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Arzt, H.. and Sostninn, .1. Wood , Preservation of (P) . . . 251 

Ash, H. AV. See AVari en Eros. Co 48 f 

AshbrooU. 1). S. EI<'cti’ol.> tic Separations possible with a 

Roluling Anode 1115 

Asheroft. E. A. Alkali Metals ; Proilnctioii of (P) Pot 

Eleetiolytic Cells , Agitating the Contents of or 'I'rans- 

ferniig Coiifcnts to otlii-r Cells (P) C7 

Alehils of the Alkali Group , Productiouoi by Electio- 

lysis ( P) 25 

Ash ivorlli, A . Sacehariiie. Production of (P) 1112 

Aso. K. Enzymes . ills! ability of 842 

Rir<‘ . Ap])lieatio!i of .Mangiiiicse Chlondi' in Cnllnre of S.’ll 

Jticc. lullucncB of Varying Ratios ol Lime on Giowtli 

of — 8;;i 

AspinalLF. B. AVort ior Browing or Distilling . Preiiaiation 

of (P) Gis 

Athn, H. B. Steel , Tieutment of Seraj) Sheet ( F) (<0!> 

Alkina.G.J. (V-llulose Manufacture of Nitruti d (P).. 38.5 

Electrodt'b, Prepaiiition of (P) 377 

and others. Alkaline Chlorules and Oxychlorides Pre- 
serving the Stri'iigtli of (P) ]i'8S 

Atkinson, G. A. S. See Pennan 915 

Atwooil Electric Co. Solutions loi Colls of Galvanic Batlenes 

(P) 377 

Atwood. G. F. Set Primary Power (Jo 717 

Aubel, E von. Photografiliic Plates, Substances whicli give 

Imiiressioiis on 5GU 

Auhervilliers. Blood , Apparatus lor Pieparationof Desiccated 

(P) 'i7G 

Aucliinachu-. P. Vamulium; MauuractLire of Metallic 

(P) tWG 

AuLTbacii, F. Hydrogi'ii Sulphide in Mineral Springs . Condi- 
tion of - SS.5 

Potassium-MagncMuni Caibonate 321 

Aufrecht, A. AVe Meyer 202 

Auger. A’. Thioforiiiie Acid IIOO 

And Billy, M, Mnngiim - Mangiinates ol the Alkaline 

Earths 328 

Auguiot, J. Cnrbo'i or Fm-l . Artilicial (V) 745 

Anlard, A. Sugar DilTusion Juice , (old Liming ol GIG 

Sugar Filter-Press Scums, (Jarbouatmg and Wiisluiig 

of 1*228 

Sugar ; Various Methods of Rchmng 330 

Ault, E. Nevi Travis C7G 

Aupperle, .7. A. Crucilile and Preheater comhined (P) 9‘i8 

Auricntis, .1. B. L., ami Fontenilles, R. Sugar, Boiling and 

Crystiilhsation of at High Temjieratures 721. 

And Fonternlles, R. Sugar , Rapid Relimng ol — ^ (P) . . 1229' 

Austen, P.T. AVe Lang worthy 7G7 

Austin, II. Separating Apparatus ; Centrifugal (P) 1108 

Autcnrieth, Strontium and Strontium Chromate ; Micro- 

Che.mical Detection of 11 G1 

Auzibs, H., and Sbgollln, A. Magnesium Carbides , Direct 

Manufacture of ( P) 540 

Ave.rs A. B., for J. H. Separating Apparatus; Contnfugnl 

(P) 110 
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Babe, J. L., and Tricart, A. Zinc; Production of , and 

Apparatus therelor (P) 445 

Bach, A. Carbon Dioxide ; Decomposition of by Light; .,1104 

And Chodat, R. Peroxides; Function of in the 

Chemistry of Living Cells 505 

And Chodat, R. Peroxydase Reaction ; Velocity of the 

706,802 

See Chodat 210 

Bach, C. Cast-Steel ; Mechanieal Properties of at High 

and Low Temperatures 372 

Steel ; Strength ot at High Temperatures 867 

Bach, J. Fire-Bricks, Crucibles, Ac. ; Manufacture of (P) 64 

Refractory Articles ; Manufacture of (P) 607 

Bachmann, P. Insecticide from Dioxynaphthylmcthane (P) . 557 

Bachrach, D. Compounds of Nitrocellulose, Ac. (P) 75 

Nitrocellulose, Ac. ; Compounds of (P) 453 

Bacon E. S. Puttery-Kilu (P) 490 
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Badische Aniiin und Fabrik. Ali/.arin; Maiuifacluve of 

(P) 1210 

Carl)ox.\ lit' Acid.s , Aiil),\dridt's aud Cljl()ridt‘> of (P).. 7(! 

(.'olounnK flatter ; A/o (J") IB3 

Cjanidos, Atud , Production of (P) 8‘io 

Discharges on Dyed Fabrics; Colouro l (P) 1213 

Dye ; Acridine , and Slanufacture thereof (P) 67 

Dyestuff; Anthracene (P) 747, 1025 

Dyestuff; Azo (P) 932 

Dyestuff, Black from Naphthalene (P) 4;i8 

Dyestuff, Blue Sulphur (P) 43s 

Dyestuff; Oreen Sulphide (p) 1S3 

Dyest iiff ; Monazo ( P) (5C7 

Dveslull ; Red Azo (J*) (J04 

Dyeatutfs, Anthracene (P) 319,308,368 

Dvestulls; Anthraeone and Intermediate Pioducts 

(P) 819 

DyestufTs , Azo , and Products for Manufacture 

tliereol (Pj 712 

DyestnITs , Azo lor Wool (P) 16 

Dyesluds; Disazo (P) 601.783 

Dyestuffs, CJri'y Anthracene (P) S20 

D.\ei.tun's, Monoazo- — - (Pj 310 

Dyestiifts, Orthohydroxy Azo (P) 82o, 1020. 10S5 

DyejNtutls. Rod Azo (P) 3*2e, 819 

Dyestidls. Ked-Violet Az) (i*^ 308 

Dvi stulK Solidde Conipounds or Salts of Basic (P; , 485 

Dy( Stulls Sulphide , Jtc. (Pj 1143 

Dvestulls , Yellow-Red Azo (P) Hl9 

Fluoranes ; Pioduotion of llalngenaled (P) PSO 

(iases; Pwilicution of (P) 05P 

llalojren Indigos; Dischargnur (P) (JSP 

Ilydi-osulpliite Body; A Stable (P) 412 

Hydrosiilphitos ; I’roduetion of (P) 412 

Hydrosulphiles , Production ol Dry and Stable (P) . . HOo 

Ihdniithrene Derivatives (P) 36s 

liuliiutlirerK' . Printing with (P) 1020 

Did'go Clilonnated (P) 656 

Indigo, Pm ilieatioii of iP) 2ts 

Iiidow be Iteiiipminds ( P) IdSl 

liidoxvl find Derivntive? (P) .">7.11-1,181,438 

lud<)\> I ;iinl Imlexthc \eiil, ,11 niuif,i'‘ture ol il). JS3, 6'>7 

Lakes from Az.o D.\(‘stuffs ( P) !;7P 

Lakes ver\ FasI to Water (Pj <»,S9 

Methyl (<i’oui)s ol Aroimilie II vdrocarliops . Oxidation of 

(P) 910 

Orgniiie Aeid (vompouiids (P) ,3.36 

0\.\ bei,/n]d('!;> des and Ovybenzoie Acids (P) 798 

Phen.yl-glyei-ie-C!irbox.\ he Acid Nitrile, .Vc., Miiuufacturo 

ol (P) 601 

Printing Vegetable Fibres with Indigo in Coinbuiation 

(iM Ill 

Sulphate of a, Iliglier (Hide of Mfiiiganese. Eleitneal 

.Mfuiufaetun' of (P) 749 

Kulpliiitie Aiiliydridc, Appiratus fur MaiiulacI are of 

( p) 1147 

Wool: Blue and Bine- Black Sliados on - — (1‘) 899,1027 

Badoil, A., and Valadon, J. E. Dyestulf from Asphodel Rools 

(P) 712 

and Valadon, J. E. Paper Pulp ; Manufaeture of (P) 677 

Baekeland, P. Photographic Imago, Disappearance of the 

ijulenl 268 

Photographic Paper; Inilueiicc of Moisture in Atniosphore 

in Making .560 

Silver Bromide ; (Viiti-ifugalised 559 

Baetz, H, Drying Apparatus (P) 808 

Baese, C, Photograjihic Reproductions of Plastie Ohjects ( P) 1161 

Baeunil, W. AVc Badische Amlin und Soda Fabrik .336 

Baeyer, A. and Vilhger, V. Diberizalacetone and Tripheiiyl- 

niethaiie 318,862 

and A'lIIigei, V. Dyestuffs; Colour Bases of Triphenyl- 

nudhane 485 

Baggaley, R. Arsenic Fumes ; Method of Arrc.sting (P) . 23 

Copper Matte ; Convci-siou of (P) 28,23 

Copper; Retining (P) 23 

Fiiriuiee (iases ; Apparatus for Arresting Impurities fi*oui 

(P) 23,24 

Furnace Gases ; Apparatus for Treatmimt of (P) .... 23 

Ores ; Recovering Values from Silicious (P) 23 

Smelter - Gases , Apparatus for Precipilating liijurums 

Fumes from (P) 23,23,21 

Smelter-Gases ; Recovering Valuable Dust from — (P) .. 24 

and Allen, C. M. Copper Matte ; Production of (P) . 869 

and Allen, C. M. ('opiier Ore ; Smelting of , &c. (P) . . 869 

and Allen, C. M. Ores ; Rfcovenng Values from (Pj . 869 

Bagley, G. See Eastertleld, T. H 989 

Baikoff, A. A. Alloys of Cop]»er and Antimony, and their 

Recalesoonce 9S6 

Daily, F. G. Osmium Lamps ; Efficiency and Colour of . . 246 

Bailey, J. Electro-plating Machine (P) 941 

Bailey, J.F. Turpentine Still (P) 943 

Bakem. Lead Chambers ; Effect of Blackening - — on their 

Radiation and Yield 985 

Baker, D. Coke-Oven Gas and Tar os Fuels for the Open- 

Hearth Furnace 189 

Baker. J. L. Arsenical Poisoning ; Rdsum6 of Report. Minutes 

of Evidence, &o. of Royal Commission on 169 

Yeast; Treating and Drying for Use as Manure (P) . 333 

Testing Colloids ; Discussion on 628 

and Dick, W. D. Malt ; Contamination of with Arsenic, 

when Sulphur is Employed m Kilning 174 


PAOK 

Baker, T. Photographic Prints . Preparing for Toning (P) 205 

Baker, T. T. Photographic D evelopment and Fixing, Com- 
bined 3-jg 

Balagny, G. Photographic Developer ; Acid (P) 680 

Balbiano, 1,. Saponillcation Process; Theory of the 905 

Balch, D. M. See Stephens 62 

Baldracco, G. Ddgras ; Analysis of II63 

Baldwin, J. and J. Sec Carter 46 

Balhorn, H. AVc Thiele 505 

Ball, S. See White 1240 

Balia, F. See Esch 761 

Balland. Plouis; Bleaching of bv Eleclneitv 1167 

Flour ; 1 ’reservation of by Cold i . 908 

Kallner, F. Water ; Sterilisation of Potable ,33 

Bally, G, Sec Badische Amlin und Soda Fabnk 338 

Balston. R. M., and Briggs, J. F. Acotyhsed Collulosi^ Deriva- 
tives, Manufacture of Soluble (p) 557 

Balthazard. B. See So^, Chim. des Usincs <iu Rhbnc 204 

Baltzley, E. Copner (Arc'- . Reduction of (P) 010 

Bamber, M. K. Citromdlu Oil, Dctevmiualion of the Adul- 
terant in 77 

Bamberger, E , and AV otter, A. Nitrobcn/one , Diazotisalion 

318 

Bamberger, H. Methyl Alcohol 111 FonmildiOiy dc , Deter- 

uiiualiou of _ 924 

Bamberger, M., and ooCek. F. Combustible. Manufaeture of 

a (P) 1921 

and l.andsiedl, A. Celery ; (Constituents of 1167 

and otliers. Air, Regeneration ol (!’) 833 

Bimcal, A. A., and Sturm, A. Alloy for Soldering Aluminium 

(!’) 376 

Bancroft, W. D. Electro-plating ; Chemislry of 1098 

Bang, (). S'.\ (4it)*r,id 878 

Baiiham, G..and Co., and Sagiir, C. K. ralincN . fmpregnatiiig 

willi Gutta-Percha, Ac. (P) 378 

Baimistei , C. ( K Blast-Furnace Charges , Computation of 791 

Harbe. L. E. Dry-cleaning Process (P) 1]45 

Barber. Tbe University and Technology ; Discussion on 1077 

Barbel, E. A. Glycerin . Extraction of from Residues (P) 1108 

Spirits; Apparatus fur Reetitication ot (]’) IO39 

and RuiOiv, L. Liquids eontaiiuiig Glycerin ; Trealmen 

of (P) ' 1035 

Barbicr, A. Vinegar . Manufacture of trom Skim Milk (P) 82 

Barbier, C. J. Zm<* Oxide: Electrical Production of (P) 1034 

Barolt, K.. and Schonewald, R. Nitrogen Determ'nations ; 

Intluencc of Alkalinity of Glass on Accuracy of — . . 912 

Barcndrechi, H. P. Sugars; Enzymic Inversion of 945 

Barge, R., and Givaudan, L. Ortho- and Paratoluene Sulph- 

annde . Separation of (P) 35 

and Givaudan, L. Toluene Snlphomc Cliloride (P) 35 

Bargir, (L Sapoiiarin : a Glucoside coloured Blue by Iodine . 1004 

Barker, H. AVc Dargue 251 

Barker,'!. /S'ctfHo.yle 74,8 

Barlow, .T. .T. See (Aalico Printers’ Association 419 

Barlow, W. E. Sulphur in Organic Substances; Accur.ate 

Determination of 562 

Barnes, H. T., and Lucas. 8. B. Oil ; The W'eston 665 

and Tory, H. M. J’yrometers (P) 

Barnett and Foster, See Blaxter 832 

Barral, E. Acetamlide ; Two Reactions for Diatingiushing 

trom Piieiiat'Hlin 339 

Pheiiacetm : New Colour Reactions for .’ ;i.39 

Barimt, S. H. Il.,and others. Filter for Waste Oil (P) 1226 

Bnrncelli. M., and Levi, C Archetypes; Transformation of 

Silver Bromide Negatives into (P) 130 

Barron, A. Furnaces Heated by Liquid Fuel (?) 744 

Bartels. J. H. J. Cement for Uniting W'ood (P) .329 

Bartha, S. See Farago 452 

Barwiso. Sewage; Filtering and Purifying (P) 1108 

Baskerville, C., and Foust, T. B. Rare-Earth Mordants 104 

Basle Chemical Woi'ks. Dyestuffs ; Basic (P) 747 

Dyestuffs; Pyrone (P) 367 

Indoxyl, &e.; Manufacture of (P; 718 

Basse, F. M. E. Antimony ; Metallurgical Treatment of — - 

(P) 446 

Bassett, J. C. See Parker 444, 444 

Bataille, E. Extraction Apparatus (P) 810 

Bate, W. F. Starch , Dry mg of (P) 944 

Bath, C. Cooling Metallic Dye-Vessels; Apparatus for 

(P) 1146 

Bau, A. Beer; Influencing the Retention of “ Head” in . 750 

Baubigny, H., and Chavanne, {^. Halogens : Determination of 

m Organic Compounds 130 

Baud, E. Diraethylpyroarsenie Acid 886 

Baudinot, G. W. See Rusher Hgi 

Baudot, J. M. J. Wool Scouring ; Application of Electricity 

to (P) 899 
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Baudry, A. Alcoholic Luiuorg ; Continuous Rectification of 

(P) 1231 


Phlpjnns, Wines. Ac,; liirect Rectification of (P).1107. lios 

Water; Produclion of Rtmlncd, PuriflocI, and Distilled 

simultiiiieously (P) 725 

Bauer, C. Potassium Chloride, Treating “ Hnrlsalz,” Ac., 


Bauer, P.W. Indoplienirie Reaction 6fi2, 1017 

Bauer, II. '/See Giessler, H 327 

Bauer, O. Hee Heyu 121 », 12:40 

Bauer, T. von. Coki; Ovens ( P) 4s:t 

Bauer, Jakol), and Iticfenstuel. Hccr , Filtnilion of — • 87(J 

Bauer and Co. Albuminous Compounds Soluble m Water IP) 

.3:44 

Bauftr.saehs, E. F . and Rnieekner, (1 A. II, D.\eing Cops (P) 4*.32 

Bauge, (i. Chrornous Tartrale , Crystalline 621) 

Bauke, 1'., and Fuchs, C. Water-Cas , Geneniting , and 

Apparatus therefor (F) 2t7 

Baum, E. Cliloroforiu , Apjiar itus for Extraction of Solutions 

with PiHP 

Bauir, I'. Minerals . Treating for Draining off Water (P) 539 

Baumann, L . ami others Sodium Forinaldehyde-Iljdrosiil- 

philo 1211 

Baumeri, (1., and Holdefleiss. P. Manganese in Drinking 

Water; Doti'rminatioii of S.S3 

Baiir, EE Hydroflnosilicic And . Distillation of 17 

Silver Chloride Sensitive to Colour 2»4 

Baiter, A, W. Firi'prooting Solutions tor Wood (P) 715 

Baiter, G. P., and Ijamb, A. B, Zinc Chloride, Specitie Gra- 
vity of .3SH 

Bay, B. A'ee Prister, A 1149 

Bay, J. AVrAlix 80(> 

Bayer. A. Gases, Apparatus for Analysis of (P) ]2.'49 

Bayer, EE, and Co. Aniliracene Derivatives; Manufacture of 

(P) 51.3 

Anthracpiinono Derivatives (P) 138,898 

Cellulose Acetate , Manufacture of (P) 3.37 

Dialkyl-biirbiturie Acids , Prepnral ion of (P) ,*45.12.37 

Discharging, 1‘roeoss of (P) 487 

Dyestull; Antliraquinone 9,32 

Dyestutl, Azo , and Jjikes therefrom (P) 713 

Dyestuir, Hme Antlirnee.nc (P) 1210 

Dyestuff, Groen Anthracene (F) 1209 

Dyestuff. Greoii-Hliic Anthniecne (F) 12F) 

Dyestuff, Sensitising (F) .'W 

DyestufT, Azo ; Production of a New (F) 18.3 

Dyestuffs; Authraoenc (P) 1020 


Dyestuffs of t tn^ Aiithraqmnone Scries ( P) ,307 

Dyestuffs 5 Azo and Intermediate Products (P) 16 

Dyestuffs; Azo and Lakes therefrom (Pj 513 

Dyestuffs; Monazo (P) 747 

Dyestuffs for fieiisitising Purposes (P) 486 

DyestntTs of the Triphenylmethanc Rories (P) tOl 

Eryfhroliydroxyantnraquinone Authrarufin, and Clirysu- 

zin ; Manufacture cl (P) 13.8 

Fabrics ; Printing of - (P; .8i>t 

Geraniol Derivative (P) 204 

Lakes from Azo Dyostnffs ( l») 36H. 713, 900, 1030. 1085 

Meta-amido-(>*ox.y benzyl Kulplionie Acid (P) 204 

Metatolylsemicarbazide , Preparation of (P) 950 

Monoforinyl Donvative of 1 .,3■DlmetbyI-4.5-dlamlno-2.G- 

dloxypynmidine (]').... 503 

Jfitrottnthmquinonesulphonie Acids , New (P) ,57 

Nitrous Anlivdnde and Nitrites . Manufacture of (P) 787 

Nitrous Anylidrido and Salts of Nitrous Acid . Production 

of IP) 186 

a-Oiyanthraiiuinone; Manufacture of (!’) 4,38 

Pharmaceutical Compounds . Production of (P) 2o:j 

Pharmaceutical Compound (Triehlorisopropyl Alcohol) .. 798 

Phenol Compound (F) 1237 

Photographic Elmulsioii ; Sensitive (P) .337 

Photographic Emulsions ; Optically Sensitising (P) . . 337 

Photogniphic Pietui3*s ; Developing (P) 76 

Pyrimidirio Derivatives; Manufacture of (P) 76 

Steam Meter (P) 858 

Bayley, C. Speech at Annual Dinner 927 

Bazin, L. P. Distillery Sy.stem adapted for Agricult unil Use 

(P) 908 

Bazzi, E.. and Co. Emulsifying Apparatus (P) 265 

Beadle, C. '* Chapters on Paperraaking ” 66.5 

Beam, A. M. aSVc National Automatic E^urnace Mills Co 23 

Beam Coke-Oven Steam Boiler Power Co. Coke-Oven (P) ... 6.53 

Beam. J. B. See Beam Coke-Oven. Ac., (’0 653 

Beauheii-Marconnay, G. M'ood ; Preserving and ETrcpinoflng 

(P) 2.54 

Btjaven, E. S. Coke, Tieatuient of (P) 653 

Mall Furnaces and other Kilns, Ac. (P) 499 

Beaver, W. Quartz Milling on the Rand 117 

Buchhold, H. Bacteria ; Agglutination of 730 

Suspeusums or Colloids ; E'locculation of 739 

Bteigneul, J. .1. M. Sulphur and Cyanides ; Extraction of 

from Gas-Purifymg MateriHls (P) 1216 

Beck, H. See Freund 997 

See Aluthmann. \V 256, 274 

fieokenhanpt, C. Enzymes ; Origin of — — 064 
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I Becker. K. See Elhs 611 

j Becker, H. “Die Elekfrometallurgie der Alkalimetalle” 276 

Beckwith, E. F., and Carteii, T. A. Photographic Films (P) . . 268 

' Bedford, F, Erdmann 441,802 

I Bedford. J. E. Coal-Ash ; Discussion ou 18 

1 Coni Washing ; Discussion on 43.8 

j Heat-lnsulating Media ; Discussion on 480 

Milk ; Discussion on Estimation of Cane Sugar, Ac. in 811 

' Sewage Treatment by Bacteria; Discussion on 314 

Water Analy.sis , Discussion on 10 

Beebe, W.S. /See McCarty 18^ 

Belirend, R., and Roth, P. Glucose ; Bi-rotation of 388 

Behrens, E. A. and J. G. Carbonic Acid ; Manufacture of 

(P) lOSO- 

Behrens, H. Textile Fibres and Dyestuffs ; Relations between 

249 

Beijorirek, M. W.. and van Delden. Flax Retting; Bacteria 

concerned in 249 

Beilbv, G. T. Glass . Action of eertain Gases on 984 

Metals, Hurd and Soft States m 788 

Beissier, H. Distemiier ; Manufacture of Powdered . (P) 372 

Bell, G. WE Guncotton ; Compressing Blocks of (P) 8.37 

I Guncotton; E’ormation of Blocks of (1^) 882 

j Bell, J. F., and Masters, R. Furnaces of Gas Producers (P) , . 1140 

Bellnrs. A. E. See Morrell 99,3 

^ Bellot, A, H. Ciiprammonium ; Manufacture of (1*) 186 

; Bolot, E. Alkaloids , Apparatus for Extracting (P) 120 

I Beltzer. EE J. G. Alereensiug Industry ; Studies on the . 981 

Beiidu, Soeidtc G. Bronze Colours and Tinsel , Manufacture 

of (P) 195> 

Beudel.J, Textiles, De(‘ortage and Degunimiiig of (P) . 748 

I Bendix, J. /Se*- Ehseninann 15 

Benedict. S. R. Aeidates, Cyanide.s, and Lilhium, Detection 

I of 1161 

Bengough, J. E W. Hydrocarbons, Production of Highly 

.Sulphuretted (]') 383- 

Benier. ]/ Oxygen, Extraction ot from the Atmosjiliere 

(P) 257 

Benjamin, El. H. Ores , Apparatus for PnlviTisirig . (P). 903. 

Benker, EE, and Hartmann, E. EEirnace fur Pyrites, Ac. (P). 65 

' See Hartmann 488 

I Bennett, C. T. Lead in Citric and Tartaric Acids ; Dctermiim- 

' tion of 624 

See Parry, E. J 37. 75, 203 

! See Uniney 267, 723 

' Bennett, fl. W. Carbon Tissue . .Sensitising ,336 

Bonzinger, F., and E'leund, L. .Skein-holdiiig Device (P) 69 

I Berblmger.H. /Stee Scholl 1142 

Berchelniann, W. Nec Farberifabnken of Elberfeid Co 932 

Berchet, J. F. L. See Granimi 10.30, 1227 

Bcrdel, E. Clay , Character of Shrinkage and Porosity of 

in Firing 1216. 

' Berendes, R. See Farhonfabnkon of Elberfeid Co .337 

Bf'ranger, E. X. Textiles, Finishing of (P) :J69 

Berenger, G. M. Antipynne and Salophene, New Reactions 

i for 207 

Berg. A. Sugars . Reax’tinn of Aldehydic 1240 

Sulphurous Acid , Influence of Hydriodie Acid 011 0.xida- 

I tionof- - 488 

I Borgol and Pschorr. Eiiporphrine (Apornorphine Bromo- 

methylate) 880 

Berger, E. Basic Fi'rrie I’hosphite 714 

Berger, H. W. See Ilulett 1219 

Bergheun, S. M. Tea. Rcndciing Nourishing and 

' Digestible fP) 33 

Bergmanii, E). Diealcmm Orthojiliospliate , Manufacture of 

(P) 263 

I Solvent; Recovery of after EJxtraetion of Fat (P) 823 

and Junk, A. Nitrocellulose, Determination of Stability 

of 953 

Bergsten, C. Pitching A>aat ; Delorminaf ion of Number of 

Wild Yeast Cells in 73 

I Bergtbeil, C, Indigo Plant . Eormeiitation of the 666 

Bcrl, E. Organic Salts , Edoctrolysis of Fused — 267 

Bermont, V. Zinc Suliibide ; Hydrated (P) 262 

' Bernard,?. E'at ; Apparatus for Extract in g ^ — - (P) 614 

Bernot, L., and Massicot, EE Sogar-Juiee Heater (P) 497 

I Bernstein, N. Aluminium . Manufacture of (P) 983 

Bornstrora, J. See Arend 180, 1202, 1221, 1221, 1221 

' Barrigan, J. J. Centrifugal Machine (P) IStE 

See Arend 1202, 1221, 1221 , 1221 

Sec Arend and Bernstrom 180 

See De Laval Separator Co 1202 
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}h’intifigot . (P) Calico Piinicrs Association, JAd., 

and Garnett 082 

Printing; Apparatus for . (P) AVood and ot hens 1211 

I’rintmg, Photographic Preparation of Uollcr.s lor . 

(VVolko(T) GG4 

Printing ; Ese of Hvdrosulplntc IS V m — (Alliston).. 487 
Printing; TTso of Pliotoirraphy m Emrraving Rollers for 

. (Lamp'!) 

Si'e also under Cotton. 

California; Mineral Output of . lOyO 

Petroleum in in IDG 1 7GG 

Petroleum Production of . (T.U.) 


Calorimeter, Comparison of Differenl Types of . (Gray 

and RoVjertson) 

Calyptranthes paniculata; Essential Oil of — . See under 
Oils, Essential. 

Camphor; Artificial . (Collins) 

and Camphor Oil. (T.R.) 

Derivatives; Physiological Action of Certain . (BrUhl) 

Exports of from Japan. (T.R.) 

Flowers of ; U.S. Customs Decision on . (T*R.) . . 

Formation of . (Shirasawa) 

Group ; Investigations in the . (Bruhl) 

Group ; Metallo-organic Syntheses in the — — . (Oddo) , . 

Industry of Formosa. ((Collins) 

Japanese Monopoly of — — . (I’.R.) ' 

Oil. See under Oils, E.ssential. 

Preparation of from Isobomeol. (P) Chein.Fabr.auf 

Actien. vorm. E. Schering 

Primula 1 Preparation of ' — (Brunner) 

Synthesis of — (Schindelmeiser) * 

Synthetic . (Forster), 

Camphoric Acid and Dehydroeanaphorio Acid ; Synthesis of 

. -“t;-. (Komppa). •••• 

Canada ; Bounties ort Lead in — . (T.R.) 

Colmlt, Nickel and Silver in Ontario (T.R.) . . . . * 

Cpppor, Gold, and Asbestos Discoveries in —— . (T.R.) . . . 

Entry of Molasses into , (T.R.) 

^Id Production of ...» 

Lead Bounty in . (T.R.) 


704 


75 

0J)3 

7‘2G 

5051 

*2011 

720 

620 

75 

1247 


8Sl 

1041 

330 

200 

78 

886 , 

81 

301 

81 

1122 

1050 


Canada— eonf. 

Lea<l Deposits in Ontario . (T.R.) 

Mineral Production of in 1003. (T.R.) 

Mineral Production of Ontario. (T.R.) 

P;.teutsiu . (T.R.) 

Pig-Iron Production of in lIMMh (T.R.) 

IMgdrou Production of ‘ (T.R.) 

Portland Cement Industry in - — -. (T.R ) 

Pulp and Pulp M'ood Jlxports of —. (T.R.) 

Radium Minerals in Qucliec. vT.R.) 

Solphnr Deposits in — . (T.R.) 

Tariff Cliangos in — , (T.R.) 
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...1061 
... 381 
... 668 
... 460 
... 343 
... 816 
... 056 
... 968 
... 636 
... 141 

731, 80S 


CanngaFJowcrs ; Essential Oil of . AVe i/wdtrOils, Esseulhil. 


Canary Islands ; Clmm leal Manurc.Pni the . (T.R.) 0»S 

Candles; Artificial Silk Wicks for . (P) Pfersdoiff 978 

Manufacturo of : 

(P) Dreyn anil 988 

( EewkowiiNch) 1H>0 

Kaiml Lighi/iiig AVu ks lor -■ . (P) Haase 031 


CniinabiB Indica , E.S. Customs Decision on Tincture of . 

tT.H.) ^48 

Cuoiitchone. Artificial ; Mariufaeturc of . (P) Segniii and 

de Roussy de Sales 122, 328 

from tlio Aselepins Syriaea ]j. (Marek) 26 

(du'iiiistry ot and its Di.stillatioii Products. (Ditmari 794 

Decomiio.sition of the Molecule ; witli Formation of a ) 

(\veiie Hydrocarbon. (Ditnuir) 794 

Decomposition. Pyrogenic, of , (Ditmar) ti4S 

Regeneration of Vulcainsed . (P) Knravodiiio 9JR 

Study of Different Kinds of . (Harries) 1164 

Substitute for . (P) Fayolle 195,448 

Jsab'-liUitc lor (“ Jxofiheno ”). (P) Fayolle 652 

See also Jndia-Rubbor and Rubber. 

Carbides, JVoduetioii of Electrically. (F) Union Carbide 

Co. Fiom Horry 828 

Sejiarntmii ofCaiboii Iroin . (Ditz) 322 

Treating Iron and Steel with . (P) Engels 118 

Caibinol Salts. Sir under Dyestuffs. 

Carbohydrate Nitrated . (P) Hongli 886 

Carbohydrates ; Aeiion of Hydrogen Peroxide on . (Mor- 
rell and Bellars) 998 

Dissolving . (P) Boiihn 197 

Carbolitienm ; U.S. Customs Decision on . (T.R.) 41, 667 

Carbon , Action of on Lime at Melting J oint of Platinum. 

(Moissan) 186 

Articles; Mnuutacture of . (P) Aclu'seii 192 

Detennmatioii of : 

(Morgan) 762 

(Seward) 1116 

Deteimmation of m Explosive Compound,*, Ac. (von 

Konek) 703 

Heating oi Eleetncally. (P) 8oc. Anon. Find. 

Vornere et ses Derives 828 

Ml Metals ; Determination of . (Hern), el) 492 

Retort , U.S. Cmtoms Decision on . (T.R.) 79 

Separation of from Carbides. (P) Ditz 322 

Separation of lioin Pulverised Carbonaceous Mutter. 

(P) Darling 780 

and Silicon : Compounds of \v Ith Metals. ( Ueraiiel) . 492 

Temper-, in iron. See Temper-Carbon. 

Carboms for Arc Lamps ; ManulacLuro of Cored . (P) von 

Hardtnnitb 365 

for Arc Lamps Miiierah.sed . (P) Mcroicr..., 1022 

Arc-Lamp : Ulilisation of Waste . (P) Peters 260 

Caibon Dioxide; Action of on Magnciuuiii Hydroxide. 

(Moiiliaiipt) 936 

Dioxide , Action of on the Metal Aiumomums. (Ren- 

gade) 388 

Dioxide ; Action of on Sodium Nitrite (Meunier) . . . 321 

Dioxide; Action of on Solution of Sodium Nitrite. 

(Mane and Marquis) 262,369 

Dioxide of Fermentation ; Apparatus for Treating . 

(P) Witteniann Co. From Wiitomnnn 832 

Dioxide; Chlorides and Silicon. (P) Maebalske iA 

Dioxide : DecomjKisitlon of by Light. ( Bach) 1164 

Dioxide; Determination of in Crude Cement Powder. 

(Sander) 888 

Dioxide; Deteimmation of in Presence of Chlorine. 

( Schlutter) 386 

Dioxide; Determination of—— in Furnaeo Glases. (P) ' 

(Schlatter and Deutsch) % . . G . :86l 

Dioxide in Malting. (Blcisch) 197 

Dioxide ; Production of i. (P) De "W jldc. • ^ IW 

Dioxide; Production and Uae of, Liqufrtled (Siaeoni. 242 

Dioxide ; Rapid Volumetric Determination of . 

(Macara) ^ 

Dioxide in Seeds during Germination ; Origirt or . ’ 

(Urbain) i.G... 1047 

Dioxide and Soluble. Nitrites ; Reaction betwitui^ 

(Moore) 9M 

Monoxide ; Production of - — , (P) Pearson 316 

See also Carbonic Acid, , ' < 1 ,^^ 

Cai’bonates, Alkaline; Removing Carlxm Dioxide ftfodu -v 

(P) Dovr Chemical Co. From Dow . . . : ' '8ul 

Deoompositioii of AlkalinedBarlh Metal. ' >iuvl 

Goguelia) 440 

Diisocittiion of Alkaii'^lptal t— *• ( Leheau)' . . . . . . ^ ^ . 60 

Fused Alkali, and Silica; Reaction 'between.v-^,' (von 
. Wittorf) 488 



JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


i>8 


I 

PAOB ! 

Carbonir Acid Gas ; Manufacture of . (P) Westinghousc. I 

From Knox 000 

in Gases; Quantitative Uctonni nation of . (P) Bod* j 

Itlnder 273 i 

Manufacture of — 

(P) Behrens 10S9 ' 

(P) Leslie 1U7 ! 

Obtaiiunent of from Solutions of Biciirlionate. (P) | 

Chem. Techn. Fsbr. l)r. A. H. Brand and Co 1215 I 

Keduction of Cora liined Solid . (Haber and St. Tol- { 

loczko) 1033 

Storage and Ti’ansnort of Solid . (P) Gebr. Heyl anil I 

Co. and A. Wultze 121.5 | 

See aho Carbon Dioxide. 1 

Cnrlxu’undo ’’ Cement ; J'rodnetion of . (P) Muller 085 | 

“Carlxiriindociinent ” . a Protective Facing for Masonry. (P) i 

(Muller) 985 , 

Carborundum Articlt's, Manufacture of . (P) Imray. | 

From The Carborundutn Co .'. 715 ; 

Self-bonded . (P) Tone 1091 

Carboxylic Acids; Anhydrides and Chlorides of . (P) 

Iladischo Anilm und Soda Fabr 7rt ! 

Carburett mg by Means of Naphthalene. (P) Lion 43<t 

Cardboard ; Obtaining l^arly Effects on . (P) Dejey H21 ' 

Sizing of . (P) Dobler 101' ! 

Wfjod-Frei‘ , for Printing, (C.H.) 34 I 

Cancan Elemi , Characteristics of . (Tschirch and i 

Reutler) 4.54 i 

Oarnauba Wax . Exixirts of from llraxil. (T.R.) 344 ; 

Carragiicen M< hs; Products of Hydrolysis of . (Mulh'>r 

and Tolleiis) 275 

■" Carton Pierre Prefiaratioii ol . (P) Jackson 3.35 , 

Cariiii Fibres from Bnizd 114 ! 

Cascara Bark ; Exnmmutimi of . (.lowett) 910 1 

Sagradii ; T'rodnetion of in Oregon 772 ' 

Case-bardeiiing Compound. (P) Cadotto 118 J 

Casein-Cellulose Comiiosition, (P) Casein Co. ot Auienea. i 

From Dunliam 12S j 

Casein . Clear Solutions of . (P) Horn 205 ! 

CumtXKsitioii to iujitate Horn, Pearl, l\ory, Ac. Soc, Anon. 

Jja Cornabtbo 653 , 

Composition, and Produel ion of same. (P) Ca.scin Co. | 

From Hall 553 ' 

Compound, and Production of same. (P) Casein Co, of ; 

America. From Brooks 2oi 

Hydrolysis of . (Skraup) dlu i 

Preparation of for Food. (!’) Casein Co. of America. ; 

From Dunliam 2(15 I 

and Nitrocellulose Base ; Compounds having a, . (P) 

Ensniinger 202 : 

Substitutes, Manufacture of . (P) Actienges fur 1 

Cbomische Industrie * fOl 

Treatment of . (P) Dreyfus 620 1 

Casks; Apparatus for Varnishing, Pitching, Ac. . (P) 

Kramer 8U ; 

Beer, Pressure Regulator for . (SchOnfeld) 995 

for Discharging Liquids under Pressure. (P) Jmmy. I 

From Dentseho Steinzugwaaren Fahr., &e 894 I 

Impermeable Linings for — , (P) Wetter, From Blank 779 

Purifying and Drying . (P) Noble and Hamblin 200 

Cassava : Food Product from 8woot . (P) van Dalf.sen ... 833 j 

Cassia Oil. See unde)' Oils, Essential. 1 

Cassiterite ; Solubility of . (Collins) 624 ] 

Catalysis; Notoon . (Ostwald) 1096 ] 

Castilloa; Clmratd eristics and Utili.sation of — . (Weber) . . 906 

Elnstica ; Latex of . |de Jong and Ti-omp de Haas) . . . 1036 , 

Elastica ; Latex of and it.s Coagulation. (Weber).... 11.54 ' 

Castor Bean ; Soap from the . (T.R.) 402 i 

Oil. Mmfo* Oils. Fatty. | 

Seeds ; Hydrolysing Power of — . (Nicloux) 614 i 

SeedA; Hydrolysing Proport'es of , (Urbain and 

Saugoii) 097 I 

Seeds ; Hyurol.vsmg Properties of - — not due to a Soluble I 
Ferment. (Nicloux) 687 : 

Cateohins. See tinder Dyestuffs. 

Catechu. See under Dyestuffs. i 

Cathodes, Rotating; Materials and Forms for (Medway) 1118 , 

Cattle Fodder; Sti-ftw.Pulp for Use as . (Lehmann) 123.3 j 

Cattle Foods; Manufacture of (P) Meusel 873 

Obtaiiimento! from Furze. (P) Horteloiip 500 I 

Preparation of from Plnnt.s and Refuse. (P) Internat. 

Spiritus-Ind 10.39 > 

Caustic Soda. See under Soda. 

Cedar Wood ; Essential Oil of — . See under Oils, Essential. j 

Celery ; Oonstiluents of . (Bamberger and Land siedl)... 1167 

Ccllotronin (Monobenzoylarbutin) ; Manufacture of — . (P) 

Vllmar 603 

(Monobenzoylarbutin) ; Preparation of 453 ; 

Celluloid: A piavratus for Treatment of . (P) Care-Brown* 

Cave 909 ; 

Articles ; U.S. Customs Decision on . (T.R.) 42 

Artitloial — . (P) Sohmerber 758 , 

Compound. (P) Meister, Lucius und BrUiung. From j 

Schmidt i 5.58 ; 

Manufaolure of (P) Schmerber and Morane 382 1 
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Celluloid—eoaf. 

Material Resembling . (P) Chein. Fabr. vorm. Weiler* 

ter Meer 880 

Now Composition of . (P) Ortinann 949 

Objects ; Imparting Lustre to . (P) Homberger 997 

in Paste Form ; Manufacture and Application of — ( F) 

Didior 463 

Rendering NoD-Inflammable : 

(P) Parkin 1111 

(P) Woodward 1111 

Solubility of . ( Flemming) 335 

Substitute for — > ; Transparent and Non-Intlummable. 

(P) Provenx 1234 

XTUlisatioii of Waste — . (P) Kitsee 880 

Cellulose Acetate ; Manufacture of . (P) Newton. Fiom 

The Farb. voi m. F. Bayer .3.37 

Acotafo; a Substitute for Horn. (P) Walker 1159 

Apparatus for Controlling the Flow of in the Mann- 

foeture of Filiiraents. (P) Steam and Tojibiim 834 

Bleaching of Sulphite . (Montanus) 948 

and Collodion Solutions: Apparatn.s for Treating . 

(P) Soc. Desraarais et Morane and Denis 933 

ComiKiunds; Industrial Obji'cts from . (P) Ledurer. 601 

Constitution of . (Green) 382 

Decomposit ion of by Aerobic Micro-Urgunisms. ( Van 

Iterson, jun.) 619 

Derivatives; Soluble Acetybsed . (P) Balston and 

Briggs 5.57 

Factories; Utilisation of Waste from . (P) de Pass' 

From Gaertner t 453 

from Green Alfa (Esparto) ; I’reparntion of . (P) 

’ Boubv and Deiss 909 

Liquid for Preparation of , (P) Braun, jun .369 

Manulaotnro of . (P). Kellner 1169 

Manufaeturo of 'I'issue Paper from Snlpbite . (Meyer) 948 

Nitrated; Dissolving of . (P) Kitsee 880 

Nitrated, Manufacture of . (P) Atk'iis .385 

Nitrate, I Inst iilile . (Knechi) 335 

and its Nitrated Derivatives; Optical Activity of . 

(Vignon) 202 

Nitration of . (]’) Selwag 959 

Wood*, Conversion of — . (P) Ewen ami Tomlinson. . . 797 

Xantbate; Purification of . (P) Soc. Franca i.se de la 

Viscose 75, .501,1111 

Cements. (Class IX.) 19. 6,3, 116 187, 263, 278, 323, 372. 442, 490. 

646, 607, 661, 716, 750. 788, 824, 866, 901, 9,36, 984, 1028, 109i». 

1148, 1217 

Cement; Action of Denatured Spirits on . (Heinzelmann) fi95 

Appunitus for Determinat ion of the Spocilie (iruviiyof . 

(Jackson).... 593 

Apparatus for Drying , (P) Ragan and Cornet te 937 

Appai-atus for Manufacture of . (P) Crozier. From 

Jaques 867 

Artificial , Comnosition of (P) Candlot 116 

from Ashes, amt Manufaiiture of same. (P) Mursden 761 

Asphalt Paving . (P) Wan on 9.36 

Basie . (P) Macfarlano 616 

Bituminous . (P) Briggs .372 

from Blast-Furnace Slag. (P) von Forcll 663 

Boiling Test for , (Lewis) 1091 

Burning of . (P) Williams 1217 

“ Carborunilo” . (P; Muller 985 

or Cementitiou.s Matenal : Production of . (P) Jaques 82.5 

Clinker, &e. ; Apparatus for Burning . (P) Edison... 608 

Clinker, &e.; Burning of . (P) Edison 608 

for Coal Briquettes, Artificial Stone, &c. (P) Weiss 007 

Composition for . (P) Ginier 751 

Composition for Use as a , (P) Ducastel 867 

Drying Chambers; Light Dust iu . (Seger and 

Cramer) 661 

Furnace for Burning . (P) Sheueinan -443 

Furnaces for Manufacture of . (P) Smidtli et Cie. . . . 1218 

Hydraulic : Manufacture of : 

(P) Brown 937 

(P) Grosly 116 

Imports of tho United States, (T.B) 278 

Improvement of . (ID Denayer 71.5 

Industry of Germany. (T.R.) 1007 

Kilns. See under Kilns. 

Lime in ; Rapid Determination of . (Enright) 912 

for Linoleum, Ac, (P) Sutor 1154 

Magnesia- ; Composition of . (P) M:elck 825 

Manufacture of : 

(P) Cariansjun 116 

(P) Geissler 788 

(P) Grau 985 

fP) Joseph 19 

(P) Liebold 490,986 

(P) Mtiller 825 

Manufacture of , from Clinker, Slog, &c. ( P) Bond. . . 1091 

Manufacture of from Slag. ( P) von Forell 66 

Manufacture of Vitreous . (P) Steenbock 1090 

-Mortar; Influence of Size of Blocks of on Strength. 

(Burohartz) 187 

for Porcelain, Ac. ; Material for . (P) Steenbock. . ... 901 

Portlajid ; Action of Acetic Acid on . ( Hart) 688 

Portland; Amended Deflnition for in Germany 1122 

Portland, and Blsst-Purnace Slag- (Passow) 661 

Portland; Chemical and Mechanical Testing of . 

(Gemmel!) 806 

Portland, In Concrete. (Pars) 187 

Portland ; Constitution of . (Richter) 64 

Portland, and Lime ; Preparation of . (P) Winstanley 750 
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Cement — eon/. 

Portland ; Manufacture of : 

(?) Hrtcke 6«2 

(P) Timm 662 

Portland ; Manufacture of in Canada. (T.R.) 966 

Portland; Mixture of with Blast-Furnace Slag. 

Port]an!y;^ ’New'l>efimtion of 490 

Portland ; Washed . (Seger and Cramer) 662 

Preparing and Burning . (P) licvie Fr^res 607 

and Promotion of same. (P) Edmunds. FromPassow 66,65 

Production of the United States. (T.R.) 1215 

for Repairing Retorts, Ac.; Manufacture of . (P) 

Williams R25 

Roman; Composition of . (Gresly) 187 

Sand . (Seger and Cramer) 490 

and Sand; Setting of .Vlixtures of . (P) Chan 1218 

Slag- ; Apparatus for Manufacture of . (P) Edmunds. 

From Gramm 401 

Specification for . SubLiittcd to the Ameiican Society 

for Testing Materials 1090 

Water-resisting . (P) Slaab 261 

White ; Manufacture of : 

(P) Earle 662 

(P) Goglor and Seinfeld 412 

for Wood. (P) Bartels ,T29 

with Zinc Basis for Hot Joints (P) Bonnevihe and Co. . 69 

Cements, Portland, and othei Hydraulic; Maturing . (P) 

(Verdes. Assignor to Cappelen and othois 372 

Cementing Mutojial, and Manufacture thereof. (P) Cappon . 546 

Centrifugal Ajiparatus : 

(P) Arend and Bernstrom. From Berrigan... 180 

(P) BeiTipan 180 

Centnfngalising : Alteration of Concentration and Cry.stallisa- 

tioii of Dissolved Substances by . (Van Calcar 

and Lobry de Bruyn) 822 

Ceramic Articles ; Composition for . (P) Robin 63 

Urying , before Burning. (P) Henry, jiin 6 h.3 

Enamelled and Glazed . ( F) Bigot 187 

Glazed or Enamelled . (P) Bigot 19 

Kilns for Drying . (P) Socifetii Perru&son fils et Des- 

fontaines 1217 

Manufacture of . (P) Dausette 660 

Production of Coloured Images on . (P) Zerr 824 

Sn also under Earthenware, Porcelain, and Pottery. 

Ceramic Body : A New . (Buchner) 787 

Cereals; Bleaching and Improving . (P) Mercier 1040 

Ceric-suljihunc Acid; Salts of with the Rare Earth 

Elements. (Bruuner) 620 

Ccritc Em ths . Preparation of Pure , (Meyer) 910 

Cerium Compounds ; Research on . (Sterba) 834 

Oxalate. U.S. Customs Decision on . (T.R.) -394 

Sulphates of 'I'etravaleiit . (Meyei and Aufrocht) . * . . 202 

Cerous Salts ; Autoxidation of . (Engler) 209 

Cetyl Giiaiacyl . Preparation of . (P) Cress 35 

Ceylon; Rubber Cultivation m — . (T.R.) <W5 

Tliormm Deposits 111 ‘ -. (T.R.) 4152 

Chaiimer I’rocess ; Phjsical Chemistry of llio . (Trautz). 440 

Process ; Theory of the . (Ruschig) 934 

Process. Set' also under Sulphuric Acid. 

Chambers of Commerce ; Annual Meeting of . (T.R.) .... 389 

Charcoal; Apparatus for Production of . (P) Wood. From 

Macku' 542 

for Blast Fiiiiiaees ; \arieties of in the Ural. (Juon) 1092 

for Clarification. (P) Soci6t6 Briinon et Roth6 497 

IbS. Customs Decision on . (T.R.) 733 

Chaulmoogni Oil. See ujuler Oils, Fatty. 

Ohaulmoogra Seeds , Constituents of . (Power and Gor- 

nall) 669 

Chaulmoogric Acid ; Constitution of . (Power and Gor- 

nall) 669 

Chemical Processes , A])pui*atus for Centruhsmg . (P) 

Luhne 14 

Cliemistry. Technical : Present Problems in 1243 

Technical ; Relations of — • to the other Scieiict^. 

unroe) 1243 

Chestnut Wood Extract ; Exports of from Bastia. (T.R.) 845 

Chicory ; Dry Extract of . (P) Reichert and Heydemaun 4.62 

Chili ; Nitrate Trade of — . (T.R.) 460 

Chimneys ; Wind Press'ire on Factory . (Ostenfeld) .... 24;'> 

China ; Chemical Exports of in 1902. (T.R.) 1006 

Insect White M’ax produced in Szuch’uun. (T.R.) 1169 

Mining in . (T\R.) 1007 

China Clay. See under Clay. 

Chinese Tallow -Seed Oil. See under Oils, Fatly. 

Wood Oil. See under Oils, Fatty. 

Chloral and Butylchloral ; Reaction for Distinguishing 

between . (Gabutti) 273 

Hydrate ; U.S. Customs Decision on . (T.R.) 43 

Poly- ; Preparation of . (P) Gaertner 960 

Production and Rectification of — . (P) Besson 1160 

Chloranil. See under Dyestuffs, 

Chlorates of the Alkali- and Alkaline- Earth Metals; Electro* 

lysis of . ( Brocliet) 446 

Alkali, with Zinc Chloride ; Simultaneous Production of 

. (Friderich and others) 866 
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Chlorates— con/. 

Electrolysis of (Brochet) 191 

Manufacture of Blectiolytically. (P) Gibbs 896 

Volumetric Determination of . (Dhbourdeaux) 206 

Chloric Acid; Determination of . (Heiidrixsoii) 961 

Electrolysis of . (Brochet) 191 

Chloride. Mercuric. See under Mercuric Chloride. 

Chlorides, Alkali ; Electrolysis of by the '■ Bell Process ” : 

(Adolph) 786 

(Steiner) 646 

Alkali ; Electrolysis of : 

(Gnye) 869 

( P) Kellner 24. 108 

(Tardy and Guye) 869 

Alkaline; Preserving the Strength of Solutions of . 

( P) Atkins and Oxychlorides, Ltd 1088 

Anhydrous ; Preparation of . (Matignon and Bourion) 379 

Double, of Iron and Alkali Metals; Condition of Forma- 
tion and Solubility of (Hinriebsen and Bachsel) 1214 

Hydrated ; Behaviour of Typical when heated in HOI 

Gas. (Gooch and McClenahan) 749 

Reactions of with Flue Gases. (Hatier and St. Tol- 

loczko) 1033 

Ti’ansfornmtion of Oxides and Oxy-Salls into — — . 

(Matignon and Bourion) 441 

Chlorine and its Di'rivatives ; Production cf by Electro- 
lysis. (P) Escrive de Romani 68- 

Manufaeture of by Electrolysis. (P) Heibling 822 

in Organic Compounds; Rapid Determination of . 

(Pringshemi) 76 

Chloroform as an Antidote lo Nitrous Fumes. (Seyfferth) . . , 266 

Electrolytic Preparation of . (Teeple) 621 

Inrtuenee of Moist Alcohol and Ethyl Chloride on Boiling 

Point of . (Wade and Finnemoro) 760 

Manufacture of . (P) Smith 383 

Preservation of . (T6moin) 725 

MS a Remedy on Inhaling Nitrous Fumes 772 

Chlorostyrolene ; Preparation of . (P) Dinosmann 998 

Chocolate ; Analysis of (Laxa) 664 

Milk-; Analysis of . (Laxa) 664 

Cholesterol; New Reaction oi . (Neiiberg and Rauch- 

werger) 1163 

Research on . (Windaus and Stem) 1117 

Chonemorpha Macrophylla from Burma; Characteristics of 


Chromates of the Alkaline Metals ; Manufacture of . (P) 

Spence and Sons 62 

Electrolytic Transformation of into Bichromates. (P) 

Chera, Fabr. Griesheira-Elektroii 119 

Chrome Ironstone; Disaggrtigating — . (P) Chem. Fabr. 

Griesheim Elektron 116 
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Dextrin, A ebroo- , Preparation of , (P) Reynaud 721 

Hydrolysis of by J)ilut(‘ Acids. (Noyes and others) . . ,379 

Manufacture of . (P) Re.viiaud 449 

Preparation of Soluble . (P) Calico Printers’ Assocm- 

tion and others 449 

Dextrose: Analysis of a Mixtiu*e of with Cane Sugar and 

Levulofie. (R<^my) 601 

Indicator for Determination of with Fehling’s Solution. 

(Gnggi) 1117 

Preparation of from Plants and Refuse. (P) Internat. 

Spmt-Ind 10.39 

Dialkylacotic Acid ; Ureideof . (P) Firm of E. Merck. 

From Fischer and von Mering 1112 

Dialky Ibarhiturie Acid ; Pri'paratiori of : 

(P) Farbenfabr. of Ellierlold Co. From Engelninnn 

35, 1237, 12.37 

(P) Maison E. Merck 12.37, 1287 

Dialkylbarbitunc Acids, C.C- . Production of . (P) Merck 022 

Diammobenzoic Acid, 3.4- ; Alkvl Esters of . (P) Ritsort 

and Epstein, Assignors to Meiater, Limmus uud Rruinng 727 

Diauiinodiphenazone, 3.8-. See under Dyestuffs. 
Diaminodiphenylmcthane. 2 ).. See under D.^estuffs. 

Diamonds ; Action of Radium Euiauations on , (Crookes) 842 

Diazoamino Compounds. Sec under Dyestuffs. 
Diazoamino-fuchsine See under Dyestuffs. 


Diazobenzene Chloride; Action of — — on Diphcnylamme. 

(Vignon and Snnonet) .>(>4 

Diazobenzene. See under Dyestuffs. 

Dibonzalacetone. See under D.^ estuffs. 

Dibenzalglucosides ; Preparation of . (van Ekenstein) . . , 341 

Dicalclum Orthophosphate ; Manufacture of . (P) Rcrg- 

manu 2.i3 

Dicalcium Phosphate , Production of - — . (P) Do Wilde ... lu; 
Dicarbo Acids and Bromated IMithalic Acids with Naphibols ; 
Condensation Products from — . (9) Deiiguine and 

Levinsohn 559 

Diethylmalonylurea. See under Veronal. 

Digitalin ; Detection of . ( Binz) bOO 

Dihydroxybenzenes. Formaldehyde and Ammonia; Prepara- 
tion of Compounds Soluble in Water from . (P) 

8oc. Mbller and Lnisert 2C7 

Dibydroxyflavouol. See under D,> estuffs. 
Diliydroxytetramethjhosamiuesulphonic Acid. See under 
Dyestuffs. 

Dika Butter. (LemaruJ) 120 

Dill- and Parsley-Apiols; Constitution of . (Thoms) 797 

Diluent for Medical Compounds. (!’) Schutz 603 

Diraethylaniline. See under Dyestuffs. 

Dimethylpyroarsenic Acid ; Characteristics of . (Baud).. 685 

Dinitro-aminophenol (Picramic Acid) ; Preparation ci . 

(Pi'^'.bault and Aloy) 1046 

j9-Dinitrodibeozylhydrazine ; Hydrazoiie Derivatives of . 

(van Ekenstein and Blanksnia) 840 

Dinitrobenzyhdeneaniline; Action of Light on . (Sachs 

aiidSiehel) 188 

Diphenylamine ; Action of Diazolienzene Chloride on . 

(Vignou and Slmonet) 564 


PAOB 


Diphenylcarbonic Ester; Action of Certain Salts and of Caustic 

Alkali on . (Fosse) 842 

Dipteryx Odoratai Copal in the Fruit, and a Kino in the Bark 

of . (Heckel and others) 602 

Discharge with Prussian Blue on Turkey Red : 

(Bontemps) 48(> 

(Schmid) 486 


Discharges on Dyed Fabrics; Producing Coloured . (P) 

Badische Amlin und !9oda Fabnk 1215 

White in Printing Fabrics. &c. (P) Imray. From 

The Farb. vorm, Meister, Lucius und Bruuing 606 

with Potassium Chromate and Oxalate on Vat Blues. 

(Prud’homme) 486 

Production of . (P) Soc. F. Ba.\er et ()ie 487 

Disinfectants. (Class XVIII.) 33,74,126,201,264,280,334, 

346, 831, 452, 499, 550, 618, 677. 724. 757. 796, 882, 878, 908, 
947, 996, 1040, 1108, 1157, 1232 


Disinfectant Compound from Phenol and Formaldehyde. (P) 

Slephsn 123.3 

" Montanin,” A New . (Lindner and .Mathes) 34 

Preparation of a . (P) Chou let 76 

and Preservative Composition. (P) Muller Jacobs 12.32 

Production oi a from Wood-Tar. (P) Lingncr 34 

Disinfectants; Action of Certain Chemical . (Sclinmberg) 878 

Action of Soluble on Micro-Organisms, (Zikes) 670 

Apfiaratus for Vunorising , ( 1’) Castanet 996 

in the Brewery ; Errors in the Use of . (Lindner) .... 656 

Preparation of . (P) Ges. z. Verwerthung der 

Boleg’sehen. &c 655 

Solutions of Dittlcnltly Soluble . (P) Cbem. Werko 

Hitnsa ' 201 


Disinfecting; Method of — , (P) Morgan 11.68 

Disinfection and Disinfectants in Brewing. (Will) 125 

Dissolved Substances; Alteration of Uoucontrat ion and 

Crvstallisation of by Centnfugahsing. (Van 

Culcar and Lobry de Hruyn) 822 

Distemper; Manufacture of Powdered — (P) Beissier.... 372 

Dmtillati s; Desulphurising . (P) Macy, From Amend 5.6,55 

Distillation: Destructive . (Class 111.) 1.6,40,65,112, 

182, 21.3, 2t7, 278. .317, 36.6. 436. 181. 540. 602. (V»4. 710, 746. 

780, 816, 8C0, 897. 931. 978, 1022. 1082, 1141, 1206 
Distillation ; Apparatus for Dry — (P) Mark. From Aminoff 113 

Destructive, Recovery of By-Products in Processes of . 

and Apparatus tlierefoi. (P) Otto- Hilgenstock Coke- 
Oven Co. From Otto and Co 511 


Distillations; Vacuum without Mercury Pumps, &c, 

(Krafft) 206 

Distillers’ Refuse ; Treatment of . (P) Cameron 724 

WiLsh or Dregs ; Treatment of . (P) Anderson .334 

Distillery Effluent ; Bacterial Treatnmnt of . (P) Cowio. . 947 

Fermentation Tuns. See under Fermentation, 

Juices ; Apparatus for Aerating and Docantmg . (P) 

Hochart 1039 

Process ; The New Somlo — . (Marbach) 674 

Refuse or Pot Ale; Treatuiont of . (P) Day and 

Gaskel! 32 

System of , for Agricultural Use. (P) Bazin 908 

Washes of the Present Season ; Analyses of . ( Haiiow ) 2G3 

Distilling Apparatus : 

(P) (laribhean Manufacturing Co. From Gesm r . . . 1079 

(P) Forties 652 

(P) Garujor 928 

(P) Giithmann 437, 931 

(P) Gerbardt Ill 

(P) Jewell 1089 

(P) J Olive 976 

(P) Moore.... 180 

(P) Morrill and Pitcher. From Dupuis and Fell... 180 

(P) Perrier 816 

(P) Slkina 447 

t P) Stoeker Ill, 111 

(P) Voiry and others 434 

Column. (Vigreux) 1045 

under Reduced Pressure. (P) Gathmaun 931 

Distributing Apparatus. (P) Thompson. From Blaisdoll... 814 


Disulpho Acids. See under Dyestuffs. 
Disnlpbonic Acids. See under Dyesluff.s. 


Dithionate; Electro-Chemical Formation of . (Fnessiier) 548 

Divi-Divi Pods of Cte^alpmia Coriaria from India 794 

Dominica ; Gommier Resin from . (Bull) 651 

Drawbacks in the United States 769 


Dressing Material ; Dust- free Surgical . (P) Sello 898 

Dry-cleaning Garments ; Process of . (P) Barbe 1145 

Drying Apparatus : 

fP) Alien 858^ 

(P) Andrews and Loewoiithal 1202 

(P) Aregood 608 

(P) Baetz 858 

(P) Beaven 49ft 

(P) Bertrand 928 

(P) Boiurdeau lood Co. From Bourdeau 814- 

(P) Cohen 834 

(P) Condensed Pure Food Co. From Hums 118ft 

(P) Croifier 708 

(P) Diedrioh 316, 102ft 

(?) Gathmaun 652,652 



UNlllCX OF 8TOJH0TS. 


Irving Appurotui — cont. 

(P) Geigetv Koop, and Pi«ike. Prom Turney. . 1802, 1802 
(P) Gesner, Awiignor to Caribbean Maunfacturing 

976 

(P) Glass 637 

(P) Haack and others 858 

(P) Haas 669 

(P) Haddan. Prom The Edison Reduction Ma- 
chinery Co 246.310 

I P) Hatraaker. ProinMerrett 000 

P) Becking 13 

P) Hencke 1070 

P) Hougiiton and others 4.34 

P) nuillard 1070 

P) Mey 461 

(P) Meyer 1079 

(P) Putte-Cotto do Rern'iVillo 978 

(P) Rngan and C>jri>ette 9.37 

( P) Rissmuller 180 

(P) Sal 7.11 lann 970 

(P) Toiiler and others 1(»20 

(P) Tomlinson. Prom Haas J211 

(P) Trumn Ill 

(P) Van Steenkiste 1201 

(P) Grupe 48.3 

Anparatiis, Vacuum ; Filling or Emptying ^ipparatus for 

. (P) Passhurg Ill 

Ohaniiiers for Cement; Eight Dust in (Siigorand 

Cramer) 661 

bv Hot Air or by Electric Current ( P) DouH 267 

(p) Thomiisoii. From Ihinraban 6.37 

Moist Substances. (P) Lareuille 72 

Oils. iVcc w«(fer Oils, Patty. 

Process : 

(!’) Gathmnun 779 

(P) Trump Ill 

)ust Ploatiiig in Roastirg hhirriaces; Preventing Formation 

of . (P) K'lulTrnann 07 

•yeing Apparatus 

(P) Beutner 899 

(P) BrnfEacTS 4'1<0 

(P) CleH’ 69 

(P) Corrou 899 

(P) Cramer 804 

(P) Darguc and Barker 26i 

(P) de Nueyer 186,1020 

(P) <164. 1087 

(P) Dittmar 4.39,713 

(P) Gruschwitz and Herminghaus 9.34 

(P) Hartmann and Co 804 

(P) Hennobort and Lepers 320 

(P) llorbiiie and lioch 713 

(P) Holle 804 

(P) li’Huillier 665 

(P) Hussoiig 1312 

(P) Kersiittw 1212 

(P) Marshall 644 

(P) Marsball and The limes Coloured Spinning Co. 59 

(P) Masurel-Lecleroq 804 

(P) Mattel 116 

(P) Rawson and Lodge 643 

(P) Reid 713 

(P) Robatel and Baffand and Co 069 

(P) Rothwell-.Tacksoii and Hunt 437 

(P) Sehirp ^30 

(P) Schmitt 784 

(P) Soci<5t6 Colell and Bentn<>r 309 

(P) Soc. Schwob Fr6rcs and Wioland 713 

(P) Slohr •••• 

(P) Vammni Dyeing Machine Co. Prom Willard . . 439 

(?) Venter 784 

(P) Wegmaun and Co 251 

(P) Mascelli 820 

and Bleaching Apparatus. (?) Scharmann 821,821 

Cop-tubes for Use lu .• (P) Brandwood 899 

Cotton noth. (P) Grime 669 

Half-silk ; Two-colour Effects in . (Sander)... 747 

Mixed Goods with Sulphurised Dyestuffs. (P) Actienges. 

fiir Amlin Pabr 17 

on Mordants. (Prud’homme) 1211 

(Mordanting) Process ; Theories of . ( Heermann) 820, 1143 

of Piece Qwas. (P) Dantan and Pain 933 

and Printing; Use of Monobromo-mdigo in — . 

(Sansond) 1686 

Process and Apparatus for . (P) L’Huillier w6 

Process; Hcertnann's Study of the . (Bloch) 718 

Process ; Study of the Direct . (Justin- Mueller) ..... 747 

Processes (Mordanting) ; Research on — — . (Heermann) 67 
in Several Colours on the same Thread. (P) Teinturene 

C16mei>t Marot 864 

by means of Sulphide DyestuCfe. (P) Soc. pour I Ind. 

Chim. k Basle 118. Jl® 

Theory of — ; 

Tubes for Holding Yarns during . (P) D6tr6 

Vats. (PlDeNaVor 

Vessels ; Apparatus for Cooling Metallic . (P) Bath . 1145 

yestuffs. (Class IV.) .... 16, 66. 118. U1.182, «48»318, 866. 4^, 
484, 642, 6iiS, 06B, 710, 746, 761, 817, 861, 898, 981. 979, 

1088,1142,1207 


Dyestuffs and Colouring Matters ; Various ; 

Acetdiamidophenolsulpho Acid and DyestulTs therefrom. 

/T»4 n la- II- .j toAA 


(P) Ransford. From Oaeisolla and Uo 78d * 

Acotone-dioxalic Ester. ( Willst&tter und Puiumerer) .... 1088 
p - Aoetylamido < o -amidopheno], and Abo Dyestuffs there- 
from. (P) Ennsfurd. From Cassolla 898 

AcetyldiammophMTiulcarhonio Acid and Abo Dyestuffs 

derived therefrom. ( P) Soc. Oassolla et Oie 819 

Acridine . (P) Badische Amlin und Soda Fabr. Prom 

M Oiler 57 

Action of Low Temperatures on . (Sdimidlin) 1148 

Aldehydes , New Reactions of (Prud’bommo 642 

Alizarin Blue G.W. ; U.S. Customs Decision on . 

(T.R.) 141 

Alizarin; Manufacture of . (P) Badische Aniliu und 

Soda Fabr. 1210 

Amidires.Trialkylated ; Preparation of . (von Braun) 781 

o-Amidophcnolsnlpho Acid ; Derivatives of . (P) 

Ransford Prom Cnssella and Co 56 

p.Ainidoxyl,yl-??-oxyphenylamine and Dyestuffs therefrom. 

(P) Levinstein and others 10 

Amino- und Amiuohydrouydiphonylarnincs. (Gnehm and 

Weber) 484 

Amino- and Arninohydroxydiphenylammcs. for Blue Sul- 
phide Dyestuffs. (Gnelim ami Hots) 366 

Amino-urscllinic Acid Ethyl Ester; Derivatives of 

(Hcnra-haiid Dorschky) 486 

Aminothioalphyl Derivatives and Az ) Sulphide Dyestuffs 

thereli*ora. ( P) Soc. viour Chim. Ind. A Bale 486,783 

j\nilinc ; Action of Carbonic Acid on Solutions of in 

pri'sencc ol Nitrites. (Meunier) 66 

Aniline Dyeing Compound. (P) Rowland 643 

Aiithracem‘- 

(P) Badische Atiilin nnd Soda Fabr 368 

(P) Badische Anilm iiml Soda Fabr. From Weltz .. 747 
(P) Badische Anilm und Soda Fabr. From Bohn.. 1625 

(P) Comp. Parisicnnn de Coni. d’Aniline 783 

(P) Imrav, From Meistcr, Lucius und Brilning . 9.31,1143 
(P) Johnson. From The Badische Amlin und Soda 

Fabr 819 

(P) Soc. F. Bayer et Oie 1026 

Anthracene .and Intermediate Products (P) John- 
son. From The Badische Amlin ut d Soda Pab 319 

Anthracene , and Manufacture of same : 

(P) Badische Amlin und Soda Pabr. Prom Bally.. 308 
Anthracene Derivative. (P) Badische Anilln und Soda 

Fabr From Bohn 308 

Anthracene Derivatives (Nitroamldoanthraqumones). (P) 

Newton. From Bayer and 648 

1.2 Anthrali.vdmqumone, and its ConvorMoa into Alizarin. 

(Lagodzmskt) 16 

Antliranilic Acid and its Derivatives. (P) Iniray. FromJ 

Moister, Lucius und Brunlng 16 

Anthraqiiinono — 

(P) Mei.ster, Lucius und Brftning. Prom Hepp and 

Wolpert 868 

(P) Soc. P. Bayer et Cie 118, 820 

Anthraquinnne Derivatives. (P) Soc. P. Bayer et Oie. .. 898 

Anthraqmnone ; Diazonium Compounds of . (Kaoer 

and Scholl) 1142 

Anthraqmnone Scries ; New Derivatnes of the . (P) 

Newton. From F. Baver and Co 367 

Anthraquinone-a-Moiiosulphonio Acid : 

(Dilnschmann) 248 

(Liebermann and Pleus) 818 

Anthraquinone-n-Suli)honic Acids : 

(P) Newton. From F. Bayer and Co 488 

(Schmidt) 182 

Anthraqmnone; j8-Siibstitution Products of . (Kaufleri 182 

Anthraqumone ; Symiuetrical-y • dihyd'oxy.y dipheoyl 

Anthraexme Dihydride from . (Haller and Guyot) 248 

Anthrarutln; Manufacture of . (P) Soc. F. Bayer at 

Cie 488 

Aromatic Amino- and Hydroxy-Compounds; Action of 

Sulphites upon ( Buchercr) 1207 

Arylated 1.8*Naphth\lamine Sulphonic Acids, (P) 

Actienges. f ilr Anilitifabr 1210 

from Asphodel Roots. (P) Badoil and Valadon 712 


Azw ; 

( P) Boehringor und Sochne. From Loeb 712 

(P) Johnson. From The Badische Anilin und Soda 

Fab 188 

(P) Luke. From Oehler 240 

(P) Newton. From F. Bayer and Co 188 

Azo Direct; Action cf Copper Sulphate on — . (Mueller) 648 

A zo ; Electrolytic Preparation of . (Lbb) 446 

Azo — , and Intermediate Products (P) Nuth, Holl, 

andRuegg 1210 

Azo , and Lokes therefrom. (P) Soc. Bayer et 

Cie 643,718 

Azo — , aud Materials thenffor. (P) Johnson. Prom 

Badische Anilin und Soda Fabr 718 

Azo —— and New Intermediate Products. (P) Soc. F. 


Bayer et Cie 18 

Azo and other . (Paul) * '817 

Azo . and Production thereof. (P) Badische Anilin 

und Fabr. Prom Julius, Reiudel and Gunther . , 988 

Azo derived ftom 2 : 2- • dnaphthol. ( Pozzi-Esoot) .... 746 

Azo , for W<K»1. (P) Badische Anilin und Soda Fabr. . 16 

Aso .from i.8-Azimidonaphthalene-4*8ulnhonio Athid. 

(F) Imray. From Meister, Lucius und Briining 18 

Azo Insoluble in Water. (P) Comp. Farwftnn^de 
G 04 I. d* Aniline 18 
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Dyfstuffs, Various— | 

Basic . (P) Fabr. BAloise de Prod. Cbim 367,747 ^ 

Basic Acridine . (P) Hlwllito. From Aniline Colour > 

Works, formerly Ceig>' and Co 54.3 j 

Basic IMplionyl- and 'rnphenylnietliarie . (Bnuin) 318,731 

Basie ; Soluble Compounds or Salts or , (P) Johnson. 

From Badischo Amlin und Soda Fabr 485 . 

Ben'/idirie; Quiuouoid iJerivatjves ot . (Willstiltter l 

and Kalb) 1083 ' 

Benzidine Translorniation . (Holloman and Van Leon) 3(»<> ' 

Benzimidazoles, and Dyi'stnlls derived Iherelrom. (Kym) 485 1 

BenzAl Compounds; J’i‘e]niratiou of . (P) Comp. ^ 

Pariaienue de (.Old. d'Anilino 249 ; 

Belnliies , Aromiiiic . (Willstat ter and Kahn) 248 ■ 

Bisnlplntes , Aclion of on Aromatic Amnio and ' 

Hydroxy ('ompounds. (Bueliereii 248 

Black Azo . (P) Ellis From Ciiem. Fabr. Siindo/.. . . 782 

Black , from Kaphtbalcne. (P) Hudischc Anilin und 

Soda Fabr. From Bolin 438 

Black Mordant Azo -- . (P) (Jchlcr 57 

Black Sulpliui) . (P) Kallc et tne 5-13 

Black Snlpliur . (1 ) Laucb 819 

Blue Anthruceno . (P) F'arbcnfabriken of EJberfeld 

Co. Fioui Kiigc! 121(1 

Blue Antliniciuiiione — 

(P) Farbenlabnkcn ol Fllierfeld Co. From Bcr- 

clielmanii 932 

(1*) Melsler, liUcius imd Bninimr. From Hepp and 

llaitmiuin 113 

Blue Azo . (P) Soc. (3i]m. Ind. Jhile. From J.-iirers- 

pacher and KrtdiiT <*04 

Blue Moimzo . fur Wool. (P) Comp. Pausieiim do 

Cold. (rAinline JIUH 

Blue' Sulphide ; 

(P) Aetieuges. fur Anihnfabr 783 

(]') Comp. Pari'^ieiine de ('oul d’A inline 57 

(P) Fabr. do i’roduits Clnni. Saiidoz 219 

Blue Sulphur 

(P) Bndischc Andin und Soda F'abr. From Abel and 

Eullriiifrlmiis 43H 

(P) Chem. Works, foimeiiy S'ukIoz. From Ron gger 67 

(}*) Ellis. Fhuin Chilli Fabr. vorin. Sandoz 48(i 

(P) Meisler, Lueius uiid BruiiiiiK. F'roiii Muthe ... 747 

Bluish-Blaek Sulphide . (P) (kuiip. Pansiom.e de 

('oul. d’Aniline IHt 

Biusilin and Hcemutox.'i Im. (llerziK and I’ollak) 1024 

Brasilm ; Prejiaratioii of Irom Biasile'ui. (llerziK and 

Poliak) 10 

Brown Mordant Azo . (P) Oidiler. Fiom Laska . . . . 803 

liiawn Sulphide , (1’) Soe. pour Chiiii. Ind. fl Bill*' 4H0 

Carbinol Suits, Plienoirieiia of DoeolonsHtion of . 

bSt liinidlin) 97!) 

('ak'cliins; Note on the — . (I’(‘rkin) 710 

Oteehu ; Pretiaration and Jh'oixTties of . (Ridenour) l.'i 

Chloi'aiiil , Preparnlioii of . ( Witt and Toeelie-Mittler) fiO 

( hromophors , lonisHtionof . (Decker) 102.i 

('hr,>sazin : Miinulactun of — . (P) Soe. F’. Buyer et (he. 438 

Coal-Tar ; J5eha\ loiir of towards Starch. Ac (Suida) 1141 

t oiil-Tar , U.S. Customs Decision on • — . (T.R.) 607 

Colour Acids ; Action ol on Cellulo.se, Alcohol, &c. 

(Ueidenliaiii) 183 

Cyn Hides, Acid , Frodnetion of — . (P) Badischc Amlin 

und Soda Fnbr 820 

('yniime ; (/’onstit ution ol — . (Miethe and Book) . . 712, 8<>2 

t^yanomuelurin ; Characteristics of . (I'erkin) 740 

ie-(’yaiioiu<'th,v]auiliue Derivatives. (P) Badiselu' Anilin 

und Soda Fabr 820 

Bark Brown Azo , for Wool. (P) Oehler. Fromlaskn 803 

1.5-l)iaminoanlhraquinone ; Bromination of — . (Scholl 

and BorbhtiKer) 1142 

.3.8-BiauimodiphenHzune; Preparation of . (Fiehter 

and Bieterle) 003 

jp-Diaminodipheiiylmetliane , Derivatives of . (von 

Braun and Kuysor) 781 

y>-p'-Diaininoforinyl-(aeetjv])-diplieri>]amii.e. (I ) Cimip. 

Pan.«iennc de Coul. d Amliiie 

iljazoamino-fkmiuoutids of the Aminonuphtholsulphonie 

Acids. (Paul) 4.37 

Biazoamiuo-fuelisine i Preparation of . (Pelet and 

Bedard) 050 

Diazoannnorosamline ; I'reparation of . (Pelet and 

Redard) C5(t 

Diazobenzeue and I’henol , Limit of Couplms ol — . 

(ViKiion) 005 

HibeiizalucHtono and Tripheiiylmethane. (Baeyer and 

Villigcr) 318 

Bibenzal acetone ; Preparation of . (Baejer and Vil- 

liger) 802 

2 . 0 -I>ibromo-|j-)>henyleiiediaininH ; Action of Bromine on 

. (Jackson and (^alhmio) 300 

Dihydroxyflavonol ; 3.2\3 3'-, and 3.4'-. (Kostanecki and 

others) — 

2 . 2 '-JDthydroxyllavonol; Synthesis of . Katschalow- 

sky and Kostanecki) 712 

2 . 3 '-I)ihydroxylttavonol; Sxnlhesisot — . (Kostanecki 

• andOttmann) .307 

2 . 4 -Dihydroxyflavonol ; Syuthegih jf . (Kostanecki 

Bihydr.>lytetramot*hylrosaffiineHulphoiiie Acid ; Deeom- 

positibn of . (Liebermann and Glawe) 

Bimcthylaniltne ; Addition Products of . (Jackson 

and* Clarke) 182 

Dinltrophenylethera of 3-chloro-4-amlnophenol and of 4- 
aminot^endl. (Eeverdin and Bressel) 6<)3 


320 


307 


page 

Dyestuffs, Various— cow f. 

Diphenylnaphtliylmethane . (P) Hansford. From 

Cassella and Co 50 

Disazo : 

(P) Badischo Anilin und Soda Fabr 783 

(P) Johnson. From The Badische Anilin und Soda 

Fabr 004 

(1*) Johnson. From Kallo and Co 712 

Diazo Mordant ; Preparation of . (P) Kalle und 

Co 1211 

Disiilphonie Acids, and Azo Dyestuffs therelrom, Imray. 

F'rom The Soe. oi Chem. Ind., Basle 57 

Erythrohydruxyantliraqninone ; Manufacture of . (1*) 

Soc. F. Bayer ct Cie 438 

Ethylbenzylunihne, Charaetensties of . (Schultz, 

Bolide, and Bosch) &J7 

Fisetin ; Synthesis of ■ — : 

(Kostanecki and Kualei) 307 

( Kostanecki, Lampi*, and Tambor) 307 

Fisctin ; Syiitlic.sis ol an Isomer ot . (Kostanecki and 

K ugler) ,307 
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Instability of . (Aso) ' ^^45) 

Mineral ; Preparai, mu of Artificial . (p) Bonnet,.!!’. 72.4 

Origin of . ! ’/_ ] yg ^ 

Oxido-reducing — in I'lants. (Abelous and Aloy) ! 275 

Researeli on — . (Johnson) !!] 33.33 

SetiMtivoness of to Alculiol and Acids. (Bokorny)*!!! ' 31 

Yeast; Researches on . (Gruss) ’...!.! Ii(i6 

Ephedrmes ; Synthetic . (Fourneau) ^.^34 

Epinephrine ; Constitution of , (Jowett) 203 

Erucic Acid, Iso- ; Preparation of . (Ponzio) 3)42 

Erylhrohydroxyanthraqumone. Hee under Dyestuffs. 
Erythroxylou Moiiogvimm ; Essential Oil of . See under 


Oils, Essential. 


Eschka's Method of IX'termining Sulphur. (Pfeiffer) 132 

Esparto ; Utilisation of Residues from Treatment of . (P) 

Strange and others 2207 

Essences. (Class XX.) 35.42.76,81,128,143,202,266 336 

345, 383, 463. 601. 568. 620, 677. 726, 768. 797 834 
889, 910. 949, 997. 1941, 11 U, 1159 l->34 

Apparatus for Extracting . (P) Hand ’ JJiq 

Concrete ; U S. Customs Decision on . (T.R.) ! ! 345 

Essential Oils. See under Oils. 


Esters, Aromatic ; Electrolytic Reduction of . (Mettler) . 109ft 

Aromatic , and Making same. (P) Ritsert ,* jijq 

Aromatic; Manuiocture of New . (P) Ellis. From 

Chem. Fabr. voo Heyden, Aotienges 204 

of 8 . 4 -Diaminol)enzoio Acid; Alkyl . (P) Uitsert and* 

Epstein. Assignors to Meister. Lucius und Briining 727 

of Patty Acids ; Preparation of Pure , (Krafft) 0^ 

Fat^} Hydrolysis and Synthesis of — . (Neilion) ' 440 

Proouction of - — in AlophoUo Fermentaiion. (Bokorny) 451 
Bsterifleationa by means of Sulphuric Acid. (Meyer' 
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Bsterlflcation of Orsfftnlo Acids. (Werner and Seybold) llll 

Bthane; Action of Ozone on — (Bone and Drugman) 

(if Blow Combustion of . (Bone and Stockings) 601 

Etching Designs on Metals. (P) Dojey 67 

Bthenol (Vinyl Alcohol) ; Colour Reactions of Vanadio Acid 

with . (Matignou) 131 

Ether for Bfanufacturing Purposes. (T.R) 670 

Ethers ; Manufacture of . (P) Comp. Urbaine d’Eclairago 

par le Qaz Acetylene 1043 

Rendering Incombustible. (P) Duoruet 885 

Bthylbenzylaniline. See under Dyestuffs. 

Ethyl Butyrate; Hydrolysis of — — (Castle, Johnston, and 

Elvove) G2H 

Bucalyptol. See Cineol. 

Eucalyptus Oil. See under Oils, Essential. 

Buporphriue (Apomorphine Bromometliylato) ; Oharactenslics 

of . (Bergell and Pschorr) 880 


Buquinine and Salicylic Acid ; Compound of . (Ce.suns). . .383 

Bvaporaiing Apparatus : 

(P) Blair 14 

( P) Ekenberg’s Aktiobolag. Prom Ekoniwrg 797 

( P) PorlHJS 652 

(P) Glass 537 

(P) Gordon. From liicardio 303 

(P) Iladdnn. From Edson 247 


! Pi Schninlt ' 489 

P) Suzuki 48.3, 1202 

P) Trump 538 


(P) Jouve 5170 

(P) Mcl^eil 894 

IP) Meyer 672 

(P) Noel 814 

(P) Ordway 435.1202 


Evaporation and Heating; Transmission of Heat m . 

(Claassen) ,330 

Eshibition , International — of the Spirit Industry, Vienna 771 

Expenditure for the Year 1903; Statement of 642 

Explosion of Fulminate Composition at Greenwich ; Report 

on . (Cooper- Key) 269 

of NiLrocottcn at Factory of Messrs. Curtis and Harvey; 

Report on . ( Deshurougli ) ‘ . 560 

of Nitroglycerin at Pavers ham ; Report on . (Thom- 
son) 209 

Explosions in An* Compressors ; Causes of . (Goffe) 600 

produced l)y Ferrosihcon. (DuiirO and Lloyd) 622 

m Vessels ooiitaining Inflammable Liquids; Device for 

Preventing—. (P) Scheutfgen and others. 110 

Explosive for Blasting, Signalling, &c. (P) Brock 465 

Cartridge ; Manufacture of . (P) Cornara 728 

Compositions, Pyroteohnical — . (P) Magnard 623 

Compound, Manufacture of, 

(P) Arnold 561 

(P) Bonthoux 561 

(P) Buhrer 728 

(P) Chakoor 501 

(P) Dreauy 2o6 

(P) Fischer 680 

a;) Hall 760 

(P) J‘ike 209 

(P) Poetter 269 

tP) BuciOtO oil Actions I’roraethOe.” From Kirs- 

sanoff 700 

(P) Spore 728 

-- ^ (P) Talbot 1112 

Materials and Powders; Manufacture of . (P) 

Mikolajezok 911 

Mixture ot Greut Shattering Power. (P) Ciepek 8,37 

Salety Detonating . (p) Oraman 465 

Slow-burning , for Fuses. (P) Ungc 385 

Explosives. (Class XXII.) 36, 76, 130. 203, 269, 337. 384, 

455, 503, 660, 622, 680, 727. 727, 760. 799, 836, 882, 911, 950, 
999. 1044, 1112, 1161, 1238 

Explosives of the Ammonium Nitrate Group; Manufairture of 

• (P) Fuhrer 882 

Annual Report of H.M. Inspector of iyo3 727 

for Blasting. (P) Russell 1238 

or Blasting Compositions. (P) Biolefeldt 8.36 

Chlorate and Nitrate . (P) Louis 837 

lu Coal Mines; Parliamontaxy Order on . (Akers* 

^ Douglas) 206,1044 

Composition of . (P) Hoddan 9.50 

Composition of Now. (P) FUhrer 622 

and Dangerous Goods in Ships ; Regulations as to Carriage 

,0*— 1125 

ana ignition Mixtures ; New Discoveries in . ( Hess) . 603 

tfianulocture of — - : 

(P) Biohel ISO 

(i*) Uiolefeldt -269 

( P) Curtis and others 837 

(P) Evangelidi 1289 

(P) Johnson. From Soc. Anon, des Poudres et uyna- 

mites 661 

(P) Lake. Prom A. Nobel * Co 799 

Jjundhoim. (Nobel's Explosives Co.) 886 

(P) Wetter. Pi-om Westfalieoh Anhaltisohe Spreng- 

* stotIAot.Ge8 387.580 

for Mines, (p) Wood and Knudsen 508 
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Explosives— 

imported into Natal, (T.R.) 958 

New . (Mikolaqczak) 680 

New . (P) Rusher and Baiidinet 1161 

Nitration of Fibrous Matter. (P) Belwig 799 

containing Nitroglycerine. (T.R.) 018 

Nitrofriycenn ; Determination of Moisture m — (Mar- 
shall) 154 

Perchlorate : 

(P) Bowen 1238 

(P) Yonck 1046 

Priming Composition. (P) Bielefeldt 289 

Progress in the Manufacture of . (Will) 269 

Safety : 

(P) O’Donnell. From Frank 885 

(P) Steele .386 

Safety for Fiery Mines 884 

Fireworks, Detonators. Gun-cotton, Gunpowder, 
Nitro-compounds, Powder, and Priming. 

Extracts. (Class XX. ) 36, 42. 75. 81. 128. 143. 202, 266, 835. 

3tr., 383, 453, 601, 6.58, 620, 677, 725, 758. 797, 834. 880, 910, 
* 949,997.11141, 1111, 1169.1234 

Apparatus for Production of Liquid . (F) Scholield 

ami Cole 381 

Iiicrojj&nig the Solubility of . (P) Muggi 799 

Extraction Apparatus: 

(P) Bataill'* 316 

(Baum) 1289 

(P) Bernard 614 

(P) Col 872 

( P) GfUTiUT 928 

(P) Geiioycr 1163 

(P) Hampton 708 

(P) Hand 910 

(P) Hunter 836 

(P) Kirsbner 719 

(P) Lnutard 616 

(P) SirehleiUTt 814 

(P) Schneider 014 


Fabrics: Apjiaratus for Bleaching . (P) Muntadas y 

Rovira 659 

Apparatus for Coating ‘ (P) Volvril Co., Ltd., and 

Howkins 1087 

Apparatus fnr Dyeing, Bleaching, Ao. — . (P) Cleff 69 

Apparatus for Impregnating . i P) Mann 899 

Apparatus for Printing — (P) Mather 1087 

Apparatus for Printing by Pulverisation. (P) 

Marinier 982 

Apparatus for Steaming . (P) Burgher 184 

Apparatus for Treating with Fluids. (P) Gebauer. . . 932 

Apparatus for Treating Multiple-Piy Woven , with 

Adhesive Compound. (P) Smith 1145 

for Binding; Pmislung of . ( Piequot) 1086 

Coloured Discharges on Dyed . (P) Badische Anilin 

und Soda Fabrik 1218 

Coloured with Indigo ; Manufacture of . (P) Ribbert 16 

Colouring, Decoi-atmg, Ac. . (P) Maunsell-Smyth 488 

Decolorising of — . (P) Perry anl Oognet 1027 

Dyeing of : 

(P) Dantan and Pain 933 

(P) Donisthorpe, Wlute, and Ellis 1086 

Figured: Mauutacture of . (P) Morton 932,1211 

" Fixing *’ Embossed Designs on . (P) Chischm 116 

Machines for Pi iuting — (P; Calico Printers’ Associa- 
tion and Whittaker 933 

Means for Heating . (P) Mather and Hepburn 981 

Mordanting of . :/(P) Muller- Jacobs. Assignor to 

Co.swos Chemical Co 933 

Patterns on Pile and other — . (P) Davies and Booth . . 932 

Printed with Metallic Powders ; Compression of . (P) 

OstersetziT 000 

Printing ot ; 

( P) F. Bayer et Cie $64 

(P) Burdick and Pervilhac 185 

(P) Hulse A Co. and Sliaw 933 

(P) Iraray. From Meister, Lucius und Briinmg.... 644 

(P) Keefer 487 

( P) Hchoening and others 606 

(P) Soc. Anon. I'Art ludustriel 900 

(P) Schmid 184 

Translerring and Printing Designs on . (P) Dioder- 

ichs. From Hesse and Paraf-Javal 114 

Waterproof; Manufacture of . (P) Mackintosh and 

Smith 184 

Waterproofing of “ . (P) Sorkuwski 6M 

Woollen, Dyt^ with Indigo; Increasing the Fastness to 

Friction of . (P) lUeister, Lucius and Brttning .. 98 

M’oollen; Fulling of . (P) Soo. Reynes et Miohel . . . . 899 

Faience ; Preparation of Paste for . (P) Weber 824 

Farnesol; Production of . (P) Fab. Prod, do UUim. 

Organique de Loire 204 

Fats. (Class XIL) 25, 41, 68, 120, 142, 194, 214, 269. 279, 327, 

344, 878, 446, 494, 660, 613. 668, 719, 766, 79S, 828, 871. 906, 942. 

988, 1086, lu98, 1152, 1226 
Analysis of Edible . ( J uokenaok and Paiderfuiek) .... 389 
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Fats— 

Apparatus for Extracting — : 

(P) Bernard ) 614 

(P) Schneider) 614 

Apparatus for Extracting Glycerin from . (P) Col. . . . 872 

Apparatus for Eccovery of . (P) Kremer 260 

AutO'Hydrolysis of Crude Animal . (Postrovich) 668 

Bears’ ; Ohanu-teristics of . (Raikow) 378 

Butter-; Iiiterdependi'nee of Physical and Chemical Cri- 
teria in Analysis of . (Thorpo) 104. S34 

Distillation of . (1*) Bokelherg and Sachse 6fift 

Edible; Manufacture of . (P) Dreymann 088 

Edible , and Manufacture of same. (P) Cronholm ... 382 

Effector. — of Exposure to Light. (Winckcl) 988 

Enzymic Action of Plant Seeds on . (Fokm) 014 

Eiizyiii m Decomjiosition of : 

fHoyer) C60 

(P) Nicloux 827 

Enzymic Decomposition of , by Vegetiible Seeds. 

(Fokin) 2rj0 

Enzymic Hydrolysis of . (Fokin) 1152 

Enzymic Saponification of . (P) Nicloux 942 

Extraction of from Hydrous Materials. (P) Ilcarson 

and Ziegler 79,3 

Soliditted Ilalogeiiised . (P) Merck. From Wmter- 

nitz 1153 

of tbe Wild Strawlrerry , Nature ol . (Aparin) 871 

Wool-; Recovery of , (P) Hutcbinsoii. From Swett. 719 

or Fatty Substances; Cooling Melted . *(P) Iveson 

and Wilson 1158 

Glycerol 111 ; DctfTinination of . (Fanto) -tss 

Material for Filtering . (!') Gautier 829 

and Oils; Uses and Apy>lieations of - (Lewkowitseli) 1098 

Refractoraeter Scale for Use with . (J^each and 

Ly thgoe) 1113 

Relative Inner Friction of Edibh> . ( Pletssncr) 278 

Separating liiquid (kmstituonts from . (1*) Breda.... 651 

Theoiy of Saponillcation of , (Fanto)> 988 

Treatment of — , for Candle Material. (P) HnusamHiin. 260 

Treatment of int he Steanne Industry. ( 1*) Fournier 

etCie 1 719 

Unsanonitlablo Matter in; Determuiation of . 

(Huwart) 841 

Vegetable of Indo-Chma. (LcmariO) 120 

See also under Oils, Fatty. 

Fatty Acids; Ajiparatus for Continuous Distillation of . 

(P) BUma 447 

Characterising , (Loc([uin) (»sr> 

Conversion of Unsaturated into Sntuiatcd. (P) Nor- 

mann 26 

Extraction of from their Estcr.s, (P) Vcn'inigtcCliem. 

Werko Gescllschaft 69 

of the Oleic Senes, Ac. ; t^invevsion of into Lacloucs. 

(P) Shukoff 194 

Saponification of . (P) Raison Socialc Gchrm-dcr 

Haas 26 

Separation of Diilcrcrit . (I'arl hcil and Foru'j ;{7 

Treatment of . (P) Hausamann 260 

Fatty Materials’; Apparatu.s for Deglycerinalion of . (p) 

Col 905 

Decolorising . (P) Godard 69 

Extraction of , from Hone.s. Ac. (P) Smith and Scott . 69 

Extraction of — , and Apparatus tborefor. (P) Gioioycr 1163 

Extraction of from Moist Materials. (P) Frank 829 

Manufacture of . (P) Liebreicli 121,195 

Purifying andDeodorising . (P) Godard 69 

Rendering Plastic. (P) Lausen 1102 

Sepanitiiig Fluid and Solid Portions of . (P) Kerr ... H7i 

Feathers : Dyeing of . (P) Action Gcs. filr Anilinfabr.... 982 

Dyeing of . (P) Moastcr, Lucius und Brunitig , . . 982. 5 »h 2 

I*resorvation of Ornamental . (P) M'oKTcnsloin 439 

Fet'ding Stuffs : Yield and Coinpnnenfs of “ Fibre ” and “ Car- 

bohy dnites ” in . ( Soli weitzer) 381 

Fehling’s Solution; Sodium Sulphide as an Ind calor with 

' . (Bciilaygne) 137 

Felsjiar; Production of in tbe United States. (T.K.) 1006 

Fennel ; Essential Oil of . See under Oils, Essential. 

Ferment Actions. (Liohenriami) 628 

Fermentation; Action of Phosphorescence on . (Pen-ot), 674 

Action of Oxidising Agents on (Alhof and (DuicI).. 498 

Alcoholic; Chemical Mechanism of . (Buchner and 

Meissenheimer) 202 

Alcoholic; Production of Siilphurrottcd Hydrogen in . 

(Pozzi-Escot) 618 

in the Distillery. (Alhot) 313 

Energy in Highly Concentrated Salt Solutions. (Vander- 

velde) 198 

Gas; Wittemann’s Collecting and Carbonating System 

for . (Steinemaun) 618 

Processes; Recent Improvements in , (Wichmann) . 876 

Theory of . (Richter) 124 

Tuns; Atteniperators for — . (Heinzelmaim) 1230 

Tuns; Effect of Chemicals Employed for Removing old 

Im-quer from . (Schdnfold) 10.39 

Tuns; Internal Coating of . (Vogel)....* 199 

Tuns ; Ti’eatment of . (Windisoh) 198 

Tuns ; Treatment of Distillery . ( Heinzelniann) .... 408 

Fermentations; Dissimilar in Tuns filled with W'ort of 

same Brewing. (Vogel) 125 

Ferments; Emission of Blondlot Rays during Action of — . 

(Lambert) 209 

Ferric Phosphite ; Basic . (Berger) 714 j 
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Ferrochrome ; Colorimetric Determination of Chromium iu 

. (Moulin) 457 

Ferro-Manganese Production; Composition of Slags in . 

(Wittmann) 117 

Ferronickel; Manufacture of from Pyrrhotite. (Sjdstedt) 667 

Ferrosilicon ; Explosion of High-grade — . (Gray) 324 

Explosions produced by . (Duprd and liloyd) 622 

Ferrotimgsten ; Determination of Tungsten in — . (Kukliii) 134 

Ferrous Carbonate ; Production of . (P) Parker 252 

Hydnto; Production of . (P) Parker 252 

Salt Solutions ; Oxidation of . (Jordis and Vicrling) 900 

Salts. See under Salts. 

Sulphate; Production of . (P) Parker 714 

Fertiliser; Manufacture of . (P) Myers 1228 

and Manufacture of same. (P) van J/aer 1104 

Rich 111 Nitrogen and Potash, from \inass<s of Molasses 

Dustillerics. (Gimcl) 27 

Fertilisers ; Drying and Preserving . (P) HoncrO 672 

Manufacture of . (P) Mcuscl 873 

See also under Manures. 

Fibres. (Class V.) 16, 57, 114, 184. 249. 320, 368, 438, 486, 543. 

604, 657, 713, 747, 783. 820, 864, H9K. 932, 
980, 1026, 1085,1143,1211 

Fibre of Cryptostegia Grandifiora. from Tdadras 114 

of Purcrica Gigantca from British Centr.al Africa 784 

for Paper-Making; Apparatus for Preparing , (P) 

Cloudman lz.<3. 1233 

Production of an Aril (i 0111 1 - — from Gelatin, (P) Jannm 899 

Fibres; Apparatus for Dyeing of in Loos*b State. (P) 

Hartmann and Co 864 

’ ditfiriiltto Bleach; Liquid for Preparation of . (i’) 

Braun, jun 369 

of Caruaand Mnkinibeira, from Brazil 114 

Dyeing of . (P) Mann..., 439 

Lustroing Vegctalilo , by mi*ans of Viscosi', (P) 

Subrenat 321 

Malting or Felting togethi r, (P) Goldman 544, 544 

Obtaining Extra Fast Sliaues on . (P) ('aux 320 

from Southern Rhodesia. (B'lll) 980 

Vegetable ; Aimaratus for Retting . (P) Summers... 1212 

Vegetable; Preparation of “ Crudo Fibre” from . 

(Duschetschkin) .503 

Vegetable; Retting and Deguinming , (P) rois.^on.. 982 

See also Fabrics, and Textiles. 

Fibrous Material: Apparatus for Drying or Carbonising . 

(P) Fielden 1145 

and Porous Materials; Solution for Waterproofing . 

(P) Garc 1148 

Filaments ; Apparatus for use in the Manufacture of . (P) 

Steam and Tnpbain 834 

for Electric Lighting; Incandescence . (P) Sieiiiciis 

and Halske Act.-(ies 484 

of High IlJuimnating l^ovver for Electric Lamps. (P) 

Frenot 1200 

Incandescence . (P) Plaissetty 897 

for Incandescence Elecliae Lamps. (P) de Maduillaii .... 12(16 

Filling Materials, Manufacture of — . (P) Soc. Solva,i 

et Cie K66 

Filter : 

(P) Capillary 1293 

(P) H6lons, Muuclairc, and Meyor 909 

(!’) Danckwardt 652 

Filter Element, and Construction of an me. (P) Kiefer.. 928.1080 
Pressure — with Rapid Attnchment. (P) Selves and 

Tocaven 1203 

for Waste Oil. (I*) Barrett and the United Asbestos 
Co.. Ltd 1226 

Filters : 

(P) Brover and dc W’ebrstcdt 1080 

;P) Kathol 1156 

P) I^eiiedinskv 70S 

;P) Loffler and Weilde 180 

!P) Marshal] 600 

P) Rceb 537 

(P) Smith 366 

AOration of . (P) Candy 1108 

High-Pressuro . (P) Rawsoii 265 

Pressure for Water and other Liquids. (P) Chamber- 

land 834 

for 'Waste from Pajier or Cellulose Factories. (P) Mohnert 

and Pupc 557 

Filtering Apparatus ; 

(P) Cassel 1079 

[Pj Cummer 264 

P) Dacier 380 

!P) Ellis. From Maschinenfabr. Grevenbroich . . . . 483 

! 'P) Forbes 1020 

P) Hosier. Whatley, and Kelly 1080' 

P) Mechwart 1020 

P) Smithson and Hainsfuriher. From Osborne.. . 246 

P) Wetter. From Boellinghaus 708 

Filter-Press ; 

(P) American Filter Press Extraction Co. From 

Hack Ill 

(P) Menra 815 

(P) Neill 1079 

(P) Privat 1208 

(P) Soci6t6 Framjaise de la Viscose 815 

applicable to Earths and OJnys. (P) Vivien 607 

(Potters’ Blip.) (P) Willett 19 
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Filt^'ring Element. (I*) Act. Ges. voriii. L. A. Enzin^er 1020 

Material for Beer ; Purification of 190 

Material for Fat and Oils. (P) Gautier 829 

jind Pounnjf Apparatus. (P) Keller and Foriell O.'iO 

System and Apparatus for . (P) Justice. From The 

Telluride Reduction Co 062 

Fine Chemicals. (Clnss XX.) JiS, *2. 7r,. Ml. 12K, 141. 202, 

200, 235, 845, 383, 453. 601, r,r>S, 020. 077. 72.5, 7.58. 797, 834. 

880, 910, 949, 997, 1041, 1111, ILW. 12.‘il ' 
Fir Oil, Essential. /Ved Oils, Essential. I 

Fire-brick ; Alteration of by Furnace Gases. (Firmstono) 442 ! 

Bauxite in tlio Mamifaetiire of 04 

Fire-bricks; Apparatus for Turning - — during Drying (P) 

Henry. iun 1991 

Furniiees for Burning . (P) Henry, jun 1091 

ManufafitiU'O of . (P) Bach (‘,4 

Fire-clay ; U.S. Customs Decision on . (T.ll.) 391 

Firc-extinguishing Product ; Manufacture of - — . (P) EIkt- 

hardt 53S 

Fireproof Bricks. Sfie under Bricks. 

Fireproofing Solutions ; Manulucturi' of . (P) Baxter.... 71.5 

Fireworks; MannfactimMif . (P) Sahis 30 

Fischer’s Method of Esterising Tamcine and Tyrosine. (Brown) 275 
Fisetin. .SVc under DyestidTs. 

Fish and Fish Refuse , Treatment of . (P) Saiidison H31 

Guano, under Guano. 

Oils. Set. uiyier Oils, Fatty. 

Flame of Differont Fuels; Calori fie Value of the , (Mahler) 8.59 

Temperatures, Che»nic.al Determinal loii of . (Haber 

and Richardt) 970 

Flush Lights , Composition for Producing . (P) Krebs... .500 

Flasks for Volatile and other Liquids. (P) (foetz 240 

Flavanone and Flavonc. See under Dyivstulfs. 

Flavouring, Preparations for — . (P) Boake 205 

Flax , Bf(ct('ria comserned in Retting of . (Beijcrinck and 

van Dcldcri) 21!) 

Bleaching of . (P) Jardiii 184 

(hiltivation ; Manurial Experiments in — 124 

“ Flocculation” Plicnorm>na (Xoissi'r and Friedemann) 0,S8 

l'’loor and Wall (’overing.s; Manufacture of Plastic . (1’) 

Schmidt 1103 

Flooring, Flexible . (P) Standard Paint Co. Prom 

Rugoii and Abraliam 1217 

Flour, Agent for Slenlisirig or Bleaching . (P) The 

Ozonised Ox vgen Co,, Ltd. 1224 

\pparatus for Treating with Gaseous Agent (P) 

JaK'tham 832 

Bleaching. &c., . (P) Williams 1158 

llleaching of . (Flourcnt) 1232 

Bleaching and Improving . (P) Mercior. . . . .' lOK) 

Catalvtic Propm’ties of . ( Weiider and J.ewin) 07.5 

Electrical Treatment of , (P) Alsop 019 

Preservation of by Cold. (Balland) jiOS 

Pioduelion of fiom Grain. (P) Clark 670 

Riee , Treatment of . (P) Soc. Anon des Rizeries 

Fran(;aiscs 59,725 

Wheat; De^^ormination of Gluidiii in . (Snyrka-) 387 

Wheat; Dc.termiiiation of other Floors in . (Volpmo) 37 

Flours: Blenching of by Electricity. (Balland) 1157 

” b’loMcrs of Siilpliur.” AVe uhder Sulphur. 

Fluids Apparatus for 'I'lcating Fmely-dn ided . (P) 

liUlmo f-3S 

Heating of by Mk'iste Heat. (P) Ijiing., 1079 

Purification of . ( P) Adams and Spnnghorn 947 

Flunranes. See vuder Dyestuffs. 

Fluorazones. See under Dyestuffs. 

Fluorides; Manufacturo of . (P) Granger. Frim Mills. 442 

Preparation of Anhydrous Crystallised . (Dcfacqz) (51 

Fluorine Compounds ; Preparation and (Jiaracteristics of New 

. (Ruff and Plato) 321 

in Wine and Beer; Detcrminaiion of . (Ticadwoll 

and Koch) 1046 


Fluorspar Output of the United States (T.R.) 916 

Pulverising and Purifying . (P) Propfe 82.1 

Flux for Uniting Metals. (Pj W herry 2.5(; 

Food; Composition for Preservation of . (P) Folsiiig .... 878 

Product; Manufacture of a . (P) Gross 1019 

Product from Sweet Cassava. (P) van Dalfscn 8;k1 

Product from Whey. (P) Rainoge 676 

Products from Milk and Lecitliin ; l^reparation of . 

(P) Fournier 767 

I*roduot8 ; Standards of Purity U^v — . (T.R.) .19.1 

Sterilisation of . (P) Schroder 1108 

Foods. (Class XVIII.) 3.1, 74, 126, 201, 264, 280, 334, .145. 881. 

452, 409, 656, 618. 675, 724. 757, 796. h,12. 878. 

908, 947, 996, 1040, 1108, 1167, 1232 

Foods : Agent for Sterilising or Bleaching . (P) The 

Ozonised Oxygen (^o.. Ltd 1224 

Alkali Fluorides in ! Detection of . (Froidevanx) .... 760 

ChemicaKompositionof Cooked Vegeta Vile . (Williarn.s) 381 

and Drugs ; United States “ Standard Definitions ” of Pure 

^ . (T.R.) 230 

Patent . fCoblentzj 303 

Sterilisation of . (P) Bud(le 947 

Sterilisation of at Low Temperatures. (P) Bruzcau, 676 
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Foodstuffs ; Pi esorvative for . (P) Boult. From Rilcker 

and P<ck6e 

Suppression of Products of Decomposition of . (P) 

Friiigs, jun 

Vegetable; Obtaining the Assimilable Phospho-organie 

Matter from . (P) Posteniak 

Formaldehyde; Action of on the Diastatio Power of Mall. 

(Sonilu and von Laszloffy) 

Action of on Milk, (Trillat) 

.Atmospheric , ( Hcnnet) 

in Atmospheric Air. (Heririet) 

Ill the AtnioH])hero ; Delennination of . (Henriet) .. . 

Determination of : 

(Kippenberger) 

(Klclier)' 

as a Disinfectant in Brewing. ( M^ill) 

Formation of during Combustion of robacco. (Trillat) 

and Hflematoxylin ; Condensation Product from . (P) 

Lo()etit 

Methyl Alcohol in ; Delennination of . (Bamberger) 

' ((Unobin and Kaullcr) 

(Stritav) 

and Its Polvmurs; Determination of . (Seyewetzand 

Gibclld) 

Presence of m Products of Combustion. (Trillat) . . . 

Products of Action of on Menthol. (W^eilokind and 

Greuner) 

Reactions with . ((Jloldschinidt) 

Use of 111 IMhU-iiiji;. ( romaim) 

Vaporiser Jet for Disiufeoting Pipes. ( Ileydor) 

and W'ood-Tar, Coinpouuds of . (P) Chein. Fabr. 

vorni. E. Schering. Prom Steinberg 

See ulfio Trioxymetliylonc. 

Formaldehyde- HydroMilpbite Compounds, (Soc. de la E. 

/iimdel) 

Compounds; Reiiorton . (Selunid) 

-Hydrosnlphite of Sodium (Biiumann and others) 

-H’\drosulplutes ; Production of . (P) Descamps 

Formates ; Preparation of . (P) KoeppandCo 

Formic Acid ; New Reaction of . (Comanducci) 

Production of Concentra tod —™'. (P) Hamel 

Use of in Dyeing with Acid Dycstulls. (Green and 

Steven) 

Formosa; Camphor ludnslryof . (Collins) 

France, (yhernical Industry in Lyons. (T.R.) 

Cheslmit Wood Extinct Export from Bastia. (T.R.).,... 

Iron and Steel l*roductioti of in 1904 (Jarnary to 

June). (T.R) 

Oil and Soap Tnute of Marseilles in 1!X).1. (T.R.) 

Petroleum Ridining in . (T.R.) 

Prodnetion, Imports and Exports of Alcohol for 1903-4 

Season. (T.R) 

Rubber Imports into . (T.R ) 

Spirit used for Technical Piirpoees in during 1908. 

(T.R.) 

Sugar Production of . (T. U.) 

Trade of in 1903 

Franco-GonnaTi 'rarilT and 1'rade Relations 


832 

6I9 


12 1 


1157 

381 

7.58 

209 

687 

1.18 

636 

126 

1164 

669 

914 

626 

841 


686 

744 


678 

136 

564 

452 


680 


658 

058 

1211 

933 

910 

1116 

010 


114 

75 

841 

846 

966 

805 

566 


1247 

1124 


918 

967 

1120 

768 


Freezing of “Liquid Cases” on their Disclmrge from Storage 

Vessels; Pi eventing , (P) von Orth 483 

Fniit ,1 uices ; Preservation of . (P) Sandmann and Eichcl- 

baum 996 

.Tuices ; Us(‘of Fresei .ntivesin- . (Heinzelraann) ... 797 

Sulphurous Aeid in Dried (T.R.) 60!) 

Fucol : a Cod- Liver Oil Substitute. (Norrenberg) 601 

JGicoso and Rhodense; ETiantiomorpbisin of . (Votocek) 1165 


Fuel. (Class 11.) 14, 40, 54. 79, 111, 141, 181, 246. 278, 316, ,164. 415, 483, 
538, 601, 6.52. 709, 744, 779, 816, 859, 896, 929, 976, 1021. 1081, 

1140, 1203 

Apjiaratus for Burning Liquid P) Davies and others 896 

Artificial ; Manufacture of ; 

(P) Auguiot 745 

(P) Davis 746 

(P) Grayson 1205 

(P) Gregor and others 6.19 

(P) Shedlock 816 

Blocks; Artificial : 

(P) Coaleo Fuel Manufacturing Co. From Cottle., 247 

tP) Soc. Chavoise. Jiiger et Oie 646 

Briquettes 

(P) Chevalier 1021 

(P) Conti and Levy 746 

(P) Cor.^ 815 

( P) Davidson 436 

(P) Faucheur 43.1 

(P) Gordez 1141 

fP) Hecking 112 

(P) HildesheiniprSparhord Fabrik A. Senking 640 

(P) Hoffman and Clark 4A3 

(P) Larondie 897 

(P) Maley. From Cruikshank 436 

(P) Middleton 709 

<P) Boo. Mouseil et Languin 897 

(P) Thomas 436 

Bri(iuettes; Agglutinant for . (P) Soc. Mouseil et 

Languin 897 

Conversion of Haw P«at into . (P) Sohliokoyeen . . . 1204 

from Peat 

(Pj Bessey IIB 

(P) Ekenberg W 

’ (P) Sohhekeysen 1141 
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« , PAGE 

SmokoIeM ; Manufacture of 

(Pj Hage 181 

(P) Weeplo 602 

Fuels; Artificial or Composite . (F) Marks. Prom The 

InternatioTiHl Fuel Co 601 

Burning Liquid or Gasfous - — . (P) Lucke 436 

Calonflc Value of the Flame of Difforent . ( Mahler) . . 869 

OaseouB and Liquid; determination of the Heat Values 

of . (Junkers) 1116 

Valuation of Mineral . (Goutal) 929 

PiinieH; Apparatus for Condensing and Aspirating . (P) 

McKnight 601 

Funnel for Filling Vessels. (P) Burgess 814 

Furnace. (P) Garrett 246 

for Baking Briquettes, &e. (P) Smipkm 868 

Blast 

(P) Latto and Callan 1096 

T» . 376 

Blast- ; Aprniratos for Charging . (AVith* rbee) 1218 

Blast-; Influence of l)r\> Air Blarft fin Working of . 

(Lodin) 1218 

for Burning Itnw ('enumt. \n. • 

(P) Giondal 867 

(P) Hhencmaii 443 

for Calcining Quicksilver Ores. (P) Cutler S26 

for Cementation — . ( P) Gueiir, Mertons, and Lalcmunt 376 

for Ceminic Wares. (P) Laoliaud tM6 

Circulating Muffle . (P) CfeiiMst 7-l.li 

Continuous for Bricks, &c. (P) Scheldt et Cie ,324 

Crucible — ; 

(P) American Furnace and Machine Co. From 

Swindell 66 

(P) Morgan Crucible Co .548 

(P) hniitli 1920 

Cupola . (P) Holland 868 

Electric — — j 

(P) AlliN-Clialmers Co from Raddat’z 1223 

(P) Conley, Assignor to Electric Furnace Co 941 

(P) Cote and Pierron 828 

(P) de Laval yii.8 

(1*) Fauohon-Villordec 377 

(?) General Electric Co. From Stcinmctz 1161 

(P) Girod 1226 

(P) Harniot 1036 

(P) Higgins 122.3 

(P) KeMer ,377 

(P) Union Carbide Co. From Horry and Price 648 

(P) Willis. From Sjostedt 667 

Electric; Arrangement of . (P) Voelker 988 

Electric; Bibliography of — . (Minet) 1224 

Electric llesislaiice . (1^) Union Carbide Co. Prom 

Price 649 

Electric worked by Induced Currents. (P) Fauchori 

Vill6pl(5e 494 

Electric Induction . (P) Faucbon-VilleplOe 10,36 

Electric for Profluction of Steel. (P) Gin 904 

for Gae Retorts. (P) Ueegon 602 

Glass ; 

(P) Berry 001 

(P) Richardson 489,490 

Glass Melting . (P) Nicbolls 823 

GlaK.s Reheating . (PI Arbogiisl 490 

for Heating Agglomerated Matorials uiid»T J’ressure. (P) 

Galvanische Mctall-Papier Fabr 1203 

Highly Regenerative Circular for Glass W orks. (P) 

Deselles 1210 

Mechanical Puddling . (P) Burrow 1220 

Melting ; 

(P) Chari icr 827 

(P) Lindemann 1222 

(P) Steinbiecher. From Connell 605 

Metallurgical : 

(P) Dompscy 190 

„ ^ (I*) 376 

Muffle : 

(P) Carter... SlO 

(P) Jouannaud 323 

(P) Morgan Crucible Co. From Fox 814 

(P) Moyers 70S 

Gil-, for Soldering Pipes, &c. (P) Bourne 493 

Ore Roasting ; 

(?) O^Brien 1221 

(P) Maddcrn 21 

for Production of Zinc. ( P) Selim iedcr 492 

for Reducing and Smelting Nickel Oxides. (P) Inter- 
national Nickel Co. From Maflett 1161 

Regenerative Gas . (P) Herval 746 

Regeneratno Gas Reheating . (P) Siemens 809 

Retort — . (P) Soc. de Lachornette, Williers et Uie 1203 

Retort , and Method of Charging same. (P) W’estphal 316 

Roasting : 

(V) Craig, Kelly, and Tiinier 87r, 

(P) Hofmann 928 

(P) Wright («}2 

Roasting or Pesulphurising . (P) Falding 492 

for Roasting Finely Crushed Ore, Ac. (P) Petersson 22 

for Roasting Ores : 

(?) Apex Manufacturing Co. From Shellabergcr 826, 

827 

(P) National Automatic Furnace Mills and Mining 

Co....f 23 

(P) Stinirille 823 


PAGE 

Furnace— coaL 

Boasting and Smelting . (P) Cookeli and Fish 109.3 

Smelting — . (P) P^e. From Partridge 492 

for Treating Ores ; 

(P) Smyth 066 

(P) Stanton 869 

(P) Wilson 666 

Tilting Metallurgical . (P) Potter 939 

Vertical , for Continuous Extrsetion of Metals. (P) 

Bimmersbach 903 

Furnaces: 

(P) American Furnace and Machine Co. From 

Swindell 64 

(P) Hoyle 1078 

(P) Jensen. From the Whito-Mylin Furnace Co.. . 600 

(P) Lane 1079 

(P) Rjtz 868 

Apparatus for Feeding Material to . (P) Bildt 709 

Blast . (P) Samuelson and Hawdon 1094 

Blast ; Use of Dry Air-Blast in — . (Le Chatehcr) 1218 

Bricks or Tiles Jor Regenerative . (P) Moon 264 

tor Burning Fire-bricks, Ac. (P) Henry, jun 1091 

for Burning Liquid Fuel. (P) Thompson. From Best... 816 

lor Burning ()i‘e Briquettes. (P) GrOmial 118 

for Buniing Tan and Similar F^ucl. (P) Myers 658 

Crucible : 

(P) Ho Alziigaray 374 

(P) Harvey 763 

(P) Steele 1094 

Cupola for Melting Iron. (P) Ulg^lam.^ 902 

, Electric 

(P) Advance Purniiee Co. From Stevens and 'J ira- 

nicrnian 192,192 

(P) Contardo 193 

(P) Cowles 198 

(IQ Edelrnann and Wallin 10,36 

(P) Elmer 666 

(P) Frick 667 

(P) Keller 877 

(P) Rnhstrat and Grimmer 1036 

(P) Schneider 5-19 

(P) SocK^tc dc MbtuJ Electro Thermiquc 718 

(P) Tininierman 827, 327 

Eleeiric Crueiblo . (P) lievimMs 41d 

Electric for Extracting Nickel, Ac. { P) Socidtd Elec- 
tro- Mdtallurgique 378 

Electric Melting . iP) Sofidt(3 Anon. I’lndustnc 

Vorri6re ct si'S Hi^tiv^s ,650 

Electric; Method and Apparatus for Heating . (P) 

Neuburger and Minet 870 

Electric- Resistance . (P) Cowles 192 

Electric Sectional (P) Einicr 666 

Electric; Testing the Temperatures in . (Fitzgemld) 1096 

Kloctm for Treating Cast-iron. (P) Gin 1225 

Electric — for Treating Kcfractoiy Ores. (P) Galbraith 

and Steuart 378 

Gas-fienenitor , with Inclined Retorts. (P) Brookes. 

From Stettiner Chamotte- Fabr 316 

of Gas-Producers. (P) Bell and Masters lltO 

Gas-Rt‘tort . (?) Herval 1081 

Glass and Heating . (P) Henderson 009 

Heated by Liquid Fuel. (P) Barron 744 

Heating . (P) McAulay — ; 976 

for Iron and Steel Manufacture. (P) Quambusch 266 

for Lime and Cement. (P) Cie. des Fours il Chaux ilo la 

Gare de Beffes 825 

Melting . (P) Orbison 716 

Melting and Healing combined. (P) Shanks 65 

for Melting Metal. (P) Oakley 609 

Mill and Similar . (F) Hdvies 928 

Oil . (P) Dumonticraiid others 815 

Open-Hearth : Coke-Oven Gas and Tar as Fuels for the 

. (Baker) 189 

for Pottery; Continuous . (P) Gnmwa.ic ,371 

Preventing Formation of Hust Floating in Roiwting . 

(P) Kauffrnunn 67 

Puddling and Ke- heating . (P) Jones 374 

for use ot Pulverised Fuel. (?) Weaver 639 

for Recovery of Precious Metals from Bvicepings. (P) 

Price 902 

Refuse-consuming and Gas-producing . (P) Tobiansky 878 

Regenerative Gas . (P) Siemens 317, 653 

Regenerative Steel : 

(P) Henderson 609 

(P) Talbot 1220 

Regenerator . (P) West 662 

Rxdort; Gas-producing Plant for Heating . (?) 

Poet ter 860 

for Roasting and Desulphurising Mineral Ores. (P) 

Edwards 1160 

for Roasting Pyrites, Ac. (P) Benker and Hartmann . ... 65 

Rotary : 

(P) Hansen 363 

(P) Rockwell 448 

Rotary , for Manufaidure of Cement. (P) Smidth et Cie. 1 218 

Rotatory and Oscillating . (P) Braun 718 

Siemens Regenerative; Improved . (P) Kurzw'em- 

harc 434, 816 

Smelting; Hearth for . (P) Page. From Partridge . 492 

for Treating Ores. (P) SanflUppo 67 

See also Kilni. 

See also Muffles. x 
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FAGB 

Furs , Aotien Ges. fur AnilinfHbr 982 

(P) Meister. Lucius und Briining 982, 982 

3Iachine for Dyeing or Preparation of . (P) Chapal 

Prferes et Oie 369 

Furze ; Treatment of to Obtain Cattle Food, &c. (P) 

Horteloup 600 

Fusel Oil formed by the Alcoholic Fermentation of Acorns : 

— Composition of . (Rudakow and Alexandrow) 674 

Oritpnof . (Emmerllng) 1107 

Fuses ; Means for Igniting . (P) Reine 837 

See also Explosives. 
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Qalactosidos and Glucosides; Hydrolysis of Isomeric . 

(Armstrong) 116r» 

Galaugin. See under Dyostulls. 

GalloOromine. See under Dyestuffs. 

Gallic Acid ; Determination of . (Dreaper) 913 

Golloflavin. Sne under Dyestuffs. 

Gallorubin. Sec under DyeatulTH. 

Gallo 'I'annic Aoid ; Detection of on the Fibre. (Monger) 136 

Garbago; Apparatus for Cooking and Removing Oil 

therefrom. (P) Wheelwright and Fiske, jun S7!i, 879 

Apparatus for Treatment of . ( 1*) Wheelwright and 

Fiske.jun 909 

Sec also under Offal, Waste, and Rt'siduet,. 

Gaidenia Oil. See under Oil.s, Essential. 

Garments ; Dry-clcatiing of . (P) Harbe lUS 

Garnet; New Sonreo of . (T. R.) 12 tS 

Gas. (Class 11 ) 14.40,64.79,111. Ul, 181, 246, 27H, .31(\ 3(U. 436, 
483, 638, 001, 062, 709, 741. 779, 815, 8.59, 8915.929, 976.1021. 

1081, 11 to, 1203 

Acetylene, Apparatus for Generating . (P) Fescourt 

and Mauriii 780 

Punllcatiou of . (P) Landnsot 483 

AOrngen ; Preparation of . (Stem) 977 

and Air ; Apparatus for jMixing : 

(P) Dodge 1204 

(P) .iotien Ges. fur SeUs-Belouchtung 977 

(P) Lake. From Selus Ges 183. 6.13, 8.59 

and Air; Method and Apparatus for Obtaining . (P) 

The Scott-Snell Phillips SyndicAte, Ltd 1031 

Gas, Air , Apparatus for Production of . 

( P) Dielil and others S96 

(P) Geraabeck 1082 

(P) Pichogru 317 

Analyses by Combustion ; Calculation of . { W olil ) . . . 26i» 

Apparatus for Absorption of Liquids liy . (P) Ver- 

einigUi Thonwaarenwerke Akt.-Ges 900 

Apparatus (Electrical) for Cleaning , (P) Itardic ... 904 

Apparatus for Enriching witli Benzol. (P) Pooley 

and Poulson 181 

Apparatus for Ociieratuig ; 

(P) Bradley X’mvorsal Heat, Light, and Power Co. 

From Bradley lltl 

(P) Comp, du (Jarliuratcur Claudel. Froii Claudel. 1021 

P) Ddiipster 1081 

P) Desouelies 1021 

P) Guilbaiid 896 

P) Itighaiii Ii4l 

P) Kiderlen 64 

.P) Lord 861 

(P) Naef 640 

(P) Stut 860,860 

(P) Wpsselsky 977 

Apparatus for Generating Low-grade . (P) Lerouge, 

Fomas et Cie 710 

Apparatus for Generating Weak — (P) Geiity and 

others 1021 

Apparatus for Manufacture of Crude . (P) Ueeimu.. 1140 

Apparatus and Mmns for Enriching . (P) Brookes. 

From Makeever 709 

Apparatus tor Producing Mixed ; 

(P) Boiviui't and »oc. Popineau, Vizot Fils et Cie. . . 931 

(P) Vizet 930 

Apparatus for Producing Poor free from Tarry 

Matters. (P) Boutillier 317,709,930.977 

Apparatus for Purification of : 

(P) Brown 1021 

(P) Everitt and Redman 9.3(i 

(P) Good and Spencer 483 

(P) Jas 639 

(P) Pr6gardien 930 

(Pj Camden Iron Works. From Matton 1206 

(P) Dempster and Soin and Broadhead 112 

(P) Steinbart 1206 

(P) Winand 633 

Apparatus for Testing . (P) Lymn 1113 

Apparatus for use in Manufacture aud Burning of : 

^ (P) Stiens 977 

Apparatus for Washing — ~ : 

'P) Guldlin 816 

P) Hunt and Dole., 897 

P) Imraj. From Burgemeister 709 


Gas— oonf. 

Benzene in ( Determination of (Pfeiffer) 1116 

Blast*furnaoe as the Sole Souroe of Power for a MetaU 

lurgioal Works. (Gruber) 118 

Carbon Monoxide or Producer- ; Manufacture of . ( P) 

Lummls 14 

Coal-; Apparatus for Oarburettmg — . (P) The Gas 

EconomUing, Ac., Co., and MoOoll Sl7 

Coal- ; Extraction of Cyanogen from . (Feld) 316 

Committee of Enquiry on Illuminating Power and Purity 

of . (T.R.) 141 

Compressors; Compound . (P) Douane 1203 

Condensation of Illuminating . (Coleman) 744 

Conilensing Bodies ; Production of . (P) Tissier 602 

Condensing and Cooling of . (P) Browne and Oliandler 868 

Fermentation; Wittemann’s Collecting and Carbonating 

System for . (Steinemaan) 618 

Fuel-: Manufacture of , and Apparatus therefor. 

(ID Pearson 639 

from Gas-Producors ; Purification of . (P) Capitalne 0.30 

Generated by Aluminium Alloys; Incandescence Lighting 

with . (P) Ii61ouis and others 640 

Generation of from Carbonaceous Liquids. (P) 

Cotton 1021 

Generator for Ijow-Grade . (P) Lerouge, Formas, et 

Cie 660 

Generator for Production oi Heating and Lighting . 

(P) Meinmghaus 181 ' 

Generators tor Low-Grade . (P) Gay and Vivier 860 

Light, liioundesoont ; Increasing the Intensity of . (P). 

Lake 977 

and Lune; Combined Manutseture of . (P) Chalk 

Power Gas Syndicate 436 

Manufacture of : 

(P) Bougault, Assignor to Soc. Franc, do Construc- 
tions M^cimiques 978 

(P) Boult, From Goldschinid 817 

(P) Brush 14 

(P) Deutsche Coniiuental Gas Ges. and Uueb 709 

( P) Dutton hofer 745 

(P) Jolinsun. From Deutsche Cont. Gas Gesell. and 

If ueh 602 

(P) Jones 364 

(P) KOnemann 247 

(P) Maly. FromTui'k 780 

(P) Naef 181,365.305 

(P) Settle imd Padlleld 709 1021 

(P) Stut 860,860 

(P) Westmghouse 55 

(P) Woodall and McD. Dnokham, 744 

Manufacture of , and Apparatus therofor : 

(P) Iler/og 181' 

(P) Marcoimet 745 

({') Westmghouse. From Gow 780 

Manufacture of continuously. (P) Clauss 317 

.Mmiufacture and Purification of - — . (P) Colson 1141 

Mixtures; ApraiiMtus for Producing . (P) Lake. 

From Selas Ges., Berlin 48S 

Natural ; Production of in U.S.A 1120 

Oil- ; Apparatus for Manufacturing ; 

(P) Dempster 14,112 

(P) Lyon. From Vincent 1205 

for Oil Engine ; Apparatus for Geuerotnig — (P) Goss. 

From Salisbury 860 

Oil- ; Generation of . (P) Bridson 488 

Oil-, of High Combustible Value. (P)Blau 817 

Oil-; Production of . (P) Rinckor and Welter 1141 

from Petroleum Oil or other Fluids. (P; Kuenzel 816 

from Petroleum Oils; Generation of . (P) Bridson., 488- 

Plant for Production of . ( P) Hillenbrond 896 

Plant for Purifying . (P) Klein 800 

Power-; Process and Apparatus for Production of . 

(P) Wigelius and Laurell 365 

Producer-; Manufacture of . (P) Loomis and Petti- 

bone 602 

Producer- ; Manufacture of , and Apparatus therefor : 

(P) Armstrong 1140 

(P) Jahns 181 

Production of . (Pi Kent 709 

Production of in America, in 1902. (T.R.) 890 

Production of , and Apparatus therefor. (P) 

Elworthy 112 

Production of Combustible from Bituminous Fuel. 

(P) Soci6t6 F. Krupp 1206 

from Pulverised Combustibles ; Manufacture of . (P) 

Marconnet 484 

Purification of : 

(P) Boult 977 

(P) Felt 980 

Purified Weak : Generators for . (P) Helnen 1206 

Purifying and Distributing . (P) Meininghaus. ...... 151 

Recovery of Residual Products in the Purification of , 

(P) Gutknecht 588 

Report of Committee on resting of . (T.R.) 691 

Retort ; Horizontal or Vertical . (P) Giolls 

Retort Mouth-Pieces ; Inclined . (P) Gibbons and 

McEwen 804 

Separating Mixtures of — -. (P) Soc. pour FExploitatlnn 

des Proc^dOs Georges Claude 750 

Water-; Apparatus for Generating. (P) McDonald, 746 

Water- ; Apparatus for Manufacture of Oarburettsed . 

(P) Addloka 002 

Water- ; Defects of Unoarburetted —— as Fool for Labom- 
, tory use. (Chixashige and Matsumoto) 
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Gas— 

Vfater* ; Double Generators for . (P) Thuman 1)30 

Water-; Generation of and A ppa rat n.s thorolor. (P) 

Banke and Fuehs 246 

Water- ; Introduction of into tin- Carbonisiiif? Retorts. 

(Croissant) 36-4 

Water- : Manufacture of : 

(P) Boult. From Kiineman 317 

(P) Bowing 1140 

Water-; Production of , and Apiiaratus therefor. (]*) 

Schmidt and l)e'<raz G53 

Water-; Production of by Dellwik-Fleischcr and 

Strache Systems. { I’lacirti and Kottner) 136 

Water- ; 1 hcory of Proilnction of . ( J u])tner) 977 

Woofl-; Apimratus for (veneration of - (P) Brooks... 364 

W<x)d* ; Manufacture of . (P) Looinis and Pettibone. 603 

Gases ; Apparatus for Analysis of . (P) Bii>er 1239 

Apparatus for Dissein mating in Finely Divided State. (P) 

Nordtmeyer 64 

Apparatus for Fleetrieurireutnient of - — -. (P) Pauling.. 611 

Apparatus for Exhausting . (P) Sehwiuiinger 868 

Apparatus for Filtration of . (PO New Jersey Zine Co. 
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(I*) Massenez OdO 

(V) Tulh.)t 19] 

(P) Talliot and Grt'dl Old 

Manufacture of lu Blast-l'’uni!i('('. (P) Fosler 1220 

Marinfjietun' , EITi'ot ol Addilloii ol Linn'stone in llie 

Cupola. (Wust) 117 

Manulacture of and Reflningsame. ( 1^) De Alziigariiy 118 

Nitrogen III, Delonninilion of (Braune) '. 1U4 

in Ores and Alloys. V oluini'ti’ie Determiiintion of 

(Glasniann) 1046 

Pig-, Caiiadiiiri Ih'oduction of . (T.R.) 916 

I’lg- . and Its (’ /iisuuient Elements (Millnmis) 751 

Pig-, Glazingol Certain Kinds oi Silicimis (Hudson) 69.5 

Ihg-; Maimfaetnre of Irom Bnqnetres at Keiriing. 

(Eoiiis) 008 

Pig- , Pioduction of 111 Canada in 1903. (T.R.) 343 

Ihg-; Production ol in Germany in f903 ('I'.R ) .... 27f» 

Pig- ; Production of in Gennuny. (T.R.) 1007 

Pig- ; Prodnction of in the IJ S A. in 190.1. (T.lt.) . .. 278 

I’lg-, Russian Product ion of , Jan. -June, 1003. (IMt.) ilH9 

Pig- ; Specifications for , (Job) 444 

Production of ; 

(P) Bioxam. From Lu Soc. Elcctro-Metall. Fran- 

raise - 1]8 

(P) Brown and Reynolds gjo 

(P) Gtto 326 

JVoductinn of by Electrolysis. (Skrubal) 987 

Produciion of in Fmneo. Jan. to J unc 1904. (T. R.) . . 966 

Produefnm ol in Great Britain 567, 1 P23 

Pi oducl.ion of Russia. ('P. it.) 1246 

Production of the World 415J2 

Prole.dion of from Corrosion. (Cuwper-Coles) 790 

“Jteduced”; Delermination of Arsenic in — — (lIiHund 

Uume.y) 1046 

Scrap , Classillcation of . (Scott) 752 

Separation of .Aluminium from . (LeeRre) 206 

Separation of from Nickel and Cobalt. (Borgstrom) . 1239 

Shiiot ; Method and Apparatus for Treating . (P) 

Goodsoll X094 

Silicon m ; Delermination of . (Thiel) 1114 

Sulphur in ; Determination of . (Pulsifer) i 1162 

Sulphur in; Rapid Determination of Total . (Knighf ) 800 

Sulphuric Acid in Presence of; Determination of . 

(Lunge) 760 

Treatment of . (P) Koller 118 

Treatment of with Carbide^. (P) Engels 118 

Vessels used in Brewing. Ac. ; Protective Coating for . 

(P) Lapp 556 

Volumetric Det.ermination of — (Tarugi and Silvatioi) 1114 

Wa-tes or Sands, Converting into Briquettes. (P) 

Rouse and Cohn 1031 

and Zirconium, Separation of . (von Kiioire) 624 

Iron Carbonylferrooyauides ill Spent Oxide. (Stoeoker) 488 

Oxido ; Formation of Magnetic . (Donau) 341 

Oxide ; Kilns for Manufacture of . (P) Hemingway . 1153 

Oxide; Production of Black Magnetic . (P) Parker. 008 

Salfei; Preparation of — . (P) Vidal 755 

Pyrites, Ao., Opening for in Russia 1121 

Pyrites; Preparation of for Desulphurisation. (P) 

Wedge 645,030 

Pyrites. See alao under Pyrites. 

Sulphate; Utilising Gases irom Calcination of . (p) 
Campbell t 18 
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Iron-Sand: Convemon of into Briquettes. (P) Rouse 

and Cohn 547 yyj 

Hardening Lumps of for Ti-ansport and R/edUction 

(P) Rouse and Cohn 

U.S. Customs Decision pn . (T.R.) * 1^52 

Ironstone; Disaggregation of Chroun* — . (P) Chem, Fabr 

Griesbeim-Elektron 

Ironwork; Material fo^Protecting . (p) Emery 121 

Irvingia Butter. (Lcmari<5) 

Lsoionone; Homologues of , and Produotion of same. (P) 

Haarinanii and Reimer. From Schmidt 

Isorhodeose. See under Rliodeose. 

Italy ; Alcohol Trade of . (T.R.) .,7,, 

Chemical Industry of — . (T.R.) *505 Tish 

Chemical Manures in . (T.R.) V. ’ <M*2 

Consumption ot Chemical Manures in . ( T.R.) ar.? 

Denatured Alcohol in . (T.R.) 42 

Export of Tartar Materials from . (T. R ).!!.!]!.*!.’! 1 278 

Production of Olive Oil in — ...'"** 1 1->4 

Quinine Production of . ('J'.R ) '!!!!!!!!* looo 

School for tl|« Sugar, Staicli, and Alcohol I ndusiries lii* 771 

Sugar Production of . (T.R) 

Tartar! o Materia 1 s E xported from . ( T R. )...’.* 1 1 7n 

W ine Production of 111 1903, (T. R. ) 3 1.5 

Ivory, Colouring and Hardening . (P) Lake. From 

(.’hi'm. 'I'ech. F.abr. Brand and Co 

Imitation; Prepanition of . (P) Sec. A no’nVLa Corim- 

Idhe rjjjj 

“Ixoplicm*”- a Sub.stituti' for Caoutchouc. (P) Favolle 552 


PAd» 

Kilns— con^. 

Continuous for Use in Drying Ceramic Articles. (P) 

Hoc. Perrusson flls et Desfuniainos 1217 

Drying . (P) Thompson. From ilanmhan .537 

for Drying Grain ; Apparatus for Indicating the Tempera- 
ture of . (P) xMurphy 1211 

Earthenware, Ac. : 

(P) Chambers and others 19 

(P) Pidler SOB 

Gas — , for Pottery. (P) Cebnlla BSO 

Malt-—. (P) Brackonbiiry 1039 

for Malt. Ac. (P; Beaveri 499 

„ Manufacture of 1 roll Oxide. 0^) Hemingway 1153 

.. Pottery and Bricks. (P) Owen 25,3 

Utilising ihe Waste Heat of . (P) Kir^iland and 

Cooke 490 

Vertical . (P) Gostling 887 

Seo also Ovens and Furnaces. 

Kjcldalil Nitrogen Detorminai ions ; InHuenee of A I caliiiity of 

Glass on the Accuracy of — (Barelt and ScbOnwald) 912 

Kolar Goldfield of India. (T.R.) 141 

Kollergang and Pulping Machines eompiircd 879 

Korea; Mines m . (T.R.) 1051 


Jalap. Analysis of , (Moore) 

Jiimaica, Exports of 111 19(12-3. !T.R.) . 

Trade m Ciissiiv.i Starch. ('IMl ) 

112 

. . . . . .5BB 

J n pan , Camphor Exporl^s of . (T.R.), .. 

. ... 393 

Camphor Mmiopolv in . (T R, ) . 

1247 

Drugs and Clnmiicals Inifiortod liv Y lUoliama 

Jiisnune Flowers, Essential Oil ol . See under 

Essential. 

.... 1244 
.. .. 1119 
Oils, 

Java . Cinehona Exports from (T.R.) 

Magnetic Iron Sand 111 . (Q’.R.) 

393 

41 

Quinine Exports of during 1903, ( T.R.) 

Trade of m 1903. (T.R ) 

345 

B30 


dmees. Fruit; Preservation of . (]>) Saiilmann and 

Eichelbaura 900 

.1 .iniper Oil. Essential. See under Oils, Essenf lal. 

Jute , Bleaching of (P) , Turd in IS4 


K 


Kaolin ; .iniounf of Water in 

ScparatKm of — — from Rocks, liy Levigation. *( P) Friigier 372 
AVe afA-o Cliina-Cliiy. 

Kauri Resin (supposed) from Queensland 70.1 

Keto-Hexoses ; Reaction for . (Fenton) 1001 

Kot()ne.s Aromatic ; Hydrogenation ol by Reduced Nickel 

(Darzens) *. l'M3 

Condensation of Cotarnineand tJ vdr.isi me witlV-^ ( Lil-l 

berrnann and Kropf) J ^ 002 

Cyclic (lonoiie) ; Maimfaoturo of . (P) Cliiiii' *Nacf 

and Co. hroni Cliuit and Bacliofcn) ’838 

Kier; Vomiting . (P) Jefferson . ’”*i20‘> 

Kiln. (P) Wmr 

^^^cSotf i^rpignanr'and 

Cement ; Thermal E Ifie lency of a Rotary . ( Richards) 1 88 ' 

Construction of . (P) Hampton. ^ S 

Continu^ Muffle . (P) xNickersoii (j-J 

jP) Kirby and others. From Meyer 708 

• T\ • i^orton ^23 

for Drying and Baking Ceramic Ware, Ac. (P; Dinz..’*’.’ 71.5 ' 

Drying and Calcining . (P) Pickett . 

Ejectric . (p) uickmson hm 

for Lime or Cement. ( P) Speed *. * * ” 1 091 

MM Haldemann 937 

roctery . (p) Bacon .. 490 I 

prior Combined. (P) Matrham .... 483 I 
„ , /for Manufacture of (lement. (P) Edison ... 1217 

Kilns, Brick 1 

(P) Crew i 

P) Pratt , fJJ 

fp) 8«uer.. ! 


Laboratory, (Toieriiment ; Report of Principal Cliomist, 1903-4. 

885 

Lae Derivaf ivcs , Preparation of , (P) Bucklin 1164 

Ixiietase; Oecurienec of m Plants. (Brachin) 1004 

Luetic Acid Bacteria , Effect of Certain on Ferinimiiuion 

of Mashes. (Henuoberg) ,335} 

and Titanic Acid , Compounds of -. (P) Divhcr ..*!!. * 079 

Juietosc in Milks, Ac., Estimation of . (Richardson iinJ 

JulTc) <J99 

Lake, Red from Azo Dyestuff. (P) Herzberg atid Sic- 

hert. Assignors to Actien Gos. fur Amlin Fabr 989 

L:ikcs from Azo DycstulTs , Manufacture of , (P) Johnson. 

From Badi.selie Atiilin und Soda Fabr 870 

voiy Fast to Water. Pruducluii of — (J*) B.idische 

Amlin und Soda Fabr 9,39 

Preparation of Irom Azo Dyestulfs. ( P) Bayer et'Ci'e, 9()8, 

from Sulphide Dyesl. ills , Manufaefureof . (P) Action 

Ges. Inr A'lilinf ibr 87.3 

See also under 

Liumnnria. Products of Hydrolysis of (Mutlicr and 

Tolleiis) 275 

Lamp, Arc, wit li Osmium Electrodes. (P) Comp, (iomi- 

rale d’Electrieitc 649 

for ( olour Matching , 'I'hc “ DaliLe ” . (Gardner and 

mifton) {J9g 

M.igm *1110 Arc . (Stommelz) 0^9 

.Mercury Vapom . (P) Boileii.steni 246 

Mercury Vapour, Electric — . (Pawock) 639 

Oils, See under 0\\s, Hydrocarbon. 

Peiitaiio; Investigations on the . (Paterson) 895 

Lami>s, Arc, Carbons for . (P) von Hardtlimiitli 30,5 

Arc, Minoralised Carbons for . (Alercier) 1022 

/vre; Mineralised Electrodes for . (P) Blondol '..!!!] 816 

Electric Glow , Incandescence Bodies for . (P) Abel. 

From Bieinons and Halsko * 108I 

Electrodes for Arc . (P) Lilienleld 930 

Incaudesoeiit Alcohol . (Tyrer) 638 

Incaiid.seent; Sealing Wires into . (P) Carolaii. 'From 

General Elec til c Oo gig 

Osmium Electric ; Efllciency and Colour of ! (BaVly) 246 

Lai d, Cocoanut Oil in , Detection of . ( Morrscliook) 625 

Crystals obiamed in the Boltleld Test for -. (Kreis and 

Hamer) 756 

from Hogs fed on Cottons ed Meal ; Reaction of with 

Halplien’s Reagent. (Fulmer) 832 

Leaf ; High Iodine Absorption of — . ( Richardson) . . ! ! m 
Latex of Castilloa Elastica. (de Jong and Troirip .lo Haas) . . . 1036 

of Castillo i Elastica; Cause of Coagulation of . (de 

Jong and Tromp de Haas) 999 

of Oautilloa Elastica, and its Coagulation. (Weber) 1164 

of Castilloa Elastica ; Examination Oi . (deJong) .. 1228 

Rubber ; Treiitmerit of , and Apparatus therefor. (P) 

elms' laeus 

Lutexos; Examination of some Sicilian . (Harries) 1154 

Laurel ; Essential Oil of . See under Oils. Essential. 

Lavender Oil. See under Oils, Essential. 

Lead, Bounties on in Canada. (T.R.) 888 

in Brass, Bronze, Ac. ; Deteriuinicion of . (Encsoti) . 1000 

Canadian Bounty on — . (1\R.) 

Chambers; Effect of Blackening . (Bakoin) [.] ya* 

See also Chamber Prooiiss. 

in Citric and Tartaric Acids; Determination of — , 

(Bennett) gg, 

CotHineroial; Electrolytic Uetermiiixtion of Ifhpurititm m 

. (HolUrdand Bertiaux) 118! 

Oommercial Wet Assay of — . (Guess) 836 
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Leftd—coni. 

in Oommercial Zinc Ores ; Determination of . (War- 
ing) ttl2 

Deponits of in Ontario. (T.E.) 1051 

Dross ; 1J.8. Customs Decision on . (T.Il.) 568 

Electrol.vtio Production of . (Burleigh) Oil 

Extraction of — from its Sulphide. (P) Imbert 376 

Lead‘Zmo Deposit in Germany. (T.R.) 391 

Ores. See under Ores. 

Poisoning in the Potteries. (T.R.) 41 

Production of — , m the United Slates. (T.R.) 10.51 

Radio-active . (Debierne) 884 

Spongy or Porous ; RlanuOictureof and of Electrodes 

therefrom. (P) Menudier 7.54 

Spongy, Production of . (P) Mereadier 8C9 

Load Acetate and Thiosulphate , Crystallised Compound of — . 

(Lemoull) 885 

Oarbonale ; Churactcristics of . (Salvador)) -141 

ilioxide; Eleetro-aeposilion of . (Plollard) 267 

Dithionate; Manufacture of . (P) Betts 960 

Glavies of Low Solubility ; IVeparacion of — . (Thoma- 
son) 470 

Oxide; Volutilisalion of - — from Lead Glazi's. (Thoma- 
son) 460 

Peroxide; Forming on Plates of Aecuinulators. (P) 

Dianiant 876 

Salts; Basic . (Stiuniholm) 252 

Salts; Mannfacturo of . (J*) Giunger. Prom Mills. . 371 

Balts: Solutions of , Sensitive to Light. (Hofmannand 

Wold) 275 

Bulnhate, Impure U.B. Customs Decision on . (T R.) 343 

Sulphate, Solubility of m Hydroeblonc Acid Solution 

of Stannous Clil'onde. (van Ilaalte) 115 

White-. jS'cc ttwde/’ White-Lead. 

Lealhcr. (Class XIV.) . 27. 4 1. 71. 122. 10,5, 260. 314, 878, 

448, 405, 552, 615, 671, 719, 7.5.5, 704, 830. 873. 006, 5143, 001, 
10.36, 1101, 115.5, 1227 

Apparatus for Blencbiiig — . (P) Arnidon 671 

Artillcial: Maniifaeturo of 

(P) Gautier 816 

(P) Grranjon and Bcrchet 1086,1227 

(P Karlo 044 

(P) Ple^bergen 906, 1156 

Bleaching of . (Kohnslein) 794 

Cleaning and Colouring . ( 1’) Kjeldseii 1104 

Colouring . (Class VI.) 17. 59, 115, 185, 821,360, 

410. 488, 544,864, 1146,1213 

Cork ; Manufacture of — . (P) Coiiher 615 

Depositing Metals on — . (]*) Soe. F. Puuli and Co .50 

Dyeing with Sulphur Colours : 

(P) Manuf. Ljonnaisede MatiOres Cclorantes 821 

(P) Ransford. From Cassella and Co 321 

Formation of M'hile patches on TJ pi>er — . (Eitner) .... 704 

Glac6 ; Manufaeture of . (P) Trcnekmanii 880 

Grain . and Production of same. (P) Page. From 

The Universal L« ather Co 27 

Influence of Self-contained Moisture on Strength of . 

(Rudeloff) ^ 992 

Kangaroo; Manufacture of . (KolinstrCin) 671 

Manufacture of : 

(P) Macmillan 1165 

(P) Zaehanas 448 

Metallisation of . (P) Forster 184 

Bubsiitute for . (F) Menesdorffer 106 

Sulphuric Acid in ; Determination of . (Lamb and 

Lamb) 134 

Tanned with Mangrove Barks from Pemba and Zanzibar. 

(Bull) 992 

Titanium Solutions for Manufacture of . (P) Dreher 71 

Treating Partially Prenared . (1‘) South worth 1104 

or Waste; De-tanning . (P) Weiss 260 

Waste; De-tanning for Munufacture of Gelatin and 

Glue. (P) Weiss 75.5 

Waterproof Dressing for . (P) Aagaurd 830 

Waterproofing of . 

(P) Magnus 1£27 

(P) Serkowski 650 

Lecithin; Incorporation of Actitc toiistiluents of , with 

Beverages, (F) Fonriuev 5/08 

Presence of • — m M'lne. (Kosenstiehl) 767 

Ledum Palustrc; The Slcnropteiie of Essential Gil of . 

(Lomedse) 1042 

Lehmkuhl Process for Purification of Sugar Juice. (JaiiAk) , . 873 

Lemon-Grass Oil, Essential. See vndcr Oils, Essenlial. 

Lemon Oil. See under Oils, Essenlial. 

Lontisk Leaves in Tunis. (T.R.) 1008 

Leucine; Furifleation of (Brown) 275 

Leucitic Product for Manufacturing Conitroundsof Aluminium, 

Potasiiiuni, Ac. (P) O’Brien. From Cerihelli 18 

Leuco-indophenols. See under Dyestuffs. 

Levulose; Analysis of a Mixture of with Cane-Sugar and 

Dextrose. (Remy) 504 

Lids of Vessels ; Safety Screw Fastening for — . (Landshoff 

and Meyer) 652 

Liebermann’s Thiopfaene'Beaction. (Schwalbe) 273 


FAGU 

Ligfht. (Class II.) 14, 40, 64. 79, 111, 141. 181, 246, 278, 

8X6, 864, 43S, 488, 688, 601, 662. 709. 744, 779. 816, 859, 896, 929, 
976, 1021, 1081, 1140, 1208 

Action of on Dinitrobenzylideneaniline. (Sachs and 

Sichel) 188 

Chemical Action of : 

(Ciarnioian and Silber) 188, 341 

(Sachs and Hilport) 1008 

Lighting Purposes ; Bodie.s rendered Suitable for by Heat 

or Electricity. (P) Ladd 1204 

Ste also Illuminating, 

Lignite-Tar Distilleries; Use of Waste Liquors from . 

(Strube) 1228 

Lime Acetate ; Analysis of Commercial (Grosvenor, juii.) 

5.30, 742 

Acetic Acid in Acetate of . (Stillwell) 306 

Action of Carbon on at Melting Point of Platinum. 

(MoiNsan) 186 

Apparatus for Hydrating . (P) Reaney, juu 1088 

Apparatus for Slaking . (P) White 1147 

Carbonates; Treatment and Utilisation of Arlilicial . 

(P) Monin* 725 

in Cement ; Rapid Dcterrainati jn of . (EnrighI ) — 912 

aaid Combustihlo Gas; Combined Manufacture (j1 . 

(P) Chalk Power (4as Syndicate 436 

in Commercial Zinc Ores; Delermimitioii of — . 

(Waring) 912 

Determination of in Presence of Pbcsplioric Acid. 

(Jarvmeii) lilt 

Free, in Portland Cement , Determination of —7-. ( Reiser 

and Forder).. 272 

and Fuel Gas; Manufaetnre of , and App.-iratiis lliere- 

for. (P) IVarsoii .539 

Hvdraulie . (Seger and Cramer I 1118 

liillueriee of on Action of JTiospliiitie Manuns. 

(Nagaoka) 993 

and Magnesia in Soils; Inlhierioe of Relative Quantities 

of on Growth of Plants. (Loevv) 27 

Normal . (Seger and Cramer) 661 

and Portland Cement; Picjmiatioii of . (P) AViii- 

stanley) 750 

Production of Povi'dereil Hydrated . (P) Roaney, jun, 1089 

Sandstone; Manufacture ut . (Sebon) 6>3 

Slaked ; Preparation of . (P) Peely 489 

Sulphate Waste; Utilisation of . (?) Oliver and 

Bevan 61 

Sulphate.s; Treatment and 1 tilisatioii of Artilleiul — . 

(P) Monin 725 

Utilisation of ‘'Gas .” (P) Lowden 25:i 

Vienna; TLS. Customs Decision on . (T.R.) 1050 

Wa.sto of Alkali Works, &c. ; Utilisation of . (P) 

Oliver and Bevan 61 

See also Quicklime. 

Limes ; Improvement of . (P) Denaoyer 715 

Limo-Sand Bricks. See under Bricks. 

lamestone; Effect of Addition of in the Cupola. (Wust). 117 

Lime-Water ; Production of . (P) Reisert 74 

Limes; Essential Oil of . See under Oils, Essential. 

Linerusta; Manufacture of trom Wood Oil. (P) Kron- 

stein 26 

Linoleum; Examination of . (Inglo) 1197 

Manufacturo of 

<P) Bremer Linoleum -W'erke. Delmenhorst Co 69 

(P) Seeser 996 

Manufacture of Irom Wood Oi). (P) Kronstein 26 

Substitute for 

(P) Clausen 122 

(P) Chiu.sen and Heilmann 1103 

(P) Melville and others 829 

Linseed Oil. See under Oils, Fatty. 

Lintner’s Soluble Starch and the Estimation of “Diastatic 

Power.” ( Ford) 414 

Liquid at a D<‘8ircd Temperature ; Means for Obtaining . 

(P) Troves 1020 

Liquids, Alcoholic; Purification of . (P) VerbiOse and 

Darras 389 

Apparatus for Abratiiig . (P) Hampson 779 

Apparatus for Circulating in Tanks. (P) Dunton. . . . 649 

Apparatus for Diffusing . (P) Scliwarzhaunt 14 

Apparatus for Emulsifying and Mixing . (P) Bonnet 1080 

Apparatus for Heating : 

fP) Andrieu 1020 

(P) Tauer 1020 

Apparatus for Heating or Cooling — . (P) Braselmann 

and LUnnernann 688 

Apparatus for Heating Electrically. (P) Waterman 941 

Apparatus for Purification of by Electrolysis. (P) 

Hardy 67 

Apparatus for Purifying . (P) Sagasser 894 

Apparatus for Separating Solids from . (P) Houghton 

and others 1201 

Apparatus for Testing Contaminated . (P) Scott- 

Moncrieff 837 

Apparatus for Treatment of with Oases. (P) Sohnel- 

ler and Koeleinan ,382 

Biological Purifleation of 1 (?) Peters 888 

Bottling of — - under Pressure. (P) Masch. Fabr. vonn. 

Enzinger 600 

Charged with Organic Matters ; Determination of Traces 
of Nitrates in , (Pagnoul) 136 
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PAQl 

JLlquitU— co»^. 

ClPC«ilotitt;?or Appl.iinT — -umlei'PresHure. (P) Dirnona M 

(Combustible ; Gasification or . (P) Claudnl 43t 

CoiideusinKftJi'l C )olinKof . (P) ilrowiic and, Chandler 8-^8 

containing Glycerin ; 1 re itmenl of . ( P) lu;jr, 

Desiccation of . (P) Neel ki 4 

8)ifltiliationof . (P| OarriKuos H5j 

3)istillation of Immiscible . (Charubf«t and llocbe- 

rolles) 0)28 

Jllectrieal Apparatus for Purifying . (P) Javia. From 

Kartzmatk 257 

JJlectncal Sterilisation or (P) Djrn 878 

Jivapomtion of : 

(Pj Just 9*7 

( P) Sowell 43* 

(P) Trump 638 

Evolving Ignitiblo Gases; Forcing and Drawing clT . 

(P) Martini and Uuncko I* 

Foriiientation of . (P) Johnson and Haro 4'Ji) 

Fermented ; Origin of the Amyl Alcohol in — (Ray man 

and Kries) 12* 

Fermenting: Importance of Deternniiing the Degree of 

InfecLioii in . (Lindner) 76(5 

Fermentinvf ; Influence of Metals on . (Nathan) 878 

Filtering of . (P) Stade 779 

Fillormg and Apparatus therefor. (Johnson and 

S. H. Johnson and Co,, Ltd,) 757 

and Gu>es ; Apparatus for Mixing . (P) Wood-Snntli 537 

Heating of . (1*) Waldbanr 1202 

Highly Volaiile : Apparatus for Measuring . (P) 

Dmnson 1202 

Level Indicator for . (P) Societe L’Air Luimde 435 

Follnted : Treatment of . (f) Hunter .500 

Punlleatioii of . ( P) Travis and Ault «7rt 

lie h-Htnig ol . (P) Tauer 1020 

Separation of DilTerent Irom eaeli other and (rom 

other Bodies. (P) Abel. From Siemens and llaKke. 7'i * 

■Siphoning ny Means of Oomprefsod Air. (P) iiantko 1203 

Solidided; Manufacture of • (P) Jlu^uiaud 43 5 

Sterilisation of : 

(P) Oatnbicr and others .500 

(P) No,sliuld and Crer ir .382 

(P) de Jong and \an dor lloido 2)1 

Treatuienl of with Ozonised Air, Ac. (P) Bloxam. 

From 1)11 Ian 8,33 

Volatile; Apparatus for Measuring . (P) Rousseau.. 1203 

Volatile, Dislillatiou uf and Apparatus th'jrefor. (P) 

Voiry and others 434 

Liquor, Waste Pickle . Treatment of . (P) Ilennngwuy.. Cj 

Liquors, Alcoholic ; I’lirilleation of Raw , (P) Highton.. .32 

Alcoholic; Rictillcalion of , (P) Baiidr.v 12.31 

Apparatus for Pnnfication of Waste . (Riouscli) 11.58 

Clarify lug . (P) il nvitt J2.'J 

K\aiioratnm of . (P) Ijske 97(5 

Use of lUiasted Wood for Improving and Ageing . 

(P) RouuiOgnere 908 

from Varmus Tanning Materials; Composition of . 

(P.ies.shir) 552 

Liquori JO Root ; Obtaining Juice from . (P) Evers .383 

Litharge, Manufacture of . (Liebig) 10.S7 

Rile of 111 Vulcanisation of india-rubber. (Schulze). 719 

Lithum ; Detection of . (Benedict) UOl 

Miuerals ui tlio United States in 1003. (T.R.) 910 

Lithographic Stones; Metallic Substitutes for . (P) 

Bower and Gauiitlett 325 

Lithopono; Mamifaoturo of : 

(P) Fi'clier 200 

(P) Gilman 20,070 

Manufucturo of by Electro l^'si.s. (P) Candau 90* 

Resistant to Light, Ac. (P) Chom. Fabr. MarienhUtte . . . 121 

Litmus DyostulTs. See under Dyestuffs. 

Logwood Black ; U.S. Customs Decision on . (T.R.) 732 

Lubricant; Manufacture of a . (P) Smith 121 

Mustard Oil as a . (Rohrbaeh) 7iy 

for Oiling Guns; Alkaline . (P) V> ild, Absignor to 

Wiuchc.ster Repeating Arms Co 031 

Lubricants ; Manufaefuro of — ; 

(P) Girard and Tabourin 484 

(P) Thompson. From Ges. z. Verworthung dor 

Uoleg'schoti 79" 

Solid and Fluid Mineral . (P) Tabourin and others. . 817 

Lubricating Substances for Use in Manufacture of Bricks, Ac. 

(P) Sand with and Raynor 982 

Lumber, Fireproofed ; U.S, Customs Decision on 1122 

Luminesoope for Comparing Sub-tanoes under the Influence 

of Radium Rays. (Standford Webster) 1185 

Lupeol from Bark of the Roucheria Orifflthiuna, I lanch. 

(Sack and Tollotis) 1253 

Lupinidine ; Preparation of . ( WillstAtter and Man ) . . . . 720 

Lustre ; Conferring on Materials of all Kinds. (P) Hail , 1213 

LuteoUn. See under Dyestuffs. 

Lyons. See France. 
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Miohinerv. (Cla-wl.) 13.3 >. .51, 79, 109. 131, iSP. 

211,245, 270,515.3^2. :3;t,4;D. <4*2. 517, (t'M ilSi. 708, 743. 77**, 
Sit, 85S. 891. 928, 97.5, lO'U, 1078, 1139, 1201 

Madagascar; Alimantary Pitli from a P.tlni of . 

(Galierand) 019 

Trade of ini 90.i. (T.R.) 8 4,3 

Madras. N.'c under India. 

Magnesia Cement Composition ; 

(P) Bidtol 40L 

( P) Mieick 823 

and Lime in Soils ; I nil nonce of Relative Quantities of — — 

on Growth of Plants. (L iew) 27 

Magnesite Pradnetion of the U.S. A 1121 

Magnesium ; Detornnuationof Colorimetrically. (Schreiner 

and Ferns) t Oil 

Magnesiiiu Amalgam as a Reducing Agent. (Evans anJ 

Fetsch) 1041 

Carbides ; Manufacture of . (P) AuxiOs and Segoflln . 54n 

Hydroxide; Action of Carbon Dioxide on. (Monhaupt).. 935 

Peroxide; Preparation of , (RulTand Geiaoi) 108s 

Peroxide; Production of by Kleetrohysis, (P) Hiuz . 641* 

Pyrophosphate ; Calculation of Phosphoric Oxide in . 

(Kampfer) 132 

Magneti.; Iron Sand in Java. (T.R.) 41 

Aiatenais; Produotion of . (P) Hadfleld 004,8(19 

Makinibcira Fibres from Brazil Il4 

Mal.iv States; Exports of the Federated in 1903. (T.R.) . 84*3 

Tin Exports or the Fedenited . (T.R.) 917 

Malt ; Action of Formaldeliydo on tlio Diastalie Power of . 

(Sonilo and von LaszlnfTy) 1167 

Analysis; Fermentation Fxpennionts as an .\id to . 

(ScIiilTerer) 907 

Analysis of : 

(Uunicke) 1109 

(Lmg) 884 

Apparatus for Germinating . (P) I’iiscUke and 

Bosehoruer 660 

AppamtUH for Making, Ae. (?) Sulzan 018 

Cell Wall m the Endosperm of Finished — . (inng) .... 1168 

Conversion of Insoluble Protein 111 . (Nilsoii) 655 

Digestion of Protein in through Moist Storage. 

(Schdnfeld) 654 

Distribution of the Diastaiic Enzyme in Green . (von 

Teiohek) 673 

Extract; Nutritive . (P) Moberts 1107 

Extract ; Sugars of Caneeni rated . ( Lmg and Rendle) 874 

Extraction of the Nitrogenous Matters of . (Pierre) , . 331 

Furnaces, Ac., for Drviiig — . (P) Beavon 499 

Kilti for . (P) Glafke 1231 

Moisture in; Determination of . (Soliulze and Marien- 

hagen) 880 

Nitrogen Content of . (Prior) 673 

Nitrogenous Substanees Soluble in Water in 340 

Pe.centage of Moisture in . (Vogel) 381 

Poli-shing of . { Fries) 197 

Possibility of becoming Contaminated with Arsenic. 

( Baker and Dick ) 174 

Preparation of Pale, High-dried . (SOdina) 796 

Prior’s Method of Determining Degree of Friability of 

Cured . (Bode) 874 

Proteolytic Capacity of; Determination of tho . 

(ScUidrowitz) 408 

Reaijy-forraed Sugars of . ( Ling and Rendle) 617 

Relation between Moisture, Grist, and Yiuld in , 

( Regensburger) l<»38 

Relations between Percentage of Extract and Protein in 

. (.Her/.) 109 

Relations IhjI ween Protein Content and Yield of Extiact 

of . (Hanow and Nenmunn) 3l 

Roasting lor Colouring Stout and Ales. (P) Valen- 
tine 120 

with Short Aerospire, and the Beer from same. (Holz- 

liAuser) 795 

with Hhort-grown Acrospiro. (Prior) 994 

Solublo and Congulable Nitrogenous Matters of . 

(Dinklage) 497 

Bpeciflcations of Contracts for Purchase of . 

(Wmdiseh) 2«1 

Starch-Hydrolysing Enzymes in Green — . ( Pcllak) . . . . 67.3 

Starch in; Rapid Determination of . (Brown and 

Millar) 187 

Steely in Modern Brewing, and tho Fi.ter-Press. 

(Davis) 879 

Tannin Constituents of — . (Reichard) 49» 

Treatment of Grain for the Production of — •. (Sleemah) 877 

Maltase ; Action of . (Philoche) 449 

Constancy of Action of , Ac. (Philoche) 767 

Law of the Action of . (Torroine) 4# 

Malting ; Apparatus for . ( P) Mey 431 

Carbon Dioxide in . (Bleisch ) 4 197 

and Drying Drums . (P) McKenna. From HLolat 

and Fleischer 877 

Drum. (P) Sclireier #7 

TratiBformation of the Albuminoids during (Vrei») . 7S8 
Uiw of Formaldehyde in . ('J’omanii) 564 
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Maltose; Hydrolysis of — by Dilute Acids. (Xoyes and 

others) .'frn 

Influence of ConccntnU ion of , (Terroiue) 449 

Pix>duction of . (P) Duryea 7a 

Muinraiiese ; Dctcrniinatitin of Elcctrolyticnliy. (Kbsler) ^^J9 

Detcnnination of —— by tho Persulphate Method. 

(Liidert) 45C 

m DrinUiini: Water; Dcterniiuiuiou of . (Daunjert 

and Holdelleiss) 88.'i 

Influence of ^llinniiuohj Siihstanees on Oxidation caused 

by . (Trilhit) 1 . 3 S 

Precipitation of froiri W<‘ll Waters. (Neufold) 

iti presence of Iron ; Dctenriinntion of . (tie Kuninck) 502 

in presence of Iron; Vohunetrie Determuiatioii of . 

(de Koninck) 4.‘»C 

Stfijj. *SV ?/ndc)* Steel. 

1/.8. Customs Decision ''n Metallin . (T.R.) .'Wl 

Mjnflrtinesfi Bomte ; II. S. ( iistoms Dc.iision on . (T.B.) . . 7a.'I 

Oi'o n.s a Desulplmnsing Affcnt in Smelting Ca.st-lron. 

I Wedoineyer) 1218 

Ore Industry of Russia. (T.R.) ■ 814 

IVroxide ; Tif nition of . (Uebourdoaux) 135 

Solution; Self-pin illcation of — - from Contained lixm. 

(Kussiieri.. 8tiC 

Sulphate of a Higher Ovidc nf, Dlwtrolytic MuMiifacture 

of , (!') Jolnn^oii. From the HadhscheAnilm uiid 

SodaFabnk 710 

Manganic Salts ; Preparing Stable Solutions of . (P) Gro.s lOFl 

Manganous Salts ; hVriiK'ntativo Action of in Presence of 

Colloids. (TrillHt) 209 

“’Mangifem Tndica” L. (Mango Tn'e) ; The Gnm of . 

(Lomuliiiul) 721 

Margrove Bark as a Tiinniiiur Malenal. ( P.ies-.ler) 1 

Barks from Pemba and Z:in/ii»iu'. (Uiill) l>02 

Mannammc; New base Derived from Mai inos •. (Roux) I>t2 

3Iannitol : Prodnction of by ilie Disease Organisms of 

Wine. (Maxerund Pernoi) 200 

M.mLh's : Incandescence : 

(P) Dickson 053 

( I') I'lvercd and Co. From M eibleii Slii 

(P) Fanoillon 217 

( F) Haan and others 4H4 

(P) Grundy 4H4 

(P) .folinsoiiaud McKean 1204 

(P) Muisch 217,484 

(P) Plaissetty 897 

Ti-'ane for Incandescent Gas . (P) Loewouthal 97S 

Unbreakable Incando, sconce G«h . (P) Syssoyeff ?4i5 

Manures. (Class XV.) 27. 42. 71 12 b lon. Cdl. .32'i. 379, 4 18. 49.5, .5.53. 

61.5, 672. 720, 750, 831. 873. 900. 9f».3, 1030, 1104, 1^27 

Manure; Aitivnonium Magnesium Sulphate as a . (P) 

I'hierry 720 

Ammonium Salt from Furze for Use as . (P) llorie- 

loup 500 

Appnnitus for Production of troin Wasti*. (P) vim 

Krottnaurer 418 

Iiiaecticide adopted for T^se us a . (P) Jenknerand 

Pleyl 1109 

Manufacture of . 

(P) Haiiinjeischlag 831 

(P) Mvers 1228 

Recovery of Snot for Use as . (P) Uannche 27 

Sodium Bisulphalo as a — . (P) Ai.gibaud 72» 

Manures, Artiflcfat; Manufacture of . (P) M.itliesius. . . . 907 

,\rtitlcial : Utilising Yeast m Mnniifactuiv of — r, (P) 

Wardle. 379 

Chemical in the Canary J .slamls. (T.R. » <)h2 

Chemical j Consumption of m Italy. (T.R.) 9.'»7 

Chemical in Italy. (T.R.) 692 

ISlcctncal Manufacture of from Apatite. (P) 

Palmaer 12 1 

Humous; Manufacture of — . (?) Boiifiin 1017 

Influouce of Lime on Elllcieney of Pliosphuric Acid uf . 

(Schulze) ■ 720 

Phosphatic ; Influence of Lime on Action of . ( Aaguoka) 993 

Stu alito Guano ami Fertilisers. 

Manurial Experiments m Flax Cultiv.ation 114 

Marble; Artiftcial : 

(P) Feldhnuicr .and Oelgcisser 7.51 

(P) Tbriio 1029 

Colouring . (P) Boyeux und Morn llrt 

Colouring Natural . (P) Chem. Fubr. Brand and Co, 901 
Imitation; Manufacture of — : 

(P) Devillers 8*24 

(P) Httlsberg 1218 

(P) Dumaa 1029 

Rendering Anti.septic, &c. (P) Cliem. Tech. Fabr. 

Brand imd Co OOl 

Marcs ; Prooesfi and Apparatus for Treating . (P) Egrot, 

6rang() et Oie 1231 

Recovery of Alcohol from — . ( P) Ciapetti 12.31 

Margarine ; Browning and Frothing of on Heating. 

■ . VKV 


Chaniet eristic Values of (Russell and Kirkhmn) . , , . 80i 

Micro-Organisms in (ZofTnmnu)...., 264 

Msrgulca’ Platinic Sulphate ; Analysis of . (Sl.qchlik) 1003 

“Moriotype" Ph(rtorfraplJio Process ; Theory of the — , 

* (^nly) 129 




Mashing; Heats of . (Harman) 617 

Process; Experience with the *'Sr»riug ” (A.L.) .555 

“ Spring '* Process of . (Lehmann) 262 

Masonry: Composition for Pi*otectiiig . (P) G.4rtnerand 

Kremeu 254 

Massecuito ; Apparatus fur Filtering . (P) Roy 1037 

Massocnitcs; Apparatus for Crystallising , &o. (P) Roy.. 944- 

Boiling with Circulation. (P) Roy 6H4 

Rapid Crystallisation of . (P) Lamiiert 497 


Matchc.s. (Clas.s XXIT.) .36, 76. 130. 20.5. 269. ,3.37. 384. 455, 50.3. 

6fJ0, 622, 080, 727, 760,799, 836,882, 911,950,999, 1044, 1112, 

1181, 1238 


Composition for Making ; 

(P) Grunin 4,55 

( P) W'ciKicl 385- 

Maiiuhicture of , 

( P) Ceriaa 561 

( P) Christensen 4.5:> 

Phosnhorus-free Paste for . (P) Riedel 911 

Readilv liiflammahle . (P) Chem. Fnbr. Gnesheim- 

Elektron 3« 

Miitico Leaves ; EssoOitial 0x1 of . See umicr Oils, Essential. 

Matto; Conver.'don of — . (P) Bagg.aley 23,2.3 

Convcrtiing or Bessemorising . (P) Garretsoii 4A4 

Mattes of Copper, Nickd, &c. • Treatment of . (P) Comp. 

du Rfiiicteur Metnllurguiue <UV 

Extraction of . (P) < binder iiud ijamrhton <17 

'Ticatmentof . (P) Potter '. 375 

Meal , A ppn rains for Treating with Giisoous Agent. (?) 

I .eethain 832^ 

Pleasuring Apparatus for Granular or Powdered Miitennls. 

(P) Pope 815 

x\pparatns for Volatile Liquids. (P) Rousseau 1203 

Pleat Extract; Preparation of a . (P) Brjiira 619 

Extract. Yciisl Extract in ; Detection of — (Wintgen). Ilia 
Preparations: Munutuctu re of . (P)Bnig;i 721 

PIcehanieal Energy, Converting Encrgyof Fuel into . (P) 

Join* S2H- 


PTcdicinal Products . Plodern Synthetic — . (Cobleiitz) .... 93 

Pludium tor Oil Colours which do not contain Lead. (P) 

Kol linger nSP 

for Oil P.aint.s. (T) Kollmger 328 

Ptectmg; Proceedings ol Anmi.a.’ Genenl 9(»L 191.5, 10(50, 

Plelon seed Oil. See uudi i' Oils, Essertinl. 

Pleiilha Citra*a; E.ssentiiil Oil of . Sir under Oih, EsscMtnil. 

Miji'tliol : Dehydration of Ity Orgiin c Ai ids. (Zcdiliow) . ,591 

Prodncl.s of Reaction of Foriinttiebyue mi . (Wede- 
kind .and Greiiiii'r) C78 


Mcreerisiiig Apnaratus • 

(P) Crompton and nom cks 

(P) De Naeycr 18.5, 1(I2(>. 

(?) 441V 

(P) Palmer 820,982 

(P) .8mith and Drum 431V 

(Pj 'rhouipsnn. Fiom Vfysen’ 898- 

Studie.son . (Beltzor) 9Sl 

Mercuric Clilondo in Corrosive Sublimate Past dies; Volumi?- 

tric Deterniniation ol — . (Curradi) 0L3 

Chloride ; Delicate Reaction for . (Ploulen) (523 

( 'blonde ; New Cause for Dissociiitj. -n of — ( W ittenct ) 11.58 
Chloride; Jteiwitiou between — - Alumimnra ami Ben- 
zene. (Gulewitseh) (527 

Iodide; Two Emulsiftaldo Double Compounds of . 

(Luppo-Crainer) 1043 

Mercury : Determination of . (Rirnim) 208 

Dctermiimtion of Small Quantities of . ( Richard.s and 

Singer) ,38{f. 

European Production of . (T.R.) 27? 

Mines of Idria, Austria. (Genter) 

Rapid llelermination of by means of H.ypophosphorous 

Acid. (Howard) Ifjl 

Ru*-sian Production of . (T.R ) 27? 

Separation of from Molybdeinmi and 3'uiigsten,' 

(.laiiuoseh and Bettges) 72 ? 

Stati.stica of for IJKl.S. ( I'.R.) 141 

Vapour; Conductivity of . (Hiuvittf 11? 

Mercury Compounds ; Serisitiveness of to Light. (Ltlppo- 

Crauior) 1643 

SalLs; Basic , (Cox) 75 g 

Mersey aud IrwelJ Joint Committee ; Report of . (Tatton) 878 


Meta-crcsol: Production of . (P) Chem. Fabr. Laden- 

burg 76? 

Metal Articles ; Enamallliig of . (P) Reed 63, 

Compounds ; Conversuon of . ( P) U .S. Sulphide Smelt- 
ing Furnace Co. From MacDonald 6(1* 

Precious ; Apparatus lor Extracting . (P) Arendanil 

Bornstrom. From Rerrigan 1221 

Precious ; Extraction of from Ores. ( P) ireiid and 

Bernstrom. Pixim Borrigan * 1221 

Production of tho U.S. for HKI8. (X.E.) ]f42[ 

Sealing — intfv Glass, &c, (P) Oarolan. From General 

Electric Co 810^ 

Slimes ; Filtering of . (P) Moore 

Substitution. ( Vn ndevelde and Waiteels ) 7j»l 

Vttiiours; Luminous Arcifnn (Weiutraub} 8110. 



wmx OF 


llclalf j Action of Denatured SpiriU on . (HiMnzflmnnn) OW 

Action of Hydrochloric Acid and Oxygen on . (Ma^ 

Actim'J^T— onlnd^^^^^ (Weber) 70 

Action of Ratliuiu on -;-**• * "i* ' V- / * 

ot the Alkali Group ; Electrolytic Production of . (P) 

Asclirntt 

AlUli; Production of . (P) Ashcroft 004. 

VlkalmB-oarth- ; Acetates of , (Colson) 17 

Alkulmc^rth- ; Electrolytic Pixiduction of . (P) 

Electro-Chem. Werke 104 

Alkaline t-orth- : JSlcctroljtic Sepamiion of . («>)elm 

and KettombeU) 13i 

and Amnioniain Salts; Reaction between . iHotlg- 

kniHon and Coote) hSJ) 

Anneahngof . (P) Nortclifle.... 

Annealing , and ApiMimtua iherefor. (P) Alexander 

and Shiels 1150 

Anodic, SolutiOi'H of and their PasMve Stale. (Saekur) lOOS 

Anpamtuw for Electro-Deposition of . (P) Colii.s and 

others 

Apparatus for Kviractionof . (P) Joseph .'.47 

Apparatus lor Recovery of . (P) Jlolev 12‘Jl 

Appnratus for Refining Electrically. tP) general 

Metals Refining Co. Prom Schwartz 6<!8 

Appurntus for Va<‘uonsly Itepositing . (P) JN'i'w Jersey 

Patent Co. Prom Edison 871 

CapdiU' ol Decomposing Water, Klectrolyiu* Scpsintion 

of - from their Solutions. (Sieinenx) OHM 

Carbon m , Deterininalion of — (Ileuipel) 402 

Case-Kiivcknnog of . (P) Luinargese .S2«4 

Cliaiige ot Structure of — m the Nohd Stale. (C.nnptielli ;):57 

Cerium: Prnctionaliou of Cuinpounds of the . (l.n- 

lombe) 

of the CcM’iurn Group. (Muthmnnn and Weiss) 2".'. 

Colloidal of tlie Platinum Grou]). (Paul aiul Am- 

bcrgi'i) 2C'8 

OuiibmalKmMof . (1*) Jacobsen <>10 

and Compound.^ fri'e from ('arHon , Oldainnig (P) 

Lorran. Prom Eicktncitaais Act.-Ges 22 

Cr\stiilliue structure of . (Kalischcr) d74 

Decarbonising of . ( P) Willson Alumiuiimi Co. 

From von Kutfelgen and Seward 1032 

Deeav of (Milton and Larkc) 11*0 

Deposition of from rapidlj 'Sln n d Elcrtroljtc. (Am- 

birg) 1008 

Diminution of Density of - by Strong Press n n . 

(Spring) “71 

Distdlat.ion oi a Mixture of Two . (Moissui and 

(>’Pnnvlle.\ ) 751 

Electrical Sirndtnig ol . (P) CowK-s OOO 

Electro- IJi'poHitioa ot . 

(i^) Ci’oiu’lier 751 

(P) 11. J. ami A, Round 718 

Elcctro-Dcposition of ipiun Alumunuin. (P) Crc.swick 

anil Shaw 004 

Plectrohlic Recovery of Irom Ores. ( Laszc'/.yuaki) . . 122.'i 

]•; led rol> III! Stripping of . (Hurgess) 54'J 

Eiclnim Designs on . (P) Dciev 07.827 

I' volulion ol Sinictuiv in . (Cartaud) 808 

Extraction ol . (P) Weiller 445,1(08 

Extraction of - Electrolvtically . 

(P) Aceuinulatorendan 718 

I bas/czynski) 754 

(P) Mechwart, Coltri et Cie Ifi t 

Plxtraetion of Heavy b.V of Chlorine. (P) See. 

Allgcni. Plektm-Melall IP* 

Extinction of from Ores : 

(P) American PUter-Prc.s.s Extnietum Co ^28 

(P) Greenawalt 7t0 

(P) Long 1221 

Extraction ol —— from their Snlplmlcs. (P) Jmbert 370 

Plux for Uniting . (P) M'lmrrv 260 

Pusmgof in the Electric Funiace. (P) Abel. Prom 

Siemens and Hatske Akt -( «cs 7H2 

Granulating or Pulverising Pu.sed . (P) Pink-Huguc- 

not HI31 

Plard and Soft States in . ( Beilby) 7W8 

llm’deninrr of . (P) Cowper-Coles and Co., Ltd., and 

S. O. Cowpor-Colcs 1220 

Heavy ; Extraction of . (P) Savelsberg, Wannscholl, 

and others 7.5.3 

Influ'Bnce of on Pormenting Liquids. (NnUmn) ..... 870 

Insulating Coating for . ( P) Kei liisy and Soc. Myrtliil 

Rose et Cie 

Manufacture of New Combinations of by lom.wtitm. 

(P) NodoH 327 

Output of Certain — in 1902. (T.R.) 733 

Passivity of : 

(Mueller) <51 

(Muthmann and PrHUuberger) 986 

Posaivily of — — in relation to Time and Temperature. 

(Hollis) 088 

Permanence of Crystallite Forms in (Osmond 

and Cartaud) 868 

Precious ; Apparatus for Extracting — — : 

(P) Cossel... m 

(P) Poppenberg..... 

iP> Turner.." 492 

Pieclou*; IMwtteo! (Bcutau) «5t' 


vxm 

Metnls—conL 

Pi-ecious; Extraction of — from Ores, &o. : 

(F) Cossel * 089 

( P) Currie, Assignor to W. Courtenay 989 

(P) Jory 888 

(P) Webb 825 

Precious; Extraction of from ^Iwues. (P) Grier 23 

Precious; Extraction of by Kh'otrolysis. (P)Oaji30l. 194 

Precious; Rocoiery of from Solntioiia. (P) Bcanlan, 

From Amlerson 819 

Precious ; ILS. Production of — . (T.R.) 1061 

Precipitation ot trom Solutions. (P) Butters 49* 

Production ot Electrolytically. (P) Winsoii Alumi- 
nium Co. From Kiigeigen and Dnnneel 1086 

Purifying and Sepaniting . (P) Simpson 65 

of the Rare Earths: Obtammentof Pure . (P) Elektro* 

den 943 

Recovery of from Solutions. (P) Gutonsohn 1223 

Reduction of . (P) Blacknmre 1225 

Remov.al of Scale from . ( P; Ferranti and Garrard . . 870 

Separation of by Doable Dccompoaition. {Hori*en. 

schmidt) 1214 

Separation of ffoin MatR* or Ore. (P) Donckwordt. . , 68 

Sepumtion of from Sulphide Gres. (P) Potter 1222 

Slightly Fusible; Homogeneous Bodies of . (P) Sie- 
mens and Halskc 494 

Sinelting and Reiincing . ( P) Diesler 792 

111 Slate of Pusicn ; Ti entmg with Sodiimi. (P) Hulin 375 

Steel -HardtMung of in the United States. (T.R.)..... 092 

Tbeory of the Action of — up-m Nitric Acid. (Divers) . . 1182 

Ibutii'igTwo . (P) Wherry 256 

Metallic Articles, Eniuuelling of — . (P) Kenyon and Holieon 607 

t oaimg ; Dopoutaig a Radio-Active . (P) Sthamer 

and Kascli 35 

Compounds, Pnx'uu't ion of — . (P) Parfltt 22 

Compounds, Reduction of - — Electrically, (P) Abef. 

Prom Siemens and Hnlske A.-G 702 

Mnshes; Pusmgof- — •. (P) Hoerder Bnrgwerke 446 

Olqecis: Eioctncal Treiitiuciil of '. (P) Perreur-Lloyd 650 

Oxides or Hydrates; Increasing tlie AcUvity in Electrode 

Musses of in Aceurnuliitors. (P) .lungner 1223 

Suits ; Electrolytic Production of . (P) Campagne... 268 

Ware; Enamelling ot . (P) Central Stampittg Co. 

From Luimn 540 

Meliilloids and Compounds froj from Carbon. (P) Lorrahj. 

Prom Elcktncitiils Aetionges 22 

Melaliuigv. (Class X ) ... .20. 41 , fG. 80, 117, 141, 189, 213. 264, 278, 

324. 343. 372, 443, 491. 616, 608, 0«.3, 716, 761. 788, 
825, iH>l. 002, 937, B86, 1029, 1002. 1148, 1218 

Acid Open-Hearth Manipulation in . (McWilliam aiiid 

Hadfield) 1029 

PyromeUTN lor U^o in ; Report on ~. (Hadfield, Stead, 

and Brough) 623 

Metallurgical Appnratus. (P) Gosner. From Gosmer 444 

Products ; Detmniiiatmn of Minute t^uautitie* of Araeuic 

in . (Cloud) 824 

Metalolylsemicarha/.idp ; Preparation of . (P) Callsen, 

Assignor to Parbenfabr. of Elberfeld Co 05(1 . 

Meter; Steam . (P) Newton. Prom F. Bayer and Co. .. 838' 

Meters; Electrolytic . (P) Carolan. From The General 

Electric Co 493 - 

Mcihinaminouium Dyestuffs. AVe wwRer Dyestuff*. 

ivicthoxyl ; Determination of . (Kropat&chefc) 894 

Methyl Chloride; Apparatus for Measuring——. (P) Rous- 
seau 1*08 

Groups ot Aromatic Hydrocarbons ; Oxidation of . (P) 

Johnson. Badisene Amlin und Soda Fabr. WO ^ 

Methylated Spirits; New Customs ReenJationsreapeeting — 

in Orange River Colony. (T.R.) 8J 

Metliylciie Blue ; Volumetric Determination of — — . (Pelet 

and Garuti) 1047t* 

Hippuric Acid; Manufacture of . (p) Cliem. Fibt. 

\onn. E. Schcriiig. Prom Nicolaier and Eumo^ 7« 

Methyl furfural and its Derivatives; Colour Reaction of . 

vPeuton und Millington) lOOt 

Methylpheny lbydi*a/.inc ; Action of — — on Sugars. (Oftlcr) . . 91)8 
Methj Ipyrocatechin Carbonic Ester ; U.S. Custom* Decia^ 

on . (T.R.) lOtB 

Mexico ; Chemical Industry and Tnuie of . (T.R.) ..... W3 

Marking Ink Manufacturn in 77J 

Trade. cf in 1902. (T.R.) 21« 

Microsol as a Disinfectant m Brewing, (Will) 12(1 

Milk : Agent lor Sterilising or Bleaching — . ify The 

Ozonised Oxygen Co., Ltd 122* 

Apparatus foi* Determining Cream in . (P) RtHet. . , . 

Composition ot **' — iu Hie NoiHi of Englanih Port §1. 

(Collins) S 

Compound : Synthetic (P) Hall 1*7- 

Condensing——. (P) Kenxwfdy IKK) 

Desiccation and Preservatian of — . (ID Hliaitiiaaj8eys,».i^; ; m 

Detection of Watered . ( Leaoh and llffi 

Estimation of Cane-Sugar, Lactone, &c„ in — — . (leMaid- 

sonaod Ja:f6) 

Evaporation of . P47 

Extract; B^nufiicture of — . (F) Binder 7* 

and Lecithin Food Product*; PrepaniHiin 

Nu 0^-^* s^aV»^- at 

Prctem-atlpn of - — (Romird') .. t .«•••# » 
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Milk— 

Prodnft RescTrihUnK linttcr. (P) Cfttnnbfll 452 

Purifying Hiid Piesorvmg . (P) Paseking and Pnm- 

dies $81 

Soluble Alhuiuin from ; Mnnufactuw of . (P) Lewis 7»<7 

S'erilixing — . ( P) do .long luul vim dor Heub* 2(11 

Vacuum Appuratiis for Tionting — . IP) Kktmberg’a 

Aktit'bolag. Pn m EkvnUcrg 1158 

Milk-Powdop; Production of Milk in the Form of : 

(P) Putler 1157 

(P) Hat maker '57 

(P) Maggi DOK 

(P) Ea.vner. Prom Maemecko P2$2 

'Mllk-Sutrar ; Deconipi sition of — by Caustic Lime. (Kiliam 

ardLoelllir) 44l> 

Jlill; Grindinir 

(P) Robinson 454 

(P) Stark i>7(> 

Grinding , for (iraduul and Vunablo Pulvoriaalion. 

(P) Rnkowski. J)2S 

Roller Crushing . (P) Edison Oro Milling Synclicate. 

Prom Edison 110 


i 
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Millboard; Manufacture of Incombustible . (P) Soc. 

Schneider and Hcmole 383 I 

'Mineral containing Radium in Province of (Quebec. (Obalski) 38K j 

Exports of Sfiain. (T.R.) 1118 i 

Oil. See under Oil nnd Oils, 

Output of Califoriiin. (T.R.) lO.^) | 

thitput of Griat liritain in P.I03 1122 ' 

Output of Western Australia. (T.R.) 770 I 

Production of India 112.3 I 

Production of New South Wales. (T.R.) 843 

Production of Now Zt aland 111 iy()3. (T.R.) 124.5 | 

Production of Ontario. (T.K.) .568 | 

Production of Quotmsland in PKM. (T.R) .5<i7 

Production of Tasmania. (T R.) 111(1 | 

Production of the Transvaal in I IHi3. (T.R.) (tt*2 i 

Production of the IJ.S. in 11)03. (T.R.) 142 ' 

Resources of the Dutch East Indies. (T.R.) .5(111 ' 

Salts; German Production of in 1!1(13. (T.R.) .5(18 ' 

Substances: Separation ol . (P) Kendall li.‘‘3 [ 

Waxes. (Class III.) 15, 40. 5.5, 112, 1K2, 213, 247, i 

278, 317, 3fi6. 4311, 4i’4. 640. «02. 064. 710, 716.780.810. 801. 

897, V31, 978, 1022, 1082, 1141, 120(5 | 
Wax ; U.S. Custom.s Decision on . (T.R.) 732 : 


Minerals; Apparatus for Concentration of . (P) van 

Meter and Ross 710 

Concentration of (P) Cat termole and others 902 

Containing Lf‘ad aridZinc , Treatment of . (1*) Havc- 

mann 1093 

' Draining Water from (P) Raum .'',39 

Electrostatic Seiiai at ion of . (P) Schnelle 1098 

Enrichment of . (P) Rlaiic 305 

Output of Certain — in 1902. (T.R.) 733 1 

Photographic Examination of , with regard to Rtulio- i 

Activity. (Kolbeck andCIilieb) 8(11 

Produced in Bat celorm, (T.R.) 844 

Production of in (Janada in 1903. (T.R.) 891 | 

Production of in Sardinia. (T R.) 9.5»; j 

tor Research; Offer of Rare 101.5 

Sepifrution of . (P) Gojdor and Laughton 07,733 

Separation of from Ore.s and Gangiie, (P) Sulman 

nnd Kirkpatrick-Picard 11,50 

Washing of . (P) Eviard (00 i 


Minos of British CoUnnbia. (T.R.) 733 

in Korea. (T.R.) lu.M 

and Quan'iea j Report and Statistics for 1903. (T.R.) . .342, 73.1 

Mining Industry of Belgium in 1902, (T.R.) 80 

industry St Broken Hill in ltKi3. (T.R.) 8S7 ' 

Ihdustry of New South Wales. (T.R.) 608 ; 

Industry of Sweden. (I’.R.) 917 1 

in Spain. (T.R.) 213 

vJIlixiug Apparatus : 


li'i io»o 

(P) Gandolfo 97U 

(P) Hetberiiigtou 97(5 

(P) Reese 895 

Mixtion C]arifl6 ” ; U.S. Customs Decision on . (T.R.) . . 344 

Molasses; Apparatus for Drawing off . (P) Gftde 1229 

Barbados and Porto Rico 190 

I^tructioii of Sulphurous Acid in Sulphited . (Poxzi* 

Escot) 940 

Drying and Preserving . (P) Hononi «72 

Electrolytic Purification of . (Gurwitsch) 9954 

Entry of into Canada, (T.R.) 81 

Exti acting Betaine or It** Salts from . ( P) Stiepel . , . 1229 

Extraction of from Refuse. (P) Meisels 944 

Extraction and Utilisation of the Organic Acids of the 

“Vinosso” of . (P) Schrader 197 

Obtainment of —— direct. fP) Kohn 449 

Preparation of Betaine from Waste Lyes of . ( Andrlik ) «72 

Sulphurous Acid in; Determination of . (Pozzi- 

Escot) 1047 

Unfermentable Sugar in Oane . (Pellet ard Meunier) 333 

Use of Oxidising Agents for Fermentation of . ( Alliot 

andGimol) 918 

Water in ; Determination of — . (Testoui) 88$ 

Molybdenum; New Reaction of (Leeocq) 205 

m Steel and Alloys ; Deterininalion of — . (Cruser and 
Miller) / 762 


PAQl 

Molybdenum; New Carbides of . (MoUsan and Hoff- 
mann) 754,885 

Ores. See tinder Ores. 

Monazito Production of the United States. (T.R.) 916 

Monell Process for Prodiict'on of Steel. (Loo) 825 

Mono-amino Acids and their Amides : Dotormination of . . £74 

Monobetiznylarbutm. See Oellotropin. 

Monobromo Indigo in Dyeing nnd Printing. (Sansoini) 1080 

Monodorn M>Tistic.T. Seeds ; Essential Oil of . See under 

Oils, Essi-nUal. 

Moiioformyl Derivatives of l .3-Dimothyl-4 .5-diamido-2 .6- 

dioxypyritiiidine. (P) Newton. From Bayer and Co. 503 

Moiitanin ( H vdrcfluodlicic Acid) fls a Disinfectant m Brcw'ng, 

(Will) 126 

" Montanin ” : A New Disln'^eotant. (Lindner and Mathes) . . 34 

Montserrat ; Ijcaion-giMSs Oil from . (Bull) 997 

Mordant ; Stearamide as a . (P) Muller-Jacobs 80* 

Mordants; Dyeing on . (Prnd'hotninc) 120 

Form in ‘which Primary Metallic arc Present m 

Mordanted Fibris, (Hccnminn) 114.3 

Rnrc*Eartb . ( Baskerville and Ponst) 19* 

Theories of Working of — . ( Heermarin) 981 

Mordanting Apparatus, (P) Darguo and Barker 251 

Processor , (P) Miiller-Jacobs, Assignor to Cosmos 

Chemical Co 933 

Research on — . (Heermann) ^7 

Theories or — . (Heermann).. 820 

/Tubes for Holding Varus during . (P) Detre 487 

Morphine: Action of Indire''t Oxidising Ferment on . 

( Bourquolot and Mareliadier) 793 

Derivatives ; Sviithetic . (Cohlenlz) 94 

New Reaetion of . (Reiehard) 7(53 

in Opium, Dotermi nation ol . (Selndrowitz) 02G 

m ()|nutn and Opium Tineliire, Dclerimnation of . 

(Douzard) ... 88 

Reactions of — . ( Reicliarc ) 1 1 b$ 

Mortars. (Class IX ) 19. (53. IIO. 187, 253, 278, 32:4, 

372,442 49(1,510.(507,(5(11.716,759. 788, 824. s;j(!, 91)1. 93(1, 984. 

1028, 1099. 11(8, 1217 

Mortar, Cement ; Preserving the Rii.dmg Properties of . 

(P) Magens 254 

Fireproof; Manufacture of . (P) Spatz 824 

Water- Uesi.sting — . (P) Staab 254 

Motive Power; Generation of — . (P) Schutt 246,24(5 

Mould Fungi ; Inlluenee of some Salts and Monatomic Alcohols 

on Development of — . (IwanhulT) 1109 

Moulds for Treating Sugar by Centrifugal Action. (10 

Lafeuille 994 

Muffle Furnace. See wider Furnaces. 

Muffles of Grajihite or Asbestos. (Picklo and Williams) 131 

Murexido. A’xe wader Dyestuffs. 

Mustard Oil. Sec under Oils, Essential. 

Must ; Treatment of and Apparatus therefor. ( P) Monti. 993 

Musts ; Aiipflratus for Determining Dry Extract, Ac., in . 

(P) Darbois 1239 

Myrobalim Extracts; Beliaviour of when kept under 

various eenditions. (Paossler) 71 


N 


Nan-ta-Yok (Burrae?o Storax) ; Properties of . (Hooper) 990 

Naphtha; Anilino-ToluidinoOiUrnm Russian . (Ogloblin) 654 

and Gas at Berekei (Daghestan) ; Examination of . 

(Charitschkoll) 746 

near the Bagdad Railway. Asia Minor. (T.R.) 278 

See also under Mineral Oil and Petroleum. 

Naphthalene ; Carhuretting by Means of . (?) Lion 4,86 

in Gas and Tar; Determination of . (White and Ball) 1240 

Ibiriflcation of . (P) ]'aradell*Mateu 182 

Naphtlioquinonesul phonic Aeid. See under Dyestuffs. 

1 .8-Naphthylaminc8u) phonic Acids. See under Dyestuffs. 
a-Naphthylmagnesiumbromide. See under Dyestuffs. 

Narc,>sis; Theories of . (Tranbe) 1242 

Natal ; Trade of with the United Kingdom. ( r.E.) 1049 

H^e also Africa, South, 

Neodymium ; Hydrides and Nitrides of . (Muthmann and 

Beck) 274 

Neroli Oil. See under Oils, Essential. 

Now South W'^ales ; Mineral Production of — . (T.R.) ...... 8IS 

Mining Industry of (T.R.) 608 

New Zealand ; Castor Oil Production in 770 

MlnemUbxidnotion of in 1903. (T.R.) 1246 

Preferential aod Reciprocal Trade Act in — . (T.R.) . . , iso 
Nicaragua; Cane-Sugar y east f)rom—. (Pozzf-Bscot) 497 
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Nick»*l Cathodes. (Browne). 75i 

Electrolytic Separation of — liom Mattes and Ores. (P) 

WiUis. From Shields 6GS 

Electrolytic Separation of from Zmc. (Hollurd and 

IWrtiaux) 762 

Extraction or from (iarniente, .tic. (P) Soc. Electro- 

Motallurffiqne 37S 

Manufacture of . (P) Gin KUn 

Matt(5; Electrolytic Treatment of — . (Ganthor) lOHk 

Passjvily of . ( L« Blanc and ficvi) 0K7 

-Plating; Process of . (P) Edison Storage Bui tery Go. 

From Ayls worth S2S 

Utilising the Waste from Manufacture of . (P) Molon tWl I 

Nickel Carbonyl ; Chemical Ecaclions of . (Dewar and I 

Jones) j 1J)0,210 ! 

Cnrhoriyl ; ('onstilui-ioii of . (Jones) uit 

Carbonyl , Manufacture of . ( P) Dewar nao 

Hydroxide ; llecovery of . (P) Fnisch 7^0 

Monoxide; Preparation of a — . (Pj Soe. Sieiuenj and 

Halske r.W 

Oxide; Reeoveryof from Niekel-Ainmoiimni Chloride. 

(P) Fnisch 1147 j 

Oxides; Furnace for Itciucing and Smelting . (P) j 

Internationnl Nickel (Jo. Fruin MnlTell ll.M I 

Salts : Action of Alkah-Metal Nitriles on . (Reicbard) risil | 

Salts : Distinctive Koartum for . (Gudrin) 205 j 

Salts: Beaetion of Potassium Nitrile witli . (Rei- f 

eluird) 019 


^icotiru' in Pi^honce of Pyridine; Detorminali m of . 

(Finery) 1002 

Reeii/rocieal Solubility of iii Water. (Iluison) 200 

Nile IJIue. «n^/cr DyesluITs. 

Nilrainines. See undo)' Dyestun's, 
fj-Nitrandino Bases. AVe unde)' Djestnffs. 

Nitnite Deposits in Tunis. (T.R. 1 300 
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Nitrates, Acid ; Charaeterislies oi . (GraselmlT) r)v)."i 

1 lelormi nation of Tra^'es of in Liquids. (Pagnoul)... 135 

Manufiudun* of . (P) Evereite 371 

Production of by Elect rol.vsis. (Trnuboand Biltz) .. 087 
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Apparatus lor Manufacture or . (1*) Donnachie 083 
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(P) Pauling 545 
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Theory of the Action of Metals upon . ( Divers) 1182 

Treatment of Regenerated . (P) De Wildo 252 

Nitric Dioxide, Manufacture of . (P) Pauling fi45 
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(Muthmann and Bonk) 274 
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Nitrobeiizene ; Conversion of into Aiiihuo. (Pozzi-Escot) 028 
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Ensminger 202 

Compounds of . (P) Buchrach 75,453 

Decomposition of below Ignition Temperature. 
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Determination of the Stability of . (Benrmann and 

Junk) 053 
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Study of . (Haeussjrmann) *6,022 
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_ Boehringer und Soehno. From Buchner 607 
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Cliemieal Roductlou of — . (Mailer) 257 


Nitrogen : Apparatus for Absorption of — — from Gaseous 


Mixtures. (Henrich) 1140 

AppnMitus for Electrics! Production of — . (P) von 

Kowalski and Moscieki 377 

Apparatus for Separating from Air.. (P) Price 787 
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1 Sherman and Falk) 1240 
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Solubility ot - — m Liquid ()x.ygen : 

(Erdmann and Beifod) 802 

(Stork) 480 

Nitrogen in Watir; Determination of . (Effront) 012 

Conipounds ; Manufacture of . (P) Melmer 370 

Oxide. Electrical Manufactuic of — . (P) Siemens Bros. 

and Co 717 

OxuRk from Air ; Yield of — by the Flame Discharge, 

(von Lepel) 376 

Oxides: Electric Production of . (P) Siernens and 

Halskc Actienge^ 19.3 

Nitroghcerm ; Manufacture of : 

(P) Molier 882 

(P) Nathan and others 317 

Report on Explosion of — at Factory of Messrs. Curtis 

and Harvey. (Cooper-Kev) 72S 

Iteport on EapIohoii of - — - at Hayle, Cornwall. (Thom- 


1 and Similar Substances; Apparatus for Weighing. (Pj 

j Arnold 1113 

! Explosives eontiiinmg . (T.R) 918 

I A’ic Of /.ffo Explosives. 

I ji) Nitroplmnylhydiazine , Hydra/onc Derivatives of . (van 

! Ekeiistem and lilar.ksiuu) 340^ 

Nitrosodunethylaniline; Constitution of . (Veloi'di) 932 

Nitro.syl Chloride ; Action of on Piiiine. (Tildon) 621 ' 

ji-Nitrotoluene m ('rude Nitrotol none ; Vol, Detenu, of . 

(Glasmann) 77 

Nitrotobien* : Production of by Electrolysis, (L61) and 

Sebnntt) 9vS7 

Nitrous Acid , Action of on Albumins. (Pellizza) 11* 

Format ton of . (Sestini ' 672 
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ol Eiberfeld Co. From von Keler 787 
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Fuuies; Chloroform as a Remedy on Inhaling 772 

Fumes ; RejKirt of Prussian Factory Inspectors on . 772^ 

Non conducting C iverings for Boders, Ac. (P) Mitchell 188 

See also under Heat, Electricity, awd Insulators. 

Norwiiy ; Cod Fisheries in . (T.R.) 8ST 

Mining Indnvr.i of . (T.Rd 8t7 

Propo-jcd Revision of Customs TarilT of 1119 

Trade of in 1993. (T.R.) 880 

Notes ; Sc'onlific and Technical . (Class XXIV.) .ta, 78, 188. 208, 

274, 311,388. 459, 505, 634, 627, 6S7. 7.30.765, 801, 842, 884,914, 
954, lairi, 10*7, 1117, 1104, 12*2 
Notices , OlIlciHl 2. 49, 86. 149. 218. 287. 350, 401. 46), 51.3. 

67(5, 641, 69S, 7*1, 778. 813, 924, 963, 10l4, 1059. 1180, 1177 
Nutmeg Oil, Esseutiab See under Oils, Essential. 

I Nux Vomica; Alkaioidal Assay of . (Luger) 627f , 

Extract of . ( Papl ) * 759 

Extract ; Official Proce8.s for . (Bourq^ueot) 998- 

Seeds; Distribution of Fats and Strychnine In , (W. 

H.W.ondS.C.Gadd) 83& 
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Oak-wood; Extractive Action of Spirits on . (Heinzdl- 
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*' (£!nophtIe Vovctalo ’* : Preparation for PreHervinjj; Wines, &c. 

(P) Gro« 333 

Offal ; Apparatus for Cooking and Removing Oil there- 
from. (P) WhoelwrJKht and Fiske, juri H7?,87li 

Cooking and Removing Oil, An.* irom . (pj 

Wlieehvriaht and Kiake. COP 

See also Carbuge, Waste, and Itcsidues. 

Oils ; Essential : 

(jil of Abies Peelinnto ; Lnuric Aldehyde in «79 

„ Aeorus Calamus; Constituents of . (i horns and 

Ueckstrwm ) 040 

„ Ambrosia artemisiielolia 070 

* „ Amurphu jrutieosa : CoiKstitnents oi . (I-'hvohi).... 835 
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„ Burdock Hoot; Charaetenstics r.f 835 
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Lees) r,50 

„ Calyptranthes pamculaia (170 

Camphor; Japatiese Iwegjslation iilleol mg . iT'.R-) ... OP.3 

Camphor; Pi-eHence of Bornool in Essmitial r»7.s 

of Conunga Flowers, irom Rangkok (57S 
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■Citronella; Adulterated . (Parry and Bennett) ”7,5 
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Citronella; BoterraiuHtion of Adulterant m . (liamber) 77 

Citronella; Mod died Soliimniers 'I'ist lor chi; 

Citronella i Statistics of . ('I’.R.) 124,7 

Clove ; Refractive Index of . (Simmons; TuP 

of Conium Maculatum , C'liarnctcri.stjcs ol — 8,35 

„ Cypress ,J7H 

.. Cypesa; Comtituenls ol 12.3.'> 

Eucalyptiia ; Bactericicial end Antiseptic Action of . 

(Hall) 12:1.3 

of Eucalyptus Globulus: New Sesquiteipene Alcohol 

in — (578 

Extraction of Electrically. (P) Boston Leallicr 

Process Co. From Burton 754 

of Fennel (and Anethol), Cause ol Increase ot Jteiisilv 

ol ]2;35 

Flowers of Acacia Furnesiana .*..*...*.* hYh 

Gardenia; C.S. Customs Lccisi 'n on . (T.R.) 80(5 

of (Jeranmm ; Statistics of- — . (i'.R.) 1248 

„ Geum urbttiium (Mood Aven.s). (Bomqncdct and 

HiTissey) 120 

„ Ginger-giuss 878 

„ Ginger-grnss : Constiluents of 12, 3;, 

„ llyptis spicata (;75) 

llang-llang in the iTnlippmes. (T.R.) Uls 

of Ilex Paragusyensis. (Jluen.scl) ’ (521 

„ Jasmine Flowers. Vll. (He.sse) 5U2 

„ Juniper; Russian Dextrorotatory 12,35 

„ Laurel Leaves : 

(Mollc) 878 

(Thoms and Mollc) 502 

Lavender ; Ddcrcastd Production of Froiich . (T.R.) 1248 

Lemon, Adulteration of . (Bene) S8l 

of Lemon Extraction in California ” 772 

Lemon grass fi-oni M ontserrat ;i;i7 

of Lomon-Giass from the Cametoons, Chaiactcnstic.s 

of 1235 I 

Lemon; Statistics of . (T.R.) 12J8 

of Limes ; Characterisl ics or ] 2,35 

„ Limes; Composition of Distilled——. (Burgess ami 

^ Htigo') ; 455 

^ Matieo Leaves. (Thoms) 7<i8 

„ Mentha Citrata n7y 

,. Monodoni Mynstica Set'ds. (Thorns) | (j2j 

KeroU; Statistics of French . (T.R.) 1248 

of Nutmeg ; Hpeciilc Gravity of m the British Phar- 

rnacopieia 12.30 

„ Opopamix ; Characteristics of i^^c, 

Urangc ; South Ameidcan — . (L muey and Bennett) . . 207 

Patchouli ; Composition of . (Soden and Rojahn) im 

of Patchouli Leaves 678 

Patchouli : a New Adulterant. (Bimraons) G2l 

Peppermint; Japanese 604 

Peppermint; Production of in America. (T.R.) 1248 

Peppermint; Production of — m England. (T.R.) .... 1248 

Peppermint ; Production of in Japan. (T.R.) 1248 

J^pcrmmt; Production of — Saxony. (T.R.) 1248 

Ifetft-Graiii ; Exports of from Paraguay (T\R.) .... 845 

of Phellandrium Aquatlonm ; New Oomnitucnts of — - .. 12.3<4 

„ Pimento Copm iluentR of — 670 

M Raspberries; Extraction of HU 

„ Reunion Gerauimn (78 


PAOB 

Oils Essential— coMf. 

Oil from Rmd of 111111*8, Ac.; Apparatus for Extracting 

. (P)Hi*nter 83G 

of Rost*: Analytical Characteristics ol . (Jeanoard 

and Satie) 880 

„ Rose. Artitieial ; tJ.S. Customs Decision on . (T.R.) 8(Wi 

Rose ; Commofc’.al Position (jf Essential . (T.R ) .... «i)3 

Rose (Ottuof Rose) : Prodiictnu of Turkish . (T.R.) 1248 

Rose. Utlo of ; I'lxaraiHation of . (Himmniis) 1042 

Rose, Otto of; Analytical Cluiracters of . (Jeancard 

and Sal hi) 880 

Rose, Otto ot; N(*wly Discovered Coestituents of . 

(von Sodeu and Tretf) 4.74 

of Roses ; Iodine Absorjitiun Test a Factor iu Exauimution 

of . (Ci)X and Simmons) (J8(* 

Sfintiil-wood ; Examination ot — . (Parry and Bennett ) 20.3 

ot Siberian Fir. (Schiiidcimoiser) .1042 

Spike; Adulterated . (Parry and Bennett ) 37 

ot T'anaceluni Borcale; Characteristics of 12.30 

.. Thuja Articulutu , Cuaraclenstics ot . (Gnmal) .. 12.3ii 

Turpeutuie , Determinauon ot Iodine Absorption of . 

(Harvey) 413 

IT.S. t'ustoum Decision on ('J'.R.) :u.> 

V’olfltde. of Mustard . Determination of . (Viullemm) OU 

of the Wood of Erythroxylon Moiiog\iiurn 070 

Oilsof Aniorpha Frutieosa. (Pavesi) 553 

of the t/Ttnis .Senes; ExaiuinaUon of . (Burgess ami 

Page) 1112 

Determination ot ccitaiii Altldiydes and Ketones in - — . 

(Sadticr) *. S03 

< Qhtained by Extraction of Fresh Blossoms v\iili VoIntHe 

•Solvents, (von Soden) 501 

Pine; Production of-- - from Wood, (!’) Georgia Pine 

Turpentine Co. From Clark and Hams 1082 

Sulpliiirie Acid npfilied lo Identillcatinn ol . (Uuyk) . llld 

and TVi penes . Robcarch on . (WuUhi'Ii) .’ 021,007 

Two New Algerian- (Gonlt imd .S,lieili) (Jeancard and 

Batie) r.7H 

Sintheiie, IJ.S. Customs Di'ci-.ion on ('I’.R) 734 

Turpentine. Aiiparalus lor Di-tilling Crmle . (P) 

.L J. Mullohce. Fioni J. C. Mallonee 820 

Oils ; Fatty . 

Oil, Almond and Allud, Cliaract-ristics of - — . (Luwko- 

witsch) 404 

Apparatus for Extract ion ol — •. (P) Kirslincr 710 

Apparatus lor Pin Hying ■ (P) Koi-lliiei 1220 

of Aspidium Spiiiuiosnm. (I'lirup) 250 

from the Seeils ct Aleurites Molucca na. (Ecndler) 613 

“ Bon ” • Nature and t'ommeicial Fbcs ot 70.3 

Castor Fluriein ” a Product of — . (Fendbr) 405 

Olmulim'ogm or Gynociud . (Lpinarie) 120 

Chinese Tallow-Seed (.Slillingia Oil); t'lmvaetenstics of 

. (Nash) 401, 

Chinese Wood-; hixjiorls ot . (Til.) 341, 

Chuie.se Wooa- ; I'..*!. Custom.s Decisicii on . (T.R.).. 31 

Cocoannt , Constants ol . (liune) 101!» 

Cod-Liver and its Ailultcrants , O'ests lor . (Gaiie) . . . j:j(l 

Cod-Livcr; Norwegian . (T.R) 112 

Ccd-Liver , .Substitute for . (P)'rollner 8;j(; 

Copni. Saponitleation of by Cyrnplu,sui. (IJrbain, 

Sangou and Feige) U.V2 

Cotton-iseed ; J)ete< tion of in Olive Oil. ( Milhau ) ... ] 163 

Cot'ccn-Seed ; imports of atTne,sl{‘. (T.R.) 143 

Drying . (P) Blak«*maii. jun 87.3 

Filler for Waste . ( P) Barratt and tlie Fnited Asbestos 

Co., Ltd 1226 

Fish ; Mauiilaoture of . (^10 van MeerdervoarL C7o 

Fixed irom the Seeds of llliiis Glabra vFreiikfortor 

and Martin) 618 

Linseed ; Composition of . (Fahrion) 38 

Linseed ; Determination of Cnsaponihuble Matter in . 

(Niegemann) 207 

Linseed: Differentiation or Irom Boiled Oi],s. (Lew- 

kowitach) IPjj 

3Ielon-Seed ; Characteristics of . (Fendler) 813 

Mustard , Use of as a Ivnbricant. (Rohrbaoh) 71'.> 

for Oiling Fibres ; Prepiuvition of . ( P) Kuobs ...!!!.* 488 

Olive; Action of Conccntmled Sulpliunc Acid on . 

(Herbig) .* 

Olive; Detoction of Cotton-Btied Oil in . (Milliau) ... 1163 

Olivo ; Formation of tree Acid and J^roduction of Rancidity 

in — (Marcille) H02 

Olive kernel; Influence of — on Olive Oil. (Passermi).* lu35 

Olive ; Pi-oduction of in Austria. (T.R.) | 41 

Olivo ; Production of in Italy 1124 

Olive ; Production of in Bardiuia. (T.R.) 957 

Olive; Production of iu South Australia. (T.R.) . ! 344 

Olive; Production of in Spain. (T.Hi) 844 

( )live ; If .8. Customu Decision on . (T.R. ) i | jjyg 

Rellneroent of . (P) Fleming 1P5 

Rice . (Sohweix) '*’* 059 

Satllower ; Character of . ( Fetidler ) Y. .! 943 

Seed and Oil-cake Exports from OUessa. (T ji.) 957 

Seeds of Acrocomia VmiferH, (Fendler) 913 

Setamd and Peanut; U.S, Customs Decision on 

(T.R.) 1052 

Sperm; Examination of — , (Nash) ‘ laa 

TradeofMarsoillesiu 1908. (T.R.) ’ gy# 

Turkey-fed — , and the Action of Conoentrnted Sulnburic 

Acid on Olive Oil. (iicrbig) 7.. . 251 

Whale; U.S, Fish Commission Report on — . ,(T.R.) . . ww 
Wood (Tung Oil) ; Treatment of — . <P) Dewar and 
other*,., sift 
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Oils; 

Oils# Apwarstus for DetoctinR AduUoration of 
Therm-oloonnoE»*r. (Tortelli) 


the 


D03 

H7l 

CU 


Apparatus for riltmtig and Washiiijij Lubricating . 

(P) Brown. l‘’roia Warden 

Apparatus lor Pnriiying . (1*) McOlidhind and Risk . 

Apparatus for Washing by Decantation. (P) Coq ... 

Decolorisation of with Aluminium Magnehiuiu Hydro- 

siboate. (Ilirzcl) 753 

Decolorising . (P) Godard au 

Knzymic Decomposition of . (P) Nicioux ;{i7 

Muzyniic lSiit>onille«tion of . (P) Nicloux S»12 

lilxnressing . { P) Thompson. Prom Anderson ‘2(W 

^ndFats; Uses and Api.lications of , (Lowkowitsch) KIDS 

Patty . (CJiiss XI I ) 2\ 11. hit. 1-in, lli, llH 214, 2.d), 27i». 

«27, .St4, 378. 410. 404 650, 013, <i<5rt, 710, 750. 703, |!}7], ii(I.O, 

012, OHS, 1030, 1008, 1152, 1220 

IMlv ; CiOonr Roictionsof . (Kreis) luni 

Patty; Iti'lHl ive inner Friction of Pdiblc . (Floissner) 273 

ilalogeii Alisorpuoti (>f ; I'onipunsou of Methods lor 

Detennining . (Tnhimn) 841 

Heating of Dr.Mng . (P) Icippoit and Itoguvin 20 

Hydraulic i’*rcss lor . (P) SaiitisU.ban IP.-) 

Jiidian ; tdiHriieteristies of «-ertam '2rt 

Lmiip ; MaiuiiHctiiro 01 . (P) Dre.vmauu OSH 

Material lor Filtering . (Pj Gautier Sill 

Ih-ess for Kxlnictioii of . (1*) Lebre Freres Oil 

^ Purifying and Deodorising . (P) (Jodard 00 

Itoliniiig , and A[)pliaiiee thor dor. (P) Maealpine . . 703 1 

Jtclnieloinelor . Seale for Use with - (Leueh and Lyth- 

gue)...* 1113 

and JSulplioniited Fats, Compounds from . (P) 1 

Stockhausen 1102 | 

Treatnicnl of . (P) Swenson and Flouiing. Jbioin 

JkJl'C 107) I 

I’nsapoinliiUjIt- ftjairi'i* in . Dcienimialion oi . (llu- 1 

wart) 841 j 

Oils: H \ droc.'U'boii - — • | 

Apt arutus for V'apourising and Hunung . (P) Dimion- 

licr and oLhers Hl.> 1 

DeKulphunsing — . tP) Maey. From Auuuid f>5. 5.'* ■ 

or Distillate i •DesulpliuriMog . (P) Amend 817 ' 

JnsLilliUioii of . (P) JJokeliKirgandSaeh.se 0.)."» 1 

Disttlliiig or lle'lmng . ( P) Gathinaiin 5*31 ; 

A! iiier.il Lubnealuig . .Manufacture ol . (1*) Tabourm iiiT i 

Mineral; Oeeurrenee ol in llio LueneVmrgcr Heide. I 

(KaepKe) 745 ! 

A! ineral and Rosiii ; Watery Solutions of . (P) Boleg 710 j 

Minoru!, Solidifying and Applying as J'^iicl. (1^) 1 

Kuess ' 817 1 

Shale ; Dcixiilphurising . (P) AdiasMnvieh 217 

Traiistormer; J’ro|)erties of . (llohh') l2()iJ I 

Vaselrnc . ^Girard) f),-* 

Oil-Uakes , Obtainment of . (P) Disbee and Elmes 2i;o ] 

Oilclotli , Substitute lor , (P) Me! ville nud others .S2t) 

Oil-Fields of India, Development of tho (T.Il.) UGH ; 

Op-Gas. /SVf? /{m/er Gas. 

Od-Prrss. ( P) Pilre et (he 820 

Ointments ; ProduelK II of Readily 11. isorhent . (P) Reiss 105 

Oleic Acid Senes ; New Acids of the . (Ponzio) 042 

Acid, Solidifying witli Sulphuric Aeid. (P) ilartl, 

.)un ,327 

Oleine; U.S. Customs Decision on . (T.K.) 10.V2 

-Oleines, Grease; Detection ol Mineral Oil in Distdled . 

((Dll and Mason) 7(t3 

\Vool-l''a,t ; Delectn-u ot Mineral aad ut^sia Oil.s in . 

(MarcuHson) 1(>01 

Olive Oil. AV« u/H/ee (dlls, Fattv. 

Olives, Pre.servation of belore Evpre.ssion. (Mastbauin) 613 

Onyx , Colouring — . (P) Boyeux and Mora JIG 

Opium, Codeine in , Jteterniination ol . (Caspari) 11G4 

Morphine in ; jJetermination ot ^ — . (Sclndrowiiz) 620 

and Opium Tincture ; MorpiuMir; -. (Dow-zard) 38 

Powdered , D S. Customs Deeisi jij Oil — . (T.ll.) 73* 

Opopunax ; Essential Oil o4 . A'et Oils, FJssoutml. 

Orange-Flower; Distribution of (.Vrttiin Organic Matters in 

tho . (Chiirabot and Laloue) 72(1 

M'^ater ; U. 8. Custuniu Decision oil . (T.R.) . 73* 

-OrangoOil. iSce under Oi], 

Orange River (Joloiij' ; Ntwv Customs Duty respecting Mcthyl- 

atnd Spin IS m . (T.R.; 81 

See aleo Atrica, South, 

Orcliella Lichens ; Some Substances prc.sent in — — . (Roncc- 

ruyj 1042 

Ore, Banket Gold ; Finer Crushing oi on tho Witwaters- 

rand. (Caldecott) 1093 

Bricks of . (F) Ivoeiiigor 4-M» 

Chromic Iron in Cuiw,. (T.R.) 461 

Copper Smelting of . (P) Baggnley and Allen 860 

Crushing in Cyanide Solution in South Dakota. ( Fulton) 12l» 

Forrugmoufl ; Treaiment of . (P) Moore and Heskutt 868 

Gold ; Apparatus for Treating , (P) Helm 444 

Gold; Regrlndiiig of . (Butters and Hamilton) luJJO 

Iron from Bilbao, Spain. (T.R. ) 068 

Iron; Converting —— mto Briquettes. (Pj Bouse and 

Cohn 1051 

Iron; Hardening Lumps Of Conceutratod Powdered 

lorTransiiurt, Ac. ( P) Reuse and Cohn 664 

Iron ; Reducing — to Iron -Sponge. ( P) Groendal ..... iwo 
Iron ; United State.^ i iodtiction 0. in 11W3. 017 


Ove-^ont, 

Manganese; Russian Output of . (T.R.) 1007 

Sepat'ation of Metallifei-ous from Gangue. (P) Lind- 

loy. From Sclnvart* 8(J9 

SeparMor; Magnetio — (P) Snyder 259 

Spathic Iron; Oalcinutiou of . (Jia;;uisno) 788 

ITraiiiuiii PiU’hblonde Oil* 

Zinc ; Magnetic Concentration of in Virginia. (Payno) 752 

Ores, Aluminium , Obtaining Alumina from . (P) Boult. 

From Soc. Uornaiia Solfati 1 80 

AUiminoux; CiiliBing Natural ■. (F) JoJ'S (KMJ 

AnpArstus lor Concentrating , (P) AbeDpie* 1242 

Apparatus for Pulveiiaiiig . (P) Bdiijamiti 903 

Apparatus for Sepnrating . (F) Kibtior. From Pei - 

tongill 1151* 

Apparatus for Separating and Classifying . (P) Swyny 

and l^lueknett iiSd 

Appar.itus for Trmtmg . (P) Hubbard 22 

Appiratus lor Treating with Liquids or GastM. (P) 

Ni«d 414 

Barytic : Prop • ration of - — for Production of Double 

Carhulc ol Hariuui and Calcium. (F) Cartier fiOL 

('alcaroous ; liiirichiiu'nt of . ( Lotluc and otliors) .... 8'iG 

(haasdlcation or Motullu: Constituents of (P) Catter 

mole 118 

Cotniili'X Sulphice ; J'lloctrolytic Production of Zinc and 

Lead from ( Burleigh ) 941 

Complex ; Troatment oi (!’) de Alzugaray 65 

Concontrttfion of : 

(P) Elmore 22 

0*) Scliwnrz Ore Treating Co. From Schwarz 1032 

tAopper; Detcrni Illation of Minute Quantities cf Arsenic in 

. (Cloud) 624 

Copper, Jtclcnninatiou of Minulo Quantities of Bismuth 

in . (Olnud) 62’J 

Copper , Reduction oi . (]') Baltzley. From (^lark , , 619 

Ooi>|ior: Smelting of . (F) Aiken U« 

<'oi<per Sulninde . Fusing of -. (F) J^cbedolT 1096 

Copper ; Techrncnl Experiim nts lu Smelting of . 

( V attier) 25 

Copj'or *. Tro.T5mont pf ; 

(P) Ilvbinette 256 

(1*) Rider (flO 

(F) Seeman. l‘'rom Porter OK* 

r.vaniomgof . (P) Smith 444 

Di-iiuuiig Water Irom . (P) Baum 069 

J'TeetrienlT reatmeat of . (F) Ferreur-Lloyd 669 

I Extnietion of Copper ami Zinc Irom Elootrolytioally. 

‘ (!’) L»».v<e7,vnsKi 6,47 

I Exlraelion of Metals Irom . (1^) Alzngaray 24 

I'Vn uguioas ; Trealmont of (P) Moore and Heskett 827 
I Friuhlo, Manufacture of Britpiettes Irom — . (P) , 

Sehulte-Sloinberg 444 

, F urnaec for Ronstiiig : 

1 (P) Sinylli 665 

I (P) M’ilson 665 

i Furnaces for Roisluig and Dcsulpimrising Mirieml 

(P) Edwjirds 116<* 

I CiokbSelenimTi-Silver ; Treatment of — . (Merz) 4»l 

Jion , Brujueltmg of . (Woiskopf) .324 

! Lead-B'-aring ; Treatment of . (Pi Rider 619 

1 Lead: Dosulphurisatinn of . (F) Savelahorg .376 

1 J,eud-Zinc ; Treating Refractory . (F) Miller 118,266 

I J,.ixiviuting , (F) Naef 199 

i Magnetic Apparatus for Separating — ; 

I (F) JUwes j 1031 

I (1’) Edison 619 

i (Ft King 792 

i (P) Moss 1081 

Molybdenum ; Treatment of . (P) Honongchmidt . . 66 

Molybdenum ; lJtihs;it ion of (Wells) H» 

Nickel ; Treatment of and Apparatus therefor. (P) 

Gilt 1986 

Plumhirer.ms ; Vessels tor Treatmg . (P) Engels.... ^4 

Quicksilver; Furnace for Calcining — . (F) Cutler,... 826 

Ueeovenug Copper, *c„ trout . (P) Jhiggttley ftifd 

Allen 68» 

Reduction of 7—. ( F) Brown 12^7 


(B) 


do 


378 


190 

876 


E ‘duetion ol Metallic . (P) Bradley 

Rcfraciory ; Furnace and Method for Treating - 

Galbraith anu Steiiart 

Separating Zme Blende from . (P) Jamieson and 

Odiing 

Separation of from Magnetic Gangue. ( P) Edison .. 

Soparatioo of Metallic Cunsiitnencs of from Gai^fue. 

(P) Catieruiolu 118,950 

Rdieious; Recovering Values from . (P) Boggaley.v. 1!8 

Silver; Amalgamation and other Wot Processes ft>r , 

(ColIlTH) 89 

Smelting of — : 

( P) Page. From Partridge 498 

(F) Schwartz 1SA6 

Smelting of Poor Copfier coutainirnr Sulphutv Ac. (F) 

(Torkar) fiOIl 

Sulphide; separation of Metals from (p) ptifcter... 1223 

Sulphide; Smelting -jf . (P) IT.S. Sulphirfe Smelting 

Furnace Co. From MacDonald ...................... 66 

Sulphide; Treatmcac of . (F) HnmUHftoA And He* ^ 

bertoin iVV 

Tin; Loiaes m Vannihg . (Pcaroe) .................. 276 
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OrCM-'Coni, 

Treatment of : 

(F) Browninjr. From Hannes 51.7 

(?) Fotter 37ft 

(P) Rapul Cyaiiido Treatment, Lmj 7B2 

(P) Sanlllipiio 320 

Treat niei it of ■ — and At)|iariitus therefor. (?) Gold- 

schmid 1032 

Treatment of l,o\v (Irado tjy lilectroljsis. (?) 

Fahng 4U4 

Vanaditoix)U8 ; Tieatniciil of — . (?) lit rrenscimiidt. . . 00 

V'amvdiferov.s — . and Froducts ; Trentmeutof . (?) 

Herrensi Inn alt C5 

Zinc ; Determination of certain Sletals in Commercial . 

(Wail UK) 012 

Zinc Sulphide or Complex ; Treatment of - — . (?) Cory TBl 

Orgiiiiic Acid from Beetroot Molasses, (pj Schrndi'v C72 

Acid Compounds; Mamifarlui-e of . (?) Radischo 

Anilin und Soda Fahr. Fioin Huuinl .‘130 

Acid; Estetilieation of . (Weniei and Sey bold) 1111 

Acid of "Vinusse'’ of Molasses; Extraction and Utilisa- 
tion of . (?) Schrader ’ 1!!? 

Acids; MaimlHctureof — lioin Petrohann. (P) Zchnsk^\ S.'i, 318 

Organic Compounds; Detenmmitioii of Halogens in 

(Eaiibigny and Chavaiioe) 131) 

Compounds ; “ Iodine Valoti “ot Ciisaturati'd — . (leglc) 4.2 
Compounds: Rapid Detonmnation of Chlorine. Bioioinc, 

or Iodine m . (J^ringslieni. ) 7d 

Matter; Elcctiolvfie Destnit I i.n o - — in Vovicologieal 


Mutter ; Jnciiicration of facilifaied by Pumice Stone. 

(Duyk) 841 

Maticr 111 Soils rnid Subsoils; Detcrin nation of . 

(Cameron and Brpr.zuile) ?07 

Salts : Electroly.sis of Fused . (Heil) 237 

Substances ; nalv.siH of . (Pringsheiin) 504 

Substances; Apjiarntns for Diy Distillaiidn of . (?) 

Mark. From AunnolT 113 

Rubstanecs ; Eb etrolyi le Rediielion < f — . (P) Imr.i.v. 

From Mi'ihter, Cu< ins uud Hnitnng 7l7 

Siibstancis; Elootrolvtu! Rediu lion ol - (?) Mcistei, 

Lucius und UruinnK {(87 


Orselliiiic A-id. Aar under D.iivslnlls. 

Orthouitroplien.\]laeloketoiie , Printirg Coni| rmnds of — 

(?) Soc, Cliiui. dcs Usiiies dll Rliom^. From Eichbart 102() 
Ortlio-ox.y-cnrbon Acids (Hydioxy-Ciirliox.v bo Acids) : Manii- 
tacturoof . (?) Clieiii. Fabr. vorm. E. Selieniig. 


From \V iehiiui nn . C50 

Osmosis; Theories of . (Traulic) 1212 

Otto of Rose. iSee under Oils, Esscnl ial. 

Oven ; Coke 

( ?) Room Coke-Oven. Ac,, ('o. F rom Ream .... (ita 

(?) Rowling 

(?) Maxwell 7o;> 

(?) Ranisa.v 1141 

(?) Sehroeter 70P 

Coke-; Electric . (?) Conley 745 

Coke-; Horizontal . (?) I'oetter 8«(» 

Cjiitinuous Drying — lor Co nbnstibles. (?) Putie- 

Cotto de Reii6ville P78 

l)r.ving . (?) Siippes und JT.clps XP.”, 

Retort-Coke . (?) Seoit 5M) 

Ovens ; Coke 

(?) Collin 112 

(?) Koiipeis 3flo, 11.20 

(?) Rtdfeni. From Poet ter and Co 1140 

(?) von Rauer pj;; 

Electric . (!') Eiincr nco 

for Mttiiufactnrw of Smokeless Rriquettcs. (?) Aiaekenzie 70;i 

lor Foltoiy und Bricks. (!') Owen 2..3 

tiee also Kilns, 

Oxalttcetic Estei* ; Spontaneous Decomposition of . (Simon) 7.30 

Oxalates; Decomposition of by Heat, (scott) 7«G 

Manufacture of from Foru ales. (?) hoepp and Co. 

From Rieche und Saarne 

Preparation of 1 rom Formates. (?) Johnson. Fioi.i 

Koepi» and Co 203 

Oxalic Acid ; American Trade in — in (T.R.) ]3» 

Oxidation caused bv 'Imiguneso; Inflaencc of Albuminoid 

Substances on . (Tnllat) 1.38 

Oxides of Metals; Production of by Licet rolysis. (?) 

Maas and wsldstem. From Hunt 119 

Metallic ; Action of tolafsium Thiucyaiialo on at 

Hish Temperature. ( Milluuer) i05 

Metallic ; Preparation of : 

(P) Fink-HugucMiot C.38 

t?) Weiller 415,{03 

Metallic ; Treatment of tor Mamifacture of Elccirodes. 

(?) Weilekind 012 

TIitrogin; Electric Product ion of . (?) Siemens and 

Halske Actioiiges 10:1 

Recovery of from Bolul ions. (?) Outen-ohn 1222 

Transformation tf into Cliloiidts. (MuiiKiion anU 

Bourion) 441 

Oxidising Rubstances ; Use of H.vdraziue Sulpliate in the 

Dctenniuation of . (Roberto und Roiiculi ) 911 

Oxybenzaldeliydes anfl Intermediate Products. (P) John- 
son. Ficm The BudiicheAiiilin ui d feoda Lair. . . . 7(8 i 
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Oxybcnxoic Acids: Manufacture of . (P) Johnson. Prom 

Tlio Radische Anilin und Soda Fabr 

Oxybenzyl Sulphomc Acid ; Meta-amido-ortho for Use as 

H Fhotograrihic Developer. (?) Newton. Fixim The 

Farb. vorin. F. Bayer and Co 204 

Oxychlorides, Alkaline ; Preserving the Strength of Solutions 

of — (P) Atkins and Oxychlorides, Ltd 1033 

Oxydases; Chemital Naiuie of the . (Dhodut and Bach) . 2U) 

Oxx’gen; Active . ( Autoxidation of Ccrous Salts.) 

(Eugler) 200 

Active, 111 Organic Pcr-ulphates ; Quant ituiive Determina- 
tion of . (Wolff and Wollb nstcin) 101(4 

Active; Preparation of Salts ccntuninig easily Lilreralad 

. (?) Jaubert 1^2> 

Active; Rults of Acids containing easily Liberated . 

(?) ,1 Hubert 323- 

Apparatus for Manufacture of . (?) Art'guc 8HG 

AppHratns for Prodiuing Strongly Ozoinsca . (f*) 

Dccliaiix lO.’k 

Apparatus for Seuarating - — from Air. (F) Price 787 

Extraction of from the Atmo'.plierc. (?) Benier . . . . 257 

Liquid; I’rcpanitioii nnd Cli.iiaciers ot I’uro . (Erd- 
mann iind bedlovd > 441 

Liquid ; Solnbi!n.j of Nitiogcn in , (Slock) 480 

Mamih’ctuu' of : 

(?) Claude (’oh 

(?) Cie. Franc, dc FAci'tyleiie Dissoih Ifid 

and Nitric Oxide; Re.action between — at JiOw Tempt'- 

rainres. (FranceHconi and Sciaccn ) 800 

and Nitrogen , Apparatus for Separating Atmoiifilicric . 

(?) Pictet .371 

’ Ozonising of , (Wurbiirg) IB I 

Prepamtion of . (FfJaiilieit 7S7, 12].'4 

. Relation of to ('opper and Tin. (Hex n und Rauer) . . 121b 

Sohibilitv of Atmohphenc in Sea Vt tiler and ni Water 

of DidVreiit Degrees of ^’ahiiitii . (Clowes and Riggs) . 3.“8 

■V\ ilbdrawal ol bv Plalniiiii). ((.ioldsteiii) 1117 

in Working 'i.vaoide SoliUi.iii''; Inihisiiui Meiliod for 

Determination of (Piistrr) (iSl 

Oxy-Hydrogen Combustion Afiparatiis. (?) Internntioiial 

Oxy-Oenemtor Syndicale and Rosenberg 81.^ 

Oxy-Salts; Transformation of — into Chlorides. (Mntignon 

and Rourion) 441 

O'/oiie ; Action of on Ethane (Rone and Drngmaii) 0214 

Action of -- on H)drogeii. (IVkel) JStl 

Apparatus for (jcnemtiiig by Eli ctncity. ( ?) Wokes 

and Street 44.'>. 

Appaialus for Production of . (?) Gossclin !Mk 

Formation of at High Tempera hire. (Clement) 822 

Production of ; 

(Clay) Jlik 

(Warburg) 1'.)} 

Production ot tor Use as a Disinloetant. (?) D’Arsoii- 

val and others .300' 

Quantitative I’n'cipiiations and Separations iiy Means ot 

— — . (Jaiinasch and Cotlsuhalk) lOOO 

Oz inising Apparatus : 

(?) Labille ;{77 

(?) Woo<l-RniUh 70‘A 

"Ozotypo” Photograpliio Pmetss; Theory of llio 

(Manly) 129 
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Taints. (Class XI II.) 2(‘. 41. 00. 81, 121, 14.3, 195, 2ll, 

32(1, 341, -1-17, 195, 561, (;1.5, ti7i', 719, 755, 793, 829, 

872, 905, 943, 989. 1031), 1192, 1153, 122t> 

Paint ; Composhirn of : 

(?) RIdkeman.jun 87,3 

(?) Hall 328 

Fireproof . ( ?) Notileton. From Rtowcll 3 148 

Incorrodible . (?) Gesner 'j8i* 

Manufaciure of a White : 


(?)Scbolz 2G 

Preparation of Zinc for Use us . (?) Malzac 905 

Vehicles lor . (?) Strange and Graham 448 

White Oil , and Manufacture there<if. (?) Farb- 

werke W, A. iiosr»clt 12i 

Paints ; Manufacture of — , (P) Girard and Tabourin 484 

Medium for Oil . (P) Kolliuger 828 

Zmc-Whito; Subsntutioii of lor Wliite-Ltad Paint*. 

(Breton) 195 i 

Palladium ; Determination and Separation of : 

(Erdmann and Makowka) 761 

( J annosch and Bcltges) 729. 

Electro-doposition of — . (Amberg) tKlZ 

Separation of from other Metals. (Jauuasch and 

Eostosky) 7(:o, 

Palm of Madagascar; Alimentary Pith from a — . (Galle- 

ratid; (lift 

Palmetto Extract ; Manufacture of (Kohnstein) g71 

Papain and Papaw. (Walts)..... 203 

Pajiaverino; aiTticn of r*'-. (Freund and Beck).,.,,... 597 
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Pamverinlum Baafls. (Decker and Klauser) . 836 

Treparationof . ( Decker, Klauier, mid Girard) 1160 

Papair and Papain. (Watts) 203 

Paper. (Class XIX.) 34. 42, 7B. 127, 20«, 265. 2SU. 331. 382. 

453, 600, 657. 620, 677, 7 25, 7 68. 707. 834, 879, Oifil. 

0»7, 997, 104(1, 1 HO. IlHS. 123.3 

Apparatus for Coating . (P) Noyes and Kremer 94S 

.Apparatus f«n‘ Dr.vinu; ■. (P) Cohen 814 

Apparatus tor Making : 

(P) Binns....: 1233 

(P) liniciloy lou 

(P) (7ase 677 

(P) Ta lifer 5.58 

(P) Waite 900 

Appariitus for Prcpanng Pibro for Alanulaeture of . 

(P) Cloudmui* 12;i.3, 1233 

Apparatus lor Pniituu; intennittontly. (P) (irantil. lUi 

mid Canlhoard: Sr/.iiig of . (P) Dobler .3(5 

"Carton Pierre”; Preparation of - — . (P) Jackson .335 

Coated on one O'- both Sides. (P) Bober 453 

Coated on eue Side with Coloured Material 834 

Coloured lilTects on Dyed . ^P) Imray, From Toe 

Farb. vorni. Meiatcr. Lucius uiid BruniuK t7 

Coloured on one Side, and Apparatus lor making same. 

tP) L(‘ykatn-Joselstahl Aet.-Ges JOtl 

Colouring . (Class VI.) 17. .59. 115. 18.), 321, 369. 

410, 4SS, riH. S-4 114.5, 1213 

Colouring. Decornt mg, &e., . (P) Maunsell-Sui\tli . . . 488 

Coini>osition lor Coating or Knamelling . (P)llnll... 725 

Depositing Sdvtr and utlier Metals on , (P) Snc. F. 

Pauli and Co .59 

Dyeing of (Xoniiomnuhlen) 8(54 

Factories; IJliliaatiou ot Waste troin . (P) de Pas.s. 

Frooi Gaeitner 453 

Improved , and M:imifiicluro tliereof. (P) Fowleraml 

Hoover 128 

and Ink ; S ifety Ootnmereml . (P) Rowan 451 

Ligiulled Fibres ni ; Colorimetric Deti'rminntiou ol . 

(Valcntu) 683 

Machine . Cleaning the Wire Cloth ot the .1.14, 948 

Miioinnes for Making . (P) Firwell 2 >2 

illdciniics ; Shower-Pipi's or Cleansing Apparatus for - — . 

(P) How.irth 997 

for Manilolding; Preparing und Printing . (P) 

Hutehiiison .335 

Manufacture of : 

(P) Case 909 

(P) Thorp and ot liens. Froai Mcixell and H''lt 128 

Manulacture of from Maize Stalk.s, &e. (P) l)iew>,eu 123.3 

Manufacture ol Pressed or GaulTered — . (P) Hemie^si-n 

aiidSpix 1040 

Manufacture of from Sawdust. (P) Plciter 62>i 

Metallic , Iiupcrmoable to Air, &e. (P) Suddeutsehe 

Pateut'inetallpapier I'abr 266 

MeUillisalion of — — . (P) Forster 184 

Moisture or Grease-proof ; Manufacture of . (P) 

Kitsee 1110 

forObtuining Fu.st Copies of Aniliin' Inks. (P) Wyekoll, 

Seamans, and B(M, edict. From Chain ii 202 

Obtaining Pearly ElTects on . (P) Dcjey 821 

Viintiiig J^at terns upon (P) Schoeniug and others . 605 

Production of A Igena. (T.B.) .570 

and Pulp Machines. (P) Milne .335 

Printing or Decoral ing . (P) Burdick and Porvilhiic. 185 

Hemanufactiii-e ot M'^aste in Ameiica 127 

Resistance of to Moisture, (Winkler) 3.34 

and Sun liar Substances . Toughening . (P) Veilumoid 

Paper Co 128 

Sizing of . (P) Doblci- 1041 

Tissue ; Sulphite Wood Pulp lor Iz7 

Utilisation ot Waste from Mknufaclure of . (P) 

Cornell 501 

AVaste ; Machine lor Kcdueiug, Miviicz, &e., . (P) 

Dietrich 266 

Waterproof; Manufiicture oi — . ^ P| Harmsoii. Fimu 

The Veilumoid Paper Co 880 

Waterproofing of . (P; Sprkow.iki 639 

Papers, Bank-Note; Exanrnnai ion of , (Liber) 948 

Knots m Cotton-Rag 127, lOl 

Normal ; Transparency of . (Herzbei-g) .500 

Printing ; Manufacture of . (P) von Schmaedel 949 

Printing; Production of Dust by 1110 

Writing ; Penetration of the ink through . (Klemni) 6/7 

Paper-making; Means for Di8.solving Size for , (P) 

Kmltler ; 1110 

Products for from ConistalKs, Ac. (P) Drcwseii lo4o 

Para (Brazil) ; Trade of , for 1902. (T.B.) 40 

Paraldehyde; U. 8. Customs Decision on — (T.B.) 394 

Paraffin; Action of Sulpbuiic Acid on (Utruti and 

Miehaile^cou) 1206 

Composition of Commercial . (Mabery und Payne) .. 1022 

Hydrocarbons ; Separation of Solid from Petroleum 

without Distillation. (Mabery and Slepleiii) 1022 

Hydrocarbons j Solid in certain Pennsylvanian Oil 

Wells. (Mabery) 1022 

Liquid and “ Paraffltnun Molle ” ; U.S. Customs Dec:sion 

on . (T.H.I,... 782 

U.S. Customs Decision oil . (r.B.).... 40 

Wax. ttvidar Wax. 

Paralbrma!dehyde»; Action of on Sesquiterpenes. 
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Parafuobsine. See wider Dyestuffs. 

Paraguay ; Petit-Grain Oil Exports of . (T.U,.) f^4.5 

Quebracho Trade ot . (T.B.) *S4.5 

Paranilraniline ; Blue-Bed Prints with . (von Block) .... 368 

R*:d; Action of tlie Amines on the “Mordant” of . 

(Fttvre) '. 

Bed; White Discharge on . (Kuiz) 58 

See ftlso und'-r DycstuUi*. 

ParnnitropliPiiol as Indicator. (Spiegel) 6S2 

Paraaaccliarin. See under Saccharin. 

Parasites in Agriculture ; Use of Calcnmi Sulphide for Dcstruc- 

of . (Garngou) 729 

Pai-slcy- ami Dill-Apiols ; Constitution of . (Thoms) 797 

Pasteboard. (Class XIX.) 34, 42. 75, 127. 201, 265, 2K0, S:J4. 3S-2, 

4.5.3. 509, 557, 620. 677, 725, 758. 797. 834. 879, 909, 947, 
997. 1040. HIO, 1158. 1233 

Patchouli Loaves; Essential Oil of . See under Oils, 

Essoiit i.il. 

Patents; Lists of 4.3, 82, 143. 214, 280. 346. .394, 463, 504. 

579, l>3f!, 694, 734, 773, 807, 8 45, 8S8. 919. 96S, 1019, 
10.5.3, 1125, 1171, 124:i 

Act, 1902 ; Othfial Notice relating to the. (T.B.) 955 

in Canada. (T.R.) ^6i 

Bulcs for . 190 ). (T.R ) llfki 

Patterns ; Apparatus for Pi mtiMg . (P) Burdick 804 

Pavement, Bendcvitig free from Dust. (P) Chem. 

Werko Mugclti 1218 

P.avemcntH, Bilumitions; Preparing Compositions for . 

(P) Amies Asphalt Co 662 

Paving Blocks. Production of from Towns’ B-ifuse. ( P) 

\V« aver. 1691 

Flags : Maiiutacturo ol — Irom Destructor Slag 7.)9 

Material lor : 

(P) Monn 254 

(P) Prest 192* 

(P) Thompson 64 

I’eanut Oil. Sec under Oils, Fatty. 

Pearl, Imitation; Preparation of . (P) Soc. Anon. La 

Cornalithe 553 

Pi'at : Apparatus for Treat ment of — ( P) ('annichiicl 897 

Blocks; Manufacture of — . (P) Gaerlror 896 

Bricks. See under Bricks. 

Briipiettes. (P) While and GriHlii 317 

Briqmttes; Treatment of . (P) McLean and 

Peterson 815 

(5mversion of Raw — iriiot^olid Fuel. (!') Schhekoysen 1204 

Distillutiou of . (P) Haiimci- 978 

Fuel from . (P) Bessey... 112 

-Gas Works for Electric Po«ver Stations. ( Frank) 538 

Oven for Coking . (P) Bteiner 980 

Removing Water from — . (P) Kittler 326 

Spirit Manufactured from (T.R.) 570 

Wax and Analogous Products • Manufacture of . (P) ^ 

Bouchaud-Pracciq <16 

Pentane J^ainp ; Investigations on the . (Paterson) 895 

Pe;ipennmt Oil. See under Oils, Essential. 

Perborates ; Action of Bone Acid on Alkaline Peroxides. 

(Jiiubert) 1145 

Perclilorate ; Reduction of in the Wet M'ay. (Sjollenm) . 1161 

Peirhroraic Acid; Preparation of . (Riesenfeld) 993 

Perfume. Artilicml ; Jlauufacture of . (P) Imray. From 

Meistcr, Luciur und BrUning 203 

from Citryliduio Aceto-acetlo Ether. (P) Knoovenagel. . . 204 

” Farnesol ’’ a Substance suitable for . (P) Bloxam. 

From Fab. Prod, de Chimie Organique de Laire . . 203, 201 

H mts to Exporters of. (T.B.) 21-4 

Periodates : Electrolytic Production of . (MUller) lUl 

Periodic Aind and Periodates , Electrolytic Production of — — . 

(Muller) IBI 

Permanganates ; Manufacture of . ( P) Tixier and others 489 

Peroxides ; Functions of in the Chemistry of Living Cells. 

(Chodat and Bach) 210, 805, 802 

Peroxyda'«e Reaction; Velocity of the . (Bach and 

Cliodat) 763, 802 

Peroxydases; Nature of the Action of . (Bach and 

Ghodat) 605 

Peroxylaminesulphonates ; Preparation of . (tiaga) 59 

Peroxylaminesulphonic Acid ; Examination of . (Divers) 60 

Formation of . (Divers) 185 

Persnlphates; Quantitative Determination of (Patinain) 882 
Quantitative Separations by means of (von Km rro) 133 

Preparation of . ( Mtilter) 087 

Peru ; Cocaine Production in . (T.E.) .• 371 

Trade of . (T.B.) 1095 

Petit-Grain Oil. See under Oils, Essential. 

Peruvian Balsam, White; Constituents of — (Thoms and 

BUta) nil 

Petroleum. (Class III.) 15,40, 65, 112. 182, 213, 247, 278.317. 

868, 436, 84, 640. 602. 654. 710. 746. 780, 8l0, 661, 607, V3l. 

078. 1022. 1062, 1141. 1206 

ApparaDis for Distilling . (P) Gathmann.,.*..,.,,,* 487 

Apparatus lor Produoiiig Gas from — — . (r) Kuetttel,,*, 813 

Appaiatus lor Eettniug . (P) BriMAh-AtneHoan 

Power 0». From O’Neall W 

Boring; Supertteated Steam fur ' — . (SKaynolt) 4|2 
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retroleum—c^m^. 

Bountws on Crude . (T.R.) WC 

in Caliiomiain 1903. (T.U.) 7(10 

Canadmn 113 

Coal-hkc Substiiuce aocompauymu: Cnueabian — . 

(OharitBrl)koft) U 

DpBulphuriMition of . (P) Colin 15 

and itii Distillation Products ; Action of Poruialin on . 

(NiLbtjukow) 1082 

and Its Distillation Products ; Optical Dxuminaiion of . 

(liakusin) 810 

Pielrt; T<ew , in Unssia. (T.R.) 

and its Ilonioloftnes; " feiiponifymg” . (P) Lotliiunnior 

and Trocqueiiftt 05C 

ITydrocarbons in Ciina/liaii with UikIi Hoihng Poini-s. 

(Maticry and Murnsen) 1022 

Hydrocarbons in Ohio Trenton liimesl one with Boiling 

jViinta above 21 C. (Mahorv nnd J'nlni) 1022 

Hydrocarbons in Santa Barbara Crude Oil. (Mabcry and 

Zoul) 1022 ! 

Impurities ill Korj slaw, Dcternnnatiou ot . (Wide- i 

zynski) i 501, j 

Impurities in t>ndc ; Deicniiiiintiou ol . (fsettc))... '.).'>2 | 

industry in the Caucasus. ('IMt ) tOl , 

Kentral Sulphuric K.stcr in C’oninicnml . (Henslcr j 

and Delimited i) 3? 7 | 

■OccMi'rence of in Pedcriules, l\‘squero, and dol Plata, , 

Venezuela. (HirzelJ 112 

•Orgnnu', Acids from . (1*) Zelinsky 31, ^ | 

^.iiuility of Auslnmi Export . (Zuloyiecki) <>54 i 

J^irlismeiitai-y Acts relalniK to fi-to I 

Production ot in Jlovnco. (T.IL) 5ii7 ■ 

Piocluction of ill California (T.Il.) 12J5 ! 

Production of Bouinania. (T.R.) 5i>ii, 1049 I 

Production of Ruswa. (T.li.) 7tl0 . 

Production of Russia ; Decline in ('I'.R ) 1108 ; 

Production of the United Stales ui ]9(‘S. (T.R.) 1019 

Products, Countcrvaihiig Dut,\ on , U.S. Customs Decisi'in ' 

on . (T.ll.) 880 ; 

Products : Dchilitlons nt Nomenclature of 55 

Radio-JiJCtive Gas f 1 0111 Crude - -. (Burton) 1003 ] 

lU'lliimgof . {V) Durupt 1083 

Refining of m Finnce. (T.R) 500 

Rendering Unuilbiminahlc. (P) Dilette and Telabot. :‘98 I 

Ru.ssian Exports of . (T.R.) 5‘*0 I 

Russian Production for lii03. (T.R.) 213 

from Saghalien. (Klci) 55 

Solidifying and Applying as Pud. (P) Kuess 817 

Spirit or Benzine ; N'oti's on . (Carry and Watson) . . 7(U 

from Trinidad 113 

Wasteful Mdliods ot Winning . ( Anuorman) 054 

l*liarraaCPUtieol Compound: ISlnuufa.-turc of (P) 

Newton. From r. Bayer and (5i 201,798 

Piiellii-iidrium Aquaticum ; Fss^'iilial Oil ol . i>oe tiuihr 

Oiks, Essential. 

Phonacetin ; New (hdour Uwietums for . (Bavral) 330 

Plienocoll ; Detection of in C.iscs of J’oisoimig. (ArchoUi) 703 

Phenol Compound ; Pmjiarntion ol -- , (P) E'arbonfabr of 

EUierfeUI Co. Prom (ientsch 1237 

and Formaldehyde; Coiidcnsatjon Product ol . (Py 

Stophan 1233 

Volumoinc Determination of — . (Moerk) 0.53 

Phenols ; Composition of the Scries of . (P) Cr,>Hs .35 

PoJyliydnc : Action of Mol.yb(iate.s on — . (Prabot) . .. C85 
Separation of—— from iiiiiicral Tar. (J’) Clicm. Fabr. 

leaden burg 5.5 

Phenolphtiialcin. Seeuruhr Dyestutls. 

Phenylacenaplhy] methane; Prepnratitm of . (Dziowonski 

and Dottu) 150 

Phenyldiazoaminolienzcne 1 )en va( ivcs, nnJer DyestulTs. 

PhenyleniHiifttnine ; Distinguishing between m- and 

. (Frabot) '585 

jp-PhenylenediomiiU' ; Oxidation-Products of . (Erdmann) S8.5 

PheMylglyolne-o-carhoxylic Acid. AV under DycHtulls. 
Phenyl-glycnie-carboxylic Acid Nitrile. AV ■ andisr Dyestuffs. 

Philippines; Hang-Hang Oil Produced 111 llio . (T.R) ... 918 

Phlegm.*? ; Continuous Direct RoclJllcatii n of . (P) Baudry 

1197. 119.8 

Rectifloation of . ( P) Baudry. 1231 

Phonographic Cylinders ; Composition for Manulactureof . 

(P) Dofavrie 8.34 

Records; Composition foi . (P) LinnU!re loil 

Phoflphate Deposits of South Australia. (T.R.) 8i) 

Ferric ana other ; Soluble CoUoniul Form of . (St*ll) . fisy 

Puriftcatiou ot . (P) Reymond «i.3 

Ruck- ; Dheovencs of in Tunis. (T,R.) 42 

Rock- ; New Source of . (T.R.) 1245 

Rock- : Output of in the United States. (T.R.) 919 

Trade of Alrica. (T.U.) 597 

Wolter; Charaetcjristicsof . (Wagner) 915 

Hiosphates; Action of Water nnd Salino Bohitions upon 

certain. (Ci^nieron and Huist) 900 

Colorimetric Determiiiatic'ii of . (Schreiner and 

BrownJ 1210 

American Trpdo in in 1903. (T.R.) ..... — 149 

Conversion of — into Dicalcium Pliosphatc, Ac. (P) 

De Wilde 110 

^ Phospho-zinro-olumincHmagnesien ” fer Treafmcnt of Sewage 

and VVateR (P) Dallcmaud and Uuuiierre... 55C 


Phosphorescent Substances; Research on . (Hofmann ‘ 

and Diicca) 1003 

Phosphoric Acid and Crude Phosphates ; Rendering 

Soluble, for Manunng. (VstgaarU) 329 

and Glycerol ; Esterification of . (Carre) 3.5 

Manufacture of . (P) Powtor and Fiillows 252 

of Mariuros; Effect of Liming on . (Schulze) 1939 

Solulile m Citric Acid in Basic Slag ; Determination of . 

(Sorge) .*•••'.• 

of Tnoalcuim Phospliate ; Action of Ci-rtain sxibstances on 

. (Stulstrom) 015 

Production of , (P) Brandon fr6res 7t»7 

and SilK'ic Acid ; Soluble Compound of . (P) Woltera 291 

Esters of (1 lyeorol. ( Carre ) 128 

Oxide in .Miignesiuni Pyrophosphate; Calculation of . 

tlvampler) 133 

Phospbovitc : Increased Solubility oi in Presence of 

•* Physiologically Aeid Salts. ’ (Scliulow) 198 

Phospboriw in Calcium Ciirbide; Di^torminatioii of . 

(Lulholm) 9.51 

in ceil 11,1 II Foods , Stiitusof . (Hurt anil Andrews)... 53 

Compound m Wheat Bran , Niilure of tlie I’nncipul — . 

( Fatten and Hart ) 918 

111 Iron Ores; Determimuiwii of . (Rowland and 

Dimes) 1189 

111 Organic Bodies; Detenimmtion ol (vou Konek) . 793 

Scarlet : Investigations on . (Sclienck) 17 

111 Solutions ; Quantitative DeteruuniUioi, ol . (Chris- 

lomauos) 1999 

Pliosphonis ScsquisulpluUe and Sul|)i)iir lu Tiarbnn Bisiil- 
. idude; Action of He:it and Eight on Mixed Solutions 

of . (Derviii) 274 

Snlpliidi's ; Preparation ot intlieCold. (Bouloucli) . 214 

Photographic Mutenals ami 1 rncesses. (Class NXE) . . 35. 79, 12!*, 
294, 297. .H.S.:, IWi, 455, 593, 559, (122, 980, 727, 799. 

83',, h8l. nil. 9t0, lO-Pj, 1112, 1191, 1238 
Photochemical Reactions in a Homogeneous , System ; Reversi- 

hlc . (Lulliei and Weigeri) 843 

Photographs in Colours • 

(Eumierc) 8M» 

(1*) Riebriisalim and Posseldt 922 

(P) S/.czepaiiik 79 

Development of in Daylight. ( l/umu*i’<> and Seyewclz) 5i)(» 
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I Secondary Actions. ( Sterry) . : . . . ,384 
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Plates ; Action of certain Substances on . (Blass and 

Plat^^*Ao*t^on ui ’vv'ood ou in the i)ark. (Russoli ) . , . OOH 
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Nuscli. Prom the Franklin Tarsulat ,337 

111 Colours- • 

(P) Hero nil 

(P) Soulli !*50 

( P) Wood 4:5 

Kmuksions; “Optically Sonsitising — . (P) Soc. P. 

Haver ct Cic 337 
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Theory ot the “Mariotypu” and “ Ozoryi»e *' Procca.scH (.1 

. (Manly) 129 

Triehroumtie , (P) JiiTrieaux and Uavidson 337 
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Poland , Alcohol Duty Free m . (T.R.) 579 

Reduced Production of Spirit in . (T.R.) 772 

Spirit Production of . (T.R.) 579 

Zinc Industry in . (T.R. ) • • 917 

Polishing Substances, Eiectnoiil Proliiction of . (P) 
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Pobehloral ; Preparation of . (P) Oaertner 950 
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Quercetin. See under Dyestuffs. 

Quercitol; Lie vo*rotatory Modification of , (Power and 

I Tuthi) 767 

i Quicklime? Conversion of into Powdered Hydrated Lime. 

{ (P) Eeaney, juii 10S9 

See aUo Lime. 



INDEX OP SUBJECTS. ^1- 


PAOE 

QuStilno ; t>etection of hv Andv^'n (Liger) . . . (!« 

Exports of from Jtivu duHog 11^0 J. f l.R.) 3 ir» 

Gl.FOr*ropfjOiiphalt‘N. ( 9**’**^!^, • ’ \ \\Y\' 

in Mixtures wiih other Umchoim Alkaloids ; Deter- 

ininatioii of . ‘ W«or) <120 

Is^oulial Hydrochlorido of ; Chai'MCtenstics of . 

(Curette) ion 

Produotionof inltaly. (T.R.) mop 

Rellnmgof (Martinotti and Castelhni) IIU 

Sulphate ; Petection of Allied Alkaloids in lao 

Shlphato : Texting of : 

(Howard) 0.4 

(Paul) 014 

Tannnte; Tasteless 120 

Qumine-di-imide. Sea under UyestulTs. 

Quinollne-o-carbonic Acids. See under DyesfulTs. 

Quinonophenolunulos. Sec under Dyestuffs. 

Quinonotd Hvdroearbou j Preparation of a . (Tlii»deand 

Ha 1 lion I ) COS 


R 


Radio-netn 0 (la.s in the Hot Sr.rings of Wiesbaden. (Hen- 

rich) 

Metallic Coatuift; Depositing a . (P) Sthaincr and 

Kiush 

Substances; Apparatus for Utilising and Storing - — . 

(P) Arrnot de Lisle 

Uadioacliviiy and Matter. ( Witiklor) 

Jladium ; Action of on Midals (Orloff) 

in Ainmcan (vamotite. (Phillips) 

Hronndc: Gases ()i eluded or Eimtted by . (Dewar 

and I’une) 

Hroinide; Inlluciiee of — on Electrical Kesislance of 

Hisuiii'h. (Puillot) 

Mnierulsiii Quebec. (T.K.) 

Origin of . ( McCoy) 

Hays; Action of on India-Hnbhcr. (Ditmur) 

Kays; Luniinesrope for ('empaving Substances undi r tlio 

Inllnence of . (Stanford NVebster) 

Research on . (Marekwuld) 

Research on in Austria. (T. R.) 

Ill Umnium Conn ounds. (Holtwood) 

Use of in Pliotography. (Stroud) 

Ramie; Hlenching of . (P) Jnrdiii 

Decortieatin;: and Dcgunuiinig . (P; HeiideJ 

Rare-Earth Mordanis. (Ba.skervillc and Foust). 

Kusehig’s riieory of the Lead-Clmnibcr Proects. (Divers) .... 

Raspberries ; Esrenial Oil of . See under tills, Essenlial. 

Rny» of Short AVave-Lemrth : Clieinual Aclioii of on 

GostH'iis Hodies. ( W urburg and Regeiier) 

Reaction-Towers, and Regulation of Temperature therein. 

(Rabe) 

Receivers for Use in Maniifacluro of Acids, &c. (P) Round... 

Rectifying Apparatus. (P) Parbet 

Red-lead; Manufaeturo of . (Liebig) 

Reducing Apparatus and Process. (P) Tone 

Elements Reducible at Nearly Same Temtierature. (P) 
Tone 


I 

11U4 I 


I 

80.'> I 
(527 I 
Min I 

1117 

20 S I 


209 

0.-j5 

801 

1018 


llS.", 
208 
.MM 
087 
455 ! 
18 <’t j 
7-18 
104 I 
1178 I 


1008 

109 I 
.870 I 
1031) 1 

110.8 I 

371 j 
192 I 


PAGE 


Report— coitf. 

oil Explosion of Nil r.^otton at Factory of Mbss’'s. Curtis 

and Harvey. (Desborough) 500 

on Explosion of Niiroglvcenu ai Ilsylo, Cornwall. (Thom- 


cf H.M. inspector of Explosives for 1903. 727 

of Honorary 8 reasurer 8.’i2 

of Mersey and Irwei! Joint Committee. (Tatton) 878 

of Principjl t’hemist of tlie Government Laboratory, 

)00»-4. (T.R.) 885 

of Prussian Factory Inspectors on Nitrous Fumes and 

A rsori i uretted H yd ro ren 772 

of Royal Commission on Ar..oMical Poisoning. (Baker)... 150 

on Tests for Detection of Arsenic in Drugs. (Diinstauand 

Robinson) 990 


Itcsrarch Laboratory at Manchesier; Oiiening of the 

Sehunck — 731 

llesenes; Colour icr Aniline Black on Wool. (Pokorny) 4811 

Residue of White J-ead Manufacture ; Treatment of . (P) 

United Lead Co. From Bailey 82.) 

Residues- Treiifineiit of . (P) Boult. From Vassoux . . IKi9 

Resins. (Class XIIl.) 2(5. 41, (50. 81. 121, 14.8. ITS. 214, 8(«), 328, 

.8tl. 378. 447, 4!).-. 551, 015, «70. 7 j0, 755. 79.8, 829. 

872. 99.5, 91.8, 9S9. 1930. 1102, 1153, 122<5 

Resin Acids of the t'onifera*. (I'usterlleld and Bagley) ySJt 

Copal Jind Kino; New . (Heekel and fcJchlagden- 

hanlTen) .82S 

Gomniier from l«omiiitea 5.51 

(iuniaeum ; U.S. Cusloms Decision on . (T.R.) ,844 

of Hopea Odorata (“ Rock Dammar "). from Burma 5.51 

.Supposed Kaun , Irom Qiieeuslancl 70, S 

Tueaniahnc- Constitiilion ot ( ommercial . (l.schircli 

and Stud) 7t'8 

See aim Rohiu. 

Resins ; Treatment of . (P) Terris.'te .5,52 

'I lent nient of Products com aniimr . (P) Johnson.... 99ii 

ResinouH M.-itk'r; Extraction of from Pitch Pine. (P) 

Peiiniruan 829 

PiodiietH : Appamtiix for Distillation of . (P) Co!.,., 94.8 

Substances: ExInietion of . and Apparatus therefor. 

(P) Genovor 11,53 

Substaiiei s ; Production of . (P) Fry ,87S 

Siibstaiiecs ; Synthesis ot , (P) Blmuer 4|S 


Resoflaviii. See under DyestulTs. 

Resorcinol, Pure; U.S. Customs Decision on — *. (T.R.) 507 

Retort Beds; Inclined--—. (P) Little 1149 

-Coke Oven. (P) Scott 5l9 

for Coninmou.s Sublimalion and Rellning of Sulphur. 

(F) Consoli ISO 

for Extracting ( il from Shale. ( P) Hague 055, 121)7 

for Making (ias and Coke. (P) Scott. From Kloinan , . , .m:. 5 
Vertical — , for Gas. (King) lU 


Retorts; Apparatus for Use for Heating Substances in——, 

(P) Stanton 

Cement for Rcpairinr ■ ( F) Wilhanis 

Chauge.s in Zinc during Use. ( 51 u id ha user) 

Gas : 

(P) Angus and McPherson 

(P) Derval 

(P) Verdier and 'feuloii 

Inclinod Giis . (P) Derval 

Manufacture of . (P) Bach 

Mouth-Pieces for Inclined Gas >. (P) Gibbons and 

McEwen 


000 

82.5 

373 

301 

3921 

1981 

859 

04 

.861 


Rofraclomoter Scale for Use with Fats and Oils. (Leach and 

Lythgoe) lltS 

Refractoiy Articles ; Manufacture of — . (P) Bach ()♦, 007 

Material; Basic , (P) Matfarlime .540 

Material; Manufacture el . (P) Middleton IHH 

Materials in Electrical Rcsistunco Furmiees (Fit'/.Gerald) 1151 

Materials; Fusion of , (Dunn) 1132 

Porous Bodies ; Production of . ( P) Cie. Fraricaise do 

I’AcetylOne Dkssous 825 

Refrigerating Appaiatus. (P) Windhausen and F. M’ind- j 

hausen, juii 976, 970 j 

Refuse ; Destroying Town by Burning, &c. (1*) Navlor. 34 ! 

from Distilleries, &e. ; Purillcation of . (P) Street. ., 070 1 

Distillers' J Treatment of . (P) Cameron 724 ! 

Nitrogenous, and Waste Sulphuric Acid; Simultaneous ' 

Utilisation of — -. (Donath) 1228 I 

Town ; Paving Blocks from . (P) Weaver 1091 j 

Town ; Separation or Treatment of . (P) Rawlins and I 

Douglas 020 I 

Treatment of . (P) Garrigou 8.83,1109 

Treatment of for Utilisation ofsame. (P) Charlton,. 500 ! 

Report on Alkali Works ; Chief Inspector's Annual — 784 | 

on BacterioscopicExaminaticnof Water. (Royal Institute 

of Public Health Committee) 1002 

on the Oadnuum Cell. (Uarliart and others) 1161 

on Cider-making. (Lloyd) 73 

of Committee on Gas-Testing. (T.E.) (191 

of Council 851 

on Explosion of Fulminate Composition at Greenwich. 

(Cooper- Key) 269 

on ExpltMiou of Gunpowder at Factory of Messrs. Curtis 

and Harvey. (Lloyd) 727 

on Explosion of Nitroglycerin at FaVershara. (Thcraxou ) . 268 
o« Explosion of Nitroglyoerin at Fiintory of Messrs. Curtis 
and Hun'ey. (Cooper* Key) * 788 


Retting Apparatus. (P) Summers 1212 

Revenue and Expenditure for the Year 1998; Statement of 

642 

Rlio.lamiiios. See under Dyestuffs. 

Rhodeoso and Fuco.se ; Eimntiomorphism of , ( VotrCek) . 1165 

Iso- ; the Second Methylpeutcsj from Convolvulln. 

(Votocek) 275 


Rhodinol; Synthesis of . (Boiiveault and Gonnnand) ... 759 

Rhubarb ; Colorimetric Valuation of . (Tsehirch) 953 

Rhu.s GUbrn; Fixed Oil from Seeds of . See under Oils, 

Fatty- 

Rice; Application of Manganese Chloride in Culture of . 


Influence of Varying Itntms of Litre to Magnesia on 

Growth of-- — . (Aso) S3l 

Oil. Ni?® Oils, Fii tty. 

Rice-Flour; Treatment of for use in Finishing Textiles. 

(F) Son. Anon, do-i Rizeries Frutir.iiNfla fiA 


(U) Boc. A non. ao.s luzeriea rraufaises 59, 725 

Road Materials : Testing of . (Page and Cushman) 269 

Boaatlng Apparatus : 

(P) Hecking 13 

(P) Thomas and other.s $94 

Robioin : Examination of . ( Walioschko) 758 

Rock Phosphate; New Soureti of . (T.R.) 1246 

Rollers for Calico, &c., Printing ; Use of Photography in — — , 

(LanipT) m 

Roman Cement. See under Cement. 

Rooflng; Flexible . (P) Standard Paint Co, From Bngen 

and Abraham I217 

BtKianiliDO and its Derivatives. See under Dyestuffa. 

and p-iiosaniline; lUinidV Distinguishing botireen 
— ^ (JoimUreclit and Veil) 1847 



92 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


FA6E 

Rost) on, Esnential. See unties Oils, Essential. 

Roac'woud Esstmco in Frenoli Guiana. (T.EL) 42 

Rosin awl Rosin Oil : Practiciil Tsps of . (Stanishiwski) 328 

JSiae; Manufacture 01 . (!’) Erfurt 202 

See also Resin. 

HotlmniMted Experiments . Elans and Tables for Field 

licfcrenee 672 

Rouinanm; IVtroleutn Froduetion of . (T.R.) 50»;, 1040 

1[lowuii Bernes; A Ne>v Siurar from . (B(*rtrand) 1165 

Rubber ; Anulysis of . (Fendlor) 1117 

Apparatus for Smokinff (Danin) t Ol 

Apparatus for Vulcanuiniif . (E) Soc. F. Clout h 830 

litnn British Central Africa 7«S 

ot Clumemorpha Macrnpbylla ; Cluiriu t eristics of .... 091 

Ooi-Ko: Collection and Ereparalion of . (do AVildi'- 

miui) 70 

Crmle : Examination of . (Fendler) 7«4 

Extraction of . (?) Lawrence) 2(! 

E:xtraction of without Solveiits. (?) Aldricli and 

Ryan 148 

1 Goods; Apparatus for Vulcniiisii If . (?) FrankenberK 27 

Hose; Antinonium Fluorule lor Dismfccliniu: . (Hultel) (520 

’ ImportH into France. (T.R.) 1124 

InaustvyofKra7.il. (T.R.) 8i 

Kickxm . (Zit70w) 7.'5."* 

o| Laudolpliia Kirkii. from AraatonKuland. N-ital 7113 

Latex; 'Irentraenl ol ,:ind Apparatus tlierelor. (?) 

, Christ lacns 1226 

Material resembling . (?; Western Rubber Co. 

From Leigh .320 

*'Mpni ” from Amiitongaluiul, Naful 703 

?ura; Deconniosition ot byO/oue. (Harries) 830 

Freparation ol from Latex (>f CustiHoa. (Weber).... J)0(5 

Fioduetion ot tli(‘ Congo Fie(‘ tetatt*. (T.R.) 844 

Production of I’uni. ISO!! I!i0 5. (T.R.) 1243 

Raw ; Appunitus lor Trent ing . (?) Daiuii 830 

Rixslainnng aiulRegenenitnig . (?) MeGmie. From 

Petersen 1155 

Regeneration of . (?) IV.ntio lOlht 

Resounes ot the Snudaii 70 

of Khyncliodia Wallichn ; Chaiacteruitics of 991 

Solutions or Compounds. (?) Frankenburg and Hette- 

ridge 906 

Substitute for (Wurtzibte). (?) WbiUill and 

lidsou. From Wbilall 906 

Tr(*e ; Ftili«ation of tin* Si'eds ol the Para ns 

of Lreeola Esculent a 1i cm Burma 9511 

Vulcanisal ion of . ( ?) Bourn 329 

Waste; Regenerating Vulcanised . (?) Kilted 322(5 

World’s Production of . (T.R.) 214 

See aim Caoutclioue, and India- Rubber. 

Rubberfi, Castilloa and Funtumia ; Experimental Cultnation 

of 70 

and Rubber Vines I rom East Africa 5i9l 

Rubidium; Determination ol . (Montemailiiu and 

Matuoci) 200 

RuHgalhe Acid Ethers ; Acidyl Den Mil ives of . (?) Chera. 

Fabr. vorni. E. Schenng. From Stephen and Kaiser. 207 

Rum, Ae. in British Guuina ; F.sterii ncrmally present iii . 

Ularrison) 12;)0 

RuBBiu- Beet Crop and Estimated Sugar Production of , 

^ (T.R.) 3170 

Oxial Industry of . (T.R.) 1245 

Duty-Free Spirit Question in — . ( r.R.) 73 1 

Foreign Trade of — in li5t'3. (1 .R.) SHtl 

Gold and Elatiniim Industry 111 — . (T.R.) 887 

iron and Steel Production of . (T.R.) 1240 

Manganese Ore Industry ol , (T.R.) 844. 

Manganese Ore Output of . (T.R.) I0(i7 

Mercury Production in . (T.R.) 279 

iilew Petroluuin Fudd in , (T.R.) 3510 

Oil-Stted and Oil-Cuke Exports troin Odessa. ('I'.R.) 957 

Opening for Iron Pyrite.s in — -. (T.R.) 1121 

Petroleum Exports from . (T.R.) 500 

Petroleum Indnslry in the ('uueiisus. (T R.) Otil 

Petroleum PrtKluction of . (T.R.) 7(;» 

Petroleum Production ior 1903. (T.R.) 213 

Petroleum Produet ion of Declining. (T.U.) 1108 

Pig-Iron production of . (T.R.) Jan.— June, 1903 1109 

Pkitininn Industry in the iNiiieteentli Century m . 

(T.R.) 507 

l%tmum Production ot . (T.R.) 213 

Proponed Reduction of Duty on Coal-d ar 10 . (T.R.) . 278 

Bpirit versuH Petroleum lor Lighting Purjioses in - . 

((jMoseuapp) .54 

ftnirit and Waste Liquors from its Rectification Dntnxtd 

in (T.R.) 9.58 

Tar for Manulacture ol Briquettes Duty-free in . 

(T.R.) t’91 

VarieticB of Charcoal in I he Ural. ( J non) 10!, 2 

Entile ; E.B. Ciutoms Dt'cision on . (T.R.) .391 


“ Bacaibolalo " ; U.S. CMloins Decision on . (T.R.) S45 

giuichanineterti ; Iletewninaticn of the Hundred Point on the 

Ventxkc Scale of — ^ (tfchtorock) COl 


, PAGE 

Saccharin in (Hycorin; U.S. Customs Decision on . 

(T.R.) 7.84 

Importation of — — Prohibited by (^reei e. (T.R.) 800 

Imriortttdon of into Spain Prohibited. (T.R.) 14.3 

Imports of by Spain. (T.R.) 344 

Para- ; Constitution of . (Kiliani and Lotlfler) 449 

Production of . (P) Ashworth 1112 

U.S. Customs Decision on — . (T.R.) 1063 

Saccharine Juices ; Defecation of : 

(?) Breyer and de Wehrsiedt 907 

(?) Kramper. From Salisbury 124 

Juices; Extniction and Utilisation of . (?) 

(Montupot) 196 

Juices. See also Sweetening Agent. 

Liquors ; Extraction of from Refuse. (?) Measels.... 94)4 

Liquors ; Purification of . (?) Koiior-iki 944 

Products ; Denatunng . (P) Dutordoir 016 

Saccliaromvces Satunius KK>cker; Characteristics of . 

(KiOcker) 1036 

Saccharomyeetes . A New . (Sclnoning) 11.57 

Succliaroso; Combinations of wall Mcliillic Salts. 

(Gauthier) 78, 888 

Sachsse-Sclilocsnig-l<ougi Mciliod ; Deleniiinatioii of Ammonia 

and Asparagine by Hie . { Browi. and Millar) .... 135- 

Safflower Oil. See iiiu/c v Oils, Fatt^ . 

Safrol ; Derivatives of , and its Relation to the Phenol 

Elbe's. (Thoms and Biltx) 4.54 

Saggars for Use in Pixiducing Barium Oxide, l'Ic. (?) Feld ... 18 

l^aghalieii ; Petroleum 1 rom . (Klei) .56 

St. JjOuin Exhibition ; Awards at 1014 

Exhibition 1905; Catalogue of Briti.sli Exiiibitsin Chemical 

Section 767 

Sake* ; U.S. Customs Decision on . (T.R.) 806 

Salicylic Acid ; Action of on Turpentine Oil. (Tardy) ... 797 

m Bismuth Salicylate ; Test for . (Lyon) 273 

and Euquimno , Coin)iound ot . (Ccsaris) 383 

Balol nndPlieitueeljii ; U.S. Customs Decision on — . (T.ll). 4.3 

Salojihene ; Reaction for . (Bi^rengei) 207 

Salt Formation ill Solutions. (Brulil and Schroder) 1242 

Manufacture of . (?) Tec 749 

Manufacture of I’nre . (1^) SHchse. From Trijdex, 

Ges. f. Soolc-VcrdainpfuTig im \ aeunm 1089 

Solutions ; FiTiiientatum Energy 111 Highly Concentrated 

. (Vamlervelde) 19H 

The M’Drld’s Production ol . (T.R.) lOOo 

Salts. (Class VH.) 17, 69, 79. 11.5. 141. 186, 213. 261, 27S, 321 . 

34.3, .31,9, 410. 488, 614, 605, 0.59, 714, 749, 7H4, H21, 865, 900 
934. !>H2, 1027, 10«7, 1146, 1213 

of Aoida containing easily Liberated Active Oxygen. (P) 

Jaubert 823 

Alkali; Production and depuration ot . (?) Blaek- 

niore 108D- 

Colloidal Slhcr (Pual untl Voss) 1139 

('u])ric. Precipitation ot . (d't Konnick) 624 

FeirouH ; (touversion of info Fi^rne halts (do Koninck) 624 

Luminiferous , and Illuminating Bodies. (Kunte) ... 1140 

of Metals, Electrolytic 1‘rodivction of . (?) Caai- 

pgne 268 

in Non aqueous Solutions , Reactums of . (Nuumunn) lU8fc4 

Piepamtion of by Double Decomposition. (Meyer- 

lioffer) 18fr 

Saltpetre ; American Trade m in 1908. (T.ll.) LJO 

Samoa; Copi*a Exports from . (T.R.) 461 

Sand and Cement ; Setting of Mixtures of . (?) Chan .... 1218. 

Sandstone ; Manufacture of Lime . (Schon) Gjf 

Sandstones. Artificial ; Electrical Production of Refractory 

Calccreous . (?) Schwarz System Brick Co. From 

Schwarz 002^ 

Sand-Cement. See under Cement. 

Sanitation. (Class XVIIT.) 33, 74, ]2(;. 201, 264. 280, 334, 343,. 

381, 462, 499, 566. 618, G75, 724, 757. 796, »82, 87», 91IS, 947^ 
996, 1040, 1198, 1137, 1282 
Sttutal-Wood Oil. S^e under Oils. Esscnijal. 

Saponariu : a Glucosido coloured Blue by iodine. (Barger) . . 1004 

feaponification ; Theory of : 

(Balbiano) 906> 

( Fanto) 988 

(Goldschmidt) 639' 

Saponin, and Manufacture thereof. (?) Merck and Co. 

From Robert 798 

Saponins of Entada Scandens. (Roscnthalcr) 602 

SaiKlinia ; British Trade with in 1992. (T.R.) 212 

Mineral Production of . (T.R.) 968 

Olivo Oil Production of . (T.R.) 957 

Saturation ; Double and Triple . ( Andrlik and Stanek) . , 672 

Saturators for Sulphate of Ammonia. (P) Schwab.. 748 

Scale; Removal of from Metals. (P) Gamurd and 

Ferranti, Ltd $70 

Schmitz Brewing Process; Riemarks on the . (Bleisoh) 1088 

Schfiolfor the Sugar, Starch, and Aloultol Industriiss in Italy. , 771 

Schuoh Qyanide Process 20 

SchuncU Research Laboratory at Mancliester; Opening of 

781 

Screening Appiiratus. (E). RissmuUer 18 



IlTDBX OF SUBJECTS. 




PAGK 

jalitig Wai ; TJ.8. Customs Decision on . (T.B,) 1052 

Seaweed (Fuous), Lommaria. and Carrspheen Moss ; Products 

cf H3'drolyKis of (MUtber and Tollens) 275 

Seeds: Eliminating Solvents from . (P) Swenson oi) 

Origin of Carbon Dioxide in during Germination. 

(Urbain) 1047 

of the Paiu Ruboer Tree ; Utilisation of 

Selenium; Use of Phosphorous Acid in Quant. Determination 

of . (Gulbier) KUC 

Semicarbazide, Metatolyl- ; Preparation of . (P) Furben- 

fabriken of Elberfold Co. From Callsori P50 

Sepjimiing Apparatus : 

(P) Rranscot 052 

(P) Houghton and other.s 434, ijoi 

Apparatus ; Centrifugal : 

fP) Adam 310 

(P) Aktiebolaget Separator bl)5 

(P) Arend and Rernslroui. From lierngan. . . 121)2,1221 

^Pj Austin ]l,),s 

(P) Ayres.. HO 

(P) DuhUiuist and Holm, Assnrnors to Nya AUtic- 

bolaget lladiator 070 

(P) Dull R7S 

(P) Hiiuberg 1202 

(P) Ijiedhoek 

(Pj Lossignol ISO 

(P) McConiack K.is 

(P) Maeiaa'lane 052 

(P) Oil ahd Waste Saving Miiolnne Co. From Pat- 
terson 1070 

(P) Ostrander 3r4 

(P) Ill'll nork* It 51 

( P ) HoIh'I' t son * ‘ 3 1 (j 

(P) Seger 303 

(P) Soc. F. Meyer's Sohri H, 

tP) Springer 3 k 2 

(P) i*;rM«'or 537 

( P) Van Kirk 14, 1202 

(P) Vermont Farm Maelune Co. From Kimball . ..’ 2t!.5 

(P) Winter 72 

Apparatus ; Device* for llegulating Discharge of (P) 

De liHival Separator Co. Fiom iJerrigiwi 1202 

Api*aniliis lor Dry Mnlorials; Centnlugril • . (p) 

liOison 004 

Apparatus ; lOlecl ro-Maguet ic . ( P) Tlu* lidisou Orc- 

Milling S.vn iwate. From Edi.son 007 

Apparatus : Muirnetic : 

(P) Dawes 10.11 

(ID Moss 1031 

Sesankt Oil, >SVe uudi r Oils, Fatty. 

Seed: Siibstaiiees mIucIi Aceonii«iny tlio Oil in . 

(Canzonen and Pore labosco) 19 j. 

Sesquiterpenes; Acfion of Paraformaldehyde on . 

(Genvressp) 021 

Sesqu'terpcne; A New . ( l-{u**gess and Page) 455 

Sewage; Agncultural Valm* of (hty in India. (Leather) 72 

Apparatus l(*r Distributing , (PJ Alliutt and Scatt- 

Moucriefl HOS 

Apparatus for Puritication of . (P) McClintock....*.*.' 452 

Appanitus for Tosling . (P) Seott-Moncnelf nj7 

Apparatus for M'l eating Eleetrol>tically. (P) 

Schweitzer 75^ 

Tioclerial Puntleationor . (P) Kremer and Sclnllmg II.jH 

Biological Purdicatioii of . (P) Peters S33 

Disinfection of . (P) Pormn O.'O 

ElTeol of Son and River Water and of Biologieai Treatment 

on Nuiub-r of Bacteria in . (Clowes) .*^59 

Effluent ; Sprayer for , (P) ll?eve.s 1010 

Field Experiments on in Bombay. ( Mollison) 72 

Filtration and Purification of . (P) Barwiso llos 

Method and Moans for Treating f ID Hewes 7 H 

Organic Colloids of . (Biltz and Krobnke) 019 

Precipitant for Purification of , (Pi Lallemand and 

RoutiiJrre 1040 

Process and Material for Treatmi'ni of . (P) Lullc- 

mand and Goutiftire 550 

Purification of : 

( P) Adams and Springborn 

(P) Eiohen 

(P) Jean 

(P) Tmvis and Ault 

or Sewage Elflucnt; Apparatus lor Distributing . (pj 

Taylor 

Sludge ; Ti'oatrnent of ■ — . ( P) Spence 

Sludge; Treatment end Utilisation of . (P) McLean 

and Paterson 
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itSS from — . (P) Hague . . . 

Betort fiw Treatment of (P) Hague. 

BMlao ; Substitute tor (p) Dudwig ............. 
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Siberian Fir i Essential Oil of . S(^e under OiN, Essential. 

Sicily ; Sulphur Production of in 1902. (T.ll.) t-h 

Sulphur Trade of (T.R.) 843^ 

Sumach Trade of . (T.ll.) 41 

Sidot’K Blende. Sse under Blende. 

Siemens Process for Winning Copper; Studies on . 
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Regonerative Furnaces; Improved . (P) Kurzweni- 
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Sienna, Burnt Italian ; U. S. (Tistoras Decision on . (T.R.) 844^ 
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Nat ur.al and Artificial; Ditferentiation of . (Herzog) 783 
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Weighted: .\ctioii of Hydrofluo.silic Acid on”— 
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tioiis. (Hamilton) 326 
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Metallic ; Preparation of . Criiallwitz) 902. 
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in Zinc; Uijternmnatmn of . (Friedrich)...'. 3114. 
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tioiiof— . (Plimmer) 76 

Doable Salts of — . (Bodtkuder and Eberleln) 4^ , 
Jaalides t Photo-chemical Bidiaviour of 

(SduiufD and Braun) 386 

Nitrite; Action of Iodine on , (Ndekn«lw)*,#.,.,*i.., 60& 
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Slags; Composition of — in Ferromanganese Production. 

(Wittmunn) 117 
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Apparatus for Manufacture . (P) Soc. Tulvaudo 

FrOrcs and Doimult 1102 

Appnratusfor Rapidly Cooling l/qmd . (P) Roth... 905 i 
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Stock ; U.S. Customs Decision on — 771 

Ti3ide of Marseilles in 1903. (T.R.) 803 

Tree of A Igferia . (T.R. ) . . .344 
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Soaps, Calcium ; Dissolving by Means of Ammonium 

Citrate. (Justivi.Mueller) 1211 

Developing Active Oxygen, and having an Antiseptic, Ac., 
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Grading — ns to llieir Detergent Power. jHiliyer) 1.37 
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Manufacture of . (P) Dreymann 988 
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Reiss 195 
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Soap-Suds ; Troatnujjit of Refuse . (P) Turner 87s 

Soapstone Fibres ; Examination of . (Guthe) 728 

Production of the United StBtc.s. (T.R.) 916 

Soda, Ammonia-; Process of Manufacture of from the 

Standpoint of the Phase Rule. ( FedotieiT) 805 

Cau.stic ; Electrolysis of Solid . (Haber and St. 

Tolloczko) 103.3 

Caustic ; Manufacture of : 

(P) D.dbear 62 

(P) Girard 984 

Caustic; Manufacture of i»y Electrolysis ; 

(P) lleibling 822 

(P) Esenvo de Romani 68 

Caustic; Obttimng Strong Solutions of by Electro- 
lysis. (P) Kscrive do Romani 68 

Caustic. Sir also under Sodiiur. HydroxidCi 

Soda-AV'aste : Use of in Making Artificial Stones or Bricks. 

(P) Abrendt.s 490 

Sodium ; Production of Electncally 

(Canier) 828 

(P) Parker 1"3.'> 

Sodium BIsulphato; Utilisation of as a Manure. (P) 

Augibund 729 

Bisulphite; Alteration of xvlien Exposed to Air. 

( liumif'ro and Seyewetz) 799 

Carbonate as a Disiiifoetant in Brewing. (Will) 12.5 

Carbonate ; Rapid Prepanition of in Small Crystals. 

(P) Soc. Hofmann and Bros 823 

Chloride ; Electrolysis of , (Kettcmlieil and (Jlarrim*) . 827 

Chloride and Potassium Chloride ; DdTerences in Eleclro- 

lysisof— . (Winteler) 1087 

P’eiTie Sulphates ; Preparation of Two . (Skmhal) . . . 18.5 

PeiToeyanide ; Maunfacture of . (P) Admins, des 

Mines de, Jlonxviller 714 

Formaldehydc-HyUi'osulpluto of . (Baumann and 

others) 1211 

Hydrosulphite; Action of upon Slotallic Salts. 

(Brunck) 1146 

Ilydrnsulphites; Electrolytic Preparation of . (Pi link) 792 

H idroxide ; Formation of . ( Brand) 743 

Hydroxide; Manufacture of . (P) Latham and Kiiis- 

botirg) 2.5.3 

llvdioxiile ; Preparation of Pure . (Kiister) 1027 

Hydroxide. Sec also under Soda, Caustic. 

Nitrate : American Trade m — - in 1903. (T R.) 140 

Nitrate; Elfect of Long Use of on Constitution of 

Soil. (Hall) 7.56 

Nitrate; Ri'asons lor Advanced Price of . j[T.R.) 1168 

Nitrate ; Statistics of . (T.R.) 79 

Nitrate Trade of Chili. (T.R.) 46o 

Nitrite ; Action of Carbon Dioxide on . (Monona)... 321 

Nitrite: Action of Carbon Dioxide on Solutiuns of — . 

( MarivT and Marquis) 252, 369 

Nitrite ; Analysis of — — . ( Lunge) 6H3 

Nitrite; Manufactui'e of . (Liebig) 1087 

Peroxide ; Use of in Analysis of (Jrgaiiio Bodies. 

(Pringsbcim) 504 

Picrate; Action of on Sodium Carbonato Soliuioiis. 

(R-ichard) 682 

Sulphate; Titanous and Production 1 hereof. (P) 

Spence and Sons. From Spence 645 

See also Glauber’s Salt. 

Sulphide as an Indicator with Fehling’s Solution. (Beu* 

laygue) 137 

Sulphide: Manufacture of . (P) Geii. Chem. Co. 

Prom White 442 

Sulphite; Spontaneous Oxidation of in Air. (LumiOre 

and Seyewefz) 488 

Sulphite; iJ.S. Customs Decision on . (T.R.) :G3 

Thiosulphate ; Electrolytic Oxidation of . (Thatcher) 4!>3 
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AVater-Oluss : Analysis of . (Heermann) 1009 

Soil Acidity; Comparison of Methods for Determination of i 

. (Veitch) 762 
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Bi’oazeale) 207 

Solonin; Sugar Compounds of . (Votofiokand Vondrieek) 75 

Solder for Aluminium and its Albys : 

(P) Forest 876 

<P) Pelletier and Seniprun 986 

Soldering ; Composition for . (P) K Uppers 67 

Solids ; 4ppartttus for Treating — — . ( P) Lubno 638 

Apparatus for Treating — — with Liquids or Gases. (P) 

Naef * 444 
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Inipoitation of .Siieehurui. Ac , Prohibited in - - (T.R.) 1 w 

Iron Oie Iroin Ibliino. (T.R.) .'•.liS 

Mineral Exiiorts of . (T.ll.) Plfl 

Minerals Prodneed in linrcoluna. (T.R.) ^ t+ 

Mining in . (T.lt.) 211 

Ochre Exports from CarthaKiMia. (T.R) ITl 

Olivo Oil Pioductnn ol . ( T R.) KH, 

Sficchnnn, Ac., Imports of {'I'.R.) 3H, 

Siieiry Production in -- . (T.R) 2K(I 

/me Oro Exjioi ts from r.irtliiigeiin. ('j’.R.) 770 

SparLcino; Pri'p-u;^itiou of “ — ( VViilsinlter an 1 Marx) 72(5 

Spelter; Maiinfai tnre of . (P) N ig(‘l nn 

The World’s Pi'oduction ol lu iPiKi. (T.IL.) 315 


Sperm Oil. See u)i<fcr Oils, Patty. 
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Miiniif.ieture of •— from Dried Potatoes. ( Hei .zelinaiin) tMS 

JMiinnruelnre of Irom Pent. ('I'.R,) ,'»"() 
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OU ; Delerminalioii of Iodine Ahsorption ot . — . (Har- i 

^oy) 413 

Oil; Rendering IJninlhuiuuuhle. (P) Dil-tte and 

Talabot tiyg 

f)il. See under Oils, E8*-enti.il. 

J'roduetion of from Wood. (P) Jfoskuis ffiO ’ 

Hussion Oil of ; Troatinent of , (!') Heber 4 is i 

Spirits; 'ioehnical Analysis of . (McCundless) 1)13 * 

Still : 

(P) Railey- {14.3 , 

(P) Standard 'Jnrpentuie Co. Fnon Krug ♦:'> ; 

Wood; Manufacture ot in Savannah. (T.R.) Sl-t 

Tyrosine in Eliler-Bcrnes. (Sack and ToIIciih) RM.3 I 

Purillfulioii of . ( Drown j 273 I 


u 

ritramarinp; Constitution of . (llohTaiid).. 5.71 

Manufacture of , (P) Cros.s op 

United Kinadom ; Trade of - — with some For(*mn Countries. 

(T.R) <i!)0 

United Stnt&s; Alcohol Tax in . (T.R.) 7.D 

Annual Report ot Du ector of jSationiil Dureiiu of St-indards. 

(T.R.) SP2 

Arsenic Mine 111 Virgima, (T.R.) 50K 

Asbestos Production of tho . (T.R.) op; 

.Asphalt Production in tlie . (T.R.) Pli; 

Jiauxito Production ol the . {'i’.R.) Di.8 

Jiesiiemer Stwl Production of in lti(i.3. (T.R.)..f. -'(d 

Dorax Production ol , (T.R.) iimk; 

Ei*omme Production of in IPaS. (T.R.) HI 

Cascara SugraUa Jhortnction in Civgoii. (T.R.) . , 77i 

Cement Imports of the — . ('I’.R.) 27f< 

(’enient Production of the . ('J'.R.) ^ 1213 

Chemical Imiwrts of New Tork. tT.U.) 31,3 

('oal'Tar and Arnnoriia Pioductlon of . (T,I1.) 7P 

Copper Pitiductioii oi in 1S'03. (T.R.) 1121 

Customs Decision on Acptin. (T.R.) 773 

„ ,3 Adeps Lanae Aqiui. (T.R.) 7.33 

„ Alcoholic Toilet Atlicles. (I'.R.) ... M 

M „ Alnann issistant. (T.R.) 112i 

., „ Alizarin Hluo (i.W. (T.R.) J41 

„ t. Alizarin Blue. (T.R.) :uu 

M Alloys. (T.R.) 733 

„ Am>l AcettiU^. (T.R.),. 773 

Anthracite Coal Mneks. (T.R.) 4o 

„ Antipyrinc. (T.R) r>7i 

„ lAi'wtol. (T.R.) 31.3 

„ Artilicial Oil of Eosis (T.R.) 8(it; 

Artincial Barium Sulphate. (T.K.). 34.3 

„ „ Aspluilt Mastic. (T.R) lofu 

„ Barium Carbide. (T.R) 8H1 

„ Barium PeMxide. (T.R.) 343 

.. Bunum Sulphate, (T.R) 4«l 

, "Barytes. (T.R) 73< 

.. . ' Blftck Varnish. (T.R.) lu«) 

„ u RiwK'heFB Blue, (r.h.) SOU, 732 


United States— emif. 

Customs DotFsion on'Boue Grease, (T.U.) 

Be, ne Size. (T.R.) 


PAGE 


1032 

Bone Size SubM ittiu*. (T.R.) 1052 

Borax Oltt-ss. (T.R.) 462 

Bomx tfhiss Powder. (T.R.) <33 

Droiimlluoi-cscic Acid. (T It.) 10.73 

Durnt itiilmn Sienna. { I'.R.) H44 

(kimplior Flower^. (T.R.) fiUh 

Carbolinciim, (T.R.) 41,507 

OcJluJoid Ai tides. (l.R) 42 

t’enum Oxalate and Hclioiiojiiii. 

(T.R.) 

Charcoal (T.R.) 

ClimcHc VVii;.. (i’.R.) BiiU 

Chincw' Mood Oil. (T R.) D 

Chloml Hydiiitc (T.R.) 4:i 

( ‘.hrysarn\)in, ('I'll.) <3F 

Clai il\ iiitr PowdiTN, (T.R.) 4112 

Coal-'J’Mr D.uisl uiTs. (I’.lt.) 507 

Coco'inid Mcarinc. (T.R) 

Coke. (T.U) 30U 

Copper /tcelnle. (T.lt) 7.34 

CoiLiiii-Sccd Men'. (T.R.) D'il' 

iiouniiiriii. (T.R) 

CountcrvMilnig Duty on Pclrolciuii 

Producl.k.. (T.R.) 8S<> 

Crcoliu J'cnrMiii. (T.R.) «S9h 

‘hyoliie. (I'R.) .3Sil 

DycsluHs (T.l{ ) . . . .* 770 

Fnllciii aired Oicitsc!*, Concrete Essen- 

<‘cs, mid Oil, (T.h ) 3I5> 

8(13 

.31)1 
]12i 
suit 

8I).V 

84.5 
8(lli 
.>lt 


FVrio Mlojh. (I’R.) 

Firo-Oliiv. ('r.U.) 

Firc-pioolcil Jill ill licr. (T.R) 

(birdciiia Oil. ('T.R.) 

< oTiiiaii Sihoi . ('I’.R) 

(ill.i COM in T;inu.ite, ('i’.R ) 

Farlli. ( I’.Il.) 

(iioiiiid .Sintiacli. (T.R.) 

(fnaiiicol Ciiiboiiiite and Fipciii/.inc. 

(TR.) :d.v 

CiiairuMim Resin, (T.R.) 3il> 

(iuni Guiiine. (T.R ) fFit 

(Jultu-Pciclia. (T.R.) 5fi!> 

Jleinatito Ot(' Pigiiieiit. (T R.) 4l 

III roine and lleioine Hyd.'odiloride. 

(T.R.) 7.31. 

llexaiDetlivleiiCldramiiK*. (I'.R.).. 4()2 

Hydroiinmono (T.R.) 31)4 

jLhth.vol. (TR.) 773 

Impure Dead Siilphute. (T.R.) 3t3 

Iron . ‘411 ml. (T.U.) 1U52 

Dros'.. (T.R) 5H8 

l.ogwood Hliick. ('J'.R ) 7.32 

Manganesi' Dorati'. ('J’.R.) 7.34 

Mi'tall in Mannaiic.se. ('I'.R.) 291 

Methylp.Nrocutechin Carbonic Ester. 

(T.R, 1 10.73 

Mineral Wax. (T.R ) 732 

“ Mixtiou Clarifie.” (T.R.) 3f4 

Nickel-Platetl •Zinc Sheets. (T.U.).. 392 

Octioi Tax on Alcohol. (T,R.) S4.'>- 

Olive Oil. (T.R.) :m 

OJeme. (T.R:) 1052 

Orange Flower Water. (T.R.) 734 

Quebracho Ex tnwit. (T.R.) 1052 

Parallhi. (T.R.) 4(1- 

Pnmitiu DiMuid and ParalUnum 

Molle.” i'T.R.) 732 

Fnrjildehydr, ('T.R.) 304 

Philcsopliical and Seienti 11c Appara- 
tus tor Colleges. ('f.R.) 380 

PJatinnin M’lre. (T.R) 41 

Polariseopic Testing ol SuR«r. (T.K.) 8tHt ' 

Powdeied Opium. ('T.R.) 734 

Pure Uesordnol. (T.R.) 5ii7 

Recovered Crease. ('T.R.) 1062 

Retort CurlKm. (T.R.) Tif- 

Ruby Varnish. (T.R ) 771 

Rutile. (T.R.) 391 

*• Saearbolate.” (T.IL) .^46- 

Sttccliarin. ('RR.) 1053 

^cchariu in G).yoenn. (T.R.) ...... 734 

Kttkd. (T.R.) 80(t. 

Saiol and Phenuoetiii. (T.E) 43 

Scientiflo AppttiaiUB. (T.R.) ....... iO 

filing Wax. (T.R.) 1062 

Sesainii and Peanut Oil. (T.R.) 1052 

Suting. ('T.R.) 39? 

Sizing SUls-h. (T.R.) 646< 

Finwhinar Soap. (T.R.) 770 

Soup Stock. (T.R.) 771 

Sfiermatine. (T.R.) 733 

Sodium Sulphite. (T.R.) 

Sulpliido PyeatuiZs. (T.R.) 

TauW. (T.R.) 

Thermit (T.ttj 1124 

TlnScWip. (T.R.) 41 

Tincture of Cannabis Indica. (T.R.) m 

Synthetic Oils. (T.R.) m 

Totmchlorophthalic Acid. (TMJ*., 782 

'IVinRpotoluol. (T.EA 460 

TegkableToBow. iX.R.) 392 
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343 
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United States—row^. 

Cobtoms Decision on Vienna Lime. (T.R.) 

„ White Enamel. (T.ll.).. 

” „ Wood Charcoal. (T.R.) 

Wool Grease. (T.K.) 

„ Vellow Giense. ( r.H.) 

'* Yellow Hard Grease. (T.R.) 

Drowlniols s in the — - • (T-R.) . 

Velapar, Produetion of . ( l.R ) 

Fisli Commission Report on Whale Oil. (T.R.) 

Fluospar Output of the . (T.R.) 

Gas. Coke. Tar. and Ammonui Vrorlucts in 1002. (T.R.) 

Gniphite Produetion of . (T.R.) lUiKi 

Gypauiu Produi'o in . (T.R.) 0.56 

Trou Ore Prodnction of in lOD.'l. (T.R.) !)17 

ijoad Proilnetion of the . ('I'.R.) Ki.-jI 

Litliium MineriKs in the . (T.R ) jUi; 

Majrnesilo J^roduction of the . (T.R ) 1131 

]ylassacha''etts Spceilication for a Btiimliird Record Ink. 

(Swan) ■'■*11 

Mineral and Molitl Production of in 11)1)6. (T.R.) M3 

Monnzitc Production of tins . ('I'.R ) Pit; 

Natural Gas Production of . (T.R ) 1121 

“Oil of Lciiion " Kxtraction in Calilornu. (T R ) 772 

Open Hearth Skbol Production m tlu' . ('!' R.) 10ii7 

Peii'olcuni Production of dunn;r 1!»()6. (T.R.) KUP 

Phosphate Rock Output in the . ('I’.R ) DU) 

Pia-lron Product ion of - — luJt'Ol. (I'.R.) 2;s 

I’rccious Metals Picdnccd in . (T.h.) 1051 

Re-nuuiufacturi' of Waste Paiier in the 127 

Soapstone Priiduc-t ion ol . (T.R.) DIO 

Spanish lloinatite ior . (T.Pv.) 1 Pt 

“ Standaid ItiMinitions ” ot Pure Foods und Drufcs. (T.R.) 2K0 

Stccl-hardcmuK ol Metals in tlie . ('I'.R.) 6D2 

Stone Industr.v ot tlio . (T.ll ) IIO) 

'I'alc Production ot tlio . (’I'.R.J 5)16 

Tin Deposits ot Alaska. ( I'.h.) IjOD 

Trade of in 15)06 4. ('I'.R.) P.5'. 

Trade of witli Natal. ('I'K.).. . 660 

'Trade of with the United Kinirdoin. ('T.R ) .6.* 

Wooil 'rurpi'iitiiie M Hiii.fael uri' in Savannah. (T.R ) 84t 

Zircon Production of the . I'T.ll.) PI7 

Urnnyl (hmipoimds , Jodoinetnc IMelliod of Dcternnning 

Uranium in . (Glasniunn) 2()(; 

ITreidc of ])ialk.\lacotic Acid ami Piodudiou nf same, (p) 

Ihrm of F. Merck. From Fischer and son Merinf? 

Uric Acid lJen\ atn cs. itnder Dycstuil’s. 


V 


Vacuum: Apparatus lor Producing a , Ac. (P) Iinray. 

From Sin 11 ton 

Distillation without iMcrcuiy Pumps. Ac. (Kiiitlt).. 

Drier; Continuous . (P) Hauck and Others H58 

Pans. (Pj Jiako ''Td 

Vo.sst)ls ; Covers or Stopiit'rs of . (P) Maiden ........ 160 

Vanadic Acid ; Colour Reactions of with Etlicnol. (Ma- 

tignoii) Eli 

Vauadiforous < )ro». Ncc under Ores. 

Vanadium and Oliromiuni : Separation of . (Nicolardot). 467 

Electrolytic Mauulacturo of . (P) Gin 702 

Extriwtion of Ironi J.cad Vanadate. (Hci rcnschiiudt) 1004 

Production of Iroin its Ores. (P) Auchiiiachic DH6 

Separation of Irom Alunnmum and Iron. (Glasnianii) 684 

Treatment of Ores and Products containing . (P) Her- 

reuschmiilt 

Vanilla containing Meliotropiu. (Qocllcr) 750 

Vanillm ; Action of Indirect Oxidising J'V’anent on . ( Hour* 

qnelot and Marciiadu r) 7fi(> 

Oxidation of . (Lerat) 76 

Preparation of . (P) Vei’h'^ 

Vaporising Apparatus. (P) Castanet 95#6 

Vapour and Air; Mclluid and Apparatus for Obtaining . 

(P) The Scott-Snell, Phillips Syndicate. Ltd lOSl 

Production of from u Liquefied Gas. (!’) Fournier .. 7U8 

Vapours, Alcoholic ; Recovery of from Volatila Products. 

(P) Jean ct Cie. and Ruverat 1251 

Apparatus lor Exhausting — . (^I*) Schwnnmger M58 

Apparatus for Generating . (Pf Desoucliee 1021 

Condensing and Cooling of . ( P) Erowno and Chand- 
ler '858 

Production of Chemical Reactions m . ( P) De Moiit- 

laur 1064 

Recovery of Tarry . (P) Hoc. Fratu;. des Electrodes .. 861 

of Volatile Solvents ; OoUeuting and T'reating . (P) 

EoucUaud-Praceiq 809 

Varnishes, (Class XIU.) . . . . 26, 41 . flO, 81, 121. 143, 195, 214, 260, 328, 
341, 378, 417, 404, C6i, 615. 670. 710, 755, 708, 820, 8?2, 005, 043, 
080, 1036, 1102. 1153, 1220 

Vaminh.Blaok ; U.S. Customs Decision on . (T.R.) 1049 

Coloured . (P) Leroy.. 

^mj^tion of — — . (P) Port. From Ellis. 070 

Manufacture of-—: 

(P) OMtnos Ohem. Co. From MtiUor-Jacobs. ....... 495 

(P) Crebert ^ 

(P> TixHir and Rambawd ^ 


Var A* sh— con 2. 

Manufaotnro of Fireproof (P)EymorGeR 715 

Mnmifttoture of Quick- Drying — . (P) Ahelmanu 880 

Ruiiy ; U.S. Customs Decision on . (T.R.) 771 

Substitute for (P) Blunte 196 

Substitute for Liuspcd Oil . (P) Mtiller and Klee. . .. 121 

Substiiuto for from Rosin Oil. (P) Blumo- 6L5 

VarnishcR ; Preparation of , (P) Tcrrlsso 552 

Studies on . ('Tixier) 070 

V'awMine; Composition of Conimercial . (Mabery) 1023 

Oil. See under Oils, irydrocarbon. 

RendoriiiHr Soluolc in Water. (P) Ges. *. Verwer- 

tilling di*r Roleu’schen, Ac 655 

Vaselines; Artilieial . (Girard) qi 

Vasclnics liidustriolles ” ; Manufacturo of . (P) Ta- 

bouriti 467 

Vat for Deicing Yarns. (P) lleuser D82 

\uts ; Apparatus for Discharging or Pilling . (P) Thonip- 

Hon. From Hlaisdcll 814 

Apiianitus for Filling . (F) 'rhompson. From Blais. 

dell 814 

Apparatus lor \ urnishing, Pitching, A.;. . (P) Kramor 8U 

Dyeing — .for Dobbins. (P) JJe Niioyer 1026 

Veneiian Red : Propanilion of . (McIntosh) 551 

Venezuela, Riibher-I,akxes from . (Marckwald and 

Frank) 860 

Veronal ( Dief liyhnal mj lurea) ; ChnracfcoristicK of . (Molle 

anti Kleist) 8<^0 

Vessels for Di<M‘harging Liquids uiidor Pressure. (P) Imray. 

From Deutsfhe Steinzeiii^wauren Fubr., Ac 804 

Victoria. .V'C Australia. 

Vinegar , Apparatus for Making — . (P) Douglas 200 

Older- ; Examination of . (Leach and Lythgoe) 566 

Ferment tor Maiiulaeture of Wine . (P) Ciiotteaii 

Jlisse) 336 

M%iiufaeture of —— lioui Skim Milk. (P) llurbier 32 

Vioform (lodoehlorohydroxyquinoline) ; Preparation of . 

(Wehrle) 

Virginia ; Magnetic Coiicentrutioii of Zinc Oro in . (Payne) 

Vindii.e. Seu under DyestulTi. 

Viscose; Apparatus lor Fixing Filaments of — — . (P) Soc. 


456 

762 


ni: 

Franc, de la Vihcoho 

Appar.itusi tor 'rreatment of - 

— , (P) .Soc. Franc, do la 


Applifsition of m Printing. 

Filument.s or Films Irom . 

( Haller) 

(P) Waite, Assignor to 


Heater for f lie* Treatment of - 

— . (ID fcinc. FraiH’. do la 


Jet for .Spinning 'riu eads Irom • 

— . (P) 8uc. Fran^. do la 


- T , 

Lustremg Vegetable Fibres 
s^d»r«nivt - - - 

by Means of . (P) 

5,68 

20:) 

Manufacturo ol 'Threads ol — 
Viscose 

— . (P) Soc. Frawf;. de la 


821 


7£5 


321 


(F) 


8fc 

758 

834 


Manufacturo oi 'Treatment of 'ilireads from 

Steam and 'Toplmm 

Punlicaiion ol . (P) Sprnaucc. From Cross, 

Treatment of . (F) Soe. Fran;, do la Viscose 

Viscosity of Pitcli-liko Substances. (Trouton .and Andrews) . . 680 
Viscous Materials ; Apparatus for Drawing ofT -- — (P) Gkde 1229 
\ itnol. AVc Sulphuric .\cid. 

\ olulilo Matters ; Recovery of from Wastes. (P) Tuck- 

held and Garland - 1039 

Products; Apparatus for 'Ircatiiig Mateiiuls Evolving 

. (P) L'arinichael 897 

Volliard’s Method fur Determining Silver in Alloys; Mcdiflca. 

tioii of . ( floits6.7m) 624 

Vulcanising Apparatus. (P) Frankcnherg 27 


w 


W'all-Paper; Rendering — — Ailhesive. (P) Boult. From 

Fabnk. Gebrauchsfertiger 824 

WaU-C&veriugs, Ac. ; Peaty Material for . (P) Illiiigor, . , 901 

W'urps; Apparatus for Treating with Fluids. (P) 

Gobauer 932 

Washes, Fermented ; Continuous Direct fioctitication of — — . 

(P) Baudry 1107^1108 

Wasliing Apparatus : 

(P) Uorron 889 

(P) Dargue and Barker.. 251 

Waste Liquors from Lignite- Tar DlstiUjcrles : Utiliiation of _ 

Produced ^n^^^Wmg Nickel; Utiilsatiou oi 

Holoti 90l 

from Wood-griMding, Paper, and Oellulose Woi’ktj Utiltaii* 

tioiiof — . (P) dbPius. From Gacrtnef «... ^ 

Wastes; Troatrawifc of -r—. (P^ Boult. FromVaiaeux.^.... WS 
iSee algo Residues. 
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•W’alev Purificfltion. (Class XVII I.) S3. 7^, 120, 201. 204. 

2S0, S.tt. U5, 3il, 452. 4in>, 55«{. 0l?<. fi7.5, 724. 757. :il •, H7H. 

IMIK, 947. 91MJ. 1041*. 1108. 1157, 12.12 
Note on “ So’ro R(‘» ent Melhotis of - — Ijv 

Prof. H. It. Procter. (Arclibutt* *. 245 

Analysis of ; Uouie Recent MeilioUs of Technical. 

(Procter) 8 

Appr«nitiifi for Elct tiioally Sepnratiiifi; Impurities from- — . 

(P> Dwvi.vPerreltflndolheia 494 

-Appamfus for Punticalion of : 

fPl McCIintock 4,52 

•(P) Seal 1 0 and Sons Co. Piom GrelJi. 12«2 

'{ P) Schou 1232 

(1*) Walter tiijj 

(P) Wooilull t :};i 

■ApiiaralUH for HemovnI of Snlpliuric .A( id f.oiu . (P) 

Keiscrt 127 

Apparatus for Slcrilismir ; 

(P) SchueJier and Koi'lemaii .3^2 

(P) Woorl-Smitli M71) 

!lnilfr*l'Ved; Improvement of - — . (McGitl) Jt.'ll, fito 

Clarilleation of . (P) Vml Hoy 

Decomposition of by Elect rjl> his. (P) Fuery. l-rom 

McCarty an 1 Jleelic IK 

Installation for Uiological 'J'l'ciitnicnt of . (J») Dunbar 500 

Alanwanese in ; Delcriniration ol . (Bauincrt and 

Holdcfleiss) f5s3 

' !H MoIhiSsch; Delcrminnt iom of . (Tes(oni) KS'J 

Nilrojren in ; Deteniiiimlion of . (K(Tront) :l! 

of the North Sea, Number of Haoteria in . iClowe') . ,'559 

(.’x^\gonHted ; Pnparutioii ol — (P) Soe. St. infchicr 

and Co 1028 

I'otablo ; Sterilisation of . (|{allner) ;{3 

I’lvcipitaiit lor Purilicaticn of . (P) Eallemand and 

Gouliiirro KUO 

I’rcciss and Material for Treatii.ent <'f . (P) IjuIIc- 

mand and Gout lerie .''wC 

^ Piinlicatioii of . 

(P) .lean .3.34 

(P) .[ones lt(H» 

(P) McGee and Jeuell 8.3t 

tP) Otto .34 

<P) Reisert 74 

(P) Serpin and Iti rliand ('.70 

'Purilleatinn ot by Eleetiicily. (P) George «:/(» 

'liuto of Ditlusion <'f thioii«h a .Senii-jienreable 

Minibrano. (Sebor) 028 

Sea-: Apparatus for Eviij orating . (Sclimidt) 4S9 

(.r ilaril ; C(mlpo^ltlon lor Piirifyini/. (P) Guten.sohn 1109 

Settling Tanks for sol telling of (P) Farrell (>20 

SimiiltHiieous Production of Punlled and Stcaileed— . 

(P) .Paudry 7i?5 

Folution of Cheoiieals for tl.e Kectilication of . (1*^ 

Kniu‘e 725 

'Standaidisalion of Liii'lcrioseopie Methods b»r Fxanmin- 

tionol . (Iloyal Institute of Public JJcallliCom- 

nnttce) 1092 

*iSfcnlisation of — : 

(Pi Cambif r and t tlicis BOO 

(V) Ficj hsinj-’y and Ro<'lic 1232 

Tnatu.cnt ot with O/.uiiiscd Air, Jtc. (1*) Rloxani. 

Fiorn Dillaii f33 

U.so ol Raiiiini Hydroxide b.r .Sofiening . (Hnlhiml . . 552 

' Waters: Analysis of an.t their ('ll•lnges in Composition 

when KniploH'd in Siesni ituiMiig. ('Jailock and 

Thoni.snn) 428 

Poll! (tsi : DHinfeclioii ot . (P) Porion (:20 

AV’ell ; Precipitation of Manganese Irom — . ( Neiifcld ) . . .3.‘)I5 
Water- Rath for Heating L.qmds rnd Mixtures. (P) Andrieu 1( 20 
Water-Gas. A’ce xindf'r Gas. 

Water-Gl.ass ; Aiiuluis of Sodium — . (Hcermann) 1000 

''iVater-Jiiekels ; Manufacture ol by Electrolytic Means. 

(P) liosquet 12i.3 

"Water Pipes ; Peculiar Ilestruction of , ( I' round) 127 

\\ uterproof F.aliric for Wrapping, Ac, (1^) Ruurdu and Co. . . . I()'.'7 

tM'aterproollng App;iratus, (P) Wiley 809 

Compositions; Manufacturing . (J*) (iirard and 

Tabourin 4.si 

fttilinion, (P) Gary IHK 

Ti-snes, (P) Lutliiinger 115,115,487 

Ti!»suo<i. Pup<;r. Leather, Ac. (P) Serkowski 9.59 

WaxesL (Class XII.) 2.5, 41. 08, 1 20. 142, 194, 

214, 2a9, 279, 3J7,.344. .378. 410. 494. (.50. 913, 968. 719. 7.75, 793. 

8:>s. 871. 5)05, 912, 988, 1036, 1098. 1152. 1229 

Mineral . (Classlll) 1.5, 40. f. 5, 112, 

182, 213, 247, 278, 317, 3(15. 1.39, 484. ,540. 9M2, 654. 710. 74.5. 780. 

816. 861, 897, 931, 978, H22, 108'.', 1141, 1206 

Wax, Artificial: Manufacture of . (P) Dolahnye 447 

Hot'S ; of Bn tish India. (Hwipcr) 428 

. Carnauba: Exports of from Kra'/.il. (T.R.) 344 

Chinese : U 8. Customs Decis on on . (T.R.) 509 
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21.481 , 

21.482 ! 
21,678 I 
21,630 , 
21.695 
21,609 
21,607 
21,668 
21,705 
21.732 
21,800 
2I,83'1 
21,854 
21,890 
21,896 
214)46 


71.3 
5'4 5 
047 
10 

I 

753 

.6.30 

53!( 

77i' 

0.32 

810 

oos 

8.34 

10.3.5 
077 
787 
0S6 
702 
8.3(5 
877 

70.5 
22 

872 
880 
028 
017 
006 
0:5- i 
!)06 
833 
317 

in *2 
1 * 
98 i( 
OOi 
009 
947 
08* 
896 
s:i.3 
787 
SIO 
.8,33 
83f! 
Oil 
9.32 
83(5 
181 
11.' 0 
14 
820 
077 
832 
816 
(507 
804 
1)97 
24 
864 
9*28 
1026 
1026 
837 
990 
89(5 
868 
870 
1031 
755 
1013 
10*27 
932 
858 
15>3S 
1233 
1091 
075 
1087 
904 
938 
725 
970 
03 
803 
70 
902 
27 
894 
819 
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No. of 

Page. 1 

Nn. of 
Puteut. 

Pago. 

No. of 
1'utfUt. 

Pogc. 

1903. 

1903. 

1903. 

21,917 

0il2 

24,0(18 

977 

20.360 

3111 

21,949 

932 1 

21.118 

IH'2 

1 20.376 

911 

21.904 

8.'!) 

21.140 

18*1 

20.370 

941 

21.9(:S 

217 

2l.22i 

9'<1 

20,379 

32o:> 

22.'»4i 

1**91 

24.211* 

30.7 

20.:49l 

30:'5 

22.057 

1078 

21.21)2 

54 

2*5.4i!0 

3109 

22.073 

91 *i 

24.230 

184 

; 2(5.471 

; 2»5.4:8 

M4 

22,0S5 

0!> 

21.201 

900 

188 

22.080 

09 

24..320 

978 

< 20.480 

1 )4:3 

22,091 

10^2 

24.327 

59 

20,521 

1"20 

22.002 

]0S2 

21.332 

983 

20, .708 

i(.2y 

22.09 1 

814 

24,370 

31.39 

20,67.7 

ms 

22.003 

814 

21.387 

59 

20.005 

419 

22.102 

2i 

24.10!) 

1025 

2*5,0(58 

3027 

22.103 

998 

2147.! 

30,35 

20.700 

KXSl 

22.1 (H 

180 

24.4 )3 

90.3 

2(5.712 

371 

22,1 8!) 

8!H 

21,511 

301.7 

20.751 

.37i 

22.2^0 

^*8 

24 58S 

1021 

20,775 

718 

2‘2 200 

‘II 9 

21.017 

981 

26.77*5 

7(*9 

22.30S 

002 

24.018 

1217 

20,779 

9!>4 

22,37() 

29 

21.010 

98.3 

20.785 

204 

22.441 

.51 

21.620 

91* 

, 20,90.5 

.328 

22.412 

123 


1230 

20.951 

302.7 

22.4.31 

813 

21,(L37 

1087 

2t).!*78 

1112 

22 342 

32 • 

2 1 0.30 

2.72 

' 20.990 

loss 

22.510 

lUO 

24.0 n 

.320 

27,0.79 

2(58 

22.5 17 

181 

2i,o.n 

li:59 

27.132 

010 

22..37.3 

l!l 

21,000 

3211 

07 1 7 j 

1220 

22.5^0) 

."27 

2 1.070 

977 

27.180 

1150 

22,007 

251 

21.(592 

120 

27..(*! 

10, S7 

22 707 

51.10 

24.72.3 

910 

27,287 

708 

22.7))!* 

H17 

21,801 

817 

27.330 

4.73 

22.820 

27 

24,80(1 

3034 

27 .3.75 

ISl 

22.815 

11.39 

21,815 

247 

27,3.78 

1040 

22.8.30 

000 

21,82'» 

90.3 

27,425 

2.7(5 

22,860 

S!*!> 

2 1,8.38 

1108 

27 42(5 

251 

22.872 

22.80!* 

27 

2 1.91 1 

CO! 

27.449 

,38! 

50 

24,021 

1220 

27.18 5 

4K7 

22.010 

002 

24,030 

3143 

27.19(5 

120-1 

22.0(;(! 

808 

24,0,31 

3070 

27.71(5 

010 

22.907 

70 

24,0.15 

780 

27.5.39 

982 

22,070 


21,5)30 

57 

27.01:3 

.303 

22.980 

043 

21,00.5 

1140 

27.621 

303 

2.3,0 13 

483 

25,010 

!'42 

27,(520 

251 

2.'}, 000 

3;i:j 

2,5.0.32 

(11.3 

27,030 

249 

23.001 

31(18 

25,03 5 

013 

27.7.38 

1207 

;>:i,i r. 

9,30 

2’».().'j0 

215 

27.S2.3 

977 

231.31 

24 

25,000 

.310 

27.870 

4.3!* 

2.3.100 

112 

2.7.075 

077 

27.889 

500 

2.3,170 

89S 

2.7. ( *8 S 

{'33 

27.928 

188 

23.18,1 

801 

27.14^1 

9.70 

27.9.35 

32'*l 

23.188 

80S 

2.7,218 

10.31 1 

2S.022 

217 

23.180 1 

1 20 

25.277 

451 1 

28 0.3 5 

1 319 

2.3,21.3 , 

3001 

2.7.321 

110 ! 

28,077 

! .377 

2.3,2.30 ! 

201 

1 2.7,;5))0 

384 1 

, 28.103 

I 32 1 

2.3 .'*’■0 

!*.3* 

27,388 

2.72 

2S.1H5 

12.30 

23 310 1 

,300 ' 

2.7..3'»0 

t 3.37 

: 28.180 ; 

.3.82 

23.327 ; 

8.3! 

j 26 .393 

271 

28.212 , 

31 .79 

2:i.3.3.3 ' 

10.31 

2.7,400 

3080 

28,22 5 i 

2(5.7 

23.301 I 

1!2() 

1 2.7.40 1 

!>8*l 

2^243 ' 

2,71 

23..3I'2 1 

031 

! 2.7.480 

1108 

28.2.'.0 

1 to 

2.S.4.3/ 1 

11.50 

i 27.481 

1112 

2 .8, •*(5 5 

910 

2.3,472 1 

.385 

1 25,5 1 1 

10!5 

2 *^ 279 

10! *4 

23,482 

3002 ' 

2.7.540 

910 

1 2.8.342 

3140 

2.3,484 

9.32 , 

1 2.7 517 

310 

28..3.7 5 

.329 

23,492 

10 ' 

: 25..76.7 

001 

28.379 

11.78 

2.3,5,50 

3153 

1 2.7.582 

204 

28,;n*9 

259 

23..303 

!*;i4 

1 25,01 1 

1087 

L'8.4<**) 

1 75* 

23.007 

]145 

! 25,080 

1028 ; 

28, 104 

1160 

2:4.610 

3140 1 

25.695 

207 

28,498 

li40 

2.3.650 

815 1 

1 25.0! 8 

1207 i 

28, .708 

71.3 

23,00 > 

815 

1 25 768 

4S3 , 

, 28.518 

441 

2.3,0! « 

73 1 

1 2.7.794 

1033 , 

1 28.6-J.7 

10?» 

23,703 

914 1 

2.7.8.53 

1034 

2 8, .7055 

1025 

23.722 

on 

25,8158 

115.3 

28,572 

676 

23,746 

1040 

25,891 

3211 

28,585 

1147 

2.3.751 

54 

25.932 

118 

28,580 

1232 

2,3,752 

£60 

25.950 

lom 

28,693 

970 

23.704 

118 

23.972 

1088 

28,030 

1039 

23,771 

1113 

25.980 

902 

28,(182 

750 

£3.772 

110^ 

£5.989 

i 182 

‘ £8,7:0 

1238 

23,770 

950 

20,007 

787 

28.731 

1148 

23,785 

970 

26.012 

1040 

1 28, 783 

1148 

23.780 

114S 

20.037 

825 

, 28.761 

317 

23,821 

874 

26.089 

1 5C0 

i; £8,780 

666 

23,84.3 

54 

£45.11.7 

1028 

£8,782 

060 

2.3.848 

65 

20.132 

980 

i 28,790 

823 

23,000 

1139 

24,148 

1216 

1 28,791 

1201 

28,0W) 

753 

86, U9 

206 

, 28,800 

878 

23.018 

S70 

26 160 

COO 

£8,803 

549 

234J19 

186 

20,112 

114.3 


23, m 

193 

20,292 

00 

I 


21.041 

04 

26,300 

1030 




No. of 
latent. 

Page. 

i No. of 

1 Patent. 

P)«ge. 

No. of 
Patent. 

Page, j 

ISOft. 

1 

1 190ft. 

190ft. 1 

51 

1211 

i 4200 

081) 

i 9.370 

709 

no 

.3b5 

i 42**7 

4>7 

) 415 

71*5 

120 

.320 

! 4275 

1148 

940,8 

870 

211 

1222 

1 4.38* 

11,7*) 

918.3 

7*19 1 

118 

788 

1 4109 

489 

9187 

82* 

205 

11.70 

4478 

(507 

9.784 

980 

297 

371 

i aiS7 

10.3.* 

901!) 

714 

3S.S 

44.3 

i 4.-, 01 

54(5 

9(58* 

990 

419 

12.30 

' 4.775 

483 

1 9705 

715 

4.78 

30:3 

1 4.790 

4.S7 

9982 

898 

4!)4 

1228 

1 4.797 

489 

9942 

709 

514 

43 1 

i 4002 

5.37 

0944 

807 

541 

310 

4(;()0 

490 

9903 

715 1 

54* 

1140 

4010 

4S7 

10,040 

82* ; 

(522 

317 

*10!** 

48.3 

10.123 

744 1 

»;i2 

n:«) 

4(599 

1112 

10,1.77 

928 

7)2 

1084 

i 470(5 

122*1 

, 1()..7.38 

7.73 

7.7.3 

1205 

: 4792 

1 229 

10.078 

819 

7.7.7 

12J0 

4800 

(5(57 

10,753 

757 I 

7*i8 

44(5 

, 48(57 

793 

1 0,798 

83* I 

7(3) 

.327 

i 49.39 

(507 

11.000 

999 

770 

.327 

497.3 

492 

11,094 

797 1 

808 

J2.3S 

4975 

8(58 

11,172 

9.3(5 1 

912 

44*5 

4995 

3204 

n.249 

795 ] 

92.7 

12:18 

5009 

(5(54 

11,2.7.3 

948 J 

9(17 

12.31 

5015 

(55.3 

11.7.'^2 

877 

1(113 

82(5 

509* 

‘J()3 

11,839 

933 

10 50 

122.3 

6120 

.700 

11,853 

81X1 

i(*(:o 

714 

5201 

748 

11.8.74 

11.70 

liso 

.333 

, 5185 

8.78 

11,901) 

8.33 

1279 

324 

1 5071 

064 

n.948 

8!M5 1 

1.305 

447 

5791 

5.3H 

]2.n.3 

lldS ! 

1.305 

1220 

, 5799 

003 

12.122 

801 

1389 

11.73 

1 5911 

929 

12,101 

878 

1.702 

54.3 

■ 5921 

6.71) 

12,1SS 

187 1 

1503 

44.3 

.794(5 

11.77 

12, •.'01 

800 1 

1507 

537 

5935 

540 

12.221 

929 i 

1(517 

4!H) 

! CO07 

595 

12,-!31 

81.7 1 

109.7 

023 

, (5.302 

002 

12.2:12 

8:13 

1707 

1098 

c.3o:5 

(502 

I2.2.3H 

837 

1797 

018 

0428 

559 

12,270 

803 ' 

1812 

:574 

i 0.727 

001 

12.342 

713 

1S07 

1145 

(:74.» 

70!) 

> 12..35S 

1147 

1887 

48.3 

1 15019 

717 

12,:it51 

878 

181K) 

4.34 

1 (5718 

0.7! 

12.541 

10.34 

1975 

43* 

. 6720 

I2;i2 

; 12,027 

960 ; 

2002. 

1202 

; (5728 

899 

I 12,047 

814 ' 

2002 

982 

1 6742 

(575 

12.0(13 

829 ! 

2081 

83t> 

; 0775 

(500 

12,727 

980 [ 

2102 

780 

6786 

97(5 

12 754 

1037 I 

2137 

.30* 

; (5810 

loss 

12,797 

820 ! 

2187 

0**9 1 

1 (.8.77 , 

(500 

' 32.970 

820 

2240 

930 

! (5891 1 

000 

1.3, ()!)() 

81*8 1 

2273 

0*54 ! 

! (59(5 . 

122*1 

: 1.3,171 

83(1 

22ftl 

411 1 

; (5972 1 

[ 3205 

! i:i,180 

B14 i 

2291 

1 1.3!) 1 

I 0975 

(518 

I 13,39! 

982 

23*3 

49.7 i 

1 7028 

(507 

; 13,328 

98(5 1 

2358 

448 

1 7008 

710 

1 13, .301 

{)(*7 , 

24(») ! 

.37.7 

7172 

899 

i 1:4,4.71 

871 

2481 

.3(54 

V21I4 

050 

1.3.471 

1145 

2485 ; 

5.39 

7210 

0.72 

13,489 

11.72 

2.741 

1 48!) 

7.3119 

980 

13, .702 

882 i 

2.747 

1 8.7'J 

7313 

750 

1 1.3,089 

878 

2(155 

1083 

7.3S3 1 

020 

, 3.3,743 

908 

26«;) 

71:1 

7l8l i 

817 

1 1.3,'<42 

873 

2-81 

71.3 

7490 

1101 

1 1 *,0{X3 

947 , 

2082 

713 

7.7(50 I 

■ 1212 

i 14.007 

890 

2083 

713 

7094 ! 

808 ; 

14.028 

996 

2084 

713 

773(5 i 

82* 1 

14.000 

940 

27.38 

807 

1 77(56 1 

007 i 

14,076 

f07 

27.3!) 

9.30 

: 7795 

1030 i 

14,210 

906 

2982 

44S 

7895 1 

019 1 

; 14,372 

879 

81*35 

4H3 

789S 

724 1 

! 3 4, .374 

867 

8170 

1104 

7979 

(553 i 

14,381 

928 

82.3.7 

444 

7981 

754 

14,383 

800 

825.3 

950 

8210 

988 

34.481 

1215 

.3.301 

022 

8233 

719 1 

14,4,34 

695 

310.7 

462 

8311 

81(1 1 

14,4 *.7 

977 1 

8490 i 

1202 

8.306 

1097 

14.449 

1040 ' 

8028 , 

, 1150 

8416 

834 ; 

14,405 

800 1 

8082 i 

1 66G 

8433 

059 1 

14.482 ! 

870 j 

370') 

002 

8401 

670 1 

14,48.3 

879 

370!) ! 

1 442 

! 8*81 

894 

14,484 1 

909 

.3781 

; 601 

5596 

815 1 

14.498 

882 I 

3790 1 

404 

88.79 

82* , 

34,021 

1070 ! 

.3.8,75 I 

1 622 

i 8805 

833 

14,709 

871. I 

3909 

458 

8903 

800 

14,718 

890 f 

8912 ; 

600 

8994 

000 

14.752 

894 

.391.3 

Oil 

POIS 

710 

14.848 

8fl0 

3022 

1)70 

9033 

000 

144)06 

947 

4011 

453 

9038 

725 

14.!)7l 

977 

4I3*( 

1 490 

9295 

715 

! 14,98* 

1220 

4!30 

1 m 

9311 

8U) ' 

, 35,057 

1217 


107 


No. of 

Puteut. 


3*affc. 




16,170 

IMSI 

1.V270 
16,2U7 
lO.SUM 
ir),«0'> 
1 6,457 

i&,m 

16,740 
16,784 
16,8(U) 
15.876 
15.078 
15,070 
10 . 02 << 
10,007 
10,1 81> 
10,205 
10,‘28S 
i«;iio 
10.81)0 
10/403 
10,410 
10,448 
10,4-W 
10,688 
10,50<4 
10.763 
10.760 
10,800 
10,830 
17.066 
17,232 
17,235 


17.242 

17,307 

17313 

17,431 

17386 

17.670 

17.580 

17,007 

17,010 

17.601 

17.712 

17.772 

17.860 
17,957 
17,908 
18,117 
18,162 
18,183 
18,262 

18.291 
18,364 
18,740 
18,890 
19368 
19,140 
19,180 
19,984 
20,106 
20,159 
20,277 

20.291 
20.871 
20.468 
20,797 
20.879 

26.860 
20389 
20,896 
21,063 
21,101 
21,204 
21,300 
21318 
21,403 
£1.462 
21,760 

21.776 

21.777 
21,793 
21.013 
22.090 
22,092 
22,238 
22,806 


JOIIO 

001 

IM9 

898 

1040 

900 

1145 

793 

9»'« 

970 

104:4 

1140 
928. 

932 
930 
980 
929 
940 

1035- 

977 

1202 

1098 

MO 

98& 

USIV 

1031 

970 

933 
97r 

1141 
115*^ 
1102 

r86> 

997 

1087 
1087 
990= 
1030 
10 10 
1094 
1154 
977 

1040 

998 

1140 
1081 
1020 
1102 
J02O 
1029 

1041 
1220 
1041. 
1021 
1021 
1081 
lOlH 
1044 
1100 
1160 
1202 
1088- 
1239 
1160* 
1081 
110ft 

1141 
1150. 

lur 

1147 

1147 

llfk8 

1226 

1158 

1164 

1281> 

1021 

1204 

12234 

122ft 

1224 

120ft 

i£8at 

MW 

vm 

1204 

1224 

12237 
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JOUENAL OF THU SOOIETr OFimSMICAL INDUSTRY. 


ERRATA, 1904. 


Vol.XXni. l*ap:e. Column. *i/otumr CoiTiKcndu. 


No. 1- Jan. If) 

2.5 

1 


25 

.. 

7 

1 


.'51 


7 

2 

41 . 


No. 3~Feh. 15 

107 

> 

45 


No. 5~Mnr- 15 

215 1 



2 

.. .. 

2‘20 

2 


8 

)• » 

2:’0 

‘.i 

. . 1 

5 

No. 7- Apr. 15 

357 




„ 

. 3r,s 


hist s lines of paper 

No. 8— Apr. 30 

414 

421 

2 

•25 

Bottom line , 
l.llino.s up. 

.. •. 

422 

2 

7 


,, ,. 

410 

1 


Bottom lino 

» ** 

419 


37 


No. 9— May IG 

451 1 



n 

„ .. 

45) t 



4 

» « 

C,2 


IS 


No. 12— June 30 

059 

' 1 

• • 

;jo 

1. >• 

013—045 




M 

C45 ■ 

1 



No. 19~Oct.l5 i 

934 

1 


4 

” ” i 

935 

2 

i’2 



912 

2 



„ « ' 

942 

3 

37 



9P2 

2 

39 


1 

94'2 

2 

40 


No.20-Oct.31 1 

975 

2 

SI 


.. 

975 

2 

: 


:No, S4—DCC. 31 

i 1179 

3 

1 ” ' 

18 


1 1179 

1 2 

j 1 

Id 

M »> 

1170 

2 


3 

*• ■»> 

1183 

2 

10 


♦ ** i 

! 1184 

1 

j 

41 

•» •> 

1198 

1 

37 1 


“ 

1216 

i *3 

i 

28 


In title, add name, “ Langhcin ” before “ Zoits. f.” 

rf'(7d‘*grs.” JDalatc lines 'IQ to f earn bottom., and sub- 

stitnte " 'I'liiH oscapu was n binall one, and although walor, or water 
II (),. gave practically the suiiie result, they might not have 
done so it' the escape had been high.” 

yor " the chainhers v/ere 1011 It. in length and .’If) ft, high ” rmd “the 
ehamhers were 10.'* ft. long, 2* ft. wui(‘, ami 20 It. high.” 

For ” neutral ” read “ natural.” 

For “ O’ j per cent.” read “ !> per eout.” ' 

jphr ‘‘included in Die procipitftle n snlpliidc” read ‘‘occluded in the 
precipitate some mine peroMtle.” 

Itifore " If vitriol, Her.," insert ‘‘ In such a case.” 

Table of' For mill (f, under II, for “P, 7 ” read" P. 7 ” or “ Xo. 7 ” 

al»o\e. 

For " pairs 21, 22” read ‘ page C55, col. 2.” 


For " amylotic ” read " amj lolytie.” 


Tin* ^ (and corresponding footnote) should be after " phosph.atr s.” 
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Curtis, Mar\ln, 123 , California Street, San Francisco, 
Cal'., U.S.A.. Wine Chemist. 

Cushing, Kobt. P., Lock Haven, Pa., U.S.A., 

(\itbi7h. Chas. G., 149, Westcorabe Hill, Blackhealh, 
London, SE., Electrical Engineer. 

Cuthbertson, Sir J. N., 29, Bath Street, Glasg(»w, 
Chemical Broker. 

Cutler, Fred. V., 183, Essex Street, Boston, Mas^., 
U.S.A., Publisher. 

(^utts, Henrv E., 55, Fulton Street, Kew \oik(kly, 
L S A., Technical Chemist. 


D 

C.M. Dacie, J. C , Soap Works, Putney, London, S.W., 
Soap Manufacturer. 

1897. Dams, Herbert 11., 27, luderuiek Road, Stroud Green, 
N , Analytical Chemist. 

1897. Dakin, Henry !>., Jenuer Institute of Preventive 
Medicine, Clielsea, S. W., Assistant Analyst. 

1904 Dale, (i , Waverley Terraco, Hood Lane, Warrington, 
Tcebnical Chemist. 

1887. Dale, Jus., c/o Jas. II. Dale, 1, Dorothy Villas, C.iveu- 
disli Road, West Croydon, Coppersmith. 

1897 Dancer, Wm., Millgate Hall, Newbridge Lane, 
Stockport, Analytical Chemist. 

4SS4 Duniell, Louis C., (Journals) Royal Standard 
Brewery, Tamworth, New South Wales; and 
(subs.) c/o W. T. Allen & Co., 132, Queen Vic- 
toria Street, London, E.C., Brewer. 

1903. Danuenbautn, Dr. H., 3346, Frankland Avenue, 

Philadel[»hia, Pa., D.S.A., Secretary and Treasurer 
(Nat.onal Ammonia Co.). 

1902. Danziger, Jos. L., Columbia University, New York 
City, U.S.A., Analytical Chemist. 

488.1. Darby, Jno. H., Brynibo Hall, near Wrexham, 
Ironmaster. 

1894. Darling, G. A., Robinson G. M. Co., Box 1,024, 
Johannesburg, S.A., Metallurgical (Jhemist, 

O.M. Darling, W. H., 126, Oxford Street, Maucucster, 
Analytical Chemist. 

4887. Davenport, Dr. B. F., 161, Treraont Street, Boston, 
Mass., U.S.A. , Consulting, Sanitary, and Toxi- 
cological Chemist. 

490(1. Davidson, Alex., jun., 2, Hamilton Park Terrace, 
Hillhead, Glasgow, Analytical Chemist. 

1899. Davidson, (’harles, 37, Heriot Street, Pollokshields, 
Glasgow, Analytical Chemist. 

1901. Davidson, G. M., Chicago & N. W. Railroad Shops, 
P.O. Station E., Chicago, Ilk, U.S.A., Chemist. 

1883. Davidson, J. E., 40, Percy Gardens, Tynemouth, 
Ciiemical Manufacturer. 

1891. Davidson, Richard, 44, High Street, Dundee, Oil 
Merchant's Clerk. 

O.M. Davidson, R. Holden, c/o United Alkali Co., Ltd., 
• Ammonia Soda Works, Fleetwood, Works Maoa- 

6«r* 


1904, Davidson, Robert, c/o Dalgety & Co,, Ltd., 15, Bent 
Street, Sydnev, N.S.W., Australia. 

1897, Davies, Charles* T., 207, Windsor Street, Reading, 

Pa., U.S.A., Chemist. 

1889. Davies, G. W., 8, Spring Hill, Stockport, Chemical 
Lecturer. 

1898. Davies, Herbert E., The Laboratory, 28, Chapel 

Street, Liverpool, Analytical Chemist. 

1898. Davies, Leyshon, 1, North Claremont Gardens, 
Glasgow, Gunpowder Mills Manager. 

1896. Davies, Llewellyn J., Bute Chambers, Bute Road, 

Cardiff, Analytical ami Consulting Chemist. 

1886. Davies, M. Lloyd, North American Chemical Co., 
Bay City, Mich., U.S.A., Alkali Works Manager. 

1897. Davies, Sami. H., c/o 11. S. Rowntree and Co., 

Cocoa Works, York, Research Chemist. 

1903. Davies, Thomas, 56. Wellesley Street, Toronto, Ont., 
Canada, Manufacturer. 

1902. Davies, Wm. Rhys, 60, Northampton Terrace, 
Bradford, Yorks, Analytical Chemist. 

1900. Davis Arthur C, 2, Downing Grove, (kimbiidge. 

Cement Maker. 

O.M. Davis, A. R.. Havelock Villa, Wellington Road 
North, Stockport, Analytical Chemist. 

1901. Davis, Bernard F., <*/o Borneo Co., Boedok, Sambas, 

Borneo, Metallurgical Engineer. 

1902. Davis, ('harles B , c/o Dr. Francis Wyatt, 39, South 

William Street, New York City, U.S.A., Technical 
Chemist. 

1902. Davis, Emerson, 515, Cass A\coue, Detroit, Mich., 

USA, (Jhemist, 

1893. Davis, Fred., 51, Imperial Buildings, Liidgate Circus, 
London, E.C., Analytical and Consulting Chemist. 
O.JM. Davis, George E., Sandilunds, Kiiutsford, Cheshire, 
Chemical Engin(!er. 

(9.M. Davis, H. W., Government Laboratory, Clement’s 
Inn Passage, Strand, W.C., Analytical Chemist. 

1903. Davis, Leon K,, Room 510, 31, Milk Street, Boston, 

Mass., U S.A., Chemical Engineer. 

O.M. Davis, T. Sebastian, 199, South Lambeth Road, 
London, S.E., Vinegar Works Chemist. 

1897. Davis, Wm. A., 8, Qacnington Mansions,* Rostrevor 
Road, Fulham, S.W., Chemist. 

1900. Daw, Fred W., Eureka Plaee, Ebhw Vale, Mon., 

Metallurgical Chemist. 

1903. Dawes, Arthur W., 3, Madison Place, Albany, N.Y., 
U.S.A., (diemist. 

(.).M. Dawson, C. A., 40, Russell Road, Sefton Park, 

' Liverpool, Technical Chemist. 

! 1880. Dawson, W. Haywood, British Alizarin Co., Limited, 

, Silvertowu, Victoria Dock, E. ; and ( Journals) 

j 187, Eglintou Road, Woolwich, S.E., Technical 

I Cheini.st. 

1901. Day, Dr. David T., U.S. Geological Survey, Wash- 

ington, l).(k, U.S.A., Geologist. 

; O.M. Deacon, H. W., 8, Ullet Road, Liverpool, Alkali 
1 Manufacturer. 

O.M. Deakin, H. 'k., Dewhurst House, Egertou, near 
Bolton, Dyer. 

1903. Dean, Harry, 23, Spinkfield Road, Birkby, Hudders- 
ticld, CheniiBt, 

1899, Deane, Leopold M., Davington House, Favershani, 

I Kent, Chemist (Cotton Powder Co., Ltd.) 

j 1892. Deaville, B., Beech Avenue, Nottingham, Manu- 
I facturing Chemist. 

1903, De Blois, W. 11., c/o Gen. Chemical Co., Camden, 

1 N.J., E'.S.A , Chemist. 

1899. De Castro, .1. Paul, Laboratory, Effingham House, 

Arundel Street, Strand, W.C., Consulting Chemist 
and Assayer. 

1902. De Cew, J. A., c/o Canada Paper Mills, Windsor 

Mills, Quebec, Canada, Chemist. 

1893 De Clerck, Maurice, Heule-lcz-Courtrai, Belgium. 
1884 Deering, W. H., Chemical Department, Royal 
Arsenal, Woolwich, S.B., Analytical Chemist. 

1900. Deerr, Noel, Mauritius Estates and Assets'Co., Ltd,, 

Mauritius, Analytical Chemist. 

1902. Deghu^e, Dr. Jos. A., 247, Harrison Street, Brooklyn, 
N.Y., U.S.A., Chsmidt. 
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1901. De Jonge, Cornelias, 36, Doughty Street, Brooklyn, I 
N.Y., U.S.A., rhtirmaceatical Chemist. ! 

1893. Delahaye, Philibert, 105, Hue St. Lazare, Paris (IX.), \ 

Gas Engineer. 1 

1899. Delano, Warren, jun., 1, Broadway, New York City, ! 

U.S.A., Mine Operator. ; 

1901. Delany, Cha'^,, c/o Elliott Bros., Ltd., O’Connell i 
Street, Sydney, N.S.W., Australia, Chemist. 

1896. De Lessing, Dr. G. C.,915, Park Avenue, New York i 

City, U.S.A'., Manufacturing Chemist. 

1888. Dempsey, Geo, C., 16.5, Market Street, Lowell, Mass., , 

U.S.A., Chemist. 

1903. Dempsey, Jno. (J., 29, North Front Street, Phila- 
delphia, Pa., U.S.A. , Aniline Merchant. 

1899. Denham, Wm. S., Kelvinside Terrace North, ' 
Glasgow, Chemist. 

1891. Den i«on, Joseph H., 18, Duckworth Lane, Bradford, ' 
Analytical Chemist. 

1897. Dennis, John, Ellonvilie, Dalkeith, N.B., Contractor. 

1898. Dent. Dr. Erankland, i;alle Sun Juan, 63, principal, 

Burgos, Spain, Consulting Chemist. 

1901. Devas, Dr. Ernest W., 74, VV’'oodland Terrace, Old 

Charlton, Kent, Technical Chemist. 

1890. De Veiling, F. W., Higher Grade Board School, The 

Boulevard, Hull, Head Master and Science Lecturer. 
1808. Dewar, Alex. II., e,o The Linoleum Manufacturing 
Co., Staines. Middlesex, (Jln'mlst. 

O.M. Dewar, Prof. J., F.R.S., Royal Institution, Albemarle 
Street, W. (Journals); and 1, Scroope Terrace, 
Cambridge, Proft'ssor of Chemistry and Physics. 

1894. Dewar, Jno. A., M.P,, Murrayshuil, Scone, Perth- 

shire, N B., Distiller. 

1889. Dewey, Erul. P,, Lanier Heights, Washington, D.(/., 

U.S.A., Metallurgist, 

1899. Dewez, Eugene, jun., liervc, Belgium, Tanner. 

1891. De Wilde, Prof. P., Soe, Anon, de Prod. Chim. et 

d’Exploitations Minieri's, Hdiie, Algeria, Professor 
of Chemistry. 

1886. Dey, Preo Lail, 4, Beadon Street, Calcutta, Manu- 

facturing Chemist. 

1903. Diamond, Wm,, c/o Simon-Carves, Ltd., Barrow 

Collieries, near Barnsley, Vorks, Works Manager 
O.M. Dibdin, V/. J., Edinburgh Mansions, IL)wick Place, 
S.W.; and (Journals) Mayfield, Grange Road, 
Sutton, Surrey ; Analytical Chemist. 

1897. Dick, Jno., c/o Jno. Dick, Ltd,, 77, York Street, 

Toronto, Ont., Canada, Manufacturer. 

1902. Dick, Jno., Wharf Road, Cubitt Town, London, E., 

Manager and Chemi.st. 

1904. Dick, W. D., 46, Primrose Hill Road, South Hamp- 

stead, N.W., Analytical Cherai.st. 

1898. Dickenson, Frank, 26, O’Connell Avenue, Berkele\ 

Road, Dublin. ' 

1896. Dickenson, F. M., c/o Broken Hill Proprietary Co., 3, ! 
Great Winchester Street, E.C., Secretary. 

1902. Dickerraau. JudsoD C., 10, Minot Street, Woburn, 

Mass., U.S.A., Chemical Engineer. 

1893. Dickerson, K. N., 141, Broadway, New York City, 

U.S.A., Lawyer. 

O.M. Dickinson, A. J., Neptune Tar and Chemical Works, 
Deptford, S.E. ; and (Journals) 57, Lewisham 
High Road, S.E,, Tar Distiller. 

1887. Dickson, Jno., Easter Fluchter, Baldernock, near 

Glasgow. 

1898. Dickson, Samuel, 2, Broadway, Westminster, S.W., | 

Analytical Chemist. ^ 

1899. Dieckmann, Dr. Otto, 1182, Harrison Avenue, Cin- | 

cinnati, Ohio, U.S.A., Chemist. 

1901. Diehl, Oscar C., c/o Saginaw Salt Co., St. Charles, 
Mich., U.S.A., Chemist. 

1894. Diestel, Wm., 77, William Street, New York City, 

U.S.A., Dyestuff Importer. 

1898. Dillon, Wm., 98, Oakwood Avenue^ Roundhay, Leeds, 
Oil, Colour, and Varnish Manufacturer. 

O.M. Divers, Dr. E., F^B.S., 8, Canning Place, Palace 
Gate, London, W-i Professor of Ghemistpy. 

1903. Divine, Robt. % itamburg, Erie Go., K.Y., U.S.A., 

Ghemiit. « 


1899. Dixon, Fred. W., Longfellow House, VV^ellesloy Hills, 

Mass., U.S.A., Dyer. 

1888. Dixon, Prof. Harold B., F.R.S., Owens College, Man^- 

Chester, Professor of Chemistry. 

1885. Dixon, Jos., Spring Grove, near Sheffield, Paper 
Maker. 

1884. Dixon, Wm., 102, Spring Street, Bury, Lancashire, 

Science Master. 

1902. Dixon, Wm. A., 97, Pitt Street, Sydney, N.S.W., 
Australia, Public Analyst and Assaycr. 

1892. Dobb, Thos., 54, Riverdale Road, Sheffield, Pharma-^ 
ccutical (’homist. 

O.M. Dubhic, Dr. J. J., Museum of Science and Art, 
Cbambers Street, bldiuburgb, Director. 

1901. Dobbie, Jas., Laurel Bank, Broomfield Road, Ayr,’ 

N.Ik, Tanner. 

().]\L Dobbin, Dr. L., Chemical Laboratory, University, 
Edinburgh, Professor of Chemistry. 

1890. Dodd, A. J., River View, Belvedere, Kent, Oil 
Refiner. 

1902. Dodd, T. II , 0, Granville Park, Blackheatb, S.E,; 

Chemist (Royal Arsenal). 

1889. Dodd, W. Ralph, 'J’rederwen, Village Road, Enfield, 

]VIiddIesex, Chemical Works Manager. 

19ni. Dodds, Rog(*r, 4 , Marlborough Terrace, Scotland 
Gate. R.S.O., Morpeth, ’rechtiical Chemist. 

1900. Dodge, Dr. Francis 1), e/o Dodge and Oleott, 137, 

VVut<'r Street, Brooklyn, N.Y., U.S.A., (diemist. 
1897 Doerflinger, Wra. F., Acker Process Co., Niagara Falls, 
N.Y., U.S A., Respurch Chemist. 

1897. Dohine, Dr. Alf. K. U, Messrs. Sharp and Dohme, 
Baltimore, Md., U.S.A,, Manufacturing Chemi.st. 

1885. Doidge, H., 14i), Church Street, Pietermaritzburg, 

Natal. 

1903. Dole, Richard 1>, U.S Geological Survey, 618, 

Boylston Ibiildiufr, Chicago, 111 , U.S.A., Chemi.st. 
1897. Dolgc, Carl B., Westport, Conn., U.S.A., Manu- 
facturer of Instruments and Antiseptics. 

1884. Donald, Jas., 90, Anerley Park, Aiierkn, S.E., 
Manufacturing Chemist. 

1903. Donald, Dr. Jas. T., 112, St. Frnm^ois Xavier Street, 
Montreal, Canada, .\tialytical and ('’onsulting 
Chemi.st. 

O.M. Donald, W., Saltcoats, N.B., Analytical Chemist. 

1900. Donald, Wm., llidgel'ield Park, Bergen Co., N.J.,' 

U.S.A , Assayer and Chemist. 

1902. Donald.son, Tlios., c/o British South African Explo- 
sives Co., Ltd., Modderfontein, Transvaal, Chemist. 

1901. Donnelly, Francis, 335, Hyde Road, Ardwick*, Man-' 

Chester, Manager (Varnish Co.). 

1886. Doolittle, Orrin S., 445, Oley Stieet, Reading, Pa., 

U.S.A., Chemist, Philadelphia and Reading Rail- 
road. 

1890. Dore, Jas., Copper Works, High Street, Bromley-by- 

Bow, E., Distiller’s Engineer. 

1896. Doreraus, Dr. Chas. A., 59, V/^est 5lBt Street, New 

York City, U.S.A., Professor of Chemistry. 

O.M. Dott, D. B., Abbey Hill Chemical Works, Edinburgh, 
Analytical Chemist. 

1883. Dougall, Archibald, Gasworks, Kidderminster, Gas 

Engineer. 

1897. Douglas, Geo., Heather Bank, Bingley, Yorks, Dyer. 
1894. Douglas, Loudon M., Baltic Wharf, Putney, S.W., 

Chemical Manufacturer. 

1884. Douglas, William, Diamond Plantatirm, Dernerara, 

British Guiana, Chemical Engineer. 

1900. Doulton, H. Lewis, Lambeth Pottery, London, S.E., 
Potter. 

1902. Doveton, Godfrey D., 319, Majestic Building, Denver, 

Colo., U.S.A., Metallurgist. 

1900. Dow, Allan W., 2016, Hillyer Place, Washington, 
D.C., U.S.A., Chemist (District Engineer’s Dept,). 

1898. Dow, Herbert H., Midland, Mich., U.S.A,, Manu- 

facturing Chemist. 

1885. Dowson, J. Emeraon, 39, Victoria Street, West- 

minster, S.W., Civil Engineer. 

1002. Dowxard, Edwin, The Haven, Barton Heys Ro\d, 
Form%, Lancashire, Analyst. 
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1880. 

]9i)l. 

OM. 
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1894. 
1899. 
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Doxrud, Chrlatian, Christiama, Norway, Professor of ' 

Chemical Technolo^yy. . , y, -Hr 

Drake, Bryapt S„ Peyton Chemical Co., Martinez, 
Cal!, U*S.A., Chemi«»t 

Drake, Chas. A., Three Mills Distillery, Bromley- 
by-*Bow, E., Brewer. ! 

Dreaper, W. P., c/o Courtauld and Co., Ltd.,BockiDg, 
near Braintree, Essex, Technical Chemist. 

Dreghorn, David, Greenwood, Pollokshields, Glasgow, 
Soap Maker. , 

Drew, D., Lower House Printworks, near Burnley, 
Calico Printer. 

DreAVsen, Dr. ViggoB., 5, Beckman Street, New York 
City, U.S.A., Wood Pulp and Paper Expert. 

Dreyfus, Dr. C., Clayton Aniline Co., Ltd,, Clayton, 
Manchester, Dye Manufacturer. 

Dreyfus, Dr. L. A , c/o 'i;he Murnlo Co., New 
liriohtOD, S.J., N.V., U.S A., Cheml^t. 

Dreyfus, S., Clayton Aniline Co., Ltd., Clayton, 
Manchester, Chemist. 

Drtwfus, Dr. Win., 162, East 95th Street, New York 
City, TJ.S.A., Chemist. 

Driffield, V. C., Appleton, Widnes, Chemical En- 


gineer. • 

;H')9 Drohegg, C.., HI, Maiden Lane, New York City, 

1 1 S.A., Sii])eriTiten(ling Cheu^i^t. 

]8S7 Drown, Prof. T. M., The Lehigh University, South 
Bethlehem, Pa., U.S.A., Professor of Analytical 
Chemistry. 

1889. Drummond, Hon. G. A., Montreal, Canada. 

1898. Itruinmond, Dr. Isaac W., 446, West 22nd Street, ^cw 
York City, U.S.A., Chemist. 

1904. Duhois Norman A., 40.5, Euclid Avenue, Syracuse, 
N.Y . U.S. A., Inslnictor in Chemistry. 

1904. Dubuque, Edwin D., 32, Eagle Stre(*t, Albaii\, N.'N 
U.S. A., Chemist. 

1899 Diieas, B. P., 151, Front Street, New* YoikCity, U.S.A., 
Chemical and DvestiifF Importer. 

1897. Duekham, Alex.. Phamvx Wharf, West Ferry Hoad, 
Millwall, E., Works Chemist. 

1902. Duekwurth. Win, H., Moorfield, Sylvan \veiiue, 
Side, Cheshire, .Manufacturing (ffiemist 

1899 Duddendge, Frank B.. .55, Northiimherlaiid Street, 
Nt‘vveastle-oii-'ryne, Teacher of Chemistry. 

1890. Dudley, Dr. C. B., 1219, 12th Avenue, Altoona, IM., 
U.S.A., Analytical Cdiemist. 

1887 Dudley, Prof. W. L., Vanderbilt University, Nash- 
ville,Tenn.,U.S.A., Professor of Chemistry. 

1 899. Duff, Will. S., Woodland Vieiv, Cleveland Uoad, 
South Woodford, Essex, Manufacturing (Tiemist. 

19 ()i Dufty, Lawrence, 23, Broomhall Place, .Sheffield, 
Analytical (’hemist. 

< » M Duggan, T. R., 17, Foyle Road, Blackbeath, S.E., 
Analytical Chemist. 

1898. DuguM, Jas., 10, Godliman Street, London, E.C., 
Journalist. 

1898. Duisberg, Dr. Curl, The Bayer Co., Ltd., (JournaL) 
Ellierfeld, Germany, (subscriptions) 19, St. 
Dunstan’s Hill, E.C., Chemist. 

1888. Dukes, T. William, Box 10 , Vryheid. South Africa, 

Merchant. 

1889. Duncan, Arthur W., 1, Trafalgar Road, Higher Bent- 

clifEe, Pendleton, Manchester, Analytical Chemist. 

C..M. Duncan, Jas„ 62, Shakespeare Street, Hove, Sussex, 
Sugar Refiner. 

1904. Duncan, Wm. Wheeler, 406, Massachussetts Avenue, 
Boston, Mass., U.S. A., Chemist. 

1898. Dunham. Kdw. K., 338, East 26th Street, New 
York City, U.S. A., Professor of Bacteriology and 
Hygiene. ^ 

1901. Dimham, Henry V.,c/o Casein Co., 22, Rue du 4 Sep- 
temhre, Paris, Chemist. 

1889. Dunlop, Robt., Shettleston Oil and Chemical Works, 
Shettleston, Glasgow, Oil Work* Manager. 

1892. Dunn, Fred., 193, Collins Street, Melbourne, Victoria, 
Analytical CheinUt* 

O.M, Dunn, J., Northeim Auaranee Buildings, Albert 
Square, Manchester, Chemical Manu&cturer. 


O.M. Dunn, Dr. J. T., 75, Tlie Side, Newcastle-on-Tyne, 
Consulting Chemist. 

O.M. Dunn, P., Northern Assurance Buildings, Albert 
Square, Manchester, Chemical Merchant. 

1.901. Dunn, Wm R., 15V, South 6th Street, Easton, Pa., 
U.S. A., Cement Works Manager. 

1902. Dunning, D. M., juur., Auburn, N.Y^., U.S.A., Ga.8 
Engineer. 

1901. Dunslbrd, Geo., Laboratory, Wigan Coal and Iron 
Co., Ltd., Wigan, Analytical Chemist. 

O.M. Duprd, Dr. A., F.R.S., Edinburgh Mansions, Howick 
Place, S.W., Consulting Chemist. 

1897. Durant, H. T., P.O. Box 604, Buluwayo, Matabele- 
land. South Africa, Metallurgist. 

1897. Durkee, Frank W., Tuft’s College, Mass., U.S.A., 
Assistant Professor of Chemistry. 

1899. Duryea, Chester B., 80, Madison Avenue, New York 
City, U.S. A., Starch Mnnufueturcr. 

1891. Duttson, W. IL, Southwood, Silverdale, Sydenham, 
S.E., Merchant. 

1891. Dvorkovitch, Dr. P., 26, Bevis Marks, London, E.C., 

Technical Chemist. 

1904. Dyck, George E., The National Provisioners^ 
Laboratory, 78— -80, Broad Street, New York City, 
U.S.A., Analytical Chemist. 

O.M. Dyer, Dr. B., 17, Great Tower Street, London, E.C., 
Analytical and Consulting Chemist. 

O.M. Dyson, C. E., Flint, North Wales. 

1902. Dyson, George W., 89, (’owlishaw Road, Slieffield, 
Analyst. 

1 892. Dyson, Septimus, 8, Belmont Avenue, Harrogate, 

Manufacturing Chemist. 


E 

1839 Earnshaw’, Edward H., 22nd and Filbert Streets, 
Philadelphia, Pa., IJ.S.A., (ffiemist (Gas Improve- 
ment t'o.). 

1902. Karp, Dr. Francis S., 72, Addis .Street, xvalgoorJie, vV . 

Australia, Metallurgical Chemist. 

O.M. Earp, W. R., Preston Brook, Warrington, Chemical 
Manufacturer. 

1902, Easterhrooks, Frank D., Raritan Copper Works, 
Perth Amboy, N.J., U.S.A., Chemist. 

1884. Eastick, C. K., 7, King Edward Street, Whitechapel, 

E., Sugar Works Manager. 

( ).M. Eastick, J. J., Millaquin Retinerj', Bundaberg, Queens- 
land, Sugar Works Manager. 

1898. Eastick, 8. Philip, 25, Woodville Road, Ealing, W., 
Chemical Engineer. 

1890. Eastlake, A. W., Caenwood House, Grove Road, 

Cla])ham Park, S.W., Petroleum Works Manager. 

1891. Eastw'ick, Jos. H., 2216, North 51st Street, Philai 

delphia, Pa., U.S.A., Chemist. 

1885. Eastwood, Edw., c/o Lever Brothers, Ltd., Port 

Sunlight, Birkenhead, Soapmaker. 

1902. Eastwood, Robert F., 128, Derby Road, Widne.Sj, 
Chemist. - 

1904. Eaton, Edward N., 1628—315, Dearborn Street, 
Chicago, 111 , U.S.-V., Chemist. 

1898. Eavenson, Alban, 2014 Vine Street, Philadelphia, 
Pa., U.S.A., Soap Works Chemist. 

1902. Eckel, Edwin Clarence, U.S, Geological Survey, 
Washington, D.C., U.S.A., Geologist. „ . 

1892. Edd}', Harrison P,, Sewage Purification Works, 

Worcester, Mass., U.S.A,, Superintendent. ^ 
1901. Eddy, W. Clifton, Box 2 1, Rocky Ford, Colo.,U.S.A., 
Superintendent. a v 

1894. Ede, Henry E., c/o Copaquire Copper Sulphate Co., 
Ltd., (Journals) Iquique, Chile; (subscriptions) 
101, Leadenhall Street, London, EjC.^ Analytical 
i Chemist. „ , 

i 1885. Edge, Anthony, 79, Milton Street, Beadnlle, Mast., 
U.S.A., Cbexniat. 

! 1900. iKdgerley:. Dnnfel W., Chilton 
College Point, Long Island, N 


Manufacturiiig fOo., 
,Y.,U.a A., Chemist. 
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1902. Edison, Thos. Alva, Edison Laboratory, Orange, N.J., ; 

I'.S.A.. Inventor and Manufacturer. 

1903. Edkins, Geo. J., 41, Purkbolme Koad, Hackney, 

N.E., Oil Refiner. 

1902. Edwards, H. Seaton, 19, Park Koad, Pori Sunlight, 

Cheshire. Analyst. 

1903. Edwards, li. S , Rockland lloekport Lime (Jo., Rock- 

land, Me., U.S.A., Chemist. 

1^85. Ehrenfeld, Prof. Chas. II., York Collegiate Institute, 
York, Pa., U.S.A., Professor of Chemistry. 

R^9G. Ehrhardt, Ernest F., Hadische Auilin imd Soda 
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1887. Jones, T. Tolley, 356, Little Collins Street, ]\Tel- 
bourne, Victoria, Explosives Manufacturer, 
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1898. Kahn, Juliu'-!, 100, West 80th Street, New York 

City, U.S A., Manufactui’er of ItubherGovids. 
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1889. Kenyon, Thos., The Shrubbery, Hilton Park, Prest- 

wieh, near Maneliester, Mnnufaeturiiig Chemist. 
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1890. Kerr, Saral. T., 516, North Delaware Avenue, Phila- | 
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1897. Kerr, Wm. M., c/o General Chemical Co., 60S, Phila- 
delphia Bourse, Philadelphia, Pa., U.S.A., Muiiu- 
lacturing Chemist. 

1896. Kershaw, Jno. B. C., Faraday House, 8, Chaiing Cross 
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1902. Kessler, Henry \V., Brandt, Susquehanna Co., Pa., 
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1903. Kessler, R., jnn., Brandt, Susquehanna Co,, Pa., 
U.S. A., Chemical Manager. 

1893. K^stner, Paul, 5, Rue de Toul, Lille, France, 
Chemist. 

1898. Keswick, Wm., M.P., 3, Lombard Street, London, 
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1900. Kewley', Jas., Arbory Road, Castletown, UJe of Man, 
Technical Chemist. 

1890. Key.s, W. H., Lyndon House, West Bromwich, Oil 
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1892. Kibble, W. Oakes, G.P.O., Denver, Colo., U.S.A., 
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1896. Kier, Thos., Thornliehank, Glasgow, Chemist, 

1900. Kilgore, llenj. W., liali'igh, N, Carolina, IJ.S.A. , 

( llieinist. 

1901. Kilmer, Fred. B.. New Brunswick, N.J., U.S. A., 

Chemical Manufacturer. 

O.M. Kinch, E., Royal Agricultural (’ollegi*, Ciireucester, 
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O.M. King, A. J., (Journals) Ingersley Vale, irid (eom- 
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clesfield, Bleacher and FinisluT. 
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N.B., Alum Alaniifactnrer. 

O.M. King," J. Falconer, 20, Chambers Street, Edinburgh, 
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1897. King, Joshua, Clarewood, Cnuiberley, Surre\ , Indian 

Civil Service (retired), 

1887. King, Kobt,, 115, VV'ellington Street, Glasgow, 
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1895. King, Sidney J.,49, Arundel Siiuare, Barnsbur}', N , 
(Jolour and Dyestuff Traveller. 

O.AI. King, Walter R., (Journals) Avalon, Trinity Avenue, 
Southend-on-Sea; and (Subscriptions) IG, Mmeiiig 
Lane, E.C., Chi'inical Manufaeturer, 

1903. King, William, e o Natal E^tates, Ltd., South Coast 
Junction, Natal, S jM'riea, Analytical Chemist. 

I 1899. King, Win. R,, Box 69.5, Sunnnit, N.J., U.S. A,, 
i Meehanieul Kngineei 

i 1896. Kingdon, G. Holman, 27, Grappenhall Road, Stockton 
I Heath, Warrington, 'I’echmcal Chemist, 

i l''H3. Kingsford, T. P., Oswego, N.V., U.S.A., Starch 
Manufaeturer. 

O.Al. King/.ett, C. 'Ik, Ehnstead Knoll, Chislehurst, Kent, 
Technical Chemist. 

1892. Kinnicutl, Profc'-sor L. P,, 77, Elm Street, Woreesici , 
Mass., U.S A., Professor of Chemistry (Woicestei 
; Polyteelinic lustituli*). 

1 1897. Kipping, Dr. F. Stanley, F.R.S., University College, 

1 Nottingham, Prof, of Chemistry, 

i 1898. Kirkland, Arelid., 78, Higli^ Street, Irvine, N.B., 
Baker. 

[ 1897. Kirkland, Robt., Grand Junction Glue and Cliemiciil 
1 Co., Ltd., Market Ilarborough, Chemist. 

I 1900. Kirkpatrick, Stafford F., 96, Barrie Street, Kingston, 

' Out., Canada, Assayer. 

1887. Kitamiira, Y. (Journals), e/o R. Fujihanaya, Yoko- 

yaraacho Sanchonie, Tokyo, Japan, Agricultural 
Chemist. 

1902. Kitchen, Wm. J., Port Melhouriie North, Vie., 

Australia, Soa]) and Candle Manufacturer. 

1891. Kitsou, Sir James, Bart., M.P., Gledhow Hall; and 

(Journals) Aloiikbridge Iron and Steel Co., Ltd., 
Leeds, Iron and Steid Manufaeturer. t 
1883. Kitto, B., 26, Lancaster Road, Finsbury Park^ondon, 
N., Analytical Chemist. 

1900. Kittredge, IT. G., 42, Linden Avenue, Dayton, Ohio, 
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1900. Kleher, Dr. Clemens, Union Avenue, Clifton, N.J., 
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1 888. Kleemann, Dr. S., Furbeii Fabrik, Forchheim, Bavaria, 

Analytical Chemist. 

1898. Klein, Otto H., Room 110, Stewart Building, 280, 
Broadway, New York City, IJ.S.A., Consulting 
Engineer. 

1903. Kline, Clarence M., c/o Smith, Cline, and French Co., 

Canal and Poplar Streets, Philadelphia, Pa, U.S. A., 
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Analytical Chemist. 
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^ turing Chemist. 

1903. Rremer, Frank N., 640, Broadway, Milwaukee, Wis., j 
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U.S.A., Chemical Merchant. 

190(T. Kuttroff, Fred., 128, Duane Street, New Y’^ork City, 
C.S.A., Merchant. 
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Street, Montreal, Canada, Analytical Chemist. 
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facturing Chemist. 
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O.M. Laidler, C. P., 20, Noble Terrace, Gateshead-on-Tyne, 
Analytical Chemist. 

1902. Laist, Fredk., Chemical Department, University of 
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349, West 12th Street, New York City, I .S.A., 
Chemist. 

1897. Ullman, Jas. A., c/o Sigmund Ullman Co., 146tli 
Street, and Park Avenue, New York City, U.S.A., 
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1900. Ulmer, Geo. F., c/o Arbuekle Bros., Sugar Refl.nery, 
Foot of Pearl Street, Brooklyn, N.Y., U.S.A., 
Chemist. 

O.M. Umiiey, C., (Journals) 81, Lawrie Park Road, 
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mist. 
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and (Journals) 101, Tyndall Avenue, Toronto, 
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Manufacturing Co.). 

189.). Vanderpoel, Dr. Frank. 153, Center Street, Orange, 
N.J., U.S.A., Chemist. 

1902. Van der Sleen, Nicolaas, Gedempte Oudo Graclit, 47, 
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Printing, Washington, D.C., U.S.A., Chemist and 
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Mass., U.S.A., Chemical Works Foreman. 

O.M. Vickers, Wm., c/o Thos. Vickers and Sous, Miles 
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j U.S.A., Shellac Bleacher. 

1 1890. Vincent, Jos. A., Rooms 207-8, 421, Chestnut Street, 
Philadelphia, Pa., U.S.A., Mechanical Engineer, 
j 1897. VHes, Leonard E., Femroyd, Wellington Road, 
Whalley Range. Manchester. 

O.M. Voelcker, E. W., 22, Tudor Street, London, K.C., 
Agricultural Chemist. 

1887. Voelcker, Dr. J. A., 20, Upper Phillimore Gardens, 

Kensington, W., Agricultural Chemist. 

1901. Vogel, G. C., 583, Cass Street, Milwaukee, Wis., 

U.S.A., Tanner. 

1897. Vogel, Julius L., 91, Blackfriars Road, S.E., Engineer. 

1899. Vogeler, Gustav, 17, Philpot Lane, Loudon, E.C., 

Merchant. 

1900. Volney, Dr. Carl W., Keyport, N.J., U.S.A., Chemist 

(Smokeless Powder Co.). 

1897. Voorhees, Louis A., Box 55, New Brunswick, N.J., 
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1 899. Voorhees, Samuel S., c/o Supt. Architect, Treasury, 
Washington, D.C., U.S.A., Chemist. 
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1899. Vreoland, Cornelius D., Upper Montclair, 
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Wuchtel, Gn-pory, 6, Muiiejny IVreulolc, St. 
IVUTsburg, lIussiH, ChtMHJcal Engineer, 

18J)r). Wiiddingtbii, Thos. W., 74, lilackburn Itoad, I*adi- 
hum, Lancashire, Kivcr Inspector. 

J902. Wade, Frank, 10, Shirley Hoad, South'-en, Analytical 
Chemist. 

18'J0. Wade, Jas. L., 28, West Kensington Ganhais, Lon- 
don, W., Chemical Manufueturer. 

1889. Wttdman, W. K., 102, Lord Avenue, Bayonne, N.J., 
U.S.A., Manufacturnig Cliemist. ! 

1897. Wagner, Dr Theodon* B., 1444, Wilson Avenue, i 
(dneago, HI., U.S.A , Chemist j 

1893. Wagner, W. G., Clyndhurst, Kaling Common, W., ! 

Manufacturing Chemist. I 

1903. Wainwright, 15, Bolton Hoad, Port Sunlight, near 
Birkenhead, Soap Works Manager. i 

1884. Wainwright, Dr. J. 11., 159, Front Street, New York 
City, U.S.A. , Analytical Cliemist. 

1895. Wainwright, Win., c/o Spooner and Bailey, Chemical 
Manure Works, Kling, near Southampton, ChemI^t ! 
190 J. Waite, C. Nelson, e/o General Artiheial Silk Co., ' 
32, South Broad Street, Philadelphia, Pa , U.S.A., 
Chemi.st. ' 

1899. Wukofiehl, Win. C., c/o Snvilc 'Fown Chemical Co., j 

Ltd., Savile Toaii, Dewshury, Chemist. 

1894. Waldnian, Loui^ J., P. (). Box 162, Albany, N.Y., 

U.S.A., Aniline Dye Manufueturer. 

1895. Waldstein, Dr. Martin F., 107, Muriay Street, New j 

York City, U.S.A , Manufacturing Chemist. 

1887. Walker, Archibald, 8, Crown Terrace, Glasgow, Dis- { 

tiller. ' 

1900. Walker, David C., Gibhonsville, Idaho, U.S.A.. j 

Analytical Chemist. i 

1897. Walker, H. V., 38, (dinton Street, Brook’yii, N.Y., I 
U.S.A., Chemist. 

1894. Walker, Dr. .las., University College, Dundee, Pro- 
fessor of Chemistry. 

1:02. Walker, Jas., Knowlc lIou.‘-e, Miificld, Yorks, 
Woollen Manufacturer. i 

1897. Walker, Jas. W., Fernlea. Irvine. 1\ML. (diemienl j 
Manufacturer, I 

1902. Walker, Jiio. 11,, Gourepore M orks, Naihafi, E.B.S.IL, j 

Bengal, India, Chemist. 

1884, Walker, S. H., 19, Wolsey Street, Badcliffe, Man- i 
cheater, Foreman Dyer. 

1896. Walker, W. Sloane, c/o Walker, Ltd., Lithcrlaiid, j 

near Liverpool, Tanner. 

1900. Walker, Dr, Wm. H., Mfissachu.setts Inst, of ! 

Technology, Boston, Mass., U.S.A., Chemical 
Expert. 

1897. Wallace, Edwin C., P.O. Box 42, Camhridgeport, 

Mass., U.S.A., Chemist. 

1897. Wallace, Kubt. A., Dorset Hall, Merton, Surrey, | 
Chemical Manufacturer. ' 

1888. Wallace, Robert, 20, Muiray field Avenue, Edinburgh, 

Distiller. 

O.M. Waller, Dr Elwyii, 7, Franklin Place, Morristown, 
N.J., U.S.A., Professor of Chemistry. 

1899. Wallerstein, Dr, Max, 105, Ea.st 9l8t Street, New 
York City, U.S.A., Chemist. 

1886. Walsh, F. T., 195, Nesmith Street, Lowell, Mass., 
U.S.A., Colour Printer. 

1901. Walsh, liionel 0. P., c/o Burt, Boulton, and Haywood 

Ltd., Prince Regent’s Wharf, Silvertown, E., 
Chemist. 

1903. Walsh, Peter H., P.O. Box 469, Magog, Quebec, 

Canada, Analytical Chemist. 

1904. Walther, Wm., Holxapfel’s Compositions Co., Ltd., 

Heworth Shore, Felling-on-'l’yne, Chemist and 
Works Manager. 

1902. Walton, Thos. U,, Colonial Sugar Refining Co., Ltd., 

O’CouDell Street, Sydney, N.S.W., Australia, 
Analytical Clhemist. i 


1895. Want, W. Philip, 44, Bishopsgate Street Without, 

London, E.C., Pharmacist and Editor. 

1901. Warhiirtoi), Frank, 5, Ro'-ebery Gardens, Moswell 

Hill, N., Manager. * 

1896. Warhurton, Thos., 12, Seymour Road South, Clay- 

ton, Manchester, Chemist. 

1903. Ward, Dudley R., 251, Peckham Rye, London, S.E., 
Analytical Chemist. 

G.M. Ward, Gvii., Messrs. Hirst, Brooke, and Hirst, Mill- 
garth Mills, Leeds, Chemical Works Manager. 

1891. Ward, G. 3., The Cottage, Hallam Fields, near 

Nottiugbam. Civil Engineer. 

1884. Ward, Howard Chas., Yeutton, Hordle, Lymington, 

Hants, Deputy Chairman of Gas Co. 

1898. Ward, John, Barnstone Blue Lias Lime Co., Ltd., 

Barn-tone, Notts, Manager. 

1899. Ward, Wm. J., e/o Olive and Partington, Broughton 

Bridge Paper Milks, Manchester, Chemist. 

O.M. Wardale, J. I)., Hedheugh Elngine Works, Gates- 
heail-on-Tyne, Engineer. 

1892. Warden, Jno. B,, P (). Box 701, Deadwood,S. Dakota, 

U.S.A., Analytical (-hemist. 

1897. Wardle, Sir Thos., 54, St. BMward Street, Leek, Stuf- 

fnrdslnn*, Silk Dyer. 

1902. Waring, W. Geo., Webb City, Mo , U.S.A , Metal- 

lurgical Chemist. 

188.5. Warington, Robt., F.R.S., Harpenden, Herts, Agricul- 
tural Chemi.st. 

1899. Wanies, Artliur R., c/o T. L. Willson, 117, Boyson 

Road, Walworth, S.K., Soapwoiks (Juunist. 

1890. Warren, Fiske, IGl, Devonshire Street, Boston, 
Maa.s., U.S.A., Paper Manufacturer. 

1902. Warren, H. 1)., The Giitta Percha and Rubber 
Manufacturing Co., Ltd., 45 — 49, W’est Front 
Street, Toronto, Canada, President. 

1890. Warren, Jno. Davis, 7, Essex Road, .Veton, W., 
Manufacturing Chemist. 

1901. Warren, Jno. E., Eagle Chemical Works, Barchester 

Street, Poplar, E., Tar Distiller. 

1885. Warren, T. T, P. Bruce, Tainworth Villa, Earlham 

Grove, Forest Gate, Essex, Analytical Chemi.st. 
18H5. Waterfall, W. B,, c/o Avon Manure Co., Bristol ; 

and (Journals) Thirlmere, Claveriiig Road, 
Bedlund, Bristol, Manure Manufacturer. 

1890. Waterhousi', Major-General Jas., Oak liOdge, Court 

Boad, Elthaiu, Kimt, Assistant Surveyor-General 
o1 India (retired). 

1891. Waterhouse, Robt., 7, Lyme Grove, Altrincham, 

('heshirc. Analytical and AgrieiiUurul Chemist. 

1902. VV Utkins, K. J., t communications) 81, Montpelier, 

Road ; (Journals) c/o Mellm’s Food, Lid , Stafford 
Street, J'eckliam, S.E., Works Chemist. 

1900. Watkin.s, Noiraan, Box 767, Honolulu, Hawaiian 

Islands, Chemist. 

1898. Watkin-, Willard H., <‘/o Schoidlkopf, Hartford, and 

Hanna (k)., 163, Oliver Street, Boston, Mas.s., 
U.S.A., Colourist. 

1894. Wutmough, Beuj., 1, Ryehiirn, Stanley Road, and 
(Journals) e/o Messrs. Brothertoii and Co., Am- 
monia Works, Calder Vale, Wakefield, Analytical 
Chemist. 

1894. Watson, Alex. Forbes, St. James’s Gate Brewery, 
Laboratory, Watling Street, Dublin, Chemist. 

1884, Watson, Chas., Dawsholm Chemical Works, Mary- 
hill, Glasgow, Manufacturing Chemist. 

1894. Watson, (^ha.s. Ernest, c/o Peter Spence and Sons, 

Manchester Alum Works, Manchester, Chemical 
Assistant. 

1890. Watson, Eric E., (Journals) The Queensland Smelt- 
ing Co., Aldershot, Maryborough, Queensland, 
Australia ; (subs.) c/o S. Watson, Queen Insce. 
Buildings, Dale Street, Liverpool, Metallurgical 
Chemist. 

1895. Watson, H. Ard, Ashwood, North Hill Road, Head- 

ingly, Leeds, Tar Distiller. 

1901. Watson, Herbert J., Glenarm Villas, Cavendish Street, 

Mansfield, Notts., Chemist. 

1903. Watson, 11. M., 22, Coleraine Road, Blackheath, 

S.E., Paint Nlanufacturer, 
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iy()3. WatHon, H. W,, 111, Briideiiell Hoad, Hyde Park, 
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1894. Watson, Jas., 00, West Park Terrace, South Shields, 
Alkali Works Manager. 
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1901. Watt, Francis L., Ill, Lauderdale Man.sions, Lau- 
derdale Road, Maida Vale, W., Student. 

1900. Watts, Chas. J., 40, City Road, I^ondon, K.C., Manu- 
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19ii8 Wellcome, Henry S., Snow Hill Buildings, London, 
E.(' . Manufacturing Chemist. 
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Deutsche Solvay-Werke, Act. Ges., Bern burg, 
Anhalt, Germany, Alkali Manufacturer. 

1889. Wc.sson, D., P.O. Box 4 58, Savannah, Ga., U.S.A., 
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Chemist. 

1894. Weston, Robt. S., H, Beacon Street, Boston, Mass,, 
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S.E., Sugar Chemist. 

1901. Whatmough, Dr. Wm. H.. Woodleigh, Cheadle, 

Cheshire, C’hemist. 

1898. Wheeler, Edw. J., 79, Chapel Street, Albany', N.Y., 
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1898. Whichelo, Matthew A., 9, Eversfieid Road, East- 
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1884. Will, W. Watson, 1, St. Agnes Place, Kennington 

Park; and (Journals) 162, Kennington Park 
Road, S.E., Professor of Organic Chemistry. 

1903. Willard, C. T., 41, State Street, .Schenectady, N.Y., 
U.S.A., Chemist. 

1893. Willcox, Benjamin, 47, Lincoln’s inn Fields, London, 
W.C., Patent Agent. 

1898. Willcox, Frank A., 18, Holmhinds Park, Sunderland, 
Explosives Chemiist. 

1900. Willenz, Dr. Michel, Rue Haringrode, 4, Antwerp, 
Belgium, Leather Trades Chemist. 

1903, Williams, Chas. Ed., Thoriihayes, Sleaford, Seed 
Crusher. 

1895. Williams, David T., 9, Calvert Terrace, Swansea, 

Chemist. 

1903. Williams, Harvey L., P.O. Box 410, Bristol, Tenn., 

U.S.A., Manufacturer of Barium Salts. 

1891. Williams, Henry J., 161, Tremont Street, Boston, 

Mass/, U.S.A., Chemical Engineer. 

1896. Williams, Jno. Taylor, 2, Queen Street, Wellington, 

Salop, Brewer. 

1904. Williams, Jno. T., Glenbrook Avenue, Stamford, 

Conn., U.S.A. 

1904. Williams, Naboth, 28, Rolleston Street, Warrington, 
Technical Chemist. 

1902. Williams, Percy, British Uralitt^ Co., Ltd., Higham,, 

near Rochester, Kent, Chemist. 

1885. Williams, Rowland, Hale Cote, Ilaverbreaks, Lan- 

caster, Analytical Chemist. 


1900. Williams, Sami. H., Glastonbury, Conn., U.S.A., 
Soap Manufacturer. 

190.3. Williams, S. M., 269, Springdale Avenue, East 

Orange, N.J., U.S.A., Chemist. 

1885. Williams, T. Howell. See Idris, T. H. W. 

1884. Williams, Prof. W. Carleton, Firth College, and 23, 

Broomgrove Road, Sheffield, Professor of Chem- 
istry. 

1902, Williams, Walter Scott, Arnold Printworks, North 

Adams, Mass., U.S.A., Chemical Engineer. 

1887. Williams, W. Collingwood, 68. Grove Street. Liver- 

pool. Analytical Chemist. 

O.M. Williams, W. J., 5004, Franklin Street, Frankford, 
Philadelphia, Pa., U.S.A., Analytical Chemist. 

1899. Williamson, G. N., 14, Dey Street, New York'City, 
U.S.A., Manufacturing Chemist. 

1894. Williamson, J. Alex., 14, Milton Avenue, Highgate, 

N., Analytical Chemist. 

O.M. Williamson, Robt., Low Walker, Newcastle-on-Tyne, 
Technical Chemist. 

190.3, Wills, J. L., 133, Midwood Street, Brooklyn, N.Y., 

U.S.A., Technical Chemist. 

1895. Willson, Thos. L., St. Catherine’s, Ont., Canada, 

Electrical Engineer. 

1891. Wilson, A. Poole, 16, Norn Terrace, Glasneviu, 

Dublin, Ireland, Analytical Chemist. 

1890. Wilson, Alf., c/o Messrs. J. and E. Sturge, 18, 
Wheeley’s Lane, Birmingham, Manufacturing 
Chemist. 

1881. Wilson, Anthony W., 20, Westcott Street, Hull, 
Colour Works Managi‘r. 

1888. Wilson, Cecil H., c/o Sheffield Smelting Co,, Ltd., 

Sheffield, Metallurgical Chemist. 

O.M. Wilson, C.J., 14, Old Queen Street, Westminster, S.W. 

1888. Wilson, David, jun., Carbeth, Killearii, by Glasgow. 

1885. Wilson, Frank, 7, Bedford Square, London, W.C., 

Brewer. 

1903. Wilson, Geo. ('., Mysore Gold Mines, Marikuppam, 

Mysore State, India, Chemist. 

O.M. Wilson, G. E., The Cheraicai Works, Oldbury, near 
Birmingham, Chemical Manufacturer. 

1902. Wilson, Geo. W., 18, Dinting Vale, Dinting, near 
Manchester, Woiks Chemist. 

1899. Wilson, Gordon (Jnls.),c/o Laveaga Herms., Mineral 

Animas, Pueblo Nuevo, Durango, Mexico ; and 
(subscriptions) Benallun, Kirkintilloch, N.B., 
C/heinist and Assayt'r. 

1886. Wilson, Jno., Tyneside, Hagley Road, Birmingham, 

Technical Chemist. 

1896. Wilson, Jno., The Vines, Oxford Road, Runcorn, 

Chemical Engineer. 

1902. Wilson, Jno. B., Mount Morgan Gold Mining Co., 
Mount Morgan, (Queensland, Australia, Mining 
Engineer. 

O.M. Wilson, J. H.,6, Fencburch Buildings, E.O., Chemical 
Manufacturer. 

1902. Wilson, Leonard P., Stocksfield, Church Road North, 
Hanwell, W., Techuical Chemist. 

O.M. Wilson, R. H., Eaglescliffe, R.S.O., Co. Durham, 
Chemical Manufacturer. 

1900. Wilson, Walter A., Ardeer, Stevenston, Ayrshire, 

N.B. 

1885. Wilson, Dr. W. H., Fresidency College, Madras, 
India, Lecturer on Physics. 

1890. Wilson, W. W., The Grange, Carbrook, near Staly- 
bridge, Analytical Chemist. 

1884. Wilton, Thos., Winsor House, Beckton, E., Tar Works 
Manager. 

1901. Wing, Herbert H., Monticello, N.Y., U.S.A., Chemical 

Engineer. 

1692. Wing, J. D., 22, William St., New York City, U.S.A., 
Merchant. 

1893. Wingate, Hamilton M.,24, Wynell Road, Forest Hill, 
S.E., Technical Chemist and Metallurgist. 

1892. Wingfield, T. R., 5, Bromwich Street, Bolton, Brewer. 
O.M. Wingham, A., Livermead House, Torquay, 

lurgical Chemist. 

O.M. Winser, F. J., Moor House, Biddulph Moor, Congle- 
ton. Cheshire. Sobd Works Manager. 
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O.M. Wiusloe, H., c/o Tennants & Co., Clayton, Manchester, 
Manufacturing Chemist. 

1H92. Winslanley, Ply., Mayfield, Sutton Road, Heutou 
Norris, near Stockport, Technical Chemist. 

1886. Winstone, E. H., Members’ Mansions, 36, Victoria 

Street, London, S.W., Ink and Paint Manufacturer. 
1892. Wirtz, Dr. Quirin, 28, Great Ormond Street, W.C., 
Consulting Chemist. 

1900. Wishart, Harlan L., c/o T^ako Superior l\)wder Co., 
Marquette, Mich., IJ.S.A., Chemist. 

1889. Wishart, J no., 39, St. Vincent Place, Glasgow, General 

Manager (Oakbank Oil Co., Lim.). 

1902. Withers, Prof. W. A., State A. and M College. West 

Raleigh, N.C., U.S.A., Professor of Chemistry. 

1899. Withinshaw, John G., Penkcth, near Warrington, 

Tanner. 

O.M. Witt, Dr. Otto N., Siegmundshof, 21, Berlin, N.W., 
Profe.SKor of Chemistry. 

1892. Witthaus, Dr. R. A., Cornell Medical College, First 
Avenue aud 28th Street, New York City, TCS.A., 
Professor of Chemistry. 

1903. Wolf, Jacques, c/o Jacques Wolf and Co., Passaic, 

N.J., U.S.A., Manufacturing Chemist. 

1894. Woltereck*, Dr. II. C.,3, Edinburgh Mansions, Howick 

Place, Victoria Stieet, S.W., Consulting (’hemist. 

1903. Wolton, Wm. R., c/o Joseph Eisoii a id Co., Ltd., 

Ipswich, Manager. 

1890. Wood, Ebenezer. Stephenson Street, Canning Town, 

IC, Manufacturing Chemist. 

1900. Woo(l,P>ank, Huzelhurst, Doncaster Road, Barnsley, 

Yorks, Assistant Manager (Glass Works). 

1901. Wood, P'rank S, 25, Suffolk Street, Newlaud, Hull, 

(Jemeut Works Chemist. 

1887. Wood, Jos. T., 62, Park Road, Nottingham, Tanner. 

1880. Wood, Wm. 20, Rue General van Merleu, Antwerp, 

Belgium, Bleaclier and Dyer. 

G.M. Woodcock, R. C., American and Continental Sanitas 
Co., 636-642, West 55th Street, New Y^ork City, 
U.S.A., Technical (/hemist. 

1888. Woodham, Kingston G., 5, Lethbridge Hoad, South- 

port ; and (Journals) c/o Price’s Patent Candle 
Ck)., Ltd., 3, Cross Street, Manchester, Oilworks 
Manager. 

1902. Woodhead, Chas. p]., 40, Westwood Street, Moss 

Side, Manchester, Chemist. 

1881. Woodhead, Jas., Inglewood, Slaithwaite, near 

Huddersfield, Tar Distiller. 

1890. Woodman, Dr. Durand, 127, Pearl Street, New York 

t^ity, U.S.A., Analytical Clieniist. 

1900. Woodrow, John, 12, Park Road, Hull, Chemist. 

1902. Woodside, F. Frank, Cliesco Chemical Co., Uwcli- 

land, Pa., U.S.A., General Manager. 

1S9G. Woiulward, Jas., 31, Coventry Road, Ilford, Essex, 
Government Analyst. 

1904. Woolcoit, Geo. H., 26, Birdliurst Road, ('roydon, 

Brewei’s C hemist. 

189G VVoolf, Julian, 51, Buckhind Crescent, South 
Hampstead, N.W,, Manufacturer. 

1889. Woolf, Mortimer, Yeatiuan and C/o., Ileiimark Street, 

E. ; and (Journals) Mayfield, Mortimer Road, 
St. John’s Wood, N.W., Vinegar Brewer. 

D M. Woolley, G. S., Victoria Bridge, Manchester, 
Pharmaceutical Chemist. 

1891. Woolworth, J. G., 11, Halsey Street, Providence, 

R.I., U.S.A., Consulting Chemist. 

1901. Worden, Pldw. C., c/o Clark Thread Co., Newaik, 

N.J,, U.S.A., Analytical Chemist. 

1888. Worms, Plmil, Elabouga, Govt, of Viatka, Russia, 
Technical Chemist. 

G.M. Worrall, IL, Crimsworth, Whalley Range, Manchester, 
Dyer. 

1903. Worstall, Roht. A., c/o Chicago Varnish Co., Chicago, 

111., U.S.A., Chemist. 

1895. Worth, F. G., The Acetylene Illuminating Co., 3, 

Victoria Street, London, S.W., Managing Director. 
1 900. W orthington, Arthur, Starreliffe Terrace, Great Lever, 
Bolton, Chemist and Sub-Manager. 

1894. Wotherspoon, Peter, 135, Bede Burn Eoad, Jarrow- 
on-Tyne, Chemist 


1896. Wrarapelmeier, T. J., K. 1. du Pont de Nemours 
Powder Co., 39, Victoria Street, Westminster, 
S.W., Chemist and Representative. 

O.M. Wray, O. J. P., Haslemere, Coleramc Road, Black- 
heath, S.E., Technical Chemist. 

1901. Wren, Pk Cecil, Glencoe, Eaglescliffe, R.S.O., Co 
Durham, Vinegar Brewer. 

1895. Wright, Arthur C., c/o Turner, Morrison and Co., 6, 
Lyons Range, Calcutta, India, Chemist. 

1901. Wright, Harold E., c/o Sir B. Samuclson and Co,, 
Ltd., Middlcsbro igh, Chemist. 

1885. Wright, Jos., 19, Arboretum Street, Nottingham, 
Lace Dresser. 

O.M. Wright, L. T., The Mountain Copper Co., Keswick. 
Cal., U.S.A. 

1894. Wright, Sidney B., 

, Clit-mist. 

1900. Wright, Waltc*r J., 11, Albion Terrace, Favershani, 
Kent, Chemist (Cotton PowdiT Co.). 

1890. Wulffing, Dr, Charles, Honniugen a/Rhein, Germany, 
Technical Chemist. 

1890. Wyatt, Dr. PVancis, 39, South Willi.am Street and 29, 
Stone Street, New York City, U.S.A., Consulting 
Chemist. 

O.M. Wyld, Jno., The Avenm', Lidgett Park, Roundhay, 
Leeds, Chemical Works Manager. 


Y 

1900. Yamaoka, S., 10, Ni^hikatamachi, Kongo, Tokio, 

Japan, Chief PJngineor. 

1901. \ ardley, P'rank, c/o Henry Jutson and Sous, Liver- 

pool Street, Birmingham, Chiuuical Manufacturer. 

1899. I ates, Arthur, Ijchong Doiiok, Bencoelen, Sumatra, 

Netherlands Indies, Metallurgist. 

O.M. Yates, F., 64, Park Street, Southwark, London, S.E., 
Chemical Manufacturer. 

1897. Yates, Wm. H., 11, Lausdowne Road, vSoutbport, 

Lancashire, ’I’eehnical Chemist. 

1898. Y''cttoii, Tlios,, PYm Villa, Queen’s Road, Laughton, 

Essex, Distiller’s Chemist, 

1894. Yocum, Dr. Jno. H., 325, Academy Street, Newark, 
N.J., U.S.A., Chemist. 

1886. Yoshidu, Dr. H., Imperial University of Kyoto, 
Kyoto, Ja|)an, Prof, of Chemistry. 

1900. Yosliitake, P]., 18, Tutsuokacho, Kongo, Tokyo, Japan, 

Chemist. 

1885. Young, Alfred C., 53a, Algiers Road, Ladywell, S.E. 

1901. Young, A. Henry J., Capaunenstrasse, 10, Greifs- 

wuld, Pomerania, Germany, Student. 

1885. Young, Brougham, 2a, Sigdon Road, Dalstou, N.E., 

Analytical Chemist. 

1902. Young, Chas. C., 4o, Stone Street, New York City. 

U.S.A., Colourist. 

1890. Young, Dr. Geo., Firth College, Sheffield, Chemist. 
1900. Young, J. Bertram, 1639, North 19th Street, Phila- 
delphia, Pu,, U.S.A., Chemist. 

O.M. Young, Jno., 2, Montague Terrace, Kelvinside, 
Glasgow, 'J'echnical Chemist. 

1886. Young, Juo.t (Journals,) Claremont House, Beverley 

Road, Hull ; aud Gasworks, Sculcoates, Hull, Gas 
Engineer. 

1904. Youug, Jno. H., c/o The Casscl Gold Extracting Co., 
Ltd., Shuna Street, Maryhill, Glasgow, Technical 
Chemist. 

1898. Young, J. W., 4, Portland Terrace, Newcastle-on- 
Tyne, Inspector under Alkali Acts, 

1902. Young, Roland P\, c/o Wouldham Cement Co., West 
Thurrock, near Grays, Essex, Cement Works 
Chemist. 

1883. Young, Prof. Sydney, F.R.S., University Chemical 
Laboratory, Trinity College, Dublin, Professor of 
Chemistry. 

O.M. Young, W. C., Chemical Laboratory, 19 and 90, Aid- 
gate, London, B.C., Gas Examiner and Consult- 
ing Chemist, 
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1898. Young, W. Gathoriie, Analyst’s Office, G.N.R., Don- 
cuHter, Yorks, Chief Chemist. 

1902. Yoiitz, Dr. Lewis A., Lawrence University, Appleton, 
Wis,, U.tS.A., Professor of Chemistry. 


z 

1899. Zahriskie, (;. li., 100, VVillmni Stieel, New York City, 
U.S.A., Manager (Pacific Coast Borax (’o.). 

1897. Zucharias, Dr. P. 1)., Philhellinon i^treet, 22, Athens, 
Greece, Jndustiial Chemist. 

1902 Zahu, Ldw., 


; 1897. Zahorski, Dr. Boleslas, Maywood, N.J., U.S. A., Tech- 
nical Chemist. 

I 1898. Zehetiruiyr, Ferd. F , 85, Gracechurch Street, London, 
i E.C., Merchant. 

; 1904. Zieme, Carl H., c/o Ineundescunt and Chemical Co., 
} Youngstown, Ohio, U.S. A., Chemist. 

I 1899. Zilz, Henry, 22, Bush Lane, London, K.C., Agent 
! (Badische Auilin und Soda Fabrik). 

I O.M. Zimmermann, A., 3, Lloyd’s Avenue, Ix)udon, E.C., 
i Chemical Agent. 

' 1897. Zins.ser, Dr. Fred. G., Hastings upon-Hudson, N.Y., 
U.S. A., Manufacturing Chemist. 

1895. Zoeller, E. V., Tarboro’, N.C., U.S. A., Cotton-Seed 
Oil Refiner and Pharmacist. 

1899. Zuinbeck, Aiig., Gfi, Mark Lane, London, E.C., 
! (’lieinical Merehaiit. 


, C'bemist. 
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ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Members wljo contemplate attending tlie next General 
Meeting, in New York, are requested to communicate with 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. A draft of 
the Programme of Arrangements will appear in the next 
issue of tbe .Journal. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
reject^ by the Publication Committee, or ordered to be 
al^tracted for the Journal, in which case no reprints can 
be furnished to tbe author. 


Cbanffes of 91>ljrc3S. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Alden, F. ; communications to 31 1, 17th Street, Milwaukee, j 
Wis.. U.S.A. I 

Bell, P. Carter, l/o Stamford, Conn. ; Milhurn, N.J., IJ.S.A. ' 

Bishop, Gi'O. A., l/o Gleuboig ; 38, Sherbrooke Avenue, j 
Maxwell Park, GUhgow. I 

Blumenthal, L., l/o Blackleg ; 20, Lever Street, Piccadilly, ! 
Manchester. ! 

Bradburn, J. A., i/o Syracuse ; Dude City, Fla., II. S. A. j 

Brearley, Harry, l/o Boaer Road; 135, Abbey field Road, i 
Sheffield. 

Burghardt, J)r. Chas. A., l/o Alderley Edge; Butcombe, 
Blagdon, Bristol. 

Burrows, Edw. ; Journals to Home Villa, iiOw Fell, Gates- 
head-on-Tyne. 

Burton, Alf. ; Journals (temp.) <‘/oThos. Meadows and Co., 
35, Milk Street, E.C. 

Burwell, A. W., l/o Cleveland ; Kyh* Street, laikewood, 
ind Cleveland, Ohio, U.S.A. 

Cawley, Geo. ; all commumeutions to 25, Vietoria Street, 
Westminster, S.W. 

Clappert' n, Jas., jun., l/o Jjarne; 36, Ashton Gardens, 
Hillhrud, Glasgow. 
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DR. J. T. DUNN IN THK OIIAIR. 


THE COMPOSITION OF MILK IN THE NORTH 
OF ENGLAND.— PART IT. 

r.Y H. IT. (MH.L1NK, F.T.i:. 

Th(‘ first part of llii« paper, whii-li I’cad before this 
Society a year ago, and jiublishod in this Journal, 1902, 
1 .j 12, was iiK'rely intio'luctoiy, and served fo draw* attention 
t(i f he niatti'r. As a ri'sult, considerable interest was aroused 
111 fbo subject, and several farmers in the North of England 
camii foi’ward and olTi'red their In^rds to the ( 'allege foi 
exjieriuumlal purposes. The priueiual objects of these ex- 
periments was to test milk under us practical coiulitions as 
liossible, and over as long a period as possible. Two heids 
were selei'led, and examined once a fortnight. 1 have fo 
thank the owners of the henU, Mr. McLaren and Mr. 
Marshall, for the riMdy help they have given me on all 
occasions. I know it has meant no little ti'ouhle on tlimr 
jiart and on thi' pail of flieir siununts. 

'riicftc experiments wiU serve to illustrate facts already | 
shown by others, but perhaps not sufficiently reuli.seJ, to 
show local variations from accepted standards; and I trust 
to sliovv some new aspeet.s of the qiii'stion, and to suggest 
ideas which I believe will be useful in future investigations. 
Dioop-Ricliniond gives, as theaveiugeof 200,(K)0 analyse.s 
over many years, the composition ot milk as 3*9 ]»cr cent, 
of f.it and 9’0 per cent, of solids not fat. These figuies are 
eommonlY given in support of thi* “legal” standard of 
3 per ee/it. and 8.5 percent, respectively. 'J’hese figures 
have, however, been derived from the milk of cows in the 
South of Inigland. There are plenty of amilysi's which 
prove th.it milk below the standard may he genuine; these 
experiments will serve to confirm this fact, which is perhapN 
not as well known as it should la*. To show that milk 
below the staudaid may he genuine is, however, only a first 
step, and is of little use unless it is followed up by the 
attempt to determine the degn^e of probability that milk 
below the standard may he genuine. It is t<> this point 
that 1 invite your attention this evening. The experiments 
lire still in progress, and will probably continue for some time. 

Sampling . — Samples of the milk of about a dozen cdws 
were taken, in one case twice a day, and in the other ca.se 
thrice a day. In addition to the samples of the individual 
cows, samples of the mixed milk of the entire herd were 
taken. Samples were taken once a fortnight. As careful 
supervision by experienced persons is essential at this 
stage, a representative of tlie College was always present at 
the sampliug, for which asswtance 1 have to thank Dr. Fotts, 
Messrs. McLaren, Short, Swann, and Willis. The method 
of sampling adopted was always to pour the milk from one 
l>ail to another, liud then to pour it into the sample bottle. 

In the case of the mixed milk of the herd, it was not always 
possible to wait for all the milk to be mixed up together, 
as such a procedure would have interfered too much with 
the business ; hut all the milk was passed through a strainer 
aiid cooler, and, as it ran out, small samples of the milk were 
taken and mixed up ; from this mixture a sample was taken 
to represent the mixed milk of the whole herd. 


Preserving.— there was other Work to be attended to 
besides this milk-testing, it Was necessary to preserve, the 
milk in such a way that the analysis could be made as time 
permitted. For this purpose a preservative had to be found 
that would not interfere with the determinations of specific 
gravity, fat, or total solids. 

The following preservatives were made : — 

I (1 ) For u-se in Cold Weather . — A mixture of chloroform 

i and ether of the specific gravity of 1*032. Of 

I this, 1 c.c. was used to preserve 100 c.c. of milk. 

(2) For um; in Hut HVn///c/‘. — A mixture of alcohol, 

I chloroform, and formalin of the specific gravity 

I of 1’().32, and containing about 1 per cent, of 

I pure formaldehyde. Of this, 1 c.c. was used for 

100 c.c. of milk. 

The reason of this double arrangement was to avoid the 
I use of formalin as much as {lossible, this substance being 
I supposed to hydrolyse the milk sugar and thereby iucrcase 
1 the amount of total solids in (he milk. In the small pro- 
I portion used T could not find any evidence of such an 
j action. The milk generally kept about two or three weeks. 

; 'J'he specific gravity was not altered, and the correction for 
I dilution was so very small that it made little difference to 
the amount of fat or total solids. 

Analy.^i.^i. — The specific gravity was taken someliuips 
with the lactometer, hut mostly with the “ Westphtd ’ 

, balance, both having been clucked against the specili.: 
gravity bottle. All specific giavitic.s arc givon corrected to 
1 C„ or 60'" J^'. The fat was determined by the “ Gerber ” 
centrifugal method, constantly^ checked by the “ Adams 
coil ” and “ Wcrner-Schmidt ” metliods. The solids not 
fat were found by calculation, using the formula G/4 + F/5 
I + 0* 14 5= .solids not fat. The total solids were frequontiv 
I checked by direct determination, the differeiioo bctwecii 
I the calculated and found amounts of total solids being as 
a rule less than ()• 1 per cent., although a lew cases occurred 
with dirtereiice^' ot 0*2 per cent. 

Aly thanks are due to Mcsm-s. Shoit and Swann for the 
greater part of the analytical routine work. 

The Herds . — Herd No. I were all shorthorn.s of various 
ages and iti various stages of lactation. They were milked 
three times a day — at 5 a.ni., I p.in., .and 0 p.m. Twelve 
I cows were sel<‘cted to represent the herd, samples being 
' taken of the milk of the individual cows and of the mixed 
I milk of the lu^rd once a fortnight, 'I’lic experiment started 
in January and terminated in March, there being six days 
I in all when the cows were te.^ted. Herd No. 2 were also 
; all shorihorns of various age? and in various stages of 
j lactation. They were only milked twice a clay — at ,5.30 a.m. 

I and 4.30 p.m. For convenienci' the milk (T one evening 
! and the next morning was taken to represent the day’s 
j milk. 22 cows were selected, the fir.st 12 or 13 on the list 
being tested once a fortnight, and the mixed sample of milk 
of the whole herd obtained at the same time. As the original 
cows went dry their place was taken by those further down 
the list. When cows came in to milk again they Avere tested 
again as soon as there was a vacant place for them. 
Records of temperature, weather, feeding, and many other 
matters of practical iinportauee have also been kept. 

F'or the sake of ready comprehension, all the analyses 
I have been put into diagrammatic form as curves. To avoid 
the crossing of lines and yet keep the fat, solids not fat, and 
yield on one diagram, the scales of all three are different, 
but are given on the margins of each diagram. The most 
notable points on studying these curves are; (1) some 
cows are very regular, some arc very erratic (Curves 3 
and 8) ; (2) the fluctuations in the compositiou of the 
mixed milk (A) are as nothing to tho.se of the erratic cows 
(8), but are nearly of the same order of magnitude us tho.s<‘ 
of the regular cows (3) ; (3) the fluctuations in the amount 
of fat in the milk of the regular cows and in the mixed milk 
exhibit no regular rise and fall, giving no clue to the cause 
of the fluctuation ; (4) the solids not fat of tho milk of the 
regular cows and of the mixed milk shows a slight falling 
off during the period, which may be due to some fixed 
cause (temperature) (8 and A) ; (ii) the greater part of 
these fiuetuHtions docs not depend upon any mgular cause, 
but is due to the irregular behaviour pf the cows ; i}j^% 
is, it is ** chance.” To show the bearing of these on 
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the-chance or probability of milk under the standard being I 
genuine, the following statistical analysis is given : — j 


Statistical Analysis. 
Herd No. 1 . 


Fat under 3 per cent. J 

1 . 


Solids not fat under 
8a per cent 


f'nn 15 out of 
0 

20 „ 

1 
0 

0 .. 

1 


72 occasions in the 

morning. 

71 

noon. 

72 

evening. 

215 

day. 

72 

morning. 

71 

noon. 

71 

evening. 

214 

d«y. 


or, 21 tests out of 419 havi* b^en below standard, of which i 
seven are due to cow No. 27, and five to cow No. 01. 1 

The mind milk of thi.s head was nc^ver under the ! 
staudurd during th(' period of testing. j 


Had No. '2. i 

Ivdividual ( Vur.s'. | 

rou 5 out of 124 oeesisions in Die jnorniiif'. 

Fatunder.'Jnereent. ^ ^ ^ cvetunp. | 

Solids not fat nntler f ■> »• »’ tuornuifj:. j 

sipereent I „ 21 12t <‘voninj!:. j 

or, 53 out of 49.1 tests were below tlie standard in all, of | 
which Id are due to cow No. 12, 10 to cow No 17, and six | 
to cow No. 11. 'J'lie mixed milk of this herd was never I 
under the standard fiorr. dumiary to June (inclusive). It i 
is, however, only light to state that the mixed milk has been I 
below the standard in some later tests that I hopi' to com- ! 
munieate at a later dale. It will be noticed tliat Avhile in | 
nerd No. 1 ir is the fat tliat it is generall\ deficient, in herd 
No. 2 It is the solids not fat that are generally deficient. 

North V. Sovth. — If avo add up fdl the results ]>uhlishcd 
in both parts of tliis (‘ommuniealion AAe find that in 90 tests 
out of 9.“1 the milk Avas beloAv standard ; tliat is, in nearly 
10 per cent. 

Jnpic, in the llepoit of the Yorkshiie ('ollege and in 
other publications, eives figuns A\hieh sIioav that he | 
obtained about 3^ jier cert, of his tests bedow standard; ' 


and Droop Uichtoond, in a recent communication to the 
Society of Public Analysts, gives a case of what he evidently 
considers a very remarkably bad cow, which was below 
standard on 5.| per cent, of the tests made. These figures 
suggest that there is some truth in fhe opinion that milk 
in the North of England is not ns rich as that in the South, 
and cannot he judged by the same standard. 

The probability of mixed Milk being below the Standard.-—- 
Once we have established the probabilities of cows giving 
milk of certain strengths, it becomes simply a case of 
an investigation of mathematical “ probability ” to find the 
probability of a herd of any number of cows giving milk below 
the standard. Eor if p be the probability that any sample of 
milk is bcloAv the standard, then the probability is that in a 
herd of tAvo coavs both Avill be heloAv standard on/^^ occasions, 
undone cow only Avill be beloAV standard on 2p (1 — p) 
occasions, Avhilst on (I — p)- occasions both will be above 
the standard. It then remiiin.s to soh^e the statistical 
pr* Mem of the probability of a mixture of milk below and 
milk above the standard lieing beJoAv the standard. If we 
call this profahility 7/, then the probability that the mixed 
milk of tAvo cows is below standard is p‘-’ + 2np (1 — p), 
which is 2np + (\—27i)p~. As, however, p is a fraction, 
will always be small, and is likely to be less than the 
error of determining p and and may for the present he 
eliminated. Erom stud> of the times when milk occurs at 
each tenth per cefit. 1 think that n may be provisionally 
taken at about As each coav has to satisfy two tests, 
and they are larely both below the standard,the probability 
is more than H> per cent, and less than 20 per cent., and 
nearer the latter than the former — say 16 | er cent. Then 
the prohahility of the mixed milk of two cow's being beloAv 
standard is 2/»p — 8 per cent., that of four coavs 4 per cent,, 
and that of (ught cows 2 per cent. The*se calculatioii.s are 
given rdthei as a demonstration of the value of such 
methods of investigation than as any attempt to Hnally 
determine the probability of cows in the Noilli of England 
giving milk below the standard. No account has been 
taken of the fact that the ji'eMs of the cows need net be the 
same, nor that there as III be some causeB that Avill tend to 
jnake all the cows of a herd give loAver-qunlity milk than 
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3. Eepresents a regular cow. 

8. BepreBcntB an irregular cow. 

A. Bepresents the mixed milk calculated from the analyses 
of the milk of individual cows. 

■— solids not fat per cent., morning, 

„ „ „ evening. 

— • — fat ])er cent., morning. 

“ • • - „ evening. 

}ield in pints, morning, 

„ „ evening. 

Of 2G cows rested regularly, 7 give curves resembling 
No. 3, 10 resembling No. 8, and the remainder, 9, being ' 
intermediate. 

The most regular cows give rnilk which, for the greater 
part of their time, fluctuates less in composition and amount 
than the mixed milk of 12 cows. 

Dis< i SSlO.\. 

I’rof. OiLOiiuisT said tliat the (irst thing that struck him 
in connection with t tie Ollcrtoii diagrams was the rcmaik- 1 
ably low standards for tlu' inoining’s milk ; it sci'ined us if, 
when it was iieee.sfiar\ to mdk three tinu's a day, there was 
a very great risk of that, rnilk coming under the standard. 
He was also struck with the rcmarkahly high midday 
standard. Perhaps tlie poini that came out strongest was 
th(' difference in the ([ualitu's of milk in the North compared 
with the {South of England, 'fins was certuinhv not because 
of the feeding, but was more jirobably due to the ohange- 
nbility of the weather, lests made daily with one cow at 
(iJockle Park showed that V hen the cow was out all night 
and there was a touch of host, tlu* quality of tlu^ milk next 
morning was very much lower, lie was rather struck with 
the Gothenburg system. 'J'wice a month (or week ; he was 
not sure which) sam|iles of milk were obtained from the 
dairymen, and the peM•pntagc^ of fat published in the daily^ 
papers, the milks being classified us follows ; — 3*5 per 
cent., very good; 3 jiei cent., good; under 3 per cent., 
poor. 

Mr. Mausiialo thought the analysis of the mixed milk 
of herds was of much more importance than the analysis of 
that of single cows, because it had Iveri sufficiently proved 
that individual cows were most erratic, whereas the mixed 
milk of 0 herd as a rule did not vary much. This year 
most of his herd had been young cows, and the quality of 
the milk had hiam better than usual. During the spring of 
last year ho had been living in perpetual dread ot the 
inspector; his milk was extiemely poor, and, do what he 
would, he could not raise the (piality up to the standard. 
Poor feeding was not the cause of it, because at tliat time 
he was feeding them extravagantly, each cow getting a 
stone of concentrated food per day. As soon as the cows 
were put out to grass, however, both quantity and quality 
went up. This is quite in accordance with our experience, 
but several Suiith-eountry witnesses before the Standard 
Committee recommended a lower standard during early 
grass time. With regard to the difference of the milk in 
the North as compared with that in the South of England, 
he could not trace any relation between geology and the 
quality of the milk. We had still a great deal to learn on 
these points, and he would like to see some scheme 
formulated for their further investigation. 

Mr. Smith said that during last year he had examined 
between four and five hundred samples of milk, and about 
21 per cent, of these wicie below the standard either in fat 
or m solids not fat ; this is much higher than Mr. Oollins’ 
percentage, but there was no doubt that some of the 
.samples had been tampered w:ith. On the whole he agreed 
with Mr. CoMlns that the quality of the milk was lower m 
the North than in the South, lii an analysis of 420 
samples the percentage of fat was about 3-46, and the 
solids about 8*88, but as some of these samples were 
adulteiated, these figures might be increased by, say, 20 per 
cent. Solids not fat very rarely fell below the standard; 
when they did be was generally able to trace it to irregular 
feeding. It was almost impossilile for anyone to say with 
absolute certainty that milk had been adulierated simply 
because it fell behnv the standard. On one occasiou he 


went out to a farm where there were 42 cows; t^a 
percentage of fat in the milk of the hiird was Un^er 2^.' 
He did rtot know the reason, but he believed Prof. 
Gilchrist considered excessive feeding produced this result ; 
certainly, w'hen the amount of food was reduced the quality 
of the milk increased very considerably. In another case 
the reduction of the amount of food immediately increased 
the percentage of fat from 2 • 8 to 3, and the substitution of 
1 lb. of cake for 7 to 8 lb. a day raised tlie jiroportion of 
fat to over 3 per eeut. 

Mr. Gaiirett thought that the figures given suggested 
that as a rule the cow’ that gave poor milk also gave a poor 
ydeld, and would like to know if this has been piovod. 

Dr. Potts also noticed that the percentage of fat seemed 
to be increased when the cow gll^e an increased yield, 
particularly in the Offerton herd. At the second sampling, 
on the 24th .January, the yield and the tat were both high, 
whereas, at the third and fourth sampliiigvS, the yield and 
the fat were both low. Some two years ago there was a 
very ex l.ensi\e senes of iu\ estigations earned out by the 
South-Eastern Agricultural ( ollrge, Wye; the milk of 
about six cows, and also the mixed milk of the herd, was 
analysed morning aijde\ening; a careful record was also 
made of the food, and the only factor 'which was found 
to alter the ijuality of the milk was the temperatun*. 
deferring to Mr. Mar.shaH’s suggestion that further experi- 
ments should be de\oled to the effect of food on indk, 
nine-tenths of all milk inA estigations had been eondueted 
with that end in \i(‘w. The Americans had done much 
work iu that direction, and had found that food had no 
effect on the quality of the milk, but that it increased the 
quantity. It was usually assumed that solids not fat were 
pretty cou.staut, but one of the outstanding features ol last 
summer’s milk was that it was particularly poor iu this 
respect. 

Mr. Collins replied that he tliought the small fields 
were generally due to the late period of lactation, lie did 
not thiuk that the figures showed that when the yield was 
high It was therefon* lich, or ?;/cc vena. As to the effect 
of temperature on the composition of milk, Mr. Dymond 
had done some work on tlie subject, and had come to the 
conclusion that there was no eonnection hi tween weather 
and the composition of milk. 

The (hiAiuMAN said that researches like these must 
ultimately lead to imponaiit results, and he hoped that 
Mr. (’olhns would continue to carry on his experiments, and 
from tune to time aci)iuiint the Section with the result. 


i^ottuiffbam ^rction* 


Meeting held at Nottingham, on Wednesday, 
Di e. mh, 1903. 


PROF. F. STANLEY XIFFING, F.R.K., IN THE CHAIR. 


EXAMINATION OF METHODS EMPLOYED IN 
ESTIMATING THE TOTAL ACIDITY OF 
GASES ESCAPING FROM THE CHAMBER 
PROCESS FOR THE MANUFACTURE 
OF SULPHURIC ACID. 

BT II. J. W^ATSON. 

(This Journal, 1903, 1279—1284.) 

Discussion, * 

Mr. Jas. Kay Hill wrote as follows: — ^'Phe sulphazo- 
tised compound referred to iu Mr. Watson’s paper is 
probably formed in the Gay Lmsac tower when the supply 
of oxygen is deficient, and in the chambers when there is 





a deficiency of oxyffen and ster^m, with a properly 
regulated air supply It' pnoutd iiOf' forrfied iii measurable ‘ 
(juantity. W'e have here, probably, the Iiist of the 
inystenoii^J causes of loss of nitric and dliriinished sul- 
phuric acid production. Some may posfcibly be inclined to 
rtttribdte its occurrence to deficient chamber space ; but I 
itiink that even with the highest possible consumption of 
sulphur per cubic foot of space, there shouhl be no 
appreciable loss from this source if sufficient draught be ! 
maintained to ensure the requisite proportion of oxygen 
ill the chambers. The re-^ulta of the experiments described, 
taken ahogetlier, seem to indicate the absolute necessiu of 
le'oilarly testing the e\it gases for oxygen, and of using the 
jicvv absorbents to detect this sulphazotised compound, which, 
so long as it remains unoxidised, seems capable of passing, 
utiabsorbed, through any number of \\ ash bottles containing 
water, sulphuric add, or caustic soda, and is not completely 
absorbed even by such an oxidising agent as non-alkalino 
hydrogen peroxide. The behaviour of the compound to- 
wards cau^tie soda in solution seems to prove tf at it is not 
'•eiilly an acid at all, properly speaking, being quite devoid 
wi acid properties until deeomppsed by oxiddtlon, and this 
IS doubtless why it has so long escaped observation. 

Mr. V. J. li. C^tKui.iiV said that sulphuric acid manufac- 
turer'' weie allowed to let gases into the atmosphere pro- 
\iding they did not eontain over 4 grs. of acid per cb. ft. 
fhere were vaiiations, as apparently the escape was at one 
time O'Obit gr. jicr cb. ft. and at another per cb. ft. 

The work was done as rapidly as possible, Mr. M^atsou 
making in all eight experiments, each occupying 40 minutes, 
or o hours and 20 minutes in all. In that time it was quire 
possible for such chungrH to take place in the wort ingot the 
<<immhei's as to reiuler his figures not comparable. To cem- 
piiic the ex[»eriiueiits they should be done almost simul- 
tiiueousl} aud not oiu' after the other. Then again the}' 
ought to know something about the size of the chambers, 
liecaiise very large chaiiibers would not get into disorder 
so rapidly as small chambers. He was not questioning the 
uceuracy of the facts as to the absorbing mediums; he was 
only questioning whether (he \ cry large iliffereiices shown 
were to be relied upon. 

He had that morning absorbed four escapes with the 
following results : — 



1 Water. j H.Oj. 

1 Absorption. 


(! C. . 

(irs. per eb. ft. 

1 

20(1 0 


2 

200 

0 * 4:12 

! 

200 0 

0-4:V2 

4 

200 

0-3«7 


In the last ease the escape was a very small one, and 
idthough water or water plus II.jOj might be the same thing, 
the escape might be small, uiid yet not be high. Mr. 
^V'atson in his paper said “ lu February 1<)03 1 made com- 
parative bellows tests with these two absorbents, aud alwaya 
louTid (hat the alkaline hydrogen peroxide gave a higher 
ic.suit than neutral hydrogen peroxide, the difference 
varying in amount from 0'5 with ordinary working con- 
ditions to 3 grains of sulphuric anhydride per cubic foot at 
u period of disorganisation.” Now the same thing might 
happen with water aud with w'uter plus HjOg. Personally 
he would prefer the escape to be a sulphurous one rather 
than Jose nitre. The difference in values was immense. 

l>r. IT M. Cavkn remarked that, whilst the interaction 
ol sulphuric acid and nitrous fumes resulted in the forma- 
tion of nitrosulphonic acid, when nitrous aud sulphurous 
acids interacted under certain circumstances, bydroxyl- 
amme disulphonic acid, N(S03H)20H, and nitrilosulphonic 
acid, N (80,11).,, were produced. Low temjierature aud the 
presence of alkali were generally supposed necessary for 
the production of these compounds, but if It were possible 
Jot them to be formed in vitriol chambers or th6 Gay Lussac 
f ower, ^ their hydrolytic redcctioii in presence of nitrous 
acid might result in the evolution of nitrous oxide or 
nurogen. What evidence was there for the existence of 
these sulphazotised bodies? It was difl^CUlt tO understand 


, how such a body could pass unubsorbed through alkaline 
hydrogen peroxide solution. 

Mr. n. J. Watson, in reply, said that Special precautions 
were not taken to exclude carbon dioxide before titration. 
The sodium hydroxide solution, 10 c.c. of N/2 NaOH 
diluted with 5i0() c.c. of "water, in the , experiments per- 
formed, was so dilute that little absorptidn Of COg cOuld 
take place. In order to see how far this was the case he 
had that day fitted four flasks exactly as in his former 
experiments. In No. 1 was 20l) c.c. HoO + c.c HgOo; 
in No. 2, 200 c.c. IU) + 10 c.c. N/2 NaOH; in No. ii, 
200 c.c. HgO + 10 c.c. N/2 NaOH, and in No. 4, 100 c.c. 
H2O + loo c.c. saturated clear solution of barium hydroxide. 
The four flasks were connected to a filter pump, the pump 
started and the aspiration of air through the four flask.s 
regulated to, ns near as could be judged, the >ame rate a.s 
the chamber escape gases were drawn through in other 
experiments. The pump was allowed to work for 40^ 
, lumutes and then stopped. A inilkiness was produced iu 
No. 4; No. 1 w^as found to he neutral, and then No. 3 

1 and No. 4 titrated w'ith N/2 acid without any special pre- 

cautions regarding carbon dioxide. 'J’hey each required 
9'75c.c. of N/2 acid, but when boiled the other 0*25 c.c. 
was required, *<0 that the combined acidity in the two flasks 
was equal to 0*5 c.c. of Ny2 NaOH (()• 154 grain of SOa) 
on an approxiiuate cubic foot — not a very large acidity. 

I It might he suggested that the iricreaseu acidity in vessels 
, containing alkali was due to CO^. 'I’he experiments them- 
selves, how'ever, did not seem to indicate this. In ihe case 
I of experiment 20, the combined acidity of 5 aud G in an 

I alkali solution was equal to 0 18 gr. of SOjj per cb. ft., 

and the toial acidity of 7 and 8 equal to 0*30 gr. of SO3 per 
cb. ft. It was hardly possible that the increase in 7 aud 8 
I could be due to COg following after alkali in 5 aud G, but 
without hydrogen jieroxide present. I'Jitrous acid was 
I proved to be (irescnt in experiment 17, and the presence of 
more active acid gases would probably retard the action of 
I carbon dioxide. With regard solution of HgOg and Na NO.j 
in the experiments performed the solutions were exactly 
neutral. 

ITie chambers were 100 feet in length and 30 feet higli. 
'Phere were three in the set aud one set of burners. He 
was inclined to agree with Mr. ('arulla in ihe matter of the 
escape of sulphur and nitre. With legard to the theoretical 
points raised by J)r. Caven, he had not had time to go into 
them, and he was not at all sure what the compound was. 
'Phat there was some compound present, and that it was 
decomposed by water, was shown afterwards. It was to 
some extent absorbed in alkali, hut not altogether. When 
experiment 21 was performed they w*ere using a very high 
amount of nitre : 31 lb. to the ton of stone. Cdlculatiug 
the difference from the result of the experiment, the waste 
came out almost too high, viz., 56 f»er cent., which was 
i equal to 17^11). per ton. When they tried to work wdth 
I 13J, lb. the escape was very high. 


E K HATH M. 


EXAMINATION OF MFTHOUS EMPLOYED 
IN ESTIMATING THE TOTAL ACIDITY OF GASES 
ESChAPlNG FROM THE CHAMBER PROCESS 
FOR THE MANUFACTURE OF 
SULPHURIC ACID. 

nr 1:. roKUEs caupjbntkr and eknkst undkb. 
(This Journal, 1902, 1490—1508.) 


For “ metaphenylene diamine ” read “ metaphenyleue 
diamine hydrochloride ” throughout, a« in Table VUI. TJUsb 
indicator has an acid reaction. 
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SOME KECKNT METHODS OE TKCTINICAL 
WATEE ANALYSIS. 

BY rilOF. II. R. VliOrTEli. 

The aDalysis of water for technical purposes usuallj only 
extends to its mineral constituents, the traces of organic 
impurity which are important in potable waters, having hut 
little effect on most chemical and technical uses. Hacteiio- 
logical exaraitjation has ])rohahly received far too little 
attention from the technical chemist, since there are many 
manufactures in which the presence of organised ferments 
ig of an importance only second to that of their existence 
in drinking water ; hut on this point 1 do not intend to 
touch. The “hardness’’ of water is, on the whole, of the 
greatest manufacturing moment, but in my opinion has 
been considered far too exclusively from thi* point of view 
of the soap user, which often differs widely from that of 
other chemists, and although, viewed merely as an empirical 
method for determining the quantify of soap likely to be 
tlertroyed by a given water, the soap-test has its iiraeticul 
value, there arc other and easier wa^s of learning with so 
much greater exactitude, what the actual qualitative and 
quantitative charaeter of the hardness is, that even for the 
soap-user 1 believe, with increasing knowledge, this in- 
formatiim will come to be of greater value than any merely 
empirical test. If no otlu-r fault existed in the soap-test 
than that it hecarne practically useless in the presence of 
much magnesia, it would be sufficient to condemn it for 
general purposes, but, when the somewhat inde6nito char- 
acter of the reagent, and the still more indefinite character 
of the reaction is emsidored, it becomes unnecessary to 
labour the subject. It i.s now possible, by simple volumetric 
methods, and with a high degree of accuracy, to determine 
not merely temporary and permanent hardness, hut the 
actual quantities of lime, mugnesia, iron, carbonic and 
sulphuric acids, and chlorine contained in a watei, and with 
this intormation, the cITect of the water on iiuy chemical 
reaction may in most cases be coniplettdy foretold. Ir is 
because I think that some of these methods are not so 
familiar to technical chemists a.s they deserve to be, that 
I venture to bring forward matter which is not at all 
original, and which must be familiar to many. The 
only points on which 1 may be able to claim the merit 
of novelty are observations on some of the sources of 
error which become important in working with such 
very dilute solutions, and suggestions as to how they may 
be avoided. In thi-^ counectioii it may be pointed out that 
a water with “ total hardness” equal to 50 parts of calcium 
carbonate per 100,0ti0 is a very bard one, hut looked ur 
88 a volumetric solution it is only ccntinormal, and inu.st 
be determined with an accuracy which should reach ]/ 50 th 
of ite strength. To do this successfully involves many 
precautions which are quite unnecessary in the use of 
uoniial solutions. 

So far as 1 am aware, the credit of having first introduced 
a practical and scientific method of hardness determination 
belongs to Mr. Hehuer, who titrates the temporary or bi- 
carbonate hardness witn N/10 HCl, using Methyl Orange as 
an indicator, which is practically insensitive to carbonic 
acid. The method gives very exact results if certain pre- 
cautions are taken. Methyl Orange is the sodium salt of a 
colour acid of moderate strength, and the change from the 
yelloiv salt condiii m to the red colour of the free acid marks 
the end point, which is sharp and exact when working with 
strong mineral acids, and with normal solutions. Even in 
this case it is desiiable to use the smallest possible amount 
of the indicator, but, in working with N/10 solutions, the 
amount of acid required to completely decompose the 
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colour salt becomes very perceptible, and the change from 
yellow to red is not instantaneous, but passes through 
orange to pink with the consumption of an appreciable 
amount of acid. Thus it was found that, using a 10 grm. per 
litre solution of the indicator in 25 c.c. of water freed from 
carbonic acid by previous boiling, the following quantities 
of N /10 H(T were required to produce a clear pink : — 
8 drops of methyl-orange solution = 1-5 c.c., 4 drops 
= 05 c.c., 2 drops = 0'5 c.c. As even 0-5 c.c, in titrating 
loo c.c. of water would correspond to 2 - 5 parts of hardness 
100,000 and there U always a question as to what 
particular colour corresponds to the neutral point, the 
following procedure may be recommended. To 100 c.c. of 
distilled water, one drop, or some other definite quantity of 
th(‘ indicator is added, and titrated to orange, or to the tint 
to the elumgc of w'liich the eye of the individual operator is 
most sensitive. The water of which the hardncss is to h(‘ 
determined is Muiilurly titrated with the same quantity of 
indicator, and in a similar beaker, until it exactly matches 
the distilled water, and from the amount of acid so iised the 
quantity is deducted us a correction which was required to 
produce the same colour change with distilled water onl>. 
The results so obtained accurately corresjioiid with those 
got by using alizarin as an indicator ill boiling solution 
though 111 the latter method the end react'Oii is sharper. 
It may be noted that Methyl Orange is not absolutely un- 
affected by carbonic acid, a somewhat crocus-yellow being 
attained in.stCinl of the leijion yellow reached with pure 
boiled wafer, but the difference i.s insufficient to interfere 
with Its satisfactory use as an indicator. 

Mr. llehner’s method loi the determmaiion of perraaiiunt 
hardness i.s less satisfactory than the ioregoing. It consists 
in evaporating lon c.c. of the wattTio dryuc.^'.s with u known 
excess, say 20 c.c , of N/10 sodium earhouate solution, taking 
up the soluble matter with cold distilled water, filtering off 
the precipitated calcium carbonate and inagnesiu on a small 
filter, washing the ]>recipitate with cold water, and titrating 
hack the excess of sodium carbonaie iu the filtrate with Methyl 
Orange vir rosolic aetd as indicator. With lime-hardness 
only, and with the precautions above described, the method 
may be pronounced laiily salisfiietory ; with magnesia, it is 
well net merely to evajtoiale to diyiu'ss hut to slightly 
heat the n‘**idne to thoroughly decompose any magnesiuiib 
carbonate ]>resent, and even then, the wu'-hing should not he 
excessive, as calcium ciirboiiate is soluble to the extent of 
3 parts per 100,000, and magnesia to about 2 ‘5 parts. A 
more accurate, as yvell us a more rapid method ls to employ 
a fair excess of sodium earhunate, and to make up the 
solution to a known volume, say 100 c.c., and pipette off ati 
aliquot jiurt for titration, as the presence of excess of 
sodium carbonate materially reduces the solubility both of 
calcium and magnesium carbonates Both these methods, 
however, should be superseded, where really accurate work 
is required, by those nilroduced by Tfeifer aud Wartha* 
(Zeits. angew. (Tiem., 1002, lOH). That for the deb-rmina- 
(loii of temporary hardness i> identical yviih that of Hehner, 
excejit that, in place of Methyl (.)range, a drop of a mixture 
of about 1 grm. of the purest alizarin paste in 200 e.c. 
of distilled Avater is employed. Tliis indicator is surpris- 
ingly sensitive i <*ven more so I think than pheiiolphthulein, 
but as it is unfortunately affected by carbon dioxide, it 
is necessaiA to coriqileie the titration at a boiling tem- 
perature. The change is IVura violet in alkaline solu- 
tion (perhaps slightly varying in shade with the nature 
of the particular base present) lo a perfectly clear pule 
lemon-yellow when neutral or acid. The titration of 
the water should be done with N/10 HCl or H3SO4 
in a silver, plaiinum, or hard porcelain basin. The 
acid should be added in tlu* cold till the violet shade 
gives place to a clean jellow, and the liquid then 
brought to a boil, when, Avith the escape of carbonic acid, 
the violet colour Avill return, and should at once be 
destroyed by the addition of another drop of the acid, 
and HO on, until no further change of colour takes 
place. It is undesirable to boil the indicator long, 
cNpecially in analkuline condition, as a violet deposit is 

• Prof. LunKe states, in a private letter, that the use of alizarin 
for this purpost* ws.s oiigiiiaicrt iu the lttbor.Ttory of the Zurich 
Polyteehmeum by Wolthi. 
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formed on the sides of the basin, presumably of calcium 
.ind inagueMium olizarates, which can only be dis^olved 
by excess of acid, and is thus apt to cause perceptible 
errors. lu place of titrating to exact neutrality, the acid 
may be added in very small excess, and the whole of the 
liberated carbon dioxide boiled off at once, and the solu- 
tion then brought back to neutrality by N/10 NaOH, the 
solution boiled for a moment, and the titration completed. 
The results in either case are exact, a fraction of a drop of 
alkali changing the clear lemon-colour to a dirty yellow. 
Jf 100 c.c. of water are used, multiplication of the c.c. of 
acid by 5 gives the temporary hardness in parts of CaCOa per 
100,000. The boiling must iu no case take place m an 
ordinary glass beaker or flask, as an amount of alkali is 
dissolved which may lead to serious inaccuracy. Even hard 
.leiia glass is not free fiora this effect, though the amount 
dissolved is so small that for most practical purposes it may 
he neglected. The following exj'eriment will illu>itrate the 
point, too c.c. of distilled water boiled for au hour (with 
additions to maintain the volume in a Jlerlm porcelain busm 
showed no alkalinity or eolour-cliangi' with alizarin ; in a 
,lena flask a perceptible change of colour was visible, hur. 
pun' yellow was restored with one drop of N/10 acid, while 
when 'ooiled in an rtnliriary lioheraian flask, O ' 4 e.c. of acid 
was consumed, and if the neutralised llquhl were boiled 
funher it again became alkaline, and furthi'r additions of 
acid were required, so that no coincident results could be 
obtained. With tlic jirecautions luiined, the re-ults with a 
known solution of li}dric calcic carbonate containing only 
.>*.') parts of temporary hardness, and whether titrated alone 
or with additions of maguesiiiui sulphate, were accurate 
within one part in 1(10,000, and cxiieriincnts with other 
qiiantines wi'tv (‘qually satisfactory. 

!n the dcrcrinmation of ])crmun<'ut liaidoess, Pfeifer and 
Wartha, in addition to the use of alizaiiuas indicator, liave 
introdiK'ed tlie iinjiortaiu nnproveuu'nt of r('phicing the 
s )(liuui caibouatc of ilclnu*r's method by a mixture of equal 
parts of N/10 sodium carbouati' and hydroxide solutions. 
VVdiilc, as has been already explained, sodium carbonate 
jierlectly precipitates culcium sails as carbonates on merely 
boding, it becomt's tu'cessart to eyapoiate to dryness and to 
heat wlicm ver any magru'suim salt is j>reseut, in order 
lo convert magnesium carbonate into oxide, since magiie- 
siuui carbonate is not snflicicntly insoluble, in pre- 
sence of souinni li>droxide, hoyvevcr, tin* magnesium 
carbonate is at once conv(‘rt(‘d iino nugne-uim hydroxide, 
and pcrtectl; efbcicnt precipitation is obtained by merely 
boding loi some tunc yvuh sullicient excess of the 
leagciit. A good excess, say .'>4 per cent, or more, is 
c^s^•ntlal not only because it is impossible to say before 
analysis what projiortioii of sodium caibouate and what of 
caustic will h(' required, but because the presence of the 
C()^ ions o( I he sodium earhonato in the solution greatly 
les.sens the solubility of the calcium carbonate, and similarly 
lh(' OH ions ot trie sodium hydroxide le.sseii that of the 
niagnesiuiii hydroxide. Unless the yvateris extremely hard, 
.X) c.c of the N/lO mixed solution to 200 c.c. of water is a 
convenient and sulHeiciit quantity. The mixture may ho 
btnlc<l until reduei'd within 200 c.c. in a platinum or 
porceia-n basin, or, more conveniently, and yyith nomateiial 
loss of accuracy, in a ;t00 c.c. Jena flask, but on no account 
in ordinary Bohemian glass. Even the Jena flask will 
heconui perceptibly etched at the water line if used re- 
peatedly. The solution after cooling, is made up to 200 c.c. 
yviih distilled water m a gauged flask, and allowed to stand 
till the precipitated bases have settled, and 100 c.c, is 
pipetUd or siphoned off and titrated. As the quantity 
named corresponds to 100 c.c. of the original yvater, anil 
2.» c.c. ot N/lo alkali, the difference between the acid 
actually used and 2.5 c.c. will correspond to the amount of 
.alkali neutralised by the acids of the permanent hardness, 
and multiplied by 5 will give the latter iu terms of milli- 
grammes per 100,000 calculated as calcium carbonate. The 
emporary hardness will also be precipitated; but, contain- 
ing no fixed acids, will not interfere. Pfeifer employs the 
Water which has been neutralised in the titration of tem- 
porary hardness, in place of the original water f In this 
case the result obtained will represent total hardness, from 
^ permanent hardness is obtained by deducting the 
porai-y. In place of allowing the procijiitato to settle. 


the solution may be filtered through a small filter, which k 
carefully washed with the solution, of which the first 50 c.c. 
or 80 is rejected, as filters are rarely absolutely free from 
acidity or alkalinit) , and even if at first perfectly neutral, 
easily absorb acids or ammonia from the laboratory air, 
unless very carefully protected. Many irreguiaritiea 
occurred in the determinations until this source of error 
was detected. 15 cm. filters of three different makes were 
ma<‘erated with distilled hot water, and proved iu all cases 
alkaline to Methyl Orange and acid to phenolphthalein, the 
difference between the two indicators, -h or — , amounting in 
each case to about 0*75 e c. of N/10 solution. A case must 
now be con.sidered which is not very infrequent iu Yorkshire 
waters ; it occasionally happens that iu the determination 
of permanent hardness, a larger quantity of acid is required 
to neutralise the mixture than corresponds to the volume of 
N/lo alkali which has been added, and that therefore the 
permanent hardness would appear as a minus quantity. 
'J'liis somewhat puzzling result is due to the presence of 
sodium carbonate iii the original water, which in this case 
can have no penu^tnent haidries> other than that due to the 
solubility of oalciuin carbouate, which cannot be removed by 
softening, but which is not reckoned in the above ineTliode 
of aealyhis, though it i^ counted in the soap test. Whers 
sodium carbonate is thus found, a proportionate amount 
must he dediicred from the temporary hardness. If the total 
harduess after neutralisation is determined after Pfeifer’s 
method, the presence of .‘*odiiim carbouate will be iudicited 
by the total hardness coming out as les^ than the temporary, 
tlu' difl’erenet* being obviously the alkalinity due to the soda ; 
<'ueh part of hardness coriesponding to 1*0G part of sodium 
carbonate. Since in the ordinary methods of water softening, 
lime i.s priscipitatedii'* carbonate, but magnesia as oxide, with 
thecoiisuniptioii of a double quantity of caustic lime or caiistit^ 
alkali, it is iiiqiossible from hardne.ss-determlii'itious aloiu* 
to calculate the materials required for softening, or the 
actual weiglils of the biises titrated, so long as it is uncertain 
whether or iii what projnirtion magnesia is present. Pfeifer 
determines tins in tlu* following manner lOl) c.c. of the 
water is lu'utralised with N/10 acid in presence of alizarin, in 
lioiliiig solution, exactly as ui the deterinination of temporary 
hardness, whieli may be combined with that of magnesia. 
A known q-iantity of clear hmewater (25 or 50 e.c.) which 
should be at lea^t 50 per cent, in excess of that required for 
precipitatiiigthe magnesia present, is measured into a 200 c.c. 
flask, the hut neutralised solution is rinsed in with boiliug 
tlistilled water free from carbonic acid, and made up with 
the latter to 5 c.c above the mark to allow of contraction 
in cooling ; the flask is lightly corked or stoppered, and 
well shak(*ii to mix, for which purpo.'e the neck above the 
mark must be a long one, and set aside to cool and settle. 
Though not essential, it probably inerease.s the completeness 
of the precipitation if thi: corked flask is heated for half an 
hour or so on the watcr-balh. 1 prefer to allow sullicieiit 
time for the liquid to completely clear, and to pipette off 
100 c.e to titiate back with N/10 acid, which may be done 
cold with phenolphthalein, or hot with alizarin with equal 
accuracy. ITeifer filters, but iu this case the strength (J 
the limeivater must he determined by a blank experiment 
conducted in exactly the same way with distilled water ; 
and it is better to reject the first 50 c.c. in each case to 
avoid error from want of neutrality of the filter- paper, and 
great care must be taken to filter rapidly, and to avoid 
possibilities of carboiiation by the atmosphere, for which 
purpose a suaiion filter with a perforated porcelain disc, 
covered with a neatly-fitted disc of filter-paper answers 
well. If, oil the other hand, the liquid is settled and 
pipetted, tlu* risk of carbonatiou is so small that an equal 
quantity of the same limewater may be measured direct, 
ai.ii titrated, using the same indicator as has been employed 
for the water, phenolphthalein m the cold being on the 
whole preferable. Deducting tlio N/10 acid required for 
the mixture of limewater and water from that employed for 
the limewater alone, and multiplying the difference by five, 
gives the hardness due to magnesia iu terms of milligrammes 
of calcium carbonate per 100,000, from which actaal Mg 
may bo reckoned by multiplying by 0*24 ; or MgO multi- 
plying by 0*4. Carefully conducted, the method is 
extremely exact, its accuracy beiug quite equal to that of 
the determination of hardues;, and probably superior to 
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that- d any gravimetric metiiod for such ininute 
qaantitifes. The theory of the process is that, whrlc 
caldam hydrate will precipitate magnesia, it has no 
aedoh on lime salts; and a good excess of lime serves not 
only to quicken the reaction, but to diminish the solubility 
of the magnesia. If iron is present it will of course be 
reckoned with the magnesia, and should he determined 
eolorimetrically with thiocyanate(also a process of great accu- 
racy for small quantities) , and deducted. It may lx- assumed 
that it is present in the ferric state, and that therefore 0*24 
of Mg corresponds to 0‘373:{ of Fe. Aluminium, if jircsent, 
would hehuA'e like iron, any traces of alumina dissolved by 
lime having no effect (on phenr ljihthaiem at least), hut ii is 
rare that more than traces of alumina exist in natural 
waters, though it would have to he veckoiu-d \MTh in 
river-waters receiving manufaetuiing effluents, and its 
estimation would not be particularly (‘asy. Possibly a 
colorimetric method with alcoholic extract of logwood or 
some other mordant dyestuff might tie dinised wliere 
the water was required for dyeing, but it is not likely 
that it would introduce any material enor into water- 
softening calculations, and it would he removed with 
the other impurities Having determined the magnesui, 
or, more strictly, the acid with which it and any other 
bases are combined which are precijiitable by lime, it 
becomes possible to calculate the caliium present m the 
water, by deduciing the magnesia-hardness from th<‘ total 
hardness, and calculating the remainder into ('a by multipli- 
cation by 0*4. The carbon dioxide present us liydne 
carbonate is givim in parts per i0(),O0O by multiplieution of 
the temporary hardness b} 0 *88 .for CC>.> or 1*2 for CO^. 
When the proportion ot hardness due to inagne-ia is 
known, it is pOv^sible to calculate the quantiliep. of lime 
and Bodium carbonate' required for sedtening, since 
magnesium salts, as has been stated, cannot b(5 satis-r 
factorily removed as carbonates, but must be eotuerted 
into hydroxides by lime or some other caustic alkali; anti 
this applies to the permanent hardness which is j 
converted into carbonate by sodium carbonute, as well j 
as to the bicarbonate reduced to carbonate by lime. 
Thus each equivalent of magnesia present requires 
an additional equivalent of lime beyond tliat reejuired 
by the corresponding calcium salt. Pfeifer gives a 
formula for this purpose, calculated for (lerman 
degrees of hardness, which are leckoned in parts 
per 100,000 of CaO instead of parts of CaCO;,, as 
is customary m France and England. [ have, themefore, 
taken the liberty of transposing it into terms of parts of 
OaCOg per 100,000. Ht in the formula signifies temporary, 
and Hp permanent hardness, and Jim hardness due to 
magnesia, whether temporary or permanent. The quantities 
given are in milligrammes per litre, grammes per cubic metre, 
or lb. per 100,000 gallons of the water to be treated. 
5*6 (Nf + Urn) *= lime (CaO) required; 10*6 Hp dry i 
sodium carbonate; or 28'6i//i = soda crystals (Na2C03, 
10H2O). If only tcmjiorary hardness is to be softened by 
liming only, the quantity required is .5*6 {Ht + Hm - Hp) 
if Hm is larger than Hp^ but if not, only the temporary 
hardness need ho taken in account. Filially, for 
softening with sodium hydroxide aud sodium carbonate only, ] 
which is sometimes convenient for small boiler installations, 
we have 8 {Ht + Hm) = NaOll required; 10-6 Hp — 
(Ht + Hm) — NailT)^ required. Consequently, if the 
water has less permanent hardness than the sum of the 
temporary and magnesia hardness, it cannot be softened 
completely in this way without leaving excess of sodium 
carbonate in the water. 

Some waters contain large quantities of dissolved free 
carbon dioxide in addition to the half-combined ’’ present 
as temporary hardness, and though this is not included in 
any harness determination, it, of course, combines with 
and renders useless an equivalent quantity of the lime added 
for softening, and must, therefore, be taken into account in 
reckoning the lime required. The free CO3 is easily 
estimated by a method, 1 believe, due to Archhutt, though 
I have been unable to find its original publication. 100 c.c. 
of the water is titrated slowly with N/IO solution of 
and pheuolphthalein, till a tinge of permanent pink 
is produced, when the number <^f c.c. used, multiplied by 
3 'S, will give the parts of CXIj per 100,000, or hy while 


( multi pliefdion by\8 r8 w ill give the weight of lime' required 
to remove it. Of course, sueh a determination if of no 
use unless there is some security that the sample of water,, 
really xepresouts. the average, and has ^ not hist carbonic 
acid by exposure. The reaction depends on the fact that 
sodium bicarbonate is neutral- to phenolphthalein, while 
the normal carbonate is alkaline. It munt be remembered 
that the theoretical quantity of prccipitants does not always 
give the best practical results, owing to difficulties of settling 
and filtration, and in some cases it is necessary to be 
content with less than the tbcoietical sofieuiuff (see 
Archbutt and Deeley, this Journal, 1891, 511). 

It is sometimes necessary to determine not only the 
bas<*s. but the acids present in a techuiciil «uter. Several 
i colori metrical methods exist lor the detiTinnuiition of the 
1 (races of nitric and nitrous at-id somclimes piesegt ; 

chlorine is or course easily determined with silver nitrati* 
j with chromate as indicator ; and for sulphates the recent 
j volumetric method of Wolf-Muller (Her., 1902, 1587) with 
I benzidine hydrochloride give.s excellent refcu Its. Thi^ method 
I depends on tlie fact that benzidine sulphate is very slightly 
soluble ; and especially so in solutions containing excess 
' of benzidine hydrochloride. Benziiline is so weak a base 
I that the hydrochloric acid combined uith it can be titrated 
; 111 presence of plienolphthalein as it it were free, while the 
j siilphaie, being uisoluble can be filtend oil, and calculated 
j from the loss of acidity. I have been making some 
j experiments with this method, and shall be g’ad at a future 
I date to gne some further particulars of the practical 
working of it, if these would be of interest to the Section. 

Discussion. 

Mr. F. W. RiCHAiiDsoN said he thought the paper was 
a very interesting one formemhers of ilie Section, esjiocially 
iu regard to boilcr-feed waters, which <iu<'stion assumed 
great importance iu thi' district, lie refi rred members to 
a paper he had found very useful and which was published 
H few* }ears ago m the Dyers and (Jolounsts Journal on thi' 
analysis of waier.s, including the estimation of calcium. 
Ammonium oxalate was added to the ivater in excess, and 
the excess estimated in the filtrate by means of standard 
potassium permanganate solution. As the quaiitny of water 
sent for analysis was sometimes very small, he chose to use 
giavimetric lather than volumetric proci'^ses, as being more 
accurate w'hen working on small quantities of water. As 
regards Methyl Orange, he had also found it Uf-cessarN to 
test each different suuqile of the d)e in distilled water. 
With ri'gard to the softening of fee«l-waters, he had found 
that firms would not go to the exjit-use of putting down 
plant for that jmrpose, aud so iiotliing remained hut to 
advise what to put into the boilers. He recommended soda 
ash in quantity, sufficient to react with the sulphate of 
magnesia and the soluble salts of lime. He asked Mr. 
Procter as to whether lie thought anything else was 
necessary for holler-feed waters. 

Mr. W. McD. Macicet was inclined to agree with the 
last speaker m his pretercuee for gravimetric processes. 
He never used the soap test unless asked for it, and 
calculated the hardness from the analysis. He found he 
could obtain a good indication of what was required on the 
large scale bj using, say, 50H c.c. of water, and weighing 
out tbe caustic lime, when it w as possible to get reliable 
data as to the amount of lime to he used in practice on the 
large scale. Ho was afraid Arclihutt’s process tor estima- 
tion of free COo could not be U8i*d m this way. In the case 
of a water containing much magnesia aud chlorine, it was 
generally considered that aiudity was generated in the 
boiler. He asked Prof. Procter if, m his opinion, th6 
calcium carbonate present in the water was a protection 
against corrosion arising from this cause, seeing it would be 
precipitated on boiling. 

The Chairman said that, although opinions might dij(lPer 
as to the composition of the water of the River Aire, 
there was no doubt that ii was good for boiler purposes, and 
to prevent corrosion a little caustic soda wasa4 tWl^was 
necessary, A little hard scale plight be formed, but that 
was all ; he had found also a little pitting,’’ but thought 
this might be due rather to eleetroobemical phenomepa* 
He bad found ndmerous pin-holes in the feed-water pi^ee 
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when wrought iron wns nied, but on Qh^nging to east iron . 
his objection disappeared. 

Mr. G. Waed upheld the view that caustic soda was valu- 
able ^or use in boilers, and its usefulness was increased if a 
mixture of caustic soda and crude gailotannate of soda ^^ere 
iiged. The gailotannate of soda was readily made by dis- 
solving catt'chu in caustic soda, and the mixture was one 
which was used by many large companies who worked their 
boilers hard. 

Prof. Proctku, in reply, said that even when small quan- 
tities of water were dealt with it was only a question of taste 
whether gravimetric or volumetric processes were used, and 
he thought that to got any advantage gravimetrically large 
tjuantiiies nhould be used. With regard to the softening of 
water, he agreed that sodium carbonate and caii*'tic soda 
with alnioht any tanning substance was very good. He 
liad found Archbutt’s process to be very satisfactory, but 
whether such exact analysis was necessary for softening 
calctilaiions was open to (piestion, as in practice they were 
unable to tell whether their instructions would be carried 
uuf with a lime containing 30 per cent, or 90 per cent, of 
(JaO. Like Mr. Maekey, he eould obtain a good approxi- 
mation by adding excess of lime to the water, allowing to 
^^an(l in a stoppered bottle for, sa}^ 12 hours, and then 
titrate the ('xcess of lime, and so find the amount of lime 
eonsiimed. With regard to magnesium chloride, the view 
:it present held was that it did not dissociate wlum alone, 
but the iion combined with the chlorine, and this led to 
•*])ftting”; but he thought this was not to be feared if 
<al(‘ium carbonate were present. The precipitation of 
calcium carbonate was most to be feared lu presence of 
lats, pieventing contact with the water aud causing over- 
heating of the boiler-plates. Heavy mineral oils had not 
this effect, and had been found useful for loosening the 
hard scale. 

The CiiMUMAN said he believed the Introduction of heav}- 
mineral oils into boilers working at high pr<‘ssures was 
dangerous, as it was supposed to induce the water to take 
the splieroidal condition and prevent it actually touching 
the plates, and explosions had rc.sulted therefrom. 

COAL- ASH. 

Hi JOHN W. COBB, B.S(. (l.dM).). 

The laboratory examination of coal-ash is usually limited 
lo a d(‘terimnation of quantity, but the influence of the 
nature ot ilie ash is often of f,o much importance that I 
thought some notes on methods of examining ash which 
I have found useful, and on the significance ot the results, 
might not be without their value. 

The (piantiry of ash is interesting in the first place 
because the ash is the inert and thermally useless constituent 
of a coal, and, allowing for moisture, the variation in 
quantity ot ash gives a sufficiently good criterion for many 
purposes of the variation in calorific value. I do not mean 
that one coal is necessarily of less heating power than 
another coal hccuiise it contains more ash, but if it is 
required to compare successive consignments of the same 
coal or of similar coals the quantity of ash form.s the 
re.uiiest basis of comparison. The ash determination can 
he made in niauy cases where the tedium of culorimetrie i 
<leterminations renders it impracticable to make them suffi- I 
cienily often, ns in controlling the heat efficiency of a piece ! 
of plant such as one particular furnace or range of boilers. 

1 might point out that the loss by ash is larger than at 
first sight appears. Taking the familiar case of a stoam- 
<)iler, the rale of combustion per unit of grate area and 
lute of steam-raising are determined by the amount of air 
penetrating to the coal through the interstices beneath it ; 

18 quantity diminishes as the ash accumulates on the ' 
^^ates, and although the thermal efficiency, as expressed hy 
of heat units utilised, is not necessajily 
wered, the economic efficiency suffers severely by the 
^ uction of output; the difficulty o.f keeping up steam 
P essure is also increased by the excessive time taken in 
which involves admission of quantities of 
nv Hfat lossda lire even more poticeable in a kiln 

urnace flyed for the obtaining of a high temperature. 


Am t]^. ash accumulates^ the rate of ^ombnstion diminishes,, 
and jthe temperature rises more slowly until, if cleaning-' 
out is delayed too long, the coal which the grates will burn,' 
though perhaps a very appreciable quantity, is not sufficient 
to raise the temperature at all. The removal of ash in 
I such a case usually means a lowering of the temperature 
inside the furnace, and bard and un peasant work putside, 
and has to be followed by firing for what may prove to be 
a considerable time, simply to make up lost ground. Taking 
I another case, that of a gas producer, the gradual accumu- 
lation of ash is distinctly detrimental to its working, and 
in some types the output of gas is stopped completely 
during the periods of ash removal. 

The preceding remarks make it unnecessary to insist 
on the importance attaching also to the fusibility of ash. 
The checking of air-snpply aud rate of combustion, by 
accumulating ash, is greater if thi* particles fuse together 
into a clinker, and the heat losses arc increased by the 
difficulty of removing the clinker. This consideration 
becomes of fundamental importance in the working of 
inaccessible fires, such as those of the mi'dem blast-blown 
gas-producer with water-seal. One of the most valuable! 
practical advantages of the Mond gas process is that by the 
use of a large excess of steam in the blast (an essential 
feature of the process), the temperature of the fires is kept 
low ; therefore the ash does not melt together into lumps 
of clinker, and can be drawn easily with the minimum of 
interference with ordinary working conditions. 

It may be noticed that completeness of combustion hinges 
very largely upon absence of fusion in the ash; the 
enclosing of uuburnt caibou by the melting of surrounding 
ash, and consequent stoppage of further combustion, is 
easy to realise. 

The composition of ash is usually of importance, mainly in 
so far as it effects fusibility, but when the solid fuel comes 
into direct contact with the material of the process, as in 
blast-furnaec work and lime and cement burning, the in- 
creased importance of ash composition is evident. In blaat- 
furnaee practice, a change in the coke used may make a 
complete change necessary in the proportions of ore and lime- 
stone ; this is largely because the slag must retain constant 
properties, and the coke-ash ingredients (with the ex- 
ception of the iron) are, roughly speaking, transferred bodily 
to the slag, and must be allowed for. Harmful elements, 
such as sulphur aud phosphorus, have their own signi- 
ficance, and, altogether, the influence of ash composition 
is 80 considerable in such cases as to necessitate complete 
analysis. The influence of certain properties of ash has 
been noticed. The laboratory methods of examination now 
claim attention. 

The determination of quantity of ash is simple, so 
simple that errors are common and considerable. The 
importance of sampling has been rightly insisted on, and 
the avoidance of draughts on the crucible, which cony 
away light particles of ash. If the crucible is heated in a 
laboratory muffle it is sometimes necessary tO guard against 
I too high a temperature, or fusion of the ash may take 
place before completion of ihe combustion, in which caae 
uuburnt carbon may be enclosed by the ash. ‘ ' 

The composition of the ash requires a fusion with 
alkali carbonates, followed by the methods applied to 
silicates and iron ores. The process can be quickened 
somewhat by volumetric determination of the iron, lime, 
and phosphorus. 

My own practice is as follows : — 

The silica is separated as usual, and the filtrate made up 
to 250 C.C., of which aliquot portions are measui^ off for ua 
succeeding determinations. The alumina, iron, mangane^,, 
phosphorus, and titanium are precipitated by ammonia 
and a <|rop of ammonium sulphide. (More e|abqcafe 
separation of manganese, e.g., by ammonium acetate,. is , 
occasioniUly called for.) Only slight alkalinitjr, is allpvfn^,; , 
the precipitate settles quickly, and the solution abovci^ it 
is decanted through the fiber-paper. The preqpitato is 
redissolved in hydrochloric acid and the solution dilnjtj^ to 
the same volume as before precipitation. Ammppia^a^ k 
drop of ammonium sulphide are added, and tl^e pxeoipilif^ 
filt^ed off', wiuhed, and ignited for some, tiimo 
weighing to ensure complete oxidatioi^. This 
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that- d any gravimetric metiiod for such ininute 
qaantitifes. The theory of the process is that, whrlc 
caldam hydrate will precipitate magnesia, it has no 
aedoh on lime salts; and a good excess of lime serves not 
only to quicken the reaction, but to diminish the solubility 
of the magnesia. If iron is present it will of course be 
reckoned with the magnesia, and should he determined 
eolorimetrically with thiocyanate(also a process of great accu- 
racy for small quantities) , and deducted. It may lx- assumed 
that it is present in the ferric state, and that therefore 0*24 
of Mg corresponds to 0‘373:{ of Fe. Aluminium, if jircsent, 
would hehuA'e like iron, any traces of alumina dissolved by 
lime having no effect (on phenr ljihthaiem at least), hut ii is 
rare that more than traces of alumina exist in natural 
waters, though it would have to he veckoiu-d \MTh in 
river-waters receiving manufaetuiing effluents, and its 
estimation would not be particularly (‘asy. Possibly a 
colorimetric method with alcoholic extract of logwood or 
some other mordant dyestuff might tie dinised wliere 
the water was required for dyeing, but it is not likely 
that it would introduce any material enor into water- 
softening calculations, and it would he removed with 
the other impurities Having determined the magnesui, 
or, more strictly, the acid with which it and any other 
bases are combined which are precijiitable by lime, it 
becomes possible to calculate the caliium present m the 
water, by deduciing the magnesia-hardness from th<‘ total 
hardness, and calculating the remainder into ('a by multipli- 
cation by 0*4. The carbon dioxide present us liydne 
carbonate is givim in parts per i0(),O0O by multiplieution of 
the temporary hardness b} 0 *88 .for CC>.> or 1*2 for CO^. 
When the proportion ot hardness due to inagne-ia is 
known, it is pOv^sible to calculate the quantiliep. of lime 
and Bodium carbonate' required for sedtening, since 
magnesium salts, as has been stated, cannot b(5 satis-r 
factorily removed as carbonates, but must be eotuerted 
into hydroxides by lime or some other caustic alkali; anti 
this applies to the permanent hardness which is j 
converted into carbonate by sodium carbonute, as well j 
as to the bicarbonate reduced to carbonate by lime. 
Thus each equivalent of magnesia present requires 
an additional equivalent of lime beyond tliat reejuired 
by the corresponding calcium salt. Pfeifer gives a 
formula for this purpose, calculated for (lerman 
degrees of hardness, which are leckoned in parts 
per 100,000 of CaO instead of parts of CaCO;,, as 
is customary m France and England. [ have, themefore, 
taken the liberty of transposing it into terms of parts of 
OaCOg per 100,000. Ht in the formula signifies temporary, 
and Hp permanent hardness, and Jim hardness due to 
magnesia, whether temporary or permanent. The quantities 
given are in milligrammes per litre, grammes per cubic metre, 
or lb. per 100,000 gallons of the water to be treated. 
5*6 (Nf + Urn) *= lime (CaO) required; 10*6 Hp dry i 
sodium carbonate; or 28'6i//i = soda crystals (Na2C03, 
10H2O). If only tcmjiorary hardness is to be softened by 
liming only, the quantity required is .5*6 {Ht + Hm - Hp) 
if Hm is larger than Hp^ but if not, only the temporary 
hardness need ho taken in account. Filially, for 
softening with sodium hydroxide aud sodium carbonate only, ] 
which is sometimes convenient for small boiler installations, 
we have 8 {Ht + Hm) = NaOll required; 10-6 Hp — 
(Ht + Hm) — NailT)^ required. Consequently, if the 
water has less permanent hardness than the sum of the 
temporary and magnesia hardness, it cannot be softened 
completely in this way without leaving excess of sodium 
carbonate in the water. 

Some waters contain large quantities of dissolved free 
carbon dioxide in addition to the half-combined ’’ present 
as temporary hardness, and though this is not included in 
any harness determination, it, of course, combines with 
and renders useless an equivalent quantity of the lime added 
for softening, and must, therefore, be taken into account in 
reckoning the lime required. The free CO3 is easily 
estimated by a method, 1 believe, due to Archhutt, though 
I have been unable to find its original publication. 100 c.c. 
of the water is titrated slowly with N/IO solution of 
and pheuolphthalein, till a tinge of permanent pink 
is produced, when the number <^f c.c. used, multiplied by 
3 'S, will give the parts of CXIj per 100,000, or hy while 


( multi pliefdion by\8 r8 w ill give the weight of lime' required 
to remove it. Of course, sueh a determination if of no 
use unless there is some security that the sample of water,, 
really xepresouts. the average, and has ^ not hist carbonic 
acid by exposure. The reaction depends on the fact that 
sodium bicarbonate is neutral- to phenolphthalein, while 
the normal carbonate is alkaline. It munt be remembered 
that the theoretical quantity of prccipitants does not always 
give the best practical results, owing to difficulties of settling 
and filtration, and in some cases it is necessary to be 
content with less than the tbcoietical sofieuiuff (see 
Archbutt and Deeley, this Journal, 1891, 511). 

It is sometimes necessary to determine not only the 
bas<*s. but the acids present in a techuiciil «uter. Several 
i colori metrical methods exist lor the detiTinnuiition of the 
1 (races of nitric and nitrous at-id somclimes piesegt ; 

chlorine is or course easily determined with silver nitrati* 
j with chromate as indicator ; and for sulphates the recent 
j volumetric method of Wolf-Muller (Her., 1902, 1587) with 
I benzidine hydrochloride give.s excellent refcu Its. Thi^ method 
I depends on tlie fact that benzidine sulphate is very slightly 
soluble ; and especially so in solutions containing excess 
' of benzidine hydrochloride. Benziiline is so weak a base 
I that the hydrochloric acid combined uith it can be titrated 
; 111 presence of plienolphthalein as it it were free, while the 
j siilphaie, being uisoluble can be filtend oil, and calculated 
j from the loss of acidity. I have been making some 
j experiments with this method, and shall be g’ad at a future 
I date to gne some further particulars of the practical 
working of it, if these would be of interest to the Section. 

Discussion. 

Mr. F. W. RiCHAiiDsoN said he thought the paper was 
a very interesting one formemhers of ilie Section, esjiocially 
iu regard to boilcr-feed waters, which <iu<'stion assumed 
great importance iu thi' district, lie refi rred members to 
a paper he had found very useful and which was published 
H few* }ears ago m the Dyers and (Jolounsts Journal on thi' 
analysis of waier.s, including the estimation of calcium. 
Ammonium oxalate was added to the ivater in excess, and 
the excess estimated in the filtrate by means of standard 
potassium permanganate solution. As the quaiitny of water 
sent for analysis was sometimes very small, he chose to use 
giavimetric lather than volumetric proci'^ses, as being more 
accurate w'hen working on small quantities of water. As 
regards Methyl Orange, he had also found it Uf-cessarN to 
test each different suuqile of the d)e in distilled water. 
With ri'gard to the softening of fee«l-waters, he had found 
that firms would not go to the exjit-use of putting down 
plant for that jmrpose, aud so iiotliing remained hut to 
advise what to put into the boilers. He recommended soda 
ash in quantity, sufficient to react with the sulphate of 
magnesia and the soluble salts of lime. He asked Mr. 
Procter as to whether lie thought anything else was 
necessary for holler-feed waters. 

Mr. W. McD. Macicet was inclined to agree with the 
last speaker m his pretercuee for gravimetric processes. 
He never used the soap test unless asked for it, and 
calculated the hardness from the analysis. He found he 
could obtain a good indication of what was required on the 
large scale bj using, say, 50H c.c. of water, and weighing 
out tbe caustic lime, when it w as possible to get reliable 
data as to the amount of lime to he used in practice on the 
large scale. Ho was afraid Arclihutt’s process tor estima- 
tion of free COo could not be U8i*d m this way. In the case 
of a water containing much magnesia aud chlorine, it was 
generally considered that aiudity was generated in the 
boiler. He asked Prof. Procter if, m his opinion, th6 
calcium carbonate present in the water was a protection 
against corrosion arising from this cause, seeing it would be 
precipitated on boiling. 

The Chairman said that, although opinions might dij(lPer 
as to the composition of the water of the River Aire, 
there was no doubt that ii was good for boiler purposes, and 
to prevent corrosion a little caustic soda wasa4 tWl^was 
necessary, A little hard scale plight be formed, but that 
was all ; he had found also a little pitting,’’ but thought 
this might be due rather to eleetroobemical phenomepa* 
He bad found ndmerous pin-holes in the feed-water pi^ee 
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of ash ere sampled as drawn from a glazed brickkiln 
when finishing tiring. Air, moistened hy bubbling 
through water, was passed through the finely-ground ash 
heated to redness in a combustion tube. The sulphur 
compounds evolved were absorbed in bromine water 
acidified with hydrochloric acid and estimated by precipi- 
tation with bariurn cliloride ; the sulphur in the ash before 
and after heating was determined by fusion with the mixed I 
carbonates and precipitation with barium chloride; the { 
sulphur prc'cnt iti the three ashes w’as approximately ! 
{ per cent., 2 per cent, and 1 per cent. The results are 
tahulafed. 

Jt is noticeable that the sulphur compounds were almo.st 
completely expelled, hut very slowly ; in eases where snmll 
tpiantities of sulphur gas are believed to work for it 
may then he advisable to draw the ashes as soon as th(> 
(iring is lirii‘*h*'(l. 

In any industrial process one characteristic of an ash 
may assume a ‘‘peeial prominence for evil or good. 7hus 
the pho'^phorus, generally unimportant, assumes prominence 
for blavt-furnace work. So, too, the light ash of a coal 
scattered hy the draught ovi'.r the surfaces of burning bricks 
may induce material disfigurement, if fixed by wet products 
of coinhustion nr b? fusion. Many other CNamples might 
be givt'ii, fuit I liufit my remarks to niy ow'ii experien<‘(‘. 
I'lually, li t me evpn^ss my thanks to Mr. V. bkiin for 
assistance giv^^ii me in somi* of the laboratory work, and in 
preparing the photographs, as also to the directors of the 
l'a^lle^ Irm (^)m])anv, in whose hiboratory all the evpen- 
nicntal work lias hcim done. 


Discussion. 

The Chairman drew attention to the importance of the 
subjnet to all works, and said that the interest of the paper 
would have been increased if it had been possible to com- 
pare the characters of the different West Riding coals, and 
their suitability to various industries. 

Mr. W. McD. Mackey asked if a number of determina- 
tions of phosphorus in local coals could be placed on 
record, as these would be of value for reference in the 
future, and as on the West Coast a non-phosphorus pig was 
a speciality. He drew attention to the importance of main- 
I taining an oxidising atmosphere in the muffle during the 
estimation of ash. 

Mr. F. W. ItrciiARDSON pointed out that the estimation 
' of arsenic in coal ash was not a very simple matter. His 
I own method was to fuse the ash wiih the double carbonates 
of sodium aud potassium and so get the arsenic in a soluble 
form, after which the estimation ivas easy. He thought 
there was some need of a standard method. 

Mr. Conn, in reply, agreed that the various properties of 
j coals woiilfi form interesting subject-matter for not one but 
, ijuite a number of papers. He tliought Mr. Mackey rightly 
emphasn,cd the necessity for an oxidising atmosphere iu ash 
I determinations. The molybdate method was essentially one 
‘ tor the estimation of small quautities of phosphorus, the ; 
I volume and >\ eight of tlu' precipitate being so great; this 
I would, however, be dea't with at greater length iu a special 
note. 
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Patent Rpecipications may be obtained by post by reinittlnR as follows : — 

Enfflish,~Hrl. ojich, to the Comptroller oT the Patent Olllce, C. N. Dalton, Esq., Southampton Buildings, Chancery I/ano, Lendon, W.C. 
United Statefi.—Xs. each, to the Secretary of the Society. 

Frou'h.—i fr. 25 c. each, to Belln et Cie., 56. Rue des Prancs-Bourgeois. Paris (3«). 


I-PLANT. APPARATUS AND MACHINERY. 

English Patents. 

i^rying (i„fi Honstinq Apparatus, M. Heoking, Dortmund, 
Gerumny. Kiig. Pat. 25,209, Nov. 17, 1902. 

I HE apparatus consists of a horizontal mixing drum, 
mounted on rollers, and adapted to be supplied with hot 
mr or steam fiom a furnuoe at the heed of the drum. The 
turn has alsn a feeding funnel at the head, and a collector 


for the dried or roasted material at the foot. The collector 
has an exhaust pipe for gase.s at the top, and an odtlet 
channel at the bottom, the outlet channel and feeding 
funnel being provided with counter weigh ted traps. On the 
inner surface of the drum are arranged projecting ribs 
parallel with the axis of the drum, and adjustable cro^abars 
between the ribs, the crossbars having the shape of a port 
of a spiral. Instead of Uie crossbars, chains hanging 
loosely between the ribs may be employed. (See also 
Eng, Pats. 4560 of 1900 and 14,054 of 1902 ; this Journal 
1901, 344, and 1902, 1126.)— R. A. 
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n.-FUEL, GAS, AND LIGHT. 


Plasks for Volatile and other Litjuids. H. Goetz, 
Frankfurt a/Main, Eng. Put. 26,461, Dec. 1, 1902. 

Sbb Fr. Pat. 822J41 of 1902; this Journal, 1903, 28H. 

— T. F. B. 

JEvaporatom ; Impta. in . D. A. Blair, Glasgow. 

Eng. Pat. 2731, Feb. 5. 1903. 

In evaporators of either the single- or multiple- effect type, 
a tube or pipe is arranged either within or outside the 
calandriu steam-heating vessel, iu eombiuutinu with a spiral 
or propeller-bladed conveyer, by mean.s of wh udi substances 
of a viscous or semi-liquid nature can be circulated down- 
wards through the tube while they are bemg coneenfrated. 

— K. A. 

Forcing and Drawing off Liquids Eooloinq IgniUihle or 

Explosive Gases; Prot.ess and Apparatus for . 

C. Martini and H. Huueke, Hanover, Gerinan\. Eng. 
Pat. 4233, Feb. 23, 1903. 

A NON-oxiDisiNG gas, siicli US cai'bon dioxide, coal-gas, or 
ammonia, is forced under pressure into the rese’^voir con- 
taining the liquid, ‘•uch gas ser^lng to prevent the formation 
of an explosive gas mixture during the emptying of the 
reservoir. — K. A. 

Apparatus and Process for the Centralisation of every 
kind of Chemical or Industrial Treatment of and 
Operation on any kind of Snbstance'i. J. Liihne, Aix- 
la-Chapelle. Eng. Pat. 8313, April 9, 1903. 

See Fr. Pat. 330,322 of 1903 ; this Journal, 1903, 1078. 

— F. B. 

l^Centrifugal^ Liquid Diffuser, W. Scliwarzhaupt, 
St. Goar-on the- lihiue, Germany, Eng. Put. 19,961, 
Sept. 16, 1903. 

The liquid is raised by suitable lifting appliances, and 
distributed on the inner 8urf.ice of a rotating cylindrical 
ring, which has a horizontal projecting tlange or rim. By 
the centrifugal action, the Ii(piid is spread evenly over the 
rim, and discharged from the circumference of the rim 
against rebounding” plates, the coar.ser particles being 
caught on the«»e plates and ndurned to the receptacle, 
while the finer particles pass through. — K. A. 

United States Patent. 

Centrifugal Separator. A. C. Van Kirk, Tifiin, Ohio. 
U.S. Pat. 745,690, Dec. 1, 1903. 

The rotating chamber of the separator is formed with its 
walls inclined outwardly from tbe bottom, and then 
inwardly towards the top, a feed cone being mounted 
concentrically within the chamber. The discharge-opening 
is formed at the greatest periphery of the eliHinber, and 
the liquid outlet at the centre. The discharged matter is 
delivered into a movable accumulator, which is connected 
to a valve controlling the discharge opening, so that the 
valve is operated by the accumulation of the discharge. 

—K. A. 

Fhencu Patents. 

Vessels Unattached by Acids ; Manufacture of [Hcoi 

Proofs . J. K. Field. Fr. }*at. 333,928, July 4, 

1903. 

See Eng Pat. 21,650 of 1902 ; this Journal, 1903, 1188. 

— T. F. B. 

Centrifugal Apparatus; Arrangement for the complete 

Separation of Products e.rpelLed from , within the 

same Apparatus. Soc. F. Meyer’s Sohn. Fr. Pat. 334,041, 
July 22, 1903. 

The products expelled in a centrifugal machine are caught . 
against an annular envelope, constructed in several pieces, 
surrounding the rotating basket, so that the lower border of . 
the envelope may be moved outwards or inwards from or 
towards the axis of rotation, whereby the products projected 
against tbe sloping sides may be caused to flow into one or 
other of a series of conduits beneath, leading to separate I 
receivers. — E. B. 1 


Coal-like Substance accompanying Caucasian Petroleum. 
K. Charitschkoff. J. ru.ss. phys.-chem. Ges., 36 695— 
701. Chem. Centr., 1903, 2, [23j, 1297. * 

At Grosny and Tschatma the petroleum is accompanied by 
a coal very similar to lignite, but lighter, and containing 
less moisture than the latter. The coal cannot be regarded 
as of vegetable origin, .since at Grosny it or*curs in thin, 
regular strata above those in which the petroleum occurs^ 
whilst at Tsohatma it occurs in the same strata as the 
petroleum. The author considers that the coal is formed 
from the petroleum by debydrogenisation, and m support of 
this view cites the formation of hydrogen sulphide from 
sulphur and petroleum, and the decomposition of petroleum 
by long-continued heating. Coal similar to that occurring 
at Tschatma has betm found by the autlior in hot-petrolcura 
mams. — A. S. 

English Patents. 

Oil-Gas ; Apparatus for Making , E Dempster, 

Marietta, Ohio, IJ.S.A. Eng. ' Pat. 16,764, July 3o' 
1903. 

The apparatus consists of an oil-containing tank, in which 
a heating and agitating device is arranged. This consists 
of an upper and lower set of hollow horizontal arms, con- 
nected by vertical pipes, the lower set being provided with 
supporting rollers, which rest on the bottom of the tank. 
Steam is made to circulate through this device, being 
supplied by a pipe passing through a stuffing- liox at the 
top of the oil tank, and withdrawn through a similar pipe 
at the bottom, and means are provided for causing the 
device and steam pipes to rotate. Pipes are arraii/fed to 
supply steam to the tank, boih above and below ttu; surface 
of the oil ^ By means of an air force-pum{» attriched to the 
lank, air is made to enter the tank below the surface of the 
oil— W. 0. H. 

Gas Burners; Jmpts. tn Bunsen . K. Davies and D. 

Davies, both of Pontypridd. Eng. Pat. 17,319. Ann- 1() 
1903. » . 

Tub burner.s are adapted for use in gas heating apparatus 
and are made wholly oi jiartly of heat non-conducting 
materials, such as asbe8to.s and porcelain. The upper end 
of the chamber, in which the gas and air are mixed, is bell- 
shaped, amt contains one or more perforaied metal discs or 
caps, which are said to ensure projier mixin,; of the gas 
and air. Thereceiiing pipe of the gas heaiing apparatus 
is made bell-shaped, and slightly larger than the upper end 
of the burner, to allow ot the passage of air between the 
burner and receiving pipe. — W. C. H. 

Fuel from Peat, Waste Wood. Coal Substances, ^c. ; 

Manufacture of . M. Ekcnberg, Stockholm. Eng. 

Pat. 20,420, Sept. 22, 1903. 

See Fr. Pat. 331,720 ofiaon ; this Journal, 1903, 1120. 

— T. F. B. 

United States 1*atents. 

Gas [Cat'bnn Mono.ride or Producer]; Method of 

Manufacturing . C. W. Luramis, Cleveland, Ohio. 

U.S. Pat. 745,635, Dee. 1, 1903. 

Powdered coal is introduced into a highly heated chamber, 
together with air and steam, the volume of steam and air 
being limited, so as to supply only sufficient oxygen to 
effect the conversion of the coal into carbon monoxide. 
The air and steam may be introduced at one or rat'ro stages 
of the process ; when ai more than one stage, provision is 
made for maintaining the beat of the gas generated on the 
first introduction. — K. A, 

Gas ; Method of Manufacturing C. F. Brush 

Cleveland, Ohio. U.B. Pat. 746,452. Dee. 8, 1903. " 
Wa'Ter-gab is produced by subjecting bituminous coal or 
similar solid fuel at a high temperature to ibe action of 
steam and sufficient oxygen to maintain the necessaiy 
temperature. The volatile, donstituents ot the inel are led 
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from the chamber, in which the fuel is heated, into a second 
chamber contaioinf? checker brickwork, and there simul- 
taneously subjected to the action of steam and oxygen. 

Oa'i-Producer G. Campion and M. Wyant, Anderson, 
Ind. U.S. Pat. 745,781, Dec. 1, 1903. 

The fire-box of the gas-producer is polygonal, with portions 
of the internal walls shelving downwards and inwards 
towards the bottom. Pyremidal grates, inclined in align- 
ment with the inclined portions of the w’alls, are mounted 
on Icdees or su])()orts in the bottom corners. In conjunc- 
tion with the corner supports and ledges, a body is provided 
having downward and inward inclined inner wall portions 
and trianpular gates on the ledges "of such supports, and 
this body portion is adapted to bridge over the branches of 
a ‘‘branched water bosn " between th<' supports. — 11, A. 

FaENOH Patents. 

Brujueltcs, Coal and Coke ; Manufacture of . C. 

I'late and J. Lieb. Fr. Pat. 334,2.')7, duly 30, 1903. 

Tins is a process by which the quantity of binding material, 
such as lOvin, pitch, &c., usually employed in making 
briquettes, can be considerably reduced, and consists in 
mixinj^ the coal *or coke with the binding material, mois- 
tt'ucd with water, this water, either before or after passing 
the briquette press, being evaporated, so that the binding 
material i' di‘tiil)Uted in the finest condition between the 
ilifFereut partiides of coal or coke. — W. C. H. 

of Coinhushhle Cases with Oxygen; Manufac- 
ture^ I)isfrilnition„ and Use of . Soc. L’Air Liqiiide 

(Soc. pour Tetude et Texploitation des Precedes G. 
Claude). J^'r Pat. 333,984, duly 20, 1903, 

(h)AL- or water gas, or combustible gaseous mixtures, arc 
mi\(‘d with so much oxygen as may be safely used, for 
lighting and heating ])urposes, without iiieurring danger of 
explosion — E. S. 

Gas Generators. J. K. George, Ft. Put. 334,235, 
duly 29, 1903. 

Ske fing. Pat. 10,263 of 1903 ; this Journal, 1903, 1189. 

— T. F. 15. 

Acetylenv ; Purifying Material for . P. Orel. 

Fr. Pat. 334,111, July 24, 1903. 

Ten parts of chromic acid are dissolved in 30 parts of 
nitric a i«l, and the solution is absorbed in 100 parts of 
kieselguhr The product is claimed to extract organic 
compounds of sulphur, basic compounds formed by polj- 
mcristitioii, as well as the phosphine of crude acetylene. 

— F. H. L. 

CoUoditifi fUiHon Soluble in Alcohol \^for Incandescent 

Manila V I ; Process of Makmg Soc. R. Eisen- 

maun and d. llendix. Fr, Pat. 333,824. July 15, 1903. 
Ske Eug. Put. 1.5,096 of 1903 ; this Journal, 1903, 1079. 

~~T. F. B. 

III.-DESTRUCTIVE DISTILLATION, 

TAE PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

Coal-like Substance accompanying Caucasian Petroleum. 
K. Charitschkofl. II., page 14. 

United States Patent. 

Petroleum ; Process of VesulphuHsing Sulphur -bearing 
- — . T. F. Colin, Elizabeth, N.J. U.S. Pat. 744,720, 
Nov. 24, 1903. 

Petroleum and its distillates are desulphurised by agi- 
a mg, by means of air, with a slightly acid solution of 
errous sulphate, copper sulphate, and sodium chloride, or, 

• ’ ** ^ ^ metal having two or more 

^ ^“tercouvcrtible stales of oxidation, a salt of a metal 
a '*nlphide insoluble in acid solution, and a halogen 
(lompound (See also U.S. Pat. 728,368 of 1903 ; this 
*^ouroal, 1903, 547.)— T. P. B. 


lY.-COLOUEING MATTEBS AND > 
DYESTUFFS. 

Indigo; Manufacture of [/row the Plafit'], L. 

Breaudat. Bull. Bcon. de PIndo-Chine ; through Rev. 
, Gen. Mat. Col., 1903, 7, [84], 357—360. 

One of the greatest difficulties in the jnanufuctiire of 
indigo in Cambodia and British India is the had quality 
of tbew'ater; this maybe remedied very largely by the 
addition ot milk of lime, with subsequent filtration through 
flints and sand. The author finds also that a freshly 
prepaied and rapidly dried sample of indigo shows, on titra- 
tion with permanganate, 15 — 18 per cent, more indigotin 
than a sample dried slowly, under a heavy bed of mould, in 
the usual way. This difference is not duo to the action of 
micro-organisms, these tending rather to purity the iudigotiu 
by decomposing the foreign nitrogenous matter ; air has also 
no action on indigotin, neither has the precipitated proteid 
matter of the crude indigo ; the amount of albuminous 
sub.stances present is not alone sufficient to account for 
the large discrepancy, although permanganate is reduced 
by gluten in sulphuric acid solution. On extracting a poor 
(50 per cent.) indigo with boiling water, a solution is 
oht.'iined which reduces permanganate, and which, on 
evaporation, gives a black residue of nitrogenous organic 
matter yielding ash ; this residue appears to be a compound 
of indigo, since the author has succeeded in producing 
indigotin from it ; it is also soluble in Nordhausea sulphuric 
acid, which should not, therefore, be used in the determina- 
tion of indigiitin. The following method appears to reduce 
the error to a minimum ; — 1 grm. of indigo is heated with 
1‘2 c.c. of sulphuric acid (sp. gr. 1*84) to 70° C. for an hour, 
poured into about 500 c.c. of water, and the whole made up 
to 1 litre; 25 c.c. of this solution, added to 250 c.c. of 
water, aie used for the titration, the permanganate being 
preferably of such a strength that 1 c.c. = O' 001 6 grm. of 
indigotin. — T. F. B. 

Calrcbu. W. E. Ridenour. J. Franklin Inst., 1903, 

156, [61,117. 

Preparation and Purif cation of Tannin from Catechu . — 
The clear uci toue extract of the powdered cutcli is evapo- 
rated to dryness and the residue dissolved in hot water, 
cooled, and water added until it ceases to give a precipitate. 
The clear filtrate is shaken with ether to remove catechin, 
and then the tannin is removed by agitation with successive 
portions of acetic ether. The acetic ether is recovered, the 
residue di.ssolved in water, the solution diluted until it 
ceases to give a precipitate, and the clear filtrate agitated 
with acetic ether; this process of solution in water and 
oxTaction with acetic ether is repeated until the tannin is 
completely soluble in water. The tannin is then dissolved 
in a mixture of alcohol and ether, the solution filtered, and 
evaporated lo dryness under reduced pressure, the taxmin 
being obtained in a porous condition. 

Properties. — Catechu tannin, as prepared by the above 
process, is of a reddish-brown colour, and completely solfible 
in water and alcohol. Ether containing alcohol and water 
dissolves it, but stronger ether has little solvent action. 
It behaves like the tannins from mangrove, canaigre, hem- 
lock, rhatany, and the oaks, giving green precipitates with 
ferric salts. — R. S. 

Triphenylcarhinol ; Preparation of , from Benzo- 

pfienone. R. Delange. Bull. Soc. Chim., 1903,29, [23], 
1131—1132. 

I 100 GHM8. of beuzophenone are heated with 100 grms. of 
dry potassium hydroxide, to 170° C., for 20 hours under 
a reflux condenser; the product w’hen distilled yields 
15 — 16 grms. of benzene, whilst 45 grms. of benzoic acid 
are obtained from the aqueous extract of the residue ; 
if, however, the aq neons extract, before acidificatioi^ be 
extr^ted with ether, 25 grms. of triphenylcarhinoi are 
obtained ; the reaction may be represented by the equation 
+ 2KOH « (CflHi),C.OH + 2C8HfcCO.OK 
4- CqHq. It is probable that an addition compound, 
(CoH 5)20. (OH) . OK, is formed at first, two moleealen of 
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which react, with elimination of water, giving- pota?Rium 
henzoate and triphenj-lcarbinol.— T. F. 13. 

1 .2- ATithrnhf/droguinone and Us Conversion into Alizarin. 
K. Lagodzinsbi, 13er., 1903, 36, [*6], 4020 — 4022. 

1 .2- ANTnRAirYi)ROQUiN()NE ifl prepared by the reduction 
of 1 .2-anthnu|uitK)ne RUopended in acetic acid, with zinc 
dust. It forms grcenish->elIow scales, easily soluble in 
organic solvents, and melting at KU'^C. with decomposition. 
Acetic anhydride converts it into the diacctyl derivative of 
1 .‘2-dihydroxyantliracene, m. pt. I l.V" C Treatment of 
the latter with acetic chromic acid mixture gives diacetyl- 
alizarin. 'J’his is ea‘'ily saponified with alkalis to an alkali 
salt of alizarin, from which tree alizarin is liberated by 
iidditiou of aciil. — A. 13 S. 

Brasilin from BrnsiJein. ,7. Ilerzig and J, Follak. 

13er., 1903, 36, [lb], 39:)l — .39j3. 

Thk quinonoid formula for hrasilein would he estahlislied 
were it f*>uiul possible to convert the compound intohrasilm 
by reduction, but this has never yet been acef)mplished. The 
triacetyl derivative (-,„fly()(C2H ,00., is obtained by the 
combined reduction uixl acetylation ot brasilmi. A similar 
treatment of brasilin gave a substance liaMiig the same j 
melting point ami biung almost certainly identical with the I 
compound from btasilein. This result does away Math the 
chiet objection to the quinonoid formula for biaMlem. The i 
abnormal behaviour of the latter is due to the tact that, ^ 
instead of a normal reduction, a series of complicated 
secondary reactions takes place. — A. B. S. 

English Patents. 

Azo Dyestuffs from \ .H-AzmidoJiaphthalcne-i-^ulphonic 

Actd ; Manujacture of . O. Imray, London From 

Farbwetke vorm Meister, Lucius und Brunmg, Ilochst 
a/M. Eng Pat. 953, Jan. M, 1903. 

PiCRAMio acid, r»-nitro-2 aminophenoI-4-sulplionic .acid or 
l-nitro-2-amino]»henoI, i> diazotised and coupled, in alkaline 
solution, with 1 .8-uzimiiionaphthalenc-4-sulphonic acid. 
The resulting dyestuffs are identical with those obtained 
according to Fr. Pat. 310,860. (See tins .lourrial, 19U2, 
oil.)— T. F. B. 

Anthrnndic Acid and its Dericatires ; 'Mamtfacture of 

. (). Imray, London. From Farbuerke vorm. 

iNleister, Lucius und Briiuing, ilochst a/M. Eng. JMt. 
2302, Jan. 30, 1903. 

An alkali salt or au alkaline earth salt of o-chloro- or 
o-hromohenzoie acid is heated, preferably under pressure, 
M’itb ammonia or a primary falty or aromatic amine, or u 
carboxylic or sulpliomc a- id of a iirimary aromatic amine, 
together with a small proportion of cnjipcr powder or of a 
copper salt, la most cases an alkali salt of the desired 
product separates on cooling. — A. B. S. 

Sulphurised [Sulphide] Dyestuff's; Manufacture of 

Yellow , C. D. .\bel, Loudon. From Act.-Ges. t‘. 

Auiliufabr., Berlin. Eng. Pat. 3480, Feb. 13, 1903. 

See Fr. Pat. 329,481 of 1903; this Journal, 1903, 1042. 

— T. F. B. 

p - Amidorylyl- p - o.rynhenylamine. and Analogous Com- 
pounds and Di/estujfv [Sulphide Dyestuffs] therefrom ; j 

Mafiufnctnre of . I. Levinstein, C. Mensching, and 

Levinstein, Ltd., Manchester. Eug.^Pat. 26 1 7, Feb. 4, 1903. 

p-Aminoxyly]-/) bydroxyphenylamiue is produced by simul- 
taneous oxidation of p - aminopbenol with p - xylidine 
[CHurNHoiCH;, *= 1:3:4] and subsequent reduction by 
sodium sulphide. If the p-aminopheuol be replaced by 
o chloro-p-aroinophenol, there is produced in an analogous 
manner p-aminoxyly 1 - p - hydroxy - »/i - chlorophenylamirie. 
Analogous compounds ate produced in the same way from 
p-aininophenol with mixtures of o-toluidiue and p-xylidine, 
and from o-cbloro p-aminophenol Avitb o-toluidine. The 
compounds thus produced yield blue to g^eeni^h•blue 
sulphur dyestuffs on heating with sulphur and sodium 
sulphide lor a prolonged period. The dyestuff formed 


from p - aminoxylyl - p - hydroxyphenylamine dyes un- 
mordauted cotton briglit blue shades, fast to acids, alkalis, 
and light. If o-chloro-p-aminophenol be used, the dyestuffs 
are slightly greener. — E F. 

Indigo ; Manufacture of , and of an Intermediate 

Product thei'efcr. (). Imray. From Farhwerke vortn. 
Mcister, Lucius und Pruning, Ildchst a/M., Germany 
Eng. Pat. 4538, Feb. 26, 1903. 

Glycoilidk or glycollic acid is heated with antliranilic 
I acid, preferably in equimoleciilar proportions. Glycollic 
j acid anilide o-carhoxylie acid is thus formed. The alkali 
j salts of this compound, when heated with a fixed alkali, 

! yitdd a Icuco compound, from the aqueous solution of which 
I indigo IS precipitated on oxidation, cither with a current of 
air or in any other suitable manner. — E. F. 

i French Patents. 

I [Azo] Dyestuffs for Wool ; Pfodurtion of . Badische 

Amlin iind Soda Fahrik. Fr. Pat. 328,086, Sept 15 
190J. ^ ■ 

See Eng. Pat. 20,000 of 1902 ; this Journal, 1903. 903. 

— T. F. 13. 

Azo Dyestuffs Jnsoluhlc in Water; Process of Mnnu- 
facturiuy New perivatives of Phenol [Benzyl Ethers] 

and , derived from these. Cio. Barisienne CouL 

d’ Aniline. Fr. Pat. .;28,092, Sept. 22, 1902. 

See Eng. Pat. 20,577 of 1902 ; this Journal, 1903, 903. 

~T. F. B. 

Sulphide Dyestuffs ; Process for Producing Yellow . 

Act.-des, f. AniJinfahr. Addiiion, dated .luly 16, 1903 
to Fr. Pat. 329,481, Feh. 17, 1903 (this Journal. 1903.’ 

1042). 

See U.S P.at. 738,027 of 1903; this Journal, 1903, 1082. 

T. F. B.’ 

Azo Dyestuffs ; Pre parahon of New Intermediate Pro- 
ducts and New .. Soc. Anon, des Prods. F. Bayer 

et Cie. Fr. Pat. 334,1 10, July 25, 1903. 

Mo.vo-ackttldiaminooknzkmo and mouo-acetyldiamino- 
tolueno are prepared by the moderate reduction of 2.4'di- 
nitro-acetamlide or 2,4-dinitroaceto-o-toJuide with iron and 
acetic acid. One mol. of a p-diomine is duizoti^ed und 
coupled with 1 mol. of aminonaphthol sulphonie acid 
(2-8:6). The tetruzo compound obtained, is then coupled 
with 2 mols. of ujono-aeetyldiaininobenzeiie, or the similar 
. toluene compound. The tetiazo conqiourd can also be 
cou[ded with 1 mol. of one of the above compounds and 
1 inol. of a suitable ncn*sulj)ho:iated hi-e, such as plienylene- 
diamine. In eitluT case tlie product dyes umnordauted 
cotton in various shades of black.-— A. B. S. 


y.-PREPARIKG, BLEACHING. DYEING, 
PRINTING, AND FINISffiNG TEXTILES, 
TARNS. AND FIBRES. 

Enoli.sh Patents. 

Scouring or Cleaning Yarns ; Machine for . G. Car- 

ter, Leicester, and J. & J. Baldwin and Partners, Ltd., 
Huddersfield. Eng. Pat. 27,991, Dec. 18, 1902. 

Ik the usual yum-soonriDg machine with radial arms, an 
upper row of revolving rollers is provided, pre.ssing on 
the lower ones, either with thoir own weight or by means 
of springs, and so squeeze the yarn as it revolves on the 
lower rollers. Arrangements are added to prevent the yam 
frem getting entangled round the lower rollers.— A. B. S. 

Indigo J Manufacture of Fabrics coloured with , 

J. Ribbert, Kreis Hagen, Germany. Eng. Pat. 28 646 
Dec. 27, 1902. ’ * 

See Fr.-Pat. 327,763 of 1902 ; thi.s Journal, 1903, 948. 

— T.F.B. 
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Vveina Mixed Silk and Cotton Ooodi with Sulphurised 
Di/estufs. C. D. Abel, London. Prom Act. Qes. t 
Anilinftibr., Berlin. Eng, Pat. 3479, Peb. 13, 1903. 

SicB Fr. Pat. 329,422 of 1903 ; this Journal, 1903, 1044. 

— -T. P. B. 

French Patent, 

Printing Effects resembling Silk i Process for Obtain- 

La 80c. Euglische Wollenwaaren-manufact. 

(formerly Oldroyd and Blakeley). Pr. Pat. 333,835, 
July 15, 1903. 

Tab process consists in printing a mixture of finely- 
powdered mica with some cellulose derivative, such as 
viscose. The mica and cellulose compound can be coloured 
previously. After printing, the material is dried on ordinary 
calendering cylinders. — A. B. 8. 

VL-COLOURING WOOD. PAPER. 
LEATHER. Etc. 

EvaLt-sH Pat R NT. 

Dtfed Paper; Process for Producing Coloured Effects on 

O Tmray, London. From Furbwcrke vorra. 

Meister, Lucius und Pruning, Hoechst a/Main. Eng. 
Pat. 2809, Feb. ii, 1903. 

Designs arc produced on dyed paper by applying to the 
paper a solution of a substance or substances which changes 
the .''hade of the dyestuff or dyestuffs u.sed. For iiistaoce, 
siib^tdMces which, by oxidation or reduction, destroy the 
dyestuff are suitable: such are sulphites or bisulphites, 
used with many triphenylmethane dyestuffs; hydrosulphite 
solutions, alkali chlorates, chlorites, bromites, hypochlorites, 
&c. in.iy also be used. If two or more dyestuffs be used 
to dye ihe paper, the results are more marked ; for instance, 
orange-yellow designs on a garnet-red ground are obtained 
by treating with p uassiiim sulphite, paper dyed with an 
orange iizo dyestuff and Magenta. Contrast effects may be 
produced if the discharge solution contain some dyestuff 
uot destroyed by the substance used. — T. F. B. 


VII.-ACIDS. ALKALIS, AND SALTS. 

Hydrnhromic Acid ; Preparation of — . R. L. Taylor. 

Lit. and Phil. 8oc. of Manchester, Jan. 5, 1904. , 

It is well known that by the action of sulphuric acid on 
an alkali bromide, hydrobromio acid mixed with free 
bromine is obtained. If a strong solution of phosphoric 
acid be substituted for the sulphuric acid, pure hydro- 
bromic acid will be obtained on distilling. The author pro- 
poses, however, a cheaper and equally efficacious method. 
A little amorphous pho.sphorus is added to the bromide and 
then a very little water. Strong sulphuric acid is next 
added and the mixtnre is heated, w^hen hydrobroraic acid 
is gcucrated, free from bromine. It is stated that thus 
liydrobromic acid may be prepared, in quantity, just as 
conveniently as hydrochloric acid is, by the action of sul- 
phuric acid on common salt. This hydrobroraic acid is, 
howcvei, not yet quite pure, since it contains a small 
amount of sulphur dioxide. — A. S. 

U i)dro(lm\ilicic Acid ; Distdlation of ■ ■ — . ] E. Biur.^j^ 
Ber., 1903, 36, [Id], 4209— 4214. 

Stolha, in 1863, noticed that when hydrofluosilieic acid 
H boiled down in platinum, the residual liquid dissolves 
hilica; an excess of hydrofluoric acid over the proportion 
2RF:SiF^ thus reraiiining, an excess of silicon fimiride 
must have been contained in the vapour. The hydrofluoric 
acid in the residue oeing itself volatile, regular results in 
investigating the progress of the distillation are only to be 
obtained by distilling from excess of silica. Looking at the 
reactions — 

SiOa + 4nF;tSiF, + 2H20 

SiOj + 6HF HjSiFg + 2H3O, 

It would seem that dilution of the acid should increase the 
tendency to form hydrofluoric acid, and that the vapour 


Trom the dilute acid should contain more hydrofluoric acid, 
that from the concentrated acid more silicon fluoride, than 
the proportion 2HF: SiF^. This the author has found 
to be the case. An acid containing 13*3 per cent, of 
hydrofluosilieic acid gives a distillate also containing 
HjSiFg or (2HF;SiF4); weaker acids give distillates 
containing relatively more hydrofluoric acid, and stronger 
acids distillates containing relatively more SiFj. From 
these latter, silica separates affer a time, from the 
reaction of the silicon fluoride on the water. If then con- 
centrated hydrofluosilieic acid be evaporated alone, the 
residual acid will be capable of dissolving silica ; whilst if a 
weak acid (5 — 10 per cent ) be evaporated, silica should 
deposit from the re.sidiie. This is found by experiment to 
be the case. Hence the etching effect on glass when 
hydrofluosilieic acid is evaporated in glass vessels. The 
author has shown that concentrated hydrofluosilieic acid 
contains no free hydrofluoric acid, and that ou dilution no 
hydrolytic dissociation of the acid and consequent deposition 
of silica occurs. Possibly this i.s due to complete electro- 
lytic dissociation into SiFg-ions and H-ions. The concen- 
trated acid (30 per cent.), heated with silica, does not 
undergo any such rcictlon as JHjSiFg + SiOj — GHSiFs -f 
2HjO; the boiling filtrate deposits no silica on cooling and 
standing, and has the composition HjSiFg. — J. T. D. 

Nitrites; Electrolytic Preparation of from Nitrates. 

W. J. Mfiller. Zeits. L Elektrochem., 1903, Q, [51], 

978. 

On electrolysing hot saturated so'utions of nitrates with a 
cathode of amalgamated copper at a current-density of 
1 — 0*5 ampere per sq. dem., nitrites are at first produced 
with a current-efficiency of 85—92 per cent. When the 
yield of nitrite reaches 50 — 60 pt^r cent, however, the 
current-efficiency sinks to less than 40 per cent., owing to 
formation of ammonia. Attempts to separate mixtures of 
alkali nitrates and nitrites by cry.stallisatiou were unsuc- 
cessful. (See also Divers. J. Chem. Soc., 1899, 75, 85 ; 
also this Journal, 1899, 273.)— W. A. C. 

Alkaline-earth Metals; Acetates of — — . A. Colson. 

Comptes rend., 1903, 137, [24], 1061 — lu63. 

Solutions of calcium or magnesium acetate in glacial 
acetic acid, when saturated with chlorine, do not yield (as 
I does the corresponding barium compojnd) acetochlorides ; 
the original acetates are precipitated from the solution. 
Some reaction between the chlorine and the acetate does 
occur, especially in the case of magnesium ; for the solu- 
tion, evaporated in vacuo, yields a residue conlainiag I — 2 
per cent, of magnesium chloride. Clacial acetic acid acts 
but slowly on calcium oxide, and acetic anhydride appears 
to be without action on it, though the addition to the acetic 
anhydride of even a small proportion of acetic acid starts a 
reaction, which then proceeds as rapidly as though the 
whole of the liquid were acetic acid. — J. T. D. 

Phosphorus [Sca/’/et] ; Investigations on . R. Schenok. 

Ber., 1903, 36, [16], 4202—4209. 

Continuing his investigations on scarlet phosphorus (this 
Journal, 1902, 368; 1903, 494 and 1225) and the black 
substances formed by its reaction on ammonia and other 
bases, the author finds that the black co apound produced by 
[ reacting with piperidine on solid phosphorus hydride, ^4113, 
almost certainly has the formula P4H2.0,-,H,iKr. It always 
contains an excess of phosphor^^, however, which proceeds 
from decomposition of some of the phosphorus hydride into 
hydrogen, phosphine, and phosphorus. The compound is 
readily dis.sociatod by water; aud the hydrolytic decom- 
position is supplemented by reactioa of hydroxy l-ions on 
the liberated phosphorus hydride, with production of 
hydrogen, phosphine, and hypophosphorous acid. For this 
reason the piperidine used in preparing the compound must 
be dehydrat^ with the utmost care by metallic sodium, 
t he author has suggested that the black substance formed 
by aoting with piperidine on nis scarlet phosphorus is the 
same compound as the above, and that formed by substi- 
tuting ammonia for piperidine is P4H.NH4or P4&,,NH,. 
A difficulty was felt nere, inasmuch as ammouia was 
thought not to form a black compound with phosphorus 

c 
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hydride; hut it is now found that this depends on the 
velocity of reaction, and that the black compound is formed 
if the two reagents be heated together in warm water. The 
black compound recently obtained by Stock by reacting with 
liquefied ammonia on yellow phosphorus is no doubt the 
same substance, formed probably by some such reaction as 
the following : 1 4? + 7 NH;, = 3P^H ( NHJ + ^(NIT^. P:K H). 
Stock found that aqueous ammonia at a high tempeiature 
dissolved ordinary phosphorus completely, forming pht^sphine 
and ammonium hypophosphite only; hut the author finds 
that if the temperatiue be not too high there is formed, 
especially in the sunl’ght, a black substance, no doubt 
P 4 H.NH,,. Ill all probability this is, too, the substance 
long ago obtained by Fluckiger from acpieous uminonia 
and white phosphorus, and supposed by him to he arstnic. 

T. D. 

Alkali Broinates ; Bfdi/clwn cf — — , hf/ Hydraztne and 
Hijdro.rylamine Sidphatp. M. Scblotter. XXIII., page 
36, 

English Patents. 

Titanium Compounds ; Manufacture or Sepat ation of 

[from other J\Ietuls']. C. Dreher, Freiburg. F'ng. Pat. 
1835, Jan. 1903. 

Fr. Pat. of 1903 ; this Jounuil, 1903, 99G. 

— 'r. F. B. 

Crncildrs or Sayynrs for Use in the Production of Barium 
O.ride, Cyanides, W. Feld, llonuiugen-on-Ubiue. 
Eng. Put.' 7510, March 31, 1903. 

Ske Fr. Pat. 330,672 of 1903; this Jourral, 1903, 1087. 

— T. F. B. 

Leueitic Product ; New or huprored , for the Manu- 

facturing of Products or (Jompounds of Alnmhniim, 
Pptasuvm, and Silicon. J. J. OTlrien, Manchester. 
Fn III F. Ceiibelli, Pome. Kng. Put. 27,189, Dec. 10 , 
1902. 

Hocks in which leucite occurs in an unaltered condition 
are lediiccd to a granular foim, and sorted and sifted in 
suitable apparatus to obtain a product having from 50 to 90 
per cent, of leucite associated only with minerals not 
attacked by ordirary acids. Ibe product may then be 
treated with sulphuric acid, for iiis-tance. to obtain a solution 
from which compounds of aluminium, potassium, and silicon 
can he produced.— E. S. 

Potassium Bichromate } Manujueiuie of . P, Spence 

and Sons, I.td., II. Sjamet;, and T. .1. I Craig, Man- 1 
Chester. Eng. I’at. 22 1 1 , Jan. .''o, 1903. | 

A SOLUTION comaining aninionium chromate (such as I 
the solution of ammonium and of sodium chromate ! 
produced as described 111 Kng. Pat, .501.5 of 1901 ; this 1 
Journal, 1902, 25.'0 is treated with calcium hydroxide to i 
precipitate calcium ehroniaic, with lilcrafion of ammonia, I 
whii.h is recovered. If vodnim ehroimile is present, it j 
remains undecomposed, and may b<.* utilised by known 1 
means. The calcium ehroniate obtained as described, or I 
othtrwise, is suspended in Avater with potassium carbonate, ! 
ammonia, and carbon dioxide (or the tA\o latter combined 
as ammonium cuibonatej 111 biich proportion as to form 
an equimoleeular mixture of potassium chromate and of 
ammonium chromate. This is boikd as de.seiibed in Eng. 
Pat. 11,847, 1900 (tblh Jourral, 19t0, 1014y, to expel 
the ammonia, leaving a solution of pots ssium biehroiiiatc 

~E. s! 

Aruwonivm Biihrownte ; Mauvfaitiire of . P, Spence 

and Sons, Ltd., H. Spence, and T. J, I. (Vaig, Man- 
chester. Flng. Pat. 2223, Jun. 30, 1903. 

Calcium chromate, obtained, for instance, as described 
in the preceding abstract, is susptnded iii Avater AA iih am- 
monia and carbon dioxide, or Avith ammonium carbonate, 
and after separation of the precipitated calcium carbonate, 
the solution of ammonium chiomate is boiled to drive off 
about one-haif of the ammonia, which is recovered for 
re-use, and the solution of ammonium bichromate produced 
may be Ubcd in the production of other eornpouuds of 


chromic acid, or in any desired way. Reference is made to 
Eng. Pat, 3895 of 1885, to U.S. Pat. 342,647 of 1886, and 
to Eng. Pat. 5015 of 1901 ; this Journal, 1902, 253. 

— E. S. 

Copperas or Sulphate of Iron; Utilising the Cases given 

off in the Calcination of . A. Campbell, Eugeley, 

Stafford. F]ng. Pat. 24^0, Feb. 2 , 1903. 

The gases evolved in the calcination of ferrous or ferric 
sulphate, are passed through a suitable apparatus for 
absorption by iron oxide, such as the scale Irom rolling 
mills, iron pyrites cinders [“ purple ore,” black peroxide 
from aniline woiks, &c.], &e. The fciric sulphate thus 
produced is stated to yield, Avhen calcined, pigments of red 
I and purple shade. Reference is made to Ei'g. Pat. 17,012 
of 1888 and to Kng. Pat. 4001 of 1893 ; this Journal, 1894, 
163.— E. S. 

Eleclroly.sis ; Process fur JJecom po.sing Water hy . 

G. T. Fuery, Burning ham. From W, F. M. McCarty 
and W. S. Beebe, IJ.iS.vV, P'ng. Pat. 17,399, Aug. ll, 
1903. 

I One oz. of sodium peroxide and 1 lb. of potassium citrate 
are dissolved m 2,000 lb. of water, ami sulphuric acid of 
66 ° B , is added 111 the proportion of 1 of acid to 500 parts 
of watei ; the liquid is subjected to eUctroIysis and the 
liberated ga»-es are collected. — B. N. 

Eleclroly.sis of Chlorides of the Alkalis; Process and 

Apparatus for the . C. Kellner. Pirg, Pat. 20,889, 

Sept. 29, 1903 XI A., page 24. 

Town Refuse ; Methods of Destroy my , by Burning 

and the Utilisation of ceitain Vulnahle Inyredients 
thereof. W. Navlor, Kng. Pat. 26,201, Nov. 28, 1902. 
XVIlL B., page 34. 

Unitkd Stater Patent. 

Silicon Chlorides, Hydrochloric Acid, and Alknli Uy- 

dro.rides ; Process of Producing . F. J. Mnchalske, 

Assignor to C. 11. La on, both of Chicago, Til. U.S. Pat. 
745,966, Dec. 1 , 1903. 

A MIXTURE of silica and a chlorine compound (such a.s 
sodium chloride) is electrically htated, AVitli the use of 
silicon electrodes, to a suflBcit nt*tempn‘utnie to bring about 
reaction, and ])roduce silicon chlorides. To produce silicon 
tetrachloride, one part of silica is used, mixed AAith four 
parts of an alkali chloride. To obtain hydrochloric acid, 
the silicon chloride is brought into contact Avith Avater, and 
the silica produce d is used as part of a ntAV chuige. The 
alkali oxide also produced lu the process, is treated viith 
Avater separately from the silicon chlonde, to obtain an 
alkali liyciroxide — E. S. 

French Patents. 

Liquid Air; Manufacture of . J. Loumiet. 

Fr. Pat. 334,205, July 11,1903. 

The production of cold by the transformation of internal 
calorific energy into kinetic energy, as based on the differ- 
ence of the specific heat in air under different degrees of 
compression, and htnee in the passage of highly compressed 
air at a low tempt raiure to a state of moderate compression, 
i.e. by expansion, for the produclion of a much lower tem- 
perature, is claimed. The apparatus includes a powerful 
compressor, a system of driers and purifiers, a long 
horizontal conical tube, with ifs contracted end outwardsi 
communicating at its enlarged er d with a vertical bottle, 
which latter also communicates by a valve at the side with 
a tube enclosing, with a small space between, the conical or 
expansion tube. The highly compressed air enters the 
apparatus at the outer end of the enclosing tube, passes 
through the valve at the opposite end into the bottle, and 
then through another valve into the conical tube, in which 
its expansion occasions a great fall of temperature. A 
turbine is connected to the end of the tubes to utilhe the 
force available. A second bottle, to receive the liquid air 
produced, is arranged belcw the above-described bottle. 
Reference is made to Fr. Pat. 323,400 of 1902. — E. S. 
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Flectrolusis of Metallic Oxides or Salts { Apparatus for 
ijig -JL. Soc. Usines de Riouperoux. Fr. Pat. 334,229, 
July 29, 1903. XI. A., page 2.5. 

VQl - glass, pottery, enamels. 

“ Montaninf a New Disinfectant. P. Lindner and 
V. MatthcB. XVIII. C., page 34. 

English Patents. 

Glass and Glass Objects ; Manufacture of Devitrijied , 

,, fid Apparatus therefor. L. A. Garchey, Paris. Eng. Pat. 
2.5,800, Nov. 24, 1902. 

Sek Fr Pat. .325,430 of 1902; this Journal, 1903, 697. 

Glass ; Method and Apparatxis for Manufacturing Sheet 

! W. A. Page, Morgantown, West Virginia, and 

V. Ij. O. Wadsworth, Allegheny, Pa., U.S.A. Eng. Pat. 
22,575, Oct. 19, 1903. 

Tjik process consists in depositing a mass of glass between 
two Toilers, and rolling it into sheet form by applying a 
p(iHliv(‘ pressure to hold the sheet in contact with one of 
the rolU‘i^, while it is acquiring a set, and then transferring 
the •'heet to u table having the same cross-sectional contour 
one ol the rollers. Means are employed for holding the 
siicer upon the table, which by suitable gearing is made to 
Have] \\itli a speed equal to that of the surface of the roller 
that deitosits the glass on the table. Figured glass sheets 
are jiroduced by the use of a figured roller and similarly 
ti'oired table. The gla^s is held in contact with the deposit- 
irrg roller and tnlile by the application of an exhaust behind 
tho glass. This is effected by using a hollow perforated 
roller, ninuuttdon a hollow shaft, the end of which is eon- 
neettd with an exhausting apparatus. The hollow shaft is 
surrounded h^ a sleeve with radial ]TartitionH, which hear 
upon tlie iijiier surface of the roller and form with it a 
longitudinal vacuum chamber. The surface of the roller 
being ]ierlorated, the paitiul vacuum m the longitudinal 
chamber holds one surface of the glass sheet in contact 
with i1j(‘ 'surface of ihe roller. The travelling talile is also 
hollow and ]ierforated on the surface tliat receives the glass 
slieei. A partial vacuum is produced in the table by the 
exhausting apjiaratiis, which is connected to a rectangular 
cross head, fitted with suitable packings into the cavity of 
the table. — \V. C. II. 

Filtei Pulses [Pottets’ .S//>1. T. Willett, Milton, 
Staffoi dsdiire. Fng. I’nf- 1194, Jan, IT, 1903. 

1A(U[ of ilic fraine.s of the press consists of an outer 
reef.mgnlar Iratiie of wmod, Ac,, with two perforated plates 
Ol diaj/hiagiiis, and staves or siiilcning pieces between these 
plates Wfu'ij the senes of frames are assembled, they form 
chniiibt'is (IT <‘nviiies between them to receive the slip, the 
liquid horn the slip passing through the perforated plates 
into tlie intei mediate chambers formed between tlie platt'S, 
and h( ii,g discharged through apertures in the lowtr paifs 
of tilt* ii ume.‘>. — U A. 

A ’ht\ OT Ovens for Burning Earthenware or Polterij or the 
ilia- G. J. Chambers and The Fulham Pottery and 
I'lic.mn Filter (’o.. Ltd., both of Loudon. Eng. Pat. 
L<84, Jan. 20, 1903. 

In oKii-r to prevent the emission oi smoke, one or more 
shallow air flues are placed immediately above the furnace, 
evtendmg horizontally to the back thereof, and then 
descending verticall}’ or in an inclined direction so as to 
open into the furnace adjacent to the arch. The flue or 
flues arc of a horizontal width equal to that of the furnace 
Itself; they may be provided with tapering exits, and are 
legulati'd by means of a shutter, which also regulates the 
^eeil-hole. By means of a valve placed in this shutter the 
air-flues may be opened even when the feed-hole is shut. 

—A. G. L. 

Silica Glass ; Manufacture of — — and Means to be 
employed therein. H. A. Kent, London. Fng. Pat. 
23,492, Oct. 29, 1903. 

1 HE apparatus, in which silica is melted by the oxyhydrogen 
flame or by electric heat, or by both together, is made of 


iridium or of iridium alloy in all such parts as may come 
into contact with the molten or softened silica ; and the 
furnace walls are built of such resisting material as 
magnesia bricks, lined internally with silica glass. The 
vessel to contain the silica for fusion is closely covered, and 
may be shaped at the bottom according to requirements. 
An iridium tube of an external diameter corresponding to the 
internal tfiameter of the tube to be made, projects centrally 
through its side into the vessel containing the silica, and 
then bending downwards when in the middle, descends 
centrally through the bottom of this vessel. Compressed 
air may be blown through this tube ; another tube enters 
the vessel near the top, into which air may bo passed to 
press the molten or softened silica through the outlet at the 
bottom. — E. S. 

Ceramic Ware ; Manufacture of Glazed or Enamelled . 

A. Bigot, Paris. Eng. Pat. 3632, Feb. 16, 1903. 

See Fr. Pat. 323,657 of 1902 ; this Journal, 1903, 496. 

-T. F. B. 

IX.-BUILDINa MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

Bricks; Re-pressing of , and the Influence of the 

Amount of Water present during the Pressing. ('. 
Mflhlhaeuser. Zeits. angew. Chem., 1903, 16, [51], 
1224, 

A NUMiiF.u of spherical bricks, each weighing 100 grms. 
in the wet state, and (50ntairiiug 15 per cent, of water, were 
formed from a nia^s coiisi.>ting of 45 per cent, of clay and 
55 per cent, of fireclay sand. One of these bricks was 
allowed to dry as usual, a second was subjected to a 
hydraulic pressure of 4,410 kilos, per sq. cm. after it had 
lost four per cent, in weight by drying, whilst two others 
were treated in the same way after their weights had 
decreased by 7 and 10 per cent, respectively; the three 
last halls were allowed to dry as usual after pressing, and 
their volume and porosity compared with that of the 
unpressed one. Burning tests were also carried out on 
these and some other similar bricks. From the results of 
these tests, it appears that, alter drying, the re-pressed 
bricks occupy a smaller volume than the others, and that 
the volume and porosity of the bricks depend quantitatively 
on the amount of water present whtu pressed, both volume 
and density approaching a fixed limit, beyond which a 
decrease in the water content does not cause a decrease iu 
voluuu* or an increase in density. The dimiimtiou iu 
volume on burning is about the same for both classes of 
bricks, the re-pressing being without any influence thereon. 

—A. G. L 

English Patents. 

Cement. T. B. Jo.seph, San Francisco. Eug. Pat, 18,736, 
Aug. 31, 1903. Under Internat. Conv., Aug. 30, 1902. 
See U.S. Pat. 732,640 of 1903 ; this Journal, 1903, 909. 

— T. F. B. 

Town Refuse; Methods of Destroying , by Burning, 

and the Utilisation of certain Valuable Ingredients 
thereof. Vs. Naylor. Eng. Put. 26,201, Nov. 28, 1902. 
XVIIl. B., page 34. 

Fkknch Patents. 

Bricks Process for Covering , with a Protective 

Coating. U. Perkiewicz. Addition, dated June 15, 
1903, to Fr. Pat. 330,655, March 27, 1903. 

See Eng. Pat. 12,095 of 1903 ; this Journal, 1903, 1088. 

— T. F. B. 

Stone; Artificial . E. R. Sutcliffe. Fr. Pat. 333,826, 

July 15, 1903. 

From 15 to 40 per cent, of cement, preferably Portland 
cement, is made into a paste with boiling water, or else 
mixed with cold water, and the mixture heated by steam, 
and, after being kept at about 100'^ C. for 15 to 20 minutes, 
is intimately mixed with 85 to 60 per cent, of any suitable 
waste material, such as slag, cinders, &c. The mixture is 
pressed into the required shape by means of a hydraulic 
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press, the blocks producsd being then hardened by exposing i 
them to feteum at a pressure of 7 to 10*5 kilos, per sq. cm, 
for 5 to 10 hours. In certain cases they may be immersed 
in water for some time before being heated. Lime may 
also be added to the mixture used. — A. G L. i 

Platter of Paris i Manujacture of . W. Brothers. 

Fr. Pat. .^3d,858, July 10, 1903. 

P 0 WDKRKr> calcium sulphate or gypsum is heated in water : 
or in a solution of potassium sulphate, alum, or borax, to a 
temperature of from 100° to 130^ C. The crystals formed 
are separated and dried without allowing them to cool to a 
temperature lower than 80° C. — A. G. L. 

X.-METALLUEGY. 

Critical Points of Irons and Steels ; Method of Deter- 
mining . O. Uoudouard. Comptes rend., 1903, 137 , 

[24], 1054— 1056. 

Thk author has already shown the importance of the 
thermo-electric properties of a heated iron bar during the 
process of cooling, as throwing light on the transformation 
temperatures. He has now adapted to this end Saladm’s 
method of photographic registration. The bar of metal 
(10 cm. long, 1 cm. diameter) has a .5-niin. hole drilled in 
its centre to take the junction of a thermo-couple, and a 
saw-cut at either end, in which are fastened platinum wires 
leading to a sensitive galvanometer. The reflected rays 
of light from this and from the galvanometer of the thermo- 
pile are focussed on a sensitive plate, and the mirrors are 
80 arranged that the oscillations of the two rays are in 
planes at right angles to one auoiher. The hir is heated 
in a porcelain tube in an electric-resistance furnace for an 
hour and a quarter, and then allowed to cool slowly (six 
hours at least) ; during the time of cooling a record is left 
on the photographic plate.— J. T. D. 

Silicon Steels ; Composition and Properties of . 

L. Guillet. Comptes rend., 1903, 137 , [24], 1052-1054. 
MiciiOORAi’HiCALLY, tho appearance of silicon steels 
depends only on the amount of silicon they contain, and is 
not influenced by the amount of carbon. They form 
three groups : — 1. Steels containing up to 5 per cent, of 
silicon, and in which the carbon is wholly combined. 

2. Steels with 5—7 percent, of silicon, and in which the 
carbon is partly combined, partly graphitic. 3. Steels i 
containing more than 7 per cent, of silicon, and in which 
the carbon Is wholly graphitic. This last group divides 
into two : those formed of a solution of silicon in iron, 
and containing rare scattered brilliant granules of FcjSi, , 
and those containing a relatively largo proportion of e)e»n 
crystals of FeSi. Mechanically, the only silicon steels 
of any use are those containing less tlian 5 per cent, 
of silicon. These show a greater breaking stress and a 
higher elastic limit than non-silicon steels with the same 
amount of carbon, but the rise in the^e coustants does not 
seem to depend on the amount of silicon in the steel above 
a certain minimum quantity. They show a greater resist- 
ance to shock after tempering than before, and this 
resistance is relatively high for the high-carbon steels. 
The constitution of silicon steels does not seem to be the 
same as that of forrosilicons ; especially do they differ in 
regard to the existence of the compound FcjSi. Most 
probably there are two solutions of silicon in iron — one 
containing dissolved silicon itself, the other containing 
FejSi.— J. T. I). 

Schuch Cyanide Process. Australian Mining Standard, 

Sept, 3, 1903; through J. Chem., Metall., and Mining 

Soc. of South Africa, 1903, 4 , [4], 18.5. 

Low-grade ores are superheated, bv steam, with cyanide 
solniion (1 : 1), in air-tight tanks, compressed air is intro- 
duced through the bottoms of the tanks, and the contents 
are mechanically agitated. The solution is run over lime- 
stone and then ttirough wood a^ihe^, and passed through an 
asbestos filter previous to the zinc treatment. This pro- 
cess of first “refining” the solution before passing through 
the zinc shavings has proved to,be a feature of importance, 
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the solution, rid of impurities, becoming clear and active, so 
that the zinc shavings readily take up the gold contents, 
and it is said that ores containing not more than 3 per cent, 
of copper can be treated in less than eight hours. — T. F. B. 

Silver Ores ; Amalgamation and other Wet Processes for 

, in Mexico. H. F. Collins. Trans. Inst, of Min. 

and Metall. Paper read Dec. 17, 1903. 

At Hacienda del Carmen, the ores, after “ cobbing ” and 
“ sorting,’’ are crushed (dry) in (7) large Chilian mills 
provided with steel tyres running on steel paths, of a 
capacity" of 6 — 10 tons per day each. After passing through 
holes the ore is ground (wet) in iahonas or arrastres, 
20 ft. in diameter, tho daily charge being 4 tons. Only 
sufficient water is added during the gnuding to yield a pulp 
in suitable condition for the subsequent treatment. The 
pulp is made up into tortas of 1 00 tons, and the amalgama- 
tion rakes from 10 to 12 days in summer and up to 15 days 
in winter. The routine is as follows ; — First day: Addi- 
tions are made separately of 5 — 6 per cent, of salt and 
from a}, up to as much as 17^ lb. per ton of copper 
snlphate, the average of the latter being from 6 — 9 lb. 
Second day: Mercury is added, 6 to 8 times the weight of 
silver present. Third day: After turning over, “copper 
precipitate” (prepared on the spot) is added, 7 to 18 oz. 
per ton of ore (45 to 110 lb. per torta of 100 tons). The 
torta is well trOdden each day, and on the last, mercury is 
added to the amount of four times the weight of silver 
present, in order to collect the amalgam. The lavaderns in 
which the torta mud is washed, cousists of pits 9 ft. in 
diameter by lu ft. deep, in which, after charging, the 
agitators are kept going slowly for 25 miuiites in order to 
settle most of the amalgam, and then the fluid raud, together 
with most of the coar.se saud, is run out through launders. 
In the launders a considerable quantity of rough con- 
centrates are deposited, which are rewashed ou planillas 
to recover the small quantity of amalgam they retain ; 
concentrates equal to about 7 iier cent, of the weight of 
crude ore are obtained, the as-ay value being very little 
more than that of the original ore. These are sold to the 
smelters. The strained amalgam is formed into balls and 
retorud under a large cast-iron bell (capellina). Retorting 
takes la to 12 hours ; the condeiised mercury collects iu a 
tank below, and the loss of that metal in the retorted 
silver and by leakage does not exceed ^ per cent, of the 
total handled. The following figures show the costs per 
ton treated for 19(>0 Crushing and grinding, 1*42 dols. ; 
patio labour, washing tortas and conceutrating sulphides, 
0*57; Retorting, repairs, salaries, and general expense", 
1*18; salt, 1 10 lb. at 8.| c., 0*94 ; bluestone, 8*4 lb. at 14 c., 
1*17; precipitate, chareoal, castings, kc.., 3*49; mercury-, 
2 ' 73 lb. at 10 dol., 2*73; total, 11*50 Mexican sil ver dols . 
At El Bote a hard quartz ore is treated which averages 
about 28 oz. of silver and 8 dwts. of gold per short ton. 
It passes first through a Gates crusher, then through rolls, 
after which it is fed l)y Challenge feeders to a baitery of 
(2) Chilian mills, which crush wet until 94 per cent, of the 
pulp will pa.ss 120 mesh; the capacity of each mill is 
10 tons per day. The pulp then passes to (10) large 
“ spitzkaslen,” 12 ft. long by 7 ft. wide, provided with the 
Aytou intermittent discharge for the thickened pulp, which 
enters a senes of (18) Boss pans. In the first pan additions 
of salt and copper sulphate arc made— about 2 per cent, of 
the first and from 0*6 per cent, to 0*8 per cent, of the 
second. Lime is fed into the last of the pans to neutralise 
any remaining copper sulphate or free acid. The loss of 
mercury averages 2 oz. per tou of ore. brom the settlers 
I the pulp passes to (8) 6-ft. end-shake vanners, which yield 
i about 15 tons per month of pyritic cem entrates containing 
i 32 oz. to 64 oz. of silver and 15 to 24 dwts. of gold per 
! ton, with about 7 per cent, of zinc, 30 per cent, of silica, 

I and 60 per ceut. of iron pyrites. The tailings average 
j about 4 oz. of silver and 1| dwt. of gold per ton. At the 
' Hacienda de Loreto^ Pachuca, the ore is crushed when neces- 
I sary in (2) Blake stonebreakers, having a total capacity 
I of 120 — 140 metric tons per 24 hours. The crushed 
! ore passes to the (12) Chilian mills, arranged in two. sets, 
one of eight and the other of four. Each mill is furnished 
with a Tulloch feeder, the feed being kept as low as possible. 
The screens are of 60 to 70 mesh ; the capacity of each 
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mill is 10 tons per 24 hoars of very hard silicions ore. 
From the mills the pulp passes to a coocentratioo plant of 
(:]) lianlett tables and (1) Wilfley, (a) in order to take 
out as much as possible of the silver values as a rich 
concentrate suitable for shipment to smelters ; (6) to remove 
the particles of iron introduced by the process of crushing. 
With average Pachuca ore nearly one-half of the silver 
contents are thus taken out in a concentrate vrorth, say, 
90 oz. of silver, from ore originally carrying 32 oz. per 
nictiic ton, leaving, say, 16 oz. in the tailings, which pass to 
masonry settling tanks, each having a capacity of 440 to 
500 tons. After draining, the mud is run out and formed 
into a torta. The time occupied in amalgamation is from 
If) to 22 days. The loss of mercury averages about 
oz. per oz. of silver recovered. The retort silver, 
winch carries enough gold to pay for parting, is charged, 
fiO kilos, at a time, into one ot (6) cast-iron pots, 2 ft. 
(lijiuicter, heated by wood fires, and with covers pro- 
vided with pipes to convey the fumes to (3) chambers 
Avher<‘ sulphuric acid is produced by burning native sulphur 
m retorts. The gold obtained amounts to 1 to 1'2 oz. 
per 1,000 oz. of silver. The hot copper solution from the 
silver precipitation vats is siphoned off into a series of 
shallow lead-lined masonry tanks ; in cooling it deposits on 
lead snips crystals ol copper sulphate, which are utilised 
again in the patio. I’racticully the whole of the copper 
sulphate originally added to ihe torta is in this way 
regeueraled. The mother liquors from the crystallising 
tanks, called acido negro (and still at a strength of 30'" B.; 
are coucintrattd in a platinum still to 60 B“., and again 
' liscd in the boiling | ‘ ” ' ‘ ‘ 

added at the end ol 
dilute the silver sulphate Milhciemly "to enable the gold 
slinics to settle out. Alter a considerable time the mother 
liquor becomes heavily charged with iron. It is then boiled 
down in shallow leaden pans till it begins to crystallise, 
when, upon cooling, it deposits iiearl} the w'holo of its 
sulphate of iron, which is utilised in the patio in jilace of 
coppei sulphate. From the Jong masonry channels below 
the taradero the slimes-pulp from the patio, after depositing 
its amalgam, passes through a senes of (7) tanks, each 
47 ft long by 6 It. G ius, wide by 5 ft. deep, wJiere a portion 
of the slime settles out and is separately treated by con- 
centration on (4) Wilfley tables. The middlings from the 
Wilflejs are returned ; the tailings are said to contain but 
oz of silver per ton. At the Hacienda de La Union the 
“ Krohnke ” process is in operation. Tlie pulp from the 
mills is spread out on huge floors to dry, after which the 
ore IS tieatid with cuprous chloride solution in (13^ large 
barrels about 8 It. long by 5 ft. diameter, resting on rollers 
and rotated, by means of a spur w^heel fixed on one end, 
Irom tour to live times per minute ; the charge of each is 
4. tons. The [jroeess is as follows ; ISalt is charged into an 
cnqity barri J equal to 25 per cent, of the silver present, 
sunicieut hot water is then added to convert the ore into a 
thill mud, then mercury equal to eight times the weight of 
Sliver present, then the ore itself i.s run in. Scrap zinc is 
also lidded equal to 8 to 10 per cent, of the mercury to 
decompose the calomel formed by the reaction. The Imrrel 
Is roiuted for 5 or 10 minutes, and the cuprous chloride 
Is then added, conluiniDg copper equal to from 50 to 80 per 
cent, by weight of the silver. The barrel is then rotated for 
MX hours, the door is removed, and the contents are discharged 
luulined masonry channel which leads to the lavadero. 

V vmshing of the pulp aud the treatment ot the amalgam 
are effected in the usual way, except that a solution of 
ammonium carbonate is employed to remove cuprous oxide. 

e washed pulp is elevated by means of a tailings wheel, 
ail run over a concentration plant comprising Bartlett 
rnund buddies, and planiilas. The concentrates 
idp I of much lower grade than those at Hacienda 

greater perfection of the amalgama- 
Rhnn* tailings is said to be 0*8 oz., or only 

cxtrRM^ process, and the 
of tlm reach 99 per cent, of the silver contents 

of fci I ^'^0 loss of mercury is only 7 oz. per 32 oz. 

m work^ recovered. This process is much more expensive 
tbfi patio process, and the driing between 

nectRRhi.f”**' amalgamation is a great drawback, as it* 
tes a large area, costly handling, and involves a 


considerable dust loss. The Hacienda de San Francisco 
employs the pan process. It is well arranged, and works 
at a low cost for labour, though the cost for power is hi g h. 
It comprises 60 heavy stamps which supply (6) grinding 
pans, from which the pulp passes successively through one 
chemical pan, where salt (44 lb. per ton of ore), copper 
sulphate (19 lb.), and lime are automatically fed, then a 
series of (16) Boss pans in two rows, and lastly, (4) Boas 
settlers. The tailings from the settlers go to a concentra- 
tion plant of (7) frue-vanners, the tailings from which 
are re-treated on (5) Wilfley and (1) New Standard tables; 
the concentrates from the tables treating vanner tailings 
are of higher value than the vanner concentrates, though 
smaller in quantity. The value of the tailings is 3 to 4 oz., 
so that on ores of 25 to 30 oz. the high losses in tailings 
more than offset the saving in treatment costs over the 
patio process. The Hacienda de San Antonio still employs 
the old Freiberg barrel process. At Minas Nuevas, near 
Parral, there are three lixiviation mills, only two being in 
working order. The capacity of No. 3 mill is 70 tons per 
day, which varies from 12 up to 30 oz., average about 
25 oz. Ihe ore is chiefly specular hematite disseminated 
through a limestone gangue, with some galena ; it is tipped 
over grizzlies, the roughs are fed into two Blake stone- 
breakers, the crushed product is delivered to a rotary drier. 
The dried ore is mixed with about 10 per cent, by weight 
of inferior salt, liotary self-feeders of simple construction 
then deliver the mixture to rolls, and the crushed material, 
after tromelling through a 35 mesh, is elevated and taken 
by belt conveyors to the roasters, (2) of Whiie-Howell 


"'‘■I"' pattern, 33 ft. long by 5 ft. wide, makiig' one revolution 
th(‘ boiling operation in order to ininute. 'Jlie leaching plant consists of 12 vats, each 14 ft. 

1 diameter by 7 ft. deep, and taking a charge of 25 tons. 
J 880 charges are put through per year, which gives about 
five days for each charge, including filling aud emptying. 
When lull and levelled off, base-metal leaching is started 
by running on hot water and allowing it to leach through 
for 10 to 12 hours. Sodium thiosulphate solution (0*44 
per cent.) is then run on, and 5 to 6 hours after, traces 
of thiosulphate appear in the effluent liquor, which is then 
turned from the base metal to the precipitating tanks. 
Leaching is continued for from 30 to 40 hours, when the 
level of the solution is allowed to fall below the surface and 
water is run on. Five or six hours after, the effluent liquor 
is found to have a strength of under 20 per cent, of thio- 
sulphate, whereupon the weak liquors are turned back into 
the same tank in which the base-metal leach was already 
precipitated, and precipitated in the same way as was that 
leach. There are four precipitating tanks for the base-metal 
leach, and five for the thiosulphate solution, each 14 ft. dia- 
meter by 14 ft. deep. In treating the base-metal leach, from 
two to three times its volume of clean water is first added, 
aud then 35 — 48 gallons of strong sodium sulphide solution. 
The contents of the tank are stirred up with a jet of com- 
pressed air and allowed to settle for one hour. For the 
precipitating tanks only 3 to 6 gallons of sodium sulphide 
solution are required for each charge, the stirring by means 
of compressed air is continued much longer, and from 
2 to 3 hours are allowed for settling. The precipitate flows 
direct to the precipitate pumps feeding Johnson’s filter 
presses. Once a month a general clean up is made j the 
total extraction on the whole process, notwithstanding the 
volatilisation loss in the furnaces, is 80 to 85 per cent. 
The press ^es are roasted, fused on a lead bath in cupel 
furnaces with Lynch test supports, a blast being produced 
by a No. 2 Root blower running at 85 revolutions per ininute. 
The cupel bottoms are made in two layers, the lower of clay 
and ashes tamped in and dried slowly in the usual way. 
The upper or working test is formed of cement, which is 
mixed with water on the floor until it sets, the mass being 
then broken up and beaten into shape on the test with hot 
irons. Each hearth will last six months, but the working 
surface is renewed after each run by beating fresh cement 
upon it. Each campaign is commenced by melting down 
175 kilos, of lead, and if high grade sulphides are being 
refined, the total charge is 500 kilos, of roasted sulphideB, 
charged two shovelfuls at a time every few minutes until 
the whole has been absorbed and slagged, the operation 
taking about 24 hours. The silver obtained is poured into 
moulds, forming bars of about 75 lb, each. When low- 
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grade sulphides are refined, each campaign lasts two to three 
days, lead is charged as required, and ihe total charge of 
the campaign is 50U kilos, of sulphides per day, together 
with 700 to 800 kilos, of wash- water precipitates and trough 
deposits. Each furnace uses per hours about three 
cords of hard wood, llie slags average CO per cent, of 
lead and 250 oz. of silver per ton. At intervals they are 
smelted with iron ore in a small water- jacketed cupola. 
The resulting lead bullion is utilised for refining the high- 
grade sulphides. At the present time the high cost of fuel 
renders this the cheapest and most convenient reduction 
process for these ores in spite of the low extraction, but 
when other classes of ores become available it may prove 
cheaper to adopt a direct smelting process, by which 97 per 
cent, of the values could be realised iu place of 80 to 85 
per cent. — J. H. C. 

Hydrochloric Acid and Oxygen; Action of , on 

Metals, C. Matignon. Comjites reud., 190a, 137, [2J], 
1051—1052. 

HYDitocHLOiiio acid gas in presence of oxygen attacks all 
the metal'i cf the platinum groufi — palladium, ruthenium, 
iridium, rhodium, and osmium. The ease of attack is iu 
the order given, palladium being attacked slowly in the 
cold, and very rapidly when heated in sealed tube.s to 
125° C., while osmium is but slowly acted upon in sealed 
tubes at 150° C. The mixture of hydrochloric acid gas 
and oxygen forms an excellent reagent for detecting the 
presence of iron in metallic gold, indium, or rhodium. 

— J. T. I). 

English Patents, 

Ore- Roasting Furnace. VV. A. Maddern, Houlder City, 
Australia. Eug. Pat. 24,124, Nov. 4, 1902. 

1’he furnace, of the horizontal type, may liave one or any 
number of superposed hearllis, on to the topmost of which, 
at the fireplace end, the ore is jiassed, and is mechanically 
rabbled to the opposite end, from which it passes on to the 
finishing hearth, along which if is rabbled in the opposite 
direction, for delivery on to the “ cooling and regenerating” 
hearth, to which air is supplied at the delivery end, and us 
the ore is rabbled along this hearth, the air cools the ore 
and so abstracts the heat. This highly heated air is then 
passed or drawn ouw'ards for oxidising iii the furnace. 
The rabbling is effected by radially moved semi-rotating 
arms having blades on the under side, set at an angle, so 
as to turn the ore over on both forward and backward 
strokes to suit the traverse of the ore. Cold air is drawn 
through the rabble and passes into the furnace when heated. 
Water-cooled rabbles are also used. A special “ toggle- 
joint ” for the rabbler is described and claimed. — E. S. 

Metals, Metalloids, and Compounds of the .same [free from 

Carbon] ; Process and Furnace for Obtaining . 

J. G. Ixirrain, London. From Elcctricitats Act.-Ges. 
vorm. Schuckert and Co., Nureinburg. Eng. Pat. 25,954, 
Nov. 25, 1902. 

Sek Fr. Pat. 824,621 of 1902 ; this Journal, 1903, 636. 

— T. F. B. 

Ores; Concentrating [by Oil Process], and Appa- 

ratus therefor, A. S. Elmore, London. Eng. Pat. 184, 
Jan. 3, 1903. 

Pulped ores are treated with oil, to separate the mineral 
valuable constituents, in apparatus comprising a mixing 
tank, a pump or other mixing device, and a floating oil seal 
to exclude air during the mixing; also, a settling tank 
having an outlet pipe in the bottom leading to the mixing 
lank of an auxiliary apparatus for treatment of the tailings, 
the overflow of the outlet pipe being below the level of the 
lip of the subsiding tank. The upper layer of mineral- 
charged oil is drawn or skimmed off, and treated with aid 
of heat in a centrifugal machine. Before separating, the 
oil may be thinned by some suitable solvent, in which case 
the recovered oil is subjected to a blast of cold air before 
re-use. Compare Eng. Pats. 6519 and 15,526 of 1901, and 
U.S. Pat. 092,643 of 1902 ; (his Journal, 1902, 349, 862, 
and 618 respectively.— E. S. 


Metallic Compounds, having Iron Partly or Wholly De 
carbonised for their Principal Constituent; Manufac 

ture of . S. Parfitt, Cardiff. Eng. Pat. 2612, Feb. 4 

1903. 

Ikon is melted and decarburised in the usual way until no 
more than about O'l per cent, of carbon remains, when i 
is “ tempered ” by addition of aluminium, or of aluminiuu 
and tungsten, instead of the usual carbon-carrying material 
Suitable proporlions to be added are 0-5 per cent, o 
, aluminium and 0*3 per cent, of tungsten. The metal thui 
i produced is stated to have similar properties to mild steel 
but offering greater resistance to oxidation or attack bi 
acids. — E. 8. 

Crucible Filling or Charging Apparatus. W. S. Mather 
I Newark, New Jersey, U.S.A. Eng. Pat. 18,751, Aug. 31 
1903. 

j The material is conveyed, in predetermined charges, ii 
travelling pans or buckets, and discharged meebanicallj 
into the crucible, the holder of which is rocked or shaken 
both vertically and horizontally, to settle or shake dowi 
the material. — It. A. 

Aluminium Alloy, and J^rocess of Producing the Same 
A. J. C. de Montby, L. Tr6zel, and V. Copp^e, Paris 
Eng. Pat. 19', 504, Sept. 10, 1903. 

See Fr. Pat. 325,191 of 1902; this Journal, 1903, G3.5 
Silver (7*5 parts) may also be added to the mixture. 

— T. F. B. 

Air for Blast Furnaces and ihe like ; Extracting Moisture 

from . .1. Gayley, New York, U.S A. Eng. J*at 

19,933, Sept. 10, 1903. 

The air is drawn through a chamber, io which it is eoolec 
to or below' 0° C., thus causing its moisture to be eliminated 
or reduced to a small and practically uniform proporiiou 
From the cooling chamber, the dried air is fed by th( 
blowing engine, and maintained constantly under compres 
Sion until it enters the furnace or converter. (See alsc 
Eng. Pat. 11,091 of 1900; this Journal, 1901, 27.) — 11. A. 

Furnace or Kiln for Roasting Finely-crushed Ore, Burn 
trig Dolomite, and for other Purpose,*;. G. t). l*etersBon 
Dalsbruk, Finland. Eng. Pat. 22.102, Oct. 14, 1903. 
Arches are “ arranged in a shaft at different leveL, zig 
zag with reference to one another, and with the spact 
beneath the bottom arch or arches communicating at ont 
end with the outer air, and at the other end with a [gas" 
fire-chamber, which in its turn communicates with one enc 
of the space beneath the arch or arelies above, while th( 
other end of the latter space is in communication with t 
i chamber in its turn communicating with the space beneatl 
I the top arch or arches, said space last mentioned com muni' 
1 eating with a chimney, either directly or through the aid o 
I other arches, compelling the gases to flow repeatedly bad 
: and forth in the furnace. — E. S. 

I 

j United States I’atknts. 

I Steel ; Manufacturing — — . C. V, Burton, London 

Assignor to VV. J. Hartley, London. U.S. Pat. 746,281 
Dec. 8, 1903. 

Acktylkne, diluted with a “less explosive” gas, is blowi 
through molten metal, the waste gases being brought int< 
contact with the metal at an eailier stage of the process. 

— E. S. 

Ores; Apparatus for Treating . W. H. Adams, jun. 

Assignor to O. H. Hubbard, both of Los Angeles, Cal 
U.S. Pat. 745,472, Dec. 1, 1903. 

A TANK is connected by r horizontal pipe near its top to i 
precipiiation box couiaiuing a removable frame haviD| 
precipitating devices with inclined collecting faces. A 
pump below the box draws liquid from it, which liquid ii 
discharged into the tauk near to the bottom, and also bighei 
up at different levels, through pipes extending around th( 
tank, having nozzles, some of which are pointed in oppositi 
directions to others, the effect being that a rotary movCmeni 
is imparted to the liquid in the tank, whilst a circulalioi: 
*of liquid goes on between the tank and the box. The 
bottom of the tank is conical, sloping upwards and inwards i 
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uud there is a gutter around the base of the conical part in 
which amalgamated plates are fitted between the cone and 
the walls. — E. S. 

IWcious Metals} Process of Extracting [from 

Slimes’]. T. J. Grier, Lead, S.D. U.S. Pat. 745,490, 
Dee. 1,1903. 

The slimes are placed in a settling tank, from which the 
thieker portion is drawn off into a laaching vat having a 
j.ilse bottom, through which a cyanide solution is passed 
under pressure, so us to displace the watet in the slimes, 
h’hc charge is then treated with air under pressure, after 
which the cyanide solution is displaced by a salt solution uf 
<ri filter density. In some cases, the 8lim^s are first sprayed 
with a “ protective soJutiou to neutralise the acids therein, 
an I the contents of the vat above its faNe bottom are 
lioati' i in order to reduce the density of the upper portion 
of the liquid. — E. S. 

Ore Uoaslinq Furnace. A M. liea.n, As.signor to the 
Xdtioual Automatic Euriiace Mills and Mining Co., both 
ol Denver, Colo. U.S. I’dt. 745, 7G5, Dec. 1, 1903. 

The orc-ro.isting cylinder, built in sections and capable 
ot bring revolved, i'' fitted centrally, by means of radial 
arms, within a double fine cylinder, arranged at a slight 
lucline hitwi'cn the stack and comlmstiou-ehambcr ends 
of the furnace, with which chamber llie flue is in com- 
immicatioi?. Ttie ore cylinder is fitted with spirally and 
loiigitiidmally arrange 1 perforated partitions, and the ore 
IS fed by a conveyor in a casing, immediately above and the 
entire length ot the farnaci', and through a drier, from above 
flic eoinbustion ehamhcT, aul into a hopper, whence it 
jiasses thiougb u hori/.ontal pipe connected to a blowti 
into th" stack end of the ore cylinder, in ivliich it is carried 
lorw.ird a certain distance by revolving blades, and then 
taken fuither by the spiral partitions, and has exit through 
the eo.iihnsfion chamber into a hood, wlieiico means are 
provided for its dischargr. Air is blown into the ore 
eylindei , and the saljdinrous gases jiroduced are exhausted 
tbroiigli a })!])(' iproeeeding trom a hollow truunion at the 
<leliver\ end, into a senes of dust-collecting receptacles and 
eomleii>-eis for the gases. A supplementary eombu-tiou 
ehainber is arranged about the entrance end of the flues and 
ore e\lindi*r. Numerous claims arc luadi' for details of 
the turnacH Compare I .S. Dat. 708,615 of 1902; this 
Jourual, 1902, 1400; and TJ.S. Pats. 737,0.)9 and 737,000 
of lOud ; this .lournal, 1903, 1052.— E. S. 

Metals : Pracess of E.rlractbig , from Ores. E. B. 

Hack, As^|guor to the American Filter IVess Extraction 
Co , both of Denver, Colo, U.S. Pat. 745,828, Dec. 1, 
1901 

Oke [Clip i> cikcd by pressure in such manner as to permit 
the mo.^ture to escape, and a weak solution of the Bolvont 
(a cyanide, for mstance) of the metals to be extracted, is 
passed through with compressed air ; the pulp is then dried 
by air under pressure, followed by passage of a stronger 
Holutiou of the solvent under the same conditions as before, 
the pulp being finally dried by air under pressure. — K. S. 

Ma jnetic Composition [Alloy]^ and Method of Making 
Same. R. A. Iladfield, Sheffield. U.S. Pat. 74.5,829, 
l>‘c. 1, 1903. 

A MioMKTic boay is alloyed with from 1 to 5 per cent, of 
SI icon ; the alloy is heated to between 900'" and 1,100'" C., 
allowed to cool, and reheated to from 70U to 850® C., when 
It Is alio well to cool slowly, to produce a magnetic mjterial 
ot high permeability and low hysteresis action.” — E. S. 

Matte; Method of Converting ■■ R. Baggale 3 % Pitts- 
burg, Pa. U.S. Pat. 746,241, Dec. 8, 1903. 
fiiE rmuhod cousisis in introducing solid flux into the con- 
IT, fusing It with auxiliary he it, and then pouring the 

oTion^i^ ^ I® U.S. Pats, 722,199 and 727,057 

tJoa ; this Journal, 1903, 424 and 701.— E. S. 

t apper Matte ; Converting . R. Biggaley, Pittsburg, 
l"a. U.S. Pat. 746,249, Deo. 8, 1908. 

iotcnsely heated by the introduction 
or a large volume of air ; a portion of the heat so 


pro4aced is abstracted by a cooling modium at the begin- 
ning of the blow, while the oxidation is rapid, and at the 
end of the blow, whet the oxidation fails, the heat is 
supplemented by a flame. — E. S. 

Copper ; Refining — — , R. Baggaley, Pittsburg, Pa. 
U.S. Pat. 746,246, Dec. 8, 1903. 

A HKooLATED Stream of a reducing gas, independently 
generated, is forced through the copper when molten, after 
oxidation and removal of its impurities, and the stream is 
continued until a specimen of the copper cast in a test- 
mould, remains substantially level. — E S, 

Siheious Ores; Method of Recovering Values from — . 
R Baggaley, Pittsburg, Pa. U.S. Pat. 746,260, Dec. 8, 
1903. 

SiLicious ores containing valuable substances are Intro- 
duced m “ solid lumps or particle^ ” into a copper converter, 
and heated with an “auxiliary heat ” ; molten matte is then 
added, and the charge is BessemeriseJ and the ore fused. 
The valuable constituents cuntainad in the product are 
recovered, and the gaugue is used in the next operation as 
I a flux. — E. S. 

j Smeller-Gases ; Apparatus for Precipitating Injurious 

I Fames from. . R. Baggaley, Pittsburg, Pa. U.S. 

Pat. 746,236, Dec. 8, 1903. 

A 8UCCK6SION of screcns of “ vegetable mitter,” carried by 
senes of hollow and water-cooled rollers, are interposed m 
Ihe path of the smelter-gases. The series of rollers are each 
set m a vertical perforated column, the perforations in 
' which are upwardly inclined. The material of which the 
' screens ate composed is fed by hoppers, anil a horizontal 
conveyor bedow the series of the vertical columns of the 
1 rollers removes the ilescenditig material. 'rhe screens 
referred to arc kept wetted during the process. — K. S. 

Arsenic Fumes; Method of Arre.sting . R. Baggaley, 

! Pittsburg, Pa. U.S. Pat. 746,251, Dec. 8, 1903. 

i The arsenic fumes are arrested from smelter-gases by 
j passing the latter through chireoal filters, wetted with an 
j alkaline solution, such as of calcium sulphide. — E. S. 

I Furnace Gases ; Apparatus for Arresting Impurities from 

j . R. Baggaley, Pittsburg, Pa. U.S. Pat. 746,254, 

I Doc. 8, 1903. 

j A TuwELUNG screen having filtering material between 
I oppo.siiely-actiog rods with spring-backed faces, adapted to 
j grip and move the screen, is arranged in the path of the 
gases, 'riic rods are mounted on alternate cranks for 
I reciprocal raovemeni, ard are parallel to each other, needful 
inechdiusm being provided. — E. S. 

Furnace Gases; Apparatus for the Treatment of . 

R. Baggaley, Pittsburg, Pa. U.S. Pat. 746,255, Dec. 8, 
1903. 

The apparatus comprises a screen chamber through 
which “ broken ” filtering material is passed through a 
I vertical column by means of an endless chain, the material 
having a series ol pivoted supports separating it into layers, 
or portions of little depth, the supports constituting the 
links of the chain which engage with the rotating wheels, 
discharging the filtering matenal as they pass outside the 
chamber. The filtering material is supplied through a 
hopper to tlie top of the vertical column through which 
the material passes. There are cutters to the machinery 
moving within the chamber, whereby incrustations are 
removed from the walls. Means lor wetting the screen 
material are provided. — E. S. 

Smclter-Ganes ; Apparatus for Precipitating Injurious 

Fumes from . li. Baggaley, Pittsburg, Pa. U.S. 

Pat. 746,256, Dee. 8, 1903. 

The gases traverse a chamber in which a series cf inclined 
surfaces, with inoUaed gas passages, support a filtering 
material in ** solid pieces ” (or grams) ; there are feeding 
openings at the upper end, and, a screw conveyor removes 
the material as it de mends to the base of one colamu, aud 
an eldVating ooii?€yor delivers it to the feeding opening of 



24 


[Jan. IS. 1604. 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


another column. Water is discharged upon the filtering 
material. The supports are movable bj rocking mechanism. 

— E. 8. 

Smelter-Gases i Apparatus for Precipitating Injurious 

Fumes from . R. Baggaley, Pittsburg, Pa. U.S, 

Put. 746,257, Dec. 8, 1903. 

The gates puss through a chamber in which is arranged 
filtering material, carried by a travelling rack between 
adjacent chains or ropes having alternately arranged cross 
bars. The two sets of endless chains can be worked 
independently by apparatus outside the walls of the 
chamber, which the two chains only enter as they form a 
column in contact, face to face. The screen material is 
supplied from a hopper above the column, and provision is 
made for keeping it wet.— E. S. 

Smelter-Gases i Process of Recovering Values [^Valuable 

Dust] from . R. Baargnley, Pittsburg, Pa. U.S. 

Pat. 746,259, Dec. 8, 1903." 

Valuable dust is recovered from smelter gases by causing 
them to come into contact with vet filtering material com- 
posed of ore, matte, or converter-slug, containing metals 
fit for jfcduetion or smrlting with the dust, so that the 
imtals in both the dust and the filtering material may be 
recoveicd together. The ajtparnlus shown for carrying 
out the process is the same as that described in the abstract 
of U.S. Pat. 726,256, above.— K. S. 

Furnace’ Gases ; Apparatus for Removing Impurities from 
— . R. Baggaley, Pittsburg, Pa. U.S. Pat. 746,261, 
Dec. 8, 190S. 

In the chamber through which the gases pass, reciprocating 
bars aie set in groo\cs in the chamber vail, carrying cutter 
bais so actuated as to dislodge deposited impurities from 
the walls. A charcoal screen is interposed in the path of 
the gases, means lor removing which when impregnated, 
and for its replacement by fresh material, are provided. 

-E. S. 

French Patents. 

Sulphides, Mttallic ; Treatment of •— . R. C. Coiitardo. 
Fr. Pat. 334,103, July 24, 1903. 

See Eng. Pat. 26,090 of 1902 ; this Journal, 1903, 1093. 

— T. F. B. 

Aluminium ; Manufacture of . G. Gin. 

Fr. Pat. 334,132, July 25, 1903. 

Aluminium chloride is reduced by the ainc-sodium alloy 
(ZdEoj) containing 40 per cent, of zinc. The sodium-zinc 
chloride formed is then tmplojtd as the lused electrolyte 
for the preparation of a further quantity of the ZnKa 2 alloy, 
and tliere is therefore a complete cjcle of operations 

— W. G. M. 

Complex Ores; Extraction of the Metals from — . 
J Bax^rcs De Alzugaiay. Fr. Pat. 384,272, July 30, 
1903. 

Oni-8 cenlaiiiing copper, It atl, at d zinc in relati>e)y large 
pioporticn are digested with an acidulated solution of a 
chloride, whereby the copper is dissolved. Alkali and 
alkaline earth chloiides and feirous and ferric chlorides 
are definitely enunjcrat^d ns suitable. The copper 
is separated from the solution by usual means. The 
treated ores are washed, dried, and roasted at a com- 
paratively low temperature. 7 he roasted mass is treated 
with a weak acidulated chloride solution, and from the 
solution thus obtained, after coneentration, the lead separates 
as chloride, and the zinc is precipitated by an alkaline- 
earth oxide. Sulphuric acid and sulphates may replace 
chlorides in the process, with certain modifications. — E. S. 

XL-ELECTRO-CHEMISTRT AND 
ELECTRO-METALLURGY. 

(.1.)— elkcteo-chemistby. 

Nitrites; Electrolytic Preparation of -.^,from Nitrates, 
W,J.M(lIier. VU.. page 17. 


Enqlihh Patents. 

Storage Batteries, and Apparatus to be Employed in the 
Manufacture thereof. T. A. Edison, Llewellyn Park, 
N.J. Eng. Pat. 322, Jan. 6, 1903. 

See U.S. Pats. 721,682 and 727,118 of 1908; this Journal, 
1903, 426 and 701.— T. F. B. 

Water; Purification of . M. Otto, Eng. Pat. 12,622, 

June 2, 1908. XVIII. B., page 34. 

Electrolysis; Process for Decomposing Water by — — . 

G. T. Fuery. From W. F. M. McCarty and W. S. 
Beebe. Eng. Pat. 17,399, Aug. 11, 1908. VII., page 18. 

Electrolysis of Chlorides of the Alkalis; Process and 

Apparatus for the . ('. Kellner, Vienna. Eng. 

Pat. 20,889, Sept. 29, 1903. 

The electrolyte is admitted as a hot solution, in the case of 
sodium chloiide about 22 per cent, in strength, into the 
anode compartment, and then made to traverse a filtering 
diaphragm forming the base ot the anode coropartment. 
The latter is supported, in a shallow trough forming the 
cathode and cathode compaitment, in such a way that 
the cathode is not in contact with the diaphragm. 7'hia 
latter is constructed of asbestos or cellulose covered 
with powdei d barium sulphate, and supported by slotted 
or perforuN <i metal sheets or metal netting or grating 
of such will, mesh as not to act as electrodes. By 
maintaining a higher level of liquid in the anode compart- 
ment, or hy applying suction to the cathode compartment, 
the liquid is forced from one compartment to the other. 
The cross sectional current-conducting area of the diaphragm 
is dimiuifhed by arranging insulating material in or upon 
the same, so that the flow of electroly te through the filtering 
diaphragm is somewhat greater than the velocity of travel 
of the hydroxyl ions, which are moving in the opposite 
direction to the liquid. A modification is descril^d, ia 
which frames are arranged in scries, after the manner of a 
filter-press. Each frame is divided into two parts by a 
grating carrying bi-polur electrodes, and the parts of the 
frames forming the anode compartments are separated by 
the filtering diaphragms from the parts of the adjacent 
frames forming the cathode compartments. Various forma 
of bi-polar electrodes are described, consisting of carbon 
rods passing at right angles through apertures in a plate of 
slate, wires wrapped round plates of glass, &c., or platinum 
foil wrapped round a carbon plate and lying with its cathode 
side on a plate of iron, nickel, or Itad.-— B. ]s!. 

Circulation of the Electrolyte in EUcIrolytic Processes; 
Method and Apparatus Jor Producing a Suitable 

H. Kolltr, Vienna, and P. Askenasy, Eurnberg, Ger- 
many. Eng. Pat. 28,151, Oct. 26, 1903. 

The diaphragm is arranged in wedge-shaped parts in such 
manner that the interstices between them form a zigzag 
path for the electroljte introduced from the side of th©^ 
anode, whereby the fresh electrolyte is caused to flow at 
right angles, or nearly so, to the lines of electrical force 
and to the direction of the difiusion within the diaphragm^ 
thus effecting a “systematic lixiviation of the reaction- 
products formed at the cathode from the diaphragm.” The 
airangement detcribed may be modified by building up the 
diaphragm parts, whidi are of parallelopiped form, so that 
they shall break joint in sut h a manner that “ the electrolyte 
introduced from the side of the anode is forced cn its way 
through the interstices to the cathode compartment to flow 
all around the diaphragm parts.”— E. S. 

United States Patents# 

Carbon Chlorides and Silicon. F. J. Machalske, Brooklyn^ 
U.S. Pat. 746,637, Jlec. 1, 1908. 

A mixture of silica and an alkali chloride is decomposed 
by heating electrically, and the silicon tetrachloride formed, 
is heated, by electric arcs, with carbon bisulphide, also pro- 
duced electrically in an adjoining furnace; carbon tetra- 
chloride and silicon bisulphide are thus produced.] ^Thf 
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latter is heated in pretence of carbon, thus producing 
silicon and regenerating carbon bisulphide. (See also 
U.S. Pat. 742,340 of 1903; this Journal, 1908, 1298.) 

— T. F. B. 

Silicon Chlorides, Hydrochloric Acid, and Alkali Hy- 
droxides ; Process of Producing . F. J. Machalske, 

Assignor to C. H. Lyon. U.S. Pat. 745,966, Dec. 1, 
1903. VII., page 18. 

Fsenoh Patents. 

Electrolysis of Metallic Oxides or Salts; Apparatus 

for the Soc. U sines de Riouperoux, Fr. Pat. 

3.34,229, July 29, 1903. 

The current is taken out at the upper part of the vessel 
without traversing the base, the latter being separated from 
the walls by an insulating material, such as brick, get 
back in such a position that the electrolyte is not melted 
at this point. The electrolysis between the vessel and the 
anode is thus suppressed. The process is applicable to tbc 
electro]} sis of all oxides and salts containing a metal 
lighter than tbc eleetrol}tc. — B. N. 


(i?.)— ELECTRO-METALLURGY. 

Copper Ores; Technical Experiments in the Smelting 

of , in the Electric Furnace. C. Vattier. Berg- ii. 

Jluttenm. Zeit., 190.3, 62, 549. Chera.-Zeit., 1903,27 
[99], Rep. 323. 

Chiu copper ores were smelted with carbon electrodes in 
quadrangular crucibles, using a current of 3,500—4,000 
amperes at 110 volts. Eighteen tons of a 7 per cent, ore 
were thus conconirated to a 43—45 per cent, matte, the 
slag containing 0- 1—0-2 per cent, of copper In other 
experiments the same ores were fused with two carbon 
electrodes in a crucible 1*8 x 0*9 x 0-9 m. When the 
crucible was full it was tapped into a kind of fore-beartb, 
and the mass was reheated to facilitate the separation of 
the matte from the slag. In this way 25 tons of ore were 
smelted in 25 hours, using a current of 4,750 amperes and 
119 \olts. The matte contained silica, 0*8; aluminium, 
0-5; iron, 24*3; manganese, 1*4; sulphur, 22 *96 ; phos- 
phorus, 0 U05 ; and copper, 47*9 per ceut. The slags may 
be treated iu another furnace tor the preparation of ferro- 
silioon, ferromanganese, and spiegeleisen. The coat, calcu- 
lated for conditions of work in Chili (1 ton of coke = 
80 M, ; 1 kw. year 30*40 M.), works out at 66*40 M. 
per ton uf ingot copper from 16 tons of ore containing 
7 per cent, of copper, or from a 4 per cent, ore at only 18 M. 

— W. G. M. 

Silrcr P/afing ; Current Efficiency in . Zeits. f. 

Elektrochem., 1903, 9, ’[51], 979. 

The current-efficiency in a cyanide bath containing 1 per 
cent. Of silver is 99*4— 99*2‘per cent., and in a bath con- 
taining percent, of silver, 99*3— 99*6 per cent. When 
a bath has been in use for a long time, foreign metals are 
i>solved, and the current-efficiency decreases slight!} . In 
all eases the agitation of a plating bath lowers the current 
^ by -J — 1 per cent., owing to absorption of oxygen. 

— W. A. C. 


English Patent, 

Alkali Group; Production of Metals of the , by 

ft; ^* -^* Ashcroft, Runcorn. Eng. Pat, 

12,377, May 80, 1903. 

The alkali chloride is electrolysed in a cell with anode of 
I niPtof ^ <^tirbon and lead, and a cathode of lead or other 
thnu f a fusible alloy with the alkali metal ; the alloy 

jiH tL into a second cell, where it is used 

tit* electrolyte of alkaU metal hydroxide; 

cell HFP fi ^ nickel or iron ; the contents of each 

agitated. The second cell may contain, 
iodidt. u 1 j ^i^^roxide, sodium chloride, bromide, or 
ratuH in A alkaline earths. Suitable appa- 

we combS^. B^'“* * 


Frbnoh Patent. 

Steel ; Electro-Metallurgical Process for the Manufacture 

of . Soc. Electro- Metall. Fran 9 aiae. First Addition, 

dated July 10, 1903, to Fr. Pat. 828,350 of Jan. 7, 1903. 
(See this Journal, 1903, 95.5.) 

The oxidation of phosphorus is rendered complete in the 
converter, and the mixture of iron and oxide of iron 
which is obtained is transferred to the electric furnace. 
Suitable precautions are taken to prevent the entrance ot 
slag containing phosphorus, to the electric furnace, and the 
de-oxidation of the metal is then carried out in the presence 
of a basic slag, which removes the last traces of impurities, 
notably sulphur. A very pure form of iron is obtained, and 
into this may then be introduced manganese, silicon, tung- 
sten, molybdenum, &c., so as to give the special properties 
of hysteresis and permeability. In this way the production 
of new qualities of metal, which may be usefully applied in 
magnetic and electrical apparatus, is rendered possible. 

— B. N. 


XII.-PAHT OILS, FATS, WAXES. 
AIJD SOAP. 

Indian Oils; Characteristics of Certain — J. Lew- 
kowitsch. Analyst, 1903, 28, [333], 342—344. 

Pongam Oil is obtained from the beans of the Pougam 
tree, Pongamia glabra, which grows in East India, where 
it is used as a lamp oil and medicinally. The author 
extracted from the seeds 33*7 per cent, of the oil by means 
of ether, and in the following tables compares the results 
given by this oil with those from a specimen obtained from 
India : — 


! 

! 

Oil 

extracted 

in 

Laboratory. 



Specific gravity ar. 40° C. (water at 40° C. 
= 1) 

0*9332 

Specific gravity at 15° C. (water at 16° C. 
= J) 

Sapomficjition value , 

178* 

Iodine value ! 

Reichert- Mcissl value j 

94*0 

Unsaponifiablo matter (per cent.) I 

Melting point of fatty acids (freed from 

9*22 

unsaponifiablo matU*r) (° C.) 

44*4, 

Rutyro-refractomoter reading 

; 78 

Free fatty acids, as oleic acid, (per cent.) . 

[ 3*06 


Specimen 

of 

Indian 

Oil.' 


0*9*240 

0*9»C93] 

18,3*1 

89*4 

1*1 

6*96 


7o’ 

0*6 


Pongam oil is of a dirty yellow colour, and at 15® C. 

I is of the consistency of butter. The author points out that 
j it might be utilised in the soap and candle industries, since 
large supplies are available. | 

Margosa Oil ( Veepa Oil, Veppam Fat, Neem Oil) is 
obtained from the seeds of Melia asedarach, a large tree 
found in most parts of. India and Burmah. The specimen 
examined by the author was solid at the ordinary tempera- 
ture, and gave the following results : — Sp. gr. at 40®/40® C., 
0*9023; sp. gr. at 16°/16® C., 0*91428; saponification 
value, 196*9; iodine value, 69*6; Reichert-Mei'^sl value, 
1*1; butyro-refractometer reading, 52*0; and solidification 
point of fatty acids (“ titre ”)♦ 42*0® C. 

Ben Oil . — Owing to its low iodine value this oil is em- 
ployed for lubricating delicate machinery, such as watch 
springs. A specimen of oil obtained from the Jamaica 
plant, Moringa pterygosperma s. oletjera, gave the following 
results Sp. gr.at 15®/15°C., 0*91267 ; iodine value, 72*2; 
iodine value of liquid fatty acids, 97*53; and butyro- 
refractometer reading, 50*0. Two specimens of ben oil, 
representing the solid and liquid portions obtained by 
filtration at 0® C., had the following characteristics : — 


— 

Specific 
! Gravity at 
J6°/l.'i^C. 

{ Iodine 
Value. 

Bnt.vro* 

refraotometer 

Beading. 

! ^ 

Portion sol Id at 0° 0. , 
Portion freed from solid at0°C. 

0*91840 

0*91998 


69-0 

60*6 
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A commercial sample of ben oil had an iodine value of 
1 12*6, and inave a reading of 59 in the butyro-refractometer. 
It was regarded by the author as a filtered oil.—C. A. M. 

Linseed Oil; Composition of . W. Fahrion. Zeits. 

angew. Chem., 1903, 16, [50], 1193—1201. 

Thk author describes experiments to show that it is not 
possible to obtain satisfactory results in determining the 
solid fatty acids by precipitation with barium acetate from 
an alcoholic solution. The method originally proposed by 
him, ba-^ed on tlie oxidation of the unsaturated fatty acids 
with alkaline potu'^sium permanganate and insolubility of 
the oxidation products in petroleum spirit, is also shown to 
be only approximately correct, since the saturated fatty 
acids yield insoluble oxidation products (about 2 per cent.), 
whilst on the other hand the unsaturated fatty acids yield 
some products soluble in petroleum spirit. These two 
sources of error nearly compensate one another, and the 
fatty acids from linseed oil when thus examined were found 
to contain 8 '2 per cent, of solid acid — a result judged to 
be slightly too high from the results calculated hy other 
methods. The oxidation of oleic acid with alkaline 
potassium permanganate was found to be very incomplete, 
whereas the linolle, linolenic, and isolinolenic acids gave 
nearly quantitative results. The author confirms the cor- 
clusion of llehucr and Mitchell (this Journal, 1899, 77) 
that Ilazura’s linolenic hexabromide must have contained 
linolic tetrahromide. He agrees, howe\er, with Hazura’s 
melting point (1 77“ C.), ami arlributes tiie higher figure 
found hy llehuer and Mitchell to loo rapid heating. The 
general conclusion drawn from all the experiments is that 
the specimen of linseed oil examined had the following 
probable composition: — Unsapouifiable mutter, 0 * 8 ; pal- 
mitic and lujristic acids, 8*0 ; oleic acid, 17*5 ; linolic acid, 
2G*0; linolenic acid, 10 0; isolinolenic acid, 33*5; and 
glycerol radical (CyHa), 4*2 per cent. — C. A. M. 

Fatty Acids; Separation of Different . A. rartheil 

and F. Ferie. XXIII., page 37. 


Litkopkone ILithopone] and Glauber Salt; Process of 

Making . W. 1). Gilman, Baltimore. Eo^. Pat. 

23,189, Oct. 26, 1903. Under Internat. Conv., Oct. 80, 
1902. 

Skk U.S. Pat. 732,7.32 of 1903 ; this Journal, 1903, 918. 

— T. F. B. 

French Patent. 

White Lead ; Manufacture of . J. H. Montgomery. 

Fr. Pat. 333,851, July 16, 1903. 

Molten lead is blown into the lower part of a closed 
chamber by means of an injector, the air supply of which 
comes from a tube lying in the furnace that melts the moral. 
At the lop of the chamber is a perforated pipe, whence fine 
streams of water fall upon the “ atomised ” lead. The 
material is constantly stirred up by a screw conveyor, which 
finally delivers the partially oxidised lead into an agitator 
placed underneath the cJjamber. From this agitator a pump 
raises the material to a revolving drum, where it is further 
submitted to the action of air uudei- pressure. It next 
descends to a second agitator identical with the first, whence 
the same pump lifts it into a fiat mill, where it is ground 
into the water present. From the mill the cream passes to 
ft third apitator, the pump finally raiding it to a second 
revolving drum, where it is treated with carbon dioxide 
under pressure. The plant is so arranged as to be driven 
fioin the one countershaft, and the coniiections are such 
that the whole series of operations can be repi'ated if 
iiecessary. — F. 11. L, 

(//.)-KKSINS, VARNISHES. 

Knolish Patent. 

Linoleum, Lincrusfa, or the like; Manufacture of 

[from Wood Oil]. A. Kronstein, Karlsruhe. Fug, 
Pat. 26,371, Nov. 29, 1902. 

Skk Fr, Pat. 327,340 of 1902 ; this Journal, 1903, 918. 

— T. F. B. 


English Patent. 

Fatty Acids or their Glycerides ; Process for Concerting 
Unsaturated , into Saturated (Compounds. W. Nor- 
mann, Ilerford, Westphalia, Gernianv. Fug. Pat. 1515, 
Jan. 21 , 1903. 

Hydrogen, or a gaseous mixture containing hydrogen, c.g., 
water-gas, is brought into contact with iinsaluruted fatty 
acids or glycerides in the presence of a finely-divided 
metal, such as iron, cobalt, and especially nickel, to act as 
a catalysing agent. It is stated that oleic acid is thus com- 
pletely converted into stearic acid, and that the fatty acids 
of tallow have their melting point ruised by about 12 “ C. 
by the process. The temperature and quantity of nickel 
are immaterial, and only aflect the duration of the process. 

— C. A. M. 

French Patent. 

Fatty Acids ; Process of Saponifying . Raison 

Sociale Gehrueder Haas. Fr. Put. 333,974, July 18, 
1908. 

Claim is made for the use of atmospheric air in a special 
apparatus to replace fhe greater part of the steam hitherto 
used to expel the carbon dioxide formed in the process of 
saponifying fatty acids by means of alkali carbonates. 

— C. A. M. 

XII1.-PIGMENTS, PAINTS: KESINS, 
VARNISHES: INDIA-RUBBER. Etc. 

PIGMENTS, PAINTS. 

English Patents. 

Paint; Manufacture of White . R. Sebolz, Cologne. 

Fug. Pat. 13,298, June 13, 1903. 

Lead oxide (100 parts) and sodium chloride (20—40 parts) 
are triturated Avith water, aud the product is washed if 
desired, treated with sulphuric acid until just acid (about 
15 parts), and dried. — T. F. B. 


French Patents. 

Varnish; Manufacture of . [Use of Naphthalene.] 

A. Crebert. Fr. Pat. 334,107, July 24, 1903. 

Certain proportions of naphtlialene are added to the usual 
ingredients in making oil varnish, the natural Ioav degree of 
solubility of the hydrocarbon being increased by mixing it 
first with the resin or resinous material. The advantages 
claimed on behalf of the naphthalene are that the varnish 
is paler and clearer, does not “ skin,’' is cheap, carries u 
higher proportion of pigment if made into paint, and dries 
to a hard strong film, (See Eng. Pat. 16,933 of 1902; this 
Journal, 1903, 705.) — F. U. L. 

Oils ; heating Drying , for the Manujacture of 

Varnishes. W. JiCppert and M. Rogovin. Fr. Pat. 

334,233, July 29, 1903. 

See Eng. Pat. 17,035 of 1903 ; this Journal, 1903, 1250. 

-T. F. B. 

(C.)—1NI)IA-RUBBER. 

Caoutchouc from the Asclepias syriaca L. J. Marek. 

J. prakt. Chem., 1903, 68, [10], 459—460. 

The latex from the Asclepias syriaca L. yields a dry 
reddue of about 17 per ceut., 1.^ percent, being reil rubber 
aud about 8*3 per ceut. substances soluble in boiling 98 
per cent, alcohol. The latter may be divided into two 
group* — one *lightly toluble in hot 95 per ceut. alcohol, but 
practically insoluble in the cold ; the other fairly soluble 
in both hot and cold 95 per cent, alcohol. The first 
group is mainly a mixture of an acetic ester and a butyric 
ester corresponding to the rational formulae CjolLgCjjH302i 
C2HH45C4H7O2. The second group contains similar esters, 
but with lewer carbon atoms. The author his not yet been 
able to ascertain whether the alcohol components of these 
esters are true alcohols or phenols, but tbcir behaviour with 
nitric acid and Liebermann’.s reagent point to aromatic 
hydroxides and phenols. Further study of this latex may 
throw some light on the formation and constitution of 
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india-rubber, since the hydroxyl derivative of the radical 
n U . of the ester C 3 oH 49 .CaH 30 .. possesses only the ' 
cioineuts of one molecule of water over and above the 
constituents required by the empirical formula for caout- 
chouc. — J* K* 

English Patents. 

Jiuhbpr, (rams, and like Substances ; Apparatus for and 

Art of' Extracting . W. A. liawrence, Brooklyn. 

Bug. Pat. 21,890, ()ct. 12, 1903. 

Sfk l’.^^. Pats. 741,257 and 741,258; this Journal, 1903, 

1 200 — T. F. B. 

Vtilrniiisation of Rubber Goods ; Machines for . E. 

Pnuik.uibt*rK, Hunover, Germany. Bug. Pat. 22,820, 
Oct. 22, 1903. 

TiiK ptrmeable cii'^iiigs fitted to “ cold-curing” viilcauisers, 
and described ID an earlier pdtent (Bug. Pat. 24,57 1 of 1902), 
•ire replaced by lightly liung \alves or ^entilating flans 
opinjiii '2 inwards, which allow fumes to he removed freely 
from the vulcaiiiser hv an exhaust, but stop tlicir egress 
into the workroom should the exhaust break down from 
any eaU''e. — K. P »l. 

XIV.-TANNING: LEATHER. GLUE. SIZE. 

Tanning Materials and Tanning Extracts; Determining the 

]y<-ig/ii-giciiig and Leather-forming Properties of . 

,I G Parker' XXIl I ., page 3 7. 

Kvolish Papkht. 

Gram Leather, and Process for its Production, S. E. Pag<‘, 
liiiiloii. Pioui the Universal Jicatlier Co., Tsew York, 
L'.S A Eng Pat. 22,872, Oct. 22, 1903. 

'•Pj.i.sii ,s[)lits" are coated with a layer of ]uire rubber 
eement, dried, and tlien jiressed. If desired the split may 
be ])ic\ioush dyed, or dye maybe iiiLved with the cement 
Tlit^ siipcM liciariaycr.s ol the split are thus united with the 
hod} Milistaiice, lorniuig a compact surface which admirs of 
the process of graiiuiig, and behaves quite dillerently lioin a 
merely lilled, flesli split surface. For some purposes u 
Icdthcr dust is lightly applied to the cemented surface. 

— li. L. J. 

Fiikncu Patent. 

Tannino h’/ Use of Tawed Skins. L, U. A. Berthon and 
L A Al A. llerihou. Fr. Pat. 334,005, July 18, 190J. 
^KI^s prc\ iously tawed with salt and alum may be placed 
m stiong (aiming liquor i vegetable) without risk of injury ; 
the liU!( r gr.nlually displaces the salt and alum, and produces 
ordiuar} li'Oher, The tawing liquor contains salt 
(10 per eeiit ), alum (1 to 2 per cent.), and sulphuric acid 
0 tu 2 iier cent.) or an organic acid (.5 per cent.) and may 
he made up from old tan liquor instead of fresh water. 
After tawing for from 12 to 4H hours the skins arc dried in 
the aw, worked on the beam, and placed for 8 — 45 days in 
stioiig tan liquor, to which may be added alkali acetates or 
sulphites, or soluble salts of barium, strontium, or calcium 
(.'■)— 1 n per cent.) to decompose the alum which is othenvise 
elimiuuted sonewhat s'owly, — R. L. J. 

XV.-MANURES. Etc. 

Lime and Magnesia in Soils ; Influence of the Helative 

Quantities of , on the Growth of Plants. O. Loew. 

Cliem.-ZeiL, 1903, 27, 

^ liiK author, in reply to Gbssel, who had criticised his state- 
ment that the maximum yield of a crop cannot be obtained 
if the soil contains an iippruciably greater amount of 
magnesia than of lime, sums up the question as follows. 
Magnesium salts and cabined magnesia, when present 
even m moderate amount, act injuiiously on plants. A 
moderate amount of lime is advantageous on many soils, 
but with an excess, the yield again decreases. Calcium 
salts counteract the injurious aetion of an excess of 
magnesia, and, if present in sufficient quantity, allow the 


magnesia to play its part as a plant foodstuff. The con- 
clusion drawn from these facts that, with a certain ratio 
between the amounts of the lime and magnesia, the 
maximum yield is obtained, has been confirmed by 
experiments. In the case of most of the cereals the be.st 
ratio = but in the case of other plants, especially 

of those bearing more leaves, the amount of lime should 
be from two to three times that of the magnesia. — A. S. 

Potassium Salts. Jf) per cent. ; Value of , compared with 

Kainife, W. Schneidewind. Arb. d. Deut. Landw. 
Ges., 1903, [81] ; Biedermann’s Centr. Bl., 1903, [12], 
803. 

The new 40 per cent. “ potassium salts ” contains three and 
a halftimes as much potassium as kainite, and may there- 
fore be employed with advantage in the case of soils which 
are injured, as regards their jdiysical properties, by large 
amounts of soluble salts. At the same time the ch trader 
of the crop has to be considered, since the different 
potassium manures act very differently on different crops. 

— N. 11. J. M. 

Fertiliser rich in Nitrogen and Potash; Tieatment of 
Vinasses of Molasses Distilleries to obtain a — . 

G. Gimel. Bull de TAssoc. des Chim. de Suer, et de 
Dist., 1903, 21, [7*], 510—513. 

Afteu the vina.S'.e has been co.wcentrated to 3U"' — 35° 
B., it i.s distilled with quicklime and the ammonia, tri- 
nieih} lamiue and a little mctbylamine, which volatilise are 
collected in hydrochloric acid. By evaporating the solution 
obtained, the mass is converted into a residue of ammonium 
chloride and methylammonium chloride, which is col- 
lected and afterwards liquefied. Tne residue from the 
distillation with lirne, is treated ivith sulphuric acid until 
! almost neutral, the precipitate filtered or spun off,” and 
I the Ihinid concentrated to dr) ness. Glycerin ivill have 
I been in great part destroyed by the lime. To the mineral 
matter which remains, the ammonwim chloride should be 
1 added. The compo-itiou of the fertiliser is then : nitrogen 
, (in the form of anamonia) 4*3, calcium sulphate 37, 
potassium sulphate 28, sodium sulphate 4, potassium 
chloride 12, water 4, and various 10 per cent. 

-L. J. de. W. 

Tobacco; Manurial Experiments with . Max 

Lehmann. Landw. Versuchs-Stat., 190U 68, 439 — 470. 
Whilst nitrogen is equally necessary to all parts of the 
plant, potassium seems to be chiefly of use to the leaves and 
roots, and phosphoric acid to the stems. Chili saltpetre 
proved to be the best nitrogenous manure, then ammonium 
sulphate and blood-meal. The latter seems to act tavour- 
ably on the burning properties of the tobacco. Excessive 
maiiuriug is to be avoided, as it increases the amount of 
water in the leaves, and proraotew a relatively greater 
deveUqmient of stems and roots Chlorides and sulphates 
are unsuitable, as they decrease the burning properties. 
Potassium carbonate and “ marteliin ” act favourably in 
this respect. Perchlorate does not act poiscmously on 
tobacco when present in moderate quantity, but favours the 
development of the leaves, ami especially the roots. 

— N. H. J. M. 

English Patent. 

Distillery Refuse or Pot Ale ; Treatment of — . C. Day 

and E. W. Gaskell. Eng. Pats. 2519 aud 2520, Feb. 3, 
1903. XVll., page 32. 

Fuknoh Patent. 

Soot ; Process and Appa'-atus for its Recovery — — , /or 
Utilisation as a Manure. H. Lamiche. Fr. Pal. 
334,035^ July 23, 1903. 

The stack or chimney to a works is provided with a pipe 
entering below the damper, and continued externally with 
enlargements forming chambers, circular in horizontal 
section, merging above into a pipe which enters the stack 
at a higher level, so that the draught carrying the soot may 
be directed through the passage thus formed. Each 
chamber is fitted with a baffle-plate curved downwards. 
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from which, and also from ihe sides of the chamber, the 
soot is continually r< moved by a revolving scraper. The 
soot thus detached nunglcs with jjowdered peat, introduced 
by a convejor from a hopper at the side. Water-sprinklers 
are provid(*d to lorm the soot and peat into a mud, which is 
discharged through a vertical pipe. A set of wings is kept 
rotating in the lower of the chambers or enlargements. 
The proportion of soot and peat in the manure obtained is 
regulated by adjusting the rate of feed of the latter. 


XVI.-SUGAE, STAECH, GUM. Etc. 

Crystal Sugar; Valuation of ,/or Working tip into 

Ihfined. K. WasiliefF. Zeits. Ver. deuthch. Zucker- 
ind., 1903, 53, [*^74], 1157— U82. 

In the first period of the refining (the cr} stallisation in the 
filling-house included) the colour ot the syrup from crystals 
of medium quality vith a content in nducing bodies corre- 
sponding to 0*03 — 0*25 per cent, of copper oxide increases 
seven to eight fold. The more strongly the crystals are 
coloured, the more does the colour ot the 8}rup increase 
£t the time of refining. The quantity of reducing sub- 
stances increased fourtold. The products of decomposition 
of sugar must be dcxtro-iofatory, seeing that the purity- 
factor IB increased. In the same period and under the same 
conditions, syrups prepared from crjslals which had become 
moist and deteriorau d, with reducing bodies equivalent to 
0*57 per cent of copper oxide, increase in colour twelve- 
fold. As the purity -1 actor hasdiininvsbed, the decomposition 
products of the sugar and the altered non-sugar must be 
IsBVO-rotatory . lhat the sugar which had become moist 
was itself colourless was no guarantee that the colour of the 
syrup would not increase duiing refining. l\o relation 
could be fixed between the colour of the original 
syrup and that after treatment in the refinery. A 
characteristic peculiarity of stored sugar which had become 
moist is the presence of reducing bodies, and the estima- 
tion of these on some strictly uniform plan is of prime 
importance. Crystals containing much reducing bodies 
must be regarded as abnormal. Since the non-sugar 
formed in crystal sugars that have become damp is 
optically inactive, a deduction should he made from 
the direct polarisation. The non-sugar formed, which 
v.ndcigoes iurther decomposition during icfining, easily 
combines with the lime added to the cleare, and in this 
condition acts as a strong molasses-fornur. The action 
of the nduciig bodies in dump crystals on the colour ot 
the sjrups and on the quality of the refined sugar is 
so great and so vital that it is difficult to fix the deduction 
to he made in this case. — L. J. de W. 

Svgar Losses in (he Jitfnery. K. von Lijipman. Zeits. 
iVcr. deutsch, Zuckrrind., 1903, 53, [^74], 1131 — 1138. 

In the complete working up of raw sugar ii to loa\eH, cubes, 
granulated, &c., and molasses, there are certain as }et 
unavoidable and not inconsideiable losses which do not 
occur in the mere centrifiigalising or washing-up of raw 
sugar. Ihe losses in total weight and as indieatod by 
polarisation (or sugar content) do not coincide, blany of 
these losses are puicly mechanical j the decomposition of 
sugar or chemical loss, attended by an increase in oiganic 
non-sugar, is ascribed by ibe author to changes during 
boiling and re-boiling. Twenty} cars ago the ma^secuite 
boiled amounted to five times the weight ot raw sugar pro- 
duced, now it ranges from 2 to 2^ times that weight. The 
questir n f high or low j ressure steam for boiling is ot 
relatively minor importance, the greater length ot time at 
the lower tcmpeiature outweighs any advantage it might 
otter. A sugar of the lollciAing eomposition : polarisation 
96*5, water 1*8, ash 1*0, organic non-sugar 1*7 per cent., 
would }ie]d 90 per cent, of while sugar and 9 of molasses, 
the latter containing only 4*14 of sugar, 1*8 of water, 1*0 
of ash, and 2*06 of organic non-sugar ; a loss therefore of 
1 per cent, of weight, 1*86 of sugar, and a gain of 0*86 
of organic non-sugar. As in a refinery working without 
char, experience shows the loss to be only 0*25 per cent, 


there is left 1*86 — 0*25 «» 1*11 duo to chemical changes, 
of which (regarding the organic non -sugar produced as 
equal to its own weight merely of sugar) 1*11 —0*86 
= 0*75 per cent, so-called non - demonstrable *' loss. 
The destruction of sugar during boiling is not confined 
to its conversion into stable bodies which remain in the 
syrup, but the non-sugars first lormed are further changed 
into volatile products, which puss over into the water of 
condensation, and consist of furfural, furfuran derivatives, 
acetone, and formic and acetic acids. During the boiling 
of concentrated solutions of sugar the formation of invert 
sugar is not to be expected, but of products of overheating, 
characterised, as llerzfeld has pointed out in refinery 
products, by increasing differences between the results 
given by direct polarisation and the Clerget inversion 
method, and not to be explained by the presence ol 
Iffivo-rotatory invert sugar, but by dextro-rotatory bodies 
of a nature between sugar and caramel, lu the boiling of 
after products it sometimes happens that an increase in the 
destruction of sugar is accompanied by a decrease in the 
reducing power. — L. J, de W. 

Sugar; Chemical Nature of the Bodies Produced by Over- 
heating . F. Stolle. Zeits. Ver. deutsch. Zucker- 

ind„ 1903, 53, L*>74], 1138— 1149, 

Following Wasilieft (this Journal, 1903, 38) the author 
j>ives the results of analyses ot the elairce and inassecuites 
which weie obtained by working exclusively pure white 
Russian sugar, without the smallest addition ot after pro- 
ducts or sweet waters. The raw sugar used polarised 99 • 7.5 
per cent. Jt was melted and heated to 90"" C., and passed 
over char at 09° — 70*^ Bnx. Thus lar the slight increase in 
reducing pow'er lay within experimental errors, and a slight 
purification had taken jilace. The mussecuite of the first 
product, which was neutral, showed an increase in reducing 
power and in organic non-sugar at the expense of the 
polarisation. The destruction of sugai continued at an 
increasing rate in the second, third, and fourth products. 
The difference between direct polarisation and the sugar by 
the Clerget inversion method increased at each boiling, 
although thd after products were boiled at a lower tem- 
perature. The nature of the products of dceomjiosition 
cannot be determined with ceitainty, but it is clear that not 
onl} dextrose and levulose but also dextrins are formed. 
At every boiling there is aUo a caramehsatiou which is 
independent of the acidity or alkalinity of the syrup and 
increases with the temperature. Ibis eurauadisation is of 
influence on the colour, but its influence is usually con- 
siderably overestimated. Very little real caramel is formed, 
but many colouring matteis, erroneously xegarded as 
caramel, are produced by the action of lime on the non- 
I sugars. Pellet is of the same opinion, seeing that most 
(beetroot) molasses contain no reducing bodies, whilst 
' caramel reduces c oppei* solution. Little caramel is contained 
! in refinery molasses. Caramel is not precipitated by lead 
! acetate solution made alkaline with a fixed alkali, but only by 
j ammoniacal lead acetate ; the colouiiug matter of molasses, 

1 however, is almost completely precipitated by ordinary lead 
I acetate, while the caramel lemains and exerts its leducing 
I power. Caramelan m solutions of 0* 1 to 1 per cent, stiength, 

I when boiled lor two minutes with copper solutions, show a 
i reducing capacity which is a constant, and which rises in 
I exact proportion to the concentration. The ratio of reduced 
' copper to caramelan is 1 : 3*38. The reducing power in- 
i creases with the duration of heating. Jt is thus of influence 
^ in the determination of invert sugar. By the hydrolysis of 
caramelan with 3 per cent, sulphuric acid, a liexose, levulinic 
acid and humin bodies are formed. Ihe hexose closely 
i resembles dextrose , but differs in its eisazone, and in the 
i products formed when its calcium salts aie oxidised with 
I bromine. — L. J. de W 

Beetroot Juice ; Determination of the Purity of — , 
P. Herrmann. Bull, de TAssoc. des Chim. de Suer, et de 
Hist., 1903, 21) [5]» 528—582. (Sec this Journal, 1901, 
843.) 

Fboh tests made by the author at the Dormagen sugar 
works duiing seven weeks of work in 1901 — 2, deterniinmg 
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thn e times each shift the purity of an average sample of ; 
the chips by Krause’s method and, at the same intervals, the I 
ritv of thtf diffusion juice, he concludes that the deter- I 
Inmation of the purity of the juice is of the highest interest 1 
for the clue appreciation of proposed processes for the extmc- ; 
tion of the juice as avoU as for experiments on manuring, ! 
cnltivating, and for the selection of seed. The method I 
of pressing is to be absolutely rejected for this purpose. ' 
The method of dige^Ion proposed by Krause gives, 1 
;vheii the conditions are maintained uniform, sufficiently ' 
reo-ular values for the quotient of purity. The quotients 
of^puritf found by Krause’s method correspond relatively j 
to th(‘ quotients of purity of the juice contained m the 1 
beetroot. The method answers therefore to all that can be 1 
rcquiied of a process for the determination of the purity of 
the beetroot. For the uniform execution of the method it ; 
is recommenfled that coarse raspings be used : the tempera- j 
ture of digestion should be 90'’ C., and the digestion should 
be continued for HO minutes.— L. J. de VV. i 

Fcrlihuer Rich in Nitrogen and Potaili ; Treatment of 

Vmasscs of Molasses Distilleries to obtain . G. 

(liniel XV., page 27. 

Pineapples; Quantiti/ of Sugar admissible in Imported 

Preserved . 11. W. Wiley. Composition of Fresh 

(tud Preserved Pineapples. L. S. Munson and 1^. M. 
'rolinan. XV'Ill. A., page lid. 

Kncjli.sh Patkivts. 

Siiifar Jnier ; Treatment of . II. Winter, Charlotten- 

burg. Germany. Kng. Pat. 26,070, Dec. 2, 1902. 

Tick obj'^t of this process is the manufaetun' of first 
quality sugar and waste molasse.s only The vaemim pan, 
of Lui:*' eiipaeif> , i- fitted with an agitating device, consisting 
of two [H'i't(»rated tiihiilai rings situated near the bottom. 
One of tlie lings has small perforations through which air, 
steam, wad'r, or juice can be admitted at will, whilst the 
other lias larger perforations for the adiuis.siou of .syrups or 
molas.si s. Near the pan are situated two clarifiers heated 
bv Nteain, from which hot syrup is drawn for regulating the 
purity of tin; lnas^eculte towards the end of the boiling. 
'Mie niiissecaite is discharged from the pan in such a con* 
dition tliiit its finiil mother syrup has a purity quotient 
below 40. It IS cooled to a temperature of srP — 15° C. in 
crystallising vc'ssels provided with stirrers. From these the 
iniissccnite IS piinipt'd into a special form of malaxeur, in 
wliieh i( i.s diluted with final molasses to a workable eon- 
■»iNt('nc\ Finally the sugar is separated in centrifugals, 
sjiecudly roiihtructed so that the impure molasses may be 
colh'ctid sepiiintely fioir. the purer washings, which latter 
are rctunu d lo flie syrup tanks. — J. F. B. j 

Siiqar ; Apparatus for Whitening — , in Centrifugal 
Mnetnues btj means of Steam. G. Doutsch, Vienna. 
Finr Pat 28,180, Dec. 20, 1902. 

Si’K supplied by the main is separated into wet steam and 
water, which are fed into the casing of the cenfrifuirat for 
diluting the molasses and syrups, and into dry .steam, which, 
beioiv entering the basket or drum, is wire-drawn in order 
to superheat it. The dry steam renders the molasses more 
fluid by warming rather than by diluting it and thus less 
sug^r IS dissolved. The combined steam drier and wire- I 
drawing valve consists of an annular chamber containing a 
helical or screw-thread shaped partition, designed to admit j 
steam at the top and to eject water at the bottom, whde the i 
lower portion of its inner side is provided wiih holes for the j 
admission of steam to the central chamber, these apertures, 

, or otliers at the top end of the central chamber, being 
adapted to b** narrowed by means of adjustable slide-valves. 
The tubular steam-spraying nozzle has a widened end 
portion with a conically turned-out etlge in the shape of a 
valve seat, and a valve having its tubular stem adjustably 
screwed into the nozzle behind the widened end portion. 
Steam parses through apertures in the tubular vulve stem 
into the widened end of the nozzle and thence through the 
narrow slot between the valve and its seat. — L. J. de W. 


Sugar ; Manufacture of , J. Krivanek, Kiew, 

Hussia. Eng. Pat. 18,04-t, Aug. 20, 1903. 

The specification relates to a process for making sugar in 
slabs, strips, or blocks. The masseciiite is filled in vacuo 
into the moulds and the syrup contained in the mass is 
completely driven off with moistenc I and filtered air, before 
the addition of better syrup is begun. The apparatus con- 
sists of several cluimbcrs or compartments arranged in sueh 
a manner that the free inner chamber of the mould is 
hermetically insulated from that of the cleansing apparatus, 
and can be placed in communication in a suitable mauner 
with the device for the moistening and filtration of the air, 
and also when required, with the correspouding cleart- 
coUecting vessel. Means arc also provided by which the 
filling of (he massecuitc or filling mass into the mould is 
effected in vacuo. — T. H. P. 

Soluble Starch ; Process for Making — — . W. P. 

Thompson, Liverpool, from O. Bredt and Co,, Unter- 
barmen, Germany. Eug. Pat. 22,370, Oct. 16, 1903. 

This process consists in treating starch, or starch-containing 
materials of all kinds, in neutral, alkaline, or sulphuric acid 
solution, and preferably at a high temperature, with more 
permanganate than is necessary for oxidising the extractive 
impurities present, the action being continued until all the 
starch is converted into the soluble form. Starch thus 
treated may replace dextrin, gelatin, glue, gum, and the 
like.— T. 11. P. 

United States Patents. 

Glucose; Process of Making . L. Koth, Kantb, 

Germany, Assignor to W. B. Geutzen, Gfihlichen, 
Germany. LJ.S. Pat. 74.'>,67.5, Dec. 1, 1903. 

Claim is made for a process consisting in subjecting the 
cellulosic material under exclusion of air in a closed vessel 
to ozonised oxygen under pressure and afterwards adding 
sulphuric acid and maintaining the presMire in the vessel. 

-T. U. P. 

Sugar ; Process of Making — . o'. 0. Schweitzer, Paris. 

U-b. Pat. 746,177, Dec. 8, 1903. 

See Eng. Pat. 1G,6I4 of 1901 this Journal, 1902, 1033. 

— T. F. B. 

French Patb.vts. 

Cane Sugar ; Production from Beet Sugar of Products 
Resembling--^. H. Winter. Fr. Pat. 333,813, July 
13, 1903. 

The pleasant flavour of unrefined canc sugar has been 
found to he due to residues of the products formed by the 
action of the lime used in manufdciure up ni the invert 
Migar or other hexoses. In order to iuiitato this flavour in 
the case of beet sugars, purified b-^et sugar crystals are 
“ clayed ” with a thin layer of a syrup which contains, in 
addition to saccharose and invert sugar, products formed 
by the action of alkalis upon invert sugar or other hexo.se 
under the influence of heat. In preparing these products 
it ia preferable to employ caustic alkalis, but any substance 
with ail alkaline reaction may be used; the decomposition 
is not carried so far as to produce ' iiramel. — J. F. B. 

Concentrators \_for Saccharine Liquids^ ^c,']. F, Meyer, 
Fr. Pat. 334,241, July 29, 1903. 

See Eng. Pat. 19,962 of 1903; this .Journal, 1903, 1301. 

T. F. B. 

Starch ; Manufacture oj Soluble — . W. Wotherspoon. 
Fr. Pat. 331,154, .July 27, 1903. 

Starch is heated for a sufficient length of time with a 
mono-carboxylated organic acid, eg., acetic, formic, or lactic 
acid, preferably under conditions which do not cause the 
gelatinisatioD of the granules. For instance, dried starch is 
treated with glacial acetic acid to the extent of from 10 to 50 
per cent, of its weight, the mixture is heated with agitatiou 
in a closed steam -jacketed converter until the starch is 
soluble in hot water. If an aqueous acid be employed, an 
inert dehydrating agent ma^ be used, such as alcohol or 
brine, to prevent the gelatim.''atioii of the starch. The acid 
is recovered by distillation or other means.^J. F. B. 
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XVIL-BEEWING. WINES. SPIEITS. Etc. ! 

Yeast; Contribution to the Study of . J. J. van Hest. 

Zeitp. f^es. lirauw., 1903, 26i 

Absorption of Nitrogen Compounds by Yeast Cells . — The 
author’s experiments with top-fermentation yeast show that | 
good pitching yeast does not absorb any nitrogen com- 
pounds immediately after it has been mixed with wort, nor 
does it increase the percentage of nitrogen in the wort. On 
the other hand, inferior yeast, or such as has been im- \ 
properly -washed, will absorb nitrogen compounds as soon : 
as it is brought int»> contact with wort, and bad or enfeebled | 
yeast (the latter containing numerous deatl cells) increases ] 
the nitrogen content of the woit, this result being specially | 
noticeable in yeast that has been killed by artificial means. 

Enzyme Action without lieproduction.—Wp to a certain 
point this action is found to proceed witliont any cell repro- 
duction ; moreover, it is independent of the tempierature. 
Weak yeast pitched and allowed to ferment at low tem- 
peratures, dies, and the contents of the tlead ctdls are 
dissolved by the wort, wherein tliey give rise to a consider- 
able loss of extract, the amount of zymase tlmn coming 
into action being probably much greater than in cases in 
which the cells remain alive. In one casr; an addition of 
1-2 per cent, of }east to the wort reduced the extinct in the 
latter from 10-9 to 6-0 per ceut. Balling, without any cell 
reproduction being noticeable. In other experiments, wort 
of a gravity of 10’ 7 per cent. Balling was pitched with 
0*5 per cent, of wet yeast, at an initial temperature of 
1 1 ® C., and the gravity was tested daily. At the same time 
a portion of the wort was drawn off every day for a week, 
bottled, stored for 10 days at 0-5'" C., and the gravity 
determined after filtration. The results arc given in the 
following table : — 
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amount of zymase ready formed in 1 litre of normal }ea8t 
cells is sufficient to ferment 870 grms. of sugar. 

Accumulation of Zymase in Colonies of Top fermentation 
Yeast. — That yeast grown under conditions favouring repros 
duction, but in presence of very little sugar (e.gr., as rolonie- 
on malt gelatin plates), does ferment the sugar and liberate 
carbon dioxide, can be demonstrated by the colour change 
produced in gelatin stained with blue litmus and superim- 
posed on the culture. Similar colonies transferred to a 
solution containing 2*2 per cent, of saccharose, and stored 
at 17*5 C., were found to have fermented 2 per cent, of the 
sugar in three days; and in another case a 10 per cent, 
solulioii (vf MicchaK'fie was completely fermented in five 
days. These experinunts show that }east cells cultivated 
on wort -gelatin plates develop zymase, which is then 
accumulated in considerable quantities. Even when grown 
on meat-gelatin plates, and under \eiy unfavourable condi- 
tions, the cells begin to ferment wlien introduced into a 
medium containing fciigar. The dednetien from these 
phenomena ’s that ih(3 foriuation of zymase hears no 
relation to the amount consumed, hut occurs to a definite 
extent uuder certain conditions of eiiMronment — C. S. 

Yeast; Treatment of Top-Ferinenfatton . ,1. .1. van 

Ilest. Zeifs. ges. Brainv., lyo.'i, 26 , [17], 787— 73f<, 

Tm oiiUTiCAiLy, the best way to separate the yea.st from the 
harm is by leaving it to settle down, but it was customary 
to aid and accelerate the operation by washing. In aftompt- 
j ing to a.scertain how much water may be safely employed, so 
I as rot to weaken the yeast by extracting its nitrotienous 
I con.‘>titnent‘', the author examined a miniher of samples of 
j the beer that bcparates liom the harm, and foiiiul them 
to contain on the avi'rage 75 gnus, of nitrogm per 
hectolitre. He concludes that so long as the total 
liquid in contact with tlu' cells contains ’’ per cent, or 
I more of dissolved matter, ihere is no danger of lixiviation. 
i The importance of using sterilised water for washing 
! yeast was shown by experiments which jiroved that the 
j voluminous flakes of ) east carry down w ith them practically 
j ml the bacteria pre3ent in the water. Further experiments 
i on the prolonged washing of yeast, under conditions 
! precluding the reproduction of the yeast and ary bacteria 
1 present, show'cd that iictweeu 20 percent, and 30 per ceut. 
i of nitrogenous compounds can be extracted from the 
j yeast in this way. In piacfice the amount of water 
I generall} used is too small to cause any injury by such 
] extraction ; but the point is one lliat should he borne in 
i mind, and particular attention should be bestowed on ihe 
' freedom of the washing watir from liactena, — ( S. 

Pitching Yeast; Detei niination of the Number of Cells' 

per Litre in Top- fei mentation . J. J. van Ilest. 

Woeh. f. Brau., lOO:}, 20 , [ 7 ) 1 ], 014-617. 


This procedure was varied in another instance by hoftling 
two saiiqiles of the fermenting woit on the third day, 
cooling one to O-b"-' C. and <he other to O'N" C., and 
storing them for six da^s. The second bottle was then 
ccoled to ()* 5 ° C., and the examination gave the following 
results: — 


In (jcrman top-fermentation breweries the suiTaee \east is 
skimmed off and eolheted in a tub for subsequent il-o as 
pirehiiig 3 east. l*^ometiraes the frothy 3 east Is washed with 
w'ater and allowed to settle, the siiperiiatant water being 
decanted off’. The concentration of this sedimentary 
pitching }east is liable to fluctuations of about 100 per 


cent., which may have a disastrous effect upon ferineiita- 


FeiMieni ltl^ 
VevM'l 


I OSS (>l Fxlr'iit tious which are pitchrd with a constant volume of the 
without ' yeast. The author finds the most rapid practical method 
t-«rowil). if-Qj. determining the concentration of the yeast to be as 
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The ready-formed zymase thus produced a loss of I 
2*0 and 2*8 per cent, of extract respectively. This is 
considered to indicate the possibility of arresting fermenta- | 


tion at any desired attenuation, and thus produce beer with 
a high percentage of extract and little alcohol. The 


follows : — 100 c.c. of the pitching yeast are placed m a 
conical coiton hag, the weight of which is known. The yeast 
is di-ained until all the water has run off clear, the bag is 
then whirled in a centrifugal machine tor 20 minutes at a 
speed of 180 revolutions per minute and then weighed 
again. The centrifugal yeast ” is thus obtained in a form 
containing 25 per cent, of dry substance, with a maximum 
error of only 5 per cent., and the weight of “ centrifugal 
yeast per litre of pitching yeast is thus found. “ Centri- 
fugal yeast” contains on an average 0*7 billion cells 
per 100 grms. By daily determinations, for several 
months, of the quantity of “ centrifugal yeast ” obtained 
per litre of pitching yeast in practice, the author has 
defined an average concentration which he takes as the 
normal standard. One litre* of standard yeast contains 
600 grms. of excess water and 400 grms. of “ centrifugal 
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yeast,’' containing JOO grms. of dry Bubstance, sp. gr. ! 
1 371, with 47 ’IS per cent, of albuminoids. Volumetri- | 
eally, 1 I'l^® contains 600 c.c. of excess water, 371*4 c.c. of | 
“centrifugal yeast,” and 28*6 c.c. of carbon dioxide, j 
including 71 ’4 c.c. of dry substance. In short, 1 litre | 
coutains 900 grms. of water and 100 grms. of dry yeast, 1 
eciual to 3 billion cells. The quantity of any pitching | 
yea^t required for pitching the wort at constant proportions 

may be calculated from the equation w x hi, 

where G = the volume (in litres) of pitching yeast required, 
400 = the weight of “ centrifugal yeast ” in a litre of 
standard pitching yeast, d — the weight of “ centrifugal 
yeast "found in a litre of the pitching yeast to bo used, 
m ^ the standard proportion of pitching, i.e., the volume i 
(in litres) of standard pitching yeast w'hich it is desired to ! 
add per hectolitre of wort, and hi = the volume of wort in ' 
hectolitres. — J. F. H. ' 

Yeast ; IJchavumr of ,m Mineral Nufritire Sohdions. 

A. Ivossowiez. Zcits. landw. Vers. Wes Ost., 6 ^ 731 — 
7 ;i 7 Cliein. Centi., 1903, 2, 128^. (See also 

this .loiiriml, 1903, 374.) 

Till- rcMills of further experiments confirm Wildier’s view | 
that the activity of jeast in nutritive media is dejyendent ^ 
upon the pre‘-ence of certain organic conipouiuN, besides ' 
sii^ar and mineral constituents ^ nitrogen in the form ! 
aintnonuim compounds). In ordinary nutritive solutions ' 
containing sugar, pure yeast cultures when present in very I 
simill (piantities do not multiply. With somewhat largiT ' 
(piantities (n tuo tlian 100 cells) of yeast, ow’ing evide iitlv ' 
to the organic matter which is simultaneously introduced i 
into the .solution, reproduction occuis, but only to a slight i 
extent, and no perceptible fermentation is induoed. Large 
ijiiantities tone million cells; of yeast both multipl\ and i 
hniui about fi'i mentation. Kxpeiiments made to ascertain ] 
tlu' influiiiee of calcium and iron compounds on the i 
|iopiigation of yeast and on fermentation, .showed tliat 
ealeium in the form of phosphate and ehloride has a 
tavouKilde inlluenee. Iron in the form of sulphate, and to j 
a le.s.s extent, in tlie form of ehloride, has also a favouruhlc ! 
etlcct, but not so considerable as that of caleiuin. — A. S. j 

Enzymv'i, rsprcialli/ Lactase; Sensitireness of , to , 

Alcohol and Acids. T. liokoriiy. Milch-Zeit., 32, i 
611-64 3. Chem. CVntr , 1903, 2, [ 2 - 1 ], 1334. 

Z\ lA.si w IS quickly destroyed by absoluti^ alcohol, and ! 
was rtndeted ](>s.s active by the action of 10 per cent. : 
ali(diol Mio I one week. liivertase of >east was not j 
dcvtn,^ ( ,1 , 1 , 20 0 H 3 S by the action of absidute alcohol; , 
inaltasi' les.s resistant, hut appiuired to differ m its j 

hehavK or ms ordiiig to the kind ot xea'-t by which it was 
seeietM* l-ietase was not affected, with regaid to its 1 
actini) on liMtose, by^ 10 per cent, alcohol. 'I’lie 
fernii'iitin;: pinvcr of pressed yt'ast was destroyed in 
3(i hours l)v 0*5 j'er cent, fiulphunc acid, in five days by 
() I pei‘ cent, acid, hut not completely even in six da 3 's by 
' ' - per cent. acid, lly ()•;» per cent, lactic a<*id the 
Ic! an iiting power was coii.siderabl}' diminished in four dajs. 
l-adaseis not affected by lactic acid even at a concentration 
of I 6 per cent. — A. S. 

i iin/h,~(.'oa(jidase. A. lloidiii. Comptes rend., 1903, 

137, [24], 1080—1082. 

Inis coiigulase exists not only in the grains of cereals 
(Wolf and rembach, this Journal, 1903, 1302), but also in 
cultures of saccharifying moulds. Its action effects the 
precipitation, along with starch, of some of the diastase 
present. The diastatic activity of the solution diminishes 
m oonsei|ucnce, though the diastase continues to manifest 
purt ot its activity even after precipitation. Some of the 
diastase also precipitates on the matters left insoluble at the 
end of the fermentation; after thorough washing and 
tentrilugal dryings, these insoluble Bubstances still produce 
sugar from Lintner’s soluble starch. The coagulation of 
starch by amylo-congulase is quite a different phenomenon 
rom the precipitation (called by Maquenue the reversion) 

^ starch solntiiiiis sometimes observed, which is due to 
traces of allrali.— J. T. D. 


Barlej / ; Judging Mailing , by A na lysis. C. J. 

Lintner. Zeits. geg. lirauw., 1903, 36« [45], 729 

734. 

So far as the moisture content is concerned, the maximum 
limit should be fixed at 15 per cent., and any excesB should 
form the basis of a reduction in the price. The system of 
valuation recommended by Haase, in which the percentage 
of albuminoid or protein is taken as the basis, w ith 10 per 
cent, as the standard, and 11 per cent, as the extreme 
maximum permissible, appears to give the roost satisfactory 
results. liauer has traced a fairly definite relation between 
the percentages of albuminoid and extract present in barleys, 
9 — 10 per cent, of the former corresponding to 78*7 per cent, 
of the latter; 11 per cent, to 77*4 per cent. ; 11 — 1 per 
cent, to 76* 1 per cent. ; and over 12 per cent, to 74*4 per 
cent, of extract. The separation of the barley into three 
grades by means of Steinecker sieves, with meshes of 2*8, 
2*.^>, and 2 ram. aperture respectively, is also of assistance! 
The proportions rf the three grades should be 85 — 90 
per cent., 10 — 1.5 per cent., and 3 per cent, respectively. 

~C. S. 

^[alt; Relat intis between the Protein Content and the Yield 

of Extract of . H, Ha now and D. Neumann. 

Woch. f. Brail., 1903, 20, [50], 601- 602. 

In the following table are collected the average results 
found for the jieicentage of protein and the percentage of 
extract (in Hne meal) m 203 samples of malt, the colour of 
which vaiied only within narrow limits ; — 


Number i Protein. Per Cent, on 
of Samples. | Dry Substance. 


lit 

30 


Extract in Fine Meal 
aceoMling to Ballinfr. 
Per Cent, on Dry 
Substance. 


Below* y 

9—1(1 1 

10 11 I 

11-12 

Aliove 12 (nmMinuni 12*7) | 


78*7 
77*8 
70*9 
76 ’5 
7t'7 


This table shows clearly the general decrease of the 
extract eonlent with increiue of the protein, although many 
ot the samples show*ed eonsiderabJe deviations from the 
average values. 'I he question whether the same relation 
holds good betw'een the protein percentage of bailey and 
the extract of the malt prepared from it is to he answered 
in the alfinnativc, with a few* reservations. A senes of 
comparative determinations showed that in most cases the 
protein percentages of barley ami malt are practically 
iilentical. In certain cases, hoivever, notable differences 
may occur, owing either to abnormal qualities of the barley 
or to special methods of treatment. If in the malting of 
normal barley a strong rootlet development be allowed, the 
respiration and eoimequcnt loss of extract is curtailed, and 
a malt relatively poor in protein will result. If, on the 
other hand, the rootlet development be restricted, the con- 
sumption of protcids will be small and the malt will be rich 
in protein ; the same re‘*ult will follow if the loss of starch 
bo increased by extra respiration and a converse result if 
the respiialiou be curtailed. Good brewing barlev, being 
poor in protein, does not tend to get too hot during malting, 
and the husks being thin, the grain on the couches lies 
solid and conducts away the heat well, con.cequently the 
malt is poor in protein and rich in extract. Coarse-hulled 
barley lies more loosely on the couch, thus admitting air, 
which brings about a greater loss of extract by respiration. 
Bad barley, being both rich in protein and coarse-hulled, 
gets hot on the floor and lies loosely, involving greater 
aeration and loss of extract. — J. F. B. 

Currant Wine “ Disease ” ; Fermentation of Citric Acid 

as the Came of a . W. Seifert. Zeits. landw. 

Vers. Wes. Ost., 6,738—747. Chem. Centr., 1903 , 2. 

[ 23 ], 1286 . ’ 

The disease in question manifested itself, after the com- 
pletion of fermentation, in a diminution of acidity and 
production of turbidity, whilst the wine acquired a harsh 
taste. The scum of such diseased wines contained, besides 
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jeast, nnmerouA rod bacteria. F«*rmentation experiments 
with this scum showed that it caused the conyersion of 
malic acid into lactic acid and the decomposition of citric 
acid ihto carbon dioxide, acetic acid and alcohol, and the 
author concluded that the ** disease ” was caused by the 
bacteria, which decompose the citric acid. He recommends 
that the wine, after fermentation, be rapidly clarified 
and then subjected to a slight “ sulphuring in order to 
prevent the development of the bacteria. Micro-organisms 
capable of fermenting citric acid also occur in grape wines. 

—A. S. 

Silesian Potato ; Difficult Fermentation of the — — . 

Zeits. Spiritusind., 1903, 26 , [50], 530. 

Babucrb states that the Silesian potato is largely cultivated 
in his district and is readily saleable for food purposes. 
It is planted at the beginning of April in order that 
it may have tiifficient time to ripen. This year’s crop 
had an average starch content of 22 8 per cent.; the sweet 
worts at an initial density of 26° Balling were fermented by 
yeast of Race xii. only down to 3° Balling. This was not 
the fault of the yeast, since wort of 24° Balling from “ Ceres ” 
potatoes was attenuated down to 1° — r5° by the same 
yeast. Consequently the Silesian potato is regarded as 
specifically diflScult to ferment. Brademann has employed 
the Silesian potato for many years, and has never found 
that it gave poorer attenuations than other vurieties. Being 
a slow ripener, it must bo planted early in April, and not in 
-June as is sometimes done. The potatoes then are 
harvested fully ripe, provided the development of the tubers 
be not stopped by the premature death of the green portions. 
Potatoes harvested under those conditions, whether Silesian 
or other varieties, always yield very viscous mashes and 
contain a notable proportion of unfermentable matters. 
Viscous mashes are unsuitable both for the production of 
alcohol and for the propagation of culture yeast. Frank 
has had considerable experience with Silesian potatoes from 
various soils and has always found them satisfactory both 
with yeasts of Race ii. and Race xii. He finds that Race ii. 
il more adapted for the fei mentation of concentrated mashes 
than Race xii., and yields more alcohol per volume of mash 
tun. Klix slates that the Silesian potato is preferred on 
account of its large crop and good keeping qualities ; he 
has experienced no diflSeulty in attenuating down to 0*5'^ 
Balling. The potatoes should be steamed slowly at 
three atmospheres pressure and blown off at 2*5 atmo- 
spheres; the mashes are then fluid and pale - coloured, 
but under higher pressures and with rapid steaming, 
brown, viscous mashes are produced which attenuute badly. 

— J. F. B. 

“ Montanin^** a new Disinfectant. P. Lindner and 
P. Mattkes. XVIIl. C., page 34. 

English Patents. 

Deer Wort ; Continuous Process and Apparatus for Puri- 

fying . E. Hoffn-anu. Pfeddersheim- Worms, 

Germany. Eng. Pat. 1073, Jan 16, 1903. 

“The beer mash or wort is charged in consecutive order 
into an endless series of filtering cells, draining off by 
suction the filtered wort, and removing the residue or 
husks from each cell before it is again charged with mash 
or wort of first brewing. The apparatus comprises a 
circular tank divided into a series of cells by radial 
partitions, the tank being revolved beneath a wort supply 
,|»ipe and also beneath another supply pipe preferably 
arranged diametrically opposite the first and formed as a 
sparge pipe. The latter delivers wort of second mash. 
Each cell is provided with a perforated bottom and 
filtering medium and with means for drawing off the 
filtered liquor. There is a fhnnel-Hke discharge chamber 
beneath the cells leading to discharge pipes dipping into a 
-common tank, and float valves in the chamber to permit 
normal discharge but auiomatically to prevent the pipes 
becoming.empty, in order to ensure a suction on the filtering 
■cells. The cells are each fitted with a hinged filtering 
bottom plate to facilitate discharge of the exhausted husks. 

— L. J. de W. 


Alcoholic Beverages etnd the like / New Procets for 
Producing — — . B. Nowak, Lhotka, Austria. Eng. 

Pat. 22,542, Oct. 19, 1903. 

Staiioh or starchy materials, previously alkalised, are 
converted by a separate roasting process into a sort of 
dextrin. This is then saccharified by boiling with dilute 
sulphuric acid ; the liquid is neutralised by lime or chalk, 
filtered, purified, and either fermented direct for the 
manufacture of alcohol or concentrated to a syrup for 
addition to beer wort, wine must, or the like. — J. F. B. 

Distillery Refuse or Pot Ale ; Treatment of . C. Day 

and E. W. Gaskell, Glasgow. Eng. Pat. 2519, Feb. 3, 
1903. 

The refuse or pot ale is concentrated by evaporation and 
the concentrated fluid is calcined in a rotary furnace. 
The product can bo used as a manure.— J. F. B. 

Distillery Refuse and other Materials of a Hygroscopic 

Character; Treatment of . C. Day and E. W. 

Gaskcll, Glasgow. Eng. Pat. 2520, Feb. 3, 1903. 

The dried or partially dried products or hygroscopic 
materials are mixed in a pulveriser with kieselguhr. 

— J. F. B. 

French Patent. 

Alcoholic Liquors ; Process of Purifying Raw , L. S. 

Ilighton. Fr. Pat. 328,082, Sept. 13, 1902. 

See U.S. Pat. 736,098 of 1903 ; this Journal, 1903, 1010. 

— T. F. B. 

Sake Beer; Process for Production of . 

G. Jacquemin. Fr. Pat. 333,833, July 15, 1903. 

Rice is saccharified and fermented by means of a symbiotic 
mixture of pure cultivations of the best seleott'd Japanese 
“koji ” and a champagne yeast of the finest vintage. The 
propagating apparatus consists of three closed vessels of 
diffwent sizes in duplicate. The vesseU are approximately 
similar in design, and are provided with agitators, steam 
and sterilised air supplies, thermometers, aseptic sampling 
cocks, water pipes, and outlet valves. The yeast is pro- 
pagated in the smallest pair of vessels, of about 60 litres 
capacity each, beiug cultivated in saccharified rice wort 
obtained from a previous operation. The ‘* koji ” is pro- 
pagated in the second pair of vessels, of about 200 litres 
capacity. The contents of the yeast and koji vessels, 
when ready, are mixed together in one of the largest pair 
of ves«^els, each holding about 500 litres ; in this the two 
organisms enter into a symbiotic process, and develop 
a ferment suitable for starting the main saccharification 
and ferraentatioD. This is effected by discharging the 
contents of the large vessel into one of a series of wooden 
tuns, provided with an agit.ator and cooling worm. This 
tun is charged with a mash of boiled rice at a concentration 
of about *‘40 kilos, per 100 litres"; the capacity of the tun 
is about 100 hectolitres. The preparation of the ferments 
requires about 30 hours, and the main fermentation, at a 
temperature not exceeding 25° C., is oomflete in about 
six days ; guflBcient tuns are provided to make the process 
continuous. The eak6 is finally filtered, pasteurised, and 
bottled.— J. F. B. 

Brewing Process for Mait, Separated into Grists Flour ^ 
and Hulls. R. Kubessa. Fr. Pat. 388,939, July 9. 
1903. 

See Eng. Pat. 15,985 of 1903 ; this Journal, 1908, 1144, 

-T. F. B. 

Vinegar from Skim Milk; Manufacture of — — 

A. Barbier. Fr. Pat. 334,071, July 28, 1908. 

A SUFFICIENT quantitjr of sugar is dissolved in the skim 
milk to bring the density up to 1*075. The lactic acid is 
then neutralised by chalk, and the liquid is pitched with 
ye»'8t to induce alcoholic fermentation. The fermented 
liquid, which contains about 10 per cent, of alcohol, is then 
infected with Mycoderma aceii, and is acetified in the 
manner as wine vinegar. The vinegar is finally olarifled 
and decolorised by powdered wood charcoal. — J. F* B. 
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XYin.-^FOODS; SHTElIIOll : WilEE 
PUEIPICATiOS.! * DISHJPBCTANTSi 

(^0—FOODS. 

Phosphorus in Certain Food Matet'icUs and Animal 

ProductM; Status of , with Special Reference to the 

Presence of Inorganic Forms, li. B. Hart and W. H. 
Andrews. Amer. Chem. J.i 1903, 30j [d]» 470—485. 

It is g<'neraliy believed that part of tho phosphoros in 
plant Bubstances exists in the form of inorganic compounds, 
such as calcium, magnesium, and potassium phosphates, 
and the uithors tried to work out a method for separating 
and (juantitatively determining this portion of the phos- 
phorus in vegetable and animal feeding stuffs. The 
following method gave the best results, but the latter were 
too high, owing to hydrolysis of the organic compounds 
< oTitaining pho^phor□s. Five grms. of the material were 
shaken vigorously for 15 minutes with 125 c.c. of 0‘2 per 
cent, hydrochloric acid, the mixture was fiKered, and the 
residue washed with water till SOU c.c. of the solution had 
been collected. 2(X) c.c. of this solution were neutralised 
with ammonia, It) grms. of amrnouium nitrate added, 
followed, after heating to 65'' G.. by 2 c.c. of nitric acid of 
•^p. gr. 1*2, ai d 25 c.c. of neutral ammonium molybdate 
solution. 'J'he magnesium pyrophosphate obtained from the 
[.recipitate in the usual mariner was dirsolvod in nitric acid 


vegetable origin (oa^ ^heat, .malt 
linseed menl do po| ooptajin appps^^qpaiMrtiee bPf 
phosphorus in inorgaoio'oomhtpatioii* Amm^ stnffii 

(Inmr ftmal, dried Wood) are also practicany tfisee from 
inorganic phosphorus, except in the case of eommeroial 
meat meal, ivhioh, contains an amount,. varying with the 
proportion 0 $ bon«.. present. During: th»i tgermvi^aliqn of 
grains (oats, maize, wheat), proteoJ^^is of > nttcleoprotoid*, 
with foroiatien of more! soluble nuoleioa and nuclei 
takes place/ but not a transformution of organic pho 9 l>hor^s 
into inorganic. — A. S. * 

Pineapples ; 'Quantity of Sugar admissible in huf^arted 
Preserved *— • H. W. Wiley. Composition cf Fresh 
and Preserved Pineapples. L. S. Munson and L. M. 
Tolman. Bull, de TAssoc. des Chim. de Suer, et de Oist., 
1903, 21, [S], 624— 526. 

Munson and Tolman analysed 38 samples of fresh pine- 
apples, of which 21 were from Florida, 10 from Cuba, 4 
from Porto Hico, 2 from the Bahamas, and 1 from 
Jamaica ; 16 presented pineapples purchased by the 

Consul-General of Singapore, of which 10 vrere in Juice 
pressed from pincapplo.s without sugar, 6 iu juice jffith 
added sugar, and 2 samples from Nassau ; 42 coouneroial 
samples of preserved pineapples from Singapore, thO Straits 
Settlements, and the Bahamas. Some of the results obtained 
are shown in the following table : — 


l>r<, S(tluK, total 

I)r\ holuis. itisoluhio ... 

'I’otnl ash 

Alkalis - KaCOj 

VckIs = llaSi 

Protciil = (N X if}* 2.') . 

ItrWhiciiii? siiirai* 

Cant* suKar 

TdtHl siiuar, ns nnert . . 






Preserved P.npiijiples. 

„ i 

1 

Singapore anil , 




1 Fresh Piiionpplcs. 

1 1 

Without added 
Sugar. 

j With addition of 
Sugar. 

Straits Settlements. | 

Bahamas. 

Mini- 

Maxi- 

! Aver- 

Mini- 

Maxi- 

Aver- 1 

Mint- * 

Maxi- 

mum. 

Aver- 

Mini- 

Maxi - 1 

Aver 1 

Mini- 

Maxi. 

Avei;. 

i mum. 

1 mum. 

age. 

1 

luum. j 

minii. 

1 

age. 

1 

mum. ' 

1 1 

age. 

mum. J 

1 

mum. 

age. 

mum. 1 

1 

mum. 

a«e. 

10*7S 

18*80 

1 

U*17 

1 

10*0a 

17*44 

13*27 1 

1(5*61 ' 

19*11 

18*17 

1 

17*32 

' 20*84 

21*03 

8*64 

1 

20*78 1 

14*18 

1 *02 

1-83 

1*52 s 

0*87 

2*18 

1*37 

1 1*02 

2*06 

1 44 

o*i»i ! 

1*67 

1*14 

0*88 

2*61 

1*89 

0*27 

O-.’i’i 

0* 40 j 

0*24 

U'fiO 

0*39 

' 0*27 

0*51 

0*40 

0 21 

! 0*36 1 

0*27 

0*22 

0*60 

0*38 

0*22 

(I’OO 1 

0*37 

0*21 

O'OO 

0*.33 

[ 0*16 

0*34 

0*28 

0*14 

1 0*32 

0*22 

0*20 

O*S0 ] 

0*30 

0 30 

0*sr, 

O’OO 

I 0*25 

0*71 

0*42 

0*20 

0 42 ! 

0*32 

0’16 

0 41 

0*26 

0*22 

1*18 1 

0*6H 

0*21 

(J-.57 

0*42 

0*25 

0*.->7 

0*46 

()*35 

0*46 

0*41 

0*39 

1 0*67 

0*46 

0*20 

0*46 

0*83 

1 1*70 

0*73 

3*01 i 

j 5*14 

io*}k; 

8*(K) 

7'r>i , 

15*39 

ir»3 

7*05 

16*18 

9*91 

6*66 

12*84 

7-WJ 


10*48 

7*60 

1 I*H5 j 

6*61 

3*40 

2-2S 

8*82 

6'U 

4*34 

16*48 

7*77 

0 53 

9*05 

8*78 

8-20 

1 15*28 

11*90 . 

8*5.> j 

14*89 

11*59 ^ 

16*70 

17*93 

17*41 

14*65 

25*10 

18*0* 

6*33 

22*37 

9*98 


Although there are great differences in the sugar cqii- 
tenf, lliere is about twice as much cane sugar as reducing 
sugar. PitieiipplcH preserved without the addition of sugar 
are gc'uerally preserved in 30 per cent pf their juice. These 
naturally coutnin less iusoluble matter, more reducing 
bodies, and much less cane sugar. Those from the J^traits 
."'ettleraejus and Singapore ui\ist have had sugar added, 
those from the Bahamas ouly partly so. Wiley concludes 
that for levying duty, all those that contain as a maximum 
1 1 per cent, of total sugar in each tin, and 13 per cent. ^ 
average of the cargo, should be considered as preserved in 
I heir iuice without addition of sugar; those tvitli more 
‘'houlcl be regarded as preserved with addition of sugar. 

— L. J. de W. 

Wheat Flour ; Determination of Other FloUr.s in — - 
G. Volpiuo. XXIir., page 37. 


English Patent, 

J’ea, Nourishing and Digestible; Method of Rendering 
- — . luternational Plasnion, Ltd., Ia)ndoo. From 

1 S. M. Bergheim, Paris. Eagi Pat. 26,254, Nav. 28, 
1902. ^ 

Tea leaves are damped and incorporated With from 5 to 30 
percent, of dry powdtred casein. The mjxthrfi is then 
dried. Infusions of the tea so treated contain a certain 
amount of casein, and are to a large extent freed from 
11,948, 1900; this Jonmal, 
1900, 842.)-.W PS • ' 


(J5.)— sanitation j water purification. 

Atr in the House of Commons; Chemical Analysis of 

j the . W. J. Atkinson Butterfield. J. of Hygiene, 

! 3, [4],1903, 486— 497. 

I 'J'hk author made a number of analyses of the air in the 
I Debating Chamber of the House of Commons, for the 
ioformaiion of the Select Committee first appoiiitOd in 
j April 1902. The report of the Committee was preiehtdS to 
I the House on .luly 28th last, and is published by^ H.M.*s 
: Stationery Office (No. 283). The following iTere ; the 


j results obtained : — 


! 

Volumes of OWbou Dioxide 
in 10,006 volumes of Air. 

i 

j 

i 

Max. 

Min. 

Mow. 

Air supplieii to tho chamber 

1 Air at breathing kvel in the body 

3*74 ^ 

3*14 

8’«7 

1 of tho chamber 

Outgoing air from about 6 ms. 

6*23 

3*86 

f ^ 

' below the ceiling of the chamber 

6*60 

4*83 , 

1 

^ Ua 


I —A. a 

Water; Sterilisation of Potable , by metnif ^ 

Chlorine and Bromine Compounds. F. RaFlner. 
f. Hiyg„ 190?, 48, 140,, Bioehera. Cpfrftlbl, 3^. 
[4], 184. i V ‘ ' 1.1-' * ‘ 

SchOdwe hMshoffh that the sterility of 
by the examioitton of a small aliquot portion^ hut tlint ft 
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ii oooeMMj to examiuo tbe ivhole quantity. Subjected to 
tbift ftringent test Schumbur^s bromine' method has not 
pfoved aatisfactory, and unfarburable results have also been 
obtained in Utlnermann’s sodium hypochlorite method. A 
eritioal examination of En^ePi chloride of lime method 
applied to water infected with different pathogenic micro- 
organisms has shown that the prescribed quantity of re- 
agent (150 mgrms. per litre » 80 mgrms. of chlorine in a 
80 per cent, solution) is quite insufficient to effect sterilisa- 
tion in 80 minutes, and that the time must he increased to 
an hour, or the chloride of lime to 0*45 grm. per litre for 
fterilisatioo in 1 0 minutes. On the other hand, increasing 
the amount of chlorine to even 50 mgrms. per litre gives an 
unpleasant alkaline taste to the water. Hence the author 
concludes that this method is only available in cases wJhere 
a longer period of sterilisation (two to three hours) is 
poMibTe.--C. A. M. 

Sterilisdtion by Boiling under 'Reduced Prensure. 

Schut, jun. XXIV., page 39. 

English Patents. 

Town Refuse ; Methods of Destroying , by Burning, 

and the Utilisation of certani valuable Ingredients 
thereof, W. Naylor, Preston. Eng. Pat. 26,201, Nov. 28, 
1902. 

The refuse is mixed with alkali or lime and heated in a 
closed oven by means of the hot gases from the destnictor 
furnace. The liberated ammonia is collected iu the usual 
manner, tbe residue being discharged into the furnace. 
When lime has been added to the refuse, the furnace 
clinker produced may be ground for use as a building 
cement. (See also Eng. Pat. 17,651), 1902 ; ihw Journal, 
1908, 865.)— W. P. S. 

IFafer; Purification of — . M. Otto, Paris. Eng. Pat. 
12,522, Juue 2, 1903. 

The water is subjected to the action of an electric current 
in tanks containing a mass of iron cuttings, the latter ^ 
forming a positive electrode. The ferrous salts produced t 
are then oxidised by suitably aerating the water, and the ' 
^ precipitate of oraanic matter and ferric hydroxide is removed j 
by filtration. — W. P. S. I 

French Patent. I 

Ammonia from Town Effluents; Continuous Process and ! 

Apparatus for Recovering the . K. Schilling and 

C. Kremer. Fr. Pat. 333,819, July 13, 1903. 

See Eng. Pat. 15,752 of 1903; this Journal, 1903, 1145. 

— T. F. B. 

( C.)— DISINFECTANTS. 

** Montaninf a New Disinfectant. P. Lindner and 
P. Mattbes, Zeits. Spiritusind., 1903, 26, [52], 545— 

546. 

** Mohtanin ** is obtained from by-products of the pottery 
industry; it is a nearly colourless, odourless liquid, the 
principal active constituent of which is hydroduosilicic 
acid. “ Montanin is said to be poisonous only iu rela- 
tively large doses, and is practically without action on 
brewery and distillery metals, such as copper and tin. 
A 85 per cent, solution disintegrates beer-scale almost 
immediately ; a 50 per cent, solution has no solvent action 
on tun-lacquer. A 2 per cent, solution of ** montanin ”, 
prevents the growth of micro-organisms, and in many cases 
even a 1 per cent, is sufficient. Exposure of the vegetative 
growths of various cloudy-beer sediments to a 1 per cent, 
solution of “ moutauin ” tor ten minutes at the ordinary 
temperature prevented all growth when the material was 
subsequently transferred to sterile wort. Two coats of a 
20 per cent aolutioo on walls and casks preserved them free 
from mould lor six months under very severe conditions. 

— J. F. B. 

English Patent. 

Resinous Product [IHsiffeciant'] or Class of Product from 

Wood Tar; Manufacture of a . K* A. Lingner, 

Dresden* Eng. Pat. 2877, Jan. 81, 1903. 

See Ft. Pat. 829,971 of 1908 ; this Journal, 1908, 1014. 

— T.F. B. 


XII.-PAPEE. PASTBBOAED. Etc. 

Cardboard for Printing ; Manufacture of Woodfree , 

C. B. Wochenbl f. Papierfabr., 1903, 34, [50], 3706 — 
8709. 

Hioh-olass printing cardboard is generally made at a 
weitfht of 200 — 300 grms. per sq. metre. It is a matter 
of the first importance to avoid beating the pulp too wet ” ; 
long, “ wet ” stuff gives strength, but unevt^n structure and 
surface, whilst short stuff causes hrittleness. The best 
stock is prepared from a mixture of l.»ng and short pulps, 
beaten separutely. The long pulp, which is to impart 
strength and flexibility, should be prepared from cotton 
rags or a soft form of wood cellulose, such as soda or 
j sulphate wood pulp ; ordinary sulphite pulp is to-) harsh, and 
I beats “ wet.” In order to obtain leugih of fibre without 
I wetness,” the beater must not be charged very thickly, 

! and a further addition of soda pulp should be made a 
couple of himrs before discharging. The short pulp is 
: used for filling and closing up the sheet; it assists the 
felting, and imparts a uniform structure and surface. This 
j pulp should bo composed of straw and aspen wood-pulp, 
j together with a little broken paper of strong quality. 
Paper of this thickness cun only be nimle s.lti^factorily on 
a machine with an extra long wire, since the water must 
leave the pulp only slowly if a sheet of good texture he 
desired. On no account should the deficiencies of a short 
wire be counteracted by heating the pulp. By cauMUg the 
water to run off too quickly, iho use of steam always 
affects the structure, since the staff must be very concen- 
trated ill order to get the weight of fibre through the gates 
of the machine, and if the water leaves too freely, the 
distributing action ot the shake cannot come into play. 
With a long wire, only the slightest warming is necessary ? 
the concentrated and moderately “ wet ” pulp flows in a 
thick even stream, regulated preferably by fh ee ga»os,and 
is properly felted by means of a long and steady shake. The 
even distribution of the short fibres on the upper surface 
of the sheet gives a smoothness equal to that i ( parted by 
the wire to the lower surface. The weh si.ould be as 
moist as possible as it passes beneath the dandy rolls, two 
of which should be provided, whilst, a third pair of press- 
rolls is advantageous as regards the subsequent drying. 
The first few- dr)ing cylinders must he only slightly heated, 
since rapid drying roughens the surface. The paper must 
lie for a few days with 6—7 per cent, of moisture before 
calendering. — J. 1^. B. 

Animal Sizing. C. Hofmann. Papier-Zeit., 1903. 28 
[101], 3643. * 

In England and America animal sicing has always held its 
own for the better class of rag papers ; in recent years, 
moreover, there has been a growing tendency to produce 
imitations of such writing papers by tbe animal sizing of 
paper prepared from sulphite wood-pulp and straw. Very 
fair writing papers are made with about 70 p^r cent, of 
sulphite wood pulp and 30 per cent, of straw pulp, only the 
thinnest sorts containing an addition of lo— 2<» per cent, of 
linen rags. Such papers are always half-sized in the engine 
with rosin, being subsequently passed through a dilute 
solution of animal size, and air-dried on the well-known 
form of drying machine ; the shrinksge by this method of 
drying amounts to 1-1*5 per cent. The winding up and 
calendering of these papers requires tbe greatest care, since, 
if the paper be the least bit too dry, wnnkles are produced, 
whilst imperfect drying causes soft sizing. The temperature 
and bygrometric state of tbe air in the moms where the 
1 aper is dried must be capable of constant observation and 
regulation, and the state of the weather has a cciisiderable 
influence. A few of the older mills still prepare their own 
size from bones or hides, but the majority pun-hase the 
commercial glue pieces. A dark-colour, d animal size haa 
a far greater effect upon the colour of the paper than a 
dark-coloured rosin. As a rule, the stock solution of site 
it made up with 6—7 per cent, of glue, whilst I per cent- 
of soap and 1—8 per cent, of alnm are sulisequeiirly added ; 
the usual temperetnre of the size-bath is 85®— 86® C. 
The temperature and concentration of the size must, htm* 
1 ever, be carefully regulated according to tbe thickness mod 
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nature of the paper. An excess of alum affects the colour 
of the paper and makes it brittle, but this tendency can to 
tt certain extent be corrected by the addition of sMp. The 
practice of half-sizing with rosin is being largely extended, 
oven to the finest rag papers, since the advantaj^es of both 
types of size are thus secured, and a distinct improvement in 
the colour of the paper, as compared with full animal 
sizing, is obtained. — J. F. B. 


IX-FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Esterifications by Means of Sulphuric Acid. H. Meyer. 
Moiiatsh. f. Chera., l‘J03, 24 , [10], 840— 843. 

The author describes a method for the esterification of 
orgauic acids, as follows : — The finely powdered organic 
acid is warmed with 5 to 10 times its weight of concentnited 
pure sulphuric acid, and to the cooled solution n slight 
excess over the equivalent quantity of methyl alcohol is 
added, the vigorous action which ensues being assisted by 
stirring. After cooling, the mixture is neutralised by 
pouring on to crystallised sodium carbonate, and, since 
ueutijih^atiou takes place without rise of temperature, a 
solvent such as ether nr chloroform may be mixed with the 
soda in order to dissolve the ester, which is subsequently 
separated and purified. The method gives almost quantita- 
tive yields in many cases, and has been applied to acids of 
the pyridine, fatty, aiii aromatic series. There are certain 
cases in which estentieatiou does not occur, owing to the 
mhihitive action of substituent groups in certain positions 
pn'ventmg the formation of the acylsulphuric acids, which 
ic regarded as the intermediate step in the process; 
;>-hydroxy ben zoic acid and terephthalic acid are instances 
of such exceptions. — J. F. 13. 

Phosphoric Acid and Glycerol} Esterification of . 

P. Carre. Coinptes rend., 1903,137, [24], 1070 — 1073. 

When pho-jphoric acid and glycerol are allowed to react on 
each other, esterification proceeds further accv)rdiug as the 
temperature is higher aud the pressure lower. In the 
vacuum of the mercury-pump and at a temperature of 
US'" C., the two are practically completely csterified when 
mixed in equimnlecular proportions. In the industrial 
preparation of glycerophosphoric acid, some of the di-ester 
IS, no doubt, always formed. No inquiries .seem to have been 
made as to how this behaves when the acid is converted 
into glyccTOfibo-sphates, but no doubt its existence accounts 
for some of the great discrepancies which have occurred in 
the analysis of glycerophosphates, — J. T. D. 

Hydroxylamine ; New Heaction of >. L. J . Simon. 

XXllI,, page 36. 

Arrhenal [Sodium Methyl Arsenate] ; Behaviour of , 

in Marsh's Apparatus. J). Vitali. XXIII., page 36. 

Morphine in Opium and Tincture of Opium ; Vetermisa- 
tionof . £. Dowzard. XaUI., page 38. 

Spike Oil ; Adulterated— E. J. Barry and 
C. T. Bennett. XXIII., page 87. 

Erratoai. 

This Journal, 1903, page 1363, col. I, line 15 from bottom 
(table),/or “ Cornwallis” read “Cornwall.” 

Emolish Patents. 

DimethyU and Diethylamido- Antipyrin ; Manufacture 

' of . W. Majert, BerUn. Eng. Pat. 26,353, 

Nov. 29, 1902. 

AMiNo-ANTYevRiNB hydrochlofidc (1 mol.) is healed with 
chloro- or bromo-aoetic (or propionic) acid (fij moll.) and 
sodium carbonate (3^ mols.) to 12d®-yl8u'’ C., until 
evolution of carbon dioxide ceases ; the dicarboxylio acid 
[<^nHiiNaON;(CH,OOOH)j]thus obtttiued is heated with 
3—4 mols. ot per cent, sulphuric acid, in an autoclave, 
to 1.50®— 160° 0», foT 4— 5 hours; op addition of caustic 


soda, dimethyl- (or diethyl-) amino-antipyrine (1 pbenyl- 
2.3-^metbyl*4-dimetfaylamino-5-pymzoloDe) is obtained. 

— T. F. B. . 

Ortho- and Paratoluene Snlphamide ; Separating . 

B. Birge, BtassfurC, and L. Glvaudan, Geneva. Eng. 
Pat. 848. Jan. 13, 1903. 

The separation of o- from p-toluene snlphamide is effected 
by fractional precipitation of a solution of the alkali salts by 
means of a normal magnesium or ammonium salt, the 
former giving a precipitate of the magnesium salts of the 
snlphamide, aud the latter giving the free sulpbamide, 
ammonia being liberated ; in each case the o-compound i.s 
rather less soluble than the p-compoand ; thus, by adding 
a solution of 35 kilos, of ammonium chloride in 80—90 
litres of water to u solution of 200 kilos, of the mixed 
siilphamidcs in 23.5 kilos, of sodium hydroxide solution of 
23® B., a precipitate (about 1 10 kilos.) of o-toluene sulpba- 
mide is obtained ; the remainder of the o-coraponnd and 
part of the p-compoiiod are precipitated by the addition of 
10 kilos, of ummouiuni chloride to the filtrate, the resulting 
precipitate being again dissolved in alkali and treated as 
above. — T. F. B. 

Toluene Sulphonic Chloride. B. Barge, Stassfurt, 
Germany, and L. Givaudin, Geneva. Eng. Pat. 1877, 
Jan. 26, 1903. 

It has been found that when toluene is treated with a 
mixture of chlorosulphonic acid und sulphnric acid, quite as 
high u yield of the mixed o- and p-toluene sulphonie 
chlorides is obtained as when practically pure chloro- 
sulphonic acid is employed. This euables the solphonio 
chlorides to be prepared by the treatment of toluene with a 
mixture obtained by saturating fuming sulphuric acid, 
containing about 60 per cent, of the anhydride, with dry 
gaseous hydrochloric acid. — J. F. B. 

Chemical Composition of the Series of Phenols [Cetyl 
Guaiacyl ] , By-Products, and Process for making same. 

L. II. Cress, Fremont, Ohio, Eog. Pat. 16,349, 

July 24, 1903. ^ 

See U.8 Pat. 786,061 of 1903; this Journal, 1903, 1013. 
The product is purified either by a “ sweating ” process or 
by means of pressure, at about 2o® C., the cetyl guaiacyl, 
G- 2 aH 4 o 02 * having a lower melting point than the impurities 
in it. The glycerin liquors, which contain alkali palmitate, 
are heated with ierric chloride, the “ palmitate of iron 
peroxide” which separates being suitable for medical 
purposes. The cetyl-guaiacyl is abbreviated as “ cetiacol ” 
or “palmiacol.” — T. F. B. 

U.NiTED States Patent. 

Dialkyl-barbituric Acids; Process of Preparing — . 

M. Eogelmann, Eiberfield, Assignor to Farbenfabr. 
of Elberfeld Co., New York. U.S. Pat. 744,732, 
Nov. 24, 1903. 

5-Dialkyl-4-imino-2.6-dioxypyrimidine, prepared by con- 
densing urea with dialkyl cyano-acetic esters by means of 
alkali alcobolates, is treated with saponifying agents, e,g.. 
hot sulphuric acid, whereby ammonia is split off aud dialkyl 
barbituric acids remain. —T. F. B. 

French Patent. 

Badio-active Metallic Coating ; Process for Depositing a 

, on Articles. R. Sthamer and R. Kasoh. Fn Pat. 

328,096, Oct 6, 1902. 

See Eng. Pat 20,922 of 1902 ; this Journal, 1903, 1136. 

— T. F. B, 

m-PHOTOGEAPHIC MATEEIALS AND 
PBOCESSES. 

United Statrs Patent. 

Itockromatic Photographic Plate and Fdm. L. Saiib^ 
London, l.r.8. Pat 746,594, Dec. 8, 1903. 

IsooHROXATio plEtes OT films are compo^d of of 
colour-sensitive emulsion, bavii^ progretsively Ittci^in^ 





MRMtiveoeis, ttie lowest iRfer eontainmg the 
Mid the uppermost the highest, peroehtage of the | 
seueitliikrg agent, which ia the pota»Biuin salt of tetra-iodo- i 
flttoreaoeifi (eiythrouin).— T, JF, U. 

Frknch Patents. 

Photographic Developers ; Manu^aoture of , hy means 

qf Alhali Salts of GlycocoU or its Derivatives which have 
an Alkyl Hndicle attached to the Nitrogen. Cie. Paris. 
Coul, d’Alnline. Pr. Pat. 328,09;i, Sept. 24, 1902. 

Seu Kng. Pat. 2u,377 of 1902 ; this Journal, 1903, 880. 

— T. F. B. 

Photographic Toning hy Utilising the Action of Stannic 
Salts on Photographic Images in Presence of Gold (or 
Platinum) Chloride, cither alone or in conjunction with 
Gallic Acid. M. Sioicescou. Fr. Pat. 33«S,637, June 6, 
1903. 

A VABiKTY of tones may be obtained on gelatino-chloride 
or other ** printing-out ” papers by menus of stannic and 
gold salts, with or without an organic reducing agent, such 
as gallic acid ; the tones depend on the state of division of 
the gold deposited, and also on the extent of reduction of 
the gold oxide, the deposit also containing tin peroxide. 
A Buituble method consists in using a solution containing 
stannic chloride, 3,200 ffrms. ; citric (or tartaric) acid, 
A8 grins.; soda crystals (or sodium borate), 640 grms. ; 
atnmonium (or sodium or magnesium) chloride, 280 grms.; 
and water, 10 li res: for warm tones, 5 c.c. of this solution 
are added to 2 — 5 c.c. of a 1 per cent, gold chloride solution, 
and 100 C.c. of water, with 20— 30 grms. of sodium chloride; 
the duration of toning may be from 2 to 45 seconds, the 
tone only appearing during fixation (in sodium thiosulphate, 

1 part; sodium chloride, 1 part; water, 5 parts); for tones 
ranging from rose and violet to blue and indigo, the bath 
may consist of the concentrated solution, 5 c.c. ; 1 per cent, 
gold chloride solution, 10— 20 c.c. ; 0*8 per cent, gallic acid 
.solution, 3 c.c. ; water, 100 c.c.; toning requires from 
“6 — 60 minutes, according to the tone desired; fixation has 
a considerable effect on the tone obtained, which is rose 
with short matu-ent, and varies from rose to blue as the 
duration is increased. Immersion of the finished print in 
mercuric chloride solution gives a brilliant red, which, 
however, is unstable in dump air. Platinum may replace 
the gold in this process, but brown shades are always 
obtained, the deposit consisting of platinum and tin 
peroxide. The gallic acid may be made into small tabloids, 
containing gallic acid, 0*1 — O'. 3 grm. ; potassium hydrogen 
oxalate, 0'2.'5 gnu.; borax, 0*2.') grm., worked up with 
gum arahic, &c. — T. F. B. 

IXn.-EXPLOSiyES. matches. Etc. 

Nitrocellulose ; Stmly of . I. C. Haeusserraann. 

Ber., 1903, 36, 3956. 

The author has previously shown that the distillate 
obtained when eol odion cotton is boiled with caustic soda 
aoliition }ields iodolorm when treated with alkali and 
iodine dis.^olved in potassium iodide solution, lie has 
since found that guncotton and nitrated sulphite cellulose 
behave in a similar manner, and that the caustic soda 
folutiou may be replaced by a solution of calcium, barium, 
or strontium hydroxide, or of au alkali carbonate. I’he 
author previoiii-ly considered the volatile decomposition 
product to be acetone, but further examination indicates 
that it IS of an a dehydic nature, although the amount 
obtained up to the present has been too small to allow of 
the isolation of the substance in a pure condition. — A. S. 

Phosphorus ; Investigations on . R. Schenck. 

VII., page 17. 

FnoUbh Patent. 

Fireworks ; Manufdeture of . S. Salas, Barcelona. 

Eng. Pat. 8163, April 8, 1903. 

See Fr. Pat. 329,636 of 1908 ; this Journal, 1903, 1064. 

-T. F. B. 


FeenOh Patbsi^^’;' ' , ' 

Hatches^ bodily Inflammable t MuMufaciure of — 
Chem. Fabr. Griesbeim-Elektton. Fr, Pat 383^13, 
July 13, 1903. 

SoBoxiDE of phosphorus, made, for example, by paiam^ 
air into a slightly warm solution of| yellow phpaphoma in 
carbon tetrachloride, is substituted for phosphorus in match- 
head compositions. — W. G. M. 

XXin.-ANALYTICAL CHEMISTET. 

mOBOANlC— QUANTITATIVE. 

Alkali Bromaies ; Reduction of — by Hydrazine^ and 
hydroxykmine Sulphates. M. Schlotter. 55eit8. auorg. 
Chem., 37, 164—171; Chem. (Jentr., 1903. 2, [22], 
1255. 

Alkali bromates in aqueous solution, when treated with 
hydrazine- or hydroxylamiue sulphate, are reduced to 
bromides, with evolution of nitrogen, and, in the case of 
hydroxylamine sulphate, of oxygen also. The reactions 
may be expressed by the equations — 

2NaBrO:j + ajs’IIj.NHo x= 2N‘aBr + blisO + 6N. 
2NaBr03 + 6NII2OH - 2NaBr + 9H2O + 6N + 30, 
The reactions may bo used for the determination of 
bromates. The aqueous solution of the broroate is treated 
with the necessary quantity of hydrazine- or hydroxylamine 
sulphate, the mixture wanned, and the bromine precipitated 
as silver bromide by silver nitrate in presence of nitric 
acid.— A. S. 

Bone Ash [Cupeh ; Bumping of ]. A. T. Firth. 

J. Chem., Metull., and Mining Soc. of Africa, 1903, 4, 
[4], K6. 

“Bumping^’ of bone-ash cupels appears to be due, not to 
the carbon dioxide produced by oxidation of the carbon 
remaining in the bone ash, but to the carbon dioxide 
evolved from the calcium carbonate present, since cupels 
made from bone ash containiug 7 * 93 per cent, of calcium 
carbonate “ bumped ” badly, whereas cupels made from 
the same sample, after treatment with dilute hydrochloric 
acid, showed no teiideucy to “bump.’* — T. F. B. 

Phosphorus in Certain Food Materials and Animal 
By-Products ; Status of — — , with Special Bfference 
to the Presence of Inorganic Forms. E. B. Hart and 
W. H. Andrews. XVllI. A., page 33. 

OROANIC^QUA LITA TIVE. 

Hydroxylamine ; New Reaction of . L. J. Simon. 

Comptes rend., 19U8, 137, [23], 286 — 987. 

On adding to a dilute snlution of hydroxylamine a few 
drops of a very dilute solution of sodium nitroprusside and 
a faint excess of alkali, and beating the mixture gradually 
to the boiling point, the liquid loses its yellow tint, atid 
finally assumes a fine cherry-red colour, which changes to 
a bright rose on dilution of the solution. The reaction is 
very sensitive, a visible coloraiioii being obtained with a 
j solution of 1 part of hydroxylamiue hydrochloride in 
I 1,000,000 of water. The colour is only transitory, and 
disappears more or less rapidly according to its intensity, 
AU the salts of hydrox} lumine yield this reaction, which 
is, however, not given by oximes, whether iddehydio or 
ketonlc, aliphatic or aromatic.— T. H. P. 

ArrhenaV^ {^Sodium Methyl Arsenate'] in Marshes Appa^- 

talus i Behaviour of . D. Vitafi. Boll Chnn. 

farmac., 1903, 42, 643 ; Chem.-Zeit., 1908, 27, W 
Rep. 814. (See this Journal, 1902, 8741) 

Whilst cacodylic acid, ^cording to Kpoblauoh, product 
a white odorous vapour in the MarshV apparatus, and 
vaponf (provided that no platinic chloride is used) gives 1 ^ 
arsenic nog in the heated tube, arrheOal produdes ^ 
vapouf, bat (unless platinic chloride be present) shl^^ 
black rm in the tube. The nuthon indicates the 
poiiits of disrimilarity between cacodylfo acid and aithcM 
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With »pugiiiiiv.’fj ro»rnt (2 gp^f. of P«f«xi4e^ 

1 c,c. of .iPfttor, c.c. of.hyarochlonc acid of ap. gr. 

1 0 ?), girhenal, w tbo ooW» ^ >1;^^ turbidity, 

which then becomes red, and ftualiy yellowish j on heatings 
the mixture first becomes grey and turbid, and then 
deposits a brown powder. Under the same conditions 
cacodylio acid remains at first unchanged in the cold, but 
becomes milky afier half an hour, and after 12—18 hours 
covers the glass tube >vith a yellowish deposit, at the same 
time evolving a strongly irritating smell. On warming, 
the mixture at once becomes turbid, and gives out while 
irritating vapours and forma a red-hrown sublimate. With 
llettendorfs reagent (a concentrated solution of stannous 
chloride in fuming hydrochloric acid), cac^ylic acid, when 
warmed, evolves white vapours and the objectionable smell 
of cacodyl, but does not become coloured ; arrhcnal, on the 
contrary, gives out no fumes or smell ; on prolonged 
warming it forms a white sublimate, which later assumes u I 
lemon-yellow hue. — W. G. M. 

Spike Oil ; Adulterated . E. J. Parry and C. T. 

Bennett. Chem. and Druggist, 1903, 63, [1247], 1011. 

The authors have recently met with numerous specimens of 
adulterated spike oil, which yielded figures for sp. gr., 
optical rotation, and solubility within the limits given by 
most authorities ; the usual adulterants were turpentine, 
oil of rosemary of the commonest quality, and safrol. The 
optical rotation of spike oil is usually given as up to + 7% 
but the authors find that + 4^ is the usual upper limit, and 
that samples with a rotation of over + .5"* are very fre- 
quently adulterated. With rcfiard to solubility in alcohol, 
oils containing 25 per cent, of certain adulterants will pass 
the ordinary tost. The authors recommend the use, for 
the solubility, test, of six volumes of 6.5 percent, alcohol, 
by which ijneans additions of 5 — 10 pef’ cent, of most 
adulterants can be detected. It is also advisable to deter- 
mine the percentages of esters and of alcohols, and to 
fractionate the oil aud examine the various fractions. 

— A.S. 

ORGANIC^QUANTITATIVE. 

Indigo } Manufacture [aad Determination'] of . 

L. Breaudat. IV., page . 

Fatty AcAds ; Separation of Different . A. Partheil 

aud F. Ferio. Archiv dor Pharm., 1903, 241, [7 — H], 

545—570. 

In the sepai-atiou of palmitic and stearic acids from oleic 
acid bv treatment of the lead salts with benzene (this 
Journal, 189K, 804), insoluble double fults containing oleic 
acid are formed. To obviate this the author has tried 
experiments with monovalent metals, of which lithium has 
proved the most satisfactory. On adding lithium acetate to 
a hot alcoholic solution of the fatty acids, the lithium 
salts of steanc and palmitic acids are precipitated, whilst 
the oleic acid salt remains in solution. Laurie acid also 
remains in^ solution, whilst rayristic acid is partially pre- 
cimtated. Tte following table gives the solubility of the 
different lithium salts iu water and in alcohol of specific 
gravity 0*79,1 Jn each case iho figures represent the 
numbers of litpes required to dissolve the molecular weight 
in grms^ 9 ^ the, respective salts : — 


Salt. 


I Lithium stearate (^-^8 Rrms.) 
Litoium pa|mitate to-JW grms.) 

lm*gl forms.) 
Lithium laurate (20tt*87 
Lithium oieate (iW 87 grms,) . . . 


Water. 


At 

38“ C. 


At 
25'’ C. 


LitrW. 1 Llirea 
2908 B 2«43*e 
2a8ii-d 1 1476**.: 

t 

427 '8 




Aliiohol. 
•p. gr. 0*797. 


At 

38® C. 


Litres, 
708-3 
8 JO ‘ft 
127*4 ' 


119*8 Jo.x4iMiV, 


81*74 


2lrC. 


Litres. , 
274'5 

‘•I'.uEfn, 


Thb Method, bated Aon ^heiwi ^keiittltft, tdw, 

•teotiaily adop^ ^ 

60 , c,c. cf abtQliite aboW, and th« toll## abut«di«i»>* 


with .alcbpUo potassiuip jiydmxide solution a!i^,/di|tithd 
Tjrit^ ^ $^ 0 . of jvater. , It was then treated with an eipess 
of a 10 per cent. soluti<m of lithium apetate in 60 per^ . 
cent, alcohol, and the precipitate oolleoted, washed 
wth 50 per cent, alcohol, dried and weighed. In . this 
way the following resuUs were obtained Lithium stearate; 
0*2495 grm. (theory^ 0*2552 grm.) ; lithium paimitate, 

0*2525 grm. (theory, 0*2558 grm.); lithium myristate, 

0*2347 gnn. (theory, 0*2565 grm.). No trace of pre- 

cipitate was obtained from laanc or oleic acids. Hence 
the author concludes that it is thus possible to separate 
steanc and palmitic acid quantitatively and myristic acid 
nearly quantitatively from lauric and oieic acid. On the 
other hand, oleic acid can be separated from myristic and 
lauric acids by means of Farnsteiuer*s method (/oc. eit), 
for although mixed lead salts are precipitated from benzene 
solutions containing stearic, palmitic, and oleic acids, the 
lead salts of lauric and myristic acids under the same 
conditions arc obtained free from oieate. Experiments are 
cited to prove that this is also the case when a mixture of 
the five acids is present. 

Separation of Oleic Acid from More JJnsaturaied 
Acids. — In Schiller’s method of extraciing the barium 
salts with ether, it is shown that it is essential that 
the other should contain water, since the dry barium 
salts of acids of the linoUc and linolonio series are hardly 
soluble in anhydrous ether. The fatty acids reco'^ered 
from the benzene solution in Earn Steiner’s method of 
separating oleic from lauric and myristic acids should be 
dissolved in alcohol, neutralised witli potassium hydroxide, 
and treated \\ith a 10 per cent, alcoholic solution of barium 
acetate, and the dried barium salts extracted with eUlpr • 
containing water. For calculating the ai.'iouut of stearic 
acid in the lithium precipitates, the author converts them 
into barium salts, aud obtains the molecular equivalent of 
the fatty acids from the amount of barium present. 
Analyses of various fats by the!>e combined methods are 
given in detail. In the cahe of butter the author confirms 
the statement of previous observers that nut much stearic ^ 
acid is present. One sample examined gave the following^ ^ 
results : — Stearic acid, 0*.54 ; palmitic acid, 17*95 ; myristic 
acid, 10*65; luunc acid, 17*08; and uusaturated acids 
(including 5 '40 per cent, of highly unsaturated acids), 
30*08 per cent. — C. A. M. 

Tanning Materials aud Tanning Extracts ; Determining 

the Weight-giving and Leather fornvng Properties of 

, J. G. Parker. Collegium, 1903, [88], 363 — 364. 

Ten grms. of pure dry hide-powder, free from cellulose, are 
drummed iu a churn of about 2 litres capacity with 150 oc. 
of distilled water for about half an hour, A iiquon of tfie 
material under oxaminatiou made up, containing about 
8 per cent, of tannin (determined by the l.A.L(.T.G. method) 
and is diluted so that-wiieu 350 c.c. are diluted by the 
150 C.C. of water iu the churn, the total amount of tannin in 
the chum will be exactly 5 per cent. This liquor (350 o^O.);^ 
added 50 c,c. at a time, aud the churn revolved for 30 
after each addition, and for one hour after the whole baft 
been Introduced. The tanned hide powder is placed on 9 
filter funnel plugged with ctHlon wopl* using tba bhfgtq for 
washing purposes, is pressed, down t^htly, and aUuwed to 
drip lor 24 hours and then weighed. A portion (lO grms.) 
is ^ed to determine tbe^mpisture, and from the dry weiflid 
the amount of combined and uncombiaed tannin in thp 
j , whole is calculated. Another portion (20 gnus.) is placed 
on a plugged filter as before and weshod with one li^ of 
water. When dried, the amouul of obemictUy and 
combined tannin is calculated. The yield of wa»hdd 
abd of Kinwasbed leather thus give respectively 
combined 'taoDm aud thw combined plus uncdml^nmltiiinub. 
Bstiinatloo of the hide substance in the washed 
washud ieaj^a, 09 J#?ia. weight rwsujis to;ihd«nnniid ! 
dooln®^ r.'* 

a > 'riM? vi » ’ '1*4 ■3' ^ 
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in a ttream of water, a mass of gluten is obtained which in 
w^ht is approximately proportional to the amount of 
ir^eat flour present. For instance, SO gnus, of wheat flour 
yielded about 8 grms. of gluten. When mixed with 50 per 
cent, of other flour, 30 grms. of the mixture gave from 4 to 
5 grms. of gluten. The admixture of other flours to wheat 
flour may also be determined by forming 30 grms. of the 
sample into a dough with a little water, kneading the lump 
of dough with the bauds under a stream of water and collect- 
ing the wash-water in u basin. The latter is parsed through 
a piece of liuen to collect any particles of gluten, and the 
solution is then filtered through an asbestos filter. The 
residue on the filter is dried at 100° C., and the nitrogen 
determined in it by Kjildahrs method. The amount of 
nitrogeu found multiplied by six gives the quantity of 
proteid matter. Pure wheat flour does not contain more 
than 0’2 per cent, of insoluble proteids other than gluten, 
whilst barley, maize, rice, and rye meals yield about 6 per 
cent,— W. r. S. 

Morphine in Opium and Tincture of Opium ; Deicrmi nation 
of . E. Dowzard. Pharm. J., 1903, 71, [3400], 909. 

Morphine in Opivm. — 8 grms. of opium are treated in a 
fiask fitted with a rubber stopper, w’ith 100 c.c. of water, and 
the closed flask is heated for about one hour at 80° — 90° (\, 
with frequent shaking. After cooliog, 3 grms. of slaked 
lime are added, the flask again closed and allowed to stand, 
with frequent shaking, for 1 — 2 hours, The mixture is then 
filtered through a plaited filter and 51 *G c.c. of the filtrate 
( SB 4 grms. of opium) are treated in a flask, with 50 c.c. of 
90 per^ cent, alcohol, 30 c.c. of ether, and 2 grm.s. of 
ammonium chloride. The flask is closed with a cork, 
shaken for 30 minutes, allowed to stand for 12 hours, again 
shaken for a few minutes, and the contents poured on to a 
filter. The aqueous liquid runs through, leaving the 
morphine attached to the filter, whilst the ether is left 
perfectly clear and can be completely removed with a 
pipette. Water saturated with morphine is used for rinsing 
the flask and for washing the filter until the filtrate is 
free from chlorine. The filter is finally washed with about 
10 C.C. of distilled water, allowed to drain, and about 15 c.c. 
of ether poured over the edges of the paper. After a few 
minutes the ether is removed with a pipette, the filter 
exposed to the air for half au hour, the paper and contents 
transferred to a beaker and rubbed to a pulp with 20 c.c. of 
N/lO sulphuric acid, and the excess ot acid titrated with 
N/10 caustic soda solution, using methyl orange as indicator. 
Each c.c. of acid consumed is equivalent to O’ 0283 grm. of 
anhydrous morphine; 0*05 grm. is added to the weight of 
morphine found, as directed in the B.P. 

Morphine in Tincture of Opium, — In the B.P. method 
80 c.e. of tincture and 3 grms. of slaked lime are used, and 
the mixture is made up to 85 c.c.. whereas, according to the 
author, it should only be made up to 81 '9 c.c. (1*44 c.c. 
for the lime and about 0*46 c.c. for the extractive matter 
carried down by the lime). The following method is 
recommended : — 100 c.c. of the tincture are evaporated to 
about 30 c.c., cooled, the liquid mixed to a smooth paste 
with 8 grms. of slaked lime and made up to 100 c.c. with 
water, adding, if necessary, one or two drops of ether to 
remove froth. Two c.c. of water arc then added, the whole 
allowed to stand for one hour with frequent agitation, 
filtered, and 60 c.c. of the filtrate ( » 50 cc. of tincture) 
treated as described above. — A. S. 

IXnr.-SCIENTIHC & TECHMICAL NOTES. 

Ethjfl Alcohol t Hydrates of . E, Varenne and 

L. ;Gode£roy, Comptes rend,, 1903, 137 [231. 

993-296, » L j. 

By means of a special form of constant pressure capillary 
viscosimeter, known as the ** chrouo-stiliscope,'’ the authors 
have determined the viscosities of alcohol containing from 
0 to 95 per cent, by rolume of water. The curve connecting 
the time of flow with the percentage of alcohol present is an 
ellipsoid, showing various irregularities corresponding with 
definite hydrates. The latter oontafn* for every molecule j 
of alcohol, 2/8, 2, 8, 6, and, 92 mblecules respectively of | 


water. The method employed by the authors can be 
I generally applied, for example, to the study of velocities of 
dissociation or esterification, molecular weight measure- 
ments, and so on. — T. H. P. 

Fermentative Enzymes, Isolated from the Cells of the 
Higher Animals. J. Stoklasa and F. Cerny. Ber., 1908, 
36 , [16], 4058—4069. 

Tub fermentative enzymes, mention of which has previously 
been made in this Journal, 1903, 374 and 813, may be 
extracted from the animal organs in the following 
manner : —The organs, as soon as they are removed from 
the body, are pounded to a pulp ; about 2 — 3 kilos, of this 
are mixed with a small quantity of sterilised, sharp-edged 
sand, together with ice. The mixture is triturated 
mechanically, in portions of 300 grms. each, until micro- 
scopic examination shows that the cells are completely dis- 
integrated. The juice is then immediately expressed from 
the pulp by means of a pressure of 350 atmospheres. The 
fresh juice, when mixed with glucose or cane sugar at a 
concentration of 10 — 15 per ceni:., sets up a slight glyco- 
lytic action, but alcoholic fermentation is never observed. 
The fermentative enzymes «)f the juice are completely 
destroyed after 12 hours at 35" C. by the proteolytic enzyme 
and the action of , bacteria. The property of setting up 
alcoholic fermentjition is only pos-cssed by the enzymic 
pr<‘pjirations, precipitated from the fresh juice. These 
precipitates are obtained as follows ; — To 800 c.c. of the 
clear juice are added 350 — .*)00 e.e. of alcohol, and then, 
immediately uftenvards, 300 — iOO e.c. of ether. The pre- 
cipitate is allowed to settle in tall glass cylinders, the bulk 
of the liquid is tlien poured and replaced by a volume 
of ether equal to that of the alcohol-ether mixture 
originally employed. The supernatant liquid is again 
rapidly siphoned off, and the precipitate is at once drained 
on the filter-pump, dried in vacuo at a temperature of 
25° — 30° C., and the horn-like product obtained, ground to 
a fine powder. The activity of the preparation entirely 
depends on the rapidity of the manipulation ; the whole 
period of contact with alcohol and ether must not exceed a 
few minutes. The precipitated enzymes appeared to be of 
two kinds ; those preparations obtained irom juice expressed 
at less than 200 atmospheres have a low activity, and only 
set up a slight alcoholic fermentation after about 12 hours, 
whereas those obtained from juices expressed at 250 — 300 
atmospheres are very active. The enzymes extracted from 
the muscles, liver, and lungs of cattle, if prepared under the 
most favourable conditions, will start alcoholic fermenta- 
tions in solutions of hexoses and disacebarides (10—15 per 
cent ) almost immediately. Fermentation generally reaches 
its maximum point after 6 or 8 hours at 37° C., the froth 
rising to a height of some centimetres; the action is 
entirely ended after GO hours. The dried preparations may 
be heated for 4 — 6 hours at 100° C., and still retain a 
certain amount of activity, but they lose almost all their 
fermentative poAver when kept for a fortnight at the 
ordinary temperature. The authors have performed a 
considerable number of experiments to prove that the fer- 
mentative properties of these preparations are truly 
enzymic, and not due to the activity of bacteria or other 
organisms. All quantitative experiments must, however, 
be conducted under perfectly aseptic conditions, with due 
regard to the fact that bacteria develop ver}*^ readily in the 
solutions, with the production of carbon £oxide. If the 
enzymes be added to solutions in which fermentation does 
not readily take place, their activity will be completely 
destroyed by that of bacteria after 36 hours. For these 
reasons it is always advisable to pet form experiments in 
the presence of an antiseptic such as thymol or toluene 
whenever possible. Tables are given showing the qnaiiti- 
tative results of fermentation experiments with glnoos^, 
fructose, rhamnose, saccharose, lactose, and stareh. It if 
noted in the case of glucose that the quantity of glocose 
cooaumod is greater than that corresponding with the 
quantities of alcohol and carbon dioxide produced, in 
spite of the total absence of bacteria ; this fact has been 
accounted for by the observation that lactic acid is one ml 
the prodnets of the activity of the ensymes in solntbns 
glttcose.— J. F. B. 
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Steriliaation by Boiling under Beduced Preasure, 
Schiit, jtin. Zeits, f. Uyg., 1903, 44, [2]. Bioch«m. 
Centralbl., 1903, 2, [2—^]* 

The author's exp^nmeato showed that heatiog a liquid to a 
particuUr temperature had Ihus bactericidal effect ihau 
reducing the pressure so that boiling occurred at that 
temperature. By hoiling a liquid under reduced pressure, 
bacteria were destroyed within the physiological limits of 
temperature, the rate of dcstrnctioo increasing with the 
rise of temperature, at first rapidly aud then more slowly. 
Saturated steam was found to be more effective at all 
temperatures than mere boiling. In practice, saturated 
steam at C. was as effective as that at 100° C. 

— C. A. M. 

Sugar's ; Multirotatinn of . E. Houx. Ann. Chira. 

Phys., 30, [7J, 422—432; Chem. Centr., 1903, 2, [‘22], 
1242. 

Tuk aldoses can exi.st in three tautomeric niodicatiout, 
a, 6, anil 7 . In aijueoiis solution both the a-moditicatioii 
with high and the 7 -inodificatiou with low optical rotation 
an* couverted into the /3-inodification with mediunu rotation. 
The author studied the course of this transformation at 
IH ’C. iu the case of the a- and 7 -gIuco 6 e 8 and lactoses. 
In 3 jior cent, aqueous solution, the tollowing values were 
obtained for [a j„ . a-giucose, +109'1°; y-elucose, +19*8°; 
^-lactose, + 8 l*Ih°; 7 *iactose, +35 *17°. The rates of 
transformation of the a- and 7 -modification 8 into the /3-form 
are approximately the same. With a mixture of 3fi*73 per 
cent. <)1 a-yliieose aud 01*27 per cent, of ^-glucose, a con- 
dition of equilibrium is attained; such a mixture has, in a 
0 per cent, aqueous solution, a constant optical rotation, 
u'hich i,s the same as that of /3-glucose, namelv, + 52*6°. 

—A. S. 

iBrtn Boofag. 

>Vest lNn[\N Bi)ij,ktin. The Journal of the Imperial 
Agricultural Department for the West Indies. Vol. IV., 
No. 3, 1903. Local Agents: Messrs. Bowen and Sons, 
Bridgetown, Harhadoes. Loudon Agents : Messrs. Dulau 
aud Co., .37, Soho Square, London, W. 1903. Price 6d, 
This pamphlet-volume contains 92 pages, is of 8 vo size 
and fully illustrated. The matter is subdivided and 
classified in the following groups : — I. Cotton Cultivation 
in the United States, il. Origin and Distribution of Sea 
Island Cotton. 111 . Varieties thereof. IV. Improvement 
of Sea Ihland Cotton by Seed Selection. V. Its Cultivation. 
VI Cotton Cultivation in the West Indies. VII. The 
A^icultiiral Chemistry of Cotton. Vlll. Fungoid Diseases 
of Cotton IX. Insect Posts of Cotton. 

Tuk Gkant and Validity op Buitish Patents for 
Inventions. By James Kobkrts, M.A., l^L.B. John 
Murray, .50a, Albemarle Street, London. 1903. Price 
23.S'. net. 

Larob 8vo volume, containing preface, table of contents, 
and tables of Cases and of Statutes and Buies. The text 
fills 6o9 pages, and there follows an alnhabeticul index. 
The matter is illustiated both with diagrams and engravings 
representing apparatus and plant, and is preceded by an 
alphabetised List of Abbreviations, a Table of Cases, also 
alphabetised, and a Table of Statutes and Buies. The 
^tter is arranged in three principal parts. I. General 
Principles. 11. Abstracts of Lesding and Illustrative 
^^=68, with Notes. III. Statutes and Buies, in so lar as 
they bear on the Grant of Patents. Under these as prin- 
following are sub-headiogs * — I. (I.) Limits 
of Manufacture in Patent Law. (ii.) Inventions in Relation 
fo the History and Development of the Arts, (lii.) Persons 
to whom Patents may be granted, (iv.) Conditions on 
wnich Patents are granted, (v.) Construction of Speci* 
ncations. (vi.) Pruoedure to obtain a Patent, (vii.) 
Upposition to Grants and Appeals, (viii.) Amendment of 
specifications, &c. II. Ninetv- three esses referred to and 
^Ten dating from 178S to 1903. III. Patents, Designs, 
p i ^ *‘*^*^*' Arrangement of Sections, 

w I. Prebminary. Part ii. Fatenti. Parts, m. nod iv. 
*^>gos and Trade Mar^ v. General. Potents, 
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Designs, and Trade Marks (Amendment) Act, IgSg. 
Patents Act, 1886. Patents, Designs, and Trade Marks 
Act, 1898. The Patents Act, 1901. The Patents Act, .a 
190*2. The Patents Bales, 1908. Law Oflioers’ BhIm. 
Admiralty and War Office Memoranda. The Intemattonal 
Convention for Protection of Industrial Property. Instmic- 
tions to Applicants for Patents. 


Crabe Report. 

L-GENERAL. 

United Kingdom ; Trade of , with United States, 


U.S. Cons. Reps., No. 1823, Z>ec. 11, 1903. 
Imports from the United States into United Kingdom. 


Article. 

1901. 

1901 


Dols. 

Bolt. 

Caoutchouc 

1.276,845 

663310 

CheiJiical inatmfacturos and products. . . . 

1.182,295 

872340 

(Uiiiia and earthenware 

88,1.85 

17365 

Starch, farma, aud dextrin 

PruKS : 

Opium 

1,017,746 

4S834S 

48,760 

28.875 

All other 

1.178,355 

1306375 

Dyestuffs and substances used in tanning 
or dyeing: 

Extracts 

j 329,496 

f 817365 

ludigo 

i 4,570 

(Bass maiiulactures of all kinds 

160,185 

177346 

Olue, si/.o. and geialin 

202,155 

168365 

Outn of all sorts 

33,420 

28.685 

Laid 

18.878,190 

19,178,205 

hard, imitation 

748.830 

1390,475 

Manures (phosphate of lime and rock) . . . 

i>85,420 

I.l2il55 

Metals and ores 

Hrasis and bronze, manufactures of ... . 

175,260 

206390 

Copper : 

Ore 

157,940 

108394 

Hegulus and precipitate 

3,479,490 

2,030.400 

Iron- 

Pig and puddled 

B64 995 

298319 

Bar 

244,355 

14,185 

Steel, unwrought 

1,471,746 

172365 

Lead, pig and sheet 

2,90S425 

2325350 

Silver ore. 

328,206 

516.175 

Zinc- 

Ore 

01,470 

1S7345 

Crude 

310,U85 

679385 

Methyl alcohol 

Oils: 

Pish (train and blubber) 

81,920 

10434C 

2704>75 

285,775 

Animal 

2504)50 

164340 

Seed 

1,862,655 

1350346 

Turpentine 

4,096,686 

4357,400 

Chemical, essential, and perfumed 

81,800 


Uneiiumerated 

221,670 

260359 

Oil-seed cake 

5,746,910 ! 

5306379 

Oleomargarine 

1,086,586 

988,445 

Painters’ colours 

081,740 

065,799 

Pweni: 

Unprinted 

1,848,015 

1,2H4H 

Strnwboard and millboard 

179,600 

210^755 

Wood-pulp hoard 

267,580 

298389 

Paper-making materials ; 

Pulp, wood 



457,556 

185355 

All other 

58310 

28345 

Paraffin 

4,728,145 

4319361 

Perfumery (without spirit) 

29316 

19379 

Petroleum : 

Illuminating 

18,197386 

15.480319 

Lubricating 

4,164.136 

4.281385 

Plumbago 

834375 

224390 

Rosin , 

2382396 

1348J59 

Seeds: 

Cotton 

528385 

€57.795 

Flax or linseed 

746,425 

13W455 

Another 

28345 

88315 

Soap and soap powder 

1,119396 

13943M 

Spirits: 

Bum 

87,080 

198395 

Sweetened or mixed 

410.965 

418.775 

All other 

71340 

98311 

Smrar: 

fiolauea 

1,548305 

)398M 

Glucose ' 

8389385 

imhISW' 

TMlow and stearin • • 

2.865370 


Tar..., 

47385 


Yamish without sidrlt 

Wax 

ipt*m 

60115 

IMJII , 


TiFjfm n I M ■ I 1 1 1 1 1 J I 1 r 1 
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JOtTBNAL OF THE SOCIETY OFJOflUMIOJLL lEDUSTEY. 


CM; 


JSneiwfs Jhm the United Kingdom to ihe United Statee. 
o; f . British and Irtsk Produce, 


((vi ilu 


Article. 




Beerund ale 

Bricks 

l^utchouc, manufactures of 

Cement 

Chemicals and chemical preparations : 

Bleaching materials 

Soda compounds 

All other 

ClavV, unmanufactured 

Coal, coke, and patent fuel 

Coal producis (not dyes) 

Earthen and ehina ware 

* * lass mamifactures 

Glue, size, and aelutin 

Grease, tailovr, and animal fat 

Manui'e 

Medicines, drugs, and preparations . . . 
Metals: 

Iron, wrought and iinwrought 

Brass and manufactures 

Copper, wrought and unwrought 

Tin, unwrought 

Oil: 

Seed 

Other sorts 

Oil and lloor cloth 

I*aidter8’ colours and materials 

Boper of all sorts 

Salt.. 

Heeds of all sorts 

Soap 

Sugar, rehncid and candy 


1901. 

Bols. 

1, Of 2,116 
130,086 
354,336 
87,046 

1,219,585 
.618 5110 
2,392.780 
941,1130 
.600,055 
507.8^0 
2,501,820 
068 725 
311,010 
19 ,896 
589.000 
235,035 

9,742,075 

121.40.5 

524,140 

03.055 

210.710 
412.905 
591,940 

557.710 
351,020 
600,795 
171.815 
237,580 I 

30,076 


Article. 


Canatpheue 

Chemical manuftudiires and prodncls ■ 

Saltpetre 

Unehhhierated 

China and eartheiiwurc 

Briifga: 

Bark, Peruvian 

Opium 

Unenuuiersted 

Eyeing and tanning stollB ; 

Cutra and gambler 

Indigo 

Sumac 

Unenumerated 

Galls,; 

Glue^taiee, and gelatin 

Glufl stock 

Guihs: 

Kauri 

liM dye, seed-Iae, shellac, and stick- lac. 

All other 

Outta percha 

Match^ 

Metals: 

C3|jjer. unwrought. part wrought, ond 

Bw* iron 

iron pro 

Iron and steel, unwrought 

Ores, upenumerated 

Tin— 

In^tdoc/ks, ingots, liars, nnd slabs 

TJheuumo^ated, unwrought 

Mica and talc 

Oils: 

Coopanut 

OBve. 



Ghemicalf esscfitial; or perfumed 

Pop^nraaking materials : 

Linen ABd ^ptlidn fags 

PerfUi«®rr..i.^....:.... 

Plumbago 

Seeds; -r/> * 

Plak br'linseeil'. 

PorexpressinK'bll .....4 

SoaiPona soap powdem 

SpiiptpMnot,sweetf^Qhd .. . 

Sr “ ■ 


vmmiieCi., 


^d stea^im ,> . 


I Dols. 

i 1.931,620 
I 13«,.H85 
I 223.980 
169,05.5 

991>,040 
f 647,125 

2,416,565 

1,000,886 

2.979.090 
042,105 

2.491.090 
739,})95 
312,455 

208.250 
733,450 
240,84.'. 

18.801.010 

11.5,615 

304.670 

77.}«)5 

29.5,270 

003.065 

957,860 

507,905 

424.840 

433,710 

212.250 
250,730 

4.190 


Foreign and Colonial Merchandise. 


Dols. 

3,i>59.205 

732,970 

1.119,980 

10.3,145 
503 ,580 
1,0.52,443 

134,490 

1,172.045 

41,860 

60,090 

144.91.5 

138,670 

113,(135 

430,440 I 
3;i7.10O ' 
470,575 
10.3,530 
244.190 


6,982/i95 

134,140 

88,485 

52,150 

5,850 

9,201.755 

192,190 

1.52,105 

884,000 

289,4('5 

271,670 

68,470 

266,906 

81,500 

128,100 

18.896 

162,215 

27^r,770 

414.176 

58,730 

37,800 

8,240" 

26,906 

62,946 

4L7«tr 


1JK)2. 


Dels. 

4.193,000 

1,875 

618,725 

1.112.(W0 

128,765 

416.095 

673,730 

8-4.440 

367,680 

38,770 

119,040 

49.200 

178,070 

76,63.5 

715,990 
817,085 
446,985 
110,195 
12?, 610 


51,080,370. 

07,^75 

179,060 

30,045 

15.890 

10;807.320 
240,575 
146,720 ' 

108,855 

526,760. 

1,168,195 

95,620 

843,845 

40,625 

■ 'imm 

16,265 

89,465 

85,480 

416.475 

47*060 


‘ 1A06 

. 5f000 

’ '800,210 


1 ‘ • PiEA (Bkazic); Tsads fob I9i02i ‘ 

j * ^Foreign Office Annual iSeries^ JVB, £fw„ 1$63, ,, 

British writinp: paper is very little known here, exoppt ; 

I name. A fair demand for the (durable kinds suitable fo,i^" 

! notarial documents would, spring up if the zp^tter were 
I proj^rly pushed. Many varieties of excellent paper bearing 
' British watermarks exist, but they come from the United 
States, Germany, France and Italy. It is high time that 
j the, genuine article should reap some of the benefit of its 
! good reputation. The Portland cement that comes here i^ 
another article that is British only in name. It comes 
from various countries, but the hulk originates from the 
banks of the Elbe. British barrels used to be too large, 
inconvenient to handle, and liable to break in transit and 
expose the contents to damage by water. British exporters 
, were recommended to reduce the size, but the advice was 
not acted upon, (lerman cement is put up in barrels of 
more suitable size, containing 120 kilos. There is a good 
demand for patent medicines and compressed drugs, &c., . 
in the interior, among the people who are engaged in 
forest industries. 

Scientific ArrAUvriN: T^S. CnsTOiws Dei ision. 

Nov. 1903. 

' The Board of General Appraisers held the following to 
he free of duty when imporieci for educational institutions ; — 

; Evaporating dishes, combustion boats, Sartorius balances 
and weights, Koyal Berlin crucibles, charcoal blocks, fine 
chemicals. — li. W. M. ^ 

II.— FUEL, GAS, AND l!gUT. 

SuAi.E Oil roii Gas Works : Argentine Refubuc 
(/D sTOMB Decision. 

Boldin Oficial, Oct. 26, 1 903 ; Bd. of Trade J,, 

Z>cc. 17, 1908. 

I 

A Presidential Decree assimilates for Customs purposes, 

, shale oil, imported by gas companies for the purpose of 
i improving the illiiminatiDg power of 5vater gas or coal gas,. 

to carbon bisulphide, which is free of duty under Mo. 3,147 
; of the tariff. 

I Anthracite Coal Bricks : U.S. Customs Decision. 
Nov. 24, 1903. , 

The Board of General Appraisers held that bricks of 
anthracite coal, cemented together with a small amount of 
coal tar, were dutiable at 20 per cent, ad valorem, as ■ 
** manufactured articles unenumerated,’’ under section 6 of 
the Tariff Act, and not free of duty tinder the Act of ' 

I Congress of January 15, 1903, removing the duty on all 
coal lor one year. — K. W. M. 

IIl.^TAR PRODUCTS, PETROLEUM, Etc, 

P<^uAFFiN; TTkS. Customs Decision. ' ’ * 

Nov, 10, 1908. 

I decision was rendered which is of importance in itfr 
effect on importations of petroleum into tha United States. 
Paragraph 626 of the present Tariff Act contains a pnovisb 
as follows:^ I » - 

** That if there be imported into Uie United States crude ^ 
petroleum^ or the products of crude petroleum ' produced Ih- 
any country which imposes '54/ duty on petrolenm or 
products exported from the United l^tates, - there shall in^ 
such cases be levied; paid, and . collected a duty* upon 
crude ) petroleum or its ^oductfl so imported equal to<< lic^ < 
duty imposed by. such country.’* ^ ^ u 

. In the oases under' cunsideratioo, the iparaAn was too* ^ 
duced from Kussian petroleum in Oermanyi whieh eonntr^)' 
imposes a duty on.petroleameind its iprodn^iL. iThe^Emti^ 
'heid, following a^ psevioua deqigiou, that ihe appUoaiiim m 
iihe Goraum fule was erroneouii^ «pd snstained ihn'dAun ^ 
ihe importers iimt the Bumian mto 
tpoeedrUn^ {tnrther.^tod that 
jMtie4biidieu;rBl|idriatmM. 

and/Belgiuto, wlileh}4tB|(Mea An dni^jdntl^ 
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the Americaa ptoduet, whenever Russiaa petrdleDm #«s 
used to produce the pamffin. The Board farther held that, 
in cases where the origin of the crude petroleum waa un^ 
known, the Collector of Customs was Justified io levying 
the highest rate imposed \>y any couutry on petroleum and 
its products, such rate, however, being subject to change 
on the importer produoinff evidence oi the origin of tfie 
c rude oil used. — B. W. M. ' 

(Jakbolineum: U.S. Customs Decision. 

Noi\ 12, 1903. 

The Board held that carbolineum was dutiable at 20 per 
cent, ad valorem as a “ preparation of coal tar, not a colour 
or dye,” under paragraph 15 of the Tariff Act, overruling 
iho claim of the importer at New Orleans that it was free 
of duty under paragraph 524, which provides for various 
products of coal tar, such as dead or creosote oil, naphthalene 
&C.—JI. W.M. 

VII[,~-GLASS, POTTERY, AND ENAMELS. 

Levd J'oisoning in the Potteries. 

Pharm Dec. 20, 1903, 

Having considered the award of Lord James and the 
special rules proposed to be issued under it (see this 
.lournal, 1903, 1374), the Joint Committee of Allied Pottery 
’Vraiiufaeturers lias resolved to issue a circular stating that it 
IS felt that everything po'^sible lias been done to convince 
Lord James that no such rules as proposed were either 
necessary or reasonable, and expressing regret that he had 
seen fit to issue an award which will be very difficult to carry 
out, and might probably be objected to on legal grounds. 
The Committee, however, recommends that manufacturers 
should, iinlc-s there are special circumstaucos in individual 
case.s, whicli render such rules absolutely impossible, take 
no excei)tion to them, but continue to work loyally for the 
reduction of cii'scs of pliimbism. At the same time, the 
committee feeN it necessary to again place on record the 
opinion that the compensation sehertie will, for some time 
at all events, have the effect of increasing the number of 
reported cases. 

X.^METALLURG Y. 

Magnetic Iron Sand in Java. 

U.S. Cons. Rej^s., No. 1825, Dec. 14, 1903. 

In the neighbourhood of the town of Tjilatjap, on the 
coast of ih(‘ island of Java, extensive deposits of magnetic i 
non sand have been found. The deposits begin opposite ' 
the i.slaud ot ICembaugan, and extend about 29 miles ! 

to the east, idorjg th(^ coast line. The sand lies on the 
suriace, and is naid to contain in eorae places as much as 

per cent, ot iron. Sainple.s taken in different parts give I 
a very good result when smelted.' Some time ago an , 
^mgbsh company, with a Hollander at its head, acquired the I 

deposits, which have been known i 

since 1854. I 


BaSPOElv' ^ 

EuBotaio Aocdmulatobs ; MAi^rcnrAOTpRii ov — f-. 

Statutory Bulet and Orders, No. 1004* NwJ 2fi 1908. 

The draft regulations for the manafketure of electric 
accumulators (this Journal, 190S, 1029— 1080) announced 
as to come into force on Oct. 1, 1903, have h^n footed 
I by the Secretary of State, and came into force bii J'an. 1, 

I 1904. 

XII.-^FATS, FATTY OILS, £to; ‘ ^ 

, Olive Oil Production in Austria* , i ., m 

i Bd. of Trade J.. Dec. 17, 1903. 

Olive 0)1 production in Dalmatia and Istria sboyva during 
the last few years a sensible diminution. During the last 
three years an annual average of 5,.S62 tons was produced, 

( as against an annual average of 10,194 tons produced during 
; the nine preceding years. The oil is produced in tne pro- 
I portion of four-fifths by Dalmatia and one-fifth by Istria. 
j 'J he consumption of olive oil in A ustria-Hunghry during the 
I 10 years 1892 — 1901 shows an average of 13,056 tons. 
The limited consumption of olive oil for domestic purj^oses 
in the monarchy is accounted for (1) by the very extended 
use, e.specially in Hungary, of animal fat (lard, grease, &c.), 
butter, margarine, goose fat, ike. ; (2) by the large con- 
sumption of cotton-seed oil ; (3) by the addition of sesam^ 

I oil with olive oil, which increases every day. The greatest 
I consumption of olive oil is in Austria, as Hungary ooly 
I consumes annually about 2,500 tons. 

j Yellow Hard Grease . U.S, Gusto .ms Decision. 

I Dec. 1003. 

j A hard grease, obtained by washing the residue of the 
i distillation of wool grease, and which i.s in substance wool 
I grease, was held to be dutiable at ^ cent per lb. as ** wool 
I grease,” under paragraph 279 of the Tariff Act. The Board 
I had previously held similar merchandise to be free of duty 
j as ♦* sod oil,” under paragraph 668, which opinion wa® 
affirmed by the United States Circuit Court, On farther 
appeal the United States Circuit Court of Appeal^ h^d as 
above stated, reversing both the lower Court and the Bo^. 
The above decision of the Board follows the decision pf the 
i higher Court.— R. W. M. 

Chinese Wood Oil [Tung Oil] : 

U.S. Customs Decision, w , i 
Nov. 14, 1903. 

Following a decision of the United States Court reversing 
a decision of the Board, the Board of General’ Appraisers 
held that Chinese wood oil obtaiued from the kernels of 
various species of Aleurites is free of duty as “ nut oil ” 
under paragraph 626 of the present Tariff Act, A deowion 
of the Board had also held that Jatropba nuts, from which 
an oil is obtained, are in fact nuts, hence the oil is. a 'f nut 
oil.”— R. W. M. 


Platinum Wire: U.S. Ou4tom?( Decision. 

Dec. 12, 1903. 

lu? f! held that the provisions of paragraph 642 of 
tariff, providing for the free entry of 
»Mmanufactured, and vases, retorts and other 
for P>i J and parts thereof composed of platinum, 
iffirm include platinum wire, and 

iXTn of duty at 45 per cent, ad valorem, 

Jnaer paragraph 193.— K. W. M. , 

Tin Scrap : U.S 4 Cnsti^m Decision. j 

Nov. 21, 1»rt8. V > I 

Cf ttippjate^ unfit fon manufac- 
dectroivt: articles, and used onl^ for deiiiming by 

‘ dutiable at 10 pw ceitt. <ui iwiorfim as 


'li’L'fcirt'.jfcvv ..\I; UjW;*vKJi| 


XIII. A.-^PIOMENTS, PAINT^ ^ 

HE^AriTE Ore PiGUENt : U.S. TAEAsurT DKPASi^airi'i 
Dec. 1903. ’ 

In a recent suit in tbeUironit Court it %as^ d^idei that 
certain soft l^ematite was dutiable at 40 cunts p^tod'ajl 
an iron ore under paragraph 121 of the Tariff Adt. Thtt'f 
Treasury Department, however, bolds that it is a prude 
pigitaent,*' and’ has directed that future importations be 
classified at 30 per cent, ad valorem under paragraph 59* 
with tho view of bringing the matter again before the 
courts for decision.— R. Wi ‘Mi 

f SidjrtV. ■■ * '' ^ 

■ \;,i *•,1 

•boat a Olrd iatt tbut that td liwt 
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(Pi$iacio lenti8cus)t imported from Tunif, is scarce, owing 
to its being exported direct to France to tanners who have 
been emplojing it instead of sumach, the price of which 
had risen excessively. 


X V.^MANURXS, Etc. 

Phosphatk Rock in Tunis ; Djscovehiks of . 

Eng. and Mining J.f Dec. 17, 1903. 

A Belgian company, which has been exploring (he district 
of Uarfa-Tarf, about .*>0 km. west of (rafsa, reports the 
discovery of an important deposit of phosphate rock. Six 
f>eatns in all were found, of which three, having a total 
thicknesa of nearly 5 m., were of suflBciently high grade to 
warrant their exploitation. Anal) sea give an average of 
G3 per cent, calcium phosphate, with from 14 to 20 per cent, 
calcium carbonate and I *.5 per cent, of alumina. The 
deposits occur near the bo.ve of the Tertiary formation. 


XV£.-^SUGAR, STARCH, Etc. 

BeeT'Sucar Pboduction and Consumption. 

U.S. Cons. Rep.s., No. 1825, Dec. I I, 1903. 

Under date of October 27, 1903, United States Consul 
Walter Sclmmann, of Main/, Germany, tran.smils the 
following estimated beet-sugar production of Europe, as 
compiled by the International Association for Sugar 
Statiatics 



Plants 

Production. 

Country. 

111 




operation 

1903-4. 

1902-3. 


No. 

Met. tons. 

Met. tons. 

Germany 

3S4 

l.H03.lao 

1.750,670 

AuMtria 

215 

1,116,600 

1,050,9(10 

Frat'oe 

29rt 

767,000 

823,600 

Belgium 

100 

215,300 

200,000 

Holland 

*2U 

129,300 

102,300 

Russia 

276 

1,103,000 

1,169,600 

SwtHien 

IH 

110.: 95 1 

73,400 

Denmark 

7 

51,809 j 

87.087 

Total 

1,322 

i 5,288,855 

! 1 

1 5,207,637 

1 


World^s Sugar Production and Consumption. 

A pamphlet recently published by Sir Neville Lubbock 
gives the following statistics of the world’s production and 
consumption of sugar, beet and cane : — 

Production. 


Country. 


Europe (beet), except Russia 

Russia (beet) 

British colonies 

Fn®::;:;::;:;::::;;;;::::::;;::::::::; 
United States, Cuba, Porto Rico, Manila, 

and Bawaii 

Peru, iraentino Republic, Dominican 
Republic, Mexico, and Brazil 


French colonies 
Total... 


1901-2 

1 1902-3. 

Tons. 

1 Tons. 

5,722,000 1 

4..390,000 

1,099,000 * 

J,216.0(K) 

545,500 

513,000 

96.000 

90,000 

.3,000,000 

3,000,000 

1,804,600 

1,920,000 

738,600 I 

582,500 

767,000 

842,600 

110,000 

i 104,000 

13.882.500 

12,657,000 


Consumption. 

Of the foregoing India and Russia will consume their own 
product j the United States will consume its own product 
and that of Cuba^ Porto Rico, Manila, and Hawaii ; Europe 
will consume 2,65(1,000 tons and 2,750,000 tons of its own 
beet>sugar production for the years given. This leaves 
available for the United Kingdom and other countries the 
following amounts. 


.Product of— 


Europe (beet) . . 
Britlw colonies, 


Peru, Argentine Repulilic, Dominican 

Republic, Mexico, and Brazil 

.Tava 

Ficiich coluiiics 

Total 


1901-2. 

1 1909-8. 

Tons. 

Tons. 

3,066.000 

1.640,060 

6(5,500 

513,000 

1 96.0i)0 

90,000 

‘ 738,600 

t 682,500 

7H7.000 

842,500 

110,000 

104,000 

5.828,000 

8,772,000 


Bket-Suoar Factory in Turkestan. 

U.S. Cons. Reps., No. 1826, Dec. 15, 1903. 

Near Taschkent, the capital of the district of Turkestan, 
a beet-sugar factory is expected to be iu working order in 
September, 1904. Its annual output is estimated at about 
5,000 metric tons, about one-fifth of the total consumption 
of sugar in Russian Central Asia. I he beetroot is said to 
contain in Turkestan about 2 per cent, more sugar than in 
Pluropean Russia, so that it is very likely the sujiar industry 
in those parts will develop favourably and quickly. 

CoiNTERV AILING DlTIES ON SUGAR FROM BRITISH 

Possessions. 

Bd. of Trade J., Dec. 17, 1903. 

A Note from the Belgian Government announced the 
decision arrived at by the Permanent Sugar Commission at 
Brussels with regard to the countervailing duties to be 
applied to sugars imported into the territories of the Stales 
parties to the International Sugar Convention from the 
undermentioned British Colonies. In accordance with the 
declaration made by H.M. Go\ernraent on the ratification 
of the Convention, there will be no penalisation of sugars 
imported into the United Kingdom from ary British Posses- 
sions ; and it is not obligatory upon the other States parties 
to the Convention to apply these countervaiJiog duties until 
an appreciable amount of sugar is actually imported into 
their respective territories from the Colonies concerned. 
The rates ot duty iu question are us loliows : — 

l*or 100 kilos. 


Canada -. Frs. Cts. 

On rolliied sugar 3 63 

South African Ciustom.s Union 

On raw sugar 2 05 

On i-ellncd sugar 3 89 

Commonwealth of Austialiii 

On raw sugar 0 94 

On refined sugar 5 62 


XVJl.—BREWING, WINES, SPIRITS, Etc. 

Denatured Alcohol in Italy. 

Chem. and Druggist, Dec. 19, 1903. 

The manufacturers of sulphuric ether in Italy are allowed 
to use denatured alcohol, subject to conditions to be imposed 
by the Minister of Finance. Varnish manufacturers will 
enjoy similar rights. 

XIX.-~-PAPER, PASTEBOARD, Etc. 

Celluloid Articles; Duty on ; 

U.S. Customs Decision. 

Dec. 2, 1908. 

The Board of General Appraisers held that, in assessing 
duty on articles composed in part and in chief value of 
celluloid, the whole weight of the articles, and not that of 
the celluloid alone, should be taken. — R. W. M. 

XX.--FINM CHEMICALS, Etc, 

Essence of Rosewood in French Guiana. 

Foreign Office Annual Series, No, 8t06, Dec. 1908* 

Ksseooe of rosewood is produced from the rosewdod 
{Licaria Chtianensit), The wood itself was fonnwiff 
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shipped to France, but two factories have recently been 
established to extract the essence, which is now shipped 
to France in carboys. The wood is sold in the local market 
at 80 fr. (3/. 4^.) per ton. The average product of 1 ton 
of wood is lb. of essence, the price in France being 
about IOj^. per pound. 

Saloi ano PiiKNACKTiN: U.S. Cdstoms Decisiox. 

Dec. 1903. 

Saloi, plunacetin and other medicinal preparations were 
assessed for duty at 55 cents per pound, under paragraph 67 
of the Tarill Act, as “ medicinal preparations in the pre- 
paration of which alcohol had Ixion used.” The importers 
cudeavoiired to show that alcohol was not necessary for 
their manufacture. The Board held this evidence to be 
[nsuflicieiit and affirmed the assessment of duty. — 11. W. M. 

Uhlokal IlYOKni- AND Salol: U.S. Customs Decision. 

The United States Circuit Court of Appeals has rendered 
i decision regarding the dutiable character of salol and 
chloral hydrate which has an important bearing on the 
imports into the United States of medicinal preparations 
in the manufacture of which alcohol is used. The Court 
held that if alcohol i^ used in any way, and even if it is 
broken up or removed, the finished product is subject to a 
liity of 55 cents per pound under paragraph 67. In order 
:o be dutiable at ^5 per cent, ad rnlorem under paragraph 
)8, evidence must be submitted showing that alcohol was 
ised at no stage of the process. This decision reverses 
ninierous deeisions of lower courts, — U. W. M. 


[C.S.] 8619 (1908). Nordtmeyer. Dipftcmiiiatiiig gases in 
a finely divided state in liquids for effeotiog 
intimate contact with the liquid or with matters 
suspended therein. Dec. 28. 

„ 5316 (1903). Winter. Centrifugal separating 

apparatus* Dec. 23. 

M 9002 (1908). Maggi. Treatment of animal, T^e- 
table, or ofaemioal substances to increase t]£ir 
solubility in liquids. Dec. 31. 

,, 23,843 (1903), Bcnnerfelt, Centrifugal liquid sepa- 

rators. Dec. 23. 

„ 25,547 (1903). Soheuffgenand Fabr. Explosionstioh. 

Qef. Device for p^e^entiDg explosions in vessels 
containing inflammable liquids. Dec. 31. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 27,355. Hage. Manufacture of smokeless fuel.* 
Dec. 14. 

„ 27,496. Mond. Gas producers. Dec. 15. 

„ 27,613. Ritz. Furnaces.* Dec. 16. 

„ 27,766. Craig. Gas calorimetric apparatus. Dec. 18. 

„ 27.814. Alzugaray. Manufacture of carbons for 

arc lamps. Dec. 18. 

„ 27,823. Wilson. Gas producers. Dec. 18. 

„ 28,031. Mond. Gas producers.* Doc.21. 

„ 28,105. Kirkham. Fu^nace^. Dec. 22. 

„ 28,262. Schlatter and Deutsch. Method and appa- 

ratus for ascertaining the quantity of carbonic 
acid in furnace gases Dec. 23. 

„ 28,279. Samuelson and Hawdon. Blast fumaoes. 

Dec. 23. 


patent ?LiSt. 

N.B.— In these hats, [A.] means ** Application for Patent,” and 
0.8.], “ Complete 8pecificatiou Accepted.” 

Where a Complete Specification accompanies an Application, an 
sterisk is affixed. The dates given are (i) in the case of AppHca- 
lons for Patents, the dates of application, and (li) in the case of 
Jomplete Specifications Accepted, those of the Official Journals 
n which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
nspectiou at the Patent Office immediately, and to opposition 
rithin two months of the said dates. 


I, 

lA. 


— PLUM, \PJ»ABATIS, AND MACHINEKV. 


] 27,546 Kitschel, Hagedorn, and Cowburn. Methoi 
and apparatus for evaporating, concentratinp 
drying, &c. Dec. 16. 

27,621. Gordon (Lioardie). Evaporators.* Dec. 16 

2 1 ,863. Marriott, Cupola furnaces. Dec. 19. 

37,935. Steenkiste. Drying apparatus. Dec. 19. 

28,017. Harvey. See under XVI. 

28j465. (3reen. Separation of volatile compound 
by distillation, and apparatus therefor. Dec. 28 

28,518. Moll. Process for evaporating weak brine 
aud apparatus therefor.* Dec. 28. 

28,5 <2. Lake (Trump). Process for evaporatini 
liquors.* Dec. 29. 

28.593. Lake (Trump). Vacuum pans.* Dec, 2fl 

28.594. Lake (Trump). ProceM for treatiui 
njutenal.* Dec. 29. 

28.595. Lake (Trump), Apparatus for treatiui 
material.* Dec. 29, 

28,7 1 1 Harvey. See under X VX. 

28,712. Harvey and Williams. See under XVI. 

“d The United Alkali Co. 
mo/* Appa»tU8 for septratiug liquid from solic 
Dec^J’l drying the solid matter 


„ 28,342. Bell and Masters. Furnaces of gas pro- 

ducers. Dec. 24. 

s, 28,408. Williams and Middleton. Artificial fuel. 
Dec. 28. 

,, 1.8,498. Bowing. .Manufacture of combustible gas. 

Dec. 28. 

„ 28,761. Boult (Koneman). Manufacture of water- 

gas.* Dec. 31. 

[C.S.] 23,262 (1902). Blondel. Manufacture of electrodes 
for arc lamps. Dec. 31. 

„ 4260 (1903). Kecking, Method of manufacturing 

fuel briquettes. Dec. 23. 

„ 5910 (1903), Dempster and Sons, Ltd., and Brq^id- 

head. Gas purifiers. Dec. 31. 

,, 7487 (1908). Collin. Coke ovens. Dec. 81. 

M 23,166 (1903). Kildemann. Production by means 
of liquid hydrocarbons bf a gaseous mixture 
which is as dry as possible. Dec. 23. 


III.— DESTRUCTIVE DISTILLATION. TAR 
PRODUCTS, PETROLEUM, AND 
AIINERAL WAXES. 

[A.] 27,889. Raetz. See andfer XII. 

„ 28,062. Perkin. 5cewnderIV. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 27,372. Johnson (Badische Anilin u. Sodafabrik). 
Manufacture of oxyazo colouring matters. 
Dec. 14. 

„ 27,630. Imray (Meister, Lucius, nnd BrQiiliM). 

Manufacture of substantive tetraio dyestoflk.* 
Dec. 16. 

28,038. Imray (Soc. Ohem. Ind. Basle). Mann- 
faeture of tetrazo dyestuffs with the |dd of 
2 . 6 . 1 . 7 amidonaphtholdisulphonic acid.* Deo.fl. 

„ 96,062. Perkin. Process for preparing anthraqni- 

none. Deo. 91. 

„ 98,506. I^^oeky and Wedekind A Go. Mmm- 

factnre ofoxyanthraqninosedecifariTes. D#o. 98. 
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f A.] M»&63. Newton (Bayer and Co.). Manufacture of | 

I n^w azo colouriug matters and of colour lakes | 
therefrom. Dec. 29. j 

[^C.S.] 3654 (1903). Hansford (Cassella and Co.). Manu- ; 
facture of polyazo bodies and dyestuffs. I 
Dec. 23, 

« 24,936 (1903). Imiay (Soc. Chem. Ind. Basle). ' 

Manufacture of nitroalphylacidyiamidoiiaphtliol- 
diNulphonic acids, iiitroiilpbjlauiidoacidylaaiido- 
naphtholdisulphonic acid«, aiiiidoalphylacidyl- 
amidouaphttioldisiilphonic acids, and amidoalphyl- 
amidoacidyiamidunaphtboldisulpbouic acids, and 
of azo dyestuffs therefrom. Dec. 23. 

V.--ri{KI\\KlNG, BLKA('IlIN(i. DYKINti, 

I*RINTING, AND FINISIIINCJ TKXTILKS, YARNS, 
AND FIBlfKS. 

[A.] 27,483. Keefer. Alethod of printing yams or 
thread-*.* Dec. 15. 

„ 27,539. Calico Printers’ Association, l.td., and 

Gnmett. Calico printing. Dee. 16. 

„ 27,870. Ditlmar. Hank-dyeiug machines. [Fr. 

Appl., Dec. 20. 1902.]** Dec. 19. 

„ 28,508. Boult (Horton). Scr umh r XII. 

[C.S.J 0094 (1903). Johnson (Badische Anilin und Soda 
Fahr.). IVintiug cotton or other vegetable fibre 
with iudigo in toinbinaiion with other colouring ' 
matter. Dec. 31. 

M 24,887 (1903). Hofmann. Process and apparatus 
for impressing ilesigns ou warp jams. Dee. 23. 

VII.— ACIDS, ALKALIS, AND S VLTS. 

[A.] 27,363. Shields. Burning pyrites and apiiaratus 
therefor. Dec, 14. 

„ 27,876. Woltereck. Proces.s for the manufacture 

of ammonia. Dec. 1 9. 

I, 27,948. Allen. Treating substances rich in barium 
or strontium for the preparation of valuable 
products therefrom. Dec. 21 

„ 28,253. Woakes. Separating silica from earths 

and minerals. Dec. 23. 

„ 28,400. Hunt. See tinder XL 

^ • 28,585. Tixier, Cambier, iiud Adnet. Manufacture 
of a barium manganate. Dec. 29. 

„ 28,667. Mehucj-. Manufacture oi uiiiogeu com- 

pounds from atmospheiic and other eleimntary 
nitrogen. Dec. 30. 

„ 28,682. Soc. Exploitu. IVoccdcs G. Chuide. 

Process i'or the separation ot oxygen and nitrogen 
from liquid air. [Fr. Appl., Jan. 3, 1903.] ■“ 
Dec. 80. 

„ 28,772. Akester. Methoil of obtaining metallic 

copper from solutions of salts of copper, and 
means therefor. Dec. 31. 

„ 28,818. Kuudsen. Treatment of liquid air. Dec. 31. 

[C.S.3 967 (1903). Jieisert, Production of lime water, I'tc., 
and purification of water. Dec. 23. 

VIIL— POTTERY, GLASS, AM) EXAMEI.. , 

[A] 28,790. Fourcault. Mauufactiiie of glass sheets or j 
platcet and apparatus therefor. Dec. 31. , 

[C.S.] 16,883 (1903). Reed. Method of and apparatus i 
for enamelling. Dec. 31. j 

IX.— BDJLDING, MATERIALS, ( LAYS, MORTARS, j 
- AN'l) CKMKNTS. j 

tA-] 27,626. Henehbaoh; Manufacture of porous brick. s 
or blockSif^ ' 'D«c< 16^ [ 


[A.] 27,834. Lee. Kilns for burning bricks, tiles, 

lime and cement ; also for burning saidtary ware 
and for salt glazing. Dec. 19. 

27,928. Fambam. Waterproofing bricks, , stone, . 
and like porous materials.* Dec. 19. 

„ 27,946. Payton. Means of coating pipes or other 

articles to prevent corrosion and the like, and 
apparatus therefor. Dec. 21. 

„ 28,248. Zimmer. Compositions for the jiieservation 

of Avood and other materials. Dec. 23. 

„ 28,602. Nlackenzie (Fas). Apparatus for use in 

producing basic material for use as converter and 
furnace imiugs, &c. Dec. 29. 

„ 28.731. Middleton. Mode orprocc-s*! of manufac- 

turing refractory material. Dec. 31. 

[C.S.] 28,256(1902). Passow. Treatment of blast furnace 
and other slags. Dec. 31. 

„ 1309 (1903). Kendall. Separation of granitic 

Bubstanoe from associated rocky mattei organgue. 
Dec. 31. 

„ 24,041 (1903). Bach. jManufacture of firebricks, 

crucibles, retorts, and other refractory articles. 
Dec. 23. 

„ 25..321 (1903). McAlpine. Ompositiou (T building 

blocks, slabs, and the like. Dee. 31 

X.— MKT \LIA1R(A . 

[A.] 27,576. Jacobsen. Metallic alloys oi compouud.s.* 
Dec. 15. 

„ 27,718 Lloyd. Treatmeut'of mmcraJs and metallic 

substuuces ill general.* Dec. 17. 

„ 28,464. Edwards. Furnaces for calcining oi 

roasting and desulphurising orev. Dec. 28. 

28,491. Cammell and Co., Ltd., Fletcher and 
Hamilton. Manufacture of «teel. Dec. 28. 

28,503. Bloxam (Soc. Anon, d’hltudes Elcctro- 
Chim.). See under XL 

„ 28,537. Hatton. Manufacture ol j> uddled ircii 

Dec. 29. 

„ 28,616. Martin. Recovery of metals from their 

ores. Dec. 30. 

„ 28,666. Sulmuu and Kirkpatriclv -Picard. Recover} 

of precious metals. Dec. 30. 

„ 28,736. Gannon and Phillips. Process for toughen- 

ing and hardening steel. Dcf.. 31. 

„ 28,737. Gannon and Phillip.s. Process tor treating 

cast iron, rendering the same capable of being 
brazed or soldered Dec. 31. 

„ 28,777. Ogle and Carson. Deposition of the solid 

constituents of fumes obtained in metallurgical 
processes. Dec. 31, 

[C.S.] 20,465 (1902). Miller. Treatment of refractory 
ores. Dec. 31. 

„ 26,295 (1902). Cattermole. Separation of metallic 

constituents of ores from gangue. Dec. 81. 

„ 26,296 (1902). Cattermole. Classification of the 

metallic constituents of ores. Dec. 31. 

„ 28,178 (1902). Koller Treatment of iron and 

steel. Dec. 31. 

„ 28,938 (1902). Simpson. Meth*>d ol purifying and 

separating metals. Dec. 23. 

„ 1562. (1903). Alzugaray. Manufacture and re 

fining of iron, steel, and their alloys. Dec. 31. 

„ 5016 (1903). Kunze and Danziger. MaiHifactare 

of zinc. Dec. 81. 

„ 7027 (190?). Bloxam (Spc. Electrome^l. Frp* 

, 5 ?aise). Broductioiy jof i|rpn apd ^ leeL, ^Deo. 3^ 
8MH(1903). Yoqng,4 

iron or steel, and apparatus therefor. ' (Dec. 3L 
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rc S 1 23,764 (1903). GrOndal. Furnace for burning ore 
" ' briquettes. Dec. 31. j 

,23,848 (1903). Alzugamy. Treatment of complex 
ores. Dec. 23. ... 

2.), 932 (1903). Engels. Process of treating iron 
’ iiud steel with carbides, Deo. 31. 

\i, .-KhKCTKO-CHEMISTKV AND Kl.Ef:TRO- 

MKTAl.hriiGV. 


I A 1 >8 o:.7. Wheatley (Atwood Electric Co ). Com- ; 
^ ' position for use m the cells of electrical batteries.* 


Dec. 21. . f 

400 Hunt. Process for the production ot j 
hydroxides and oxides of metals by electrolysis.- 


Dec. 21. 

)8r>{)3. Bloxam (Soc. Anon. d’Etudes Rlectro- 
' chim.). Fllectrolytic extraction of zinc from its 
ores, and appurMtus therefor. Dee. 2H. 

■>8 r,90. Cowper-Coles, and Cowper-Coles and Co., 
Ltd * Coaling metals with copper. Dec. 29. 
28,006. {'owper-Coles, and Cowper-Coles and Co., 
ijtd. Process for coating one metal with another 


metal. Dec. 29. 

28,780. Kimer. Electric furnaces oi ovens. [U.S. 

Appl.. May 22, 1903.]* Dec. 31. 

‘>8 782 Eimer. Electric sectional furnace. [U.S. 

Appl., May 28.1903.]* Dec. 31. 

28,8(ir). Schneider. Electric furnaces.* Dec. 31. 


!(',S.] 1076 (1903). Meygret. Electrodes for aecumu- 
latoiN ]3ec. 31. 


[A.] 28,296. Shaw'. Treatment or fireparation of fiugar 
Dec. 24. * 

.. 28,297. Shaw. Treatment or preparation of sugar. 

Dec. 24. 

„ 28,298. Shaw. Apparatus for use in the treatment 

or preparation of Migar. Dec. 24. 

., 28,617. Harvey. Evaporators for concentrating 

cane juice, beet juice, and other juices and 
liquids. Dec. 30. 

„ 28,711. Harvey. Evaporators for coocentratiog 

sugar cane, beet, and like juices or liquids. 
Dec. 31. 

„ 28,712. Harvey and Williams. Evaporators for 

concentrating the juice from sugar cane or from 
any chemical liquors which require evaporation. 
Dec. 3J. 

XVII.— HKEWlNfi, WINES, SPIRITS, Etc. 

[A] 28,184, Claiissen. Manufacture of English beer 
or mult liquors and the production of pure yeast 
cultures for use theiein. Dec. 22. 

., 28,41.3. Brnce. Manufacture of not still whiskey. 

Dec. 28. 

[C S ] 28,834 (1902). Valentine. Roasting malt, barley, 
8c(i., tor use in colouring and flavouring stout and 
ales. Dec. 31. 


XVIII.—POODS; SANITATK3N; WATER 
PURJFK’ATION, & DISINFECTANTS. 

(/!,)— Foods. 


12,08:! (19i'3), Ashcroft. Agitating the contents 
of edectro lytic cells and effecting systematic 
transference of portions of the contents of onc' 
cell lo unother. Dec. 23. 

XH.-FATT\ OILS, FATS, WAXES, \XDSO\P. 

[A i 27,09 Cionholm. Erlihlc fats and process of 
niiiKiug the same.* Dec. 15. 

27,889. Raetz. Process for solidifying such liquid 
comfiouuds of phenol or cre.sol and soap which 
are soluble in water and form emulsions, intensi- 
fying at the same time their effect* Dec. 19. 

28,508. Boult (Horton). Manufacture of dyeing 
soup. Dec. 28. 

|■( '.S.j 27 899 (10021. Zelinsky. Nec awder XX, 


[A.] 27,3.56. Teed. Treatment of milk. Dec. 14. 

„ 27,449. Croubolra. See under Xll. 

„ 27606. Heritte. Method of preserving organic 

substances. Dec. 16. 

[C.S.] 24,692 (1903). Po.sterDak. Process for obtaining 
the assimilable phospho-orgauic matter contained 
in vegetable foodstuffs. Dec. 31. 

(Z>.)— Sanitation ; Water Purification. 

[A.] 28,137. Honnotte. Manufacture of a compound for 
preventing scale in steam boilers. Dec. 22. 

[C.S.] 967 (1903). Beisert. See under YU. 

„ 4221 (P903). Hudson Economiser Co., Ltd., and 

Holehouse. Treatment of the exhaust steam of 
engines, and the feed-water therefor. Dec. 31. 


Xlll -PK.MLM^, PAINTS; RESINS, VARNISHES; [ 
INDIA-RUBBER, Err. j 

(^/4 .)— Pigments, PAiiVT.s. j 

[A ] ‘iS,2«9. De la Rue and Rawlinson. Printing Inks. 
Dec. 2.3. 

,, 28,800. Arnihruster and Morton. Pigments, and | 

] rocesses of ranking the same.* Dec. 31. I 

I C.s ! 15.742 (1903). Montgomery. Manufacture of . 

uliilc lead. Dec. 31. ! 

(C.)~India-Ruhbbr. 

[A.] 28,3.53. Rourn. I’rocesses of vulcanising rubber.* 
Dec. 24. 

XlV.—TANNlNfl ; LEATHER, GLUE, SIZE, Etc. 

[P S.] 22,483 (1903). Mellinger. Process and compound 
for removing hair from hides. D(3C. 28. 


XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 27,587. Pfeifer. Process and apparatus for manu* 
facturing paper stock and pulp. Dec. 16. 

„ 27,738. Strange, (larle and Longsdon. Treatment 

and utili.xation of reddual matters containing 
alkaline aud organic substances, such as residual 
matters resulting from the treatment of esparto 
grass, straw, wood, &,c., with alkali in the pre- 
paration of paper pulp. Dec. 17. 

„ 28,186. Meixell and Holt. Process of making paper, 

&c.* Dec. 22. 

„ 28,212. Parkin, VVilliam and Casson. Process for 

rendering celluloid non-inflammable. Dec. 23. 

„ 28,611. Milne. Paper- and pulp-making machines. 

Dec. 30. 

„ 28,654. Black, and Harnett and Co., Ltd. Manu- 

faciure of celluloid and like bodies. Deo. 31. 

[C.S.] 22,970 (1903). Bacbrach. Compounds of nitro* 
cellulose and similar substances. Dec. 23. 


XVI.— SUGAR, STARCH, GUM, Etc. 

A.J 28,017. Harvey, Evaporators for the treatment and 
concentration of cane juice, beet juice, and other 
juices' and liquors. Dec. 21. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 26,050. Black, and Haroett and Co., Ltd. Mauu- 
facture of artificial lemon oil. Dee, 30. 
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[C.S.] 27,809 (1902). /eliiiiky. rrocei.-, of producing | 
organic acids. Dec. 2.'l. j 

i 

XXI.— PHOnMiHADUlC \r.\TKRIALS AND ! 

PKOCKSSPS. i 

I 

[A.l 27, HAS. lialfour. IMiotograpIiic films. Dec. 14. , 

,, 28,001. <* rani and Stednuui. Production of nega- 

tive.*^ for trichromatic photography. Dec. 21. 

„ 28,7Gfi. Crocker, inipts. in photographic pietureP. 

Dec. 3 1 

[C.8.] 8200 (1903). Butler. Means for and method of 
printing photographic pictiircH in natural colouis, 
J)ec. .31. 


OP CHEMICAL INDUSTRY. [dan,iB,i»04 


[f’.S.] S.j.OSl (1903). Justice (Soc. Anon. Plaques et 
Papiers Phot. A. Lunli^re et »es fils). Manu 
facture of photographic film cards, papers and 
the like. Dec. 31. 

\XT!.~KXPL()SIVKS, MATCHKS. Ere. 

[A.] 27,.'il5. Lake (Cyauid Ges. ni, b. K.). Explosives. 
Dec. 1.5. 

„ 27,728. Hope. Explosives. Dec. 17. 

„ 28, 7U). Russell. Explo.sives for blasting or like 

purposes Die. 31. 

[C S.] .5791 (1903). Bichel. jManufacturc of explosi\es. 
Dec. 31. 

„ 22,970 (1903). Hachraeh. Ncc wnr/tr XIX. 
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Meeting held at Burlington House, on Januarg \th, 1904. 


MR. W’/VLTKR F. KKID IN THE CHAIR. 


THE DI-JFECTS OF UNCARBURETTED WATER- 
GAS AS FUJiiL FOR LABORATORY USE. 

HT MASUMK CHIKA8HIOE, I>.8< , F.C.H., \ND 
HITOSHI MATaUMOTO. 

To those who have to find the gas-fuel for their laboratories, 
water-gas will commend itself by the little room taken up 
by the apparatus for making it, and by the relative 
simplicity of its manufacture and purification owing to the 
fact that very little tar is produced. They will also take 
into account the smallness of the di-advantage of inier- 
ruptiiig the manufacture when necessary, and of thus 
working the process intermittently. Governed by such 
coiisideratitrns as these, w'c have for several years en- 
deavoured to make use of water-gas in Bunsen burners for 
ordinary purposes in our laboratories. Having become 
convinced of its unfitness for this purpose, we offer au 
account of our experience for the information of those who, 
like ourselves, have to provide their own gas supply, and 
also for the information of others who, though more for- 
tunate, may yet find interest in the problem of the utilisa- 
tion of water-gas. 

The Gas used . — The gas which we made and used was 
analysed from time to time. Its average composition is 
as follows : — 

Per Cent. 


Hydrc^n 48 8 

Methane 0‘8 

Carbon monoxide 33 1 

Carbon dioxide with some hydrogen sulphide 8‘5 

Nitrogen 8 ‘5 

Oxygen 03 
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The gab wae purified only to the extent deemed sufficient, 
und was supplied under a pressure of 5 cm. of water. 
The plant being set up very near to the laboratory, the iron 
main^pipe was very short, and tarring the miide of it was 
therefore neglected. Iron will consequently have been taken 
UP in minute quantity by the carbon monoxide in the 
passinc gas, and been present in it as iron carbonyl. 

* The Burning of Water-Gas .— the llunsen burner 
ready to hand as the nearly universal laboratory gas- 
Imruer, we always used it for burning the water-gas, 
.ilthough the composition of this gas and its smokeless 
flame make the air-ways of a Bunsen burner almost useless. 
The admiHSioii of some air with the gas may perhaps raise 
its temperature a little, but for most purposes this is already 
too high, as will be shown presently. A problem, however, 
can he solved b) the air-fed flame, of whicli the solution is 
not onlv of pruotioal iraportuuce in connection with the use 
(>{ the water-gas flame, but also of general interest in the 
study of hydrocarbon flames. It is that of determining 
the order followed in the combustion of this mixture of 
\vater-gas and air, to find out whether the hydrogen and 
e.ithon monoxide burn together or one before the other. 
I^ow, as water-gas, when fed with air, burns with a flame 
having the usual two cones, which can be separated in the 
SmitbelU and Ingle apparatus, it becomes easy to get the 
answet to this question. The experiiiu'iit was aeeoidingly 
made, and gave tlie results shown in the following table. 
Together with those obtained with coal-gas by Smithells and 
Ingle — 

Partly burnt Cas. Water-gas. j 


WaLft 

Hvdrojfcn 

Mctliiuin 

(’arboii (lnjxuie . , 
(''urbeii irionoxide. 

Ox V lien 

AjiroKcii 


Vol. t'l-'iil 
i7-n 
UOMl 
()•:{ 

K-8 

1!»5 

0*1 


Vol. jtcr Cent. 
I4{* 
lOU 
tiaci' 

:i 8 
]t>-2 

on J 


The numbers given by the water-gas show that about one 
^olume of air had been mixed w'ltli two volumes of the gas, 
that being as much as could well be employed without risk 
of explosion. In Smithells and Ingle’s experimi'nts with 
eoiil-gas, ncarl} ten times as mucli air was u-.ed (yfi to 2), 
but this diilerence i- a matter of course and necessity. 
Two points of interest in the eoinparison are (I) that in 
each <-ase tin volume of the remaining hydrogen is about 
equal to that of the carbon monoxide ; and (2) that the 
concent ration of those gases is only half us great in the 
partly burnt eoal-gas as it is in the partly burui water-gas. 
Coming DOW to the problem to solve which the experiment 
with water -gas was undertaken, it will bo seen that the 
result irstahhshes the fact that tiie hydrogen burns before the 
carbon monoxide mixed with it. From this it follows that 
the inner cone of the flame of water-gas and air is that of 
burning hydrogen, and that in the outer cone of this flame, 
and abo m that of hydrocarbon flames, the carbon mon- 
oxide must be the last constituent to burn. 

Relative Value of the Water-Gas Flame. — We began this 
paper by stating some points in the manufacture ot water- 
ga.s, which seem to commend its employment in some 
circumstances in the laboratory. But, as yet, we have 
made no reference to the advantages of using water-gas 
which are offered by the properties of its flame. Its advan- 
tageous properties when burning are, however, so well 
known that we need not dwell upon them, and we shall, 
therefore, only now refer to them in order to point out 
some draxvbacks which attend them. One advantage is 
' that the flame needs no air draught to render it smokeless, 
^d to raise its temperature. Here, however, we often 
feel the want of the power to at once reproduce the luminous 
smoky-flame of coal-gas, as when we haxe to anneal glass 
.lust worked in it. Another advantage of this flame over 
that of coal-gas, is afforded by its particularly high reducing 
tlfi* may be placed the comparative 
difficulty ot using it for oxidising purposes. Only the 
outermost region and quite the tip of the visible flame can 


! be thus used, whereas the Bunsen coal-gas flame acts 
I oxidisingly to a considerable depth from its tip and surface. 

^ The reason for this difference may be found in the fact that, 
for fear of its flame passing down the tube, water-gas can 
bo mixed with so little air from below that the gas in the 
interior of the flame suffers very little combustion there. 
That, just as in a luminous coal-gas flame, the temperature 
inside the flame is much the lowest, can be ea«u]y demon- 
strated by holding a glass rod or a wooden splint across it. 
One more property possessed by the flame to its advantage 
is its Iiigh temperature. There is no ordinary gas-flame 
that equals it in this respect. In it comparatively thick 
copper wire and sheet, and even thin platinum wire, are 
easily melted, and hard glass easily worked. Yet it i.s 
just this property of specially high temperature which, along 
with the presence of so much carbon monoxide, makes its 
use often unsatisfactory, if not impracticable, for the ordi- 
nary work of the laboratory, 'riii.s objection to the use of 
water-gas will now be illustrated. 

Insufficient Volume of the Flame . — With an equal flow of 
gas, the volume of the water-gas flame is much smaller than 
that of the cojil-gas Bunsiui flame. The reason of this lies 
largely in tlie faet that there is so much mure to burn in 
the coal-ga.s, and that its methane in hnrning to what is 
the analogue of water-gii5, namely, earboii monoxide and 
hydrogen, or these two and water, besides the nitrogen of 
the consumed air, vields several times its volume of this 
couihustihlc mixture. This fact of the small volume of the 
flame of water-gas seriously increases t!ie neces-ary con- 
sumption of the gas For when vessels of some sizi; have 
to be heated, as is so often the case, the desirability of 
applying the heat over a wnde extent of tlieir surface can 
only he met liy using a large enough flame*. (|nite apart from 
any consideration of its temperature. In order to bring up 
the volume of the water-gas flame to that of the non- 
lumiuous coal-pas flame, it become.s necessary to increase 
the flow of the water-gas to about two and a half times as 
much. To give particulars ; in au nrdinary small Bunsen, 
such as xve made use of, with its air holes closed, and Avith 
a pressure on the gas (after passing through the meter) of 
cm. of water, 120 litres (nearly cb. It.) of gas will be 
coMsuiiied per hour, and the lerigth of the flame aviU bo only 
7 cm. or so ; to get the usual Bunsen flame, that is, one 
about ir> cm. long, the aperture of the gas-nozzle must bo 
enlarged until more than 300 litres (K)]} ch. ft.) of the gas 
pass per hour It will be evident that the much greater 
j volume of water-gas required to give Hutisen flames of the 
1 ordinary size and also the I’ffect of this ri>i|uiremeiit upon 
the capacity of the gas plant show greatly to the dis- 
advantage of water-gas when comparing it with coal gas, 
which, even in equal volumes, has much greater heat giving 
power than water-gas. It must be remembered that in the 
routine of a teaching laboratory much gas is burnt to waste, 
since every where the flame must beat hand even though 
not in use, because to that extent the relative heating power 
of the flame becomes a secondary point 

Copper Air-baths and Water -baths Rapidly Destroyed by 
the Flame. — Owing to the high temperature of the water-gas 
flame, a strip of sheet -copper of consideiahle thickness not 
only melts in the flame, hut burns away quickly with bright 
scintillations when held in the outer part of it. The edges 
of the flame have also a strongly oxidising action upon the 
bottoms of air-baths and water-baths and cause a constant 
stripping off of scales of black oxide. In addition to this 
injury, these vessels suffer gradual destructio.i from the 
sulphur and the dust usually present in the gas, a point to 
be returned to later on. It becomes almost necessary 
therefore, to replace copper water-baths by others of cast 
iron, and to fit the copper air-baths with cast-iron bottoms" 
both of which stand fairly well. ^ 

Nickel and Platinum Vessels also Rapidly Destroyed . — 
Not only is copper so readily corroded, but rapid destruction 
of nickel and platinum vessels is caused by the flame. In 
the case of these metals it is probably much less the high 
temperature of the flame than the presence in it of so large 
a proportion of carbon monoxide, that accounts for its 
injurious action upon them. We have had the bottom of a 
new nickel crucible burnt completely off in one operation, 
the metal being ca‘"bonised into a very brittle black 
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substancf. In what was perhaps the earliest attempt to 
oonKtruot HU incatideKceiiee gas-mantle, t^lillard Jound, in 
1848, that n cage of platinum wire network suspended in a 
water-gas flame was soon corroded and then no longer 
incandesced hnglitly. In accordance with this ohservalioii, 
we have found that the hotfonis of [)|atiiiuin dishes and 
(•rueihles get rapidly damaged hy the (hnne, the irietul 
beeoniing (juite bnrtle uith a veT\ white ci \stalhiie- 
looking surface After continued itse, a eriieible of this 
metal has broken ujmrt f-pontaneoiislr, the metal wlien 
struck yielding no more sound than ,i piece (»f lend. 
The e\[)erirnent A\as made of heating a eapKiiIe foiineil out 
of platiriiiin foil fi.r many lioiirs in the A\aiei gas flame. 
One elfi'er Avas a distinct tlanigh slight inen ase of weight, 
'file metal became soniewhal cfiated o\ei h\ the lieatiug, 
hut this deposit was wijied off each time heloie AAeighing 


the capsule. 

( il lllS 

ilefoii' h< III iii^? . . t’7i>e.l 

After 7 liuiirs i TCto 

„ .'i ,. iiiuie. .. .. I 

,.10 I 7(i7;i 


There was, therefore, a iiiulonn iiieieasi- of I'l pail in 
4,7(i(i pails, 'rhe iik lease in weight may have been du(> 
to the lixation of carbon oi of rroii Ah to the c.irboii, 
it is to b<' remeiuhered tliat lianger and V Mejer, in 
188.1, in thnr“ I’MdchemieaJ llescarches,” found eathoii 
moiioxidt' to sufl’er partial decompo.sition at l.fP.rd ( into 
carbon and carbon dioxide'. Not onU is this the case, | 
but wc lia\e found that carbon monoxide, liidrogen, and I 
nietlmiK'. mix* d in tire jnoportioiis or ciirrmg rn waftr-gas, j 
will sometimes deposit suof on th<* bottom of a {loieeluin j 
crucible, tdlliougli the flume is [lerfr etl} “ noii-lumiiious.'’ i 
With regard to the iron, it is now .an Chtablislicd luet that j 
watei-gas which has pu.s.sed some distance througli hare 
iron pipes contains iron cuibonyl in the laporous state, 
and iron eurbide or iron oxide may be depO'ited Irom this 
on the platinum, or the platinum may take up iron. A 
platinum crucible which lias been heatidfora long tinm 
by AV'iter-gas will be found to yii'ld 1 1 aces of non wlien 
treated witli fusing acid potas.siurn sulphate. 

Porcelain Crucibles nriarailahic /or Csi vilh the 
Flame in Quaniitrtivc Analysis — \ deposit, sueli as forms 
on the lioUoin ol a platinum crucible, is also left upon the 
bottoms of porcelain (lucibles heated in the water gas 
flame, but in this ease much of it is tlrmly adherent to the 
porctdaiii and cannot be Aviped oil’ As a consequenee, the 
tare of the crucible is so changed as to scnonsl) com- 
plicate the usual weighings, and indeed to render accurate 
wcigliing impossible. The lilm thus formed is sometimes 
brown arid then consists of iron oxides, silica, \e., hut 
sometimes it is black and is composed almost entirely of 
carbon and icduceci iron, combined or not as earlnde. 'I’lie 
bottoms of three jiorcelain bouts were kept for several <Ia}s 
in the water-gas flame and hecurnc covered with this black 
deposit. After the increase iii their Aveight had been 
ascertained, they were lieated in a current of purified 
oxygen in a tube connected witli a A\'eighing tube containing 
crushed potassium hydroxide. The increase in weight ot 
the latter being attributed wholly to carbon dioxide, and the 
oxidised residue on the boats being assumed to be all 
ferric oxidv, the black tleposil proved to be a compound or 
mixture of iron and carbon, upproximatelv e\prcss»'d b\ 
EeCji — Eeposit, 0 00'.)7 gun.; carbon ilioxide, 0*01 1 7 
grm. c= carbon, 0‘()0;t2 grm. ; feme oxide, 0- Ohio grni. ~ 
iron, 0-007(l grin. Clarbon, ill'll per cent.; iron, OS'li 
per cent. Tbeoiy for FeC« : carbon, ,‘to jier cent.; iron, 70 
per cent. The slight error in excess may perhaps have 
been due to the presence of a litilo hAdrogen, miscalculated 
as cat bon. 

Deposition of a Dirty Pale-blue Coating on Copper 
Vessels. — 'I'he action ot tlie Avater-gns flame upon the 
bottoms of copper vessels heated in it has already heeri 
noticed, where the flame touches the copper, copper oxide 
18 produced and scales off. Hut, besides this, all the 
copper above the edge of the flame that comes in contact 
with the hot products of combustion gets coated Avitli a 
dirty blui^h-white deposit, Avhich easily detaches itself from 
the copper. It consists of nearly anhydrous copper sul- > 
pbute, with a little ferric oxidr* and traces of silica, 1 


magnesia, lime, &c. Now, such a deposit is known to be 
also produced by burning coal-gas, though to amneh smaller 
extent, and in calling attention to this and other objection, s 
to the use of Avater-gas, avc do not mean to convey thi 
notion that there is any ehsolute difference, between the 
burning of Avater-gas and the burning of coal-gas, but to 
point out the much greater prominence of objectionable cha - 
racters in the ease ot the former. Killing, in i90(b examined 
a similar whitish deposit on the copper ceiling protector', 
.suspended over incandescence coal gas burners, and found 
it to consist largely of copper sulphate, with other mattei 
derivi'd from the dust of the air and from the mantles. In 
the ease of Avater gas, particularly when used fresh from 
the generators, the impurities of the copper sulphate conn* 
largely from the line (lust in the gas, as avoII as from iron 
carbonyl and silicon hydride. When the gas has not stood 
for some hours over Avuter, its flame is often tinged reddish 
Poisonous Character of Wafer-Gas. — The danger to 
health and life of the unrecognised escape of water-gas 
into the laboratory is well known. Ihit even during tlu' 

burning ot the gas then' may he danger. Lewes has 

poiiiteii out that carbon monoxide in small quantities 
oceuis jimong the gasi's from the flame of coal-gas and air 
of a Jliinsen burner under a copper vessel, and Thorpe has 
recently detenuiued its amount to be O' 02*2 vol. from 
<i vols. of coal-^;a,s. We have made some experiments with 
water-gas burnt under a sand-tray and with a little air 

entering ‘lie IJiinsen, .so as to form an inner cone in the 

flame. We Avorked accoidlng to Thoipe’s method. For 
these experiments the water-gas was lieed from hydrogen 
bulphide hy jia.ssing it through a .solution of lead acetate 
coiituining acetic acid, and was burnt at the rate of 
17tt litres ((> cb. ft ) ])er hour. When fully burnt, 100 vols. 
of the gas may he assumed to give 11 vols. of earb'jn 
dioxide. The euibon monoxide escaping from the flame 
was found to ajii} greatly in (pianlitv according to the 
position of the suiul-tray in the flame, as the following 
cases sliow' .- ( 1 ) With tlu' tray some distance above the 
point of the iniu'r cone, two experiments gave respectively 
O'OOlO grill, ('.arboa monoxide to 0*1922 gim. carbon 
dioxide, and 0*0009 grm. to 0 1844 grm. The inean of 
these results comes out as O' 112 vol. carbon monoxide from 
every lOO vols. of gas burnt. (2) When, on the other 
hand, the tray was placed beloAv the point of the inner cone 
at about two-lbirds of its height, there was a much greater 
I escajie of carbon monoxide. In this case, three c.xperi- 
I ments gave respect iv('ly O' 0028 grm. carbon monoxide to 
j 0* 1 79.'i grm. carbon dioxide, 0' 0028 gim. to 0*2149 grm., 
and 0*0032 grni. to 0*2241 grm Calculation from these 
numbera bungs out the mean escape of carbon monoxide as 
0*9 vol. to cAcrv 100 vols. of water-gas. (3) Lastly, by 
Avorking, as Lewes did, with the tray at the point of the 
innei cone, the three results obtained were 0*0016 grm. 
monoxide to 0*2170 grm. dioxide, O-UOlh grm. to 0*2069 
grm , and O' 00 15 grm. to O' 1907 grm., making a mean of 
0-48 vol. of carbon monoxide to every lOti vols. of water- 
gas used. The grand im*,an of these results is that 0*57 
vol. of carbon monoxide escapes unburnt in the consumption 
, of 100 vols. of w’ater-gas in the usual Avays as described, 
j This contrasts very unfavourably with Thorpe’s result with 
coal-gBs, since 0*032 vol. from every 6 vols. of coal-gas 
I burnt represents 0*37 per cent. Further, where work is 
I done, as it usually is, with iiunsen flames of equal heights, 
j when over 300 litres per hour of water-gas are burnt 
against 170 litres ((> cb. ft.) of coal-gas, the former con- 
taminates the air with carbon monoxide nearly three limes 
more than coal-gas, namely, to the extent of 1 vol. of 
' carbon monoxide in place of the 0"S7 vol. from coal-gas. 

I The effect, therefore, is that where in a laboratory 30 coal- 
' gas burners may be kept going without detriment to health, 
hardly 11 water-gas burners can he u.sed with impunity. 
For the reasons set forth in what precedes, we bnA*e been 
induced to give up the use of water-gas as a substitute for 
coal-gas ill the laboratory. 

Discussion. 

Mr. David Howard said the question of .the useOl 
water-gas or producer-gus, or other ga.se8 of that natnrd, 
was an increasingly important one. On a large scale it had 
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voiktMi rao^t successfully, but there was a wide sphere for 
.4 application to the use of comparatively small flames. 
Mail couipiired to that of a regenerator furnace, but larger | 
h.^u a Ilnn^en flame. The question that required eluoida- j 

t, 11 N\iis i\hetiicr a small gas furnace could be worked | 

AMth coal-gas. which was effective but expensive, or 
uith (trofluccr ;:as which had disadvantages, but which wa.s I 
lu iipci He was inclined to think that water-gas might | 
],c U'^cfi ^or labora'ory purpo'ies, in conjunction with the 
,;(lin:itv Argand hiinier, and a metal tube. With coal-gas 
lic Mt nil" wii^icd by the use of an excess of air to prevent 
-.iiiokc, hilt with water-gas this objection did not obtain. 

Ml ( iouDox Sm.amox asked whether, in the burning of 
s)i(liiuii\ coal gas, mixed with a certain proportion of water- 
M- ;is was now the custom, the organic compounds of 1 
>ull*liMr present in the gis wore capable of exerting a i 
(l( let< iinus iiidueuce on the platinum. It appeared to him 
ili if w here giis eiunpaiiies were not subject to the sulphur 
<'l.iiihes tie ainoiint of organic suljihnr introduced would he 
(juitr sullicient to cause that question to he worthy of 
-'(nisidiration. Having regard to the results now before 
flicin he would like to ask if the^ would be modified in j 
till n t lleet bv admixture with oil-gas as was the custom in 
oiiiiectioii with gas works, also if such a mixture on | 
would yield the same j)ari passu results as \vere 
I (‘corded m the tables. 

Ml An nil'll IMarsiivlt. said it had been pointed out that 

u. iicr-gas was now being mixed with theeoal-gas supplied by 
the gas companies in inereasing quantities, and it was a 
scHO'is (juestioii as to whether cat bon monoxide was given 
oil when gas avus 1 urnt in an ordinarA batsAving burner, j 
since iMO't peojile, when burning gas for illuminating ' 
puij.oscs, kept all the doors and windows shut, eonsequenilA 
tin atin(>s[»here contained all the products of combustion 

Ml (1 C Jones said he had no expeiience of the use of | 
Av.itei-Lias in the laboratory, though he had some Avith regarti 1 
gem lator-gas of about half the strength, Avhieh, however, ' 
was M hopeless fued for the labomtorv. '^i'o make any I 
etlcctue usi‘ of it, gas-pipes double the usual diameter, i 
unwieldA nibbi r tubing, and .specially constructed burners > 
weie necessary. ]\loreover, high temperatures were | 
unattainable. 

The rhi AIRMAN said he Avas sure the Society would i 
.iiithorise Dr. Divers, to a\ horn they Avere much indebted for | 
h.uiLig read tins paper before them, to couveA their thanks. 1 
to the autlu'rs. 

Di DiAnts said he should inform the authors of 
Mr llowaid’s suggestion to replace the Huuseu by Argaiid ! 
ttllr[UI^, which he hiiiisolf believed would meet some of the | 
ihfliculties iu using water-gas. On the ]Mint raised by ' 
^li. (joifloii Salamon as to the effect upon the combustion 1 
of the suijiluir componiidH in coal-gas by the admixture of i 
'\ntei-g:i«, he could supply no information. He believed ■ 
that in America water-gas, mixed with hydrocarbons, had I 
not heeii found to be so objectionable a fuel as water-gas | 


alone had proved. As to the danger of contaminating the 
air with carbon monoxide during combustion of water-gas 
or coal-gas, that could only occur to a recognisable extent 
when vessels or other bodies in the flame prevented 
complete combustion. 


iBrtotastU ^wtion. 


Meeting held on Monday, January 18//i, 1904. 


DH. J. T. DUNN IN THE CIIAIU. 


A special meeting Avas held at the College of Science, 
when the President ol the Society gave a discourse on 
“ Radium and the Inactive CJase.s of the Atmosphere.” 

Mr. N. II. Maufin moved a vote of thanks to the Presi- 
dent for his visit and for the lecture he had delivered. 

Mr. John Pattinson seconded the resolution, which was 
earned by acclamation. 

Aftei-Avards the members of the Section dined together, 
the President being the guest of the evening. 


i^ottingliam ^S)ettion. 
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EXAMINATION OF METHODS FMPDOVKD 
IN KSTIMATING THE TOTAL ACIDITY OF GASES 
escaping from THE CHAMBER PROCESS 
EOR THE MANUFACTURE OF 
SULPHURIC ACID. 

ny 11 . J. WA’J’SON. 

Discussion (this Journal, 1904, 6—7). 

Page 7, col. 1, line 31 from bottom, for “ qrs.” read 

Delete lines 26 to 24 from bottom, and substitute : — 
This escape was a small one, and although wMer, or 
w^ater plus IljOrt, gave practically the same result, they 
might not have done so if the escape had been high.” ^ 
Page 7, col. 2, line 41, for “ The chambers were 109 feet 
in length and 30 feet high ” read “ the chambers were lO.'i 
feet long, 25 feet wide, and 20 feet high.” 
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I.-PLANT. APPAEATUS. AND MACHNEEY. 

Emolisu Patents. 

JNsfeminatin^ Gases in a Finely-divided State in Liquids ; 

Method qf and Apparatus for ,/o;’ Effecting Intimate 

Content with the Liquid or with Matters Suspended 
ikerein. H. Nordtmeyer, Celle, Hanover, Eng. ]*at. 361 9, 
Feb. 16, 1908. 

Thb gases are forced unrler pressure into the liquid through 
porons substances, such as sandstone, burnt clay, kiesel- 
gnbr, &c., so as to obtain, by the formation of extremely 
fine bubbles, a rapid and perfect ab-‘or])ti()U of the gas by 
the liquid, and an increased chemical or inecbnnical action 
of the gas on substances 8us}>ended or dissolved in the 
liquid. — H. A. 

Separators / Centrifugal Liquid . G. T. Rennerfelt, 

New York. Eng. Pat. 23,843, Nov. 3, 1903. 

SxB U.S. Pat. 744,938 of 1903 j this Journal, 1903, 1361. 

— T. F. B. 

Washing Cooling Towers. A. B. Dulff, Pittsburgh, I’a. 

Kng. Pat. 24,262, Nov. 9, 1903. 

The invention relates to washing- or cooliog-towers for 
gases, air, &o. The gas or uir and the liquid are pasvsed in 
opposite directions through separately supported sections 
of packing material ahernuting with mixing spaces, so that 
the duids are thoroughly intermixed in each of the spaces, 
and then redistributed to the succeediug sections of jiackiug 
material. This invention also provides means for ]>re- 
venting collapse of the packing and renders it possible to 
remove such paediing in sections or parts, one part being 
removed without interfering with the oilier.s.— R. A. 

United States Patents. 

JFnmowe, J. D. Swindell, Assignor to the American 
Furnace and Machine Co., Pittsburg, Pa., U.S. A. U S. Pat. 
747,020, Dec. 15, 1903. 

Thx furnace contains a flcS'box and bridge-wall, which has 
a vertical duct opnning at its upper end into the fire-hVx, 
and communicating at its lower end with aif air-duct in toe 
base of the furuace, which opens into the air at the hack 
of the furnace. An arch, ovei’hanging the fire-box, projects 
from the bridge-wall and ever ihe upper end of the \eitical 
duct in it. The front wall of the furuace contains a 
ehamber, opposite the upper end of the bridgc-walJ, cora- 
mnnioating with the upper part of the fire-box. Air-ducts, 
opening in the back wall of the furuace, are arranged 
baokwards and forwards in the wall of the furnace, and 
oommonioate with the cliumber in the front wall. 

— W. C. H. 

Pm^tset for Prevention of Furring in Boilers. P, Bez, 
L4ra]i, France. U.S. Pat. 748,341, Dec. 29, 1903. 

Sxx Kng. Pat. 14,780 of 1902 ; this Journal, 1903, 942. 

— T. F. B. 

n.-PDEL, QAS. AND LIGHT. 

Spirit versus PetroHeum for Lighting Purposes [in Bussia]. 
M. Glaieaapp. Higasche Ind.-Zeit, 1908, 28, 260; 
Chem.-Zeit, 1903, 27 , [103], Rtp. 330. 

Thx author found, by comparative tests with the Pittner 
petroleum incandescence burner, the Densyrouse spirit in- 


candescence burner, and ordinary petroleum lamps, that for 
the same illuminating power, the spirit incandescence burner 
is about Ij times, and the ordinary petroleum lamp from 
2^ to 3 times, dearer than the petroleum incandesoenoe^ 
burner.— A. S. 

English Patents. 

Binding Compound [/or Briquettes, ^c.] ; Chemical — 
and Process of Manufacture thereof. J. Mellinger, 
Baltimore, U.S. A. Eog. Pat. 22,441, Oct. 17, 1903. 

A soLUTro.v of calcined sodium carbonate is mixed with 
slaked lime ; the liquid is evaporated, infusorial earth is 
added, and the whole fust*d. The melt, after cooling, is 
lixiviated with cold water, and the filtered liquid is evapor- 
ated until it has the sp. gr. ] -25 It is then ready for use 
as a binder with coal-dust and the like. — 11. B. 

Gas Generating Apparatus ; Improved — — ■ . A. E. 

Kiderleu, Amsterdam. Eng. Pat. 23,751, Nov. 2, 1903. 
Under Intermit, ('onv , Jan 3, 1903. 

A GAS generator, acting by suction and attached to a gas 
motor, is provided with a water vaporiser consisting of a 
cylindrical, vertical air-tight jacket, through the axial line 
of which passes a pipe, leading the gas from the generator 
to the purifying column. Surrounding this pipe is a heli- 
coidal wing, on to which boiling water is discharged at each 
suction of the motor, saturating a certain quantity of air, 
sucked m simultaneously, which then enters the generator. 
The gas, on its way from the vaporiser to the purifying 
column, imparts its heat to the water which is to enter the 
vaporiser, and is freed from dust by coutnet with water in 
hydraulic joints in the pipes. The amount of water and air 
fed to the generator is thus regulated automatically accord- 
ing to the work done by the motor. For small apparatus^ 
the vaporiser may be arranged horizontally, to work with 
water at constant level.— H. ii. 

French Patents. 

Briquettes containing Binding Material Soluble in Water j 

Process of Hardening . Soc. Auguste Petit et Oie. 

Fr. Pat. 334,801, July 31, 1903. 

Mixtures of binding materials soluble in water and the 
materials forming the base of the briquettes, or the finished 
briquettes made with these constituents, are exposed to a 
dry heat of not less than 150® C , whereby the binding 
materials are said to be rendered insoluble in water. 

— W. C. H. 

Liquid and Bituminous Combustibles; Process and Fur-^ 

nace for the Conversion of , into Coke. P. Boring 

and A. MjOeu. Fr. Pat. 334,448, Aug. 6, 1903. 

The gasification of such combustibles as peat, brown coal,. 
Ac., is effected by utilising, for the conversion of the body 
into coke, the aqueous vapours produced by title drying, of 
the materials treated, and introducing these vapours mto* 
the zone in which gas is produced, by means of an aspirating 
or similar device. The process can be carried in it 
furnace provided with channels which pass from the coldest 
zone, in which the materials are dried, to the reducing zone 
of the furnace, or to another furnace. The furnace nay 
consist of two parts, separated by sliding domrs; in the 
upper section the drying takes place, and in the other tin 
conversion of the materials i^to coke. Also the fornaoe 
may consist of a single chaniher. into the lowest past of 
which extends a pipe comeot^ to an aaptrator, vherely 
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the vapours produced during the drying process are sacked 
down into the zone of fuel in which the conTcrsion into 
coke occurs. Round the bottom portion of the furnace, 
vessel containing water arc arranged, in which steam is 
produced by the heat derived from the m>ws of incandescent 
coke, the steam being led into the reducing zone of this or 
.inother furnace.— 'V. C. H. 

Gas; Process and Apparatus for Manufacturing . 

G. Westinghouse. Fr. Pat. 334,776, Aug. 22, 1903. 

Skc U.S. Pats. 742,411 and 742,412 of 190.3 ; this Journal, 
l‘,i03, 1287.— T. F, J3. 

m.-DESTETICTIYB DISTILLATION, 

TAB PEODUCTS, PETEOLEDM 
AND MINEEAL WAXES. 

Petroleum Products; Definitions of Nomenclature of , 

]*etr. Rev. and Mining News, 1903, 9, [251], 526. 

Thk following classification of petroleum products, to which 
the Russian Excise authorities have di'cided to adhere, 
has been drawn up by the Baku Section of the Russian 
Technical Society at the instance of the Jlepartmeut of 
Trade and Manufactures : — 

A. Crude Oil. — The natural product before refining. | 
II the fldshiug poiut (open test) be above 70^' C., the pro- 
duct is classified with residuals m group E. 

R Light Products of Distillation . — (1) Petroleum ether, 
rigoluie, sherwood oil: sp. gr. not exceeding O' 700 and 
distilling completely up to 80 ’ C. ; (2) Light benzine: 

gr. 0'700— 0'717, not more than 5 per cent. left on 
distillation at 100 C. : (3) Heavy benzine : sp. gr. 0*717 — 
0*730, not more than 5 per cent, of residue above 100® C. ; 
(4) Ligroin : sp. gr. 0*730 — 0*750; (ft) Putz ” oil 
(cleansing oil) * sp. gr. 0*750 — 0*770. 

( Illuminating Gits. — ( 1 ) Meteor : sp. gr. 0 * 806 — 0 * 8 10, 
flashing point not below 28® C. by Abel-Pensky test, colour, 
“1—2 marks”; (2) Testefiis sp. gr. 0*820—0*823, 
flashing point not below 38® C., colour, “ 1—2 marks ” ; 
(3) Kerosene, sp, gr. 0*815—0*826, flashing point not 
below 28° C , colour, “ 2.1 marks ” ; (4) Astraline : sp. gr. 
0*832 — 0*835, flashing point 40°—45® C., colour, “2 k 
niarks”; (5) Pyronaphtha : sp. gr. 0*855—0*865, flashing 
point not below 98° C. by the Martens-Pensky test, colour, 
“discoloured”; (6) Giis oil: sp. gr. 0*865— 0*885, flash- 
ing point (.Martens-Pensky) not below 93° C. ; (7) Light 
Solar oil sp. gr. 0*878 — 0- 885, flashing poiut (Martens- 
Pensky) 125 C. 

D. Lubricating Oils. — (1) Vaseline oil : sp. gr. 0*885 — 

0 89.5 ; flashing point (Martens-Pensky), 135° — 185° G. ; 
viscosity (Engler) at 50’ C., 2 min. 4 sec. — 2 min. 9 sec. ; 

oil: sp. gr. 0*895—0*900; flashing point, 
550 C.. (3) Machine oil; sp.gr. 0*905 — 0*911 ; flashing 
point, 185° — 216° C. ; viscosity, 6 — 7*5 min.; freezing 
point, -10' C.; (4) Cylinder oil: sp. gr. 0*911 — 0*920; 
flashing point, 210" — 245° C. ; viscosity, 12*5 min, ; freezing 
point, 5" C. ; (5) Viscosine (valvoline) : sp. gr. 0*925 — 
u*9:»5 ; flashing point, 290° — 810° C. ; viscosity at 100° C., 

>» mm.; (6) Residuals for manufacture of lubricating oiU : 
«p. gr. 0*908—0*916 ; flashing point, 160° C. ; viscosity at 
50 C., 6 — 10 min. 

E. Fuel 0/7.--Mazout, residuals, lake oil : sp. gr. 0*895 

^*^35 ; fRwhing point (open test), not below 70° C. 

F. Goudron: sp. gr. not below 0*935 ; flashing point, 
not below 270° C.— A. S. 

Petroleum from Saghalien. Klei. Westnik shirow. 

weschtseb., 1903, 4, 264 ; Chem.-Zeit., 1903, 27, [103], 

RtJp. 831. 

' obtained at a depth of 34 fathoms at Bojatassio 

yielded hardly any benzine,' 28 per cent, of kerosene, 16 
“ pyronaphtha,” 44 per cent, of “mineral oil ” 
Uubncating oil), aod 12 per cent, of rezidne.— A. S. 

yaselinesf ArtificiiU ,and Vanline OiU. J. Girard. 

J.de P4trole, 1908, 3, [20], 619— 620. 

Aetipicial vaselines are pi;fpar^ /hy dissmving paraffin 
® in hot vaseline oil of heaTy ,,petroleam (sp. gr. 


0*850 — 0*860), the solvent being first deodorised and 
decolorised. One method of effecting this purifioatiou 
consists in agitating the oil with about 6 per cent, of sine 
chloride for an hour, this being repeated three or four 
times and followed by washing with 60 — SO per cent, of 
water. A quicker process, but one confessed as dangerous 
for the workpeople, consists in the use of concentrated sul- 
phuric acid and potassium permanganate; this operation 
does not always succeed. For de^orising only, Henry 
recommends treating the oil with 20 per cent, of water, 
1^ per cent, of lead oxide, and 9 per cent, of potassium 
hydroxide (the potassium hydroxide may be more cheaply 
replaced by a larger quantity of anhydrous sodium car- 
bonate), the whole being agitated for an hour, after which 
the oil is decanted. The oils most suitable for the purpose 
in view are those rich in paraiiin. The most suitable pro- 
portions for pharmaceutical vaselines are 40 per cent, of 
paraffin scale (m. pt. 50° — 54° C.) and 60 per cent, of heavy 
oil, any larger percentage of the former giving products too 
consistent for the manufacture of pomades and ointments. 
The European oils best adapted for artificial vaseline arc 
those of Galicia and Koumania, the distillates furnished 
between 300° and 400° C. by Campeni-Parjol oil containing 
! 18 percent, of pitrafliQ, and those from Tetscan, Moineshti, 
Campina, and Predeal oils over 12 per cent, of paraffin. 

— C. S. 

Spirit versus Petroleum for Lighting Purposes [m /fjwstfl]. 
M. Glascnapp. 11., page 54. 

* 

English Patent. 

Organic Acids [from Petroleum'] ; Process for Producing 

. N. Zelinsky, Moscow. Eng Pat. 27,899, Dec. 17, 

1902. 

See Fr. Pat. 326,665 of 1902 ; this Journal, 1903, 807. 

— T. F. B. 

United States Patents. 

Oils or Distillates} Process of Desulphurising ■— 
(^. P. Amend, New York, Assignor to J. H. Macy, 
Boonton, N.J, U.S. Pat. 747,347, Dec. 22, 1903. 

The acids are removed from “ oil or distillates ” by treat- 
ment With alkali, after which the oil is agitated with a 
solution of alkali and excess of a soluble copper salt, 
separated, and washed, first with sulphuric acid and then 
with water. — T. F. B. 

Oils or Distillates ; Process of Desulphurising — — . 
U. P. Amend, New York, Assignor to J. H. Macy, 
Boonton, N.J. U.S. Pat. 747,348, Deo. 2*2, 1903. 
Sulphuretted hydrogen is removed from the oil by wash- 
ing and then blowing steam or air, or both; the oil is 
then treated successively with a solution of a soluble copper 
salt and with a solution of « soluble carbonate. This may 
be followed by treatment with ferfdfos sulphate solution. 

, — T. F. B. 

French Pa'ients. 

Asphalt} Artificials-^. J. A. Soriano. Addition, 
dated Aug. 3, 1903, to Fr. Pat. 332,051, Mty 13, 1903. 
(See this Journal, 1903, 1196.) 

The bitumen composition claimed in the principal patent 
is mixed with “ any alkaline earth compound, natural or 
artificial,” instead of, or in addition to, the miiUione grit. 

— T.F. B. 

Tar Containing Water} Process of Treating . 

L. Scholvien. Fr. Fat. 334,472, Aug. 7, 19u3. 

Tar is dehydrated by treatrnent with lime or with calcined 
calcium sulphate. When thus treated it is said to give finer 
pitch. The drying a/ent used is dehydrated by caioiuiDg. 

— T. P. B. 

Phenols from Mineral Tar ; Separation of the — , ^ 
means of Lime. Cnem. Fabr. Ladenburg, G. m. b. H. 
Fr. Pat. 834,525, Aug. 8, 1903. 

Caloium forms two salts with phenols, the normal, OaCOB)f, 
aod the basic, Ca(C>li>OH. The former are unstable at 
temperatures above 70° 0., decomposing into phenola fMid 
the basic salts ; hence, if tar oils or crude pheitols be 
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agitated with exoese of milk of lime, filtered, and allowed 
to stwod, the aqueoui solutioD, after difltiilation under re* 
duced pressure at GO'^ — 65*^ C.* to remove hydrocarbooe, 
cootainB the normal calcium Baits of the phenols. This 
solution may either be acidified and distilled in the usual 
way, or it may be distilled without acidification, and 
preferably by the aid of steam, at the ordinary pressure, 
whereby one-half of the phenols present distil over; the 
residue contains the other half in the form of the basic 
calcium salts, and is mixed with a further quantity of the 
tar oils or crude phenols, and the process repeated. 

— T. F. B. 

Sulphur / Procesi and A pparatua for the Extraction of , 

by Continuous Working. E. L. Lalbin. Addition, ot 
Aug. 5, 1903, to Fr. Pat. 333,094, of June 12, 1903. 
VII., page 62. 

IV.-COLOURING MATTERS AND 
DTESTUJTS. 

Colouring Matters ; Notes on some Natural , A. G. 

Perkin and E. Phipps. Proc. Chem. Soc., 1909, 10, 
[273], 284. 

Thi flowers of the Primus spinosa contain both quercetin 
and kampherol, whereas in the violet (e/u/a odoratd) and 
white clover (jlrifolium repens) quercetin alone has been 
detected^ From the Japanese dyestuff Fukugi ” (botanical 
origin unknown), a new colouring matter, Ci-Hj/hi, has 
been isolated, forming yellow, prismatic needles (m. pt. 
288® — 290®), the general properties of uhieh indicate that 
it is closely allied to luteolin. On bromination, it }ields 
the compound Ci 7 Hi(,OGBr 2 (yellow needles, m. pt. 280®), 
and, when fused with caustic alkali, phlorogluciool and 
protocatechuio acid are obtained. 

Aniline ; Action of Carbonic Acid on Solutions of , 

in presence of Nitrites. L, Meunier. Comptes rend., 
1903,137, [26], 1264— leOG. 

Whbn carbon dioxide is parsed into an aqueous solution 
oontahiiDg two molecules of aniline to every molecule 
of sodium nitrite, practically the whole of the aniline is 
converted into diazoaminobenzene. If silver nitrite be 
substituted fur the sodium salt, dinzoaminobenzene is also 
formed, but is at once converted into the silver derivative, 
GjH 5 .N 3 .NAg.(^,jH 5 . The precijiitation of diazoamino- 
benzene observed by Niemeniowski and Roszkowski when 
sodium nitrite and aniline are mixed in dilute aqueous 
solution, is really due to carbon dioxide, and does not occur 
when recently boiled water is used. The sodium derivative 
of diazoaminobenzene is not formed in aqueous solution ; 
when prepared by reacting with sodium on diuzoamino- ! 
bensene in ethereal solution, it is readily hydrolysed by 
contact with moisture.— J. T. 1). 

Chloranil ; Improved Method of Preparation of . 1 

O. N. Witt and S. Toeche-Mittler. Ber., 1903, 36 , [17], j 
4390—4392. I 

p-KiTBAH]i.iNB is converted into 1 .2.6.4-dichloro-p- i 
nitraniline by adding to its solution in warm cunceutrated j 
hydrochloric acid a warm solution of the theoretical aoiount 
of potassium chlorate. The yield is 87 per cent, of the 1 
theoretical amount, and a pure product is obtained by one | 
recrystallisation from glacial acetic acid or acetic acid and ’ 
alcohol. This product is i educed by means of granulated 
tin and concentrated hydrochloric acid to 2 . 6-dichloro-p- 
phenylenediamine, the solution of which is further treated, 
widiout previous isolation of the base, hy adding potassium ! 
chlorate crystals in excess to the strongly acid, boiling | 
solution. Chloranil is thus obtained of melting point 
268® — 370® C., and by recrystallising once from toluene a 
pure prolduct melting at 28.‘>®— 286® C. is isolated. Yields 
of 90 per cent, of the theoretical amount were obtained. 

-E. F. 

Triphenylmethane Dyestuffs from Bromomagnesiumdi- 
methyianilme t Preparation of — . P. Ehrlich and 

F. Sachs. Ber., 1908, 36 , [ 17 ], 4296—4299. 

Amino derivatives of phenylmagoesium halides have not 
hitherto been obtained. The Hotbors find that they can 


obtain dimethylaminopbenylmagnesium bromide by acting 
on magnesium powder with an ethereal solution of ethyl 
bromide for a few minutes, pouring off the liquid, and 
then adding an ethereal solution of bromo-dimethylaniliQe. 
The resulting solution of dimethylaminophenylmagDetiuni 
bromide yields, with an ethereal solution of Miohler’s 
ketone, a yellow-brown precipitate which, on acidification 
j with acetic acid, forms hexamethyltriaminotripbeDylcarhiiiol 
I (Methyl Violet). With benzopheuone, dimethylamino- 
i triphenylcarbinol is formed in an analogous manner, and is 
I orange-red in acetic acid solution. From two molecules of 
i dimethylaminopbenylmagnesium bromide and one molecule 
’ of the ester of an aromatic acid, such as ethyl benzoate or 
I ethyl naphthoate, Malachite Green or its homologues are 
obtained. With one molecule of dimethylaminobenzal- 
, dehyde there is formed, after acidification with acetic acid, 
the blue hydrol of Michler’s ketone, [(CH 3 ) 2 N .CgH 4 ] 2 . 
j OH. OH. With benzopheuone derivatives which contain the 
I ketonic group in a closed ring, such as xanthoDe,fluorenone, 
or acridone, the compound reacts either feebly or not at 
all. Thus the sulphone of Michlor’s ketone whilst reacting 
; readily with phenylmagnesium bromide to form a very 
! similar dyestuff to Malachite Green, reacts with dimethyl- 
’ aminopheiiylmagnesium bromide with much greater difficulty. 

' — Ji. F. 

I p-Nitrotolvene in Crude Nitrotoluene ; Volumetric Method 

■ for the Determination of . R. Glasmann. XXlll., 

' page 77. 

j Barium Nitrite ; Preparation of . O. N. Witt and 

j K. Ludwig. 11., page 61. 

English Patents. 

I Diphenylnaphthijhnvthane Dyestuffs l^Triphenylmethane 

DyeUuffH\ ; Manufacture o/ . R R. Ransford, 

Upjier Norwood. From Ij. Cassella and Co., Frankfort- 
on-Main. Eng. Pat. 2694, Feb. 4, 1903. 

Sjce Fr. Pal. 328,878 of 1903 ; Ibis Journal, 1903, 992. 

— T. F. B. 

Orthoamidophenolsulpho Acid; Manufacture of Deriva- 
tives of , and of ('olouriny Matters therefrom. R. B. 

Hansford, London. From L. Cassella and Co., Frankfurt 
a/Maiu. Eng. Pat. 3182, Feb. 10, 1903. 

On dissolving acetyl-p-amiuophenol in sulphuric acid, a 
monosulphomc acid is formed, with the sulpbo group in the 
ortho position to the hydroxyl. On nitration of this acid, 
auitro group enters into the remaining ortho position. The 
nitro acid can be reduced to the amino acid. The acetyl- 
diaminophenolsul phonic acid can he diazotised and combined 
with amines and phenols to form dyestuffs. With /8-naphthol 
a dyestuff is obtained dyeing wool in an acid bath a dull 
claret ; this becomes an intense blue-blaok on after-chrom- 
ing. Other phenols give similar dyestuffs. These dyestuffs 
dye very level, and are fast to light and milling. — A. B. S. 

Polyazo Bodies and Dyestuffs [Azo Dyestuffs’] ; Manu* 

Jacture of R. B. Ransford. From L. Cassella and 

Co., Frankfurt a/M., Germany. Eng. Pat. 3654, Feb. 16, 
1908. 

^-Naphthylaminkdisi lphonic acid [2 • 4 * 8] is diazotised, 
and combined with a-oaphthylamine. The resulting com- 
pound is diazotised, combined with Cleve’s a-naphthyl* 
aminesulphonic acid [1.6 and 1.7J, rediazotised, and 
combined with phenolic or amino compounds. The 2.8.6- 
aud 2*5*7 aminonaphtholsulphonic acids, 1 .0.S-dihydroxy- 
I ^aphtbalenesulphonic acid, p-xylidine, and 7n-amino*p- 
cresol ether are especially valuable as final componentfi. 
The dyestuffs are distinguisbod by clearness of shade and 
j extreme fastness to light. Those formed with bodies of 
the naphthalene group dye cotton very fast blue shadOl $ 
whilst those form^ with bases of the bepzene group dye 
, directly dull violet shades which turn to deep blue shades^ 
I fast to washing and to light on diasotUiog on the fibre add 
I developing with fi-naphthol. — K F. 
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j^itroalphylaciiylamnonaphtholdMphonit Acida^ NitroaU 
phylamwoacidylaminmaphthotdiauljphonic Acids, Amino- 
(jlphylacidylaminonaphtkoldiaulphcmic Acids, and Amino- 
alphylaminoacidylaminonaphtholdisuiphonic Acids, and 
New Azo Dyestvffs therefrom i Manufacture of New 

, O. Imray. ircm the Society of Chemical industry, 

littsle, Switzerland. Eng. Pat. 24,936, Nov. 16, 1903. 

NiritOALPHYLACIDYLAMINONAPHTHOLDISXJLVHONlC acids Or 
iiitroalphylaminoacidylaminonaphtholdisulphonic acids are 
prepared by the interaction through condensation, of a 
nitro-ftlpliyl acid chloride, a nitroalphyl isocyanate, or a 
nitroalphyl isothiocyanate with 2.5. 1 .T-aminonaphtboldi- 
•.ulphonie acid. The acids thus prepared, by means of 
reducing agents, can be reduced to the corresponding 
amiijo compounds. Aminoalphylacidylaminonaphtholdisul- 
phooic acids derived from 2.5. l.T-aminonaphtholdisul- 
phonic acid may also be obtained by saponification of 
their acetyl derivatives. These latter are obtained by the 
action of iicetylaminoalphyl acid chlorides on 2. 5.1.7- 
iimmonaphtholdisulphonic acid. By coupling any of these 
new acids with an aromatic diazo compound, new dyestuffs 
are obtained. New dyestuffs are also obtained by eliininat- 
mg the acetyl group from aeetylated dyestuffs obtained 
hy the above method, and also by diazotising, directly 
or on the fibre an amiuated dyestuff obtained the 
.above nu'thods and combining with an amine or a phenol. 
These dvc'^tufis are scarcely distinguishable in shade from 
those ohlmned in an analogous manner from 2 .,5.7-amino- 
nuphtholrnouosulphonic acid (see Eng. Pat. 13,778, 1902 ; 
this .Journal, 1902, 1274; also U.S. Pat. 724,078, 1903; 
this .lounial, 1903, 548), but are more soluble, of equal 
aihiiity for cotton, and eijually fast to washing. They dye 
iM red shades, which are intensified by diazotisation and 
development with /3-naphthol. — E. F. 

United States Patents. 

.1 cruiine Dye, and Process of Making same. C. L. Muller. 
Assignor to Badische Aniliii uud Soda Fabrik, Ludwigs- 
hafeii a/Khein, (Germany. U.S. Pat. 716,981, Dec. 15, 
191)3. 


Sulphide Dyestuffs / Process Making Blue — . CIc, 
Par. Coul. d’Aniline. Fr. Pat. 328^122, Oct. 28, 1902. 

See U.S. Pat. 728,623 of 1908; this Journal, 1903, 787. 

-~T. F. B. 

Sulphurised Derivative of m~Toluylene Diamine, New, 
and Sulphurised Dyestuffs [Suiphtde Dyestuffs'] directly 
Dyeing Cotton Yellow, derived therrfroiH f Production 

oj . Manuf. Lyonnaise de Mats. Colorante*. Firat 

Addition, dated Aug. 4, 1903, to Fr. Pat. 321,122 of 
May 14, 1902 (this Journal, 1903, 141), 

To the melt of wi-toluylene diamine with sulphur described 
in the original patent, a primary amine, especially benzidine 
or tolidine, is added. This addition has the effect of 
rendering the shades obtained from the final products 
brighter. — E. F. 

Sulphurised Dyestuffs \ Sulphide Dyestuffs] ; Production of 

Orange- Brown . Manuf. Lyonnaise de Mats. Colo- 

rantes. First Addition, dated Aug. 4, 1903, to Fr. Pat. 
321,183 of May 15, 1902 (this Journal, 1903, 141). 

To the melt of 7n-toluylene diamine with sulphur described 
in the original patent, a primary amine, especially benzidine 
or tolidine, is added. This addition has the effect of 
rendering the shades obtained with the final products 
brighter. — E. F. 

Nttroanthraguinoncsulphonic Acids ; Preparation of New 

. Soc. Anon, dcs Prods. F. Bayer and Co. Fr. 

Pat. 334,576, Aug. 11, 1903. 

ANTHKAgiJiNONE-a-sni,PHOTac acid is treated with nitrating 
agents, such us a mixture of nitric and sulphuric acids. A 
mixture of 1.5- and 1 .S-nitroanthraquinonesulphonic acids 
is so obtained. These are readily separated, as they differ 
greatly in solubility. — E. F. 

[Aro] Dyestuffs ; Process for the Manufacture of [^Black] 

Mordant . K. Oehler. Fr. Pat. 334,703, Aug. 18, 

1903. 


Dyehtui ks dyeing tannin-mordanted cotton in orange or 
oriinge-yellow shades are obtained by beating an araino- 
aciuliue or aeridine-yellow compound with glycerin. 

* —A. B. S. 

1 ndoxyl and Derivatives thereof; Process of Making , 

B. Knielseh and H. S. A. 1*1 ult, Assignors to Badische 
Amlin uud Sodafabr., Ludwigshafen. U.S, Pat. 746,965, 
Dee. l.-j, 1903. 

She Eng. I'at. 20,372 of 1902 ; this Journal, 1903, 1289. 

— T. F. B. 

Sulphur [^Sulphide] Dyestuff ; Blue — , and Process of 
Making same. N. Bongger, Assignor to Chemical Works, 
formerly Sandoz, Basle, U.S, Put. 747,643, Dec. 22. 
1903. 

Fr, Pat. .332,560 of 1903 ; this Journal, 1003, 1241. 

— T. F. B. 

French Patents. 

I olyazo Dyestuffs [Azo Dyestuffs] ; Prncses for Pro- 
ducing . Act.-Ges. f. Anilinfabr. Addition, dated 

19, 1902, to Fr. Pat. 321,626, May 30, 1902. (See 
U.S. Pat. 717,550 of 1903; this Journal, 1903, 140.) 

lin; tetrazo compound of a p-diamine is coupled, in acid 
^ hand with aminouaphthol sulphonic 
K other band with a- or /S-naphthylamine, 

/5-naphthol, or a monosulpbonio acid of either of these 
^-oinpoundB ; the dyestuffs thus obtained, dye unmordanted 
' otton black or bluish-black shades.— T. F. B. 

Sulphide Dyestuff; Manufacture of a — — . Cie. Par. 

Coul. d’Aniline. Fr. Fat. 328,110, Oct. 20, 1902. 

Eng, Pat. 22,824 of 1902; this Journal, 1908, 1125. 

—T. F. B. 


See U.S. Pats. 740,767 and 740,768 of 1903 ; this Journal, 
1903, 1191.— T. F. B. 


T.-PREPARINO, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
TARNS, AND FIBRES. 

Cotton; Weakening of — , by the Action of Malt. 
A. Scheurer. Bull. Soc. Indust, de Mulhouse, 1908, 
73, 320. 

By treating cotton in four successive baths, each containing 
12*5 grins, of malt to a litre of water, the duration of eara 
treatment being two hours, and the temperature 60° 0., the 
strength of the cotton is reduced 7 per cent. 

Increasing the number of baths to eight, or lowering the 
temperature to 40^ C., makes no npiireciable difference in 
the result. — R. S. 

Dyeing Processes [Mordanting]] Contribution to the 

Knowledge of . P. Heernaann. Fiirber*ZeiL, 1908, 

14, [9], 142—145 ; [18], 335-889; [19], 860-7352. 

Influence of Temperature on Absorption of Metallic Oxide 
Mordants by Silk tsee this Journal, 1903, 623).— Silk was 
mordanted tor six hours at temperatures ranging from 
0° to 30° C., at intervals of 5^, with tin, iron, chromium, and 
aluminium mordants (62°. 52°, 32°, and 15° Tw. xetpeo* 
tively). At temperatures between 0° and 5° C., iron and 
chromium mordants were absorbed with great diffieolty ; tin 
mordants slightly more easily. With iron and tin mordants, 
the temperature has practically no effect on the amoaat 
absorbed boiIed*ofl silk, bat the amount ab^M by 
raw silk, increases considerably with the iem^ratiae, 
reaching a maximum at 80° 0. Chromium moroants act 
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in jait the reverse manoer, viz,, the teznperatnrc has no 
effect on mordantiog raw silk^ but boiled-off silk absorbs 
more of the mordant as the tempiTuture rises ; with alumi- 


niam mordants, raw and boiled-off silks absorb mcieieing 
quantities up to 20° C., when a maximum is reached. The 
mlloving table gives a rSsumi of the results obtained:-*- 


Hordant. 

Silk. 

Temperafure 
' nt which 
Maximum 

T<'mpc'rature 
at which 
Minimum 

Increase per Cent, of Maximum Increase nt Temperatures 



Increase of 
"Weight occurs. 

Increase of 
Weight occurs. 

0*C. 

6^C. 

JO” C. 

15” C. 1 

1 

20° C. 

26° C. 

80° 0. 

Tin 

(Raw 

1 "C. 

30 

°C. 

0 

1i'5 

83*5 

fill *5 

80 ‘4 

93-3 

97-6 

100 

(.Degiimmod . . 

, 0- 30 

0 .SO 

100 

lOl) 

100 

loO 

100 

100 

100 

Iron 

( Raw 

!i0 

0 

<120 

($H-1 

77'8 

S4’S 

90-3 

95-3 

100 

( Bexuitimcd . . 

0—30 

o -;{0 

100 

100 

]0(l 

100 

100 

100 

100 

Obromiutn.. 

(Raw 

0-30 

0~.30 

lUO 

100 

100 

100 

100 

100 

100 

(Degummed .. 

30 

0 

69-1 

72-9 

78'4 

1 86-8 : 

1)2 -0 

97-2 

100 

Aluminium . 

( Raw 

20 30 

0 

89-1 


(10 -4 

84‘7 

100 

! 100 

100 

( Dfgumnu'd . . 

20 -30 

0 

81*4 

85-6 

92-0 

1 95 -.5 

100 

j 100 

100 

1 


Influence of Concentration of Solutions on the. Ahsorp- . 
lion of Mordants. — Silk was mordanted in solutions the [ 
strengths of which varied, at intervals of 5 ' B., between 5 ' ' 
and 50° B. The results showed that the concentrated baths ! 
did not in all cases give more mordanting action than the I 
more dilute solutions ; thus, tin and iron mordants, when ! 
concentrated, have little mordanting action on silk, hut I 
corrode it strongly ; the latter action decreases and the ' 
former increases as more dilute solutions are used, until, 


when the maximum mordanting action is obtained, corrosioni 
ceases ; at greater dilutions the mordanting action of tin 
and iron gradually decreases. Chromium mordants give 
increased mordanting action as the concentration increases, 
whereas aluminium mordants act in exactly the reverse 
manner, having, a])parent)y, greater mordanting power in 
dilute sohitionsi 'J'he following table summarises the results 
of these experiments : — 


Tin , . . 

Iron ., 
Chromium.. 
Aluminium . 



Concentration 

Coiiecntnition 

Iticroasi 

IKT Cent, of Maximum Increase at Concentration 


Silk. 

for Maximum 

for Minimum 











Inereasr 

1 ncrense 












in Weight. 

111 Weight. 

6°B. 

10" B. 

15” B. 

20” B 

1 25’ B. 

30^ B. 

36° B. 

40° B. 

45° B. 

60” B 


°Tl. 

° K. 






1 





( Raw 

10 

60 

71-5 

TOO 

97*2 

70*4 

1 78*2 

95*8 

8ft*7 

82*3 

43*0 

30*7 

' (Degunimctl . . 

36 

60 1 

15-0 

31 3 

IH-S 

08*0 

' 82*3 

92 *.6 

100 

92*5 

65*3 

8*7 

f Raw 

36 

.60 1 

01-2 

70 7 

78*4 

80 *2 

9t 7 

5X1*4 

1011 

83*0 

74*3 

64*6 

(DegummtMl .. 

40 

60 i 

.-irs 1 

[ .68 -2 

08*7 

70*4 

Ht 0 

87* t 

98*4 

100 

79*2 

30*6 

< Itaw 

30 

i 

.33-9 

.64*4 

04*7 

72*8 

OfO 

100 





( Dogummed . ., 

. 30 

6 ; 

19-2 

' .39*2 j 

.69 7 1 

78*2 

88 • J 

](I0 





( Row 

1 6 

15 

100 1 

1 88 0 

72 8 ; 








1. Begum uu'd . . 

6 

15 1 

100 1 

: 92*5 

89*2 









-T. F. B. 


Mordanting Won! icith Aluminium Sulphate and Lactic 

Acid, F. Diiring. Hull. Sue. Iiul. do Mulhouse, 1903, 

73 , 322. 

In a sealed note, dated July 2C, 1901, the author states 
that if the tartaric or oxalic acid used as an auxiliary 
mordant in the presence of aluminium salts be replaced by 
lactic acid, and alizarin colours be uvei in dyeiug, more 
beautiful and faster shades can be obtained than by the 
methods now used. A very full alizarin rod is obbaiued 
when the wool is mordanted with 5 per cent of aluminium 
sulphate and 5 per cent, of lactic acid. It is also noticed 
that the wool is attacked less and does not shrink so much 
aa when treated with tartaric or oxalic acid. The same 
differences are noticed on dyeing in one bath, t.e,, in a 
bath containing alununiiim sulphate, lactic acid, and the 
alisarin dyestuff. — K. S. 

Mordanting Wool wilk Ahmnmim Sulphate and Lactic 

Acid, A. Abt. Bull. ISoc. Ind. de Mulhouse, 1903, 

78 , 823. 

Thn author found that patterns which had been mordanted 
with 5 per cent, of aluminium .sulphate and 5 per cent, of 
tartaric, oxalic, and lactic acid re.-pectively, then dyed with 
6 percent, of alizarin red, were >ery different. The wool 
mordanted with the aid of lactic acid g.avc a beautiful bright 
Ponceau red, which was very fast to milling. TTio tartaric 
acid gave the next best result, and the oxalic acid the worst. 
The shades obtained by these two latter were a dirty yellowish 
Bordeaux, which on milling changed to bluish Bordeaux. 
On dyeing and mordanting ia the same bath similar results 
are obtained, but the shades are lighter. When equivalent 
proportions of the three acids are used, there is hardly auy 
difference in the shades produced, although that obtained 
by kotic acid is always brighter and faster to milling. No 


difference was found in tlie feel or strength of the woo) 
either after mordanting or dyeing. Although lactic acid 
show.s the advantages over tartaric or oxalic acid claimed 
by During, its much greater cost is the reason why it is 
only of practical value when importance is attached to the 
great fastness to milling which goods dyed with its aid' 
possess. — R. S. 

White Discharge on Paranitraniline Bed. C. Eurz. 

Soc. Ind. de Mulhouse, Nov. 11, 1903. 

Thk author employs the following mixture for discharging 
Paranitraniline Red : — 370 parts of gum Senegal solution,. 
400 parts of ** solid hydrosulphiie,” J 50 parts of 40 per 
cent, formaldehyde, and 80 parts of glycerin. The material 
is steamed for from four to eight minutes. — R. S. 

Discharges and Reserves from the Derivatives of Hydro- 
sulphurous Acid, K. Zundel. Soc. Ind. de Mulhouse,. 
Nov. 11, 1903. 

Tub author describes the uses and formation of discharges* 
formed by the condensation of bydrosulphites with form- 
aldehyde. Formaldehyde-sodium bydrosulphitc is obtained 
by the direct addition of formaldehyde of 40 per cent, strength,, 
to sodium hydrosulpbite precipitated from its solution by 
sodium chloride. It crystallises in white needles. Tbe* 
zinc salt is formed in the same way, also by boiling a 
mixture of formaldehyde-bisulphite with zinc powder aod 
acetic acid, or by adding formaldehyde to the product formed 
by the actiou of zinc on a solution of sodium bisulphite of 35°. 
These new formaldehyde-hydrosnlphiies are remarkable for 
their great stability ; they only show their reducing action 
on steaming. The zinc compound is much more stable 
than the s^inm salt, and requires a longer steaming to 
decompose it, but on adding a sodium salt, such aa the 
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.hloride it decomposes quite as easily on steaming as the 
'odium compound, double decomposition taking place and 
fornmldehyde-sodium bydrosulphite and zinc chloride being 
formed.— K. S. 

English PaTUNTs. 


^kein^holdiva Device. F. Benzi^er. Hudson, N..T., and 
1, Freund, New York, U.S.A. Eng. Pat. 22,899, Oct. 22, 
]903 Under loternat. Conv., Oct. 28, 1902. 


1 HE specification describes a device for holding skeins of 
'bread, furnished with clips so that single threads can be 
withdrawn without disturbing the remainder.— A. \i. S. 


Liquid under Pressure ; Method of Circulating or Apply- 

" , Applicable for the Leaching or Extraction of 

Mineral or Organic Substances y the Extraction of Fatty 
or Greasy Substances, the Dyeing and other Treatment 
of Textile Materials, and to other Useful Purposes, and 
Means oi Apparatus Jor the Application of the said 
Method, .r. t*. L. Dumons, Roubaix, France. Eng. Pat. 

Doc. 6, 1902. 


Biee-Flour $ Treatment of — , for Use in " Finishing ” 
Yams and Textiles, Soo. Anon, des Bizerles Fran9aUes. 
Fr. Pat. 834, 86J, Aug. 1, 1908. 

Ricb-floub under ordinary conditions does not give a stiff 
finishing paste on account of the oaseinous ” gluten 
which surrounds the rice>8taroh granules, and prevents 
them from swelling sufficiently. This action of the gluten 
may be removed in one of three ways:— (1) The flour 
may be boiled with about 3 per cent, of caustic soda 
together with a quantity of boric acid sufficient to produce 
sodium triborate ; the flour, soda, and boric acid should bo 
mixed together in the dry state. (2) The flour may be 
mixed in the dry state with powdered sodium thiosulphate 
which gelatinise^ but doe.s not dissolve the gluten when the 
mixture is boiled. (3) The flour may be sprayed with a 
solution of an organic acid, such as laotio acid, before 
boiling the paste. — J. F. B. 

VI.-C0L0UR1NG WOOD. PAPER. 
LEATHER. Etc. 


M F Fr Pat. 322,172 of 1902 ; this Journal, 1903, 29.'5. 

— T. F. H. 

Di/iing Te.i tUe Material on Bobbins ; Apparatus for . 

A Marshall and The Times Coloured Spinning Co., Ltd., 
Heap Bridge, near Bury. Eng. Pat. 24,827, Nov, 10, 
1903 

I'm, (>})L'n ends of the perforated bobbins are fitted into 
boles in a plate or partition. A bar is fixed parallel to 
tbis ydafe at the other end of the bobbins. There is a hole 
in tins bar opposite the end of each bobbin and through 
Midi hoU's pass screws which liold the free ends of the 
bnhbms firmly. Bv loo.seuing the special screw any special 
bobbin can be removed without altering the remainder. 
The liquid is ciroiilated as usual. — A. B. S. 


Frknoh Patent. 

Depositing Silver or other Metals on Paper, Leather, ^c. ; 

Process for . Soc Nttmberger-Folienpapier-Fabrik, 

F. Pauli and Co. Fr. Pat. 334,.'>49, Aug. 11, 1903. 

A DEPOSIT of silver or of other metal is formed on a care> 
fully polished glass plate, by reducing a silver solution or 
by auy other suitable method. The metallic layer is 
washed and dried and then coated with a warm solutiou of 
I gelatin or gum. After two or three minutes the sheet of 
I paper, leather, or other material is laid on this and well 
i rolled and dried. During drying the gelatin adheres to the 
paper or leather, and when the paper i.s stripped off, it 
J brings the metallic layer with it. The metallic surface ie 
I covered with a transparent varnish to preserve it. — A. B. S. 


Designs on Warp Yams; Process and Apparatus for 

Jtnpre^sini/ . A. Hofmann, Gothenburg, Sweden. 

Eug. l*at.'21,387, Nov. 10, 1903. 

M'he coloured pattern is transferred in a working stroke 
{i.e , ut each working movement) by means of movable 
pnssmg or printing devices independent of each other, 
which move into position and print the surface in a desired 
number of c(»!ours. Each roller is arranged in its own 
rlK‘-taiik, is brought periodically into position, either by 
hand or iiuiomatically (for instance, by a jacquard machine) 
and is cairied lu a suspended oscillating lever worked by 
a catcli The dye-tank and roller are mounted in a 
truvellmg carriage which oscillates backwards aud forwards. 

— E. F. 

United States Patent. 

Printing [ivitk] Sulphide Dyestuffs; Process of . E. 

Bourcart, Mulhausen, Assignor to Fab. Prod. Chi’m. de 
Tbann et de Mulhouse. U.S. Pat. 747,295, Dec. 15, 

1903, 

Skk Fr. Pat. 819,504 of 1902 ; this .lourual, 1903, 25. 

— T. F. B. 

Fubnoh Patents. 

Silk, Artificial; Apparatus for Manufacture of . 

E. Thiele. Fr. Pat. 334,507, Aug. 8, 1903. 

The apparatus consists of a funnel-shaped receptacle con- 
uecied at its smaller end by means of a flexible joint with 
a lung pipe. The silk composition is forced out of a jet 
into the narrow part of the funnel and passes down the 
long tube iu contact with the precipitating liquid which is 
wun into the funnel at the top and passes down the long 
tube. As the silk emerges from the tube it is wound ou 
reels as required. — A. B. S. 

Pyeing, Bleaching, Mordanting, Washing, or Drying 
Fabrics, ^-c. ; Apparatus for — . F. Cleff. Fr. Pat. 
384,300, July 31, 1908. 

See Eng. Pat. 16,549 of 1908 ; this Journal, 1908, 1345. 

— T. F. B. 


m-ACIDS. ALKALIS, AND SALTS. 

I Peroxylaminesulphonates and Hydroxy laminesulphonates 
! (^Sulpha ziiates and Metasulphazilates'). T. Haga. Proc. 

! Chem. Soc., 1903, 19, [273], 281—282. See also 
j Carpenter and Linder, this Journal. 1902, 1498 — 1494, 
Compare also this Journal, 1908, 6 — 7. 

Bv oxidising potassium hydroxylaminedisulphonate, Fremy 
obtained the salts which he called sulpbazUate and meta* 
sulphazdate. CUus re-named the former “ oxysulphazotate," 
and formulated its constitution as — 

(SO;JC),N^- —NCSOaK); 

the latter he called “ trioxyazoate,” giving it the formula 
O : N(SO|K)jj,H 20. liaschig changed these formul® into 

(S0,K)3N N(SO,K), 

and (SOaK)3N < ® > N(SO,KV2H,0 i 

whilst Hantzsch and Semple have re>named the sulpbazilate 
“ nitroxydisulphonate ” with the formula, O.N:(SO,K)|, 
and have gone back to Claus’s formula for the metasiilph- 
azilate. The author has found that (1) potassium sulph- 
azilate interacts with normal potassium sulphite 

(B03K),NO.ON(SOaK), -h K.SO.K » 
(S 03 K)jNOK + (S 03 K)ON(SO,K)j^ 

to form normal potassium hydroxylaminedisulphonate, and 
potassium metasulphazilate ; (2) the snlphazilate decom- 
poses spontaneously into the metasulphazilate, hydroxyt- 
ammedisttlphonate, and much nitrous acid, the last be^ 
preserved as nitrite when potassium hydroxide is present * 
2(8aK)4NA + H,U « 2(BOaK)aNO 4- (SOaK),N0H 4- 
NO3U) (8) potaseinm metasolphaziltte is decomposed 
quantitatively into solpfaiite and normal amlneditulpbonate 
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(iminosalphate) by sodium amalgam or by the zioc-copper 
couple, K().SOj.O.N(SOaK)3 -f 2Na - KO.SO2.ONa + 
NaN(803K)2; and (4) the ultimate products of its hydro- 
lysis, when heated with hydrochloric acid, are hydroxyl- 
amine and sulphuric acid. The molecular maguitude of 
sodium hydroxylnminetrisulphoDate and also of the 
2/8-normal sodium droxylaminedisulphonate, os deter- 
mined by Loewenherz’a method, is in each case that which 
contains only one atom of nitrogen. The constitution of 
the snlphazilates is therefore that expressed by the name, 
potassium peroxylumine«ulphonate, and the formula, 
(S0,K)2N0.0N(80;,K)5, and of the metasulphazilales that 
expressed by the name and formula, potassium hydroxyl- 
aminetrisulphouate, (SOjJOjN.O. (SO;,K). The sulphazi- 
lates are oxime peroxides or peroximes, being produced 
by oxidising hydroxylaminedisulphonates with h variety of 
reagents (iucludiug ozone), even in the cold ; the\ behave 
as oxidising agents, becoming again reduced to iiydroxyl- 
aminedisulphonates, 2(S().,K)2NOH [(SOsKy^NOJ.^. A 
metasulphazilate is the only known cose of a triacylated 
hydroxylamine. Having, as a hydroxylarainetrisulphonate, 
one of its sulphouate radicles in union with oxygen, it is 
clearly one-third sulphatic, yet without being actually a 
sulphate. It is a mixed oxide or anhydride of two acid salts, 
one being the acid sulphate aud the other the 2/.1-normal 
hydroxylaminedisulphonate— 

(SO;,K)o!HTlio|N(S().JO^. 

The inorganic mixed anhydride most closely analogous to a 
bydroxylaminetrisulplionate is Pelouze’s salt, potassium 
hyponitrofiOHulphate, (S03K).0.(N2()K), the two salts 
agreeing iii being stable in presence of caustic alkali and in 
not yielding barium sulphate with a solnbh* barium salt, 
whilst giving rise to a sulphate with sodium amalgam or 
zinc. To understand this behaviour, it is only neces.sary to 
assume that the metasulphazilate ionises into three metMllic 
katlons and a complex trivalent anion which includes within 
itself the sulphate radicle. Dunstan and (Moulding have 
shown that zinc and acid reduce trialkylhydroxylamines to 
trialkyloxamines, so that if, as has hitherto been supposed, 
metasulphazilates were oxainines, th(>> should reduce to 
aminetnsulphonutes (nitrilosulphates), and not to amine- 
disnlphouates and sulphates. The author concludes that the 
nitrogen of tlie sulpliazilates and metasulphazilates is 
exclusively tri- and not quinqncvaleiit, as suggested by the 
earlier investigators of these salts. There is so much differ- 
ence between the properties of a peroxylaminesiilphoinite 
and those of t' e bluish- violet substance produced by the 
agtioD of sulphur dioxide on a solution of nitrososulpimric 
acid in sulphuric acid that it is improbable that Sabatier’s 
Bu^geitiou will prove correct as to the latter compound 
being the acid of Freiny’s bluish-violet salt (this Jnurual, 
1896, 622). Potassium hydroxylaminetrisulphonate is 
shown to have 3/2 raols. of water of crystallisation, whereas 
Olaut, who stated that the salt contained 1 mol. of water, 
was perhaps unaware that some of its water of crystallisution 
becomes fixed by hydrolysis during the drying. Sodium, 
ammouium, and hydroxy-lead hydroxylarainetrisulphonates 
have been prepared for the first time. 

Peroxylaminesulphonic Acid. E. Divers. Proc. Chem. 

80c., 1903,19, [273], 283. Also Sabatier, this Journal, 

1896, 622. 

In support of Sabatier’s assumption that the bluish-violet 
colour caused by the action of sulphur dioxide on sulphuric 
acid containing iiitrososulphuric acid is duo to the formation 
of the unknown acid of Fremy’s bluish-violet potassium 
salt (aulphasilate nr peroxylaminesulphonate), it is poiuted 
out that the differ* nee in properties observed by Haga 
(preceding note) is hardly greater than that between the 
behaviour of nitrous acid in the respective forms of nitro*>o- 
8ulphuric;,acid and potassium nitrite. Sabatier’s observations 
are shown to be quite consistent with the view that the acid 
is peroxylaminesulphonio acid, that is, a peroxide and a 
compound of trivalent nitrogen. 

Nitnc Peroxide ; Coneiihttion of . E. Divers. Proc. 

Cham. Soc., 1903, 19 , [271], 280—284. 

Haoa's examination of Fremy’s eulphazUate has established 
the fact that it is perox^iamipeiulpkonatef a trivalent 


nitrogen compound and a peroxide. It is a loJphonated 
nitric peroxide, as suggested by Hantssch and Semple, and 
when decomposed by water, gives a complex aobydrosul- 
pbate (hydroxylaminetrisulphonaie) on the one hand, and, 
on the other, nitrous acid and sulphonated nitrous acid 
(hydrox^laminedisulphonate), equivalent respectively to 
the nitric and nitrous acids which are yielded by nitric 
peroxide. Dinitric peroxide is therefore a true peroxide, 
nitrosyl peroxide, (N0)502. Mononitric peroxide must he 
regarded as 0: N.0, formulated with a univalent oxygen 
atom, aud not with its nitrogen atom in the quadrival^t 
condition, 0 : N : O, as suggested by Piloiy and Schwerin 
(Her., 1901, 34 , 1884 and 2354); for it seems appropriate 
to consider the constitution of the two forms of nitric 
peroxide to be the same, the only diflPerence being the 
presence in the one form of the bivalent double atom of 
oxygen, and in the other form of a single univalent oxygen 
atom. A true peroxide is correctly defined as a compound 
in which some or all of the oxygen is exerting on the rest 
of the compound only half its usual valency. Piloty aud 
porphyrexide, (CjHgNa) ; NO (/or. cit.), is to be 
regarded as being such a peroxide. 

Alholi-Meial CarhonatcH ; Dissociation of 
P. Lebeiiu. C’omptes rend., 1903, 137, [26], 1255 -1257. 
All the alkali-pietal carbonates are dissociated when heated 
in vacuo at temperatures above 800” C. (the dissociation- 
pressure rises in the case of sodium carbonate from 2 mm. 
at 800 to 41 mm. at 1,200” C.'). The oxides formed are 
volatile at the temperature used, and thus a volatilisation of 
the carbonate may be said to occur. Grouping the alkali- 
metals into the divisions ; (1) lithium and sodium; (2) 
potassium, rubidium and caesium ; the more readily dis- 
sociablo carbonate in the first group has the lower atomic 
weight, whilst those in the second group have the higher 
atomic weights.— J. T. D. 

Potassium Chloride ; Treatment of “ Hartsalz ” and Mixed 

Crude Potassium Salts for . C. Bauer. Cliem.- 

Zeit., 1903, 27, [104], 1268—1270. 

Thr process of extraction of potassium chloride requires 
modification accordiug to the naturi' of the raw material. 
A works which had been using a mixture of carnallite, 
sylvine, and ‘‘ llartsalz ” of variable composition (seel., 
below), was compelled, through failure of this raw material, 
to work upon, first, “Haitsaiz” (see II.), and la^er upon a 
mixture of salts (see III.) ; both of thet-e supplies containing 
much more magnesium sulphate and less magnesium 
chloride than the original supply'. 
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When these were submitted to the usual process 
(solution in mother liquor from a former operation by 
blowing in steam, settlement, and crystallisation) the 
crystallised potassium chloride contained less than 80 per 
cent, of potassium chloride, and lixiviatiou of it was 
necessary. The liquors from this, and the condtused 
steam, increased the bulk of the mother liquors used for 
extracting the raw material to such an extent that frequent 
evaporation was necessary. It was found, however, that 
wKen the raw material was more finely broken up (no 
pieces larger than a walnut), heated with the solvent by 
means of a steam coil, and brought thoroughly into contact 
with the solvent by mechanical agitaiiou, much better 
results werp obtained. The solvent used at first was a 
saturated solution of common salt, afterwards the mother 
liquors from the crystallisation, deficiencies being made up 
by addition of saturated common salt solution and lixivia- 
tion liquors from the preparation of 98 per cent, potasiiudi 
cblonde. The heating and agitation weie kept up till the 
liquid had a sp. gr. of 1 *8 ; then the contents were allowed 
to iettle, the liquid poured off and allowed to crystallise, 
and the undissolved residue removed and thoroughly 
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diHiupcl. Ths residue, aboot 80 per cent, of the oriRinal 
jiiateriHl, contained not more than 3*8 per cent, of potassium 
rhiorifle. and about 7 per cent, of moisture. The cryatals 
83—85 per cent, of potassium chloride. This 
mirhocl was found applicable, not only to “Hartsalz” 
alone, but to various mixtures of crude salts ; but when 
the uiuguesium chloride content of these mixtures reaches 
(u ( xceeds G per cent., it becomes practicable to work them 
after the manner of carnallite. The mode of heating by 
means of steam coils allows much closer control over the 
composition of the liquors than the open steam method, 
and avoids the necessity of evaporating surplus liquor. In 
sj)ito of the high kieserite content of the “Hartsaly/* 
worked, there was no formation of potassium magnesium 
sulphate; nor was the same substance produced in the 
form of tine mud, when extracting the salts with magnesium 
chloride liquor, as was always the case when heating by 
open steam. — J. T. D. 


Barium Nitrite ; Preparation of . O. N. Witt and 

K. Ludwig. Her., 1903, 36, [17], 4384—4389. 

l{\Kii At nitrite cannot be prepared from the nitrate like 
the alkali nitrites, as it liecomposes at too low a tempera- 
tun' ; ana the only preparation which has come into 
(‘ommerce is made from sodium nitrite by converting it first 
info silver nirnfi' and then decomposing this by barium 
eliioride, and is thus expensive. Matuschek attempted to 
prepaie it, af the suggestion of one of the authors, as 
potassium nitrite is made from sodium nitrite, by direct 
decomposition of soduiiu nitrite and barium chloride; but 
the sodium chloiide which falls from the hot liquid, when 
tlie exa.'t molecular proportions for complete exchange are 
used, coQtairis in admixture quite half of the barium 
chloride originall} used. This the authors have found to 
lie due to the “salting out” of barium chloride by the 
sodium chloride and barium nitrite formed, each containing 
an ion in common with tlie barium chloride. Accordingly, 
by using two molecules of sodium nitrite to one of barium 
chloride, tney have succeeded iu “salting out” completely 
the sodi.mi chloride b;y means of the excess of sodium 
nitrite f which has no ion in common wdth the barium 
chloride, and hence does not affect it), and crystallising 
out practically all the barium nitrite on cooling. The 
proces.s is conducted as follows : — 360 grms. of 9G per cent, 
sodium nitrite and GlO grms. of barium chloride are 
intimately mixed, while 3G0 grms. of the nitrite are dis- 
solved 111 a litre of boiling water. The mixed salts are run 
into the boiling liquid, and the reaction is completed almost 
at once The liquid is filtered by suction in a steam-jacketed 
funnel, and the filtrate on cooling deposits good crystals of 
hanuui iiitnte. 'I’lmse are separated centrifugally from the 
mother liquor, which is again ready, Avhen boiled, to take 
another charjje of the mixed salts, and thus to circulate 
continually, with only the additions needed to make up the 
inevil able mechanical loss. The nitrite is twice crystal- 
lised, I kdo. being dissolved each time in 300 c.c. of water, 
and the resulting crystals separated from the mother liquors 
by means of the centrifugal machine. The yield of nitrite 
’•n the first operation varies from 280 — 300 grms. (theory 
‘i92) , and the ultimate yield of twice crystallised, chlorine- 
free salt is about 85 per cent, of the theoretical. The 
nieflianical losses would be relatively less if the process 
Avere vvorked on a larger scale. The salt, and its solutions, 
are quite stable under 1 15° C., and 'it can thus be used for 
the direct preparation of solutions of determinate strength. 
It used for diazotising amines iu sulphuric acid solution, no 
morganic salt is Jeft in the filtered solution of the diazo 
compound ; and the salt also forms a starting point for the 
preparation of other nitrites, by doable decomposition with 
the metallic sulphates.-— J. T. D. 

Fluorides; Preparation of Anhydrous Crystallised 
Defacqz. Comptes rend., 1908, 137, [26], 1251—12.53. 
Manganese fluoride (Moissan and Venturi, this Journal, 
900, 569) is heated to fusion with 10 times its Weight of 
iialemm chloride for two hours at 1000®— 1200° C. ; the cold 
product is broken up and extracted fiwt with cold water, 
ater with water acidulated with hydrochloric acid, the latter 
fulveut being finally boiled. A Wbtie fei^ue remains, in 


well-formed cubes, having the composition CaF- If the 
fusion be effected at SOCr— 1000® C., the crystals formed 
will be of octohedral form. If the crystals be heated in 
fused manganous chloride or alkali chloride, or if the 
mixture made for their preparation contain a large propor- 
tion of manganous fluoride (and heooe a large proportion of 
manganous chloride when the reaction has prooiieded some 
way), calcium fluochloride CaClP is formed. The author 
has prepared by a similar process the fluorides of barium, 
strontium, magnesium, and lithium. — J. T. 1). 


Copper-, Cause of the Non-precipitaiion of , by 

Hydrogen Sulphide, from Potassium Cyanide Solution 
F. P. Treadwell and C. v. Girsewald. Zeits. anortr.’ 
Chem., 1904, 38, [1], 92 — 100. ® 


X HK laci umi copper is not precipitated by hydrogen sulphide 
from potassium cyanide solution has been ascribed to the 
formation of the complex salts, KflCii 2 (CN)sand KoCu.(CNA 
respectively. The authors find, however, that whilst 
concentrated .solutions of the former salt are not precipi- 
tated by hydrogen sulphide, solutions of the latter salt are. 
It was also found that an ammonlacal solution of copper 
containing enough potassium cyanide for the formation of 
the salt Ka(NIl 4 )Cu. 2 (CN)g, is not precipitated by hydrogen 
sulphide. The authors conclude that the non -precipitation 
of copper from potassium cyanide solutious is due to the 
formation of tiie complex ions [CugCCN)^] and probably 


English Patent. 

Lime Waste of Alkali Works and Lime Sulphate Waste i 

Utilisation of . H. Oliver and W. Bevan New 

Ferry, Chester. Eng. Pat. 9412, April 25, 1903. 

The waste lime material is suspended in water, run off from 
the grit, allowed to settle, dried and caked in kilns. The 
cakes are ground up, u.sually with oyster shells or the like 
and the powder is wetted with solution of a magnesium 
salt, and magnesia may be added. Some fine fibrous 
material or insoluble organic powder is introduced, and 
the mixture is moulded into blocks adapted to various 
purposes. Colouriog materials may also be added, either 
disseminated iu the mixture or as a transfer. E. S. 


United States Patents. 


Hydrocyanic Acid and Cyanide Salts therefrom} Process 

of Making . J. H. Paul, Charlton. TT.S. Pat 

746,876, Dec. 15, 1903. 


Skb Eug. Pat. 72 of 1903 ; this Journal, 1903, 134". 

— T. F. B. 

Hydrocyanic Acid and Cyanides ; Process of Manufac-^ 

turing . J Tcherniac, Freiburg-iu-Breisffau. U S 

Pat. 747,271, Dec. 15, 1903. 

See Eng. Pat. 17,976 of 1902 ; this Journal, 1903, 1045. 

— T. F. B. 

Alkali Cyanides} Manufacturing — — P. DanokwArdt, 
Deadwood, S.D. U.S. Pat. 746,795, Dec. 15, 1903. 


.fx aou a carome or an BiKaiine earth metal are 

heated with a salt of an alkali metal in an atmosphere of 
nitrogen, and the fusion is continued after addition of a 
mixture of an alkali metal salt and a carbide of an alkaline 
earth metal. The furnace shown is of the electric type 

— E.’S. 

Alkali Cyanide and Alkali Metal ; Process of Siemlta- 

neously Producing . p. Danckwardt. Deadwood 

S.D. U.S. Pat. 746,796, Dec. 15, 1908. ' 


An alkali nitrite, another alkali salt, aod a carbide of an 
alkaline earth metal are heated together with “ excluskm of 
air,” or, as expressed in another claim, an alkali nitrite ie 
heated in the presepqe of nascent carbon or ” carbon aboijt 
to be produced,” and of a nascent alkali metaL with 
exclusion of air.— E. S. 


Sulphaie of Barium add Chloride of Zinc } Prooei 

Ob^imng . W. D. Gilman, Boland Part, 

U.S. Pat. 746,954, Dec. 15, 1908. 


Solutions of barium sulphide apd pf sine chlodde are 
miped I the barium chloride solution thus, formed is pepantfod 
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fiont tlw precipitate, and li mixed with an aqueous solation 
of *ino sulphate. The barium sulphate thus thrown down 
ii separated from the solution of zinc chloride, from which 
solutiou the sine chloride is recovered. — E. S. 

Chromates [ Bichromates] of the Alkaline Metals ; Process 

of Making . F. M. and 1). D. Spence, A. Shearer, 

and J. J. Craig, Assignors to Peter Spence and Sons, 
Ltd., Manchester. U.8. Pat. 747,21^.5, Dec. 15, 190a. 

Skb Eng. Pat. 5057 of 1900 ; this Journal, 1901, 575. 

~T. F. B. 

Potassium Chloride ; Process of Extracting , from 

Fuci and Algw, D. M. Balcb, Assignor to A. P. | 
Stephens, both of Coronado, Cal. U.S. Pat. 747,291, 
Deo. 15, 1903. 

Dried seaweed is cut or broken up, dusted with lime or 
the like, and carbonised hj being heated “ under pressure ’* | 
in air-tight receptacles. The product is powdered and 
lixiviated, and the cleared solution is evaporated to obtain | 
colourless merchantable potassium chloride.-— K 8. I 

Fbukoh Patents. 

ffydrocyanic Acid and Cyanides; Manufacture of . 

J. II. Paul. Fr. Pat. 334,947, Aug. 31, 1908. 

See Eng. Pat. 72 of 1903 ; this Journal, 1903, 1347. 

— T, F. B. 

Caustic Soda Solutions, Caustic Soda, Chlorine, and its 
Derivatives ; Method of Obtaining .Strong , bg Elec- 

trolysis of Sodium Chloride. U. Escriva do Bomani. 
Fr. Pat. 834,332, June 25, ld03. XI. A., page 6h. 

Caustic Soda; Process of Manufacturing . 

C. E. Dolbear. Fr. Pat. 335,071, Sept. 7, 1903. 

See Eng. Pat, 19,243 of 1903 ; this Jourual, 1903, 1291. 

— T. F. 3. 

Sulphur; Process and Apparatus for the Extraction 
(if~-^, by Continuous Working. K. L. Lalbiu. First 
Addition, dated Aug. 5, 1903, to P^r. Pat. 333,094 of 
June 12, 1903, See this Journal, 1903, 1292. 

Earths, and especially organic matters, containing sulphur, 
such as tar or woody matters, are charged by aid of a 
screw conveyor, operating in a hopper into the top of a 
vertical retort, wider at the base than above, and heated | 
from an adjoining furnace through surrounding flues. A , 
branch from the lower part of the retort, first curved and 
then horizontal, traverses the furnace above the fireplace, 
and has entrance into a condenser for sulphur, provided 
■with an exit tube for uncondensable gases. Arrange- j 
mentaare made for blowing into the retort a measurable ; 
quantity of compressed air, in order to oxidise gases which 1 
mi^t otherwise form explosive mixtures. The spent i 
material is discharged from the bottom of the retort by j 
the operation of a screw. The apparatus may be adapted 
to the production of sulphur dioxide.— E. S. ! 


m-QLASS. POTTEET. ENAMELS. 

Olaes Meted; Melting of , for Plate Glass. H. 

Knoblauch. Sprechsaal, 1903, 36 , [50], 1881— 1882 ; 

[51], 1915—1917. 

An ordinary charge of “ metal ” for plate glass consists of; 
sand, 105 parts ; sodium sulphate, 80 ; oalcspar, 50 ; and 
anthracite, 4* 1—4*2 parts; and these 300 parts will 
fu^sh 100 parts of glass containing 72*4 per cent, of 
silica, 15*8 per cent, of sodium oxide, and 12 *.2 percent, of 
lime. In the furnace, the sodium sulphate melts first, 
dissolving the lime and afterwards the sand. At the same 
time the carbon reduces the sulphate to sulphite, with 
liberation of carbon monoxide, and the calcium carbonate 
parts with a portion uf its carbon dioxide, whilst the.aiiica 
displabes sulphur dioxide from the sodium sulphite ; and 
this liberation of gates sets the mass in ebullition. Owing 
to the varying action of the heating gases, which also 
tontain reducing rarboii,it is imppesible to obtain a Uniform 


I result in all cases from a constant proportion of eatibcNDi in 
the metal. When the total carbon is too small, the Hheia- 
> tion of gas is diminished and sandiver is formed, the sand 
and lime also sintering to form incrustations. In such 
event, the smelter must immediately throw in more carbon, 
in small quantities at a time, and break op the crust by 
means of an iron crutch ; if this be neglected, the resulting 
glass will be full of unmelted ingredients. If, on the other 
hand, there is an excess of carbon, a reddish-brown scum 
will form on the charge, and the pots will be liable to boil 
over unless the defect be remedied by throwing in more 
sodium sulphate and stirring the mass. In the absence of 
this treatment the glass will be coloured yellow-green to 
brown-red by excessive reduction of sodium sulphate to 
sulphide, and its plasticity will also be lowered. In the 
event of the charge consisting of small quantities of residual 
metal and a large quantity of cnllet, unmelted inclusions 
may be formed, and there is also a risk of inclusions of 
sandiver should this latter substance be in a reduced state 
when fresh portions of metal are added to fill up the pots 
during the melting proce.ss. This may be obviated by pro- 
viding an oxidising atmosphere in the furnace while the pots 
are being filled up. In tbe clarifying stage the sandiver 
must be eliminated by either skimming or redaction, tbe 
latter being preferable as not entailing any prejudicial 
lowering of temperature. The mass i.s then clarified by 
introducing a wet block of wood on the end of an iron rod, 
the violent liberation of gas thereupon ensuing causing the 
expulsion of any pre-existing gas bubbles. Arsenic produces 
the same effect, but has now passed almost entirely out 
of use. This clearing process must be repeated at intervals 
of an hour, for if delayed until the glass has become too 
fluid, the charge is liable to troth over. The final stage of 
melting is attended with diflBculty, owing to the risk of pots 
giving way under the softening effect of ihe heat — which is 
near the melting-point of the pot material — and the weight 
of the contents. Finally, to impart to the charge the cou- 
sistcncc necessary for plate glass, it must be left to cool for 
several hours, the gas being turned off, the ports opened, 
and the chimney draught through the furnace reversed 
every quarter of an hour. — C. S. 

Porcelain Glazes; New Yellow , for Strong Fire, 

T, Hertwig. Sprechsaal, 1903, 36, [49], 1845 — 1846. 

On porcelain body rich in alkali (composition, 40 parts of 
clay substance, 25 of quartz, the quaitz and part of the 
felspar being introduced from Tbunugian alkaline sand, 
uud 25 of felspar; to this different quantiiies of glaze 
material are added, and tbe mixture not too finely ground), 
the author obtained a series of brilliant colours with com- 
pounds of tungsten and molybdenum, these furnishing 
yellow and orange shades in presence of manganese in the 
reducing fire. At high temperatures manganese peroxide 
appears to yield oxygen to tungsten, the yellow being shaded 
from ivory to reddish-yellow orange by the manganese 
coloration. Natural calcium tungstate is also stained ochre- 
yellow. A 10 per cent, solution of molybdenum phosphate 
I gave sulphur-yellow on the glaze being fired on a biscuit 
I painted with concentrated manganese chloride. Other 
molybdenum compounds furnished the well-known Eoer- 
strand black (molybdenum protoxide), the contours shading 
off into grey-white by oxidation. Colloidal tungstic acid 
(from the sodium salt) and its compounds give sulphur- 
yellow, which is converted into a whole range of tones, 
from ivory to orange-yellow, on refiriug after the application 
of concentrated manganese nitrate or chloride. Alkali 
tungstates, supersaturated with any acid except nitric, and 
reduced by metallic tine, furnish a blue precipitate of 
tungsten tungstate, which dissolves to an intense blue 
solution in phosphoric acid. Ammonium tungstate, when 
heated until the liberation of ammonia ceases, fumlshea 
ammonium metatungstate, which can be used as aglaae 
pigment ; and orystallisable metatungstates, suitable tor the 
same ' purpose, can be obtained by treating solutions 
nitrates or chlorides of alkaline earths or metals wi^ 
tun^io acid, or by treating alkali tungstates with phM^ 
phorio acid. The metatnngstates crystallise out, and are 
solul^ in water. Double salts, also soitabie for pigments, 
cab be pillared by treating alkali metatungstates iM 
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barium chloride, and the resultinpr banum salt with metallic 
sulphates. Cadmium borotuugstate, when treated with a 
1 tree quantity of concentrated manganese nitrate solution 
Mud sodium metotungstate, followed gradual additions 
of water, slowly furnishes a wine-red liquid, which gives an 
ivory underglaze colour when fired. This, however, con- 
verts into brown the subsequently applied glaze pigments, 
especially iron-red. Orange tones were found to fail unless 
fired immediately after application, owing to absorption by 
the porous biscuit. — C. S. 

English Patents. 

Waste Heat from Reheating Furnaces^ known as ‘‘ GLowry 
Holes f Used in Glass Works; Means for Utilising 

, and Means for furVicr Effecting Economy in the 

Use of such Furnaces and for Reducing the Quantity of 
Smoke Escaping therefrom. G. K. Kidsdale, WaUail. 
Eng. Pat. 8789, April 18, 1993. 

The waste heat of the products of combustion of the 
rehodtiug fur^ace.^, or the “ glowry holes/’ is utili'^ed to 
beat the muffles or ovens, known as “ lears,” in which the 
manufactured articles are annealed. For this purpose a 
flue runs from the crown of the “ glowry hole ” to that 
part ol the “lear” where the grate is usually placed. 
Further, air flues are formed in the thickness of the two 
side walls and in the hack wall of the heating chamber of 
a ‘ glowry hole.” Air from the atmospliere passes through 
these flues and mixes with the combustible gnhcs inside, a 
higher temperature and luon* perfect combu^tiou being 
eonseipieritly obtaiiud. These air flues maj be controlled 
h\ damjKT'. — A. («. L. 

Glass; Manufacture of Plates or Sheets of awd 

Apparatus to be Employed in such Manufacture. J. 
lIiK-^t, Vineland. N.J. Eng. I’at. 21,782, Oct. 9, 1903. 

Tirr glass is jxmred on to a mould table or bed having a 
perfeetlj level surface, preferably highly polished. This 
table may be heated befoie placing the glass on it. After 
the glass has b« en placed on the table, an air-tight cover 
cHusrd to (leSi’end on it so a.s to enclose that part of the 
top of the table which contains the glass. This cover 
carries a roller, which is caused to traverse the table one or 
more time-*, theicby causing the glas.s to spread out into a 
sheet of prederermiued thickness, the thickness being best, 
regulated by having a recess in the table, the depth of the 
recess determining the thickness. The whole operation is 
carried out under air-pressure, which is increased at the 
end of till' rolling to the highest possible point. True 
smooth surfaces are thus obtained, which require no sub- 
bequeiit gnndiug or polishing. — A. G. L. 

French Patents. 

Ceramic Ar ta les ; Composition for — — . C. Robin. 

Fr. Pat. 334,490, Aug. 7, 1903. 

The composition is formed either of one or of several clays, 
the silica In the mixture amounting to 65 to 75 per cent., 
and being five to six times the alumina. A suitable mixture 
consists of 69 percent, of silica, 11*5 of alumina, 1*5 of 
feme oxide, 4*5 of lime, 1*5 of magnesia, and 12 of water, 
carbon dioxide, and organic matter. — A. G. E. 

Enamelling ; Process and Apparatus for . J, C. Reed, 

U.S.A. Fr. Pat. 834,506, Aug. 8, 1903. 

The metal object to be enamelled — as a bath pan, for 
instance — is transferred from the furnace to a metal 
receptacle having a movable bottom, and a closely-fitting 
cover, carrying the mechanism for feeding and distributing 
tlie euamel, aud protected on all sides from heat radiation 
by asbestos packing or the like. A predetermined quantity 
of the eujmel is placed in a hopper, and, by mechanism 
operated by an electric motor, is fed regularly into a 
^rtical pipe descending a certain distance into the pan to 
w enaiuelled, where, by rapid rotation and the action of 
distribijtihg wings, the enamel is dispersed centrifugally, 
and also falls about in such manner as to cover the internal 
surface of the |Min uniformly. It is a feature of the inven- 
iion that the object to be enamelled is maintained im- 


movable, whilst the enamel is meohauioally supplied, within 
a space closed from the air, and so protected against loss of 
heat that the enamelling is effected at a single process 
without the necessity for re-heating.— E. S. 

IX.-BIIILDING MATEEIALS, CLAYS. 
MORTAES AND CEMENTS. 

Lime Sandstone; Manufacture of IT. Schon, 
Chem. Ind., 1908, 26, [24], 621-624. 
According to the author, the method in which the lime is 
slaked in fhe same vessel in which the moulded blocks of 
artificial stone are hardened has proved to be the most 
economical, and it is now in use in 50 factories The lime 
is jilaced in iron chests, which are arranged along the 
bottom of the cylindrical hardening chamber, and the 
trolleys bearing the moulded aud pressed blocks of stone 
are wheeled in over them. The hardening is effected by 
steam under pressure and, by slaking the lime in the 
hardening cdiamber, a considerable saving of steam is 
attained. For example, in two coaiparjitive tests the eight 
lime-cli^sts were eacli tilled in one case, with .3 cwt. of 
slaked lime, and in the other with 3 cwt. of quicklime. 
Eight trolleys, containing altogether (5,400 moulded blocks 
of stone, wore then placed above the lime in eaeh hardening 
chamber. The two chambers were then heated up to 
8 atmospheres of steam pressure. The chamber containing 
the slaked lime was heated entirely by means of steam 
from a boiler, and the desired pressure was attained in 

2 hours 1.5 minutes. In the other case, by adding 120 litres 
of water to eaeh of the lime-chests, the heat generated 
raised the pressure in 3 minutes hy 2 atmospheres, and then 
on introduciog steam from the holler, the pressure of 
K atmospheres was attained in I hour 12 minutes. The 
saving of coal amounted to 0*7 cwt. per 1,000 blocks of 
stone. — A. S. 

Lime- Sandstone Brick; Lime in the Manufacture of . 

S. V. Peppel. Thouind.-Zeit., 1903, 27> 2204 — 2205. 

Fractical experience has shown that 5 — lo per cent, of 
lime is suffleient to furnish a good liuie-Hand brick, though 
the researches of Glasenapp demonstrated that, in the case, 
of fine sand, a larger proportion of soluble silica could be 
obtained by increasing the amount of lime to 10 — 20 per 
cent., and more especially by raising the steam pressure in 
the hardening vessel. The study of the influence of the 
amount of lime on the crushing and tensile strength of the 
bricks has been resumed with varying proportions of coarse 
and fine sand and difierent kinds of lime (slaked under 
pressure). The sample blocks were moulded under a 
pressure of 700 kilos, per sq. cm., and hardened by 10 hours’ 
exposure to a steam pressure of 1 1 atmospheres. With 

3 parts of coarse and 2 parts of fine sand, and 5 per cent, 
of dolomite lime ; the crushing streni^th of the blocks was 
259 kilos, per sq. cm., increasing to 391 with 10 per cent, of 
dolomite lime. In the latter case the strength was found 
to be nearly doubled (529 kilos.) by congelatiou, owing, it 
is assumed^ to the combination of free lime with carbon 
dioxide absorbed by the water. In other te^ts with the same 
proportions of sand, but with white lime, 5 per cent, of the 
latter gave a crushing strength of 184 kilos., which was 
not increased more than three-fold (491 kilos.) by misiog 
the proportion of lime to 40 per cent. The conclusion 
drawn from these two sets is that the increased strength 
resoltiug from higher percentages of lime is not com- 
mensurate with toe greater cost, and that for practical 
purposes not more than 10 per cent, of lime should be 
employed. The question of hydraulic lime versus white 
lime was also investigated, one sample being prr^pared from 
limestone containing 85 per cent, of calcium carbonate with 
traces of magnesium carbonate, and the other from 
dolomite composed of 42 — 44 per cent, of magnesium 
carbonate and 56 — 58 per cent, of calcium carbonate. Tlie 
bricks were made of mixtores consisting of 2 parts of coarse 
sand, I of fine sand, and 10 per cent, of lime ; they were 
subjected to a moulding pressure of 1,950 kilos. |^r iq. 
cm., and hardened under a pressure of 11 atmospheres for 
4 — 14 hours. The erasing strength averaged 544 kilos. 
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with the groy lime, but only 864 kilos, with the dolomite 
linje, ph)bftbly owing to the inferior cementing power* of 
megnesinm silicate— an idea that seems to be conBrmed 
by the higher faculty for absorbing rviiter. Finally, the i 
wbstitution of kaolin for fine sand in the mixture dimi- 1 
uishtd the crushing strength by about one-half, from j 
which the author concludes that high-pressure steam is j 
noD-efct-entiul to develop the properties of hjdrauhe lime, | 
whereas moisture is indispensable. He aNo considers 1 
that storage in water will improve the crushing strength , 
of lime-sand brick, an opinion that has been coofiniied 
by experiments at Oharlottenburg. On the same suhieci, 
Zapf has reported a ease where a mixture containing a lime 
with 84 per cent of calcium oxide furnished better brick 
than lime with 97 per cent, of calcium oxide under the same 
conditions of hardening (10 h(»urs), though on doubling 
the tune of hardening ibcso results were reversed. The 
more rapid bardening of the 84 per cent, lime is attributed 
by Cramer to its hydraulic properties, the calcium silicate 
binding the mass even before it is hardened, whilst the 
increased crushing strength imparted by liardcning is 
due to the con version ef the still free lime into silicate 
during the process,— C. S. 

Firebrick ; Ban, rite in the Manufacture of ■. 

Thoniml.-Zeit., 1903,27, [HO], 2132-51134. 

Thk best variety of bauxite for the manufacture of fire- 
brick for blast furnaces is said to be one approximating in 
composition to natural clay, with a slight preponderance of 
alumina to raise the fusing jioiut and so retard combina- 
tion of the silica and alumina. If, however, the proportion 
of alumina he excessive, llui product Is brittle, shrinks 
unduly, and is susceptible to the action of acid slags. A 
sample of bauxite, containing 49 per cent, of alumina, 28 
per cent, ot silica, and 18 per cent, of water, has been 
favourably reported on by Seger and Cramer, who state 
that the tendency to shrink is almost counteracted by the ^ 
appreciable quantity of silica present, and that the substance i 
belongs to the highest class of fireproof materials. It is | 
loss affected by .strongly basic slags than are the best basic j 
firebricks, and tliough attnuKcd by slags of analogous , 
composition, the resulting superficial vitrification forms a , 
protecting lajer, which advances as the outer portmn is . 
gradually fused away in the blast furnace, and therefore 
prolongs the life of the lining. The fusing point is 1S^).37 ; 
Seger cone, and after the first baking the bricks retain their 
volume. On liie other hand, a bauxite richer in alumina 1 
and puorer in silica is preferable for tirehiick expi.sed j 
to the action of basic slags and high dry heat, e.g.y forced- | 
draught fumaccs, coal-dust firing, steam laising on torpedo j 
boats, &c. A T)[»icul speiMmen of this Clam'S contained | 
21*2 per cent, ot silica, 74*78 per cent, of alumina, mid 
3*88 per cent, of iron oxide. This fused at Seger cone 
Ho. 39, ceased to shrink after the first baking, and resisted 
the attacks ot highly basic slags. When bauxite is used as 
an adjunct in firebrick, it should first be fired at a high 
temperature, then finely ground and intimately mixed with 
th^ clay hind before the fireclay is added. This is the 
only way in which the added alumina can he caused to dis- 
charge its true function of increasing the fusing point of 
the mass, adding the bauxite in grouulea merely resulting 
in the grudu il disintegration of the whole. — C. S. 


oaicium carbonate with silica, in the proportion SiOstlfC^O, 
for three hours at white heat, then puli^erising the mass 
and repeating the operation. At the end of eight hours’ 
caldnation, the negative result of the phenolphthidem test 
showed that the whole of the lime had entered into combi- 
nation. The product formed a sintered mass, which stood 
the boiling test, and, when triturated with water, set 
gradually without any increase of temperature. This tri- 
silicate being very unstable had to be stored out of contact 
with atmospheric moisture. When treated with 95 per cent, 
alcohol it suffered dissociation in 2 — 3 hours, and then gave 
I a colour reaction with pheuolpbthalein. Bicalcium silicate 
I was prepared in a similar manner, and found to be fairly 
i indifferent to alcohol containing up to 50 per cent, of water, 
i the di.ssoeiiition being very gradual. Its setting properties 
j are inferior, and the cubes soften on boiling. iWonged 
’ incineration of the bisilicate with 1 mol. of calcium nitrate 
gave a wcll-siutered, homogeneous pioduct, more indifferent 
to strong alcohol than the amorphous form, and behaving 
like well-inude cliuker. Ho decidedly crystalline structure 
could, however, be detected by the unaided eye. From the 
behaviour of bicalcium silicate in presence of water and 
lime ivater respectively, the author confirms the view that 
the hydration of the trisilicate piuceeds in two stages, the 
I first consisting in the formation of hisilicute and calcium 
j hydroxide, thp reaction between these in prei-ence of water 
I then resulting in the formation of the monosilicate and the 
hydroxide. Ho success attended attempts to c<imbine more 
than 3 mols. of lime with I mol, of silica, even by prolonged 
exposure to white heiit in presence of merely a slight excess 
of lime. — C. S. 

English Patents. 

Wood; Impregnation of . .T. Wetter, Loudon. From 

O. lleise, Berlin. Eng. Pat, 4435, Feb. 25, 1903. 

See Addition, of Feb. 20, 1903, to Fr. Pat. 335,480 of 1902 ; 
this Journal, 1903, 1049, — T. F, B. 

Paving Material or AapkalU Fdlmg-up Ceinent, Water- 
proof ng Material and Paint. W. P. Thompson, Liver- 
pool. Eng. Pat. 24,807, Hov. 12, 1902. 

Tub paving material is made by adding to melted pitch 
equal parts of burgy (the fine sand of glass works), fine 
field-sand or sea-sand, coar.se-grained sea-sand, and as 
much fine and coarse gravel or broken macadam as can be 
added without taking away too much from the plasticity 
of the material. The burgy used, should pass through a 
150-raesh sieve ; it may be replaied by equally fine sand 
obtained by crushing gold ores. If the sand contain no 
liases, a little lime may be added to combine with the tar 
acids. The finished composition contains only 10 per cent, 
of pitch. For use ns a waterproofing material, e.g.y for 
foundations, the coarse gravel or maeaCam is omitted. 
For ornamental purposes an intensely hard composition is 
I obtained by adding gum, lac, or resin to the pitch, 
i —A G. L. 

Fire-Bricks, Crucibles, Betorts and other Refractory 

Articles; Process for Manufacturing . J. BOch, 

Riga, Russia. Eng. Pat. 24,u4I, Nov. 5, 1903. 

CiiKOMB-inuN ore is purified by washing from the easily 
fusible admixtures it msy contain. It is then powdered, 


Portland Cement ; Constitution of . W. Richter. 

Thonind.-Zeit., 1903, 27, 1862—1864. 

To ascertain the reliability of the hypothesis that the 
ahliODce ol colour reaction between finely-ground Portland 
cement and pbenolpbtbalein is due to the presumably free 
lime present being in the crystalline form, the antbor pre- 
pared specimens of crystalline lime by the calcination of 
anhydrous oAlcium nitrate. The product, when mixed with 
watet, sets like cement and stands the boiling test well, 
but gives the ceJour reaction with phenolphthakin in an 
anhydrous solvent. This result, he considers, proves that 
no free lime is present in cement, calcium aluminate being 
also precluded for the some reason; the probability is that 
the aluminate is present solely in the form of neutral 
sillco-ahmiinate. In preparing a synthetic Portland 
cemont, successful results were obtained by fusing equal 
quantities c! afibydfous ealet^m nitrate and amorphous 


mixed with powdered fireclay to which aluminium hydroxide 
has been added, and burnt. A substance rich in carbon, 
such as sugar, resin, or coal, is preferably added in small 
quantity to the mixture before burning. The hydrated 
alumina may be replaced by the byilroxides of other highly 
refractory oxides.— A. G. L. 

Lime Waste of Alkali Works and Lime Sulphate Waste i 
Utilisation of — — — . H. Oliver and W. Bevan. Eng. Fat 
9412, April 25, 1908. VII., page 61. 

United States Patents. 

Slone; Indurated — . C. A. 0. Rosell, Hew York 

H.Y., Assignor to Composite Stone and Brick Oo*, llel 
lf.S, Pat 747,229, Dec. 15, 1908, . . . , , 

The stone consists of a mixture of silica, alkali idaiibifiitt 
and alkali fdlieate, mowtded and iidurated. The 'i^i 
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Hliiminaie may be applied, in the fom of a aolotion, to the 
moulded and partly indurated article, the induration then 
being completed.— A. G . L. 

Ispkalt, Stone, Manufacture of Artificial . 

^ C. Rnbitschunj^, Frankfort-on-tbe-Maine. U.8. Pat. 
748,019, Dec. 29, 1903. 

■^i V- En<^ Fat. 17,612 of 1902 ; this Journal, 1903. 867. 

— T.F.B. 

Cemnit T from Slac/l ; Manufacture of C. von 

Eorcll, Hamburg. ’ U.S. Pat. 747.882, Dee. 22, 1903. 

EnL^ Pat. 23,443 of 1901 ; this Journal, 1902, 347. 

^ — T. F. B, 


completely enclosed in masonry and Portland cement. The 
annual output of ore is about 800,0(K> metric tons, yielding 
more than 500 tons of morcnry. The. ores, after being 
sorted and crushed, are roasted in muffle furnaces, and the 
mercury is condensed in large U-shaped earthenware recep- 
tacles, on the bottom of which it separates as a alimy bhiok 
mass or stupp.” This is treated in centrifugal machines 
called ** presses” and the dirt, &c. separated is again 
roasted. The mercury is placed for shipment in heavy 
cast-iron vessels, with screw tops, called ** arrobas each 
arroba holds about 25 lb. of mercury. It is estimated that 
the deposits will last for another 40 or 50 years at the 
present rate of extraction. — A. S. 


(\>meiil, and Process of Making same. H. Passow, Ham- 
burg/ Assiguor to H. Edmunds, London. U.S. Pat. 

747.919, Dec. 22, 1903. 

Si-ic Fr Fat. 324,687 of 1902 ; this Journal, 1903, 630. 

— T. F. B. 

Cement, and Process (f Prodacina same. II. Passow, 
Hamburg, Assignor to H. Edmunds, l^ondon. U.S. Pat. 

717.920, Dec. 22, 1903. 

Sitr Fr. Pat. 328,533 of 1903 ; this Journal, 1903, 999. 

— T. F. B. 

Cvnunf. and Process of Producing same. H. Passow, 
Hamburg, Assignor to H. Edmunds, London. U.S. Pat. 
7 17,921, Dee. 22, 1903. 

Sle Eng. J’at. 14,278 of 1900; this .Tournal, 1901, 992. 

— T. F. B. 

Fkknch Patknts. 

isphalt ; Artificial . J. A. Soriano. Addition, of 

Aug. 3, 1903, to Fr. Pat. 332,051 of May 13, 1903. 111., 
page hb. 


English Patents. 

Metals ; Purifying and Separating . VV, 8. Simpson, 

London. Eng. Pat. 28,938, Deo. 31, 1902. 

To facilitate the decarburisation and purification of iron for 
steel-making, See., the metal is run into a receptacle lined 
with a refractory and non-conducting material, which vessel 
is subjected to repeated concussions, as by dropping 
many times upon a solid foundation from a height of 
about 12 in. The same process is used generally with 
metals while in a molten state, to eliminate metallio oxides 
and other impurities, and to separate metals of varying 
densities. — E. S. 

Furnaces for Roasting Pyrites and other Substances. F* 
Benker, Cdichy, and E. Hartmann, Wiesbaden. Eng, 
Pat. 260, Jan. 5, 1903. 

Skb Fr. Pat. 327,832 of 1902 ; this Journal, 1903, 950, 

— T. F. B. 

Melting and Heating Furnaces ; Improved Combined-——^. 
J. Shanks, Barrhead, Renfrew, N.B. Eng. Pat. 2515, 
Feb. 3, 1903. 


Stone, Artificial; Manufacture of — , with Magnesite. 

C CJroycu. Fr. Pat. 334,562, July 6, 1903, 

To avoid the inconveniences attending the use of mag- 
nesium c’liloride, this substance is only made as wanted, by 
treating magnesite with strong hydrochloric acid. The 
solution obtained is allowed to cool, and then immediatelv 
added to the mixture of powdered burnt magnesia and a 
filling material, such as asbestos. Marble, Portland or slag 
oemeut m<iv also he added, as well as colouring materials. 

- A. G. L. 

Blast- Furnace Slag ; Manufacture of Bricks from . 

H. Sehult<‘-.'4teiriberg. Fr, Pat. 334,737, Aug. 19, 1903. 

Kng. Pal. 17,183 of 1903 ; this Journal, 1903, 1247. 

— T. F. B. 

X.-METALLURGY. 

Ifercnri; Mines of Idria, Austria. T. L. Geuter. Eng. 
and Mining J., 1903, 76, [25], 923. 

The mercury deposits of Tdria are the second largest in the 
world, and have been worked for over 400 years. The chief 
ore is ciuuahar, but metallic mercury is also occasionally 
met with. The gangue is generally composed of quartz, 
culeite, and dolomite, together with barite and an asphaltic 
mineral called “ idrialite.” The ores are classified as 
iollows : — ( 1 ) “Steel ore” (Stahlerz) is found partly 
crystalline and partly amorphous. It contains 75 per cent, 
oi mercury, but has been scarce during the past few years. 

. ? ore” (Lehererz) is amorphous and liver- 

coloured; it is generally found ih wedge fc^ in the steel 
ore; it containH 30 per cent, of mercury. (3) ‘‘Brick ore” 

( Ziegelerz) in sandy, bright red in colour, and sprinkled 
with crystals of cinnabar; it contains 50 per cent, of 
mercury. (4)“ Coral ore ” (Kornllenerz) is a dark bitu- 
minous dolomite, sandstone or slate, containing petiifled 
maber of unknown origin, resembling coral ; it contains 
mercury. At the present tfm^' there are 
out 1,200 men and Boys employed in the rnin^e and mills, 

■ |U tnere are six shafts, two drain tunnels, and about 20 
mijes of workings in operatmu, Thiwe are 12 levels in the 
mines, the deepest being about 1,100 ft. The main shaft is 


j A CHUCinLK furnace having a combustion space for gas or 
I oil fuel and a seat or grate part to receive a crucible, is 
formed with ports or openings extending through the inner 
lining wall of the furnace into flue and furnace spaces in a 
{ surrounding outer wall common to both spaces. A muffle 
; or oven is arranged in the ruruaee space, so that there is a 
1 flue >>pttce or passage underneath and partly round it, and 
j a passage leads from this flue and the furnace space, either 
directly or through a second furnace space containing a 
lead-noeitiug pot, to a chimney. A number of such furnaces 
' may be arranged in communication with a single central 
chimney. — K. A. 

i Waste Pickle Liquor ; Treatment of , for the Removed 

or Utilisation of Free Acid contained therein. H. W. 
Hemingway, Walthamstow. Eng. Pat. 423, Jan, 7, 

' 1903. 

I Thk waste pickle liquor, whether consisting essentially of an 
I acid solution of ferrous sulphate or chloride, is neutralised 
with ferrous carbonate (such as spathic iron ore) or with a 
' suitable alkaline earth carbonate ; or, in the case of chloride 
I liquors, iron oxide may be precipitated by calcium hydroxide, 

' and the oxide utilised in neutralising other portions of the 
I waste liquor. See also Eng. Pat. 8759, 1902 ; this Journal, 

’ 1903, 561.— E. S. 

I Vanadiferous Ores and Products; Proce.ss of Treating 

I . H. L. Herrenschmidt, Genesl, France. Eng. Pat. 

! 784, Jan. 12, 1903. 

See Fr. Pat. 328,421 and addition thereto j this Journal, 
1903, 953 and 1 198.— T. F. B. 

Copper from Ore ; Process of Extracting — fl. D. 
van Arsdale, Newark, N.J. Eng. Paf. 4327, Feb. 34, 
1903. 

See U.S. Paf; 723,949 of 1903 ; this Journal, 1903, 558. 

' — T.F.B 

Ores f TreatiMut cf VosnpUx i-. J. B. de Abmgatay, 
London. Eng. Bat. 33,848, Nov. 3, 1908. Ullder 
Intc^nat. Cony., July ^0, 1903. . 

Ba Fr. PaL 334,874 of . l»03 j thia Journal, 1904^'^ / /. 
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TJnitkd States Patents. 

Steel; Manufacture of Open Hearth . B. Talbot, 

Pencoyd, Pa. U.S. Pat. 747,061, Dec. 1:2, 1008. 

Sbk Eng. Pat. 22,408 of 1000 ; this Journal, 1901, 1118. 

— T. F. B. 

Steel; Manufacture rf — — B. Talbot, Harrogate, 
Assignor to Continuous Metal Refining Co., Philadelphia. 
U.8. Pat. 747,662, Dec. 22, 1903. 

A CHAK(3K of mollen iron, prepared by heating iron oxide with 
pig-iron in such a way as to reduce the quantity of silicon 
present without much affecting the percentage of carbon, 
is introduced into an oxid'sed steel bath, covered with a 
layer of oxidising basic slag ; the carbon of the iron and 
the oxygen of the steel combine to form carbon monoxide, 
which heats the charge by its eombustioii. — T. F. B. 

Metal Compounds; Method of Conrerttmj . J. VV, 

MacDonald, Pittsburg, I’a., Assignor to U.S. Sulphide 
Smelting Furnace Co., Toledo, Ohio. U.S. Pat. 746,721, 
Dec. 15, 1903. 

In smelting ores, an elongated solid body of fluxing 
material is introduced through a vertical sustaining channel, 
with its lower portion immersed in the molten compounds 
within the area of their higliest degree of oxidation. The 
fluxing body sinks by gravity to the bottom of the buth, and 
as it dissolves, fresh (juuntiiles are autonuiticiilly supplied 
from the superincumheut portions.— E. S. 

Copper Ores; Process of Smelting . R. 11. Aiken, 

Wiuthrop Harbor, 111. U.S. Pat. 740,773, Dec. 15, 
1903. 

A mxTUUK of sulphide copper ores with silica and suitable 
flaxes, but without curbonaceouH fuel, is iutrodueed into a 
fliruace, and a blast of air is passed into the charge at the 
upper aone <if action, chiefly to oxidise the iron sulphides 
present; and simultaneously a separate blast of a mixture 
of air and of a liquid fuel is passed into the lower zone of 
action, whereby a melting temperature is maintained by 
which the iron oxide formed us described combines with 
the silica of the charge to form a slag, whilst the copper 
sulphide fuses to form a matte. — E. S. 

Zinc ; Process of liecovering , from Sulphide Ores, 

P. Danckwardt, Deadwood, S.D. U.S. Pat. 746,798, 
Dec. 15, 1903. 

Orb containing zinc or other valuable metals is mixed with 
a salt of an alkali metal, a metal carbide or carbide-forming 
material in excess, and with suitable fluxes, and the mixture 
is heated electrically under a heavy cover of carbon, so 
that in the gases evolved carbon monoxide, and not carbon 
dioxide, may occur. The zinc vapours are condensed, and 
the molten charge is withdrawn from the furnace. After 
settling of the matte and metals, the slag is lixiviated, and 
the alkali sulphide solution obtained is treated with carbon 
dioxide, and tbo h>drogen sulphide evolved is collected 
and utilised, and alkali carbonate is crystallised from the 
oonoentrated solution. — E. 8. 

Smelting [Sulphide] Ores. J. W. MacDonald, Pittsburg, Pa., 
Assignor to U.S. Sul(ihide Smelting Furnace Co., Toledo, 
Ohio. U.S. Pat. 746,970, Dec. 15, 1903. 

Thb raw sulphide ore is heaped up conically on a furnace 
hearth, with the inclined s^des exposed, and is sufficiently 
heated to commence the burning of the sulphur. Severn 
•treams of hot air are caused to impinge upon the base of 
the heap, so that the flames rise along and fuse the exposed 
surface. As the molten product is drawn off, fresh portions 
of raw ore are fed upon the surface of the heap. — E. S. 

Aluminium ; Soldering Flux for — . C. Ellis and 0. J. 
Flanigan, Boston, Mass. U.S. Pat. 746,802, Dec. 15, 
1908 . 

Tbb soldering flux consists of a salt of a metal the heat of 
formation of which is less than that of the corresponding 
salt of aluminium, inooiporated yrith a reducing vehicle. For 


example, silver chloride, incorporated with an organic 
reducing vehicle, such as an oil, may coustitute such a flux. 
See also U.S. Pat. 717,833 of 1903; this Journal, 1908, 
147.— E. S. 

Crucible-Furnace. J. D. Swindell, Assiguor to the 
American Furnace and Machine Co., Pittsburg, Pa., 

U. S.A. U.S. Pat. 747.019, Deo. 1.5, 1903. 

Tub combustion chamber has a conical opening in its roof, 
the wider portion of the cone being towards the inside of 
the chamber. The bottom of the chamber can be raised or 
lowered, for example, by hydraulic machinery, and is 
conical in shape, the wider portion also pointing towards 
the inside of the chamber, and provided with a bevelled 
edge, which fits into the conical portion of the opening in 
the roof, when tho bottom is raised. When the bottom is 
raised to be in contact with the roof, a flange on the lower 
side of the bottom closes tho floor of the combustion 
chamber. Gas flues in the side walls of the combustion 
chamber are closed when the bottom of the chamber is 
raised to be in contact with the ojiening in the roof. This 
op^'uing is provided with a movable cover. By the use of 
this furnace, crucibles cau be raised by the moveable 
bottom, through tlie opening ui the roof of the combustion 
chamber, which, together with the gas inlets, is simulta- 
neously closed, top and bottom, to prevent the escape ot 
furnace gases. — W. C. H. 

Frknch Patents. 

Steel ; Manufacture of , and Treatment of the Mattes 

of Copper, Ntrhel, Uie. du Kcacteur Metallurgique. 
Fr. Pat. 334,454, Aug. C, 1903. 

The r».tal to be converted into steel, or the mattes of 
copper, nickel, tSic., are melted in a suitable converter, and 
jets, of air on!}, or of uir charged with vapour, or oxides, 
silica, chalk, fluorides, carbon, carbides, hydrocarbons, 
chlorides, &c., are injected simultaneously upon and below 
the surface of the bath, or only upon or below, according 
to circumstances. Converters and subsidiary apparatus 
are shown adapted to the material under treatment.— E. S. 

Iron and Other Metals ; Reduction of Ores of . 

0. S. Bradley. Fr. Pat. 334,785, Aug. 22, 1903. 

Sl£K Eng. Pat. 17,434 of 1903 ; this Journal, 1903, 1198. 

— T. F. B. 

Metallic Compounds having a.s Principal Constituent 
Partially or Wholly Decarhonistd Iron. S. Parfitt. 
Fr. Pat. 334,959, Sept. 1, 1903. 

See Eng. Pat. 2612 of 1903 ; this Journal, 1904, 22. 

— T. F. B. 

Ores and Products Containing Vanadiumf Molybdenum^ 

Titanium y or Tung.sten; Treating . H. L. Herren- 

schmidt. Fr. Pat. 334,333, June 27, 1903. 

The object of the invention is to obtain from orei of 
vanadium, vaiiadic acid or a vanadate, and alloys of vana- 
dium with other metals, such as nickel, iron) or copper, the 
processes described being also applicatile to obtaining 
corresponding products from ore of molybdenum, titanium, 
and tungsten. Solution of crude sodium vanadate, obtained 
Irom the ores by known processes, is concentrated and 
crystallised with addition of vanadio acid, resulting from a 
prior fractional precipitation of part of the liquor, by 
vanadium sulphate, or of an acid, or of a metjtllic salt. The 
same process is applied to obtaining a vanadate of nickel, 
iron or copper from the original solulion after purification. 
These vanadates may be heated with carbon to obtain the 
corresponding alloys. Compare Fr. Pat. 328,421 of 1908, 
and Addition to the same; this Journal, 1908, 953 and 
1198.— K. S. 

Frenoh Patents. 

Aluminium Alloy; Manufacturing . L. Tr4zel, P. 

V. G. Copp6e, and A. J. De Mouthy. Fr. Pat. 834,348, 
Aug. 3, 1903. 

A PREPARATORY rich ” alloj is obtained by fusion at » 
very high temperatnre (abont 2,000° C.) of approximatriy 
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I parts of ferro-silicon and of cobalt, with two parts of 
aluminium, and variable smaller proportions of silver and 
of silica This rich alloy is melted with aluminium at a 
comparativclv low temperature, to form an alloy for which 
gpeciul characteristics are claimed; viz., that it may be 
M)l<lere(l and braized, &c. — E. S. 

]f{nprals ; Process and Apparatus for the Separation of 

, and Jor the Extraction of Mattes. G. A. Goyder 

iindE. Lnnghtou. Fr. Pat. 3a4,443, Aug. 6, 1903. 

Sek Eu'^ Put. 16.839 of 1903 ; this J., 190.3, 1133. 

^ ^ "" — T. F. B. 

Orf's; Furnace for Treating . I. Sanlilippo, Italv. 

Fr. Pat. 33-1,443, Aug. 6, 1903. 

I'uK fiirtwioe, which is especially intended for the treatment 
<d >^ulphl(^e ores, or for refining sulphur, has as its essential 
oliaracteristics, two compartments, one above the other, 
vith hollow pillars extending to llie roof, and per- 
forated laterally to admit tree passage of gases, the oro 
lieirg ted from ahovo. The arrangements are modiiied in 
\ arums respeets aeeording to the use to which the furnace 
[s jmt — K -'8. 

Tnininq and Soldering ; Composition for Use in . 

K Kiippors. Fr Fat. 334,491, Aug. 7, 1903. 

'I'liK eonijiositiou is made by mixing 9*5 parts of zinc 
clilorule, iS parts of ammonium chloride, aud 5 parts of 
wic oxide, with some water. The mixture is preferably 
dried at from ] 10” to 300" CJ., and then allowed to solidify. 

-p:. S. 

Ft clung [Designs on^ Metals. J, A. Dejey. 

Fi Pat.' 334,499. Aug. 8, 190.3. 

Tin design having been copied on to the roller or plate to 
be engraved, and a reserve of lead electrically deposited, 
the iiilv iH dissolved oil hy turpentine or the like, and the 
plate IS read} for etching by acids or liquors that do not 
attack lead, but only the design on the copper surface 
which IS laid bare ; ferric chloride or chromic acid solution 
tna} he thus u-ed for instance. When it is desired to etch 
very deeply- the plate may bo cleaned, and the etching 
already obtained covered with a varnish, and then a thick 
reserve of lead deposited and the process continued as 
before. Fr Pat. 301,227, 1901, is referred to. See Addition 
to Fr. Pat. 301,054, 1901 ; this Journal, 1902, 51. — B. S. 

Dust Floating in Roasting Furnaces having Superposed 
Hearths .- Process and Arrangement [of Apparatus'] to 

Prevent the Formation of . W. Kauffmann. Fr. 

Pat. 334,528, Aug. 10, 1903. 

Phe invention consists in arrangements whereby the ore, in 
its descent from hearth to hearth, of a horizontal roasting 
furnace, is delivered without encounter of uprushing gases, 
for which passage is automatically made through inde- 
pendent openings, and the formation of floating dust is thus 
prevented. The passages for the gases are successively 
opened and closed by means of plates connected to the 
mechanism for discharging the ore from hearth to hearth, 
but in no case is rush of gases possible through an opening 
which is discharging ore. — E. S. 

Waste [or Dust] of White or Pure Pyrites ; Treating , 

ictih view to Recovery of the Iron, H. 861bisky. Fr, 
Pat. 334,623, Aug. 14, 1908. 

ASTB pyrites, or furnace dust, the latter after separation 
ot non-magnetic bodies, is heated nufiiciently to volatilise ** 
sulphur and zinc, and is subsequently more strongly heated 
Vr ^ sulphate, which decomposes into sulphur 

and zinc oxide. The complete extraction 
0 the sulphur and zinc is stated to be facilitated by using a 
ixture of products. It is also stated that the reduction of 
ron oxide by fusion with pyrites containing copper or 
^ effected by heating the mixture of them 

mciendy ; and that thus molten iron, or an alloy of iron 
with such metals, is obtained,— E. 8. 


XI -ELECTRO-CHEMISTET AND 
ELECTEO-METALLUEGT. 

.)— ELECTRO-CHEMISTRY. 

English Patents. 

Water and other Liquids ; Apparatus for Purification of 

[hy Electrolysis]. W. B. Hardy, London. Eng. 

Pat. 25,041, Nov. i 4, 19 92. 

The electrolytic tank is made in tlie form of a metal pipe, 
lined witli two longitudinal slabs of w ood opposite to each 
other, and with longitudinal staves with radial meeting 
edges for supporting the two slabs in position. The latter 
have lon-^itudinai grooves into which slide aluminium plates, 
acting as electrodes, aljermite ones hs anodes and cathodes. 
The anode plates overlap the cathode plates at one end and 
the cathode plates overlap at the other, the overlapping 
portions being secured together by a threaded bar, provided 
with nuts on opposite sides of the plates for clamping them. 
The liquid is thus made to circulate in a sinuous course over 
the plate.«. The ends of the tank are secured to, and closed 
b}', metal heads lined with slate, the latter fitting wdthin the 
tank 80 as to abut against the wooden lining, aud the slate 
is provided w ith grooves for supporting the electrodes and 
with openings lor the terminals which are connected to the 
threaded bars. The liquid enters under pressure at one end 
and passes out in a pure state at the opposite end ; but in 
the entrance pipe is placed a liquid motor ot the blade type, 
attached to a governor and actuating a switch in such a way 
that a resistance is introduced into the circuit when the 
speed of the liquid is low, and cut out when the flow is fast, 
trie circuit being broken when the flow ceases. This is 
accomplished by the centrifugal balls acting on a lever, so 
as to bring a contact point, attached to the lever, down on to 
a contact point attached to the electrodes through a 
resistance ; or, if the speed is greater, so as to bring the 
contact point still lower on to a third contact point in direct 
connection with the electrodes, and thus cut out the 
resistance. When the flow ceases the halls drop and the 
contact points are separated, thus breaking the circuit. 

— B. N. 

xigitating the [Fused] Contents of Electrolytic Cells ; An 
Improved Method and Apparatus for — , or Effecting 

Systematic Transference of Portions of the Contents 
from one Cell to Another. E. A. Ashcroft, Runcorn. 
Eng. Pat. 12,083, May 27, 1903. 

A POT electromagnet, with concentric poles, is armnged 
concentrically beneath the bath of fused material {s^g^ 
sodium chloride), aud this sets up a violent swirl of the 
contents of the vessel, the magnet being so placed that the 
lines of magnetic force cut the lines of cunent flow more 
or less at right angles, and lie in planes at right angles to 
the direction of the required motion. Two vessels may be 
arranged in this way, with connecting tangential tubes, tbe 
second vessel containing fused caustic soda, with a sodium- 
lead alloy as the anode and a central nickel cathode. By 
using a horse -shoe magnet, with one pole vertically below 
each vessel, the swirls in the two vessels may be produced 
in the same direction and some of the intermediate electrode 
(sodium-lead alloy) will be transferred from one vessel to 
the other. Instead of the tangential passages, the two 
vessels may be placed side by side, with an opening near 
the bottom for connecting the cells, and in which is plaoiad 
a baffle plate for directing the contents of one vessel into 
the other ; or a passage may lead from the oentre of 
first to the periphery of the second cell, and another 
passage from the periphery of the first to the centre of the 
second, the increased pressure at the petipheiy of eaoli 
vessel producing circulation.— B. N. 

Insulating Materials, and Artificial Substitutes for 
Ebonite and the like, O. D. Lucas, London. Eng. Fat* 
2695, Feb. 4 , 1903. 

Thbks classes of materials are used, a cheap earthy%ab- 
stance of a fibrous nature, such at peat, for the 1»se, m 
binding material, such aa Chins- or other cli^, ehalh, or 
powdered talc, and cementing materials, such as indhHrObbor 
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and abellac or colloids Hke gelatin and glne. If rubber be 
used, sulphur is added in the proportions required, according 
to hardue.sH desired and in the oaso of colloids, bichromate 
of potash or tannin is added to render them insoluble. The 
process is carried out by grinding the substances of the first 
and second classes, first alone and then topether, and finally 
stirring them into a solution of the substance of the third 
class in a suitable solvent. The resulting material is 
granular when rubber or shellac is used ; it is regrouud to a 
tine powder and is capable of being solidified under beat and 
pressure into a solid compact mass, having high insulating 
properties. The product from colloids is plastic or gela- 
tinous when cold. It must he dried by the gentle app ica- 
tlon of heat or some other suitable method. It has a. high 
specific resistance, is capable of taking a high polish, and 
can be moulded into tiny form and turned in a lathe, 
f * 

Fhenoh Patents. 

Ouiittic Soda Solultons, Caustic Soda^ Chlorine and its 

Derivatives; Method of Obtaining Strong , by 

EUclrolyhik oj Sodium Chloride. R. Escrive de Romani. 
Fr. Pat. 834,332, June 25, 1903. 

The conversion of the sodium amalgam, by means of watpr, 
into caustic soda and mercury conducted in a separale 
cell from that in which the amalgam is produced by the 
electrolysis of soUiuiu chloride. The former cell is at a 
higher level than the latter, and a pipe leading from the 
bottom of the electrolytic tank to the upper part of the 
other is provided with a valve which automatically passes 
the amalgam hut excludes tlie solution. This is elfecied 
by using a ball-and-socket valve, of which the hall has a 
specific gravity lower than that of mercury but higher than 
that of the solution.— W. G. 

Water ; Process of Electrolysing , W. F. M. McCarty 

aud W. S. Reebc. Fr. Pat. 334,543, Aug. 10, 1903. 

See Eng. Pat. 17,390 of 1003 : this Journal, 1904, 18. 

— T. F. B. 

Electrodes for Electrolysis, J. Hargreaves. Fr. Pat. 
335,0 10. Sept. 2, 1903. 

See Eag. Pat. 10,368 of 1002 ; this Journal, 1903, 1135. 

— T. F. B. 

ELFJTRO-MKTALI.URGY. 

^ United States Patent. 

Metals; Separating , from Matte or Ore. P. Danck- 

wardt, Deadwood, S.I). U.S. Pat. 746,797, Dec. 15, 1903. 

yALUABLE metal.s are separated from metal sulphides and 
artenidcs eontainiug iron sulphide, by mixing the matte or 
ore with carbidc-lormiug muieriuls, and beating tho mix- 
ture in an electric furnace to produce a carbide which will 
reduce the valuable metaig to the metallic state, without 
reductiou of tho iron sulphide present. — E. S. 

Fiibncii Patent. 

Alloy of Iron, Silicon^ and Manganese ; Process of Manu^ 

facturing a Triple , in an Electric Furnace. G. A. 

Keller. Fr. Pat. 334,504, Aug. 8, 1903. 

An alloy containing iron, silicon, and manganese, in variable 
proportions, is produced by heating in an electric furnace, 
restricted to a tension of about 30 volts, a mixture of ferro- 
silioon, silica, and a manganese ore, with sufiicieut carbon 
It) effect the reduction of the silica aud of tho ore. One 
application of the alhiy is as a final addition to baths of 
molten gteel.— E. S. 

I1I.-FATTT OILS. FATS. WAXES. 

AND SOAP. 

Esters of [JFtxWy] Acids of High Molecular Weight; 
preparation qt Pur^ F. Krafft. Ber., 1903, 36, 
,£17], 4389—4344., ’ 

The author has found that products parified by distillation 
*iit the rftcuum of the cutbede light hare sbarper boUiug points 


than those prepared by the nsoal methods. TbeetM oHsrs 
of stearic, palmitic, my rittic, and lauric acids were 
and found to be readily volatile, Glyeol esters of |itty 
acids were obtained by heating ethylene obliptjdo^ ,for 
10 hours at 180° C. with the respective potalhiain soapn 
dried at 140° C. The products of the reaction were 
extracted with ether, and the extracted substance ^ried 
and rectified under a pressure of 15 mm. in very a&Ilow 
vessels (about 20 mm.). The white transparent crystalline 
masses yielded brilliant plates when crystallised from hot 
alcohol. On heating the potusgiuni soaps for 12 — 15 hours 
with an excess of ethylene chloride or bromide, the respec- 
tive cbloro ctliyl- and bromo-ethyl- esters were obtained. 
Pure moDoglycerides were prepared by heating mono 
chlorhydrin with the dried potassium soaps in a sealed tube 
in which the air had been replaced by*' carbon dioxide. 
Monobenzoin (Call-Oj. CO.;. 0^115) separated by rectificn- 
tion in vacuo, boiled at 12+° C., and solidified, on cooling, 
to a crystalline mass melting at 36° C. Monoiaurin 
(CaH^Og.COo.CHHs-i) was prepared in the same way, 
the tube henig heated for six hours at 180° C. The 
ethereal extract of the products of the reaction were dried 
under a pressure of 15 mm., and then in vacuo at 80° C., 
and rectified in the full green cathode liglit. The mono- 
lauriri <listilkd at 142 ’ C. in vacuo, and solidified to 11 
transparent, crystalline, non-hygroscopic mass, melting at 
59° C\ Monomynstin distilled at 162° C. in vacuo, anil 
melted at about 68'" C. Monopalmitin (m. pt. 72° C.), was 
prepared by heating two paits of potassium pulmilate with 
0*8 part of a-monochlorbydrin as described above. The 
ethereal exiract was purified by crystallisation from ethyl 
and butyl alcohols, and the last traces of di- and tri-palmitln 
removed by means of hot benzene. Monostearin prepared 
in the same way melted at 78° C. Monn-olvin (C;(H703.C02 
Ci 7 H;j;,) wa.s I’ructionally precipitated by adding water to an 
alcoholic solution of ihe products of the reaction, aud dried 
on a porous tile in vacuo. It formed while crystals melting 
at 35° C. The monoglycerides of fatty acids are converted 
into triglycerides when shaken and heated with benzoyl 
chloride and sodium hydroxide solution ; for instance 
dibenzoyl monopalmitin, ).; . Ci5H3^ )(CO;, CgHj);, 

melting at 69° C., aud tlie corresponding compound of 
monomynstin (m. pt. 65° C.) were thus prepared. Both 
distilled without decomposiliou iu vacuo. Crude fats were 
also fractionated in the .same way. The solid fat separated 
by means of alcohol from laurel oil distilled at 260° to 
275° C. in vacuo yielding trilauriu ; trimyristin was also 
separated from muscat butter in the same way. — C. A. M. 

Seeds of the Para Rubber Tree (^Hevea Brasiliensis^ 

Commercial Utilisation of the . Bull, of tho Imperial 

Inst. (Suppl. to Board of Traded.), 1903, [4], 156—159. 

The seeds (husk and kernel ground together) when 
extracted with light petroleum, furnished 20 per cent of oil, 
whilst tho kernels, which constitute about 60 per cent, by 
weight of the seeds, yielded 42 ‘3 per cent, of oil. The 
chief point of difference between the oils from the whole 
seeds and from the kernels is the presence in the former 
of a very small amount of a solid fat having a high saponi- 
fication value and a low iodine value. The oil possesses 
drying propeilies; it gives a clear transparent film on 
exposure to the air, aud could probably be used as a sub- 
stitute for linseed oil. The oil prepared from the kernels 
had t he following characters :—sp. gr. at 15°C., 0 9302 ; 
acid value, 10*7; free fatty acids (as oleic acid), 5*4 per 
cent; saponification value, 206*1; iodine value, 14i8’3. 
A specimen of oil extracted from Fara rubber seed meal 
was found to coutuiu 65*6 per cent, of free fatty acids (as 
oleic acid). This large proportion of free acid, which is 
due to the decomposition of the neutral oil in the crushed 
seed by the action of a hydrolytic enzyme, renders the 
meal unfit for use as a fodder. The residual cake obtain^ 
after expressing the oil from the decorticated seeds 
however, be used as a cattle food. It contains : — moisture, 
13*36; ash, 5*19; proteids, 26 * 8 1 ; fibre, 5' 00 1 fist, €^66; 
and carbohydrates, 48*04 per cent. Fara-iubW seeAuil 
bds been valued ait about 20/. pSr ton. It is not advist^ 
to import the whole seeds, but the decorticated eeeds, mtd) 
are valued at 10/. to 12/. per ton. The chke*' wwlW 
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1 ,e of about tlie same value as linseed cake, viz., 51. 15s. to 
(;/. ton .—A. {?. 


English Patents, 

Fattij Matte'S from Bone& and other Materials ; Extraction 

W. li. Smith, Chester, and E. G. Seott, London. 

Eu^, Fat. 8150, Feb. 10, 19u3. 

The material is placed in a chamber above a source of 
steam-heat (claim being made for “ tubes held in tube plates 
aud externally heated by steam ”), whilst the solvent is 
introduced from above and falls through it. The solvent 
iM vaptHEsed by the heat and rising through the material is 
oondensed aud extracts more fut, until eventually, when the 
material becomes hot, the solvent is recovered by means of 
;) condenser. Tim solution of the fat is conducted into a 
vi ssel, where the 'solvent is evaporated by means of tubes 
( xtcrnally heated by steam, the process being accelerated 
])v the introduction of live steam. — C. A. M. ^ 

Ods and Fatty Maiters ; Purifying and Deodorising . 

0. Godard, Terrnonde, Belgmin. Eng. Pat. 22,085, Oct. 
J.'i, 19U3. Linder Internat. Conv., Oct. 16, 1902. 

Thf oils are mixed with sodium silicate, the soap sepa- 
r.ited, and the neutralised oils deodorised by means of 
vteara in a tine state of division. A special ajiparatus is 
claimed for the latter jiroccss. — C. A. M. 

(His and Fatty Matters ; Decolorising . C. Godard, 

Termonde, lielgium. Kng Pat. 22,0S6, Oct. 13, 1903. 
ruder Internal. (.!ouv., Oct. 28, 1902. 

1\ ('ider to prevent oxidation of oils during agitation with 
decolorising reagents, claim is made for carrying out the 
process in raeuii, and also for special apparatus for the 
purjmhc. — C A. M. 

United States Patent. 

Seed<f ; Process oj Eliminating Solvents from . M. 

Swenson, Madison, Wis., U.S.A. U.S. Pat. 747,267, 
Dec. 15, 1903. 


Ultramarine f Maniifacture qf — C. P. Lpodon. 

Eng. Pat. 8174, Ffib. 10, 1908. , , . 

A cHAfiooAL, rich in silica, such as charcoal from the busks 
of rice, is substituted either partly or eatirelyrfor the coal 
and kieselguhr, u.sed in the ordinary mixtures for making 
ultramarine. — J. K. B. 

French Patents. 

Cement with Zinc Basis fur Hot Joints. Bonneville & Co. 
Addition, dated July 8, 1903, to Fr. Pat. 882, 788. June 4, 
1903. ’ 

In cases where ihe presence of oxide of lead or it* other 
compounds are cither desirable or not objectionable, they 
may be added to the cement made with finely divided 
metallic zinc as described in the previous patent in this 
Journal, 1903, 1 357.— M. J . S. 

White Paint; Manufacture of a . .1. Kollinger. 

Fr. Pat. 328,114, Oct. 23. 1903. 

Limestone is saturated with petroleum oil, which is then, 
set on fire. The resulting lime is submitted to the same 
operation a second time, and is then ground with a suitable 
puint vehicle. The second calcination is stated to improve 
tlie opacity of the product. Tlie jiaints dry rapidly^ without 
the addition of a siccative, and acquire a hard surface 
which is highly resistant to atmospheric influences. — 

— M. J. 8. 

Pigments; Vrocesses of Making . W. J. Armbrustcr 

and J. Morton. Fr. Pat. 334,649, Aug. 17, 1903. 

See I'.S. Pat. 737,050 of 1903 ; this Journal, 1903, 1055. 

— T. F. B. 

Pigment, and Process of Manufacturing same. W, J. 
Arrnbruster aud J. Morion. Fr. Pat. 334,650, Aug. 17, 
1903. 

See U.S. Pat. 737,055 of 1903; this Journal, 1903, 1055. 

— T. F. B. 

(/f.)- RESINS, VARNISHES. 


I'liK liquid solvent is expelled by the introduction of hot 
vaporised solveut, the residual seed being dried in the 
process. The vapour is itself removed from the need by 
means of a high vacuum, and a current of hot air finally 
passed through. — C. A. M. 

Oils or Distillates ; Process of Desulphurising . 

0. i*. Amenil, Assignor to J. H. Macey. U.S. Pats. 
747,347 aud 747,348, Dec. 2, 1903. 111., page 55. 

Fuencii Patents. 

Fatty Acids ftom their Esters; Process of Extracting 

. Vminigto Chemische Werke Gesellschaft. Fr. 

Pat. 32.«,10:, Oct. 9, 1902. 

Claim is made for the use of vegetable ferments on an 
emalaion of the fat in presence of acids or acid salts. (See 
Enir. Pat 22,1 ll of 1902; this .lournal, 1903, 428.) 

— C. A. .M. 

Cacao Butter ; Tmpi. of . G. Muller. 

Fr. Pat. 334,366, July 25, 1903. 

Tms process, which is stated to render cacao butter soft 
and pliable, consists of beating the fat with water and 
sodium bicarbonate, then cooling it with constant agitation 
until it congeals, after which it is left for 24 hours, and is 
finally subjected to a process of pressing and kneading until 
j|Upple. Claim is also made for a product thus prepared 
from a mixture of butter and cacao butter. — C. A. M. 

' Xin.-PI(}MENTS. PAINTS: RESINS. 
VARNISHES : INDIA-RUBBER. Etc. 

(A.)— PIGMENTS, PAINTS. 

English Patents. 

Paving Material qr , ^fitphali, EiUing-up Qement, Waters 
Pfvojing Material md FqifiU )V. P. Tbnnpypsou. Eng. 
Pat. 24, ^07^ Ngy. X2, 19^2. IX., p«g« 84. , j 


United States Patent. 

Turpentine Still. W. II. Krug, New York, Assignor to 
Standard ‘I'urpentine Co., Italeigh, N.C. U.S. Pat. 
746,850, Dec. 15, 1903. 

The still is provided with two delivery pipes, one of which 
is fitted with an automatic valve controlled by the internal 
pressure of the still, and the other with a valve operated 
by hand. The delivery pipes lend to separate condensers. 

— M. J. B 

French Patents. 

Varnish; Process of Manufacturing — — , by Direct 
Solution of Gums Without Previous Fusion, A. Tixier 
and L. Rambaiid. Fr. Pat. 334,430. Aug. 5, 1903. 

“Tekpinkoi. (Cjoll,/)),” obtained by treating oil of 
turpentine with dilute nitric acid, forms a very energetic 
solvent lor gums in their natural state. The terpineol 
may be prepared by digesting at 15‘ — 20° C. with acid of 
20° B., until the oil of turpentine has been wholly converted 
into crystallised terpine, which is then washed and converted 
into terpincol by the action of highly dilute sulphuric acid, 
or by digesting at 60° — 70° C., washing, aud 4isti'ling by 
steam. The latter process is the more rapid, but tfio 
product is less pure. The commercially pure terpincol has 
a density of O’ 940, and a refractive index higher than 1*478 
at 20°. Varnishes may be prepared by dissolving unfused 
gums in this liquid, or in a mixture of it with cil of 
tiirpemine, benzene, or alcohol. To use it in the prepara- 
tion of oil varnishes, it is desirable to add a fatty acid 
which is soluble in the oil,' since subh a mixture does not 
precipitate the gum from its terpineol solution, as a neutral 
oil would do if added in too large a proportlou. — M. J. S. 

Linoleum cqnshting of Two dr More Layers; Procesa oJ 
Manufacturing *— *. The BTemer Linoleum-Werkt 

Deimeiihorst Co. Fr. Pat. 334,635, Au^. 14, im" 

The mode oim^«£aet»fe 

the tffo or ntore ^ op^iil^tioDA, which .. ore |to 



70 JOUBNAL OF THE SOODETy Of OHBMIOili INDUSTEY. 


respective layers to simultaneous compression between 
rollers. The mixtures arc hept separate in the charging 
hopper by partitions which extend nearly to th»‘ zone where 
the compres-sion takes place. — M. J. 8. 

(a)~INDIA-ElJBBEIl. 

India- Mubber ; Cbemistrxf of . K. MarcKwald and 

F. Frank. Gummi-Zeif., ‘lD03, 18 , 

It seems likely that the (jiiantity .r in the empirical formula 
(CioUifi)j: will be njplaced by 10, for whilst the analysis 
of the most highly vulcanised product jiossible gives the 
lormula (('loHii.S.jCU).?’, Weber gives (C')«Hjr,),„SXl 2 as 
the lowest vnlciinisution product conlinning no free 
])olyprene. In soft rubber ^^'(■ber found Rulpbur corre- 
sponding to the formula Ci,ki1I|(]i)^> rubber, 

obtained by ttfixing c<pial {]uantitie,s of sulphur and rubber 
and vulcanising for eight liours at 140 ' ( he was unable to 
get a hicher product than icpicsente.-d by the foi inula 
(CjoH|(,S.;).r. It IS evii^cijt that the combined snlphnr 
cannot be nuiioved from the rubber molecule vcithout 
breaking up the latter, so that the so-called regeueratioii of 
india-rubber n'solves itself into a physical inanijMiIation of 
the old rubber merely, no lea! chemical alteration taking 
place.— J. K. 11. 

India^Uuhber ; ArHon of Metals on . C. O. Weber. 

(iurmni-Zeit , IStJ.t, 18 , [13], 255. 

Unvitlcaniskd rubber is rarely used in eoulact vvitli 
metallic surfaces, but vulcanised iiibber, on the other hand, 
is used for covering metals for v\^r> niHiiy purposes. Ills 
found that the more readily the metal combines with 
sulphur the firmer is the combinutiou between the rubber 
and the metal. This iip]»ears to he due to the fact that at 
the vulcuiiisution temperatures, certuiu metallic sulphides 
actually combine with rubber in a manner not yet fully 
understood. Arsenic, antmionj, lead, copper, and silvei 
act very energetically ; tin, zinc, iron, and aluminium much 
less so ; whilst gold and plattimm are quite inert. Vracticul 
use of this property is made iu the manufacture of cables, 
where the tiiiued <*oppcr wir<‘S arc always used, wires thus 
coated resisting action of the sulphur. On the other hand, 
comparatively inert metals, sui h as iron and steel, may 
be coated with antimony or cofipcr when it is desired to 
obtain the firmest possible adhesion. — ,J. 1C. li. 

Sulphur for Vulcanising India-Rubber i Properties of . 

C. O. Weber. India -Kubber Journal, 1904, 27, [1]» 

21 and 30. 

Attention is drawn to the necessity of the sulphur used 
being free from acidity, especially when used for making 
pure rubber goods, whicli contain no tillers likely to 
neutralise the fret* acid. The sulphur should be stored in 
a cool place iu order to avoid oxidation as mm-h us 
possible. T’he presence of lime in a mixing is not a 
guarantee of its freedom from tiny free acid, us perfect ^ 
admixture is impossible on mixing rolls. The author 
recommends grinding 2 to 3 per cent, of lime into the 
sulphur iu a hail grinding machine. Such u mixture is 
]ieculiaTly successful as a vulcanising agent. — J. K. B, 

Rubber ; Collection and Preparation of Different Sorts of 
Congo — — . E. de Wildeman. Gummi-Zeit., 1903, 18, 
[143, 281. 

The rubber called ‘‘ tjibola ” is jielded by a creeper, the 
hark of which contaius a sticky product, which cun only 
be separated by beating. By the healing process the 
natives eventually obtain rubber flakes about 3-~4 mm, 
thick and 30 — 40 mm. wide. These are cut into strips and 
formed lutp balls, live of which are stuck together by 
dipping in hot water. A creeper 2 in. long yields 30 to 40 
balls of rubber weighing about 275 grms., and this small 
yield represents a whole day’s labour. 8uch rubber loses 
in drying before export only about 10 per cent, of its 
weight. Kauianga robber is obtained from ^oung creepers 
of & same species bv cutting. A longitudinal and trans- 
verse cut is made in the btrk, and the latex allowed to ran 
down ■ stick or down the tarn or breast of the native, the 


heat of the body coagulating it thoroughly. Bobber so 
prepared is of the best quality, practically free from im- 
purities, for it runs fust and coagulates. Creepers yielding 
a slow-running latex are cut, five or six at a time, in the 
morning, and the rubber, which slowly gathers at the 
wpnnds, collected in the afternoon or next morning. The 
rubber obtained is of a good quality, hut contains particles 
of bark enclosed. The jield is 15 to 20 balls, weighing 
about 1.50 grms. in ail ; the rubber loses 20 to 30 per cent, 
in weight in the store. Black rubber, or “ tjikala,” is white 
inside, excepting when the balls are very small, and the 
black colour is due to surface oxidation. It is obtained by 
cutting a creeper about 2 rn. long, in a longitudinal direction 
only, commencing about ] m from the ground. The free- 
flowing latex is collected in a vessel, and poured into hot 
water in order to coagulate it. The rubber balls floating on 
the surface are caught between large leaves, and the water 
separated by trampling under foot. The resulting thin 
rubber cukes are cut into strips, formed into balls, and 
dried on hurdles, A rireeper yields 70 to lOi) balls of 
tjikala. Bakuba caoutchouc, called Siiina, is obtained 
friun the same creeper as kaniauga. The balls are formed 
by pressing together the product obtained by boiling the 
half-run latex with water. — J. K B. 

Rubber Resour<^es of the Soudan. Bull, of the Imperial 
Inst. (Suppl. to Board of Trade J.), 1903, [4j, 168. 

'run rubber - jieidiug creeper, Landolphia owariensis^ 
j Ueauv,, var. tomentella, occurs abundantly all over the 
Bahr-el-Ghazal province ; it is known to the natives of the 
j various tribes as ‘‘ i^dala,” “ Odiloh,” “ Ngeleb,” and 
j “ Atilob.” Specimens of the rubber made up iu two forms, 
j VIZ., balls and cylindrical rolls, have been examined, with 
j the following n suits : — 

I lm-1 and Ash 

Moisture. Onimtclimic. llesm. Insoluble ^included 
I I Mutter. Ill Ilirt). 


Per Cent. Per Cimt. Per Cent. Per Ci'nt. Per Cent. 

balls ; 15*7 7i-.’> 7‘3 6 5 I’ly 

Uolls 17’.S 69’.') 7-4 5'3 1*16 


The rubber, which was contaminated with a Email amount 
of extraneous v egeiable matter, was not sticky ; it was 
rather hard in the mass, but small pieces exhibited very 
good ela.sticity and tenacity. It is valued at about 35 . 6d. 
per lb. By a decree issued by the Soudan Government on 
May 1, 1903, the ,rubber forests throughout the Soudan, 
with the exception of those iu Kordofau, have been placed' 
I under official management, in order to prevent the destruc- 
j tion of the trees through reckless methods of collecting the 
! rubber. — A. S. 

Casiilloa and Funtumia Rubbers ; Experimental Cultiva- 
tion of , in Trinidad. Bull, of the Imperial Inst. 

(Suppl. to Board of Trade J.), 1903, [4], 160 — 167. 

I Specimens of rubber from the various rubber-yielding trees 
i cultivated in Trinidad were examined with a view to ascer- 
i taining the influence of the age of the tree and the method 
I of treating the latex on the quality of the rubber obtained. 

1 CasHlloa Rubber,— Tha view held by previous investigators 
j that trees of Casiilloa elastica only yield rubber of good 
I quality after they have attained the sge of eight years is 
i confirmed. In all the specimens examined, the proportion 
of resin was mneh higher than that hitherto recorded for 
this variety of rubber. The method of preparation had 
little influence on the composition of the rubber, except 
that specimens obtained by " creaming the latex, i.e^ 
diluting it with a large volume of water and allowing to 
stand for 12 hours, before coagulating the rubber by the 
addition of alcohol, contained much less foreign matter 
than specimens obtained by the direct addition of alcohol 
to the latex, or by exposing (be latter to the air. The two 
specimens of Casiilloa rubber which alone were of com- 
mercial value, were obtained from trees 12 yean old and 
upwards, and had the following composition: — Moisture, 
15*2,2*2; oaontchouc, 70'1, 89*1 ; resin, 11*7, 8*2; dirt, 
i 3 ' 0, 0 * 5 ; ash (included in dUt), 0*79, 0*25 per cent. ; theiy 
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were valued at 2s. 4d. and 2s. 9d per lb. respectively. A 
specimen of ("astilloa rubber prepared by Weber’s method 
,)f lidding formaldehyde to the " creamed ” latex (this 
.lomnal, 1902, 1461) had practically the same composition 
and value as the second of the two specimens described 
a])ove, but was much lighter in colour. 

h'niitmnia Uuhher. — The rubber from Funtumia elastica 
IS luiK'li superior to that from F. africana. Two .specimens 
of rubber from trees of F. ehihtica, years old, the 
limf having been prepared by addition of alcohol to the 
hitev, and the second by heating the latex, had the follow- 
ing composition Moisture, 29-5, 21 *2 ; caoutchouc, 60*2, 
(;h , lesin, 7*9, 7*9; dirt, 2*4, 2-4; ash (included in 

(hit), 1’37, 2*0K per cent. ; they were valued at 2.v. 6d. 
and 2s. 2(1. per lb fe.sj)e(*tively. The specimen prepared 
})\ heating contained a considerable amount of uncoagulated 

l:ite\.— A. 

Serds of the P(tra Rubber Tree QlJevea Bra.^ilicnsis) ; 
Commercial Uhhsntiou oflhe . Xil., page 68. 

English Patent. 

Iiisu/afiii;/ Materials and Artificial Svbstitutc.'t for 
Ehimile, t^c. O. D. Lucas. Eng. Pat. 2695, 1903. 
\1. A., jiage 67. 


XIV.-TAraiNG; LEATHEE, GLUE. SIZE. 

MyrohaJcni J’j.vtrae/s ; JJehdriour of — — , when kept under 
Vauows Conditions. .1. Paessler. Collegium, 1903,2 
!H9], d()9 — 373. I'roin Deutsche (lerlx'r-Zeit., 1903. * 

ii weak inyrohalnu liquors, of a strength very slightly 
above that employed ju unHlv‘«is, are allowed to .stand, they 
sliow an even ninii* serious Joss of taniim than was 
<d»scncd in the case of .strong myrohalaii lapiors (see 
Yon] and (iridith, this Jourmil, 1901, 428— 429). Two 
liquors, of about 0-.'» per cent, tannin strength, lost in the 
I'Oiirsi; of five dav^ 11*8 per cent, and 21*8 per cent, 
respcctividy of tlie original amount of tannin, whilst lhi.s 
loss became 27 -5 per cent, and .32’ 7 percent, respectively 
ill a total period ot 15 days. In view of its commercial 
inijiortaijce the behaviour of strong liquid extracts was 
examined in the following immiicr:— A newly made extract 
was analysed, and four quantities of 1 litre each measured 
off into stoppered flasks. ( )f these, two were kept in the 
laboratory and two m a cool cellar, one of each pair being 
treated by addition of 1 per cent, of salicylic acid. 
Analyses wore made of each after periods of 25, 50. 100, 
220, and 420 days, and the final results are shown in the 
adjacent table. 

Table shoicinij Alteration in a Mi/robalan Extract (25” B.') 
when kept for 420 Days. 


English Patents. 

Titanium Solutions and the Manufacture of Leather; 

Impts. relatiny to C. Dreher, Ereiburg, Germany. 

Eng. Pat. 27597, Dec. 15, 1902, 

Tanning liquors are prepared by dissolving titanic acid in 
a carboxylic acid of the fatty series, or in other acids, in 
the presence of compounds containing several hydroxyl 
groups in the fatty residue, and adding alkalis or alkali 
carbonates until the liquor is neutral or alkaline, after which 
the liquor is acidified. Ahern, itively* the titanic acid maybe 
at once dissolved iu alkali in the presence of the fatty acids 
(or salt) or hydroxyl compounds. These liquors may bo 
used (1) in conjunction with vegetable tannins or mordant 
dyestuffs, (2) in acid, alkaline, or neutral condition, and (3) 
iu any desired order or combination. — li. L. J. 

Horji-like Material from Raw Skins; Process of Pre- 

partny a . E. Jetter, Erfurt. Eng. Pat. 4902, 

March 3, 1903. 

See Kr. Pat. 330,006 of 1903 ; this Journal, 1908, 1056. 

— T. F. B. 

French Patent. 

Tanning Machine. C. J. Glascl. Fr. Pat. 334,908, 
Aug. 28, 1903. 

See Eng. Pat. 17,817 of 1903 ; this Journal, 1903, 1140. 

— T. F. B. 


XV.-MAMUEES, Etc. 

Potassium Compounds ; Soluble , in the Soil, and their 

Utilisation hij Plants. T. Schloesing, jun. Comptes 
rend., 1903, 137, [26], 1206—1209. 

Maize was grown in pots of different soils, alongside each 
pot being a comparison pot of the same soil, kept in the 
same state of humidity, hut with no plant growing in it. 
At the end of the period of growth, loO grms. of each soil 
were exhausted of soluble matters by slow continoous 
percolation with water (containing calcium nitrate to coagulate 
th(‘ albuminous portions and secure a clear percolate). 
Each successive 7 litres of percolate were evaporated in 
platinum, and the potassium determined. When the amount 
in each of the two members of a comparison pair (which in 
the first washings was greater in the virgin soil) was the 
same, the washing was discontinued, and the total amount 
of potassium conipotinds in the two cases compared. The 
results were as follows : — 


Oiiftiual I 

jconditiou.! Un- 
treated. 


'Lmnin 

Nou-taimin , 

^soluble niatterl 


Kept m l..aboratory. Kept in Cool Cellar. 


i 1 per 
I Cent, of 
, Salicylic 
1 Acid 
I added. 


Un- 

treated. 


1 per 
Cent, of 
Salicvlic 
Acid 
added. 


Per Ccnt.lper Cent. 
22*1 20*1 

13*7 12*3 

3*2 7-2 

61*0 G0*5 


Per Cent. Per Cent. I Per Cent. 
19*8 1 21*7 I 21*9 

12*4 I 12*8 I 12*7 

8*3 6*7 5*6 

69*6 69*8 I 69-9 


' cent^’ myrobalan liquors may deposit 25 — 30 per 

.*,^^ iheir available tannin in the course of 15 days 
qui extracts such as the above lose barely 5 per cent, in 
^ futther appears (1) that salicylic 

la nas practically no effect, and (2) liquid extracts should 

^ cellar to reduce the loss caused by 
<ieposition to a minimum.— R. L. J. 

Tannin A^lyais ; Improved Apparatus for . 

IhA. Earp. XXin., page 77 . 


! ' Soil from Soil from 

1 lioulogno. Galando. 

1 Soil from 
Joinville. 

1 Soil from 
Neauphle. 

i Un- L,.]. ' Un- L, ](. 

j cult.r*^ ‘* 

1 Un- 

1 cult. 

Cult. 

j Un- 
I cult. 



|oult. 

j * - 

j Mgrms. ! Mgrms. 

! Nolulvle potassium oxide 443 | 325 178 i 103 

j per kilo, of dry soil. 1 j 

1 : Grms. Grms. 

j Dmerenee for the i 4*2 2*3 

1 86 kilos, in each i)ot. 

1 Total potassium oxide ' 6*7 , 2*8 

1 in the plants. | 

Mgrms. 
233 1 133 

Grms. 

3*6 

4*1 

1 Mgrms. 

1 283 1 160 

Grms. 

4*4 

6*2 


It appears, then, that the plants draw the greater part, if 
not the whole, of the potassium compounds which they 
oontaip, from the potassium salts dissolved in the water of 
the Boil, and not by direct action of the roots on the solid 
substances. The author has already shown that the same 
thing occurs in the case of phosphoric acid.— J. T. D. 

Sugar Canes grown on Heavy Clay Lands; Influence^ 
Manures on . Report on the Agricultural Work in 
the Botanic Gardens and the Government Laboratoir of 
British Guiana for 1902-3. 

By the addition of nitrogen, in the form of ammonium 
sulphate, sodium nitrate, raw guano, or dried bJood, 
increased yields of the cane are obtained. Ammoxdnm 
sulphate and sodium nitrate, when used lo as to tnpply not 
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more than iO lb. of nitrogen per acre, are of about equal 
value, but, when nried in excess of this proportion, amnio- 
nfam sulphate gives much better resnlts, the best result 
appearing to arise from dressings of 2 to 3 cwt. of the salt 
per acre. Increased yields of cane are also obtained by the 
use of lime dressings. — T. F. B. 

Sewage} Acfricultural Vtduf of C it if in India. 

J. W. Leather. Agric. Ledger. H»{)3, 37—49. 

AkA]:<ts£S of sewage purified by the septic tank j)roce8B at 
Manjiri and Poona showed that a daily apphcdtion of 
4,000 galls, per acre for nine months would supply 
308—423 lb. of nitrogen, 229 — 219 lb. o1 phosphoric acid, 
and 224 — 350 lb. of potasti respectively. The amounts of 
these constituents contained in a sugar- cane crop were | 
found to be; — Nitrogen, 131 ; phosphoric acid, 81; and I 
potash, 358 lb. per acre ; and these numbers do not represent ' 
the amounts permanently removed from the soil, since the i 
ash constituents of the dr)’ leaves and the crushed cane ; 
(which are used as fuel in the boiling process) may be 
returned to the land. The green tojis are, moreover, fed 
to the cattle ou the spot, and the mamire applied to the soil. 

—N’.H. J.M. 

Sewage } Field Fxiierimvnts uilh on the Bombay 

Farms. J.W. Mollison. Agric. Ledger, 1903, .50—54. 

The experiraeutfi were undertaken by the Bombay Agricul- 
tural Department, to ascertain the value of purified sewage 
as manure for sugar-cane and various other crops. Two 
sets of experiments were made, one in which the effluent 
from the septic tank was passed through contaid beds, and 
one in which the effluent flowed' direct from the tank to the 
fields. In both cases the water was clear, and had little or 
no perceptible odour. The purified sewage cannot be applied 
coctinuously during the whole period ot growth. Some of 
the more sensitive seedlings might probably w’ith advantage 
be' irrigated with canal water during the first period of ! 
growdi. Then, again, it is unlikely that the sewage can be j 
applied during the ripening period ; in the ease of sugar ! 
cane, results were obtained Avhich point to the couclusion j 
that the application of the effluent should be discontinued . 
two or three months before the crop reaches maturity, j 
** Lodging ” may, however, he avoided, even with the | 
heaviest crops, by adopting the Mauritius system of planting 
two sets in deep pits about 2 '5 ft. apart. It is anticipated 
that the effluent will furnish remunerative results with sugar- 
cane, yams, onions, turmeric, surans, sweet potatoes, 
guinea grass, lucerne, and various sorghums. Very heavy 
crops of guinea grass, maize, lucerne, and sorghums were 
obtained at Poona.- ~N. H. J. M, 

XV1.-SUQAR. STARCH. GUM. Etc. 

Sugar Cane grown on Heavy Clay Lands ; Influence of 
Manures OH . XV., page 71. 

Saccharose ; Comhinalion of — — , with Metallic Salts. 

D. Gauthier. XXIV., page 78. 

Knglirii Patents. 

Separating Apparatu.*i [.Sugar] ; Centrifugal . 

H. Winter, Charlottenburg. Eng. Pat. 5310, March 6, 
1903. 

SlsFr. Pat. 829,768 of 1903 ; this J., 1903, 1058.— T. F. B. 

Sugar Filling Masses; Column-shaped Crystallisation 

Veuatsfor . 11, Folscbe, Halle a/S., and F. Nowak, 

Boawadae, Germany, ling. Pat. 23,692, Nov. 2, 1903. 

Ik this type of crystallisation vessel the hot inassecuitc is 
charged into the top of a long, vertical, cylindrical vessel, 
in which it is pooled and crystallised, a similar quantity 
being withdrawn from the bottom. The general defect of 
the system He# m the fact that the circumferential portions 
of the massecuite cool much faster than the central portions, 
so that there remains a core of hot, partially crystallised 
massecuite. This Irf remedied by providing stirring arms in 
the vessels, furnished with inclined blades, scoops, tubes, 
eV ' inverted coae% or any device which causes a gradual 
iraualiteeoce of the mtSBeotiite from the drcumference to 


the centre, and vice versd, during the period of cooling. The 
columns may also be partitioned off into separate ohambers, 
with inlets and outlets on opposite sides of the axis. 

— J. F. B. 

United States Patents. 

Sugar Cane ; Process of Treating — — . M. Weinrich, 
Yonkers, N.Y. U.fS. Pat. 747,520, Dec. 22, 1903. 

The juice of the sugar cane is defecated before the cane 
reaches the mill. The cane is first shredded into fine fibres, 
and then steeped in a boiling solution of lime, into which is 
introduced sufficient lime to neutralise the acidity of the 
juice ; the treated mass is finally delivered to the ordinarj’ 
cane mill. — J. F. B. 

Sugar ; Process of Extracting . L. Naudet, Paris. 

U.S. Pat. 746,734, Dec. 15, 1903. 

I'hb cold sacchariiie material is first mashed with sugar 
juice at a temperature below that required to effect 
I osmosis ” ; the mashed material is then subjected to the action 
i of a “ circulating body of hot sugar juice,” having a density 
1 equal to or greater than the juice contained in the cellules 
' of the material to he acted on, until its temperature reaches 
, 77° C. The cell containiiig the heated material is then 
1 coupled up with the other cells of the battery in such a 
[ manner that it forms the; last member of the series. The 
I enriched heiating juice is mixed with the weaker juice.*' 

I obtained frpm the battery, and the juice from the battery 
is passed through that cell of the series “ which is, at the 
time, richest in sugar.” — J. F. B. 

Sugar Juice ; Method of Continuous Carbonution of . 

L. Naudet, Paris. U.S. Pat. 746,735, Dec. 15, 1903. 

A cEiiTMN amount of sugar juice of rlefinite alkalinity and 
a certiiiu amount of carbon dioxide are introduced into a 
treating vessel, and the relative proportions of such intro- 
duced bodies are subsequently varied in accordance with 
the variations in the alkalinity of the carbonated juice 
flowing from the vessel, as determined by changes in the 
initioliy determined carhonation level.— .1. F. B. 

Sugar ; Apparatus for Extracting . L. Naudet, 

Pans. U.S. Pat. 746,736, Dec. 15, 1903. 

! This specification relates to the apparatus, battery-cells 
connections, pumps and tanks, for working the process 
described in U.S. Pat. 746,734 (above) ; it includes a com- 
' pensating vessel tor mixing the juices to equalise the 
gravities. — J. F. B. 

I Sugar ; Process of Purifying . C. A. Spreckels and. 

C. A. Ivcrn, New Ifork, Assignors to Federal Sugar 
Refining Co., Jersey City. U.S. Pat. 746,891, Dec. 15, 

! 1903. 

! See Eng. Pat. 17,912 of 1902 ; this J., 1903, 811.— T. F. B. 

^ Sugar Crystals; Process of Cleaning. , and Recovery 

of' Cleansvig Compositions employed. C. A. Spreckels 
i and C. A. Kern, New York, Assignors to Federal Sugar 
! Refining Co., Jersey City. U.S. Pat. 717,256, Dec. 15, 
j 1903. 

i See Eng. Pat. 17,912 of 1902 ; this J., 1903, 811.— T. F. B. 

I Maltose ; Process of Producing . ( '. B. Duryea, 

Sioux City. U.S. Pat. 746,933, Dec. 15, 1903. 

See Eng. Pat. 22,537 of 1902 ; this J., 1903, 373.— T. F, B. 
French Patent. 

Beet Chips and other Moist or Wet Substances ; Mechanical 

Bryiny of . J, C. F, Lafeuille. Fr. Pat. 884,411, 

Aug. 4, 1903. 

The chips are dried by a current of heated air drawA 
through the apparatus. This conetsis of a oasi^and ft 
cylindrical rotary strainer provided with short* radial wings 
on its inneir periphery. phlp^ are fed upen a ytoih 
table, which may he.t?*ayel|k%| or flx^d. ,}t travelling, the 
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Avire table is placed in a boriaoalal position diametrically 
throughout the length of the qyMn^r, and is given an 
endless motion tmnsversely to the axis. If fixed, the table 
IS situated at an angle to the horizontal, so that the chips 
mil run down it by gravitjv In either case the chips are 
transferred from one side of the table to the other, and they 
<in‘ then given a slight forward motion hy means of a screw. 
Arrived at the other side of the table the chips are caught 
])> the radial wings of the rotary sicreea, and returned to 
the side whence they started, at a point nearer the discharge 
fud — J. • B. 


XVII.-BREmNO, WINES. SPIRITS. Etc. j 

Yfa^il (h'op ; Determination of the from the Nitro- \ 
f/enous Asfiimilation by the Yeasty and the Relation i 
helivecn Alcohol Production and Nitrogenous Assimila- I 
tarn. J. J. van Heat. Woch. f. Brau., 1904, 21, [1]. ! 
1 —3. j 

Tiik researches of Delbriick and Grimmer have shown that ; 
fhe loss ot nitrogen sustained by the wort is a direct 
measure of the multiplication of the yeast. The author has 
confirmed this fact hy comparing the results of nitrogen 
(leterniinatioiis before and after primary fermentation (six 
lais) w’lth those afforded by enumeration and filtration. 

( )ii the large scale, the increase of th(3 yeast cannot be 

• Icterminetl by direct methods, owing to the impossibility of 
obtaining average samples of the yeast, mixture. But if the 
liitrogeii in the [filtered] wort he determined before and 
after primary lermentation, the yeast crop can be calculated. 

A litre of stiiiidard pitching yeast (see this Journal, 1904, 30) j 

• ontams 7 ‘ 54 1 grrns. of nitrogen and about three billion cells. ! 
Iff/ — the grins, of nitrogen abstracted from the wort per j 
hectolitre, and if h — the grins, of nitrogen in the volume of ; 
.standard pitching yeast sown per hectolitre, then the yeast ' 

crop [pitching yeast + increase] r= litres of standard ' 
A east per hectolilre. Two series of experiments are ' 
1 ('Corded, one series with yeast in good condition and ' 
Hnother with yeast of poor quality. The average tempera- i 
tiires of feruientat'on were between 8 *.5° and 12-,5® C. ; ! 
determinations were made, after three days and after six 
days, of the alcohol produced and the nitrogen abstracted 
I lorn the woit, 'I'lie following are average values ■ — 


— 

Good Senes. 1 

Poor Series. 

Attonuiition jiftor tlirpp Hnys 

2 ’4“ Balling , 
„ ' 

70 per Cent, 
of total. 

2*5 litres 

0*3 times 

2-5‘» Bulling 

21 jier cent, 
of total. 

I'J) lures 

3*6 times 

SIX „ 

issijiiiIhIuui of nitroj^en in three 

^ I'liM Clop isf indnnl) calculated from 

1 lie iiitioifcii aNtsiniilatcd. 
liu'i'cTiNc cull wlaied from the nitroKOii 
iibsiiiulatcd. 1 


It A\ill he noticed that in spite of i.. e great difference in 
the behaviour of the yeast as regards assimilation, the 
attenuations are practially the same in both scries, lo the j 
pood series, which may be regarded as representing normal j 
uioieutations, the production of alcoht ’ varies inversely I 
iis the assimilation of nitrogen, thus 


1 

First * 

Three Boys. 

Second 
Three Days. 

I’roiJui'tion of alcohol, per cent, of total ^ 
^ lohil nitrogen, per cent, of 

40 

60 

1 24 

’ 1 

/(> 

i 

1 ^ 


^ growing and multiplying, the pro- 

tilcohol is small, but yyhen its biological work 
- completion its physiological work becomes more 
of It' , . ’^P®riroent8 on the efi^ct Of varying the proportion 
evptl showed that the yeast crop was unaffected 

when the proportion of pitching yeast ttas doubled. 

- ^ ^ — J. F.B. 


Pitching Yea^ § Determination of the Numbor of 

Yeoit Celia in — , by th-ying with CkUeiwn GMoride, . 

C. Bergsten. Woch. 1 Brau., 1 31 , [1], 

The following method is offered as an alternative to that 
proposed by Lindner (this Journal, 1903, 1018)t-«Onie 
grm. of yeast is carefully spread hy a platinum needle, with 
aseptic precautions, on the bottom of a Petri dish. The 
yeast is then covered with freshly-ignited powdered 
calcium chloride and thoroughly mixed up by means of a 
sterilised pestle ; the mixture is covered with a farther 
layer of calcium chloride, closed up, end placed in the 
desiccator for half an hour. At the end of that time the 
mixture is dissolved in 100 o.c. of sterilised water, I c.c. of 
the solution is diluted with 9 c.c. of sterile wort, and 1 c.c. 
of this mixture, equal to 1 mgrra. of the yeast, is used 
for counting the number of wild yeast growths in drop- 
jireparations or for infecting gelatin plate-cultures. If the 
operation has been properly performed, only wild yeast cells 
will have survived. Commenting on the above proposal, 
Lindner points out that it depends, like so many others 
(action of chemicals, high temperatures, &c.), upon the 
time of exposure. Different varieties of culture yeasts aud 
wild yeasts will have different powers of resistance to the 
action of the calcium chloride. It would always be neces- 
sary, before ajiplyiiig the method, to determine the time of 
action suitable for the variety of pitching yea.st under 
examination, and there must always be some varieties of 
wild yeasts which will succumb before all the culture yeast 
cells have been killed. — J. F. B. 

Barleys Rich in Protein. Wielding. Woch. f. Bran., 
1904, 21, [1], 12-13. 

Djsoiissing the question of judging the protein content of 
a barley from its outward appearance, the author gives a 
table of analytical results and descriptions of outward 
appearance. From this table and from the authoris 
experience, it would follow that the small-corDed, plump 
barleys, with thin, finely-wrinkled husks, have the lowest 
amount of protein, and yield the highest proportions of 
extract j in such barleys the judgment of an expert buyer 
is not often at fault. But in the case of largo'oomed, 
elongated barleys with medium or coarse-fibred busks, it 
is shown that tho amount of protein may vary between 
9*81 aud 15 “67 per cent., and the expert maltster eon 
rarely estimate it until he oomes to malt the barley. With 
barley rich in prolein, a satisfactory malt is only obtained by 
enHuring a long development both of rootlet and acrospire. 
Malting .should only be attempted in cold weather, and the 
temperature in the couches should never exceed 20^ C. 
The author has experienced difficulties in the malting of 
Saale and Thurin;{ian barleys containiug over 11 per 
cent, of protein, owing to their tendency to get hot. But 
with most foreign barleys no difficulties have been met 
with from this tendency, aud a case is quoted of a Bussian 
barley with 14*36 per cent, of protein which maltKd 
perfectly well, yielding a malt with 75*5 per cent, of 
extract on dry substance. On the other hand an Anatolian 
barley containiug only 9*81 percent, of protein yielded 
a malt with only 74*5 per cent, of extract. Differences 
like these may occur with barleys of the same origin, 
and are only to be attributed to qualitative differences 
in the nature of the protein, depending on soil and nutrition. 
The relations between the soluble and the insoluble 
proteids no doubt play a part in the behaviour of th© 
barlej', and they certainly affect the liability of the beer. 
Malts with a high protein content have the ailvantage over 
those poor in protein in that they favour the production 
of full-bodied beers with good “ head '^-retaining properties. 
The desire for barleys with low protein content may b* 
pushed too fai*, and the fact that the effect of a high 
proportion of protein on the stability of the beer cahi be 
avoided by suitablM malting is recognised by oeitain 
brewers for export, who buy barleys containing up tO 
12 per cent, of protein. — J, F. B. 

Cider Mahingj Report on Investigations on Y.'I, 

Lloyd. Bo*rd of Agriculture and Fisheries, 1208, 

189 pp. ; price «d. ' , ‘ v ^ 

TftsfiE iewestigations Were made on behalf ^ &6 Bgtil 
and West and Soutberb Gotmties j$ooiety firoiiai ^4*8 
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1902. When the apples are ready, they should he cleansed 
or washed before crushing. The crushed pulp in called 
« pomace ** j this is wrapped in cloihs to form “ cheeses,” 
which are then prc'^sed. Ihe crushing and pressing 
apparatus have a great effect on th(5 yielci of juice ; the 
improved English presses yield about 7 1 • 8 per cent, of 
juice from the apples. The ConiincntJil presses yield 
much less, but there the maceration of the pressed pulp 
with water is practised for a second yield of juice. Tlie 
“pomace” should be pressed soou after crushing, since 
exposure to air darkens the colour. The only way by 
which the pressed “pomace,” containing 18 per cent, of 
sugar, can be profitably utilised is by maceration with 
warm or cold water, efpial to half the quantity of original 
juice, for 24 hours, the strength biing made up with sugar 
to produce “ small cider ” ; this, however, is iiiftTiur, and 
deficient in tannin. The juice is fermented by the yeasts 
present on the skins of the apples ; the amount of sugar 
which should be prt'sent Avlien the ferrm ntution is cheeked 
depends on tho kind of cider it is (h^sired to make ; the 
lees play no useful part in the production of (jiialit 3 \ 
Filtration of the fresh juice being impraciicable, it is 
clarified by running from the press into “ keeves,” which 
are upright tuns with loose coveis. At a temperature 
of '50°~.')2° F. a “heady ” fermentation is here couductod, 
which carries the suspended matter to the top in ilie 
form of a compact “ head,” which is skimmi'd off 
two or three times. Other portions of the su'^peuded 
mutter settle to the bottom, and when this violent 
fermentation ho.s subsided, the partially clarified juice 
is carefully racked off into the feiineotation casKs ; at this 
stage it contains h'ss than 1 pei eCnt. oi absolute alcohol. 
During fermentation the bunghole of tlie cask should 
be closed by a “water-seal,” whereby the evolution 
of gas can be observed; frequent hydrometer readings 
should also be taken. The speed of fermentation should 
preferably be slow, and if it shows a tendency to be too 
rapid, it must be checked by racking the cider off into 
fresh casks when necessary. The contents of the several 
casks having been brought to approximately the same 
stage simultaneously by judicious racking, the cider should 
be made up to a stuudard quality by blending, according 
to the results of chemical analysis. Any general departuie 
from the standard strength will preferably have been 
corrected previous to fermentation by the addition of <’aue 
sugar or “small cider” to the juice in the fermentation 
casks. After blending, the cider should be racked once 
again before filtration. When the cider contains at least 
4 per cent, of alcohol (t.e., about 8 per cent, proof spirit), 
it is filtered clear and further alcoholic fermentation 
is checked. Tables are given by which the percentage 
of sugar and alcohol can be determined from the original 
and present gravities. From the filter, the cider is passed 
direct to the storage casks, which should lie on tbeir 
sides, tightly bunged. After this stage all contact with 
air must be strictly avoided, and the cider should be 
drawn from the storage casks when required, only under 
a pressure of carbon dioxide. The future development 
of the industry undoubtedly lies in the direction 
of bottled cider. The bottles should be filled straight 
from the filter Avhen the cider is perfectly clear; the 
gravity must not exceed 1*02.5, and the alcohol must 
amount to at least 4 per cent. ; a slight sediment forms 
daring the process of ripening. Three brands of cider 
should be manufactured : (n) “ extra dry,” which requires 
much care and skill, and is consequently expensive ; this 
contains not more than 2 per cent, of sugar ; (6) “ dry,” 
containing less than 4 per cent, of sugar ; and (c) “sweet,” 
containing more than 4 per cent, of sugar. The “ dry ” 
variety promises the greatest development and keeps well, 
provided acetification be prevented by rigid exclusion of 
air.— J. F. B. 

French Patknt. 


placed in a drying chamber, through which dry filtered 
air. heated to a suitable temperature, is driven or aspirated. 

^ T T? Tl 


Xm-POODS: SANITATION: WATER 
PUEHTCAnON, & DISINFECTANTS. 

(A.)-FOODS. 

Milk f Preservation of , hy Hydrogen Peroxide. 

A. Henard. Monit. Sclent., 11)04, 18 , [745], 39. 

Tiik author first proposed, in 1898, the use of hydrogen 
peroxide for the jireservauon of milk, Jf an amount of 
hydrogen peroxide not exceeding 2 per cent, of a 12-volume 
solution he added to milk, it is completely decomposed into 
Avatcr and oxj'gcn in from six to eight hours. With larger 
additions, the decomposition proeecfls more slowly, and with 
.5 per cent, of a 12 -a oliiine solution, a small qunntity remains 
undccoraposed even after f-everal days. The rate of decom- 
position of the liydrogeii peroxide varies with different 
kinds of milk, hut, within certain limits, e.g.^ between + 5 
and + 30*^’ (^, is not affected by change of temperature. 
Milk is not sterilised by treatmeut Avitli a small quantity of 
lijdrogen peroxide, but alter such treatment, it can be kept 
for n much longer time than ordinary milk without under- 
going alteration. For example, at 1 1® C., a sample of milk 
iiirned sour after 2 4 hours; milk with 1 p(?rcent. of J2-volume 
hydrogen peroxide, afti'r 80 hours ; with 2 per cent., after 
DO hours; and Avith .1 per cent., after D5 hours ; at 20® C., 
the corresponding figures were 18, 24, 26, and 32 hours. 
It is best to add the hydrogen peroxide immediately after 
milking, and then alloAv the milk to stand in a cool place 
for 6 — 8 hours, till the hydrogen peroxide is completely 
decomposed ; the taste and odour of (he milk are not 
altered. Tests as to the use of milk which bad been treated 
witli 1*5 per cent, of 12- volume hydrogen peroxide, for 
feeding infants, are stated to have given satisfactory results. 

—A. S. 

Caffeine arid Thechromine [in Cocoa'] ; Determination 
of . J.Fromme. XXJIL, page 78. 

Seeds of Para Rubber Tree {Uevea Brasiliensis) \ Com- 
mercial Utilisation of the — — . XII., page 68. 

Unitld States Patent. 

Milk Extract similar to Meat Extract ; Process of Making 

. X. Binder, Paris. U.S. Pat. 747,078, Dec. 22, 

1903. 

See Fr. Pat. 329,709 of 1903 ; this Journal, 1903, 1062. 

— T. F. B. 

French Patent. 

Cacao Butter ,* Improvement of — , G. Miiller. 

Fr. Pat. 334,366, July 25, 1903. XII., page 69. 

(.5.)— SANITATION; WATER PURIFICATION. 

City Sewage in India ; Agricultural Value of — . 

J. W. Leather. XV,, page 72. 

Sewage ; Field Experiments with , on Bombay Farms. 

J. W. Mollison. XV., page 72. 

English Patents. 

Water and other Liquids; Apparatus for the Purification 

of [by Electrolysis]. W. B. Hardy. Eng. Pat, 

25,041, Nov. 14, 1902. XI. A„ page 67. 

Production of Lime Water and the like ; Processes and 

Devices for the , and for the Purification of Water, 

H. Reisert, Cologne, Germany. Eng. PaU 967, Jan. 14, 
1908. 


Yeast i Preservatioti of . 'The Granular Yea.st Co., Ltd. 

Fr, Pat. 884,480, Aug. 7, 1903. 

The yeast is washed, if necessary, and then filter-pressed ; 
the cakes are crumblerl up and spread upon open-work 
trays, which are arranged on waggons. The waggons are 


The water or other liquid is caused to pass intermittently, 
from below upwards, through the quicklime, &o., undar 
such pressure as to raise the whole mass of the material 
under operation. Daring the intervals of rest between the 
periods of liquid supply, the water becomes satarated, and 



j«i.so,i904.] JOUJftNAL iiND PATBST LlTBBATT7Ba.-wei.. XVHI., XIX, A XX. 7^ 


clariBes by the settling of the sohd materials. The quick- 
lime, &c., is preferably in the form of a powder, and may 
be supported on a layer of gravel or similar material. Lime 
water formed in this manner may be employed, in the same 
apparatus, for the purification of water.— K. A. 

(C7.)— DISINFECTANTS. 

United States Patent. 

Disinfectant [from Acett/lenef and Process of making 
same. J. Choulot, Algiers. U.S. Pat. 747,138, Dec. 1.5, 
1903. 

See P’r. Pat. 321,088 of 1902 ; this Journal, 1903, 159. 

— T. F. H. 

XIX-PAPER. PASTEBOARD. Etc. 

English Patent. 

JSlitrocellidose and similar Sribstancea ; Compounds of . 

D Bachrach, Baltimore. JOng. Pat. 22,970, Oet. 23, 1903. 

See U.S. Pat. 743,422 of 1903 ; this Journal, 1903, 1304. 

- T. F. B. 

French Patents. 

l^tseosc ; M anuftviare of Threads of . Soc. Fran<,*. 

de la Viscose. Fr. Pat. 334, .5 1.5, Aug. 8, 1903. 

SoLUKi.K sulphides are retuoved from crude viscose by | 
passing it through a solution of a salt of a metal which 
tonus an insoluble sulphide, e.g , a 10 per cent, solution of j 
teriuuH sulphate. — T. F. B. i 

Cellulose Xauthate; Viinf cation of , for the Pro- I 

paration oj Ki.srose. Soc. Franc, de la Viscose. Fr. 
Pat. Aug. 14, 1903. 

Cituiir cellulose \atithate is completely coagulated by 
heating to 45 — 50" C (a process which only requires a 
few houis), aud treated with some salt solution which 
will remove the impurities without rendering the viscose 
insoluhle in caustic soda; solutious of sodium chloride, 
aluminium snljihate, alum, sodium bicarbonate, &c., are 
suitable. The purified viscose is finally dissolved in an 
alkali solution.— T. F. B. 


XX.-PINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Solanin and Concnllamarin ; Sugar Components oj , 

K. Votoeck and 11. Vondraeek. Ber., 1903, 36 , [17], 
4:172— 137:5. 

Befeutuno to tlie note by Zeisel and Wittmanu (this 
Journal, 1903, 1305), in which it is stated that the glucoside 
solaum contains another sugar besides glucose, the authors 
remark that they pointed out this fact a year ago. The 
same is also the case with the glucoside convallamarin. 
The products of hydrolysis of these two glucosides contain, 
beHdrs d-glucose, a second hexosc, which yields a methyl - 
phenylhydrazone melting at 187° C. It has now been 
tound that, when this hydrazone is decomposed by benz- 
ahh'hyde, d galactose is formed, and this sugar is there- 
fore the second hexose in question. The melting point 
of galactose inethylphetiylhydrazone has been wn»Dgly 
recorded by Lobry de Bruyn and A. van Eckenstein as 
180" C.--J. F. B. 

(Marnine; Application of Grignard^a Reaction to the Study 
of . M. Freund. XXIV., page 78. 

Citronella Oil f Adulterated — ■ . E. J. Parry and 
lOeT C)hem. and Druggist, 1903, 63 , [1248], 

A SAMPLE of a shipment of citronella oil recently imported 
as louud by the authors to be adulterated with alcohol, 
the alcohol, which was present to the extent of 20 per 
cent., had probably been added to make an adulterated oil 
capable ot passing the so-called Schimmel test. The oil 
tiad the following characters :—Sp. gr., 0*899; optical 


I rotation, -12®; refractive index, 1 *4578 ; geraniol content, 
j 50 per cent. — A. S, 

Citronella Oil ; Determination of the Adulterant in . 

M. K. Barober. XXIII., page 77. 

' Terpenet A New [from Russian Terpentine]. 

I Zelinsky and Alexandroff. J. Russ, phys.-chem. Ges 
; 34, 848. 

The authors have isolated from Russian turpentine a 
pinene having the following characters : — Sp. gr., 0*8688 ; 
m. pt, lb® C. ; b.p., 158*5° — 139° C. ; refractive index, 
1*4700; optical n-tatioii, -7U° to —75°. It forms a 

' hydrochloride melting at 121° C., but does not give a 
j crystalline compound with nitrosyl chloride. — A. S. 

j Camphor Industry of Formosa ; The . A. F. Collins. 

I Scientif. Americau Suppl., 1903, 58, [1455], 23,319. 
j Since the establishment of monopoly by the Japanese 
Government, the old, crude iiifthods have been replaced by 
more modern ones. The camphor wood is steamed in 
roughly-built furnaces and the camphor is condensed in 
cooled wooden vessels, and freed from most of the oil by 
draining, crude or “ grade B ” camphor being thus obtained. 
For the production of refiuod or “grade A” camphor, the 
crude materia! is heated in large iron retorts, through which 
a current of air is passed. For the first 48 hours, only 
sufficient heat is applied to drive off the water and oil. The 
retorts are then connected to a condensing chamber, the 
roof of which is cooled by running wat r, and are heated to 
a higher temperature in order to volatilise the camphor. 
The camphor obtained (flowers of camphor) is formed into 
blocks in wooden moulds and pressed fir^t by steam power 
and finally by a very high hydraulic jiressure. (See also 
this Journal, 1899, 799, 872; 1900, 482, 799, 945; 1901, 
1201 ; 1902,802; 1903, 892, 1032, 1317).— A. S. 

Camphor i Artificial . A. F. Gollins, Scientif. 

Americau, 1903, 89, [21], 368. 

The author gives a description of a process, which, it is 
stated, is being worked on a commercial scale at Port 
Chester.uearNew York, for the manufaclure of camphor from 
oil of turpentine. By heating turpentine with anhydrous 
oxalic acid, two new compounds, pinyl oxalate and pinyl 
j formate, are said to be formed, which, when subjected to 
' steam dihtillatiou in the presence of alkali, yiebJ camphor 
and horneol respectively. The mixture of turpentine and 
j oxalic acid is heated in steam-jacketed tanks, and when the 
I reaction is complete, the liquid mass is pumped into stills, 
alkali is added, and the mixture is distilled by the aid of 
j live steam. From the distillate a mixture of camphor and 
horneol is recovered by fractional distillation. The crude 
product is filter- pressed, washed free from all traces of oil, 
and treated with an o.xidising agent to convert the horneol 
into camphor. The crude camphor is centrifugfalised and 
then purified by sublimation. The yield of camphor is 
stated to bo from 25 to 30 per cent, of the weight of the 
turpentine. (See aho Eng. Pat. 14,754 of 1900, and addi- 
tion to Fr. Pat. 303,812; this Journal, 1901, 67; 1902, 
1469 ; also 1901, 604.)— A. S. 

Camphoric Acid and Dehydrocamphoric Acid; Synthesis 
of . G. Komppa. XXIV., page 78. 

Vanillin; Oxidation of — by the Oxidising Ferment <f 
a Fungus or of Oum Arabic. R. Lerat. J. Pharm. 
Chim., 1904, 19, [IJ, 10—14. 

On oxidising vanillin with a fungus extract or with gum 
arabic solution, dehydrovauillin was obtained, identical 
with that obtained by Tiemann by oxidising vanillin with 
ferric chloride (see this Journal. 1886, 252).— T. F. B. 

Arsenidus Iodide ; Determination of — — , W. Duncan. 
XXIII., page 77. 

Hydroxylamine ; Determination of’-~-^. H. 0. Jones 
and F. W. Carpenter. XJtlll., page 77. 

Vaselines ; Artificial — and Vaseline Oils. 

J. Girard. III., page 55. 
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Knolish P1tEXT8. ^ 

pyrimidine Derivatives ; Manufacture and Production 
of — . H. E. NewtDD, LoDdoD. From Farbenfabr. 
vorm. F. Bayer & Co., Elberfeld. Eog. Pat. 21,83.'!, 
Oct. 10, 1903. 

Bt ooodenfliDg dialkyl cyanoacetic esterg with guanidine, 
by means of alkali alcoholates, dialkyldi - irnino-oxy- 
pyrimidines, having the gencTal formula — 

N . CO . OUK' 

I I 

HN ; C— NH— C ■■ Mil 

are obtained. On heating wiih mineral neids the imino 
groups are replaced by oxygt'n, dialkyl barbituric acids 
being produced.— T. F. B. 

Pyrimidine Derivatives ; Mauufaclure and Production 

of . H. E. Newton, liondon. From Farbenfabr. 

vorm. F. Bayer & Co., Elberfeld. Kng. Pat. 22,967, 
Oct. 28, 1903. 

Dialkyl barbituric acids are obtained by first condensing 
dialkyl cyanoacetic esters with tliionrea by means of 
alkali alcoholates, thus forming .i-dialkyl-L^-thio 4-imiuo- 
C-oxypyrimidines — 

NH.CO.CBIP 

I I 

sc.NH.c;:Nn 

from which the imino group is split off by bydroly.sis, 
and the thiocarbonyl ( ; CS) group oxidised to a carbonyl 
group by means of nitiic acid, bvdrogeu peroxide, &r. 

— T. F. B. 

United States Patents. 

Methylene Dippuric Acid, and Process of Making same. 
A, Nicolaier and P. Hunsalz, Assignors to Oheni. Fabr. 
auf Actien, vorm. E. Schering, Bt*rlin. U.S. Put. 
748,986, Nov. 10, 1908. 

Hippuric acid reacts slowly with paraldehyde, or less 
satisfactorily with formaldehyde, in ]iresence of sulphuric 
acid, forming methylene hippuric acid. 'Phis is a white 
cry.stalline compound of m. pt. l.'iT C., only slowly soluble 
in sodium carbonate solution, spariiijily soluble in water, and 
of therapeutic value. — T. F. B. 

Pinene Hydrochloride ; Process of Purifying — — , 
W. Naschold, Assignor to Clicm. Fabr. Uerdingen, 
Lienau & Co., Uerdingen. U.S. Put. 747,029, Dec. 22, 
1903. 

See Fr. Pat. 328.009 of 1902 ; this .lounml, 190.1, 1101. 

— T. F. B. 

French Patent. 

Anhydrides and Chlorides tf Carbojryl/a Acids; Produc- 
tion of . Badische Auilin und Sodafabr. Fr. Pot. 

.328,120, Oct. 27, 1902. 

See Eng. Pat. 24,255, 1902; this .loiiriial, 1903, 1147. 

— T. F. B. 

XXI-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photographic Processes; Theory of G. .Taeger. 

Al^. Wisa. Wien. Sitz. Ber., 1902, HI, 1132—1143. 

Aocordino to the author, if a dilute developer be used 
and the time of development be not too long, the degree of 
blackenmg is proportional to the concentration of the 
developei*; to the amount of “ active ” silver bromide, t.e., 
silver bromide which by the action of the light has become 
capable of being reduced ; and to the time of development. 
When the development it prolonged, the degree of blacken- 
ing tends to become proportional to the square root of the 
amount of active silver bromide. The active silver bromide 
can be completely reduced only by the use of concentrated 
developers. — A. k 


I , English PATB|iT8. > ' 

I Photographic Pictures in Natural Colours ; Prodnetiou 

; of . J. Szczepanik, Vienna. Ehg. Pat. diialj 

Feb. 10, 1903. - ’ ’ ’ 

Three monochrome (“three colour”) diapositives are 
printed, without filters, on films of transparent material, 
coloured with the corresponding dye-stuffs, which must be 
sensitive to light ; the three monochrome prints are super- 
posed in register aod fastened together in the usual 
way; or the monochrome dispositive, c//., for red, is 
printed on u celluloid film coloured red, the remaining 
dyestuff is fixed and the film varnished, uud a second 
i film coloured yellow is appl-cd, and printed on, in register, 
through the diupositive tor yellow, and so on, — T. F. B. 

i Developing Photographic Pictures [with ni-Amino-o- 
I Hgdroxyhenzylsulphumc Acid]. H. E. Newdon, Loudon. 

From the Furhenfabr. vorm. F. Bayer & Co., Elberfeld. 

! Eng. I’at. 3546, Feb. 14, 1903. 

! kSEK U.S. Pat. 729,054 of 1903 ; this Journal, 1903, 881. 

I - r. K. B. 

XXII.-EXPLOSIYES, MATCHES, Etc. 

, French Patent. 

Explosive Powder. N. Schnebelin. Fr. Pat. 334,673, 

I Aug. 18, 1903. Under Internat. Coiiv., (let. 30, 1902. 
j See Eng. Pat. 2I,3C3, 1903; this Journal, 1903, 1367. 

I — T. E. B. 

! XXIIL-ANALYTICAL CHEMISTRY. 

I /soRGAJv/a-QUAJvrjrAr/F£. 

: Chlorine, Bromine or Iodine, in Organic Compounds ; 

I liapid Method of Determining either , by means of 

I Sodium Pero.ride. II. IT. Pringsheiin. Ber., 1903, 38 
[17], 4244— 4246. ’ 

j The substance is mixed with 16—18 tiim^^ its weight of 
I sodium peroxide, according as the carbon ami hydrogen it 
j contains, amount to 50— 7a or to over 75 per cent, of its 
I weight. ^ Sulxstances poorer m carbon and hydrogen arc 
j mixed with sufficient sugar or naphthalene To bring up 
I the percentage to above .50, and the mixture is then 
mixed with the sodium peroxide. '1 lie mixfuie is placed 
j in a cylindrical flat-bottomed iron crucible, about 2-5 cm. 
j in diameter and 3 cm. high, furnished with a flat lid 
: through which a hole is drilled. The crucible is now set 
in a porcelain basin filled with water up to within 2 or 
3 mm. of the upper edge of the crucible, ntid the mixture 
firsd by pushing a glowing iron wire through the hole in 
the lid. After combustion the crucible is turned on its 
side in the water, the lid also immersed, the basin quickly 
covered with a clock-glass, and the whole warmed till 
no more bubbles of oxygen come off, aud solution is 
practically complete. The crucible £nd lid are removed 
and rinsed, the liquid is filtered, and the filtrate poured 
I into exce.ss of sulphurous acid, so as to reduce any oxy- 
; halogen compounds. To the liquid (now about 500 c.c.) 
nitric acid is added, and enough silver nitrate to precipitate 
the halogen; the whole is warmed for some time on the 
water-baih, the precipitate filtered off, washed, dried, and 
weighed. Accurate results have been obtained with a 
j great variety of lialogeu comptmnds. This iron crucible 
' method is also suitable for the determination of sulphur 
! in organic compounds as described by von Konek. (Zeits. 
angew. Cbem., 16, 516 j also this Journal, 1903, 381.) 

— J. T. J). 

Stiver Cyanide and Silver Chloride; Separation and 

Determination of . B, H. A. Pfimraer. Proc. 

Chem. Soc., 1908, 19, [273], 285. 

i Frbshly precipitated silver cyanide, althongh insoluble in 
I cold dilttte'nitric acid, readily dissolves in the boiling ^leid, 
evedvinftbe theoretical quantity of hydrogen Uynwide, !#© 

I that Iho gai, when passed inta silver nitrate adlutibu,^- 
.duooaan.amotttitof silver cyanide equal in Weigbti to^ 

I sample originally employed. In this iray silver cyanide 




may be quantitatively sepaarated from^silwf .chloride. < Wb«i 
the cyanide has been dWed at 100® C., the lumps pro- 
<luced offer a greater resistance to the solvmit, and if the 
boiling be prolonged, the acid, on becoming more con- 
centrated, oxidises a small proportion of the hydrogen 

cyanide. 

\r<ieniouii Iodide ; Determination of W. Duncan, i 
rhnrm. J., 1904, 72, [3402], 8. j 

TiiK method proposed depends upon the titration, with I 
iodine solution, of the arsenious oxide produced by the 
hydrolysis of arsenious iodide in alkaline solution. A [ 
weif^lied ipiantity of the arsenious iodide is dissolved in 
sodium or potassium bicarbonate solution, and the liquid i 
titrated with N/IO iodine solution, 1 c.c. of which corre- 
sponds to 0-02261 grm. of arsenious iodide. The author 1 
^tate« that the variable composition of commercial arsenious | 
iodide is chiefly caused by undue exposure to light and moist I 
air. The 4 'inh>drous salt crystallised from boiling carbon ! 
bisulpbide, keeps fairly well, if protected from moisture. ' 

—A. S. i 

ORGANIC-^QUANTITATIVE. \ 

Jh/droj'ifl Radicles ; Determination of — H. Hibbort I 
and .i. .1. Sudborough. l^roc. Chem. Soc., 1903, 19, i 

[ 273 ], 280 . ; 

In attempting to determine hydroxyl groups by TsehugaefTs ! 
method (this Journal, 1902, 1859), the authors have not i 
succeeded in obtaining satisfactory results, owing to the j 
follo'vuig eau.ses ; — (1) Moisture gradually penetrates I 
throunh the u»dia>rubher, even although this is coated with i 
collodion. (2) The vapour pressure of ether varies so I 


CajiCC^HjO;), ^ 4 H 2 O, los# part of its water of crystUllUi- 
tion sbwJy even at 100® C. Tricalciuni oilirate obtained by 
neutralising citric acid with calcium hydroxide, always 
contains somewhat more calcium than the theoretical 
amount. — A. S. 

Tanniit- Aiiiitytis ; Improved Apparatus for - , 

K. A. Earp. Leather lYades liev., 1903, [921], 791. 
The adjoining sketch iliustrates a device for us© in 
connection with the hide-powder filter which permits of any 
desired exact quantity of the de- 
tannised solution being collected 
automatically. The tube A B, open 
at both ends, is about 15 ins. long, 
according to Ihe length of the 
siphon arm, and slides in the tightly 
fitting rubber stopper as shown, 
whilst the cork in the upper vessel 
fits loosely. To collect 30 c.c., the 
end B of this tube is adjusted to the 
level of the 30 c.c. mark in the 
graduated cylinder, and filtration 
is started by gentle suction at A. 
When 30 c.c. have come over, (he 
tube A B simply fills up to the 
level of the liquid in the upper 
vessel, and filtration then stops. In 
a similar manner 50 — 65 c.c. (for 
evaporation) may be collected and 
stopped autoLuatically by adjusting 
B to the corresponding mark on the cylinder. (See also 
Leather Trades J., Dec. 9, 1903, 860.)*— B. L. J; 



enormously with slight alterations of temperature. (3) 
(hurnurd’s magnesium methyl iodide solution slowly 
absorl)^ atmospheric oxygen. The following method is free 
from the loregoing objections; dry amyl ether is used as 
the medium, instead of ordinary ether, and the operation 
is carried out in an ordinary bottle provided with a double- 
bored India rubber stopper, so that the bottle may be 
attached to (1) a Lunge’s nitrometer filled with dry 
mercury, (2) a glass tube provided with a stopcock, so 
that the ait in the appiiratnv may be replaced by dry 
nitrogen. The amyl ether solution of the hydroxyl com- 
pouml is phieed in the bottle and a solution of Gnguard’s 
magaesium m* th\ I iodide in the same solvent is introduced ! 
m a small tube ; when a constant temperature has been 
attained, the two solutions are mixed. Satisfactory results 
have been obtained with o- and j8-naphthols, resorcinol, 
o-iiitrnpheiiol, acet07cime, deoxybenzoin, and chloral hy- 
drate. Quinol gives somewhat low results, probably owing 
to the fact that it is only sparingly soluble in amyl ether. 

p-Nihoiolucncin Crude Nitrotoluenc ; Volumetric Method 

fot the iJctcnnmation of . B. Glasraann, Ber., 1903, 

36, 4 260— 4261, 


Hydroxylamine ; Determination cf — II. (). .Tones and 
b'. W. Carpenter. Tree. Camb.’Phil. Soc., 12, [ 3 ], 218. 
According to the authors, the ordinary methods for the 
determination of hydroxyluraine are inaccurate in presence 
of metallic salts and carbon dioxide. Reliable results can, 
however, be rapidly obtained by means of the method 
devised by Wood and Berry for the determination of 
reducing sugars (this Journal, 1903, 886 ). 10--20 c.c. of a 
solution of hydroxyhimine or of one of its salts (containing 
not more than 0*5 per cent, of hydroxylamiue) are run, 
with stirring, into 30 c.c. of a boiling Eehling solution, or a 
solution of copper carbonate in potassium bicarbonate. The 
mixture is heated to boiling, the cuprous oxide immediately 
filtered off, washed, dissolved in ferric sulphate solution in 
an atmosphere of carbon dioxide, and the ferrous sulphate 
produced titrated with permanganate solution. 4 mols.'of 
potassium permanganate are equivalent to 10 mols. of 
hydroxylamine, the reduction of the copper procMIing 
according to the equation 2 NII 2 OH + 4 CuO «= NjO + 
2 CujO + 3 H 3 O. Metallic salts, alcohol, and ketoximes do 
not interfere with the method,— A. S. 


Tkn c.c. of the oil are reduced by warming with 20 grms. of 
water, 20 grms. of iron tilings, and 1 grm. of hydrochloric 
acid ot sp. gr. 1-19 for six hours. 0*2 to 0*3 grm. of 
the tc.Miliiug toluidiue mixture is dissolved in 80 c.c. of 
ether and the p-toluidine precipitated with 25 c.c. of a 
5 per cent, ethereal solution of oxalic acid. The 
prec'ipitate of p-toluidme oxalate is washed with other, 
dihsolved in warm water, and titrated with N/IO sodium 
hydroxide solution, using phenolphthalefu as indicator. 

— E.F. 

Citric Acid ; Determination of , by the Lime Method, 

O. V. Spiudler. Chera.-Zeit, 1903, 27, [108], 1263. 
At’coiiDiNo to text-books, tricaluium citrate, when converted 
rom the amorphous into the crystalline condition, becomes 
practically insoluble in water, and a method for the quanti- 
tive determination of citric acid has been based upon tbii 
« temeiit. The author finds, however, that the precipitation 
o oryHtaliiuo tricalciiim citrate by boiling, even in con- 
centrated soluti'tns, and in presence of ammoninm chloride, 
consequently the lime method for 
<i®^rmination of citric acid is qnite unreliable, the 
obtained being dependent npon the 
olume of the solntion. OiTstaHine ttLocium citrate, 



Citronella Oil; Determination of the Adul* 

ter ant in . M. K. Bamber. JProc. 

Chem. Soc., 1903, 19, [273], 292. 

A m:ixturb of 2 c.c. of pure oocoHont oil free 
from acid ^d 2 c.c. of the citronella oil 
under examination is shaken for one minute 
with 20 c.c. of 88 per cent, alcohol (sp. gr. 
0*8273 at 30° C.) in the graduated tube (see 
figure), this vessel being then rotated m a 
centrifugal machine for 0*5 to 1*0 minute. 
The volume of cocoanut oil, which now con- 
tains the impurity originally present in the 
citronella oil, is ascertained, and this reading 
minus 2 c.c. represents the volume of the 
adulterant. For example, 2 * 45 c.c. of residual 
oil represent 0*45 c.c. of impurity in the 2c.c. 
of citronella oil, or an adulteration of 22 '5 
per (^t. A standard oil should be tested 
Moasionally against the ankoqwa samples 
in order to euminate errors arising Jhm 
the use of alcohol of different streimtbs. 
In tititf way, the adulterant is 8epatat«4. a]id 
estimated in three or four ininutea.^e test 

being condaoledet 29®-a(fC| ^ 
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Caffeine and Theobromine ftw Cocoa'] ; " Determination 

of . J. Fromine. Apoth.-Zeit, 18, 68. Pharm. J., 

1903, 71 , [3401], 948. 

Thk author finds that the best results are obtained by 
■Welmun’s method (this Journal, 1902, 1476). He recom- 
mends, however, that the cocoa be boiled with water 
acidulated with sulphuric acid (3 grms. of dilute acid to 
200 grms. of water) in order to convert the starch into 
sugar, and that, after boiling with magnesia in the usual 
manner and filtering, an aliquot part of the filtrate be taken, 
80 as to avoid the tedious Avashiug of the powder. --A. S. 


derived from hydrocotarnine by the substitution of a 
hydrocarbogtradical in that position, are also unaffected by 
hydrogen ions. Such bases can easily be prepared by 
Griguard’s reaction, and the author has obtained a-methyl- 
hydrocotarnine by the action of magnesium-methyl iodide. 
This base is a thick fluid sparingly soluble in water anel 
readily soluble in ether, and several crystalline Balts of it 
are described. — J. F. B. 

Camphoric Acid and Dehifdrocamphoric Acid; Spnthesi'i 

of . G. Komppa. Ber., 1903, 36 , [17], 4332- 

4335. 


XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

Slannimethane ; Preparation of the Tetra-nlhfl Deriva- 

liygji of . \V. J. Po[ie and S. J. Peachey. Proc. 

Cbem. Soc., 19 , [^^73], 290. 

Tetraethylstannmethane, SnCColI.O^, is prepared by adding 
stannic chloride (1 mol.), dissolved in light petroleum, to 
the ethereal solution of magnesium elh)! bromide (4-5 
inolg.), washiug with dilute acetic acid, and distilling the 
ethereal solution? it boils at 180 — 181 C. under <a8 mm. 


pressure. 

Dimethyldiethylstanninielhane, Su(Cll, 5 )._,(G.JI;,).., may be 
prepared either by tlie action of magimsiiim methyl iodide 
on diethylstannimetliylene chloride, bromide, cr iodide, or 
by that of magnesium ethyl bromide on diraolhylstanni- 
methylene chloride, bromide, or iodide iu ethereal solution. 
After treating with water and distilling the etliercdl solu- 
tion the substance is obtained as a colourlt‘8S liquid identical 
with that prepared by Friinklatid’s method. 

Trimethytethyhtainumethane, Sii(Clla) 3 C.,lJ;,, i.s obtained 
by treating trimethylstauniraethyl bromiile or iodide with the 
calculated quantity of raaanesium ethyl bromide iu ethereal 
solution, washing with dilute acetic acid, and fractionally 
distilling the ethereal solution ; it boils Jit 107'’— 108'' under 
758 mm. pressure. 

Trimethylpropyhtannmethanc is similarly prepared liy 
the action of luagneNiuiu propyl bromide or iodide on 
trimethylstanuimcthyl bromide, and forms a colourlvs^ 
liquid boiling at 129 ’ 0. under 764 mm. pressure. Triethyl- 
propylstaniiimethaue, from triethylstanni- 

meth)l bromide, boils ut 19.5" under 764 rum., pressure. 

DiwethylethylpropylHlannimelhnne— 

Sn(CH3)2(C.H,)(C„H;), 

prepared by the action of piopyl uuignesium bromide or 
iodide on dimethyleihylstamiimeiliyl bromide, boils ut 153" 
under 762 mm. pressure. 

MethyUthyldipropylstannimethane, oblaintd from mclhyl- 
ethylstaunimefhylene iodide and magnesium propyl bromide, 
is a colourless liquid boiling at 183"— 184" C. under 758 mm. 


pressure. 

TetraphenyUtannimethane, Sn(C6Ur,)4, is conveniently 
prepared by the action of stannic chloride on magnesium 
phenyl bromide. 

Saccharose i Combination of , with Metallic Salts, 

D. Gauthier. Comptes rend., 1903, 137 , [26], 1259 — 1261. 
Saoohaiiusb forms compounds with potassium iodide, 
lithium chloride, bromide, and iodide, of the formula 
C H On. MB. 2 11 oO, with calcium bromide and iodide, 
o? the formula <JioH 2 . 4 )ii.CaB 2 .. 3 H 30 , with strontium 
chloride and bromide of similar formula, and with barium 
chloride, bromide, and iodide of formula 2 C| 2 lIr 20 |i.BaKo. 
The characters of these compounds are now being studied. 


Cotamine ; A ppl icaiion 

Study of . M. 

4357—4259. 


of Grignard's Reaction to the 
Freund. Ber., 1903, 36 , [n]> 


WHn.8T* hydrocotarnine is a very stable body, certaiu of 
its subslitution derivatives, such as cyanohydrocotarnine 
and ethoxy hydrocotarnine, are very readily converted by 
dilute hydrochloric acid into cotamine bydroehlonde and 
hydrocyanic acid and alcohol respectively. Narcotine, 
which is a substitution dtrivative of hydrocotarnine of the 
same type (the a-position), is stable towards hydrochloric 
acid and it is probable that bases generally, which are 


j DiKETo-Ai'OCAMi’HOKio cstcr, obtained by condensing oxalic 
j ester with i8-/8-dimethylgliitaric e.ster (Ber., 1901, 2472), 

I on methylation, ga\e a methyl derivative, which, on re- 
I duction with sodium amalgam, gave dihydroxycamphoric 
j acid — 

HO.CH— CH.COOII 
i I )C(CH.), 

HO.cn — CCOHj-jCOOH 

On heating this latter with hydriodic acid and amorphouo 
phosphorus, a dchydrocamphoric acid was obtained, whidi 
conibiued with hydrohromic acid to :i brouiocumphoric 
acid ; this, ou reduction with zinc dust jmd glacial acetic 
acid, gave an oily jiroduet, cousisling of a mixture of cis- 
' and /m«.S'Camphoricacid“. The m-aeid was converted into 
its anhydride by means of acetvl chloride, the trans-sicid, 
which remains unelmnged, being removed by washing with 
sodium hydroxide solution. The eamphone anhydride thus 
; obtained proved to be identical with the natural product ; 
the identity was further estjiblishei by couversioii into the 
acid, whicli was identii'al with ^'-camphoric acid. This 
synthesis conclusively establishes Bredfs formula for cam- 
pher, since eamplioric anhydride can be converted iiitiv 
camphor (sec thl^ .lournal, 1890, 372). — T. F. B. 


I 

Alcohol, Denaiuhino ; Prize for the Best 
Methojo of . 

. Rd, of Trade J J Jan, 7, 190i, 

With regard to the prize of 50,000 roubles (5,300/.) 
offered by the Kiissian Ministry of Finance for the discovery 
of the best method of denaturing alcohol (this Journal, 
1903, 1109), an Official Notice (in French) issued by the 
Kussiau Ministry of Finance with regard to this competition 
may be seen on application at the Commercial Intelligence 
Branch of the Board of Trade, 50, Parliament Street, S.W. 


^tlD iBcofe. 

Rubber, GoTTA-rEucuA. and Balaxa. By Franz 
Clouth. English Translation, with Additions and 
Emendations by the Author. Maclareu and Sous, 37 and 
38, Shoe Lane, E.C. London, 1903. Price 12s. 6n. net. 
1). van Nostrand Company, Murray and Voiey Streets, 
New York, U.S.A. 

8vo volume containiug prefaces to English and German 
editions, table of conteuts, list of botanical illustrations, and 
text, filling 242 pages. These pages are illustrated with 
30 engravings and a map. The treatment of the subject 
may be gathered from the following abstract of the con- 
tents ;—1 ndiarubbkr : I. Historical. II Natural History. 
Indiarubber Plants. Climatic Conditions. Cultivation. 
III. Production of Raw Rubber. IV. Commercial Points. 

V. Chemical and Physical Properties of Raw Rubber. 

VI. Production of Soft Rubber Goods. VII. Vulcanisation. 
VIII. Chemical and Phyaical Properties of Vulcanised Soft 
Rubber. IX. Hard Rubber (“ Ebonite.”). X. Regenerated 
and Artificial Rubber. Gutta-feroha : I. Historical. 
II. Natural History. Gutta Plants, 8cc. Climatic Coo* 
ditions. (Cultivation. III. Production of Raw Gutta-percha. 
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CommeroUl Pointa. Y. Olmioiiil and l&yaloid Pro- 
perties. YI. Prodootion and BiwlojmeDt of Oofeto-perelu 
Goods. BU 44 TA: B^itorical deo^phioal Distribution. 
Methods of Production. Commeroial Points. Gharaoter- 
iKtics. Physical and Ohemioal Properties. Bmplojment 
of Btdata Goods. Survey of the Principal Products made 
of India-rubber, Gutta-percha, and Balata. 


iltport 

/.-^OJEJ^JSHAZ. 

PORBION TsADB of THB UiaTBD EnfGDOJC Uf 1908 . 

jBd. of Trade J., Jan. 14 , 1904 . 

The foUowinj^ table shows the foreign trade of Great 
Britain in certain articles during 1903, with corresponding, 
figures for 1901 and 1902 ; — 


Article. 


Imports. 



Exports. 


1901. 

1902. 

1903. 

1901. 

1902. 

1008. 


Cloal, coke and patent fuel 

Iron ore, scrap iron and steel 

Other metallic ores 

Oil-sceds, nuts, oils, fats, and gums 

Hides and undressed skins 

Materials for paper-making 

Chemicals, drugs, dyes and oolours 

Eariiieriwaro and gloss 

Paper 

£ 

22,228 
4,672,336 
6.709,062 
' 23,208,182 

8,001,676 
3,453,306 
9.060.680 
4,628,409 
4,342,234 

£ 

4,101 

6,091,972 

6,414,787 

25,234,400 

1 8,019,046 

8,386,778 
9.026.684 
4,678.478 
4,687,674 

£ 

3,987 

A888.702 

5.924.667 

24,463,926 

7.382.688 
3,430,997 

8.846.688 
4.780.700 
4,848,682 

£ 

80,334,748 
284,944 
B6,074 
2,815.043 
830.361 
882.670 
10,963.497 
i 3,049.952 

! 1.668,677 

£ 

27JS81.136 

886,763 

68,409 

3,182.896 

876,931 

379,037 

11.660.067 

2,997JI29 

1,672,704 

£ 

27^779 

466,88a 

18i944 

2.976.74a 

1.279,381 

409,fl4r 

12,079JI64 

8,278.797 

1.797.861 


W BIGHTS; New British Sti^ndard of — . 

XJ,S. Cons. Reps.f No. 1836, Dec. 28, 1908. 

The Board of Trade, under a special Order in Council, 
will sanction the use of a weight of 50 lb., in addition to 
the present standards of 112 1b, and 56 lb. The 50 lb. 
is by thi« action made a legal standard of weight. 


//.— Ff7EZ, OAS, AND LIGHT. 

Cabbon ; Bbtort : U.8. Customs Dboision. 

Dec. 17, 1903, 

The residuum of carbon which accumulates on the inner 
side of gas retorts when the gas is made from bituminous 
coal was held by the Board of General Appraisers to be 
dutiable at 20 per cent, ad valorem, under paragraph 415 
of the present Tariff Act. An analysis showed the sub- 
stance to contain 92 * 66 per cent of fixed carbon, and it was 
assessed for duty under paragraph 97 at 25 per cent, ad 
valorem, as an ” article composed of carbon.” The Board 
held that it was similar to coke and reversed the action of 
the Customs authorities. — K. W. M. 


K//.— AC/D5, ALKALIS, Etc. 

Ammonium Sulphatb Statistics. 

Bradbury and Hirech, Jan. 1904. 

The estimated production of ammonia calculated into 
sulphate (including that used in the ammonia-soda and 
^her chemical processes) from all sources in the United 
Kiufidom, during 1903, is shown in the following table, 
together with the oorresponding figures for the three 
preceding years 




I 

1900. 

1901. 

1008. 

1908. 

1 

Gas works 

Iron 

Tons. 

1484100 

17.000 

87.000 

17.000 

Tons. 

148.000 

16,600 

40.000 

18.000 

Tons. 

160.000 

184100 

87.000 

8S4I00 

Tons. 

1624H)0 

18.000 

874100 

80.000 

Shale 



818,000 

817.000 

889.000 

88A000 


prodnotion in 1»0S. Enslud «aat(lbiit« 
184,500 ton. ( Sootiud, 77.000 tool I InUuid. J,M0 tODi. 


Nitratb of Soda Statistics. 


W. Montgomery ^ Co., Dec, 31, 1903. Shipment*, 
Consumption, Stocks, and Prices from 1901 to 1908. 


Shipments from South American Ports 
to all parts for the six months ended 

Slat December 

Shipments from South American Ports 
for the 12 months ended 81st De- 
cember 

Afloat for Europe on Slst December . . 
Stocks in United Kiujfdom port* 


1901. 

1902. 

1908. 

Tons. 

Tons. 

Tons. 

688.000 

7664)00 

874.000> 

1.288,000 

14)604)00 1 

i 

l,48A00e 

874^000 

874.000 1 

1 478.000 


— 

1901. 

j 1902. 

1908. 1 


Tons. 

Tons. 

Tons. 1 

Liverpool . . 

5.000 

6,600 

4,600 1 

London.... 

2,000 

3,600 

4,100 ! 

Out ports. . 

18,000 

16,000 

14,400 


Stocks in Continental ports on Slst I 

December i aisJHH) 

Conaumption in United Kingdom for 
the six months ended Slst December 36,000 
Consumption on Continent for the six 

months ended Slst December j 229J)00 

Oonsumption in United Kiiwdom for ' 
the 12 montfaui ended Slst December 118,000 
Oonsumption on Continent for the 12 

months ended Slst December 1,038,000 

Consumption in United States for the 
12 months ended Slst December. . . . 192,000 

Oonsumption in other Ooontries for 
the 12 months ended Slst December 18,000 
Consumption of the World for the 12 

months ended Slst Dfoember 1,864|.000 

Visible supply on Slst December 
(indudlng the quanti^ afloat for 
Europe and Stocks in United King- 


dom and Continent) 617,000 

Price on Slst December perCwt. Os.Od. 


20,000 


237.000 

86,000 

849J)00 

111.000 

917.000 

214.000 
17J)00 

imooo 

I 660,000 
I Os.lid. 


28,000 


S 8 JI 00 

268,000 

110,600 

Ifilim 

866J)00- 

20,000 

1412^000 

688,000 


Coal Tab and Ammonia Pboduotion of tab TTunm *% 
States or 1902. 

U,S. Geological Survey $ through <7A«yi. Trade J,. 
Jm , 9, 1904. 

In 1998 the 488 MB^Muiief fbom whiob retucM 
oeived produoed about 44088,000 gaUi.(rftar audT'ilhf.iOOlb. 
of uaiaMiiaiiia sulpbate. The figuMs ette egmad' " 
ahhoEgb believed to be dOriy aeouiuto* m \ 
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on a bam of 10 nils, of tar and 20 Ib. of ammonium sol- 
phate to the ton of coal carbonised. Including the output 
of tar and ammonium sulphate from retort-oren ooko plants 
in 1628, the total production in that year (reducing the 
ammonia liquor reported to its equivalent in sulphate) 
wu as follows: — ammonium sulphate, 31,102,296 lb. ; tar. 
28,407,798 galls. In 1902, the production of ammonia, 
reduced to its equivalent in sulphate, was 68,248,686 lb., 
and the production of tar 63,171,733 galls., an increase of 
more than loO per cent, in the ease of subhate and of 
nearly that percentage iu the case of tar. The aggregate 
value of all the products obtained from the distillation of 
coal in gas works or retort ovens in 1902 was 43,869,440 dols. 
About two-thirds of this amount, or 29,842,881 dole., was 
represented by the value of the gas produced. The value 
of the coke produced was 11,267,608, while the tar was 
worth, at the works, 1,878,966 dols. Most of the ammonia 
produced was sold in the form of ammouiacal liquor, 
which varied widely in the strength of the solution. This 
strength of solution ranged from 1*72 to 85*83 oz. of 
of ammonia per gallon. The total quantity of ammoniaoal 
liquor sold was 49,490,609 galls., containing 14,683,374 lb. 
of ammonia, and was worth, at tbe works, 1,065,300 dots. 
In addition to this, there was an actual productiou of 
11,876,602 lb. of sulphate, which sold for 319,685 dels. 

The total production of tar from gasworks and bye- 
product ovens in 1902 amounted to 53,1 71,733 galls., valued 
at 1,878,966 dole., or 8*524 cents per gallon. In 1898, the 
production from gasworks alone was 24,384,796 galls., worth 
902,400 dole., or 3*7 cents per gallon. The price in 1902 
varied from 2 * 7 cents in Alabama to 10 cents in Oregon. 
The lowest price reported iu 1898 was 2*23 cents in 
Indiana, and the highest price was 10*17 cents in Montana 
and New Mexico. From this it will be seen that, on the 
whole, the value of the tar produced has not changed 
materially since 1898. 

The largest productiou of tar in 1902 was in Massachu- 
setts, with New York second, Ohio third, and Pennsylvania 
fourth. In 1898, New York held first place, with Penn- 
sylvania, Ohio, and Massachusetts following in the order 
named. 

Of the 533 companies from which reports were received 
in 1902, there were only 106 which reported the recovery 
of ammonia, either in the form of ammoniacal liquor or as 
sulphate. These 106 companies reported a total production 
of 49,490,609 galls, of ammonical liquor, which sold for 
1,065,300 dols., and 11,276,502 lb. of sulphate, which sold 
for 819,685 dols., a total value for the ammonia sold of 
1,884,985 dols. The total quantity of coal carbonised or 
coked at the works operated by the companies in 1902 
was 4,077,478 short tons. The companies which produced 
ammoniaoal liquor used 3,436,312 tons of coal, and 641,166 
tons were carbonised by the companies selling their am- 
monia as sulphate. From this it appears that the average 
yield per short too of coal carbonised was 14 *4 galls, of 
liquor and 1 7 * 6 lb. of sulphate. 

In the report on this subject covering the year 1898, 
the total amount of ammonia^ liquor sold by 70 establish- 
ments from which returns were received was reported at 
26,749,792 galls., which sold for 248,148 dols. This pro- 
duction, reduced to its equivalent in aounonium sulphate, 
ii estimated to have been 23,949,696 lb. Tbe sulphate 
equivalent of the 49,490,609 galls, of liquor sold in 1902 
was 60,972,184 Ih., which, added to the 11,276,603 lb. 
of sulphate separately reported, would he equal to a 
total production of 68,248,686 lb. of sulphate in 1902. 
Oompwatively little progress in the manufacture of 
chemical products from coal tar has been made in tbe 
United States. Although over 60,000,000 galls, of coal 
tar are produced annually, the principal usee made thereof 
are in tha maonfaetuie ot roofing paper, the ereosoting of 
Inmber, and for the preparation of street-paving material. 
The coal tar product in 1902 was worth, at first hand, 
1,873,966 dole. iB the fiscal ^ear ended June 80, 1902, 
the e^-tar prodnots imported into the United States were 
worth, at p^s of shipment, 7,494,840 dols. The doty 
paid on these impearts amoonted to 1,694,799 dole., 
makmg the total cos|» exeUiitive Of freight, other expenses, 
and iobbers’ profits, 9iafifi»lf9Aols. In the flsoal year 


ended June 90, 1903, the value of these imports Was 
7,690,896 <Ms.; duty, 1,692,446 dohi.j total, 9,388,983 
dole. A conservative estimate would place the total valoe 
of these products in the wholesale markets of this oonntry 
at 12,000,000 dols., in both 1902 and 1903. The following 
^ures show the value of tbe coal-tar products imported 
into the United States in the fiscal year 1903:~-Sa1icylic 
acid, 19,012 dols.; colours or dyes, natural and artificial, 
660,464 dols. ; aniline salts, 789,553 dols. ; coal-tar colours 
or d)e8 not specially provided for, 5,252,611 dols.j coal-tar 
preparations, not colours or dyes, 544,176 dols. ; coal-tar 
products, not medicinal and not dyes (benzol, toluol, &.c.), 
42.6,019 dols. ; total, 7,690,885 dols. 

Sulphur Production of Sicily in 1902, 

Eng. and Mining JT., Dec. 24, 12, 1903. 

The official returns of sulphur mining in Sicily in 1902, 
which have just been published, show that the production 
was 610,332 metric tons, as compared with 537,615 tons in 
1901. At the close of the year there wore 1,119 mines, 
of which 760 were actively operated, or 16 less than in the 
previous year. The number of labourers employed in the 
mines was 32,045, and in the refining works 5,744. The 
statistics show that the decline in the quantity of sulphur 
obtained from, kilns {ccUcuroni), which has b^n not^ in 
previous years, continued in 1 902, and there was a corres- 
ponding increase in the output of the works employing 
other methofls of extraction. 

Phosphate Deposits in South Australia. 

Bd. of Trade J., Dec. 31, 1903. 

The Queensland Government Mining Journal states that 
another deposit of phosphate has been found on Yorke 
Peninsula, South Australia. The Government geologist of 
the State reports that it is similar in mode of occurrence to 
the deposits of Clinton, Bright, and Belvidere. Trenches 
have been mode in two principal places, at a distance of 
i about 100 yards apart, which have exposed boulders and 
lumps of phosphate rock, associated with argilaoeous, 
arenaceous, and calcareous beds. 

Samples taken from the workings showed on analysis 
tricalcic phosphate, 82*95 per cent., 7 4 * 8 per cent., 72*36 
percent., and 70*07 per cent. At the north end of tbe 
section samples, consisting of basic phosphate of alumina, 
with limestones, clay, &c., on analysis returned from 18 to 
22 * 4 per cent, of phosphoric acid. The Cambrian limestone 
is exposed in several detached areas over this and tbe 
adjoining hundreds as far south as Curramulka, and it is in 
the vicinity of these outcrops that phosphate rock deposita 
are most likely to be found. 

X.^METALLVRQY. 

Mining Industry of Bblgidm in 1902. 

I Eng. and Mining J,, Dec, 34, 1908. 


The output of the principal minerals other than coal 
in 1902 is shown below, the values being converted into 
English currency on the basis of 25 fr. to ll , : — 


— 

Metric Tons. 

Value. 

Barytes 

Iron ore 

Lead ore 

ManKueseore 

Marble i 

33,000 

lfl6,&80 

164 

I 14.440 

1 10.490 

*310,200 
135,800 
37,120 
3,808 

g 

9,820 

87,190 

014 

7.098 

101,700 

06,084 

59,068 

58,666 

7,681 

^osphatio chalk 

Phoiphate rook 

glate 

Zinoore...... 



• Oubio metres. 


As ctoBpBtod with the production in the previoui vaar, tfib 
table il^s » nuurked fhUiag off in the output of mm Bud 
sine ores and a 'Slight gain in slate, manganese ora, afifi 
baratoi. 

Aw output of ooal in 1908 showed an laetoasd' 
064/MtotoiM,or8pecoeiit,hutil was etiU abom fiOfhfififi 
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tons legs than the total recorded in 1900. The mines of the 
Lieire basin contributed the greater part of the increment. 
The number of mines in operation was 119, giving employ- 
ment to 134,889 workmen. The output was 


— 1 

Metric TonH.j 

Value. 


2.877,470 

1 22.048,070 

i ^ 

12,081.116 
i 1.182,812 



The production of spelter amounted to 124,780 tons, show- 
ing a decrease of 2,390 tons, or 3 per cent., as compared 
with 1901. There were nine sheet-zinc works in operation, 
and the output was 37,070 tons. The production of lead 
way 73,357 tons, against 6 1 ,900 tons in the previous year. 

OoBAXT-NicKKn Arsenides and Silver in Ontario. 

W. G. Miller, Eng, and Mining J"., 1903, 

76, [24], 888. 

Deposits of cobalt-nickel-arsenio and silver ores have 
been recently discovered in the northern part of Ontario, 
five miles south of Hailey bury, a village on the Ontario 
side of the northern part of Lake Teuiiscaming. Four 
veins have been located, of which three are rich in native 
silver. In vein No. 1, the ore consists chiefly of niocolite 
(NiAs) and smaltite (CoAsj), together with chloanthite 
(NiAsj), dyscrasite (antimouial silver), and much native 
silver. In vein No. 2, the ore is chiefly smaltite and nicco- 
lite ; no silver has been detected. The ore in vein No. 3 
is similar to that in vein No. 1. Vein No. 4 is very clearly 
defined, but is considerably decomposed. Weathered 
specimens of the ore were found to be rich in native silver 
and also to contain cobalt bloom. The unaltered ore 
probably consisted of smaltite and niccolite, in addition to 
the silver. It is probable that the Haileyhury deposits can 
be worked profitably for cobalt, nickel, arsenic, and silver, 
but the proportion of nickel does not appear to be sufficient 
to interfere materially with the lower-grade but larger 
deposits at Sudbury. — A. S. 

Kill, C,--INDIA>RUBBER, Etc, 

Rubber Industry of Brazil. 

U,S, Cone. Rept., Dec. 1908, 

'J'he rubber crop of 1901-2 was the largest ever produced 
—29,998 tons. That of the season just closed was 29,890 
tons, a decrease of only 108 tons. Of last season’s crop, 
Europe took 15,261 tons, and the United States 14,566 tons, 
an incresse in shipments to the United States over the 
previous year of 510 tons, while the shipments to Europe 
fell off corresi>ondingly. 

The producr was shipped as follows : — 


From 

j To Europe. 

To Uni tea States. 

Manaos 

! Lb. 

1 16,619,381 

13 422 609 

Lb. 

Ifi A9RM? 

Fara i 

m AM liA 

Iquitos 

3,57 8 J89 


Serpa 






Total 

38,643,312 

82.111,709 


The stock ou hand on June 80th was 129 tons. During 
the past year prices ruled fairly firm, at good figures. The 
exceedingly high prices which prevailed formerly may never 
e restored, but producers as well as dealers find there is 
still a very handsome profit for them, once they have 
'accommodated themselves to the new and more healthy 
conditions. 

XVL-^SUOAR, STARCH, Etc. 

Molasses : Entry of — — , into Canada. 

Bd, of Trade J., Jan. 7, 1904. 

.f- Custom, Memormdnm (No. 1,S«4 B) relote, to the 
ty payable on molasses imported into the Dominion of 


Canada, which Is as follows : — ** In view of the fraqnent 
importations of molasses found to contain an admixture of 
glucose, it is ordered that } cent per lb. duty be collected 
on molasses entered at Customs in Canada, and claimed 
to test not less than S5° pending test by polariscope at 
the Customs Department at Ottawa — subject, however, to 
refund of duty if the molasses be subsequently found entitled 
to entry under Tariff item 441. In the case, however, of 
molasses imported direct to a Canadian port from the West 
Indies or Ouiaua, the collector may allow delivery on pay- 
ment of duty under Tariff item 441, upon importers under- 
taking to amend the entry when so required, if the Collector 
deems it advisable to do so after examination of the 
importation.” The text of Tariff item No. 441 referred to 
is as follows : — Molasses produced in the process of the 
manufacture of cane sugar from the juice of the cane with- 
out any admixture with any other ingredient, when imported 
in the original package in which it was placed at the point 
of production, and not afterwards subjected to any process 
of treating or mixing, the package in which imported, when 
of wood, to be free : — (c) Testing by the polariscope, 40® or 
over, If cents per gall. (6) When testing by the polariscope 
less than 40® and not less than 35®, cents per gaU., 
with an additional duty of 1 cent per gall, for each degree 
or fraction of a degree less than 40®. 


XVIL^BREWING, WINES, SPIRITS, Etc. 

Methylated Spirh’s ; New Customs Beoulationb 
BBSPBOTINO , IN OrANGB BiVBR COLONT. 

Bd. qf Trade J., Jan. 7, 1904. 

The following is a copy of a Ooveniment Notice (No. 687 
of 1908), issued at Bloemfontein on the 24th Nov. 1903 : — 

” Be it hereby made known to all whom it may concern^ 
under and by virtue of Article XVIIl. of the Customs 
Union Convention and Article 18 of Law 84 of 1908, that 
His Excellency the Governor has been pleased to make the 
following Additional Customs Begulation, viz . : — , 

” Article 35. — Methylated spirits or alcohol imported 
from oversea solely for manufacturing or scientific purposes 
within the borders of this Colony shall be olassified under 
Clause V. of the Customs Union Tariff, and be liable to the 
general ad valorem rate of 10 per cent., subject to the pro- 
visions of Article HI. of the Customs Union Convention^ 
provided : 

” That such spirit or alcohol be imported under a certifl- 
oate signed by the Collector of Customs or his representa- 
tive, setting forth that such spirit or alcohol will be used 
exolusively for the purposes above specified ; and that on 
arrival of the spirit at its destination a sample will be sub- 
mitted to the Collector of Customs for the purpose of being 
tested or that such spirit or alcohol be imported into thia 
Colony under bond in terms of Article 11 of Law 34 of 
1908, and Articles 12 to 24 of the CuBtoms Begnlations.” 


XX.^FINE CHEMICALS, Etc. 
Alooholig Toilet Article : U.S. Cd8Toms}Deoision. 

Dec. 1908. 

A preparation marked ** Langbein’s Ban de Quinine” or 
**LaDgbein*s Chinawasser” was decided by the Board of 
General Appraisers to be dutiable at 60 cents per lb. and 
45 per cent, ad valorem as an ” alcoholic toilet preparation,”' 
under paragraph 2 of the present tariff. The importer 
claimed it to be dutiable as an ” alooholio medicinal prepa-^ 
ration,” under pAragrapb 67, at 55 cents per lb. Following 
a previous decision, the Board overruled this claim and 
decided as above. — B. W. M. 
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patent 

N.B.-<-ln these ligts, [A.] meaiu ** Application for Patent/* uad 
CC*8.], ** Complete Specification Accepted/* 

Where a Complete Speoiflcatlop aocompaniea an Application, an 
Mterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Fatenta, the dates of application, and (li) in the case of 
Complete Specifications Accept^, those of the Official Journals 
in wUch acceptances of the Complete Speoifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
irithin two months of the said dates. 


L— PLANT, APPARATUS, AND MACHINERY. 

[A.] 105. Redmann. Apparatus for purifying gases. 
Jan. 2. 

„ 458. Seger. Centrifugal separating apparatus.* 

Jan. 7. 

„ 642. Pidgeon. Rousers for mixing purposes. 

Jan. 1 1 . 

„ 881. Kitto. Crushing or pulverising apparatus. 

Jan. 12. 

„ 891. McMion. Sue under 'll. 

„ 1112. Von Edit. Process and apparatus for filling 

casks or other vessels with liquids. Jan. 15. 

„ 1144. Parkos, See under KIV . 

„ 1208. Giitensohn. Treatment of spent material, and 

apparatus therefor. Jan. 16. 

[O.S.] 3287 (190.3). Maiden. Covers or stoppers of 
vessels in which it is desired to maintain a 
vacuum. Jan. 20. 

„ 22,164 (1903). Rismiiller. Apparatus for drying, 

grinding, and screening. Jan. 20. 

„ 28,904 (1903). Tone. Method for reducing elements 

which are reduced and volatilised at nearly the 
same teuiperature, Jan. 13. 

„ 26,666 (1903). Lake (Jacob). Disincrustant for 

steam generators. Jan. 20. 


JL— FUEL, GAS, AND LIGHT. 

[A.] 64. Denny. Gas cleaning apparatus for blast 
furnaces and gas producers. Jan. 1. 

„ 12G. Kittler. Process and apparatus for removing 

water from peat.* Jan. 2. 

„ 823. Tully. Apparatus for the production of water- 

gas, producer gas, or steam. Jan. 6. 

„ 644. Armstrong. Manufacture of producer gas and 

apparatus therefor. Jan. 8. 

„ 568. Adams. Incandescent mantles. Jan. 9. 

„ 57(). Key. System for the manufacture of coke, 

construction of coke ovens, and recovery of by- 
products. Jan. 9. 

„ 669. Mengwasser. Apparatus for purifying gas. 

Jan. 11. 

„ 700. Roman. P'ucl. Jan. 11. 

„ 758. Johnson and McKean. Maotles of incan- 

descent gas burners. Jan. 12. 

„ 768. Stevens and Timmerman. See under VII. 

„ 769. Stevens and Timmerman. Furnaces.* Jan. 12. 

„ 770. Stevens and Timmerman, Furnaces.* Jan. 12. 

„ 891. McMinn. Machine for breaking up and pre« 

. paring lime and other materials used in gas 
purification or for other purposes. Jan. 13. 

„ 966. Feld. Treatment of coal-gas and other gases 

containing ammonia and cyanogen for the extrao- 
tion of ammonia and cyanogen tnerefrom, ana 
lue partial regeneration of agents employed in the 
extraction. Jan. 14. 


[C.S.] 501 (1903). Custodis. Manufacture of coke. 
Jan. 13. 

„ 1994 (1903). Jahns. Process and apparatus for 

generating producer gases. Jan. 20. 

„ 4052 (1908). Sugg. Burners for testing gas. 

Jan. 20. 

„ 10,597 (1903). Meiuiughaus. Generator for a 

simultaneous production of heating and lighting 
gas. Jan. 20. 

„ 10,770 (1903). Meininghaus. System of purify- 

ing and distributing gas. Jan. 20. 

,, 14,420 (1903). Moon and Moon. See under IX. 

„ 20,330 (1903). Pooley and Poulson. Apparatus 

for the enrichment of coal gas or other gas. 
Jan. 20. 

„ 22,547 (1903). Hertzog. Process and apparatus 

for producing combustible gas. Jan. 13. 

„ 27,355 (1903). Hage. Manufacture of smokeless 

fuel. Jan. 20. 

IIl.-DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[C.S.] 2.5,989 (1903). Haddan(Parndell-Mateu). Method 
for purifying naphthalene. Jan. 20. 


IV. —COLOURING MATTERS AND DYESTUFFS. 

[A.] 712. Johnson (Badische Anilin nnd Soda Fabrik). 
Manufacture and production of colouring matters 
of the anthracene series. Jan. 1 1. 

[C.S.] 5269 (1903). Newton (Bayer and Co.). Manu- 
facture of a new azo dyestuff. Jan. 13. 

„ 5689 (1903). Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of azo colouring matter. 
Jan. 13. 

„ 6078 (1903). Elli.s (Soc. Chira. des Usines du 

Rhone, aucien. Gilliard, B. Monnet et Cartier). 
Manufacture of sulphurised colouring matters. 
Jan. 20. 

„ 0119 (1903). Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of indoxyJ and indoxylic 
acid. Jan. 13. 


V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 829. Ingham and Ingham. Waterproofing, dyeing, 
or filling woven fabrics. Jan, 12. 

„ 877. Bartelt. Washing and bleaching and appara- 

tus for that purpose. Jan. 13. 

„ 1041, Sutherland. Method of de-gumming or 

cleansing stalk fibres. Jan. 15. 

[C.S.] 218 (1903). Mackintosh and Smith. Manufacture 
of certain kinds of waterproof cloths and fabrics, 
and machinery for use therein. Jan. 18. 

„ 3778 (1903). Schmid. Printing vegetable fabrics. 

Jan. 13. 

„ 24,289 (1903). Forster. Metallisation of textile 

fibres and products therefrom, and also of leather, 
paper, and the like. Jan. 2U. 

„ 25,369 (1903). Burgher. Apparatus for steaming 

cloth and other fabrics. Jan. 20. 


VIL—ACIDS, ALKALIS, AND SALTS. 

[A,] 227. Hemingway. Desulphurisation of sulphuretted 
hydrogen. Jan. 4. 

„ 296. Blaokmarr and Willford. Method of and 

apparatus for converting oxygen into ozone. 
Jan. 6. 
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[A.] 456. Leetham and Bousfleld. See under XI. I 
473. Naumann. Prooeas for prodaning nitrate of 
’’ ammonia from nitrate of soda and sulphate of 
ammonia.’*' Jan. 7. 

768. Stevens and Timmerman. Apparatus for ' 
making carbides.* Jan. 12. 

966. Feld. See under XI. | 

1066. Niedenfiihr. Process and arrangement for 
inauufacturiug sulphuric acid.* Jan. 15. i 

1097. Ratner. Recuperation of alumina in the 
shape of aluminium acetate. Jan. 15. ! 

rC.S.] 6180 (1903). Boult (^. Romana Solfati). See \ 
under X. i 

23,919 (1903). Keogh and Broughton. Manufae- ! 

tute of alumina and by-products. Jan. 20. j 

25,388 (1903). Be Wilde. Treatment of regene- 
rated hydrochloric or nitric acid to remove | 
calcium sulphate. .Tan. 20. i 


IX.— BUlLDir^G, MATERIALS, CL.AYS, MORTARS, 
AND CEMENTS. 

[A.] 218. Von Forell. Process for the manufacture of 
cement from slag,* Jan. 4. 

„ 888. Gogler and Seinfeld. Process for manufac- 

turing white cement.* Jan. 6. 

„ .^) 2 3. March ant. Manufacture of Portland cement, 

•fan. 8. 

670. Moorwood and Brearley. See under X, 

[C.S.] 14,420 (1908). Moon and Moon. Tiles or bricks 
for use in regenerative furnaces, Jan. 20. 

„ 2.1,393 (1908). Niesseu. Process of manufactur- 

ing artificial stone suitable for pavements, build- 
ing, and hydraulic purposes. Jan. 20. 

„ 26,478 (1903). Reinke. Artificial stone. Jan. 13. 

X.— METALLURGY. 

[A] 199. Mathesius, Process of manufacturing slag 
[xiwder. Jan. 4. 

„ 263. Brand. Extraction of zinc. Jan. 5. 

„ 372. Alzugaray. Manufacture of metallic alloys. 

Jun. 6 

433 Alzugaray. Soldering and welding metals. 
.Ian. 7. 

13.1. Alzugaray. Making iron and steel, Jan. 7, 

„ 16<» Frith and Lightfoot. Treatment of metals. 

.Ian 8. 

6('>l Alzugaray. See under XI. 

V 602 Alzugaray. Manufacture and relining of iron, 

''ted, ami other metals. Jan. 11. 

V 676. Moorwood and Brearley. Metallic cements 

for the treatment of castings, &c. Jan. 11. 

689. Clintar and Cliutar. PiXtractmg gold in solu- 
tion with water. Jan. 11. 

.. 7.15. Foster, Manufacture of iron in blast fur- 

uacea. Jan. 12. 

1004. Preston and Rogers. The manufacture or 
treatment of metals. Jan. 14. 

1013. KauflPmann. The working and constractmn 
of furnaces for roasting ores and like materials.* 
Jan. 15. 

[C.b.] 2036 (1903). Gin. Process for the extraction of 
copper from its sulphuretted ores. Jau. 13. 

»> 4981 (1908). Hadfield. Toughening of manganese 

steel. Jau. 13. 

6180 (1903). Boult (Soc.liomana Solfati). Process 
for treating ores of aluminium to obtain alumina 
and other products. Jan. 13. 

1 . 23,587 (1903). Oeser. Method for the msnufac- 

faoture of bronze or other metal leaf or foil. 

Jan. 20. 


MOT. 89 


X1.-KLBCTRO-CHBMISTRT AND BLECTRO- 
MBTALLUBGY. 

[A.] 214. Kamperdyk. Eleotrio batteries. Jan. 4. 

„ 456. Leetham and Bousfield. Manufacture of 

chlorine by electrolysing sodinm chloride solu- 
tion and apparatus therefor, part of which may 
be used for other electrolytic purposes. Jan. 7. 

„ 474. Sutherland and Marenson. Electric batteries. 

Jan. 7. 

„ 681. Alzugaray. Obtaining metals by eleotrioity. 

Jan. U. 

„ 968. Threlfall. Electrodes for electrochemioal 

processes. Jan. 14. 

„ 1086. Pescatore. Accumulators. Jan. 15. 

„ 1187. Blieson. Electric accumulator plate.* Jan. 16. 

[C.S.] 6145 (1903). Fennell and Perry. Storage batteries, 
Jan. 20. 

„ 18,934 (1903). Pratt and Vince. Electric storage 

batteries or accumulators. Jan. 20. 

„ 23,482 (1903). Rosset. Secondary batteries, 

Jan. 20. 


XII.— FATTY OILS, FATS, WAXES, AND SOAP. 

[C.S.] 1570 (1903). Shukoff. Process for converting 
fatty acids of the oleic series and derivatives 
thereof into lactones. Jan. 20. 

„ 24,240 (1903). Reiss. Production of readily 

resorbent medicated soaps or ointments. Jan. 18, 

XIII.-PIGMENTS, PAINTS; RESINS, VARNISHES; 
INDIA-RUBBER, Etc. 

(A.) — Pigments, Paints. 

[A.] 890. Graham. Method of treating white lead skins. 
Jan. 13. 

(R)— Resins, Varnishes. 

[A.] 195. Scott. Apparatus for use in the manufacture 
of inlaid linolonm. Jan. 4. 

„ 748. Sellars. Composition mainly applicable ai 

protective coverings for metal and other sarfaoes. 
Jan. 12. I 

(C.) — India-Rubber. * 

[A.] 877. Thom, Gregory, and Merry lees. Treatment 
of waste vulcanised rubber. Jan. 6. 


f -XIV.— TANNING ;|LEATHER, GLUE, SIZE, Etc.' 

^ [A.] 890, Graham. iSee under XIII. A. ij 
[C.S.] 1144. Parkes. Process and apparatus for evapor- 
ating gelatinous and like solutions. Jan. 16. 

„ 24,289 (1903). Forster. See under V, 

XV.— MANURES. 

[A.] 25. Wardle. Manufacture of artificial manure 
from sewage and like matter. 'Jan. 1. 

„ 494. Myers. Manufacture of a fertiliser or maifure. 

Jan. 8.i 

[C.S.] 18,428 (1903). Morris, Jenner, and Wakeley B 
and Co., Ltd. Manufacture of manure. Jan. 


XV1.-8UGAJB. STARCH, GUM, Etc. 

1 [A.] 188. Hoadley. Process for the inversion of sugar. 

Jan. 4. 
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Xm— BREWING, WINES, SPIRITS, Kro. 

[C.S.] 6604 (1903). Schidrowit* and Kaye. Manufacture 
of certain products from waste brewery and 
distilleiy yeast. Jan. 18. 

XVIlI.-FOODSj SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. i 

(A.)— Foods. 1 

[A.] 990. Heritte. Preservation of organic substances, j 
Jan. 14. 

[C.S.] 6446 (1903). De Jonc and van der Heide. Pro- j 
cess and apparatus for sterilising milk and other 
liquids. Jan. 20. 

( R.)--Sanitation ; Water Purification. 

[A.] 26. Wardle. See under XV. 

[C.S.] 274 (1908). Wormald. Purifying and softening 
feed water. Jan. 13. 

„ 4480 (1903). Baxter and Watson. Softening and 

purifying water for use in steam boilers and for 
other suitable purposes. Jan. 18. 

XIX.—PAPER, PASTEBOARD, Etc. 

[A.] 828. Ingham and Ingham. Manufacture of paper. ' 
Jan. 12.* 

[C.8.] 412 (1908). Toone. Manufacture of pasteboard, ; 
and apparatus therefor. Jan. IS. 

„ 8046 (1908). Ensminpr. Manufacture of com- 

pounds having a nitrocellulose and casein base. ! 
Jan. 20. 

„ 18,080 (1903). Farwell. Paper-making machines. ' 

Jan. 18. 

„ 24,289 (1908). Forster. See under V. 

XX.—FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 449. Fehrlin. Production of compounds of pyro- 
cateohuto*monoalkyl ethers, and especially of 
guaiacol and guaethol, with proteine substances. 
Jan, 7. 1 


[A.] 710. Weichardt. Antitoxins. Jan. 11. 

„ 1 180. Evers. Process for obtaining licoriee Juice 

from partly or completely dried licorice root" 
Jan. 16. 

[C.S.] 640 (1908). Bloxam (Fab. Prod, de Chimie 
Organique de Laire). Manufacture of a new 
odoriferous substance suitable for perfumery. 
Jan. 20. 

„ 1670 (1908). Sbukoff. See under XII. 

„ 8178 (1908), Imray (Meister, Lucius und Brfining). 

Manufacture of artificial perfume, and intet- 
mediate products therefor. Jan. IS. 

„ 3546 (1908). Newton (Bayer and Co.). Manufac- 

ture of m-amido-o-oxy benzyl sulpbonio acid. 
Jan. 18. 

„ 6772 (1903). Newton (Bayer and Co.). Manu- 

facture and production of new pharmaceutical 
compounds. Jan. 20. 

„ 9827 (1903). Johnson (B. Koepp and Co.). Pre- 

paration of oxalates. Jan. 20. 

„ 26,785 (1908). Ellis (Chem. Fabr. von Heyden, 

Akt.-Oes.). Manufacture of new aromatic esters, 
and of useful products therefrom. Jan. 20. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 47. Sawyer. The photographic process of pigment 
or carbon printing. Jan. 1. 

„ 808. Riebensahm and Koppmann. Process for 

producing coloured photographs. Jan. 12. 

„ 926. Abel (Act.-Ges. f. Anilinfabr.). Filins for 

use in photography. Jan. 18. 

„ 1008. Drao. Method and apparatus for the pro- 

duction of coloured photographs. Jan. 14. 

[C.S.] 872 (1908). Lemberger and B6hn. Process for the 
production of multicoloured photographs. Jan. 18. 

„ 8646 (1908). Newton (Bayer and Co.). See 

under XX. 

XXII.-EXPLOS1VBS, MATCHES, Etc. 

[A.] 116. Schmidt. Manufacture of a nitrocellulose 
gunpowder.* Jan. 2. 
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EBRATUMb 

The announcement of the deaih of, Mr. ,Jas. JokpfaitQne, 
of Rutherglen (thiK.!., Jan^ 30, p. 1^0), happily tomS out to 
be unfounded. The gentleman who died was not a memb^ 
of thi'i Society. 


Canadian Section. 

Meehny held in McGill College^ December 22ndf 1903. 


TROF. W. R. LANG IN THE CHAIB. 


Dr. G. P. Girdwood (Vice-Chairman) read an interesting 
paper on Chemical Education, after which a discussion 
on the subject took place, the speakers being Mr. Thomas 
Macfarlane, Dominion Analyst, Ottawa, Prof. Walker, 
Lieut.-Col. Kurland, and the Chairman. The Chairman 
iilso addressed the meeting, tracing the formation of the 
Section and explaining the objects of the Society. 
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ga^ would bbpiss^ straight from tho giWerii W fck mb ' 
in the chcihlba] pr^M for which thby^ve 1 d db ' 

thb’ other hand, it is freqneutly^Hecessary for CraVenienbb ^ 
to^ktore- thd^ gkk‘ for subsequent usC; itt fact,' whttc the'' 
experiments are at all general in character, it fs ad^bto 
^ ^ diflerent gages constantly ivailkbW. 

Thii involves the erection of compressing and iitoritirptknt 
even Where high pressure per sc does' not |rlay d'pmte 
the work. Oor account, therefore, includes' a descriptinh 
of a small plant which we have found Satisfactory for those- 
purposes. 

Hydrogen : Commercial Manufacture and ApplicaHofa, 
—Hydrogen is at present prinoipidly employed for inflating 
military ballOons, autogenous weiding, and lead-horning* 
(Zeits. f. Elektrochem., 1895. 2, 204)i «twJ is nnniifliistttred' 
m Comsfderable quantities for these purposes. The oWe^ 
arid purfely chemical methods of generation based on^ tho 


iWancbwttr Section. 

Meeting held on Friday, January 8th, 1904. 


>1R. J. CARTER BELL IN THE CHAIR. 

PRKPAR \TION AKD COMPRESSION OF PURE 
OASES FOR EXPERIMENTAL WORK. 

Kr R. 8. HUTTON AND J. E. TETAVEL. 

/n<rot/*^aon.--Having been engaged for gome time past 
)n experimental research dealing with the effect of hhrii 
gaseous pressures upon electric furnace reactions the 
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Fio. l<r-.HYDEooEJr Genbratou. Plant. 
(Scale, i inch to toot.) > 
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A. Acid reservoir. 

B. gooUna tank. 
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tftTfA quantity of gas, and in principle consists in employ-, 
iag a oyhndrlcal receiver tilled with metul tamings or 
graniikteo motal, the outtiow of gas being regulated by. the 
amomit of acid which is allowed to flow into the top of the 
i^Uoder, the spent acid being run off at the bottom. This 
mter method is of the two, % far the more important for 
large-scale working, such as for inflating balloons. In this 
case some 10,000 cb. ft. of gas may be required to till a 
male balloon, an operation which has to be effected within 
a (UOTt space of time. The process has also be(‘n employed 
for many years at the Royal Institution for the manufacture 
of hydrogen in connection with the liquefaction experi- 
ments, and at a more recent date by Morris W. Travers at 
University College, London (Phil. Mag., 1901, [6], 1,411). 

A plant on these lines has been recently constructed by 
Messrs. Lennox, Benton, and Reynolds, Ltd., capable of 
delivering some 800 cb. ft. of hydrogen per hour. The 
receiver is a copper cylinder about G ft. high and 1 foot 
diameter, and contains a charge of 4cwt8. of granulated zinc. 
As will be seen by the diagram. Fig. 1 , the actual gene- 
rator is mounted in the centre between two washing towers, 
each 8 ft. high. The three cylindrical towers, which are 
open at the hottom, are supported in a cast-iron tank, 
which forms a water seal and collects the spent acid. The 
towers are surmounted by two superimposed tanks, the 
lower one containing a lead eoil immersed in water to act 
as cooling chamber, the upper one, lead-lined, acting as 
acid resepoir. A spray of water keeps the flints in the i 
two washing towers moist. The rate of flow of the acid is ! 
observed through a sight teed. An apparatus of a similar I 


At the present time almost all the Ruropean military 
authorities have adopted one or other of these electrolytic 
plants for balloon purposes, but in Germany the Govern- 
ment makes use largely of the waste hydrogen evolved ih 
the electrolytic alkali industry, an example which will, no 
doubt, be widely followed in the future, when it is considered 
that, even at a moderate estimate, some 240,000 cb. ft. of 
hydrogen are going to waste daily in this way (cf, Zdts. 
f. Elektrochein., 1895, 2, 290). At least three large instah 
lations (Buffa, Bull, de TAssoc. des lug. Electr. (Li^ge), 
1900, 11, 805), those at Brussels, Lucerne, and Rome, exist 
on the continent for putting on the market compressed 
hydrogen obtained by the Garuti process, a notable economy 
resulting from the fact that the oxygen, which is also 
compressed, finds a still more ready sale. A complete 
consideration of the question of cost would carry us too far, 

I hut full details will be found in the monographs referred to. 
Suffice it to say that, with spelter at 21/. a ton, a cost of at 
least some 35s. is incurred in mine alone per 1,000 cb. ft. of 
hydrogen obtained, whereas by several of the electrolytic 
processes the same amount of hydrogen can be obtained for 
157 kilowatt hours, which, even at Id. per unit, a high- 
estimate for power generation when used continuously, only 
amounts to Id. It should be borne in mind that the 
oxygen produced simultaneously is also of considerable 
commercial value., Thus where an uninterrupted supply of 
gas is required throughout the entire year the electrolytic 
methods offer considerable advantages. Owing, however, 
to the much smaller capital outlay, the older chemical 


type, the design of Ch. Renard, Jias been adopted by the i 
French army for field use. The employment of zinc has, I 
however, the serious disadvantage that the gas often con- 
tains sufficient arsenic to be dangerous if dealt with in any 
quantity.* Moreover, the gas generated by the action of 
acids on ordinary spelter or metallic iron is liable to be 
considerably more dense than pure hydrogen. (W. Dtirer, 
Zeits. f. Elektrochem., 1901, 8, 2.) Of other chemical 
processes, the heating of zinc-dust and soda-lime briquettes 
is employed in the German army in a portable equipment 
for Imlloon inflation, whilst the reaction between iheated 
iron and steam has recently been applied by the Industrial 
Engineering Co., who regenerate the iron with producer- 
gas, and have thus brought this method into a convenient 
and practical form. The electrolytic manufacture of hydro- 
gen is coming much to the front ; in this case, whereas the 
first cost is relatively high, the working expenses, whenever 
the plant can be run continuously, are generally lower than 
for the chemical method. Numerous types of plant have 
been designed, the principal requirements being a low 
working voltage and the effectual separation of the hydrogen 
and oxygen ; the latter, particularly where the gases have 
to be compressed, being of the utmost importance from the 
point of view of safety. The electrolytic methods will be 
fonnd described in monographs by Victor Engelhardt and 
P. Schoup [V. Engelhardt, Die Elektrolyse des Wassers 
(Halle ; W. Knapp, 1902) ; P. Schoop, Die Industrielle 
Elektrolyse des Wassers (Stuttgart; F. Enke, 1901)]; 
office it to say that in principle they can be grouped under 
three types : — 

(1) The Schmidt and Ch. Henard systems employ iron 
electrodes in alkaline solution, the electrodes being separated 
by diaphragms of asbestos. 

(2) The Schoop system, in which each cylindrical 

electrode is surrounded by tubular diaphragms, has the 
advantage of absolute safety from any danger of admixture 
of the gases, but involves some loss of power through 
additional resistance, lu this case load electrodes ate ' 
emj^oyed in an acid electrolyte. , I 

(8) The Garuti, Siemens Bros., and Schuckert plants 1 
employ nuetallic diaphragms and generally work with 
alkaline eleotrolytea. 

• Numerous attempts have been made to remove the aisenic from 
the gas, amonfrat which passat^e through a heated tutie or a solution 
of a permmiganate should be mentioned. Recently Oh. Renard hus , 
earned out some expwriments on the use of liquid air for condensing 
the arseniuretted hydrogen in connection with the aeronauticat I 
department of the French army* It is found that coolins to 
-110°C. is essential for complete elimination of the arsenic. (0. 
1803,136,1517.)’ 



Fig. 2.-Exper[menta.l Hydrogen GEneuatoe. 
Constructed throughout of lead. Height, 2 ft. 6 ins. ; idiam., 1 ft.. 


pjocess 18 preferable when the hydrogen is required occa- 
monally only, but in large quantities. Several years ager 
Dewar showed, as a lecture experiment, how coal-gas could 
be freed from methane and other hydrocarbons by cooling 
it to a sufficiently low temperature. Recently d’Arsonvd 
(Ann. Chim et Phys., I90i, [7], 26, 446) hu propced. 
toisasa method of obtaining hydrogen; the process has,, 
however, not yet proved of any commercial value. 


Experimented Piant.— In considering the type of appa- 
Tatus suitable for experimental work, it must -be -borne inr 
mind that the plant should be capable of producing gas at 
a comparatively high rate, at least for a limited number of 
hours. As will be more fully explained in describing the* 
compressing plant, it is advisable to make the gas - in suffi- 
cient quantities to .snpplyj the pomp at its normal rate of 
working, which in oqr case was 100 to 130 cb. ft. per hour.^ 
, Under all conditions where the . cost of a large capacity 
gasometer is not prohibitive, it would doubtless be -mopr 
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convenient to i;enerate the gai ilowly and oontintaonalj, and ployment of the iraate gaaea from gsa enginiM ani antpliarie 

then compress it, whenever the gasometer was filled. With acid plants, which are available In^guaiitity and contain a 

such an arrangement it would have been more convenient much reduced percentage of oxygen. It must also be home 

.even in the laboratory to use the electrolytic process. Pre- in mind that similar gases are passed to waste in the coarse 

iiminary experiments made in this direction showed that a of manufacture of oxygen by Brings process ; whilst, pro- 

satisfactory electrolytic cell could be easily and cheaply vided ahy of the pro^wd methods of extraction of oi^gen 

fitted up. This was effected lining the sides of an from liquid air by fractional distillation become of perma- 
ordinary stoneware mixing-pan with sheet lead, and using nent oomoiercial value, they will prove of dhreot assistance 

as a cathode a spiral coil of lead tube, covered with an for the problem under consideration. As will be seen below, 

inverted bell jar. From the top of this the gas it drawn off. pure nitrogen can be prepared at moderate cost by an 

To equip a plant to make gas at the rate mentioned above adaptation of the Bfarcnurt method (Lupton, Chem. .News, 

was, however, too costly for a temporary outfit. The pro- 1876, 33 , 80; R. Marston, Eng. Pat. 19,074 of 1900), 

paration from Brunner-Mond zinc and 20 per cent, arsenic- consisting ib burning out the oxygen of the air by the 

free sulphuric acid was therefore resorted to, spelter of this hydrogen contained in ammonia. Finally, the laboratory 



Fi(i. 3.— DiAORASi OF Nitrogen Plant. 

ft. Ail -inlet tap from lilower. c. Tap for regulating admis- H. Condensed ammonia re* N and P. Two oansUo soda 

A. (lauge indicating rate of hion of ammonia. reiver with draw-off r. towers with draw-off cooks at 

How ol air. E. Iron gas-pipe filled with J. Water wusher, through jm and 1. 

B. Ri^sorvnii of ammonia li- copper turnings. which water or acid could lie Q. Manometer. 

quor, R. Furnace; built up of loose passed, inlet cocks at ff or h, n. Exit to gasometer and 

C. Graduated tube for mea- firebricks, and heated with largo outlet at/, compressor. 

Huring rale of flow of ammonia. Fletcher furnace tuyCre P. h. Acid washer. 

/). Tap for filling tube C with G. Condenser with water- M. Quartz tower scrubber, 

ammonia. inlet cock d. 

quality being found to give gas of high purity. Sufficiently process of generation from ammonium nitrite (K, T. 

finely granulated zinc can be obtained by pouring the molten Fischer and H. Alt, Ann. der Phys., 1902, [4], 9, Il49j 

metal into water from a height of about three feet. Three von Knorre, Chem.. Ind., 1902, 25) 531 and 550) is ont 

lead generatora were used of the ordinary type employed for of question for large scale working, owing to the proliibi- 
lead-buming as shown in Fig. 2. Tkese were arranged in tivo cost of material. At the recent luteroational Cnemietl 
parallel, and so couru'cted that, whilst two were in actual | Congress, R. Knietsch (Cbem.-Zeit., 1903, [48], 586) pro- 
use, the third was cut off, to allow the gas to displace the ! posed passing air and excess of hydrogen over wano^ 
partially spent acid, after which it was reconnected and one j platinised asbestos ; and at the same meeting a few deCaili 
of the others turned off. By working in this manner, the j were given of the process of Messrs. Elkao, of Berlin, who 
•required rate of generation could be maintained. The gas I supply the compressed gas in cylinders, 
was found to need no purification, but was led, through two E^perimenial Plant , — ^From preliminary trials the Ear- 

towers containing solid caustic soda, direct to the gasometer court method seemed to be the only one which oonid be 

and compressor. Analysis proved the purity to bo 99*8 ' fitted up in a limited space with ominary apparatus and 
per cent, hydrogen. buitahle to produce gas at a moderate cost. The plant is 

Nitrogen: Commercial Manufacture and ApT^licationt . — shown in Fig. 8. An iron gas-pipe about 5 feet long and 

Already at the present time nitrogen is coming into use in 2 inches internal diameter was tilled with' copper tumiilgi, 

several Of the cyanide processes, ab application which will connections being noade at one end for the iotroductiOT of 

doubtleM increase largely so soon as a satisfactoiy and air, supplied by a blower, and of the required 

ooouomieal method of generation has been devised. For, ammonia liquor ; at the other end to condensing, inuuiaBg, 
despite the apparent simplicity of the process, no very and drying plant, and through these to the oommMor. 

economical method of effecting the sepUratioD from the The methdd works wHhont the slightest difficult pfovSiM 

oxygen of the air is availahle. The older method 6f passing that the rate of adioMon of air and 

air over heated iron or eopifer is chiefly employed techni- regulated. From the metiminaty expenflfettts tt ^ 

oally. In those cases wherwa large Supply (H nitrogen is thi^ unless the ammoma is always inoonsideMihid MMp of 

iieeded, it would be advisa^ to «£re<iil]y eonrider thh em<^ that required theoretiea^y, oxides of nittogia aiS^' ^aidiioid 
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Jmi tl^ /.^ouDii if tJijQ «ze^ (^f miimfi. 
;^W«tered. J \ r't 7T, 

, Ci^biiin Mpmxide: JExper^mwtal P&ijiif,-^9r M 
chemical pn^cesses pare oar^n moinizide requS 

i^pme Ibroi of producer- or water-gas generaify'jB 
pl<yred. Where, however, the pure gas is a flecp^sity,^ 
mauafactare 'of formates by the recent syothetioal Op* 
Schmidt j^ocess renders it possible to oWin it at a reasp 
able cost and in an extremely simple manner. The ach 
apparatus used is shown in diagram (Fig. 4 ), and consi 
,of a bolt bead fi (9 litres) half filled with sulphuric acid (< 
gr. 1 * 73). The healing was performed, either by an eleoti 
resistance furnace as represented, or by an ordinary g 
furnace ; the former is preferable, when working wi 
combustible gases, where electric current is available. Ji 
electric furnace of the kind can be built up temporarily ; 
trifling cost. The outer walls are constructed of loo 
firebncks ; the electrodes consist of two flat pieces ( 
boiler plate, the space between which is tilled with groui 
coke. An electric current passing through the coke hea 
this up to any desired temperature. In the present ca 
the iron plates were each 11 ins. square, the distan( 
between them being 14 ins. ; the layer of coke G, aboi 
40 lb., being 7 ins. deep. This gave a resistance when cold < 
13 ohms and about 1 * 5 ohms when heated up to the workir 
temperature. When generating gas at full rate, over 4 k.^ 
are required to maintain the temperature. The reservo 
B contains a supply of technical 90 per cent, formic aci( 
from which the carbon monoxide is generated. Thi 
reservoir is kept slightly above atmospheric pressure h 
being connected to a supply of compressed air, thi 
enabling the acid to be easily forced over. The formi 
acid is delivered below the surface of the boiling sulphuri 


coijtJwi 

oompre^ acl'ious, 450iToaion of 

era of the^ump occut^. On the' Other han4, h 
; pf ammonia is notTcmovod, similar dbRcuUtes ar4 

.Wtwitih* .Th« method of working actuaUy adopted was 
f 'to 'admit approxiinately twice the theoretical amount of 
,^1aiamQoia» and by passing a fairly rapid current of water 
. ..^ircfugh the washer J, such part of the ammonia as wa$ 

,nOt , condensed in H was efficiently removed, the last 
,tr4^ of ammonia being held back by the snlphuric acid in 
Jy* To regulate the quantity of ammonia necessary, a rate 
Mgauge .A \\'a8 inserted in the air-supply pipe. This gauge 
^{Waa of a very , simple construction, and consisted of a 
emstrietioo in the tupply tube, each side of the constriction 
being cimneclOd tu one limb of a (J*tube cootaining water, 
the difference in heights of which indicated the rate of flow 
of the gas. Ihe instrument is calibrated, once for all, by 
taking observations with an ordinary gas meter or gasometer. 

']^e scale of the readings depends, of course, simply on the 
size of the constriction. As an example, one of these 
gauges, having a constriction of about J-inch bore, gave 
about 40 cms. difference of level for a rate of 60 eb. ft. 
pte hour. Knowing in this way the rate of flow of the air, 

Ilia admission of ammonia liquor was regulated by means of 
the graduated tube so as to supply about twice the theoretical 
aSKmnt. The method by which this was performed will be 
quite clear from the diagram. The gas obtained was 
entir^ free from oxygen and oxides of nitrogen, but | 
contained about 4 per cent, hydrogen. This could, of I 
course, be easily eliminated by passing through an additional 
tube of heated copper oxide, but for most purposes the 
presence of hydrogen would be of no disadvantage. For ' 
the guidance of any one employing the method in this form, 

we might state that in one operation some i*00 cb. ft. p, 

were compressed, about 9 litres of 0*880 ammouia being I acid in the bolt head, the flow being regulated by the coe 
passed through the apparatus ; the flow of gas was regulated | The temperature, which, when the iormic acid is addec 
from time to time so as to supply the pump contiDUOusly at ^ of course tends to fall, is maintained throughout the run a 
its normal rate of working. The cost of the ammonia i about ISO'" to 170° C. In this way, with a limited amoun 

of sulphuric acid the process can be run cot 
tinuously. The gas is purified in the apparatu 
shown in Fig. 3, the only modification being tha 
the bottle L is in this case filled with 20 per cenl 
caustic soda solution, and a similar solution is alsi 
allowed to drip into the quartz lower K (Fig, s; 
from the supply bottle H (Fig. 4). Nearly the fu) 
theoretical yield of gas is obtained, about 133 lb 
of 9o per cent, formic acid beiug required pe 
1,000 cb. ft., costing 50s. The purity of the ga 
thus'prepared was over 99 per cent. 

Ethylene : Experimental Plant — Up to recen 
years eth^tene has been used in cousidercl^l* 
quantities in oonnei^tion with the prnduction xj 
liquid air ; the apparatus which wo have already 
described for cafbon monoxide can, without modi 
ficadon, be employed for this preimration. Then 
is not, however, the same latitude with regard tc 
temperature and rate of production as in Un 
former case. It is essential that the sulphuiia aci^ 
should be kept between 160“ and 165^0.^ since; 
even at a few degrees above this, eaihoniaaliati 
commences, accompanied by production df w|l- 
phorous acid and carbon monoxide { at a teinpefa* 
ture below 160° C. the yield fhlls very rapidly, 
almost all the alcohol being transfixed Into 
ether. The sulphuric aeid used in the ln>lt*|iead 
should be of such dilutioD as to boil at 160® C. 
Methylated spirit is admitted through a perfomi^ 
lead tube (see Fig. 4). At first soacudy tay 
ethylene is evolved, but as part of the water m tjie 
acid becomes di«plaoedbyth«aloohol,4heteifi^ra** 
I ture being kept constant, the rote of production ghtdi^y 
r incresutas, and, aft^ahont half on hour, become^ fahiy«teady. 
I A opaatant hvolutioa of gaa oon be maintained under ^thim 
I eemdifiohs for any length of «ine, batdhe How of gan iaXy 
I nboutiiotte^entli of Wrbat the same wised tpporiuusItiXd 
proteen In . /^e inaie 4>t oarbon nonoiddi. yfdd 
:Qhto^ w^notvnbdicihtore than half thn 
addjhtdn nf f ermn aulpbata Ip^ihe eulphuX O^'luta mX 
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to be a €pti8idehi1>li6 improTem^ Ott tlie 
The Hold miictare is ixu^ wHli eondstitcited idiphurie i^d 
(sp. gr. 1*84) ai!i4 safliGiect saturated fetroas' Ml^atte 
solutioil brihg the boiling point down to C.* 

Another method proposed by Newth (G. S. Newth, J. 
Chem. fcjoc., 1901, 79^ 915), which consists in employing 
syrupy phosphoric acid in place of sulphuric acid, was 
tried in the same apparatus. The temperature should be 
kept between 200^ and 220° C. ; there is no carbonisation, 
hut a considerable amount of ether is collected. The yield 
HI this ca-e was even lower than with the sulphuric acid 
method, but the process can be worked quite continuously, 
and the quantity of phosphoric acid required is not large. 

Notes on Various other Gases, — The foregoing pages 
deal with the preparation of such gases as cannot easily be 
obtained commercially. With regard to many other gases 
similar methods could of course be adopted, but producing 
them on the scale with which we have been dealing would 
hardly repay the trouble involved, in those cases where they 
are already on the market. Further, for such gases as 
sulpliurous acid, chlorine, and ammonia, a special pump 
would be necessary ; and even before oxygen could be com- 
pressed, much time would have to be spent in carefully 
lemuviug all traces of organic matter from the pump 
cylinders, connections, and gauges. 

Oxygen, nitrous oxide, carbonic acid, sulphurous acid, 
and ammonia can readily be obtained from the various 
companies in this country who make a speciality of their 
manufacture. Where a compressed gas is not required, 
oxygen in a similar way to acetylene can be produced by 
the action of water on one of its solid compounds. A 
French company has recently put on the market a mixture 
of sodium peroxide and bleaching powder, under the name 
of “Oxylith,” which yields oxygen of satisfactory purity. 
The cost of the gas produced b}' this method (Ss. yuf. per 
20 cb. ft.) would, however, be prohibitive where a large 
quantity is reijuired. So far as acetylene is concerned, it 
will be recalled that, as a result of the exhaustive investiga- 
tions which followed on numerous and disastrous accidents, 
llerthelot and Vieille showed that it is highly dangerous to 
compress this gas above four atmospheres. The gas, 
however, can now be stored in cylinders, filled with some 
porous material saturated with acetone, this liquid absorbing 
about 24 times its own volume of gas per atmosphere pres- 
sure (A. Janet, G6nie Civil, 1903, 43j 180). In Germany 
(,0. N. Witt, Die Chemische Industrie desdeutscheu Reiches 
ira Begmuede8 20 Jahrhunderti, pp. 100 — 105) considerable 
use has been made in recent years of liquid chlorine, which 
is produced by several companies, and notably by the 
Badische Anilin Company, and can be obtained retail (c.^., 
Kahlbaum, Berlin) for Is. %(i. per lb. in bombs of SO lb. or 
over. Methyl chloride (2s. per lb., Douane, Paris), 
phosgene (Kablbaum, 6s. per lb.), and ethyl chloride (3s. 
per lb.) can all be obtained commercially, and find uses 
particularly in the Colour industries and for refrigeration. 

Compression and Storage of Gases. — The portion of the 
'subject which we have to dekl with now is of rather a 
■'pecial nature. Much of the information given below will 
be well known to those few who' have been donneoted with 
commereial gas-compregeioh plants ; bat now that puniM 
can be obtained at a n;oderat;k cost' and of aufficientij 
simple construction to give no troubla for continuous woih> 
ing, there is no reason why the great convenience of atoring 
gas in the compressed state should net be iporo ^generally 
made use of. For work of thhf kind, ^ UffUdlelK pqnve- 
nient plant Oompriaes 

(1) A compreseof treble of with fiO to ISO ch.f^. 

working ttp to 120'ot^«l4^ntmo««pberes. 

. ^ etUall gas-hold^ (iO to 20 ob. ft. capacity), which 

used, not to store the gas, but to act as iin ^ualiser 
between the puxdp and generating apparatus. It being 
assumed that. Wherever possible, the gas is ' mad«> and 
pu^ed at the saUie rate. 

(3) A stddk of ^eldlsaii steel 

As a general guidance with regard W oo»t» the price of 
not to f 


at dhodt t#. ^ eiddO Wf htothd, 
in 'ainhll quangos f at haff^^ie priee 


at 

ien^j^nrolfated itt'V ^ ^ ^ 

a^hen bought on a hirger scale. For higher pressures, thU 
made to order, and are anrrespoh^^ly 
more ex^'sivn. AnodiCr lOi. to 967. ahould be ^uRoWed 
for die porolias^ of two or three pressure-gauges^ a dqsen 
cone connections, eight or ten high^ressure vfdves, amd the 
capillary copper tnbn^ which serves to' conduct the gae 
from the compressor into the receivers. Weldlets copper 
tubing of ^ in. bore and i in. external diameter is^bpth 
strong aud large enough tor this purpose, and can he 
readily obtained from any copper tube manufacturers. This 
size has the further advantage, when annealed, of beini( 
quite flexible, and can thus be bent, whenever used, to ^e 
most convenient shape. The ends of Cacb length of such 
tubing are soldered into brass or gunmetal cones, as shown 
in Fig. 5. These are screwed to the cylinder or pump 
valves by a nut which surrounds them. In a plant of this 
kind it is advisable to keep to a standard size, ** half-inch 
gas ’* being most convenient for this purpose; 



Fig. 6.— -Cone Coxnboxioits, 

A. Flexible copper tubloB. , B. Cone. 

C. Nut by which cone is pressed home : Screwed " i-iii. jjaa.” 

D. Standard connection forming wrt of oyliad^. Valves, or 

compressor. 1 

> * ^4^' - 

An ordinary air-pump is, of course, not suitable for 
dealing with combustible gases. The cylinders of com- 
pressor should be! entirely closed, the idston-rods passing 
through properly made stuffing-boxos. The smaller coep- 
pressors are usually of the tandem two-stage type, the loir- 
presfuro cylinder 'compressing to about 1 atmospheres* the 
gas bemg th^ parsed through a cooling coil into the high- 
piWssore cylinder, which forces it op to the foil pressure. 
The high-mssnre cylinder delivers its gas, through anether 
Oonper cou immersed in a coolingfank, into a sthall gas 
cy^der, which serves to separate the water used to lubri- 
C^ithe pum^. At the bottom of this separator is a valve 
few withdrawing the water. If the pump is feqi^red to 
suck in its supply of gas under d partial yMamn^ the low- 
pressure inlet valve should be arranged so as to t>e me- 
chanicfdiy lifted at the top of each stroke. The water for 
lubricating the cylinders IS fhdr; through a Sight feed, and 
tor a compressor of the, siie we are dealing with, a sinde 
drop per two or three revolutions is np ample 
clearances chouldi in both cylinders, be about 
any rate pot enceed ^^ in., in order that* at the f ’ 
working jiressures, the ^i^p may. deliver its Ml,} 
and not>n»efeiyOoql|irecsen4 expandPhe same gifkl 

^Tiw foUowipg., pceofis^ons wre of «tiie ° 
portance view Of 

performineer ' ^ 

(ly^teg 

waibr to entei 
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oani«d jnto the high-presgare cjlUider would be uneble to 
pan tbroogh tbe narrow outlet valve and would burst the 
oover.or bend the crank shaft. 

(S) If the apparatus is to be used for air, or more especially 
for oxygen, it is of vital importance that no oil should be 
employed, either in the pump cylinders or in any. of the 
valves, connections, or gauges. Many disastrous explosions 
have resulted from the neglect of these precautions. The 
water may, however, if desired, be replaced for lubrication 
by glycerine, which forms an excellent substitute for oil for 
this purpose. 

(3) Each time before running the pump, it is advisable to 
turn it through one or two revolutions by bund to ensure 
that it is working freely. If the gas to he pumped is com- 
bustible, before connecting to the gas-holder the pump 
should be run for a minute or two with the inlet cock 
closed, and the end of the delivery pipe placed under water. 
In this case, if the stuffing Imxen and connections are satis- 
factorily tight, the pump will be running under a vacuum 
and should deliver absolutely no gas. 

( 4 ) The purity of any combustible gas must of course 
be properly ascertained, as any admixture with air would 
lead to serious explosions. 

(5) It is very advisible to adopt the excellent system, 
employed by all the gas-compressing companies, of dis- 
tii)||ui8hiDg between cumbustible and non-combustible gases, 
by invariably storing the former in C}linder8 characterised 
by a bright red colour, and fitted with left-handed con- 
nections. Even where this is done it is advisable before 
connecting a pariialiy filled cylinder with the pump to test 
its contents at a flame. 

(6) All storage cjlinders, connections, and other appa- 
ratus, with the exception of gauges, should be occasionally 
tested hydraulically to double the maximum working 
pressure. 




So far . aa the actual compressing is oonoemed, a oIokt 
idea will be obtained from the diagrammatic sketch (Fig.fl). 
The gas passes from the purifying apparatus shown in 
Fig. 3 to the gasometer A (Fig. C), from which the two- 
stage compressor, driven by an electric motor, forces it into 









' TlQ. 6 .— DiAOZAM op CoMPBESSINO PlAXT, GASOjUETEK, 
AMJ COXITECIIOWS. 


' a: Inlet cock to gasomete/ 
fl*om gas generating and puri- 
fying apptuatus (sea Fig. S) . 

A. Qasometer (lOch. It. caps- 

** o6ck to compressor. 

gi. YacuumgimTO on inlet to 
low-proasure cylinoar. 

B. Lowmi^stnure cylinder. 

C. Oaoling coil’ for qftto, 

Qf. Gauge showing pressure 
at exit Irom^ iew^^plMtre^ 


F. Water separator. 

f. Water blow-off. 

G. Gas cylinder used as 
auxiliary receiver. 

(h. Gauge on high - pressure 
outlet. 

Pi. Duplicate high • pressure 
gauge. 

£,L. M. Beccivei's for com* 
pressed gas. 

o, 0. Blow.off valves. 

, It, Pump fly-wheels. 

8. Orapk shaft, 

Gbnhoenng and piston 


Fio. 7 .— Spigot Joixt. 

A. Cylinder containing solid reagent to dry or purify a gas under 
pressure, or reaet with it. 

B. Cover. D. and D'. Bolts. 

E. Spigot and spigot growe (about g in. wide for £-in. bore, 
rising to i or in for si/,«*8 up to l ft,). 

Tlie central part of the cover projects beyond the spigot, and is 
turned to nearly tit the bore of the cylinder. This acts as a guide 
when putting on the cover, and protects the spigot itself frominjurj' 
when the cover is olf. 

the water separator F. At its exit from this separator the 
gas is sufficiently dry for almost any purpose for which it 
may be required, since the percentage of aqueous vapour 
in a gas at 100 atmospheres is only 1/100 ot its amount at 
ordinary pressure. W hen the gas is being made at 
the normal rate the valve k is kept open, the valve m 
closed, and the gas passed directly into a storage 
cylinder such as L or K, or, in the case of our own 
work, direct into the pressure furnace M. These 
were situated in the room on the next floor of the 
building to the compressor. A high pressure con- 
nection is also led direct to a duplicate gauge ^4, by 
which the pump pressure can be independently read. 
When necessary the gas can be blown off from the 
valves q on the upper floor, or 0 on the lower ; o being 
^ connected to a pipe leading outside the building, for 

==^ use with poisonous gases such as carbon monoxide. 

If, for any reason, the supply of gas fall below the 
£= normal rate, the valves m and / are partiallpr opened, 
n being kept closed ; a part of the gas delivered by 
the pump then returns to the gasometer, and is com- 
^ pressed again, thus avoiding the necessity of either 

stopping the pump or working it under a partial 
vacuum. When dealing with gases which can onl^ 
he conveniently prepared at a very slow rate, it is 
of course necessary to give up any jdea of continuous 
pumpiug. In these cases the gasometer is allowed 
to fill slowly ; the pump is then started, and stopped 
. a few minutes afterwards, so soon as all the gas has 

I been pumped. The storage cylinder is thus filled 

I step by step up to any desired pressure. It is not 

possible to restart the pump against a high pressure ; 
^ the gas oontained in the water separator F must 
therefore he blown off, and since, at a high pressure, 
the volume thus returned to so small a gasometer 
would take up a large part of its capacity, it is preferable 
to employ an auxiliary cylinder G, whicJi takes the major 
part of the contents of F, the residue only being returned 
to the gasometer by the valves k, at, and 1 . The contents 
of G can be return^ to the gasometer and pumped during 
the course of the next run through the valves a and I, m 
being kept closed. This last method of vrorking is of 
course somewhat complicated, but has proved very useful 
in a few cases' where it was practically impossible td 
produce the gas . at the normal rate. For those purpoMS 
where it, is required to study some chemical reaction or to 
purify a gas when under high pressure, a gat oylindar 
with a removable cover is employed. The orainary cone 
Joint as , shown Fig»h wotki antisiimtorily to 
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opening of any tube up to one-jnoh bote. Above this siie 
it is necessary to resort to some form of spigot joint, such 
as is shown in Fig. 7. One or two turns of lead wire about 
the same diameter as the groove are inserted in it, the ends 
of the lead being bevelled so as to overlap each other. The 
cover is then forced home by means of the bolts provided 
for the purpose, and, crushing the lead outwards and 
upwards, forms a gas-tight joint. When making such a 
joint for the first time, exceptional care must he taken that 
the nuts are pulled down evenly, as otherwise the cover 
may be strained or, being out of truth, the joiht will not be 
^as-tight. When the cover has once been fitted correctly 
it can he removed and replaced some hundred times before 
it is necessary to add fresh lead packing. We have used 
joints of this kind up to a foot diameter, which have always 
worked satisfactorily. Above this diameter the weight of 
the cover and the size of bolts required become somewhat 
unmanageable when designed for pressures of 100 or 200 
atmospheres. 


m 


reactions as were arefcared to in the question. It was 
however, too early to deal vith the results which have up 
to the present been obtained. ^ far as the . action of 
carbon monoxide on the st^l cylinders was concerned 
other observers have noted the formation of iron carbonyl! 
The action does not, however, seem to be very rapid at 
ordinary temperatures. It has, however, caused trouble by 
deposition on the limes in lantern work even when com- 
pressed coal gas containing a small percentage of carbon 
monoxide is employed. 


gork ikectfon. 


Discussion. 

IMr. Wm. Thomson : Mr. Hutton had stated that hydro 
gen prepared from zinc direct cost 33s. per 1000 cb. ft. 
and by the electrolytic method it cost 15s. He alsc 
referred to the process worked at the present time by th( 
Industrial Engineering Company at Newton, near Hyde, 
hut he (Mr. Thomson) did not think that Mr. Hutton hari 
dwelt sufiicieutly upon the merits of that process as a com- 
paratively large scale laboratory method. It was one 
which could be easily carried out in the laboratory. Super- 
iu ated steam was passed through iron turnings (heated to 
redness in a retort) ; the turnings became oxidised, liberatinc 
th(! hydrogen from the steam. Coal gas or producer gas 
could then be passed over the oxide of iron, which would 
libiTate a largo amount of heat from the combination of the 
oxygen of the oxide of iron with the hydrogen and carbon 
monoxide contained in the coal gas or producer gases. When 
tlie iron had become thoroughly deoxidised, superheated 
steam was again passed over the reduced iron, which do- 
composed the water, again producing oxide of iron and 
free hydrogen, which could be obtained almost chemically 
pure at a cost of about l.v. per 1,000 cb. ft. 

Hr. Maukel asked, in view of the large excess of 
ammonia, viz., not less than 100 percent., which Mr. Hutton 
found necessary to use when producing nitrogen by means 
o Harcourt s process, whether he had taken any precau- 
tions wth regard to the elimination of the water vapour 
from the mixture of ammonia and air entering the combus- 
tion tube. It was well known that water vapour had of all 
^ses the greatest protective influence on ammonia, and 
that, therefore, in the presence of water vapour a very much 
mgher temperature was required to destroy ammonia by 
heat, or to burn it with air. Had Mr. Hutton taken this 
important protective property into account, and had he 
not found tha,t when the water vapours were removed he 
could work with a very much smaller excess of ammonia, 
^ ^^^^hlerably lower temperature? 

Mr. bcuDDKtt asked if the authors of the paper had made 
any observations on the effect of compressing and storing 
gases in steel cylinders. Reference had been made to the 
expression of caibouic oxide gas. Some years sgo he 
I5cudder) had occasion to put down a plant for com- 
pressing water gas into steel cylinders, and he found that 
alter the gas had been stored for a time it was found to be 
carbonyl, which rendered the 
useless for illuminating and experimental 
e ®^ohld like to have the experiences of the 
paper as to any observed effects produced 
r by impurities in the gas or tho effect of storage. 

Mr. Hutton, in reply to Dr. Markel, said that they had 
‘ in niSi* double the required amount of ammonia 

ensure against the presence of oxides of nitrogen, 
had nnf?*? excess would he sufficient, but they 

thi« reaction in deiail, although 

interesting results. It should be 
acid ci^^.J**** Ostwald’s method of prodnoing nitric 

^ etWyiini; «^ti. In reply to 

out tSt le dder objMt of 
V W engaged hji^ Wig Mthdjr st^ 


Meeting held at Chemists' Club, on Nov. 12<A, 190$. 


DU. VIBGIL OOBLENTZ IN THE OHAXB. 

MODERN SYNTHETIC MEDICINAL PRODUCTS. 

PART II. 

BY DB. VIRGIL OOBLENTZ. 

(See this Journal, 1898, 725.) 

It was originally my purpose to continue the subjeet of 
my last annual address, devoted to the imparities of our 
medicinal chemicals and reagents. However, I have found 
I this subject to be a very ungrateful one, for, in Americ a, 
criticism 1 have bad in this line seems to bear the type of 
resentment. The subject selected therefore is a continua- 
tion of my paper on Modern Synthetic Medicinal Products, 
presented to the Society in 1898. During the intervening 
five years many very important syntheses have been made 
in this direction, and much has been accomplished to still 
further elucidate the relationship between chemical struotuve 
aod physiological action, which subject has been so ably 
and thoroughly treated in Fraenkel’s “Die Arzoeiiiiittul 
Syuthese” (Julius Springer, 1901). 

Notable advances have been made among the alkaloids, 
as, for example, the synthesis of theophyllin (theomn), 
caffeine (from ^ uric acid of guano), morp hin e derivativus 
(epiosin, heroin, dionin), eumydrin, and new quiidiie 
derivatives. Very interesting derivatives are to be found 
among the hypnotics, local ansosthetics, antisepties, iOiip 
acid solvents, cacodylates, &c. Of interest to pbysi<4sH|irid 
chemists and indispensable to the invalid ue the dkm of 
the patent foods. Unfortunately the writer is lo 

give the patent numbers, owing to objections of many of t he 
patentees. As an aid to those who may wish to seouze 
turtber, more detailed information concerning any one of 
.the products mentioned in the paper, the name of the 
manufacturer or patentee is given wherever possible. 


Loca^ Anasthetict, 

The search for local anassthetics which offer, as cocaine 
substitutes, the advantages of stability (against hydrolysi*) 
and lesser toxicity, has continued unabated. These are 
either derivatives of such basic groups as ^e euoainei^ 
orthoforms, holocaio, &o., or such phenols as the gnaiaool 
derivatives, eugenol, &c. Directly related to oooadno, 
which is a derivative of the mother substance eogonin^ 
is Tropacocaine Hydrochloride (Merck). This is the 
hydrochloride of tropacocaine or benzovlDseudotroottiM. 
CgH,4NO(C7H»O).H0l, which forms whiie^lM&^ 
at27rC. ^ 

The Eucainet (E. Sebering), derivatives of di^ and tfi- 
tmetone-alkamine, wluqh origmated through the^in^tika* 
tiou of Ehrlich and Merlin on the stmoture of eboiSe, 
•till retain th^ ntaoe. Tne invest^ations of Iffibhom 
3? derivati^ of hea^ 

^ they vua wwife . Inert hnnisthntfo 
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of greater br leiekr^ntfmsity, ' Amob^ tbcee le I 
OrtWoi^ (Hoechofer FarWerkis), p-anii1bo-»i*hy<lroxy- ' 
WikAdie acid methyl ester, € 5 H,(COOCHa)CNH 2 )(t)H), 
‘idiieti has during recent years ^eed i'oplaced largely by 
♦biji cheaper isomer Ortho/drin^NetD, m-amino-p-hydroxy- 
'benaoie acid methyl ester, melting at 146° C. 

Chloral' Orthoform New (Kalle & Co.) is a chloral- 
aiiiibb.h}dToxy benzoic methyl ester, C|Ha(COOCH3)(OH) 

N rCH.CCla, prepared by interaction between molecular 
quantities of chloral and orthoform. More recently the 
^ orthoforms have had to give way to Ritsert’s Anisathesin 
(Hoechster Farbwcrke) which is para-amino-benzoic acid 
ethyl ester, C3H4(NHa)CO.OC2H„ fusing at 89-5° C. 
Besides being a local anajsthetic, this substance is valuable 
in hyperaesthesia of the stomach. A product of greater 
stability is Subcutitif p-phenol-sulphonate of anjcsthesin, 
H0.C3H4.S03H,NHa.C6H,.C00C3H6, a substance fusing 
at 195 ’6° C. Another derivative of this class prepared by 
Einhorn is Nirvanin (Hoechster Farbwerke), the hydro- 
chloride of diethylgly cocoll - p - amino - hydroxv - benzoic- [ 
methyl ester, Avhich fuses at 185 “ C., HCI(C2HJ.>N.CHo. | 
CO.NH.CcH 4(OH).COOCH3. This substance produces 
complete and lasting anaesthesia when brought into contact 
with the nerve terminals through subcutaneous injection or 
open wounds. It is free from irritating action, and is 
especially adapted for Schleich’s infiltrations in place of the 
ten times more toxic cocaine. Amino cinnamic ethyl ester, 
C6H^CH:C(NH,)UO()C2Hr„ has been introduced, with but 
little commercial success. The* amino group, when iu tlie 
para position to the hj’droxyl group, produces a strong local 
anaesthetic action ; this likewisL*' exerts ji toxic action in 
the circulatory system. Close proximity of the two groups 
accounts possibly for the comparative non-toxicity of the 
orthoforms and the absence of the hydroxyl group in 
ansBsthesin. In nirvanin and wubcutin the para amino 
groups, through substitution, have lost much ot their toxic 
characters, which accords with the views of Oscar Loew 
(Natuerliches System dor Gift,wirkung) “ that relative 
toxicity is determined by the degn'c of reactivity with the 
amino or aldehyde groups of the protoplasm.” In these 
latter two compounds, the reactive amino group is rendered 
more resistive through tlie presence of these substituting 
groups. According to Ehrlich, the structure of the mole- 
cule must be such that it reaS^ily anchors with certain 
molecular groups of the protoplasm ; also, this mol(‘Cul(‘ 
must, in addition, contain the atomic complex >vith which 
it will exert its specific action in the protoplasm. For 
example, in cocaine the carrier of the ansesthetio action 
resides altogether iu the benzoyl group, as may be noted in 
the loss of local anmsthetic action through the replacement 
by other acid radicles, while the balance ot the molecular 
structure is such that it anchors itself in the protoplasm. 

0nder the Holocain group is included a number of 
ftmidin and guanidin derivatives ; the former may be con- 
sidered to be derivatives of methylcne-araino-phenol ethers 
of the general formula CHj : N.CeH4.0H. The older 
members of this group are Holocaine (Hoechster Farb- 
werke) p-dietboxyethenyl -diphenyl amidine, CjBaOCgH,. 
NH.C(CH3);lff.C6H4.0CjHft, which fuses at 121° 0.; 
Pyrocaine, a guaiacol benzyl ester CHHO.C0H4.OCH2. 
CoH*; Eugenol acetamide, CH3.C3H5(OCH3)OCH2. 
C0KH2> fuses at 110° C. ; and Guaiacyl, calcium 

orthoguaiaaol lulphonate, [CoHj(OH)(OCH3)S03]2Ca. To 
these may be Methenyl’p'phenetidide, C2H;,0,C6H4. 

: NCeH4.0C2H5, which fuses at 114“ C., and its 
•mUilogbUB p-anisidlue base, fusing at 119“ C., both of 
srbleb are local assesthetics. Of recent introdBction, 
and beton^ng to the class of alkyl-oxypheoylguanidines, 

fore the , ' 

AcoiM (V. Hey den Fabrik). — These are the hydro- 
cblori^d'eii the above-named derivatives, among whicn the 
Aeoih di-jHinisyl-monopbenetyl guanidine, has been 
proposed as ft substitate for cocaine, possessing a minimum 
d«^ee of tqxlo}^ imd a greater de^ee of intensity of 
aonon. Ah oljjecdonalde featnte is & necrosis foUowiag 





ike btj^oderihlc bde of strong solntiotrs. Its tormnla 

(Cfi30.C6H4NH)^:C:NCeH4.0CjH3. ' , ; 

Acefohe Chloroform, otherwise known as Aneeon and 
Chloreton, is a tertiary trichloro-isobutyl alcpbol 
at 80“ to 81° C., of the formula (OH2)3C(OH).CCIa.JHjO’ 
A 2 per cept. solution of Aneson is equivalent in local 
an esthetic activity to one of like strength of cocaine. This 
remedy is likewise employed as a hypnotic and sedative, 
also it will prevent nausea following aumsthesia. Chloretone 
appears in every respect to be a superior substitute for 
cocaine. 

Nervocidin . — The active principle of the East Indian 
plant Gasu-Basu, which has found application as a dental 
local amesthetic in 0*1 per cent, solutions, while ancDs- 
tbesia of the cornea may be accomplished with aO’OI 
solution. 

Among those remedies which produce local anscsthesin 
by cold through rapid vaporisation, no new derivatives 
have been introduced. New in title are Ancstile (Dengue), 
a mixture of ethyl and methyl chlorides, and Narcotilv, a 
mixture of methyl and ethylene chlorides. 

Synthetic Morphine Derivatives. 

No department of chemical research has proved so 
alluring and yef so slowly productive of results as the 
chemical constitution of the vegetable alkaloids, and 
among these, in particular the alkaloid morphine. As soon 
ns the structure of any one of these bases has been accur- 
ately established, it is only a matter of time until the 
pharmacologist and chemist are able, from a knowledge of 
the physiological action of various organic nuclei which 
enter into these compounds, to prepare derivatives of like 
or modified action. In the case of morphine it has been 
the constant effort of chemists to prepare a derivative 
which would be free from its objectionable secondary 
action. It is only very recently that any approach to this 
ideal has been uccomphsbed. 

The hydroxyl groups are intimately associated with the 
toxic action of morphine, which, through its narcotic 
characters, differs from all other opium alkaloids, its 
action being chiefly upon the nerve centres of the brain. 
Upon closing these OH groups by substituting one or both 
of the hydrogens by alkyl or acidyl radicals, the narcotic 
characters disappear, while, on the other hand, a spinal 
excitant (tetanic action) is developed, increasing with the 
number of alkyl radicals introduced. Thus, codeine pro- 
duces, like morphine (but in lesser degree) narcosis, 
followed by an elevated reflex, which, if the dose be 
sufficiently large, develops tetanic convulsions. Other 
morphine esters, as codethyline, Ci7Hi7()N(OH)(OC2H5), 
and tbebaine, Ci7Hir,(OCH8)oNO, the latter of which is the 
most toxic alkaloid of opium, ore characterised by their 
action, on the spinal cord, the tetanic effects being identical 
to those produced by strychnine. This action increases 
with the number and molecular weight of the alkyl groups 
introduced; hence codethyline with its ethyl group is more 
iutepse in action than codeine, which cootaii^ kot oida 
methyl group. Among all possible derivatives, it is imnmr 
terial as to whether an acidyl or alkyl radical, aliphatic Ot 
aromatic, is introduced ; there is practically uo qui^tatiVe 
difference in action so long as the same l^diogen is 
replaced. The morphoxyacetic acid 
CHoCOOH), morphoxY propionic and butytlc kciicMl,^p 
pharmacologically inactive, where, on the hand,, 
methyl and ethyl esters of these acid derivatwes. prod^ 
intense picrotoxin-like convulsions, the i^cat of 
being the crura cerebri. In All instances the narootle 
of., morphine is very much diminished, while the telanip and 
alaio the actipa on the motor nerves is increased. ■ 

Xtis only diming very recent years that any attempt towij^ 
p)^iwiagmoH>kuie derivatives of the codeine 
cttepi^ten. These substances, while less antire 
e^iit a sedmtivp effect oq Ae nnatiip*^ — 

nedoce the dispotitioa to epnj 
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inorpliine in alleviptinff the cough in jpulmoiwry tuheycn^osia, 
chronic bronchitis, and p^ituas^; Thla was foIl(We<l by 

Heroin (BlborfeUIeT C6.).— Tbe Wdr^hlori^b of the 
diiicetic ester of morphine, (Cfl 8 COO) 5 Qi 7 Hi;^ON, HCh' This 
preparation, which melts at 230® C., ^ssesses a decided 
advantage in its ready solubility m water (1 in 2). 
Heroin, like others of this class, is valuable in affections of 
the respiratory passages. Stockmann and I)ott prepared, 
in addition to the diacetyl morphine, the dipropionyl, 
(libutyryl, and divaleryl derivatives, the comparative action 
of whieh resulted to the advantage of the acetyl derivative. 
A later introduction and improvement over the older 
peronin was 

Dtonine i E. Merck). — The hydrochloride of ethyl mor- 
phine (HO. C, 7 H, 7 . NO. OC^Hj.HCl). This compound, which 
fuses at 123'^’ to 12.5°, appears to be a mild substitute for 
morphine, being equally available as an anodyne, hypnotic, 
.aid sedative. 

As a result of the more recent investigations of Knorr 
and others, based on the breaking up of the ring structure 
of morphine, the presence of a phenantbrene and also 
.in oMizino (morpholine) nucleus have been conclusively 
demonstrated. Assuming that either one of these nuclei 
might ho responsible tor the physiological action of mor- 
phine, K. Vahlen endeavoured to prepare a nitrogenated 
derivative of morpholine, in the hope of obtaining a thera- 
peutically active body (Archiv f. exp. Path, u, Pharmak., 
47, 3CH). Such a compound he found in morphigenioe 
hydrochloride — 

I 

Cyi^iC.NIP.HCI 


which he w'as able to obtain only in solution ; this aub- 
fitance possess raarki'd narcotic properties. Vahlen further 
prepared an amidazulo derivative of utorphigeniue, to which 
he gave the name Epiosin (Dr. Ileineman, Eberswalde). 
This new suithetic, which fuses at 195® is a methyl-di- 
pheuylem'amidazole of the structure — 

CoH^iC.N-CUa 

I \ 

C,H4;0.N— CK 

Physiologically, epiosin possesses the anodyne and hyp- 
notic action of morphine without any of its objection- 
able serondary effects. Clinical experiments are still in 
progress. 

Alkaloids, 

During the last five years much has been accomplished, 
not only in the isolation of many new plant principles, but 
also in the preparation of valuable derivatives of the well- 
known alkaloids. Only the more important members of the 
latter clas^ an* enumerated. The synthesis of theophylliu 
is mentioned elsewhere. 

Emnydrni (Elberfeldei Fabrik), — Atropine methyl nitrate 
is obtained either by the action of nitric acid on atropinium 
nitrate (or alkyl halides), or by treating atropine with alkyl 
nitrates, or atropinium alkyl sulphates (atropinium methyl 
sulphate, [('i 7 HajjN 0 s.CIlj] 3 S 04 ) with the nitrates of suoh 
metals as form insoluble sulphates. This salt is without 
action on the central nervous system, and exhibits a less 
powerful effect on the pupil than atropine. 

Lnctpl Tropcitt, CHH, 4 NO.CO.Cn(OH)CHs, accelerates 
the action of the heart. 

Mydrol (Merck), — Iodo-methyl-phenyl-pyra*olone, a 
mydriatic. 

Mydrin (Merck). — A combination of ephedrine and 
homatropine used as a mydriatic. 

Quinine Derivatives, — Efforts in the preparation of new 
derivatives of quinine have been directed towards the 
, Pfoduction of iusolable taatelMs produets, free ftroai the 
disagreeable secondary effects whidi usually aootttBphoiy 
the use of the more Common salts. 

Aristoehin (Blbierfelder Fahrik)i*-*A 4iqhimhe 
«ster, CO :(0.C2DHj5Nj|0)a, whieh forms 4 tasteless ^wddr 
fusing at ls9® C. Of all the various quihine ' praparations 
his contains the largest percentage of alkaloid, nnntely, 96 
percent. ^ ' i , 

(iSittiner, FiankibH:).‘--Qtt!hiltte ethyl Cttrlidnio * 


fusing at 95® C; TM. idorgaiuo solnhle sahs of eadkiain 
possess the bitted ta«te of the aUcalohls. J : 

Quinine Ckloroiiarbdmc Btter (Zimmer, ff^ra&kfart), 
Cl . CO . OCjoHsjNgOi.— Ta#telcW crystals , fosldg at 187®. 6. 

Salochtnin (Efberfeld Co.; also Zimpaer Co.).— The 
quinine ester of salicylic acid. Insoluble crystals, wj^ch 
fuse at ] 30® C. 

Rheumatin (Zimmer, Frankfurt).— Salicylate of salc- 
chinin. This fuses at 179® C. 

Bromckinai (Zimmer, Frankfurt). — Quinine dibtbme- 
salioylate. Fuses at 198° C. 

Chinaphtol (Merck). — Quiuaphthol. ff-naphtbol moito- 
Bulphonate of quiniue. Fuses at 185® — 186° C. 

Quinine Lygosinute (Zimmer, Frankfurt). — Quinine di-o- 
cumaric ketone, (C 2 (|H 23 N 202 ) 0 .C( 5 H 4 .CH;CH.C 0 .CH: 
Cll.C6H4.0(C2nH23N202). This salt is employed exclu- 
sively as an antis»*ptic. It fuses at 114° C. 

Among the derivatives of minor importance are Acetyl 
quinine (m. pt. 108 C.), Ethyl quinine (m.pt. 116° — 117® C.), 
Quinine acetyl salicylate, Quinine sulpboguaiacolate, Quinine 
Bulphocreosotate, (Juinine urethane, and Quinine carbamido 
di hydrochloride, (C 2 ()H 24 ^ 2 C 2 )HOl + CO(NH 2 ) 3 HCl + 6 H 2 O; 
the latter three, because of ready solubility, are adapted for 
hypodermic use. 

Hypnotics, 

These may be divided into two classes, one in which the 
hypnotic aclion is largely dependent on the presence of 
alkyl radicles, while either an aldehyde or ketone group 
carries this effect in the other. 

Under the former class very few synthetics of any 
importance have been introduced. That a firmly-linked 
ethoxyl group carries a definite narcotic effect is shown 
in the well-known ethoxy caffeine, tertiary-arayl alcohol, 
sulphonal, trional, and the analgesic phenacetm. Further 
experiments in this direction were mode recently by 
Frofessors Emil Fischer and Merling in testing the hypnbti'c 
action of a series of comp<mnd 8 containing one or more 
ethyl groups linked to ope and the same carbon, aiifs the 
case of tertiary amyl alcohol and trional. A series of sliOh 
compounds have been discovered among the derivatives of 
urea, as, for example, diethyl acetyl urea, (CjHj)*^ .CO. 
KHtjoCIIj, diethyl malonyl urea and the dipropyl 
malonyl urea. The second of these was selectM tor 
therapeutic use, and introduced under the title of 

Veronal (B. Merck).— Diethyl malonyl urea, a cryrtafl- 
line powder which melis at 191'° C. 

The urethanes (carbamic acid esters) possess mild 
hypnotic action, increasing in activity with &e molecnUr 
weight of the alcohol radical. Heretofore hypnotic action 
has been accomplished to a certain extent through the 
introduction of a substituted aldehyde, as in UraUne 
(( floral Urethane) and Somnal (Uraline Alcoholate) j how- 
ever, such combinations are open to criticism, because of 
the objectionable action of the chloral. Recently an ideal 
and harm 1 es.s hypnotic has been introduced, in which the 
methyl propyl caibinal group replaces the simple ethgrl of 
urethane, the product being known commercially as 

Hedonal (Elberf elder Fabrik). — Methyl propyl urethane^ 
NH 3 CO.OCH(CHj)C 3 H 7 , an aromatic crystalline powder, 
which fuses at 76° C., and boils at 215® C. 

Among tbe latest additions to a series of valuable vjfferic 
acid derivatives examined therapeutically by Drs. JLiebrecht 
and Kionka are 

Valyl (Hoeebster Farbwerke).— A valeric acid diethyl 
amide, C 4 Hg. CO. N(C 2 H 5 )s, which boiU at 210° C. , This 
antispasmodic is useful in hysteria, neuroMs, nenra 8 thenia,,d^ 

Validol (Zimmer & Co.).— The ,m 6 iitholester of valanc 
acid (C,oHigO.CO.C 4 Hg), which oontains 30 per cent, of 
menthol. . , ^ . 

Seeorkd Class.— The objeetiowJble secondary actiqft of 
chloral upon the heart and iwspicatiqn, and tbe duagreekblb 
duinikqi fmaduced; sn ihe atamach) which lad to tSe.i i4rt >ir 
dMstien ol vwrions more oombiaationeiiaom.fi^ 
qhlotml Is oot hey . jJjtog piwiy 

hydroxylamino), &c. 
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of obioral with the hypnotic ainylene hydrate (tertiary j 
amyl alcohol) ha« been introduced under the title of i 

Dormol (Cbem. Fabrik Rhenania ”)• — Araylcne 
Chloral or Chloral dimethyl ethyl carbinol — 

CCI3 . CHCOH )OC((: 

Although much slower in action, recent reports state that I 
Dormiol is not much less toxic than chloral. | 

Isoprol, — A trichloroisopropyl alcohol, which fuses at 1 
49*= C. 

In addition to the oximes of chloral (Acetaldoxime, 
Acetoxime, Camphoroxime, Benzaldoxime), A. C. Jensen i 
(Frankfurt a/M.) introduced the 1 

Chlorai Acetophenone Oxime, tV.lL. : N.OCH. | 
(OH)CCl3, fuses at 8r C. 

To the limited number of ketones (the hypnotic proper- 
ties of which are due to the carbouyl group), Propione 
(diethyl ketone) and Hypnone (acetophenone) have been 

added. 

Hypno-acetin , ihe acetyl-p-amino phenol ether of aceto- 
phenone, CflHgCO.CHjO.CaH^.NHCOCH^, is obtained by 
condensing ju-aceto-aminophenol with pheuol and glacial 
acetic acid by aid of zinc chloride. This forms scales which 
fuse at 160° 0. 

Antipyretics. 

Aniline Derivatives.— in administration and free- 
dom from secondary action, which accompany the use of the 
derivatives of the Pyrazolone and Phenetidine class have 
been the causes of the diversion from this once popular group 
of antipyretics. The few additions noted are special 
products. 

Aniline CampAoratc.— Used as an antispasmodie. 

Sodium Ace.l-Sulphanilate (Hoffman, La llochc). — A 
rapid-acting antipyretic. 

Anilipyrin. — Phenyldimethylpyrazoloue acetanilide, 
made by fusing together antipyrine and acetanilide. 
Aeeto-Toluide (UrMo) (Merck) fuses at 107° C. { 

Para-phenetidinc Derivatives.— On glancing over the | 
additions to this group, it is evident that the list of organic ; 
acids which have been proposed in place of the acetyl j 
groups of phenacetin has not yet been exhausted. Very , 
evidently' the attempt has been made to employ substituting j 
groups which possess speoial medicinal properties as in the 1 
case of phenetidine agariciuatc, valerydin, <&c., adding other- 
wise to their value as antipyretics. 

Agaric Acid Phenetidides (Riedel, Berlin). — These pro- 
ducts represent a combination of the antihydrotic properties 
of agaric acid with the antipyretic action of the phenetidine 
nucleus, and are prepared by heating the components together 
at a temperature of from 140° to 160°C. Two products 

^e8ult,amonophenetidide,C,4ll27(OH)(COOH)C().NHC6H4. 
PC*H^ which when anhydrous, fuses at 100° C., and a 
dipnenetidide which fuses at 151° C. 

Benzacetin. — Acet-amino-ethy 1 salicylic acid,C,iH3(OC.>H5) 
(NH.C0CH3)()0()H. An acetylated amido-salicylic acid 
which fuses at 190° C. 

Chinapkenin(^Quinaphcnin')(Ziwmer.YTankiuTt '). — Quinine 
carbonate phenetidide,(C2oH23^20)0 . (^0 . NH . CgH4 .OC2H3, 
obtained by the action of p-ethoxy-phenyl-carbamic chloride 
or jp-ethoxyphepyl-isocyanate on quinine, 'fhe antipyretic 
properties of this compound combine those of the slowly 
acting quinine and more rapid phenacetin. Chinapbenin 
fuses at 186°— 186° C. 

Eupyrin (Zimmer, Frankfurt). — Para-phenetidine 
vanillin ethyl carbonate, C6H4(OC3R5) .N :CHCftH3(0CH3)0. 
COOCjHj. A non-toxic stimulating antipyretic for children. 
The fosing point is 87° — 88° C. 

Valerydin {Sedatin') (Erdmann, Leipzig).— Iso-valeryl 
para-phenetidine, C6H4(0C2HB)NH.Cr,H90. A combined 
nervine and antipy retic. 

Apolynin and Citrophen. — Anselmino (Ber. d. Leutsch. 
Pbar. Geaellsch., 1903, 5), as a result of his investigations, 
claims that the usual accepted formulsB for these compounds 
are erroneous. Apolysin, formerly considered as a mono- 
]|dienetidme citrate, C3H4.0B[.<,(X)0H)2.C0.NH.C®H4. 

is, according to this author, a mono-pheuetididc of 
aoouitic acid (C4H70«)NH.C,H4.0.C3H5, while citrophen 
instead of being a oitroiriphenetidide, is in reality a mono- 
phenetidino citrate, fnishig at 186’ C. 


Antfpyrin Derivatives. — The camphorates (acid and 
neutral) of antipyrin and pyramidone (dimethyl amino 
antipyrin), servo as antihydrotic antipyretics, which are of 
special value in tuberculosis. 

w4eopyrm.— Acetopyrin (Heyden, Dresden). — An acetyl 
salicylate of antipyrio, which fuses at 64° C. 

Pyrosol (Hofmann, Meerane i/S.). — A soluble salicylo- 
acetate of antipyrin, which fuses at 150° C. (CgH^Oj. 
CnH.oNoO). 

Thwpyrin and Selenopifrm . — Theee are prepared by 
interaction between potassium hy drosulpbide, also potassium 
selenide and the so-called antipyrin chloride (ohloromethy- 
late of 1 phenyl, 3 methyl, 5 chloropyrazole). The 
thiopyrin (CioHuN^S) fuses at 166° C. 

Krtjogentn. — Metabenzamido-semicarbazide — 

C6H4(C( ) . NKj) r NH . N H . CO . NHj) . 

Acetyl Ethyl Phenyl liydrazin. — An ethyl derivative of 
pyrodine (hy dracetin). 

Neurodin (Merck). — Acetyl p-hydroxy-phenyl urethane, 
C8n4(OC()CH3)NH.COOC2H3, fuses at 87° C. 

Antiseptics. 

The majority of the synthetics introduced during the 
past five years belong under this class. However, compara- 
tively few of tbe.se have found a permanent place in 
materia medica. 

1 . Derivatives of the A mines: — /odq/brraiw (Marquardt). — 
Hexamethylene tetrainine-iodoform, (^Hl3(CH2)nN4. 'I'his 
compound, which fuses at 178° C., breaks up in presence 
of the W’ouud secretions, with liberation of iodoform. 

lodoformal (Marquart). — lodofcrmni ethyl iodide forms 
yellow needles, which fuse at 128° 0. (German Patent 
87,812.) 

lodoformogen (Knoll and Oo.).— lodoforrain albumin. 
A readily sterilized preparation containing 10 per cent, 
iodoform. (German l^ateut, 95,580.) 

Kresamin (Scheriiig) ; (Jresainiu ; Tricresolamin. An 
ethylene diamine cresol. 

2 . Formaldehyde Combinations. — These represent com- 
binations of formic aldehyde with various antiseptics, from 
which the former is slowly eliminated when in contact with 
a wound. 

Kreoform (Henning, Berlin). — A condensation product 
of creosote and formaldehyde. 

Fotman (Liugner, Dresden). — Chlororaethyl menthyl- 
elher, CjoHj^lLGHjCl, a chlorinated methyl ether of menthol 
prepared by the action of formaldehyde on menthol in 
presence of gaseous hydrochloric acid. This compound 
boils at 100° (16 mm.), and decomposes by the moisture 
of the air into foimaidebydc, menthol, and hydrochloric 
acid. 

Thymyloform (Henning, Berlin) Thynwfomi. — A con- 
densation product of thymol and formaldehyde — 

[CeH3(Cll3)(C3H7)()]2CH,. 

lodothymofonu is an iodised thymoloform, which fuses 
above 150° 0. 

Naphthojormin (Henning, Berlin).— A condensation pro- 
duct of a- or /S-napthol and formaldehyde. 

Polyformin, soluble (Henning, Berlin). — A di-resorcinol- 
hexamethyleue tetraraiue [CeH4(Ufl)2]2-CCHj)3N4. 

Polyformin, insoluble (Henning, Berlin). — On dissolving 
polybydric benzenes or phenols with a condensed benzene 
nucleus in an aqueous solution of forniuldehyde and adding 
excess of ammonia, insoluble compounds of high formalde- 
hyde content are obtained, of which this polyformin k a 
representative. 

Galloformin (Henning, Berlin).— A hexamethylenetetra- 
mine gallic acid, C3H2(OH)3C'OOH.(CH3)4N4. Similar to 
this are liesorcinol Formin and Pyrogallol Formin. 

3 . Aromatic Derivatives: (a) Phenols: Antinasiti 
(Rbenania Fabrik).— Nosopben sodium or tetra-iodo-phwio] 
phthalein sodium, CflH4.COO.C.(CeU3ljUNB)3. 

Egols. — The meicury salts of o-nftro phenol (cresol m 
thymol) p-sulphonic acid. These are dUtingiiiahed by 
prefixes phen-egol, Oes-egol and Thym-egol. 

Eosolaies (Lehmann , Berlin) .—The salts of the snlphonii 
acid derivatives of alipathic creoadte esters (tridulphoaeety 
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.rposotev (German Patent 94 , 078 .) Oaloinm eoaolate, 
C H?s!o«) Ca,i Silver eoaolate, CeHrOCH.XOCOCH^) 
e ; Q^nine eoaolate, (C^H«NA)3C,b;S>0,2. 

‘ lldozols (Voawinkel, Berlin).— Various salts of di-iodo- 

and Co.) — Monoacetyl resorcinol, 

( ' H/0H)0C0CH8, which hoils at 283'^ C. 

^'Eunol (Henning, Berlin).— A condensation product of 
th<‘ naphthols and eucalyptol. 

Ready Baponidable esters of pyrogallol and chrysarobin 

Euqallol (Knoll and Co.).— Monoacetyl pyrogallol. 

Leniqallol (Knoll and Co.) .—Triacetyl pyrogallol, 
0 ,H^(OCOCH 3 ) 8 , 

Saliqallol (Knoll a,«d Co.).— Pyrogallol disalicyhc 
ester. 

Eurobin (Knoll and Co.).— Triaeetyl chrysarobin. 

Lcnirobin (Knoll and Co.).— Tetracetyl chrysarobin. 
lodiheugenoL—A compound analogous to aristol (di- 
tliymol di -iodide) melting at 78 '" C. 

Ei-Fluor Diphenyl (Valentiner and Schwartz), FC„H4 
obtained by the action of hydrogen fluoride on 
benzidine. It iuses at 87° C. 

{h) Aromatic Aids: Peruscahin (A.-G. f. Anilinf.). — 
Ben/.oic benzyl ester. This along with cinnamein, styracin, 
and cinnamic acid, is the most active coustUuont of Peru 
balsam, reniscabin boils at 173 ° C. (9 mm.) 

Lyqosins (Zimmer and Co.). — These are the sodium and 


Thiogenol (Hoffmann La .Rochfi)-^A, 38 J per cent., 
solution of the sodium salt of a sulphonated sulphur oil. 

Sphagnol, Corbaoel.^A product of the dry distillation 
of turf. This contains anthracene, benzene, phenol, and 
cresols. 

Gabamioi — A sulphurated oil obtained from the natural 
shale of Herat. 

Isarol (Ges. Basel). — A product identical with ichthyol, 
containing 8 * 5 to 9 - 5 per cent, of sulphur. 

Ichthydrin. — Apparently a side product in tlie preparation 
of ichthyol. 

Illyrin. — A product similar to ichthyol. 

(d) Miscellaneous .* Fluoroform Solution 

(Valentine, Tieipzier). — A saturated solution (28 per cent.) 
of fluoroform (CHF^) in water. 

Solvosal Salts (Helfenberg, Dresden). — The potassium 
and lithium salts of salol-o-phosphinic acid, e.g., CgHjO . 
C0.C6H40.P0.(0H)0K. This splits up into salicylic 
acid, salol, and a phosphate. 

Toluidine Blue. — The soluble salt of a dimethyl tolu- 
thionine and zinc chloride, CisHigNsSCl . ZnCh. A substitute 
for Methylene Blue in ophthalmology. 

Acetyl Leuko- Methylene Blue (Hoechster Farbwerke). 

A product of the reduction of methylene blue. 

4 . Organic Compounds of Bismuth. — Recent years have 
added quite a formidable list of new bismuth combinations. 
Only the more important of these are given, among which 


1 ). — luese are luo ^oiiium anu - , vi jj*.* . 

,„„muu salts of di-ortLo-hydroxycinnamic ketone obtained ' ^ ' A for 

loogb the interaction Ltw«.u ..lioylie aldehyde and 1 


salicylic aldehyde 

acetone in presence of sodium hydroxid. This ketone, of ; 

1 he formula CO ; (Cll : CH . Cgll 4 . ( yNa)^, fuses at 1 14° C. ! 

Dibromo-salicylic acid. i 

Epicarin (Elberfelder Fubriken).- -j3-hydroxy-naphthyl | 
(9-hytlro\y-7n-toluic acid,CfiH 3 (OH) . CH>j(C|oHjflOH)CO()H. i 
This belongs to a new group of creosotic acid derivatives in | 
which a hydrogen of the methyl group of creosotic acid is I 
replaced by a phenol rest, epicarin being the j8-naphthol 
denvative. This fuses at 199° C., and is specially employed j 
111 hcabies and various skin diseases. 

Thymotal . — Thymol carbonate, thymol urethane (v. j 
Hcyden). 'rhymotal, which fuses at 49° (J., splits up in the i 
intestiiie.s, liberdting thymol, which serves to destroy j 
intestinal parasites. 

Acetozone, Betizosone (Parke, Davis and Co.). — 
(),Hj,CO.O.().COCH 3 , benzoyl acetyl peroxide, which 
fuses at 40" to 41° C. In aqueous solution, owing to its 
ready hydrolysation, acetozone acts as a powerful oxidising 
agent. 

Benzoyl PeroHd (Dr. Hellin, St. Petersburg). — This 
substance, which fuses at 103' 5° C., is employed likewise as 
an oxidihing agent. 

Jietocresol ( Kallo and Co.). — Cinnamic acid meta cresol, 
CfiHit.’H l'lI C 0 ()C 6 H 4 CH 8 , fusing at 65° C. (German 
Patent No 99,567.) 

//c/o/ (Kalle and Co.). — Sodium cinnaraate; both this 
and hetocresol are employed intravenously in treatment 
of tuberculosis. 

(r) Quinoline Derivatives: Vioform, Nioform (Basel 
Fabnk), — lodoclilorohydroxyquinoline. 

Qmnosol (Fritzsche, Hamburg). — Hydroxyquinoline alum, 
hydroxyquinoline potassium sulphate 2 (C 9 H 6 NOH)H 2 S 04 + 

KjSO^. 

Sulphurated Tarry Products, — The popularity of 
ichthyol, as well as the lapse of its patents, has led to the 
introduction of several products of similar composition, 
'rhe Ichthyol Company has introduced some valuable 
combinations of ichthyol. 

Ichthurgan (Ichthyol Co.). — Silver ichthyol sulphonate, 
30 per cent, silver. 

Ichthermol (Ichthyol Co.).— Mercury ichthyol sulphonate, 

< 24 per cent, mercury. 

Jchihoform (Ichthyol Co.). — Ichthyol formaldehyde. 

/ chthalbin (Knoll and Co.). — An ichthyol albumin analo- 
gous to tanualbin (tannin albuminate). An agreeable 
ichthyol substitute for internal use. (English Patent 
No. 11,344). 

Petrosulfol (Hell and Co.). — Obtained by sulpbonatin^ a 
highly sulphumted Tyrolese bituminous oil and neutralising 
with ammonia. 


Bismuth Sulphophenate. 

' Bismuth Albuminate (Merck), 9 per cent, bismuth. 
Dihismuih Mono-Iodo-Methylene-du Cresotinate. 
jHiionuMose (Kalle and Co.). — A bismuth albumin com- 
pound, containing 22 per cent, of bismuth. (This Journal, 
1902 , 1244 .) 

Bismuth-oxy-iodo-Agaricinate, 

Crvrin (Kalle and Co.). — Quinoline bismuth sulfocyanide 
(C9H7N HSCN)jBi(SCN)3. 
ifefq/bm.— Bismuth cinnamate, Bi(C9H-Oa)3. Bi^Oa. 

Airot (Hoffmann, La Roche). — Bismuth oxy-iodo gallate, 
obtained by action of hydriodic acid 00 bismuth subgallate. 

It contains 20 per cent, of iodine, IBi03.C6H5(0H)C00. 
CcH2(C00H)03Bi0H. Airol is the most important addL 
tion to this group. (German Patents 80,899 and 82 , 598 .) 

Jbit (Gesellsch. Basel). — Bismuth oxy-iodo tannate, a 
preparation closely related to airol, C8H3(0H)3(C00H)0. 
C0.C6H2(0H)02BiI. 

lodog^licin (Sandoz and Co., Basel). — Bismuth oxy-iodid- 
methyl gallol obtained through action of bismuth oxyiodid 
on gallaciu (gallic acid methyl ester) — , 

CeH3(C00CH3)(0H)2.0Bi(0H)I. 

This contains 23 • 6 per cent, of iodine, and 38 • 4 per cent, 
of bismuth. 

Hamostatin or Zeroform (V. Heydeu). — Bismuth tri- 
bromo-phenate (C^H2BraO)j.BiOH + 61203. This prepara- 
tion, which contains about 60 per cent, of Bi|03, serves 
not only as an antiseptic, but also as a heemostatic. 

Bismutan (Mindes, Zflrich). — A bismuth resorcinol 
tannate. 

The Silver Antiseptics. — Although one of the standard 
remedies for the treatment of inflammation of the mucous 
membranes, silver nitrate possesses an irritating and often 
caustic action, which has greatly restricted its field of 
application. Aside from this, it has only a limited pene- 
trating power, due to the fact that it is precipitated by 
albumin and sodium chloride, two of the ordinary con- 
stituents of the secretions and tissues. This is a serious 
disadvantage, since many of the conditions in which it is 
employed are due to micro-organisms, which are found not 
only in the superficial, but also in the deeper portions of 
the mucous membranes, and hence cannot be reached by 
solutions pf this chemical, owing to the formation of an 
insoluble silver albuminate in the upper layers. The 
recognition of these drawbacks is responsible for thp host 
of substitutes for silver nitrate which have l^en introdocod 
in recent years. Most, of these represent Qombinatiqoi of 
varioos percentages of metallic silver with, different proteidiU ; 
They are all said to be less irritating than the nitrate, and 
unaffected by either albumin or sodiom chloride. . 
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,1. BrptaiitclCmr^inatiektf Aibargin (ttciedhitelp F^1rl>- 
werke).*— A gelatbse silvtio^ oontaidingid per cent, of the 
inetitl, liHii^h is 'prepu^ by atixihg a nenthil solntioti of 
ghiooae with silver salts, and precipitating with aloOfaol. 
Neither hydrogen sulphide, nor boiling with alkalis, 
pMooes any readtion, while ohloHdes’ produce only 
opalescence. 

. Arpentol (E. Fritasche, Haiiibiirg).-~An oxyquincdiiie 
BUlphonate of silver (O^HalJf.OH.SOaAg), contmning 32 
per tent, of the metal. 

Arpyrd (Drs. Barmis and Hille). — A non-irritating silver 
vitellm, which contains 30 per cent, of silver. 

Argonin (Hoechster Farbweike).— A casein-silver com- 
pound, which contains 10 per cent, of metallic silver. This 
yields veiy stable aqueous solutions. 

Lorain (Merck).— Protalbinsilver containing in the air 
dry condition 11 per cent, of the metal. 

Nargd (Parke, Davis, and Co.).— A nucleide of silver 
containing 10 per cent, of the metal. 

PrOtargcl (^Elberfelder Fabriben). — A silver proteid 
preparation, containing about 8 per cent, of silver in a fixed 
combination. Not precipitated by albumin, chlorides, or 
alkalis ; it possessei great penetrating properties. 

Ichthargan (Ichthyol Ge.ssells.). — A silver ichthyol 
solpbonate. Contains 15 per cent, of sulphur and .30 per 
cent, of silver. 

Argentamine (Sehering, Berlin).— A solution of one 
part of silver phosphate and one part of ethylene diamine 
in 10 parts of water: 10 parts correspond to one part of 
silver nitrate. 

Silberol -^-Silver sulphophenate (1.4) obtained by action 
of a solution of phenol sulphouic acid on silver carbonate, 
Itrol and Actol (v, Heyden).— Citrate and lactate of 
silver. 

II, Inorganic Combinations : Tachiol. — Silver fluoride. 
It is claimed that this destroys pathogenic organisms in 
solutions of 1 to 200,000. 

Collargol (v. Heyden). — Collodal silver which contains 
90 per cent of the pure metal. I'he preparation is com- 
pletely soluble in water, is employed locally subcutaneously 
and in ointment form. According to Henriot (Chem. 
Zeit, 1908, 686) collargol is not an allotropio form of silver, 
hut the alkaii salt of collargolio acid prepared from PaaTs 
lysalhate of silver. Collodal silver prepared by different 
methods deports itself differently. ! 

7, Mercurial Aniineptica. — The value of mercurials in the 
treatment of syphilis aud also as autisepiics has brought 
forward a variety of combinations, some of which, because 
of their ready solubility, freedom from irritation, and slow 
elimination from the system, are especially adapted for 
subcutaneous and instramuscular injection. While others 
represent antiseptics equal in value to sublimate yet free 
from its objectionable action on steel instruments. 

Byrgol or Colloidal Mercury (v. Heyden). — The solu- 
tion of the commercial product deposits on standing a 
slight insoluble residue ; this is objectionable because of 
variations in strength. This solution is free from irritating 
aetjou; the metal is precipitated by acids, bases and salts 
of the heavy metals. Hyrgol is valuable for preparing 
various pharmaceutical preparations of mercury. 

J|farcuro/(Parke, Davis, aud Co.). — A nucleide of mercury, 
which contains 10 per cent, of the metal. It is not affected 
by. glbumin or alkalis, and is free from irritant action. 

Mereoriol. — An aluminium-magnesium amalgam of 
Swedish origin. 

An almost innumerable list of salts of mercury repre- 
senting combinations with all the various aliphatic aud i 
aromatic acids, phenols, &c., have been already introduced ; 
among the more important are— I 

Merourifi, Formamide. — The hydrogen of the amino 
group in forpwnide, being replaced by mercury (H.CO. 
NH),Hir. 

Mercury Phenolates. — The mono-phenol derivative, 
(CgHBO)|Hg 4- K/), which is miite unstable in the 
organism, is a vuiuable mercurlm, while the diphenyl 
meicuty is very poisonons, because of U§ stable character 
and oomniative action. Similar to these are the dimethyl 
and diethyl mercury (CH 3 )jHg or (C^6)jHg, which, 
According to Hepp (Fraenkel, Atencimittel, p. 464), are 
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H)50.Hff(CN0;j, vauillnte, benzoate; WbrombSeiM)!. 
Metste, phemlacetate, &c., hare receirefl bnt little attm'tibn. 
When em^ployeil hypddermicallj' tW ealts -aconiattlafe 
locally and frequently produce mercurial poisoning. Far 
more sucoMsftfl are the soluble non- irritating— 
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Mercuric Aapataglnate, CjHgC 
(Ludwig). 

(Alahihitte) 

.^^rfrar^yrdfu-Mercuric para phenol sulphonate. 
.ttermopAftw.v/.— Mercuric sodium phenol disulphonate. 
Asterol (Hoffmann, LaKoche).-A double salt of p-phcnol 
Bul[>honate of mercury and ammonium tartrate 
SQ«]2Hg, 4C4H/VNH,)2 8H,0. ^ 

Mercuro-pota‘-sium salt of nitro-phenol p- 
Bulphonate. 1 he nitrated derivatives of phenol p-sulphonife 
acid unite readily with mercury ; such compounds are termed 
cresegol, thymegol, &c. [CaUgCNO,) 

— The mercury salt of nosophen (tetraiodo- 
pheiiolphthalcm. For subcutaneous use the albumin 
derivatives of merbury, like those of silver, have evidently 
attained greater success. Upon adding an aqueous solution 
of mercuric chloride to one of a ensein alkali salt, followed 
by idcohol. a casiiin-morcury is precipitated. A preparation 
01 this nature, containing 7 per cent, of mercury, soluble 
in ^tcr upon the addition of a trace of arnmoniH, which is 
unaffected either by hydrogen sulphide or by the alkaU 
sulphides, is prepared by the HoechstCr Fabrik. 

Sublamin (Schering).k— Mercuric sulphate ethylene di- 
amine. Hg804(C3H„N2)3 + 2 H 2 O. This double salt, which 
contains 48 per cent, of mercury, possesses the advantages 
of sublimate with ready soluhility, freedom from irritation, 
penetration and failure to coagulate albumin. 

8. Guaiacol and Creosote Derwatives.—The favourable 
action of creosote and guaiacol as internal antiseptics in 
the treatment of phthisis has led to a mere extended search 
for new combinations free from taste, caustic and toxic 
action, which frequently accompany the administration of 
large doses of these chemicals. As is well known, the 
toxicity of the dihydroxyben zones depends on the presence 
of tree hydroxyl groups, reaching a muximum of convulsive 
action m pyrocatechol ; if both of the hydroxyl groups are 
methylated as in veratol, the compound becomes three times 
less toxic than guaiacol ; however, at the same time a material 
l^oss in intensity of action is experienced, which accounts 
for the preference given to guaiacol over veratrol. This 
same observation explains the relative non-toxic character 
of anisol and phenetol when compared to phenol, also the 
loss of narcotic action to morphine. 

The number of esters of guaiacol, as the benzoate, 
emnamate, carbonate, saUcylate, &c., has not been increased 
matenaUy, because the list of available organic acids has 
been practically exhausted. In other directions, however; 
advantages have been gained in the preiiaratien ot 
condensation products and more complex derivatives. 

Guaiaform or Geoform (Henning, Berlin>.— Methylene 
di-guaiacol, a condensation product of formaldehyde and 

guaiacol, CH2[C6H3(OH)OCH3]2 b ^ . 

(ruaiWiR.— The benzoic ester of metfayleise' di-guaiacol. 
PuhnofoTm (Zimmer, Frankfort),— Methylene gnalaCoL 
Pnmmin (Dr. Speir, Berlin).— Methylene creosote. 

(Merck). — (CH 30 .CaH 40 ) 3 C 2 H 4 , 

fuses at 138 L. ** 

AKjro/orm (GMtrow Fabrik),— An aoetylated methrUn'e 
diguaiacol, which is employed chiefly externally as a local 
anmstbctic and antiseptic, . , , . 

(Hoeehteer Fabrik)— The hydwahloride »f 

o"®.C^cKhoi.^ “ “•"■W;,:; 
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OreBol (Dr. Basel).— GlyoariA mpno-gnaiaeol 

""^^Guaethd (Katlo and Co.)*— Aethacol; Agacol j Thanatol. 
The mono-ethyl ether oP guaUcol, which fuses at 26'’ C. 
nd boils at 209°— 210° C. Various other esters, such as 
‘the benzoate, butyrate, salicylate, &e.,haYe been prepared. 
I>il>romp-gualacol of quinine— 

C8H,Br2COCHs)0H .CS0HS4NP2. 

Guacanvphol (Henning, Berlin).— Gnaiacol camphoric acid 

ester, OHHi4CCOO.C/flH4(^ .CH3)2. 

^ GiiamceUn (Majert, Berlm).— Guacetiu, Phenoxyacetate 
of sodium, CjH4(Ofl),OCH2.COONa. houses at 130°— 
131' 

' Gaatannin (A. Nissel, Benthen o. S.).— Guaiacol 
tdunocinnamate. More popular among the inorganic 
combinations of guaiaool and creosote are— 

Ttnocol (Hoffmann, La Roche).— Guaiacol potassium 

orthosulphonate, C,iH3(OH) . (COHO .SO3K. 

Gwamfy/.— Guaiacol calcium ortho sulphonate— 
[C„H3(0II).(OCHa)SO3]jCa. 

This salt possesses local anesthetic properties. 

Carodf/hacol (Merck).— (iuaiacol cacodylate— 

A8(CH3)2tl2C5H40CH3. 

Phosof is Creosote phosphate, Tapho&ot is the tanno- 
phosphate and 7'annosal is the taunic acid ester of this. 

* 9. Misrcllanemis Inorganic Saits : Alkasal or Aiknsol . — 
An alumlauim potassium salicylate. 

( Atheiistaedt). — An aluminium potassium acetate, 
AlcniI).(CUl/JO)f,K. Ger. Pat. 78,903. 

Ahttmwnni Caseinate, — An intestinal astringent obtained 
by the addition of basic aluminium acetate to a sterilised 
milk free from albumin. 

A lunihiiiini Boro formate . — AloO.^ . H.iBOj.H . COOH + 

). Prepared by precipitating a solutiou of potash alum 
with a solution of borax. After washing the aluminium 
borate, it is dissolved in a solution of formic acid and the 
product crystalliMMl. 

Boiogen ( Bender and llobein, Munich) — Boric acid ethyl 
ester. BCG.C.AIJa which is employetl as autispetic in 
diseases of the air passages. In contact with moisture 
tins C'^tcr splits up into its components. 

fiorol is a preservative made by fusing boric acid aud 
sodium hisulphate. 

CV/evno/.— Calcium iodate, CaCIO.,)^ + 6HjO. 
(JuprtascpfoL—L'iipTiQ meta phenolsulphonic acid— 

[CoH^COlOSOaljCu + .ilLO. 


f'uprahn - -A copper albumin compound. | 

('uprol — A copper nucleinate. (See nucleinic acid 

compnurids.) 

AnUtiennin (Klberfelder Fabrikcn).— The copper salt of 
a feeble organic acid. When treated with hot water an 
insoluble basic salt separate.^. 

Didpnvurn ( 'hloride (Zimmer, Frankfort) (Di3CIg.l2njO). 

Ill solutions of from 1 ,'.500 to 1/2000 grms. a very active dis- 
infectant and preservative. Didymium salicylate, otherwise 
known as Dymaly is employed externally as an antiseptic 
< lusting powder. 

Fluorides. — Aluminium fluoride, AljF^, + ISHjO. I 

Chrpsolein (Sodium Fluoride) has been employed as a i 
preservative for foods ; for example, 0*5 per cent, is added 
to butter, and, before consumption, is removed by washing ; 

0 3 per cent, is sufficient to preserve milk almost indefinitely. 

It is claimed that this salt is non-toxic internally. Ammonium 
and sodium silico fluorides, e,g. (2NaF.SiF4) are employed 
largely as antiseptic inhalants. 

Peroxides. — The peroxides of the alkaline earths have 
received .some attention during recent years because of their 
autirermentive as well as their antiseptic properties. Among 
these are Calcium peroxide (Gon'O, CaOs + 4HsO j Mag- j 
ocsiuru Peroxide (^Biogen), and Zinc Peroxide 

(Bermogen}. 

Vanadic Acid.-^The various salts of meta vanadio acid 
possess a local stimulating action on the stomach, hence 
‘ire ot value as appetizers in debilitating diseases. They do 
not possess any cumulative actibn as in certain arsenicals. 
Barger doses of these salts paralyse the heart and respirt- 
tory centre, 


InieMtinal AMiaepiUcty \ ^ 

Inycstigation during recent years, have oonolusively 
demonstrated that thoroagh inter tiital ihrouj||ib 

agency of this class of derivativet is not* attaisable, 
theoretical possibilities liave not been bdme out in practice. 
According to Schottelius (Mdnoh. Med. WochenSohr.,^ 1896, 
35) there is no remedy which is capable of hemming 
bacterial action in all accessible portions of the intestinal 
tract without simultaneously exerting a destructive action 
upoQ the cell. Substances which possess in general supendor 
ant'septic properties and have shown themselves tp be txse< 
ful in disinfection of the stomach, utterly fait tP lieih 
fermentation in the intestinal canal. As hPa be«i 
repeatedly pointed out, this is due to the alkalinity^ nf. 
the intestinal secretions which renders the antisepde 
useless. Again other members of this group are 10 
readily soluble in alkaline media that they are remoyed'' 
by absorption in the upper intestinal canal, as, for example, 
preparations of cre.sol, phenol thymol, &e. The third olaiis of 
antiseptics which are best adapted for intestinal disinfection 
are the CondenHation products, which, because of their 
insolubility, reach the lower intestines, yet many of these 
fail in their object owing to the slowness of their decom- 
position. Of this class, the condensation products of 
tannin and gallic acid are still in favour. 

Reaaldol (Klberfelder Fabriken), C.;|oHi405 (COCH3),.— 
The acetyl derivative of the condensation product of chloro* 
methyl salicylic aldehyde and resorcinol. 

Tannoptn or Tannon (Elberfelder Fabriken), — (CH5)g^il4, 
(Cj^Hi/lj);, Hexamethylene tetramine tannin. A condensa- 
tion product of tannin and urotropin which contains ^7 per 
cent, of the former and 13 per cent, of urotropin. 

Tanuoform (Merck). — Methylene ditannin. A condensa- 
tion product of tanuiu aud formaldehyde, which fuses a( 
230° C. 

Tanocol (A.-G. f. Anilinfabr., Berlin). — A tannate of 
gelatin. 

Tannosaly Arco.ja/,— The tannic acid ester of creosotew 

Tannalbin (Knoll & Co.) — Tannin albuminate. 

Tannogen (Elberfelder Fabriken). — Diaoetyl tannin. 

c„n,((:n,cO)A. 

Tannin Albuminate (Merck). 

Tannocasum (Romijn). — Prpduced by the action of 
formaldehyde on casein tannate. 

Tannochrom (Hell & Go.). — A chrom tannin containing 
resorcinol. 

Glutannol (HundhauSen in Hamm). — A combination of 
i tannin and vegetable fibrin like tannalbin. 

I Protan (Mulford, Philadelphia). — Tannin nucleo-protetd. 

Honthin (Hell & Co.). — Keratinized albumin leonate. 

Gallogen (Heinomann, Eberwald). Egalllc acid. This 
is pure egallic acid prepared by a patented process from the 
divi-divi pods ; the relationship of this product to tannia 
aud gallic acid may be seen from the following : — . 

2C,U,0, ■ ' ChHA 

Gallic acid, Egallic acid. 

— HoOt ^14^10^9 

Tannin. 

Tribenzoyl Gallic Acid. 

Pyridine Tannate. 

Uric Acid Solvents. 

Treatment of uric acid diathesis is usually directed either 
toward securing a diminution in the formation of urie acid 
in the organism, or the employment of a preparation which 
is intended to exert a solvent action on the uric acid alreatly 
deposited in the tissues. 

Weiss, of Basel (Berliner Klin. Wochenschr., 1899, 14), 
proposed (as one of the first-named group) the use of‘ 
^uinic acid, CeH-fOHXCOOH), which, through rtdqptioii 
in the system to benzoic acid, combines with gJycocoU th' 
benzoyl glycocoU, the salts of which are for more soluble 
than those of u|^ic acid. Based on the evidence that tjainle 
acid rednoes the formation of uric acid* various coinb«BfUioiM| ‘^ 
of this with acid solvents, mdre particularly the tnbsti^ ' 
tttted diamines, have been inti^uced* , a 

SidontUtmd Sidoital (Verein Ghem. Werhe^ Char* 
lottenbuyg).— The quinate of piperazine or its deriratiyas, ai 



100 JOUENAL OF THE SOOIETY OF OHBMIOAL INDU8TEY, [Peb.iM904. 


ly^idine (dimethylpiperazin). A* a cheaper substitute for 
sidoiud, the lactone of qninic acid was introduced in 1901. 
This is converted in the system into quinic ncid, which in 
the nascent state is far more active. 

Vrol (Schuetz, Gumraersbach, Rhein), Urea quinate, 
C 7 H,aOfi, 2C0(NH2)2. This salt fuses at 106° C. Ger. Pat. 
124,426. 

Quinotropin (Schering, Berlin).— Urotropinc quinate 
(CH2)„N4.CVH This preparation is known as quino- 
tropin I, and contains 73 per cent, of quinine and 27 per cent, 
of urotropin. Quintropin 11 contains 80 per cent, of the 
alkaloid and 20 per 0*^01 of the amine. Another prepara- 
tion of identical composition is quinoformin (Adrien and 
Trillet, Paris). 

XJ rosin Cryst (Urumer, Frankfort) Lithium quinate. 
Urotropin^ Forming Aminofurm (Schering, Berlin), or 
Uritone (Parke, Davis & Co.) otherwise known as hexa- 
raethylene tetramine (Cll 2 ),,N 4 . This old and well tried 
agent, which has a well established reputation as an antiseptic 
in the treatment of diseases of the urinary passages, also 
in allaying intestinal putrefaction, has l»een tested by 
G. Markmann (Zeitschr. f. angew. Microscopic, IX. 4) as 
a preservative agent. A 0-1 per cent, solution in milk 
preserved it for tv o days under adverse conditions. Meat 
cohtaining 0*2 per cent, showed no signs of change after 
twenty-four hours. The mixture employed consisted of 
urotropin, 20 parts; sodium chloride, 170 parts; potassium 
nitrate, 3 parts ; and sugar, 7 parts. 

on the fact that the alijihatic organic acids diminish 
the quantity of uric acid formed, increasing in efficiency 
with carbon content, we find citric acid employed in the 
more recent combinations with urotropin. 

Urotropin New** (Sehering, Berlin). — The niihydro 
methylene citrate of urotropin which splits off formaldehyde 
more readily in the urine than urotropin. 

Helmitol (Klberfelder Fabriken). — llexamethylenc tetra- 
mine-aubydroraethylene citrate — 

(HO . CO . CH2)2C( ) : (CIJ'Oa : O . (€ 112 ) 6 X 4 . 

Citarin (Elberfelder Fabriken). — Anhydro methylene 
citrate of sodium. This compound liberates formaldehyde 
in the blood forming staple combinations with the uric acid, 
preventing thereby the iiratic concretions in the joints and 
renal tubules — 

(NaO . C’O . CH2)2C0 . < O. 

Oailoformin (Henning, Berlin).— A compound of uro- 
tropin and gallic acid C,,H 2 (OIl) 3 COOH(CH 2 ) 6 N 4 . 
Sali/ormin (Merck) Urotropin salicylate. 

Caffeine Derivnlives, — The exciting action of caffeine 
on the central nervous system is governed by the presence 
or absence of certain molecular groups, thus di-meihyl- 
zanthioe ( theobromine) exhibits the diuretic action of caffeine 
with but little effect on the nervous system. The objection- 
ably slow action of this derivative was relieved by the 
preparation of soluble double salts with the benzoates and 
salicylates of the alkalis; more recent among this class 
are— 

Agurin (Elberfelder Fabriken).— A 8o<lio theobromine 
acetate, C 7 U;N 402 Na + CII,C00Xa. 

Uropherin (Merck). — U. Benzoate is a theobromine 
lithium-lithium benzoate (Li(’ 7 H 7 N 402 + LiC6H5C02). U. 
Salicylate is the corresponding double salt with salicyl acid. 
Diuzazin. — A theobromiue acetyl methylene disalicylate. 
The introduction of the sulphouic acid group (as m the 
Syrophorol) not only destroys the action of the caffeine 
upon the nervous system, hut also its diuretic effect was so 
much diminished that but little could be expected in this 
direction. 

.According to the researches of Ach, the dimethylxan- 
thines are the most active diuretics; among these are 
theobromine (3*7 dimethyl, 2-G dioxypuriu) ; theophylline 
(1*3 dimethyl, 2*6 dioxypuriu); and paraxanthine (1*7 
dimethyl, 2‘6dioxypuriD) ; theobromine being the weakest, 
and paraxanthine and theophyllm the most active. 

An example of the modern triumphs in synthetic chemistry 
is the synthesis of this latter puriu derivative from urea, 
which has been introduced under the titles of 


Theoein (Elberfelder Fabriken). — Theophyllin (m. pt. 
268° C.) prepared by Traube’s method (Berichte, 1900, 
30, 3058) from urea. The most powerful diuretic on the 
market. 

Theophyllin (Boehringer und Sohn). — Prepared according^ 
to the German Patent 121,224 from uric acid (guaiio), 
by the action of acetic anhydride, converting the resulting 
8-methylxauthine, after methylating, into a chlorine deri- 
vative, which, with water, breaks up into theophylline. A 
recent patent (No. 145,880) starts from synthetic caffeine 
(from guano), which, after chlorinating with a solution of 
chlorine in phosphorus oxychloride, yields 7*8-dichloro- 
cafleine; on further treatment witli formaldehyde and 
hydrochloric acid, 1 *3-dimethyl-K-chloroxanthine or chloro- 
theophylline results, which on reduction yields theophylline. 

Santheose . — Theobromiue of French origin Among the 
more recent interesting additions to this group is the 

Caffeine Ethylene Diaviinc . — As shown by E. Fischer, 
the chlorine iu ehloro-eaffeine is readily replaceable by 
amino groups. Besides ammo caffeine, a number of 
substituted amino caffeines have been produced, and ac- 
cording as to whether one or both of the amino groups of 
ethylene diamine are linked, a caffeine ethylene diamine 
or a dicaffuine ethylene diamine results. It has been 
found that the former, which contains au unchanged amina 
group, is, in eonfunetion with its salts and acetyl derivates, 
a valuable diuretic. 

The objectionable gastric disturbances which frequently 
accompany the use of salicylic acid or its salts, lead to the 
suggestion of a substitute in the old and well known 
glucoside salicin, which hydrolyses in the sy.'stc-m into 
glucose and saligeuiii, (',(H4(0H)0H20H. A condensa- 
tion product of this saligeniu and castania tannic acid 
(phlohaphene) has been introduced under the name of 
Antiarthrin, This c.astania-tanme acid is one of a class 
of tannins, which yield on hydrolysis a tannin phlohaphene 
instead of gallic acid. 

Antirheumatics, 

Ever since the introduction of salicylic acid as a remedy 
in the treatment of rheumatic affections, efforts have been 
directed towards the preparation of derivatives free from 
gastric irritation and tiiiniti'?, which usually accompany the 
internal use of this acid and its inorganic salts. The de- 
pression of the heart, serious gastric disturbances and 
irritation of the kidnejs, which clinical experiences have 
amply demonstrated as very frequently accompanying the 
use of the synthetic acid, have led many practitioners to 
resort to the acid prepared from natural sources, as the- 
oils of birch and wintergreen, or these esters themselves, 
which, however, have been unpopular because of the very 
intense odour, causing in some instances severe headache, 
especially when employed externally. This disagreeable 
feature has been almost entirely eradicated in the following 
new esters : — 

Mesotan (Elberfelder Fabr.). — Eriein. Salicylic methoxy- 
methyl ester, 06 H 4 ( 0 H)C 0 GCHo.t)CH 3 , boils at 162° €., 
and is employed chiefly locally. It has a feeble aromatic 
odour. 

AmyUnol . — An unnecessary title for the old and well- 
known amyl ester of salicylic acid, C 6 H 4 (OIl)C(.)OC 6 Hii, 
which boils at 270 ’ C. This is employed externally and 
internally. 

Olycosol (Merck).— Monosalicylic glycerol ester. This 
forms white crystals which fuse at 76° 0. It is employed 
internally as well as externally. 

Salacetol ((ffiem. Fabr. Ludwigshafen). — Salantol ; 
Salicylacetol, an acetalkyl salicylic ester, C 6 H 4 (OH> 
COOCH 2 .CO.GH 3 , which fuses at 71° C. This pre- 
paration is also offered as an intestinal antiseptic. 

Propionyl Salicylic Acid (Elberfelder Fabriken).—* 
CuH 4 ,(COOH)O.CO.( 33 Hv a product of the action of 
piopionic anhydride on salicylic acid, which fuses at 95° C. 

Ulmarhne . — A mixture of the salicylic esters of the 
hi^er aliphatic alcohols. 

The most popular and successful of the salicylic acid, 
derivatives introduced during recent years is 
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Astnrm (ElberH-'lder Falirikeu).— Acetyl salicylic ester, | 
(’ 11 (C00H)0.C0CH3. This product, ^vhich fuse* at ' 
1 1.1 V., passes uuchauged into the intestinal tract, where it . 
uiidcrpoes slow decomposition without^ producing any of , 
the objectionable features of rhe free acid. , 

iMcthjl Aspirin, Ci,H,(COOCHj)O.COCIT;„ fuses at j 

^ Wieumaiin (Zimmer, Frankfort).— Salicylate of «alicylic ! 

H-id quinine ester, (AH^CQjOCO.t IF, X.d ), C,jH4(()H) 
roOH. This forms tasteless Avbite iiecMlles which fuse at | 
170’ C., the prepanitioii heinjf free from gastric irritation, j 

Cordol . — Tribromo salol, C(jH4(()H)C()() . ( '^IFldr^ fuses 

Mt I 

Salcrtol (Heyden, Dresden). — The salicylic acid ester of 
(leosote, jwodneed by the union of this acid with the active 
c()ii-.ntncuts of wmoil creosote. 

Sodiniii p - Crcsotinit*e, ( '„H {(CH j) (( )H) ( UI >Xa. — 
Picp ircd similarly to salicylic acid by the action of carbon 
dioxide on ;j-cresol sodium. 

Bromide and Iodide Substitutes. 

Where it i.s (lesiiable to subject the SASttun for a con- 
sulciablc period of time to the action of these lialides and to 
av'ud the undfsiiable seeondjrv eftcct.s such as u^ually 
iccoiiipaii} the usi* of the usual alkali salts, recourse may he 
had to such orgaiiu' compounds of biomme and iodine as 
coiitam these elements in u loose state of combination, or 
those uhich retidily split them off utter digestion. 

Ihonailm (Merek) - llexamethylene totrnmine etbyl- 
hioiiiide Cdl.JIr. ^\'lnle this preparation is less 

liable 10 pinduee bi online intoxication then the alkali 
hioniides, yet it has not been sneeessful because of its feeble 
.icrioii, 

Brnmix’oll (A-(i. f. Aiiilinfab.') — A eombinatioii of 
hromme, tiinniii and gelatin oldained by pivcipitatiug a 
solution, of broiiiinetanmu aaiiIi gidattn This contains 
I'O per ciuit of lironiine. 

luomipiu and ludipin (Merck). — Tiiese uic bromo and 
iodo addition products of sesame oil which contain 10, ‘i.O, 
and d.J ' jiei eeut. ot cither of the htilogcas. 'riiesi* propara- 
iioiis lia\e been very succe.ssful tlieiapeutieally’, being 
ahtpfed foi subcutaneous use as Aveli as pei os. 

Bromoleui. — X sterilized bromine addition product of the 
hMsaturated fatty acids of almond oil which coutaius 20 ptr 
cent of biontiiie, 

(ihlnralavid ( W, Cans) — This is stated to bt a chlorinated 
iiibutmn preparudoM ettntaining Jt per cent, of halogen, 
oht.imcd hv the action of the gas on moist or dissolved 
idhiirnins. pi'ptoues or tdbumiuates. 

Kiqons (Helhatberg Act. (les.) — Iodine and bromine 
del lvalues <.f albumin which are of constant composition, 
a-eigon ('(jiifuui- 2(1 [tor cent of iodine which is readil} split 
off by ticids or alkalie-*. /S-eigoii is an iodized [leptone 
A'hicl) is niou readily assimilable than the a compound, 
riie eoi'U‘sp-Hi(lmg bromine compounds eoutain about 11 per 
cent, of Tills tdement. 

lodulhiictd (\V. (bins). — An ii'do Albumin preparation 
Minch coiit'ims 10 ptT cent, of iodine. While eqiul in 
ic rivity f(i potassium iodide, it never [troduces the iatoxica- 
tion s\ji]ptums or other secondary effects peculiar to this 
'ub. 

lodulnform (Kohlme}er and Co., Berlin). — A combluation 
of iodine and gelatin which readily splits oft 10 per cent, of 
this luilogou. 

lodolen (Kalle and Co.). — A eoinbi nation of iodol and 
iilhuniin ; one pre[iaratiou intended for external use contains 
•b! p('r cent, of lodol, Avhile the other contains 10 per cent, 
of tins nntisoptic. 

Imphromol and LipiodoL — Bromine and iodine derivatix’es 
oil the poppy, nut or sesame oils, which contain j per cent. 
ol the former and 40 per cent, of the latter i 

Trihromhydrin, (C.^H-.Br,), with Tetra and Penta- , 
iiromn-Acetone, have proved likewise unsuccessful. j 

'noyganiv Salts of Nuclcinic Adds. — Is’ucleinic acid, a 
''di stance common to the blood corpuscules, organs, and 
'oial tissue.sof the animal organism, has suggested itself as 
' luoatis for the more ready and effectual administration of 
“ ' tills. The hypothesis that inorganic salts of the heavy 
'U' taJs pass into the blood only so far as they combine Aviib 1 


the nucleiaic acid, has been accepted as offering sufficient 
ground for the artificiol preparation of such derivative? 
which would be more readily absorbed and utilised in the 
human organism. Aside from this, certain of these com- 
biuiition.s arc especially adapted for external u«o as anti- 
septics because of their penetrability, freedom from 
iriitation, tuid decomposition by contact AA'ith albuminoids. 

Thus comiuned, the metal deports itself quite differently 
fn»m the other more common orLmnic salts, in that the us-ual 
inorganic reagents fail to re-pond to any of the character- 
istic qualitative reaction.?. For example, copper nucleinate 
fails to turn blue upon the addition of ammonia AV’ater, nor 
does it react with hydrogen sulphide. The addition df 
chloride.? bids to precipitate the silver from this combina- 
tion 

Xuclcinic acid may he obtained from the blond, salmon, 
sperm, and yeast ; from the latter source the acid is pre- 
pared by extracting with an alkali, when, after ucidifyirg 
with acetic acid, the albuminoids are coagulated by heutim,;: 
to 7.'i C. ; from the filtrate the crude nuclein is precipitated 
' by means of acidified alcohol. Furification is effected 
! l)A i iiieful oxidation Avith permanganate. The slightly 
, alkalim- nnclcin solution is then brought into reaction with 
I the salt' ot silver, mercurj', iron, kc., and then precipitated 
through the addition of alcohol and a neutral salt. 

In such combinations as the nucleinate or other albumrn 
I dein itivc^ of the metal.s, the latter are retained in the 
albuinlu molecule in a marked (larvuted) state beyond the 
reach of the usual ino.’”ganic reagents In the case of the 
iron preparations aac have n ready means of distinguishiog 
till- masked metal from that present in the form of the 
onlinai \ mganlc salts, us the peptonate, lactate, &c., in tba 
well known Macallumbs te.st. Thi.s consists in miding a 
few ilrojis of a 1 per cent, solution of haematoxyl u to the 
.solution of the [ireparation, Avherhy a blue to b’ue-blac'k 
coloriuiiui ensues if it belongs to the latter clas^. 

Cupiol (Parke, Davis & Co.). — A compound of nuclein 
ami co[>pei which contains ii per cent, ot the metal. 

Arr/t/rol (Drs. Barnes and Ilille). — A silver vitellio 
compound containing dO per cent, of the metal. 

I'erratoyen (Baseler Fabrik). — Vu iron nuclein compound 
containing I per cent, of the metal. 

Mercurol fV&tke, Davis k Co .) — A mercury nucleinate 
containing I per cent, of the metal, 
t Aaryot (Parke, Davis k Co.). — Nuclein silver Avhich 
contains about 10 per cent, of silver. 

Catodylic Acid Derivatives (^Arsycndyles) Dunifg 

I rcci nt years considerable attention has been attracted t * 

I tbi^ clu'-s of arsenical derivative?, Avhieli have been intro- 
i duct’d a- ceiutively non-toxic substitute? for arsenous oxide 
) or it? older inorganic salts. .\s already noted, a material 
deerea-e in toxic action result- through the introduction of 
j alkyl groups in place of one or both hydroxyls in poly- 
I ntoinie phenols, as guaiacol and veratrol ; this is particularly 
I tht‘ ca-f with the diinethvl arseiiii: acid or cicodylic acid, 
i (Cllj).; .As. O. OH, and its salts. These combinations dis- 
' sociute exceedingly slowly within the oi'gauism Av'tlioat 
I exhd)itiug any symptoms of cumulatiAc action. They have 
I been employed with marked success in all diseases arising 
from disturbances in nutrition ; also in tuberculosis, goitre, 
malarial cachexia, urinary di.sea.ses, &c. 

Cacodylic Acid forms white soluble crystals fusing at 
200^ (.\ Among the salts of this acid are the cacodyiate.s 
of meicury, magnesium, iron, strychnine, and guaiacol. 

Arrhdtal Arsynal, Stenosine, Sodiumarseno-methylate 
I (Adrian & Oie., Paris). — This salt, of the formula 
UAsfCIlDOgNa.SHsO, fuies between 130^—140'^ C. 

Triphenyl Arsine O.vychloride (C^Hi)..,A8(()H)Cl. — ThF 
preparation, which contains 30’ 9 percent, ot arsenic, is not 
broken up by the fungus PeniciUium brevicale; hence, 
according to Kobert, is devoid of arsenical action, passing 
through the system in unchanged conditioo. 

Gbti'erc-ari>cnic Acid Salts . — -These Avere introduced by 

Schkigdenhauffen and, Pagrl. As0(0.Me)0 . CjHj(Cn);> ■<- 
2H.;0. 

Ah.tyl (V'er. Chem. Weike., Chariot tenburg).— Meta- 
arsenic acid auilid (C,jII^NHAsOj), which contains 37 7 

c 
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per cent, of arfecnio acid. Doses from 4(> to 50 time^» 
greater than arsonou'i oxide are readily tolerate*!. 

UisluginaL — A compound of iiuclcinic acid and methyl 
sodium arsenate. 

PafrnI #roof/.v. 

Ily this term we reftr to a class of solid food-products 
whicli have been prepared from various raw food-stuff s 
througli the agency of chemical processes. Their purpose 
is to present readil}^ assimilable and highly nutritious forms 
of food free from all unnecessary and useless ballast 
materials, such as are iu*cessary in the treatment of diseases 
<>1 the digestive organs or in cases where the hc^althy 
functions of these organs are impaired or still further as a 
prelude to solid food for patiimts convalescing from disease 
or surgical operations. According to the class or classes 
of food material represented and the eoiufftlon in which 
they arc present, these products may he divided into the 
following general classes - 

Ist. Solfthlr Pi'cdif/cstfu/ Fowls oj the Somatosc Type . — 
These consist chiefly of albumoscs prepared from meat or 
other forms of albumin. In addition to their geiuM'ul 
nourishing propertits tliosi; jireparations are csj^ecially 
adapted in diseaM-s of the alimentiiry canal because ot tbeir 
freedom from irritating effects and Btimulating aiUion on 
the appetite and gimeral nonrisliuient. 

'■Ind. Highly ('onceniTated Niitnhou.s Poods: (a) Ju~ 
solnhle Foods of the 'J'ropon (Uass. — These are inixtuies of 
carbohydrates and albuminoids of \egetal)K‘ ami animal 
origin. — (A) Soluble Coucnif rated Albumins of the (\isvtn 
Type. 

Ard. Infant Fowls — Thest' consist of mixture^ of albu- 
min, carhoh) drates and fats. The class of meat exti actives 
which possess purely stimulating ]»roperties, and cannot be 
('lapsed ns foods, are omitted from this list. 

(^lass /. Soluble Predigested Poods of Somalose I'gpe. 
— The crude proteids employed in this class have undergone 
a preliminary artificial or natural digestion, I'lther throiigli 
the agency of animal or vegetable enzymes or organic or 
inorganic acids, or the agency of Huperheatud steam niab'r 
pressure or in vacuo. The products aimed at in most cases 
are either pure albiimoses or mixtunis of tlu's** \vitli some 
peptom*. The presence of much peptone is objectionable, 
iiecause of the hitter taste imparted, as wi'll as the teiideney, 
in conjinctiou uith utrnid-albumose, to produce intestinal 
irritation causing diarrh.ra. ( )ue of tlu' fiist of this class to 
he introduced was— 

SoTiuifose (I'dberfelder lAibriken) — This is an artificially 
digested meat alhumii; eoutaiiiiiig .'ll 'G per ci'iit. of deut(*ro 
and 13' 4 per emit, of hefero albumoses, 5 per cent, of 
])eptone, 1 1 p<T c«*iit. of moisture, and .5 per cent, of nutrient 
inorganic salt.s. Iron Soinatose is a similar preparation, 
containing 2 ]ior cent, of iron in organic state of combina- 
tion. Alilk Somatose is a soluble nurrient prepared by the 
same digestive process from casein containing o per cent, 
of tannin, 

(^arnig^’n . — A sobihh' nutrient containing albumoses, 
winch, according to Denay ei , consists of .')2'12 per wiit. 
of albuminoids, 2 1 per cent, of meat extractive, I per <’ent. 
of meat salines, and 10 per cent, of water. The total 
nitrogen is ]'yu jier cent., of which 8*7 per cent, consists 
of albuminoid nitrogen and .3 9 per cent, of extractive 
nitrogen. 

Hegdefds Nutrient (Nahrstoff) (('hem, Farbik v. 
Heydeny — \n albumose prepared from egg albumin con- 
taining 8.V31 per cent, of proteids, 6 per cent, of inorganic 
salts, and 2'3G per cent, of water. Tins preparation is 
intended only as an addition to foods. 

Mielose (Kiweiss iind Fleisch Ext. (’o., Altona, Ham- 
burg). — A meat albumose preparation ; an almost chemi- 
call;f pure albumose, which swells when in contact with 
^vater. 

Person (Dr. H. Byk, Berlin).— -A ferruginous paranudeo 
proteid, which contains 0'25 ]»er cent, of phosphorus and 
(fl2 per cent, of iron in organic state ol ct.inbiiiation with 
20 per cent, of albumin. 

Albnferrin (Drs. Fritz and Saebsse, Vienna). — A ferro- 
phospho albumin preparation, containing 0-08 percent, of 
iron, 0*32 per cent, of pjjos’phorus, and 90*14 per cent, of 
albumin. 


Triferrin (Knoll & Co., Ludwigshafeu). — A ferric para,. 
nucleinute obtained by precipitating the phosphorus that 
has passed into solution during 'peptic digestion of casein 
])y means of a ferric salt. It contains 22 per cent, of iron, 
2*5 per cent, of phosphorus, and 9 per cent, of nitrogen. 

Alenrno.se (,T. (). lliedel, Berlin). — An albumose prepara- 
tion of mixed foods, containing 23 -G percent, of albumoses, 
5.5 • 3 per cent, of maltose, dextrin, and dextrose, 17*7 por 
cent, of emulsified fat, and 3*4 per cent, of nutrient salts. 
(Allegemrin. Abd. Cent, Zeit., 1899, 93). 

(Jlass II. Highly Nitrogenised Concentrated Foods 
(a) Soluble. — Aliicli attention has during recent years been 
attrai'ted to the class of insoluble albumin prepanitious of 
the Tropoii type, in which cheaper grades of raw albuminoid 
matter — as refuse meat, dried blood, gluten, peas, 

lentils, and other vegetables — after treating with diluted 
acids, are deodorised and decoloiiiised by' means of such 
oxidising agents as hydrogen peroxide, or chlorine.. This 
idea was originated by (f (kisiiieni, who in 1890 attempted 
to utilise blood albumin as a commercial nutrient by 
treating with alcohol containing a little acid, folloAved bv 
chlorine, potassium iierraanganate, or hydmgen peroxide. 
At that time no market was toiind for this class of nutrients. 
During tin; last few years a demand has been ereated for 
a highly nourishing concentrated food within the financial 
roach of the’ masses, which has been met by members of 
this type. 

Tropou (IVopon AVerke, in Arulheiin-on-Bhino.) — Pj'o- 
poaed in 1890 by Prof binckler (Honn), and prepared accor- 
ding to the patent, by removing from mixed albuminoid 
matter (1 pait of animal to 2 parts of vegetable), such as fish, 
refuse meet, gluten, legumes &c., all gelatinou.s substances by 
extraction with boiling water, the insoluble residue is then 
treated with 10 per cent of hydrogen ju-roxide and finally 
extracted with ether. All malodorous, coloured substances^ 
biictcria,&c. are removed while the albumin molecule remains 
intact. Since 1893 (he tropon patent has substituted nascent 
chlorine lor hydrogen peroxide. Tropon contains 99 ]i('r 
cent, of pure albuminoid rnattiir. A mixture of tropon with 
dextrinized flour is called Tropon-Sano. Iron Tropon 
contains .50 per cent, of Tropon and 2 * 5 per cent, of iron 
The nutritive vuUie of 1 pound of Trojion is stated to be 
equivalent to that of 5 jiounds of beef. 

Soson (Eiweiss nnd Fleiseh Ext. C-lo., Altona, Hambiirfi) 
— An albuminoid nutrient, prepared from dried powdered 
moat in which boiling alcohol under pressure is employed 
for tlie extraction, m place of heating under ordinary condi- 
tions as recommended by ('osineru. 

("arnujen. — \n albumose diandic containing 52 per cent, 
of albuminoids, 2 1 per cent, of meat extractive, 3 *9. per 
cent, of salines and 9*9 per cent, of water. {>f like natiiri' 
are Ahmeyti Comglet (Groult), Nutralbin (Fletcher & Co.), 
a mixture of casein, meat fibrin, cacao and digestive 
ferments, and Oxine (Oxine Co., London), which is stated 
to be a ‘* concentrated ” food from flesh and vegetables. 

Globnn (Tdlienfcid, Vienna). — Occupies an intermediate 
position between acid albumin and albumose, prepared by a 
process in whieli vegetables and animal paranuceleins 
containing phosphorus and free alloxuric bases aie subjected 
to a decoinjiosition in which the paranucleinic acid becoineB 
detached, while the albumin group remains (Lilienfeld). 
According to Kronfcld (Wiener Med. Wochenschr. 44*99). 
(ilobon is a product of the splitting up of casein. However 
the analysis of this food tallies closely with that of casein. 
A class of leaven extracts prepared after different patent 
processes, in which this waste material of the breweries has 
been utilized as a nutrient in view of its high content in 
nitrogenous matter and phospliatcs, is represented in the 
Belgian preparation called “ Bois ” (Eurostose) and the 
Eugli.sh “ Carnos These form agreeable tasting albumose 
; products of the artificial yeast digestion. 

Carnos. — Prepared according to the English patent, 

; 284,348, of U. Overbeck, (irimsby, in which compressed 
yeast is boiled with water until its cell structure is com- 
, pletely destroyed, then, on cooling to 60 ° F., one-sixth to 
one-half part of geminating malt is added and digested 
for ti'res hours at this temperature. Finally, xhA product 
is boiled for lialf-an-hour, addin*^ suflicient milff of 
i to neutralize and clear. The resulting fluid, which contain!^ 
yeast cells and some malt, is Altered and concentratedL 



Tel). 15, i90i.] ^ NEW YORK 

Mutase (Chem. 1^’iib., Weller-tcr-Moer, Uerdingen-on- 
dextriu^c^l meal prepared from legurainous 
riints and other vegetables by digestion with diluted acids 
I.r saline solutions. According to E. Koch (Merck’s 
Report, 99—107) Mutase contains 00 per cent, of vege- 
table albumin, about 18 per cent, of nitrogenous extractive, 

10 j)Pr cent, of suline matter, 10 per cent, of water, and 
> Iter cent, of phosphorous acid, 

Sdogen (Sitogen Ext. Co., Loelmu, Saxony).~A 
cornpouiid yeast extract which serves as a nutritive food, 
aUn as an addition to soups, according to Dr. Filsinger, 
Mitogen consists of 2 j- 9 per cent, of water and 74*1 per 
i enT?ot‘ dry extractive, of which 13*8 per (‘cnt. aro inorgainc 
salts, 11*84 per cent, of noii-nitrogenous extractive, and 
48 - 44 per cent, of nitrogenous mutter. This latter contains 
1 -fiS per cent, of ulbiimoscs, 0*12 per cent, of insoluhle 
.all)ujniiiut(‘s, 1 *43 per cent of ammonium suits, and 15*21 
j,oi cent, of meat huses, 

niong preparations of exclusive vegetable origin are — 
ridutose . — An aqueous extract of oil cakes resulting 
innii the expression of rape-seed oil., The jiroduct contains | 
12 to 13 per cent, of nitrogen. ! 

Ihuhoiat (TI. Xiemoelle-, Gutersloh, Weslf )— A d(‘Y- ' 
tnmseU albiimiuoid nutrient prepared from vhoat, corn, , 
aiid nee hy precipitating the albuminoid matter from 
>( tint ion and drying. This jireparatiou contains 10 *0 i>er j 
aeiif of water, 79*2 per cent, crude proteid-s, 4 * 1 pci cent, i 
oi ether CYtraet, 4*4 ])er cent, of stateli, 0*2 per eimt. of 
libio. 1*3 p(‘r cent, of nsh, and 0*09 per cent, of lecithin 
jiliosphoiie aeid. Iron-, Kola-, Tannin and ( ‘i eosote-Koborat 
ar* ]ite|tared. 

Miuromat (Xiemo.'ller, G ueter.sloh). — .V w'heat gbiton 
prep'iMtiou containing 7 *‘2 pet* cent, of moi.sture, 80*8 per 
cum ul crude proteid'', 5*<; per cent, of etluT extract, 
e pel cent, of starch, 0-2 pel cent, of fibre, 1*2 per cent. 
ol ash, and 0 04 per cent, of lecithin phusphone aeid. 

Envnjin . — A preparation consisting of the proteids or i 
iK'e, prepared by treating the latter with alkalies and | 
pieeijHlatirig the dissolved proteid matter by neutr ilization i 
with an acid. According to VVmtgen dry energin coutam. | 
L' pi 1 cent of dry proti'id substance, 5 per cent, of etlies 1 
extnietive, 0*71 pei cent, of blarch and 1*13 per eeut. [ 

ofasli I 

Typical rt'jircsentatives of a elas.s of prepared cereal foods ; 
ire llie American products, Force*' and ‘* Malta Vita." 

Force is prepared from carefully assorted and cleaned i 
Avlie.it, Aihirh IS steeped iu a malt wort for five to six I 
houT\> at a tempci-alure ranging from 55 ’ to G.5 ('. The ' 
mult won Avliieh IkS not absorbed is then drawn off, and the j 
reina'iiinn soaked wheat is subjected to a process of steaming ! 
and eook’iig under pi*essuie. This steamed or cooked whole 
w’lieat i- Uicii allowed to cool, dried, and sufficient salt j 
added Allot it is completely dried, the whole wheat i.s j 
traiislorred to mechanical steel rollers, in which every 
individual grain is pressed so a.s to produce the flaky 
eimditioD of the product. These flakes arc then carried to 
■uiovcn, m which they are toasted and roasted, so as to 
' lit i!u the crispness, at the same time developing the ! 
.irouKitic bread flavour and producing partial converviou of | 
thi st.),n h into dextrins. It is then directly transferred to | 
i’!i‘ Imges, which aro each lilled a'jtomatically and also 
sealed and labelled by machine. 

Mafta-Vda is likewise made from whole wheat only. 
The dilfereiice in its method of preparation from the above 
seems to be that the g»’aiii is not steeped in malt extract, but 
utter steaming and cooking a concentrated malt extract is 
tidded to the whole grains jusc before flaking. The product 
then salted and toasted. The percentages of maltose, 
d«‘xtrins, and soluble carbohydrates present in the Malta- 
> ^ itii exceed those of Force considerably. 

('lass II. {B) Soluble Casein Derivatives. — Salkowski 
was the first (1894) to call attention to casein as a nutritive, 
demonstratiag its complete absorption in the intestinal 
cauul and high nourishing qualities. Owing to the in- 
solubility of casein, advantage is taken of its property of 
tviraiing soluble salts with such alkalies as sodium bicar- 
bonate and ammonia, also double salts with the phosphates, 
Slycero-pUosphates and citrates of sodium, potossium and 
calcium. The first of this class to be introduced was— 
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Eucasin (Magert| and Ewers, G runau, Berlin) . — A casein - 
ammonia obtained by passing ammonia gas over dry and 
finely pulverised casein. 30 — 40grm8. of eucasin (which 
contains 95 per cent, of albuminoid matter) correspond to 
24 — 32 grms. of albumim 

Niitrose (Hoechster Fabrik).-- A casein-sodium which 
toward phenolphtalein is the acid sodium salt. According 
to Aufrecht, nutruse contains 65*2 per cent, of albumin, 
10*5 per cent, of water, 4*1.5 per cent, of inorganic salts, 
and 20*15 per cent, of non-nitrogenous matter. 

Plasmon (Blasmon Company of America). — The freshly 
precipitated casein of skimmed milk, after mixing with a 
Just sufficient quantity of sodium bicarbonate, is kneaded 
and dried at 70 C. in an atmosphere of carbonic acid. 
Flasmon contains 10*7 per cent, of moisture, 7*2 per cent, 
of inorganics, 0*7 per cent, of milk fat, and 81*8 percent, 
of protoids. The dry 1‘lasmon contains about 90 ])er cent, 
of nure proteld. 

Sanatoffen (Bauer A Co., Berlin).- -A glycero-phosphate 
of sorlium casein which contains 9.5 per cent, of albumin, 
and 5 per cent, of sodium glycero-phosphate. 

{'dictum Caseinate (Gesellschft. diaetet. Trod., in Zurich). 
— A casein calcium-phosphate intended to compete with 
BaueCs Sanatogon. It po.ssesses an objectionable odour. 

Galaclogen (^Theile and Holzhausen, in Berleben). — A 
casein -alkali preparation. 

Some casein preparations contain exces.sive quantities of 
alkali, which in view of tht‘ fact that they aro taken in large 
do.ses extending over greater periods of time, are open to 
SCI ions objections. In view of overcoming this objection 
Schering introduced — 

Sanose (E. Schering, Berlin). — An albumin preparation 
containing ca.sein 80 per cimt., and albumoso 20 per cent. 

Tannocasum (G. Bomijn). — A casein tannate obtained 
by dis.solving 1 kilo of casein by aid of sodium carbonate in 
10 litres of W’ater, and after adding a solution of 700 grms. 
<d‘ tannin in 3 litres of water with 100 c.c. of formaldehyde, 
the mixture is supersaturated with dilute hydrochloric 
acid. The precipitate is collected, washed, and dried. 
This preparation is employed largely as an intestinal 
U'^tringent. 

Casumen (Protein). — An English preparation consisting 
of casein only. 

Class HI. Mixtures of albumin, fats, starches, and 
dextroses, popularly known as Infant Foods. — This class of 
foods is bO well known that attention i.s called to only a few 
of the more important newer preparations as — 

Odda (Scliuelke and INIayer, Hamburg). — A new infant 
food prepared according to the directions of Prof. Mehring, 
chiefly distinguished by the replacement of the fat and 
difficult digestible casein of cow’s milk, by the yolk of eggs 
and cacoa butter. This was suggested by the observation 
that the butter-fat of cow’s milk contains about 10 per cent, 
of volatile fatty acids, while the fat of mother’s milk contains 
only 1 * 5 per cent. The glycerides of these volatile fatty 
acid*- readily hydrolize in the, stomach and the liberated 
acids cause irritation of the intestinal mucous surfaces. 
This preparation contains 14*5 per cent, of albumin, 6*5 
per cent, of fat, 71*5 per cent, of carbohydrates, 0 * 4 per 
cent, of lecithin, 2*1 per cent, of inorganic salts, 1*1 per 
cent, of phosphoric acid and 5*4 per cent, of water. 

Theinhardt's Hijgiama. — A mixture of milk, flour, malt 
cocoa and sugar which contains 27 per cent, of albumin, 
10 per cent, of fat, 60 per cent, of soluble carbohydrates, 
and 3*5 per cent of inorganic suits. 

Eulactol (Nahrmittel Werke,Act.-gosellsch., Cologne). — 
A nutrient prepared from milk and vegetable albumin, con- 
taining albumin, fats, carbohydrates, and salts. 

Enterorosc (Ge.sellschaft fiir Diatetische Praeparate, 
Zuerich). — A preparation of vegetable albumin impregnated 
with an extract of beef and diastase. It contains 18 per 
cent, of vegetable albuminoids, 11 per cent, of fat, 8*8 per 
cent, of inorganic salts, and 59*5 per cent, of carbohydrates. 
The ratio between albumins, fat, and carbohydrates is the 
same in this preparation as in milk. 

Belonging to the Theinhardt’s type of food are the well 
known foods of NestlS, MeBin, Horliok, and the Ideal To 
the class of cereal foods belong the Imperial Grannm, 
Ridge’s Food, and Gerber’s Food. 

« « 1 
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Tabular List of Mamfacturing Firms. 

A.~g. f. Anilinf. — Aktiengo'-ollschafl fiir Auilinfabrikiitiou, 
in Berlin. 

Easeler Fab. = Baseler Chemische Fabrik, Basel. 

IJoehringer ~ C. F. Boehringer und Soehne, Fabrik chem. 

Producte, Wuldhof b. Mannheim. 

Chem. Fab., Ludwigshafcn — Cbemische Fabrik vormals 
Hoffmann, in Lndwigshafon. 

Chem. Fab., (iiiestrow -= Hi>. Hilliiughaus und Hedmann, 
Guestrow. 

Krdmann, l.iMpzig - ('. Eidmann, Leipzig, Tiindenau. 
}dberfe](ler Fabrik - Fai bwerke vormaL Fried, Bayer und 
Co., in Flberfeld. 

FritzHehe, Hamburg — Fr. Fritz?che und Co., Hamburg. 
Cans, W. = Pharmaoeutische Institut, Ludwig Gans, Frank- 
furt a.- Main. 

Henning, Berlin =» Dr. G. F. Henning, Berlin, S.W., 48. ' 
Hell and Co. =» Hell und Co., Troppau, Silesia. 

Heyden, Dresden = \on lleyden, Chem. Fabrik, Dresden-, 
Badebeul. 

Hoechster Fabrik = Faibwerke Aleister, Lueiu*^ und 
Bniening. in ILm chst-on-Main. 

Hoffinnnn, La Hoclie = F. Hoffmann, La lloelu' Co., 
Basel. 

Helfenberg Akt.-gesell — Cbemi^ehe Fabrik, Helfenberg 
A ktiengesel Dehaft, in Helfenberg, Saxony', 
lehthyol Gesellseh. = Ichtby olgeselUchaft, Ilamhurg. I 
Kalle and Co. = Kalle und (lo , Biebiieh-on-llliirie i 

Knoll and ( o. = Knoll und Co., Ludwigshafen-on-Khiiie. | 

Jdngner, l)r(‘'den = Linguei's Chem. Laboratorium, j 
Dresden A. 1 

Lehmann, Beilin = B<u liner Cap-^ule Fabrik, .J. Lehmann, I 
in Berlin. 

Miijert, Berlin = IMajcrt und Fbers, Grneiiaii, Benin. | 

Marquardt = Chemisehe Fabrik vormals M. Bevel, Bonn. | 
Merck = IC. Merck, Darmstadt, j 

Mocdler, Hamliurg = Moeller und Limert, Hamburg. i 

Bbenania Fabrik — Chemische Fabrik “ Klienauia,*’ I 
Aachen. i 

Riedel — Chem Fabrik J. 1). Riedel, Berlin. | 

Sobering, Berlin — (du*mi‘<cho Fabrik auf. Aktien ^o^mals 
E. Scheriug, Berlin. I 

Schuelz, Gumraersbach - Sehuetz u. Dallmann. Gummers- I 
bach, Rheinland, 

"Valentiner, Leijizig = Valeutiiier u. Schwaitz. Leipzig, i 
Plagwitz j 

Ver. Chem. Werke = Vereinigte Chemi'iebe Werke Aktien- j 
gesellschaft, in Churlottenburg, Berlin. j 

/immer, Frankfurt — V'ereiuigte Cliiniufdbriken, Zimmer u. 1 
(>)., Fraiikfurl-a -.Main. | 

j 

Meeting held at Chemists' Club, on Nor. Wth, 1903. | 
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BABF-FAliTH MORDANTS. j 

RV CHA-. BVMx'KRVILLE, I’lI.D., I'.C.S,, AND 
n. H. FOIST, n.s. 

During the progress of a number of investigations of the 
chemistry of the rare earths, we have sought incidentally to 
utilise the by-products obtained in the manufacture of the 
Welsbach maulles. On reviewing patent and other litera- 
ture of the rare earths and mordants, no mention of a patent 
for the use of raie earths as mordants has been found, nor 
any record of wmrk along this line, either in the UniW 
States, England, France, or Germany, with the exception 
of one paper by Prud’homnie, who wrote on “ Mordant.s in 
Dyeing and the Theory of Mendoleeff” (Chemical New?, 
63 193). This work in no way influenced what is herewith 
reported. After the completion of the work, Waegner and 
^fueller published an article upon “ The I’se of the Rare 
Earth Metals in Dyeing” (Zeitg. f. Farben- u. TextibChem., 
1903, 15, 290 ; see this Journal, 1903, 940). 

The compounds of the rare earths used were praseody- 
mium hydroxide, neodymium, lanthanum and praseodymium 
ueetate*-* ami a mixture of the sulphates of these elements, 


so-called ** pink-salts.” They showed no marked value, 
although in the majority of cases slight differences were 
produced, and in a few the variation was very marked. 
The rare earth compounds, under the conditions of our 
experiments, possess no very valuable properties as mor- 
dants, although from the facts observed, indications were 
had that a stricter adherence to the application of mordant 
dyes and the use of the oxidising agents would furnish a 
larger number of iustances of notable change. The appli- 
cation to silk and wool was undertaken to supplement the 
werk on cotton, and only such work as would furnish 
comparative results w'as deemed necessary. In some cases 
the salts used showed mordanting action, but the colours 
produced were not of a bright shade, and not always very 
fast to washing. The rare earths can have little practical 
application as mordants, for the following reasons: — (1) 
because they do not possess the mordanting action to a 
degree which would allow competition w’ith known mordants ; 
(2) because the supply is somewhat limited, and would not 
admit of extended use ; (8) their cost, which, even in the 
event of the first and second considerations being favourable, 
would bar their practical use extensively. Therefore, it 
is only a matter of theoretical interest that we note this 
property of the rare earths. 

As far as possible, imiform conditions were preserved 
throughout in the experiments, and, where no favourable 
results were obtained, the conditions were varied. All the 
cotton used was in the form of yarn made into small hanks, 
and was thoroughly “ wetted out ” hy boiling in a 4 per cent, 
solution of sodium carbonate, bleaehed with cliloride of 
lime and wetted before dyeing. The dye baths were made 
up in quantity, and divided into smaller portions for appli- 
cation to the various mordants. The heating was carried 
out on a large water bath, which would aecomiiiorlate all 
the baths at once, and the washing a‘’ter treatment wa^ 
made us nearly the same for each dye as po^-sible. IMordaut- 
ing with acetates was carried out in a l<) per cent, solution 
of the salts after treatment with an acetic acid bath. The 
cotton was boiled for two hours in this bath, drair.cti, 
squeezed out, and dried in an air oven at 80’ G, until 
practically all the acetic acid was driven off. This was 
determined by the odour. Th(‘ remaining acid was not 
neutralised, as it was found that a precipitate wa'' formid 
when neutralisation was attempted with 1 per cent, .‘■cda 
solution. Hence the dyeing was performiMl iu baths made 
sligbtly'^ acid with acetic aeid. Mordanting wii'^ also ti ed 
by allowing the cotton to remain over night in the mordant 
bath, squeezing out, passing tliroiigh a 10 per cent, soda 
solution and dyeing. Precipitation rook place in the 
carbonate solution, und no results of value were obtained. 
Cotton was mordanted with a mixture rf the rare earth 
sulphates, neody'mium, prasoodymium and lanthanum sul- 
phates, by entering it into a satunated solution of the salts, 
and boiling for an hour and a half. In some instances 
during this boiling the nona-bydrated sulphates separated. 
The skeins were well squi^ezed and allowial to drain. No 
perceptible difference was observed when ihe mordanting 
was accomplished by allowing the yarn to remuiu in a cold 
solution over night. Praseodymium hydroxide was also 
suspended in cold water iu which the cotton was allowed to 
remain overnight. No effort to use nitrites was made. 

For the use of basic dyes, the treatment with tannic aeid 
iu connection with the rare earth sulphates was tried. The 
cotton was entered cold m a solution of tannic acid, just 
suflScient of the solution being used to (‘over the cotton ; 
the temperature was then raised to 40’ C., and main- 
tained for two hours. It was then worked for 30 minutes 
in a cold, saturated solution of the rare larth sulphates, 
squeezed out and dried. 

Only the rare-earth sulphates were lu'ed to mordant 
wool. The wool, after being thoroughly wetted hy boiling 
in water for one and a half hours, was placed in a luke- 
warm bath with a mordant to which a little sulphuric acid 
bad been added. The temperature was gradually raised to 
100® C. during one hour and boiled for one and a half hours 
longer; the wool was removed from the bath and allowed to 
drain over night. 

Silk was entered into the mordant cold, and allowed to 
stand over night, removed, squeezed, and rinsed slightly to 
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n iiiove excess of nitrate and passed into the dye bath. In 
.veiv case an unmordaiited skein was dyed to furnish a 
I lU of comparison. The re.sult8 obtained were largely 
.(. r iiivc. The following dyestuffs were used Bismarck 
Malachite Green, Methyl Violet, Chrysoidin, 
l-oitccolln, Ali/arin Blue, Alizarin, Logwood, Eosin, 
Aniline Red, Aniline Blue, and Diamantgelb. 

\i may be well to call attention, briefly, to those samples 
wbicli hbowed most marked differences from the uumor- 
,iantc(i skeins, mentioning the dyestuff and mordant used. 
Malachite Green with neoaymium acetate, 
yiiiliichitc Green with lanthanum acetate. 

Malachite Green with tannin and sulphates. 

Malachite Green with praseodymium liydroxide. 
Malachite Green with rare earth sulphates. 

( hrvsoidin with taunln and sulphates. 

Cliiysoidm with praseodymium hydroxide. 

Trop.colin with rare earth sulphates. 

'rro})molin with piaseodymium hydroxide. 

Ali/.arin Blue with tannin and sulphates. 

Alizarin Blue Avlth rani earth sulphates. 

\liziirin with rare earth sulphates. 

Logwood with neodymium acetate. 

L(»g\vood with rare earth sulphates, 
lu ^pi(e of the obstacles in dyeing small quantities, 
iijiiK'ljjthc diflleulties of working to obtain even dyeing, 
hi .It mg the baths uniformly, &c., the results obtained show 
iliat the salts ii.sed have not been without effect upon the 

We have to thauk theWelsbach Incandescent Lighting 
( o riloiicester City, N .1., for providing the materials used 
11 ' the above reseaivh, ami permission to publish the same. 
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Tllh 1;A( ri'.lilAL ORIGIN OF THE \ EGETABLE 
GEMS.— PART I. 

l.Y 11. (IKKIG SMITH, f),.SC. 

The vegeluhlt* gums until about a year ago were supposed 
lo be the piodtiets of certain trees in an unhealthy or patho- 
logical coiidiiiou, and beyond that really nothing w'as 
hnowTi rciraiding tlieir origin. It is true that it had been 
claimed that eertaiu moulds induced the plant to .secrete the 
gum, and that baeteria had bt'cn observed in the slime-flux 
o) cerruin trees, such as the oak, but a definite relation 
bfUMcii the gum and a causative agent had not been 
bioiighi forward. In 1901, Marshal Ward (Disease m 
I’biiits, London), said “beyond the fact that gummosis 
(gmu-flix) is a pathological phenomenon, we know very 
Jitdc of tlie disease.’' 

1 began my researches into the origin of the gums with 
the belief that bacteria were responsible for their produc- 
tion. Many facts connected with the gum and its di.stribu- 
t'oii pointed to a mycological formation, and among the 
I' oulds, yeasts, and bacteria, the latter were the most 
luomismg gum producers. I have contributed several 
papcis upon my investigations to the proceedings of the 
^ -iiiueau Society of New South Wales, and in this paper I 
I'lopose to collect such data as would appeal to the chemist 
" >0 might have more than a passive interest in an 
‘mpm tant industry, and to whom my original papers may 
Jiot be accessible. ^ e r r 

J he research begun witli the examination of two trees, 
one of which. Acacia penninervis, exuded a pale yellow gum, 
p u 1} soluble in water; the other, .zlcacta &tnerna^a, yielded 
a product which varied from colourless to dark brown, and 

^ entirely soluble in water. From the bark of the latter, 


a bacterium which I have named Bacterium acacim, was 
obtained in pure culture, and from the former two bacteria 
were isolated. One of them was Bacterium acae/cc, the other 
! was named Bacterium metarabinum. 

I Alaiiy gum bacteria when removed from their nalural 
habitat do not form their typical products readily, and both 
of these bacteria come under this category. In the 
I ordinary media of the bacteriological laboratory they grew 
easily enough, but the formation of gum was suggestive 
i rather than actual. Still, although the yield was small, 
i sufficient was obtained to show that the bacteria were really 
' gum-formers. The most suitable medium was one con- 
taining saccharose, potato juice, and agar, and this produced 
a luxuriant crop of cells with a small quantity of slime. 
Acting upon an observation that the tissues of the tree, 
adjoining a wound througli which the gum oozed, were acid 
and contained tannin, I added tannin to the medium. In- 
stead of a thin watery growth of bacterial cells in the 
plate cultivations, there was produced a luxuriant thick 
slime, which could easily be removed from the agar surface. 
The ready removal of the slime is an important point, for 
it iriist be remembered that agar-agar is allied to the 
vegi'table gums, inasmuch as it is a pararabin, and if the 
slime could not be easily taken off it might become conta- 
minated with fragments of agar. I have grown many 
different gums on this or similar tannin agar, and also, for 
' purposes of comparison, in fluids, and m no case have I found 
any difference between the gums obtained from the solid 
or from the fluid cultures. No constituent capable of 
being detected is removed with the slimes. As an example 
of the luxuriance of the slime growth, it may be mentioned 
that in some cases Ti grms. have been scraped from the 
surface of 20 c.c. of agar medium in an ordinary 9 era. 
Petri-dish. 

I The raw bacterial product is not a gum. It is a slime 
and consists of gum, together with bacterial cells and 
albuminoids, the latter of which are undoubtedly responsible 
for giving the gum a slimy consistency. Before proceeding 
to obtain the gum, the slime was freed from sugars by 
repeatedly coagulating its aqueous suspension with alcohol. 

I Alter a repeated coagulation the slime was generally found 
to be free from saccharose and reducing sugars. In the 
I second or subsequent coagulation it was sometimes 
necessary to add a few drops of a 10 per cent, solution of 
potassium chloride when the slime showed signs of being 
“ milked ” by the alcohol. Having been so far purified, the 
, slime was ready for the separation of the gum. This was 
effected by heating or digesting the watery slime in the 
autoclave at a pres.'^ure of three atmospheres for a quarter 
of an hour. In some cases a longer digestion was necessary, 
in others the addition of a drop or two of dilute sulphuric 
1 acid was beneficial. Tiie treatment coagulated the albu- 
minoids which carried down the bacterial cells, leaving the 
I gum dissolved in the clear supernatant liquid. In a few 
j cases when the solution was faintly opalescent, aluminium 
I hydroxide effected a clarification. This method of digestion 
j not only enables the majority of the bacterial gums to be 
I obtained from their slimes, but it also converts many of 
I the insoluble vegetable and bacterial gums into soluble 
i modifications. These, however, generally revert to their 
former insoluble condition upon desiccation. I thought 
i the process was new, but recently I have found that the 
I method is used commercially for the solution of the 
metarabin gums of the cherry and other fruit trees. 

I (Andes, Gummi arabicum und dessen Surrogate, Leipzig, 

I 1896,41). 

I The solution of the bacterial gum when evaporated to 
j dryness gave a clear transparent and brittle gum like a 
similarly treated solution of arabin from gum Arabic, 
i When the thick gum mucilage was tested dropwise upon 
I glass, as recommended by Mahen, it gave the general 
{ reactions of gum acacia. The arabin obtained from the 
; gum of the tree from which the bacteria had been isolated 
I gave the same reactions. The bacterial and the natural 
gums gave furfural upon distillation with hydrochloric 
I acid and furnished crystalline plates of mueic acid upon 
I oxidation with dilute nitric acid. The filtrates from the 
mucic acid contained oxalic acid. Thus the bacterial gum 
i gave the same reactions and the same decomposuioB 
products as the natural gum. 
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The vegetable ffumii consthiitly \ary in their optical j 
activity, as shown by many writers, and in view of the ] 
different conditions surrounding the birth of the natural j 
and of the laboratory gum it seemed to be extremely 
improbable that the rotation of tin; two gum acids would 
bo the same } upon examiuntion, the rotatory power was 
found to be widely different, that of the natural acids being 
practically zero ([a]'* ~ -j- n^'9) while the bacterial gum 
acids were dextrorotatory ([a]n +43 ). 

Although the two gums Ijave been shown to poR«csH 
many chemical properties iu common, there remained the ] 
question of the identity of the products of hydro]^^i^. In , 
identifying the sugars obtained from all the bacterial gums I 
which I imve prepared I have trusted entirely to the 
recognition of the osiizones. My doing so 1 have been 
enabled to work upon a comparatively small ijuantil) , for 
although I have said that the growth of slime upon the 
tannin media was luxur'ant, yet us i( contains hut from,' 
3 to 4 per cent, of total solids, it is evident tliat much slime 
would require to he growu in order to obtain a quantity of 
urahin rutlieient for tlu' recognition of tlie sutrars by other 
methods. The jireliminaiy experiments in the h, droivsis 
aud detection ot the sugars Avere made upon the natiiial 
gum, and u scheme was gradually elaliuraled In the 
few cases in which hucierial gums have heim examined l»y 
other invcHtlgatois there have hecii obtained osa/ones, the 
melting points of which giive no due to their identify, or 
else the author has aflirmed tliut he did not hove i-nmigh 
material to justify the purilication of tlu> osri/,oD<-. A 
method for the purification of the osa/oncs of the haeleruil 
gums was apparently xvanted and m\ investigation showed 
that it could be (‘asily done. 

The gum after being freed from adlieiing sugars w:is 
hydrolysed by boiling with h per cunt, stilplmric acid lor 
about five hours. Tliis treatment, as a ruUi,,converted the 
gum comph'tcly into reducing sugars, 'I'lie so-i'ulletl 
fraclionul hydrolysis (i.e., lieating tin* gum with 2 per eent, 
acid on the water-bath lor 1.0 numites), did not recommend 
itself, for not only the arabinan, Imt the gum complex as a 
whole was hydrol^ sed. I found it much ((iiicKer to hydroIvK* 
the gum completely and to so]>arule the osazoncs aftm waids. 
This saved the separation of the urndtered gum and the 
double preparation and .separation of (he osi/onc''. Tlie 
completion of the hydrolysis was made evident by the 
absence of matter precipitnhle by ulcoliol and b\ the 
presence of redneiug sugars in a small ab-,ti icted and 
neutraliued portion. 

The hydrolysed solution w^as neutrala-ed with barium 
carbonate, filtered, evaporated, clanfieil with aluniminm 
hydroxidi' and wurnied upon the wutcr-hath. Two e.e. of 
a recently prepared solution of phenylhy dra/im* ireetate 
(phenylhydraziue, 4 c.c, ; glacial acetic acid, 4 c <• ; water, 

2 c.c.) were inlded, and the beaker was Kcfit in tlie sieani 
for half*an-hour. It wa.s then rapi lly filtered tlnoiigh a 
hot wet filter in order to remo\(' a tarry dep(»Mt 'J’o the 
filtrate another twui or more e.e. of }>1 k ny lhydra/ine acetate 
solution were added and the heating eontinued lor another 
hour and filtered as before. The filtrate upon cooling 
deposited the osj/oncs. The bulk of thi> black tarry 
impurity aud unaltered base were removed ]>y the tiUiations 
and the remainder was m most cas(‘S eliminated by per- 
colating the dry osazories with ether. With some galactan 
gums this impurity was not entirely extracted by this siinjde 
method. The osu/oims had either to be jireeipit'itid by 
cooling a hot saturated alcoholic solution when tin* quantilV 
was large, or the osazones were successively extracted with 
ether. and cold water wheu the quantity was small 

The separation of the purifii'd osazones of arahmose and 
galactose was »ccompli.shcd by taking advantage of tlie fiict 
that arahiuose is more soluble iu hot water and in alcoliol 
than galactose. The mixed osazoncs were either treateil 
with hot water and then with hot solutinns of alcohol of 
increasing strengths, or they were completely' di.'-solA <*<1 iu liot 
eonoentrated alcohol which was sloAvly eMiporated, hot water 
being added to maintain the origiuul volume, lloth methods 
w'ere fractional, and galactosazone was obtained at one end 
and tirahinofazone at the other. The intcrinediate fi actions 
consisted of mixtures of the two. The end products were 
found to be pure by' microscopical exnminutii»n, and by 


their inahllity to he resolved into fractions with differing 
melting points. In the microscopical examination, oil 
globules aud amorphous particles were sought for ; the 
pretence of those would show that the purification of the 
osazone had not been completi*. The intermediate fractions 
I wore cither treated as before or they Avere grouped together 
before treatment according to their respective melting 
points. With arahinosazone and galactosazone a little 
experience enabled the o]ieration to be quickly performed. 

In the case of another .slime which liydroly.sed to 
galactose and a glucose, much the same treatment Avas 
followed in sejiarating the osn/onos. By thi* gradual 
addition of ^trollg alcohol, the galactosazone dissolved, 
leaving the glucosu/one. Again, by the eoniplete solution 
in hot strong alcohol and gradual addition of Avater, the 
glucosazone was made to precipitate hefon* the galactosa- 
zone. Both methods depend' d upon the relatively greater 
solubility of galacto'.azone and insolubility of glucosazone 
in alcohol. 

To return to the gum ol JJarf. a( ((do'', it was found that 
it hydrolysed to a mixtine of arahmose and galactose, dbe 
natural gum ol Acucia hintu aia aNo hydrolysed to these 
sugars iu {ipjtareiitly the same proportions. It Ims, there- 
fore, been shown that the bacterial gum and the natiiial 
gnir: AAere chemically identical, and as the organism wa^ 
found in the tiee and ^in the places from Avliich the gum 
was exuding, and fintheniiore us the fresh gum contains 
myriads of dead bacteria, it is to Bact, a< hckv that the 
origin ot tlie gum must he aserihed. 

The natural gum of tin* other trei*. Jcomo pe/m/acir/v, 
consisted ol a mixture of iirahin and iiKtarabiu, or ((‘rasin. 
Mcturahin sAvells with Asatti, iorming gelatinous lunqis 
which may ^loAAly dissoh or may not, according to the 
age of the gmn. It is difisohed m the sap of tlie jdaiif, and 
becomes iuRoluhle when the gum dnev As I lia\e already 
nieutioned IJact. acancr, the arabiu former, and anotlier, 
IhirL vivtarabtnum^ Avert* isolated from (lie tissues of the 
plant. Ba('t. viefarabiuum gtew as stiff cidiesivc eolonie" 
upon ordinary media ; the AvnnlJ^ tl iqqicaiance and leathery 
cousisteucy' of the colonie- suggested tlie presence of an 
insoluble gum. Ujmn ‘-aeeliaiose-pot.ito-agar it greAV as a 
tliiek slime, which, while not so thin as liie filime of Ika f. 
(trai'ia , was still capiihle of being iMsdy removed from tlie 
surface of the medium. Upon digestion in the niitoelave, 
the slime yielded a solution- of ji gum which behaved to 
reagents like aialiiii ; wlien the digeslion was conducted 
with cure, the gum WMS convened into the iu'-oluble lorin 
upon drying or hv tieatnieiit with alcoluil. In thi.s condition 
it SAvelled with Avnlcr, foriiiiiig an unfiltcrable jelly, 'fhe 
dehydration had coincrtod the gniu into a substance like 
metarahin, aud, like a typical iiK'tarahin, it w'as insoluble iu 
dilute alkali. Boiling dilute sulplmrie acid hydrolysed it to 
urahinose and ijilactose. The mi'tarubiri of the natural 
gum behaved m juet isely the same Avay. Tllu^ the bacterium 
undoubtedly produced a iiiefanihin gum, and to itsacti\ity 
must he ascril>ed the formation of the metarahin portion of 
the natural gum. 

Concurrent with the formatiou of gum in solutions ot 
saccharose, there Avas a jirodiietiou of carbon dioxide, 
ethyl alcohol, and acids, I’he earhon dioxide was small 
I in amount, aud was iletectcd by aspirating the air in closed 
culture flasks through baiy ta water. The alcohol was also 
small in ainoiuir, aud avus obtained upon distilling a fluid 
! culture conlaining chalk, alter saponification with harium 
hyilroxide. The acids as formed in fluid cultures con- 
taining chalk Avcrc found to he /-lactic and acetic, with 
traces of succinic, lain ie, oxalic, and formic. The ratio of 
non* volatile to volatile acids was roughly three to one. 

The method AA'hich [ have found most useful for th(* 
detection of the bacterial acids i.s as follow .s; — A 20 or 
.30 days’ culture containing clialk is decanted, and the fluid 
is evaporated doAvn to small volume. Both fluid aud 
re.siduai chalk, &,c., are acidified Avitli dilute sulphuric acid, 
cooled and filtered. The calcium sulphate residues are 
added together, drained by means of the filter-pump, 
wa.shed with a small quantity of Avater, and dried in the air, 
or in an incubator. The fluid, together with the washings 
from the residues, are extracted in an ether extraction 
apparatus sticha" that of iSchoorl (this Journal, 1900, 667). 
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Tilo dried calcium sulphate ia ground to a rough powder 1 
iiud extracted either within a perforated tube in the same | 
apparatus or else in a Soxhlet apparatus. The ethereal 
solutions are slowly distilled and the ether recovered. The i 
residual solutions are exposed to the air until the odour of | 
ether disappears. Hot water is added, and the insoluble i 
ocids that separate are removed by filtration and examined. 
As i\ rule, the insoluble acids are chlefiy obtained from the I 
ealcium sulphate residue. The filtrates from the insoluble i 
acids are added together and distilled in a current of steam 1 
nnlil all the volatile acids have passed over, or until the t 
distillate has n constant acidity. The volatile acids are then 
divided. One portion is uontraiised with Midinrn hydrate, j 
evaporated to small volume, and treated with silver nitrate | 
to precipitate the acetic ac'd ; the filtrate from the silver I 
acetate is placed under observation for the blackening I 
cau'-cd by formate. A jiortlon of tlie second iialf of the 
volatile aculs is tested lor formic acid with mercuric 
chloride. The remainder is treated with an excels of 
calcium carbonate, evaporated to dr>ness, and extracted 
with ‘strong alcohol. The bulk of the acetate and formate 
remain^ undi.''S()h ed, and much of the Imtyrate is dissolved 
and may lx* recognised by the odour of the eibyl ester. 
'I'lie iiOU-M)hil lie acids arc evaporated to small volume and 
allowed to Cl V stallise overnight, 'flu' ervstul.s of sucein.c 
acid aie filteri'd olf and tested The filtrate is tieated with 
an excess ol calcium acetate and xvarmed, when the tartiate, 
citr.ite, aud o.valate that may precipitate arc si iiarafcd by 
filtiation. h’or tiieii identification, see School 1 (lar cit ). 
To the liltiafe an e\('e.ss of milk id lime i.s added, and the 
solution Is tillered. 'I'he residue contains the remainder of 
the sneenne acid. The filtrate is I'vaporated to drvness and 
extracted with liot Tu piT cent, alcohol. 'I'he extract 
v'cmtains calcium lactuti , whicli is allowed to crvstallisc out. 

It i.s mterestiiig to note that both Hurt, itcnrtcc and JJar.t. 
tiii larahinitm pioduci'd the same acids during the ‘errni illa- 
tion of saccharose. IMorpli.nogically, the bactena aie very 
similar, and had the gums had an equal solubility it is 
possible that the cultiiial chaructv'r of the organi.sms would 
have beeu identical. So miicii was I impressed with the 
idea that the one was a mod fication of the othci tliat f 
subcultivateil both hacteiia at dO ' and at IT' tor four 
months, to see if an aiqiroxiniation would ensue, but 
no change was observi’d. If thev liad onginully been one 
organism, long cultivation under neutral coiniitions h id 
so fixed the characteis tiiat they had become definite 
pioduccrs ofarnbin and metarabin le^pectivcly. 

I had an opportiinit) of investigating tlie gum-fiii,\ of 
other tiec" The tir^t of these was the gutn-lliix of the 
vine. Nome vines in certain low-lying portions of a 
vineyard showed an exudation of gum upon the ends of 
branche.s tliat had boon pruned in the previous season 
The gum tool thus been cxjiosed to the winters rains, aud 
■upon being tested w'n.s found to consist of iiietaiabin. 
From tlie gum-bearing brandies 1 separated Bart, acurue 
iind Bact. metaratnnum. Had freshly exuded gum been 
obtainable it doubtless would have been found to eousivt, 
like the gum of A carta penniurrris, of urabm and metara- 
tiin, the products of both bacteria. 

A sample of plum gum consisted of arabin and metarabin. 
The soft and fre.sh gum yielded a culture of Bact. acacitr. 
Bact. metarabinum was not obtained, but as the organis.u 
is, on account of the insoluble nature of its gum, easily 
crowded out of the culture plates by the more diffusible 
Bad, acacuc, the failure to obtain it does not indicate that 
the metarabin was the product of the organism that wa.s 
found. 

Bact. acacia was also separated from the ti^^sues of gum- 
hearing red cedar, Cedrela Audralis^ and from the 
unknown stock of a Japanese date plum. 

' Two interesting cases that I examined were the fruits of 
the peach and the almond, both of which were exuding 
gum from in, sect punctures and cracks. The fresh gum 
taken from cavities within the fruits contaiped a few cells 
oi' Demaiium pullulans and practically no living bacteria, 
although the microscopical examination of stained films 
showed that the gum was really a gum matrix in which 
were imbedded immense numbers of badly staining (i.e., 
dead) bacteria. The gum had not been formed in the fruit 


but had been forced into it by the sap pressure ; its place 
of formation hud been the stem and branches where the 
sap is less acid than in the growing fruit. The acidity 
kills the bacteria that accompany the gum, but has little 
effect upon adventitious yeast-like moulds, such as 
Dematium, which thus become the only living inhabitants 
of the gum. The arabin -former, Bart, acacia^ was found 
in the branches attached to the fruit, where it had produced 
the soluble constituent of partially soluble gum. 

Massee lias recorded that Dematium pullulans caused a 
gum-fiux of the plum, and as there w as the possibility that a 
similar claim might he made for the races that I found In 
the peach and almond gums 1 investigated the slime pro- 
duced by the peaeli-ruce in saccliarose media. The slimi; 
yielded a gum which, while soluble in the fluid cultures, 
eiisilvHiecarae altered to an insoluble modification, which was 
.soluble in dilate acid and .nsoluble in dilute alktili. The 
gum was not hydrolysed by boiling .5 per cent, si’lphuric 
acid, but concentrated acid converted it into a mixture of 
arabinose aud galautose. 'fhe gum was tlurefore a 
pararabiii. 

Hot dilute hydiochlorlc acid was employed to extract 
flic •'lime from cultures of Dematium grown upon .solid 
media, aud it dissolved not only the pararabiii but also a 
carbohydrate from the nucleic acid of the mould. This 
suh.stance was easily liydrolysej to a mixture of gluco.se 
aud a galactose. 'I'Jiat it was not a constituent of the true 
slime was shown by its nb^enco in the filtered fluid cnltureB. 
As the almond gum did nut contain pararubin and us its 
pr(‘scn<>c is unknown in peacli gum, it is evident that Dvma 
Uam pulLulan.'i playatX no jiart in the formation of these gums. 

In these two IVuits as well as in the led cedar, I found an 
organism Bart, persira, which i»ioduecd a gum. This 
hydrolysed to a mixture of arabinose and galactose, the 
lattiT preponderating. Jt was iiither an insoluhle gum, 
hilt when dis.solvoil m dilute acid it was not readily 
prcciintated by the addition of alcohol. Tins suggested a 
means of determining whether or not the bacleriiini 
coiitnbuted towards the gum-fiux of the trees m which it 
occuned. Alnioiul giiin was treated with water and the 
arabin removed The insoluble but swollen residue was 
dissolved in the autoclave. The solution of the gum was 
acidifieil with hydrochloiic a^'id and treated with alcohol. 
The filtrate from the precipitated metarahie acid wa.s 
ucutraliseil with .sodium hvdroxid'', when a small quantity of 
u gum was pre<‘ipitiit('d. This was dissolved iu the autoclave 
and tcsteil. It gave the same reactions as the gum of Bact. 
pcrsica, so that tliis organism had eoiilributed its quota 
toward" the gum which exuded from the almond and 
jirobaldy also iroiu the peach and cedar. 

The acids which the bacterium formed from saccharose 
consisted of la'-tic and butyric, witli traces of Kuccinic, 
formic and acetic. Fthyl alcobol and carbon dioxide were 
also produced. The only positive coagulating agents that 
could be depended upon in testing the gum were neutral 
ami b.'isic lead acetates, baryta water, milk of lime, and 
alcohol. 

W6 have already seen that when Dematium pullulans 
produces a ropiiu'SH of fluids, the viscosity is due to the 
presence of pararubin. 'This member of the arabin group 
eicciirs naturally mixed vvitli arabin as an exudate ITum a 
species of Sterculia. Wiib the object of discovering a para- 
rabiu bacterium, f Cvumiued the gummy exudation from 
Slerruha diversifolia, and found therein the arabin bacte- 
rium, Bart, acacia’, which explained the presence of arabin 
in the gum. Associated with it there waa another 
baclerifim which produced a gum upon or in media 
coutuining saceliarose, dextrose, levulose, galactose, man- 
nite, or glycerin. Three races of the bacterium were 
obtained; the.se differed slightly in their cultural characters 
I aud in their optimum temperatures. The gums produced 
! by them also differed in some of their chemical reactions, 
hut all were constant in giving curdy precipitates vyith 
I alcohol, baryta water, basic lead acetate, and ferric chloride, 

I Copper sulphate, followed by potassium hydro.xide. gave a 
I blue compound which coagulated upon heating, like arabin 
and many other gums. 

The gum had been obtained from slime which had 
1 formed upon saccharose-potnio-agar as well as in gacebarosof 
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affpscatrii'.e fluid. Upon desiccation, such a‘< In dr^Inp at j 
JOO^ the gum was converted into an inholublt- inoddfcation, 
Hfhich Bwelled with water. Dilute acid dissolvid it readily, 
while the swollen carbohydrate was contracti il, hut not 
dissolved, by dilute alkali. The gum was not atfarked by 
boiling 5 per cent, sulphuric acid, but treatment Mith con- 
eentmUMl and then dilute acid converted it mto u mixture 
of arabinose and galac'ose. Thus, the bactenul ]»rodiict had 
the same solubility, the same resl.stanee to }iy<lrol\'is, and 
gave the same products of hydrolysis as pararalun, which it 
undoubtedly wa*. The gum of Sterciilia i-, therelbre, the 
product of Bact. arncicn and an organism wliich 1 have 
named Bact, pararahmum. Like the uriibin und nutniahin 
bacteria, Bact. pararabhntm does not secrete nnerlnse, .tnd j 
thus may be distinguished from many othiT slmie-fonning I 
bacteria. The acids formed from saceharoM cou'-isted of ^ 
siiccinie, laiiric, butyric, acetic, and formic : tin- r.ifio of 
volatile to non-volatile inids was, roughly, 1 : lo Kilixl 
alcohol and carbon dioxide were also produced. 

In concluding the first part of this pajier, J h.i\c shown 
thnt bacteria inhabiting tlie tissues of giirn-hcaimg trees 
can form arabin, mefarabiii, pararahiii, and othci gum*- , and i 
since we must admit tl’.nt the natural gums of these trees 
were produced by the bacteria, a\(* must also admit the i 
probability of till other gums of an arabin n-ituie being ■ 
produced by bacteria. To ]mt it .shortl^. the .irahm 
gums are bacterial gums. The tree is, as it xxere, a 
lalxtratory in which certain constituents of the hap are 
cimverted by bacteria mto gum whieli eithei flows out 
from cracks or w’ouiids or is carried with the sap mto the 
developing fruit. Although J luive not exunnnei! every 
kind of tree affected witli gum-flux or tiees in other 
clinrifttes, yet it will be agreed that enough has been done to 
show tliat the vegetable gums are bacterial and not higher 
plant products, and that the difTeiences in the nature of the 
girms are due to the fact that they aie produced by 
different haeterin. Differences in tlu' phy.si<M! natuio <)f 
tbe same gums, such as the varieties of gum amlile. soluble 
wattle gums, &c., arc probably due to dillcrenees in the 
(climatic) temperature of formation and tlio natuieof the 
aiip. It is known that the gum of one season differs 
optically from that of another, and a diffeiem e to sca.son 
would undoubtedly mfluenci- the aclivit} ol the hucienu in 
certain direction*^. 

Every susceptible tree does not proiluee gum, hut it 
eonld be made to do so by an artitieial infeetion. either 
with pure bacteria or with the fiesh juice from a selected 
ami affected tree. Furthermore nil the branches of a tree 
may not be producing gum, and in such oase^ an artificial 
infection would augment the yield. Thus thr world's supply 
of gnm might be materially increased it the native caflu rern 
could he instructed in the principles of plant infection, i,c., 
Iltiw to sow hacfi'i-ia and reap ixiim. 


(Pbituart). 


HAKI’.V GiaM.SII.\W, 

MEMnKJi OK Committee or tiik ItfAXCHi sTaii Shci ion 
OF THE {Society ok Chemical Imuistim. 

Harry Grimshaw was horn at ('heetham Hill, .Mau- 
ebester, in 1851, and receixed his scientific education in 
Owens College, which he entered in 186ri. He .studied | 
chemistry under Sir Henry Koscoe and Prof, Schoi 1cm- I 
mer, gaining tlie Dalton Chemical Scholarship and other 
distinctions, and finally being elected a demonstrator 
and assistant lecturer in chemistry. Later he com- 
menced as n chemical manufacturer at Clayton, near j 
Manchester, in company vritb his younger hiother, and 
was also on the directorates of the Hecovered Kubber i 
Wcirk.s, Ltd., and the United P, abler Co. i/d. Since * 


the formation of the Society of Chemical Industry, he 
has been an active member, and more especially in con- 
nection with its Manchester Section. Some 11 or 12 
years ago he assisted in the formation of the Chemical 
Section of the Manchester Chamber of Commerce, 
afterwards acting as hon. secretary of the Section. 
H. Grinisbaw always took a great interest in local govern- 
ment and affairs, and in 1881 was elected .h member of 
the Bradford (Manchester) Local Board and of the 
Bradford School Board, and became in 1897 a represen- 
tative of Bradford in the Manchester Cify Council ; he 
wa.^ also a member of the IMcr.soy aud Irwell Joint 
('ommittee. Mr. H. Grimshaw has been a magistrate 
since 1892, and by his death the Cit} of .Manchester 
will sustain a severe loss, and particularly the districts 
he represented, wherein he was ever zealous in promot- 
ing the interests of the poor. Amongst liis original 
scientific xvork maybe enumerated the folloxviiig :--In 
1873, an investigation on Kthyl-amyl, read befoie the 
Chemical Society, on which occasion the late Sir Edw. 
Frankland said that “students xxould do well to look 
upon it as a pattern for reseaich work”; 1875, on a 
crystalline basic calcium chloride ; JH77, on Di-isopent}l 
or Diam}l; and 1879, Analysis of the Water of 
Thirlmere (subsequently taken to supply the City of 
Manchester). He died sbmewhat suddenly on Jan. 29th. 


WALTEIl GEORGE McMlLLAX, 

Secret vky of the Institctiox of ELEcrnicAL 

l'A(.INLi:Ub, tXo. 

W. G. McMillan was born in January 1861, aud re- 
ceived his education iu King's College School and then 
in King’s College, where he gained the Daniell Research 
Scholarship in 1880. His special study was metallurgy, 
though his long course as a valued abstr.ictor, since 
1882, upon the stall’ of this Journal has amply demon- 
strated the fact that bis knowledge of science was both 
well founded and thoroughly comprehensive. After 
leaving King’s ('ollege he xvisely worked for about a 
year with an accountant in order to obtain an acquaint- 
ance with business methods. 'J'hen returning to the 
College, be became private assistant to Prof. Huntington, 
audio J 883 was appointed Demonstrator in bis Metal- 
largical Department. Here be remained till 1888, when 
he xx'as appointed for fixe xears under the Indian 
Government as chemist and metallurgist to the Cossi- 
pore Ordnance Factories near Calcutta. Immediately 
on his return to England he xvas elected Lecturer 
in Metallurgy at Mason’s College, Birmingham, and 
held the position till 1897, when he xvas appointed 
Secretary of the Institution of Electrical Engineers. 
W. G. McMillan has xvritteu two articles on Electro- 
Chemistry and Electro-Metallurgy lor the supplement 
of the “ Kocyclopirdia Britaumca,” a “ Treatise on 
Electro-Metallurgy,” and a translation of Di. Borcbers’ 
“ Electro-Metallurgy ” in 1897. 

Whilst iu India he was Examiner iu (Chemistry at the 
Calcutta University. He was also Vice-President of 
the South Staffordshire Institute of Iron and Steel 
Works Managers in 1897, aud the Examiner in Electro- 
j Metallurgy for the City and Guilds of Loudon Institute 
j at the tim(‘ of his death. 

After partial recovery from an attack of pleurisy, be 
suddenly suffered a relapse, and died on Sunday night, 
Jan 31. 
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I.-PLANT. APPARATUS AND MACHINERI. 

Itcactum-Toircrs and the Jier/ulatioti of 7'emperafurr in 
them. IT. Kuhe. Zeits. anjicw. Chem., 1903, 16 [19], 
437—144 ; anil 1904, 17, [l], 8—9 
I’lTE first part of the paper is a review' oi modern practice. 
The demands made on the filling material are discussed, 
and the extent to which different materials meet them. It 
IS found that with suitable filling material it is advantageous 
TO increase the area oT tlie tower and les«en its height ; but 
the greater the hori/outal seetion of the tower the more 

Fio. 


dirtieult it becomes to seeiire unilV/rra distribution of the 
I absorbing liquid. The author describes a distributor of his 
' own, the action of which will be clear from the figures. 
A is the tower, and B its cover. The liquid entering by the 
sloping tube enters the vessels 1) and F (Fig. 1), which 
divide it into a number of small streams. These streams 
fall into the compartments J (Fig. 2), which communicate 
with the delivery trouffhs forming the revolving arms H ; 
and the size of each compartment is proportional to the 
length of the connected trough, and hence to the circum- 
ference of the circle over wliieh the water flowing into the 
cell and out by tlie trough is distributed. The whole is 

1 . 




driven by an external motor, and secures a very even 
distribution of the liquid. The abstraction from the react- 
gases and liquid of the heat produced by their reaction 
has alway.s been a desirable thing to accomplish, for rise of 
temperature usually means imperfect reaction, and hence 
necessitates increase of tower-capacity and of volume of 
liquid to be handled. It has, however, presented difficulties, 
lor the walls of the tower abstract and dissipate but very 
little heat, ,and tubes, when introduced, have usually aerved 
to collect the liquid and destroy its even distribution in the 


portions of the tower b?'ow ‘hern. The author has devised 
two plans of effecting c'loling, the one in stoneware, the 
other in lead. The stoneware device consists of a circular 
drum, illustrated by Figs. 8 and 4, which is built as a section 
of the tower. Vertical tubes pass through the upper and 
lower faoes of the drum. The upper face of the amm is 
divid^ into sections by slightly raised ridges, each section 
contmning one of the ve^oal tubes ; and each tube is 
provided with a loose cap pierced with boles at the sides. 
The whole of the liquid passing down the tower tho comes 
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iuto contact with the stoneware drum, and the ridges and 
vertical tubes secure that the distnbution of the liquid i‘< 
not disturbed. Inflow and outflow tubes in the cylindricu) 
sides of the drum are arranged for the passage of the cool- 
ing water. Any numbt-r of such drums can, of courstj, he 
intercalated throughout its height, as sections of the towei. 
The mode of doing so is indicated m Fig. 5. In the case 
of a leaden tower, horizontal leaden tubes, say 8 cm. 
diameter, are passed through the walls of the tower at 
regulated di.stances apart, say 18 cm., ilie whole set ending 
in a common reservoir .at each end, so tluit a single inlet 
and outlet serve for the ita d-watcr of the set. 'I'o secure 
evtu distribution of the fluid in the tov,er, ('aeh pipe is 
n])bcd at interval by bending round it strips of lead ] in. 

I lo \ m. square in section, and twisting and soldering the 
; ends of each strip. In filling the tower, prisms of coke or 
I other filling material arc arranged so as lo lead the liquid 
1 Irom any section of one tube to the corresponding seciiou 
j of the next. Soft lead can be used for these tubes if webs 
of be passed througli them to prevent sagging; 

and the weight of the tubes should he carried by an external 
iraraework, not by the lead of llu‘ tower. Tii an actual 
ease, in which gases were to bediled in a touer 2'7 in 
bquaic and 8 m. high, by sulphuric acid of I -7 sp. gr., hotli 
gas and acid entering at a temperature of JiO'O,, diyiiig 
was very imperfect, becaiisg the heat of absorption raised 
the lempeiatuu: to over 7() (', When, however, cooling 
tubes were introduced, tin* effluent gas was at Lb')"* 0., and 
well dried, though the amount of drying liquid had been 
reduced. OhviousU, the siihscqiient removal ot a gi'in 
<iuunuty of wat).r m rc-(‘oiicentratiiig the used sulphunc 
acid is effected more economically from a small quantity of 
more dilute than from a large quantity of less dilute acid. 
The application of cooling tubes to the Gat -Lussuc tower 
j should effect a considerable economy, hot h iu tovw'i’-spaee 
1 and in acid — .1. T. 1>. 

i 

llNOLIBH TaTKNTs. 

Roller Crushnuf Mills ; Ivipts. ?tt . The 1 .dison ( Ire 

i Milling Syndicate, litd , London. From 'i'. A. l''di*-on, 
j Llewellyn Faik, A’.J. Eng. Fat. Feb. 4, 19v>r>. 
i 'riiK crushing rolls consist of crushing plates attuehed to a 
1 roll centre or huh, made in two parts, which are seuited 
j together on opposite sides of an enlargement on the roil- 
shiift, (-0 that mowineut along the sb.ift is prevented. One 
of the rolls may be lateially movable, and coniieeted to its 
i driving shaft by a non-circular “ wobbler *’ or loose shait. 
j Details in the couplings connecting the rolls to the driving 
j gear, and in the bearings and lubricating arrangements, are 
; also claimed. — U. A. 

I Treatment of Animtil, Veiiclahle, or Chemical Substances 
for the Puiposi of Increasiroj their Solubility in Liejuids. 

' J. Muggi, Faris. Eng. J'at. 9002, April 2i, 1903. 

Skk Er. l*at. 33(),f;91 on90a ; this J., 1903, 107H.— T. F. B. 

Vi erentiny Erplosiuns in Vessels i 'ontaininy fn flammable 

Liquids; IJerice Jor . K. vScheuffgeu and Fabrik 

! Explosionssicherer Gefasse G.m.b.li , JSalzkotten, West- 
phalia. Eng. Fat. 25,547, A’ov. 23, 1903. 

'I'hk filling and discharge openings of the vcBsels are fitted 
with a number of perforated cylinders, one within another, 
and closed at the liottom, tlie perforations m the cylinders 
! being displaced relatively to one another. The space 
between each pair of cAliuders may be filled with fire- 
resisting material, such as asbestos, glass-wool, &e. (See 
also Eng. Pat. 2384 of 1901 ; tins J., 1901, 974.) — R. A. 

I UjlirKD JsTATKS Fa TENTS. 

: Separator ; Centrifugal Liquid . A. B. Ayers, 

1 Lansing, Mich., Adminigtrator of J. H, Ayers, deceased. 

, U.S. Pat. 748,038, Dec. 29, 1903. 

, The separator is provided Avith a series of baffle-plates, of 
I regular polygonal form, arranged in concentric order with 
chambers between the plates, and formed Avith horizontal 
i slits or openings. The metal betAveen the openings is bent 
i at an angle to the plane of the plates, so that its lower edge 
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extends outwards farther than its upper edge, thus causing 
a downward flow of the liquid passing through the openings. 

— li. A. 

Vacuum Driers; Filling or Emptying Apparatus for . 

K. Passburg, Berlin. XJ.S. ,Pat. 748,414, Dec. 29, 1903. 
(See also Eng. Pats. 4126 of 1901 and 12,453 of 1902 ; 
this J., 1902, 158, and 1903, 708.) 

The vacuum chamber is provided with automatic coii- 
tmuously-working filling and emptying devices, located 
respectively at the inlet and outlet of the chamber. Each 
<'if the devices consists of a number of pairs of suitabK-* 
closing devices, with an intermediate chamber between each 
pair, and an air-sucking apparatus conmjcted with each 
of these chambers. — 1*. A. 

Drying Moist Material ; Apparatus for . P]. 

Trump, Syracuse, N.lf. U.S. Pat. 748,893, Jan. 5, 1904. 
A CLOSED system is formed through a series of chambers, 
one of which consists of a stack for the treatment of 
the material. The stack increases in cross-sectional area 
upwards, and is contracted at the top, the material to be 
treated being fed into it through suitable regulating means, 
'(’he drying agent is forced upwards with a spiial motion 
through the btack, so that it not only holds the material 
under treatment m suspension, but also separates the 
finished from the unfinished material, this selective action 
being strengthened by the decreasing vertical velocity of 
the drying current, due to the construction of the stack. 
'I'he finished mati'riiil is icceivcd in a separating-chainbcr, 
fii'iii which the drying agent is returned to the stuck. 

— K. A. 

Treating Malvrud; Pioccss of . P]. N. Trump, 

Syracuse, JS.Y. U..S. I’at. 748,894, Jan. 5, 1901, 

M'hk clai. ns relate mainly to the proces'' carried on bv tlie 
apparatus claimed in the prcec<Ung patent. — 11. A. 

[TP'ah’r] Distilling Ajiparatns. Eva Iv Stocker, Adminis- 
tratrix of J. StockiT, St. Louis, iMo., deceased. U.S. Jkit. 
748,564, Dec. 29, 1903. 

This apparatus coiiijiriscs a closed tank furnished with 
insulated w'alls, a condensing- coil arranged within the tank 
and connected with the supply-pipe, a cooling tower within 
(he coil, an evaporating chamber and a heating chamber 
located respectively at tlie top and (he bottom ot the tower, 
and a receiving tank beneath the coil. A communicating 
passage i^ provided between the In'ating and evaporating 
chambers, and a pipe leads from the top of the condensing 
coil to the heating-chamber. — IT A. 

Filler-Pms [Pulp'], p], Ih Hack, Assignor to the 
American Pdlter Press Extraction Co., Denver, (kilo. 
U.S. Pat. 749,140, Jun. 5, 1904. 

The press is composed of distinct pulp-holding and filter- 
ing members, with a movable head or end, and tightening 
levers for acting on one of the head members. The 
members are provided with registering^ openings, forming 
longitudinal passages outside the pulp and filter chambers, 
each pulp-frame having a lateral channel for the introduc- 
tion of pulp to the pulp-chambers. Provision is also made 
for the introduction of Injuid and air, and for the discharge 
of the solutions after they have pas.sed through the pulp. 

—It. A. 

French Patent, 

Distillation Apparatus. A. II. L. Gcrhardt. 

Fr. Pat. 835,034, Sept. 4, 1903. 

The apparatus is arranged for the continuous distillation of 
any liquid, such as benzol or water. Inside a vertical still 
is placed a steam heating -coil, provided with a drain pipe 
for the condensed water. The liquid to be distilled passes 
through a preheater, wanned by the hot vapours, and is 
admitted into the still through a pipe, the level being kept 
constant by means of a ball valve. The vapours generated, 
pass through the preheater, and are then condensed in a 
water-cooled spiral, and drawn off. A safety-valve — which 
may be of special design — is fixed to the preheater and if 



there is any sudden disengagemeShi of, gas from t|ie crude 
preheated liquid, this gas is bloym through a pipe into the 
still. At the same moment a ball valve closes the pipe 
admitting the crude liquid to the preheater, thus preventing 
the blow'n-ofi gas from again mixing with it. The 
apparatus is quite automatic in action. — L. F. G. 

n.-FUEL. GAS. AND LIGHT. 

Retort ; Vertical [Gns] — \V. King. J. Gas 
Lighting, 1901. 86, [2122], 80—83. 

In the Settle-Padfield experiuieutal plant at Exeter, e.xcel- 
lent results have been obtained from two and a half years’ 
working of a vertical retort improvi.sed out of old 16-in. 
circular retorts, 'fhe method of feeding is one of the most 
important features of the system. From the top of the 
retort rises a short 6-in. bored cylindrical tube, on whieli 
a conical hopper is fixed. A rod within the tube carries a 
fixed cone at the bottom and an adjustable one at the top, 
both having their aiuces pointing inwards. This constitutes 
the plunger, which works up and down smoothly within 
the tube, being actuated from above by a reversible wmrni 
and toothed-w'hoel gearinsr. Tin* coal, in the form of slack, 
IS fed .nto the conical hopper ; and, as the plunger rises, 
the top cone rises from its seat and the coal drops into 
the annular space round the rod. On the descent of the 
plunger, when the lower cone passes the outlet of the 
cOindtr, the charge slips into the retort, being directed 
towards the incandesceut sides, and the gas is driven out 
lapidly. The charges are very small— about 6^ lb. at a 
tim(‘. During the charging there is no escape of flame and 
smoke. It IS stated that no trouble is experienced from 
stoppage of the ascension pipe. From Somerset, Durham, 
and \ orkshiie slacks, it is claimed, the yield of gas is o\er 
13,000 cb. ft. per ton, against slightly over 10,000 cb.ft. with 
ordirmr\ horizontal retorts ; it is said that the tar is entirely got 
rid of, the largi^ hard coke produced is more valuable; than 
that obtained m horizontal retorts, and that the quality and 
qnautiu of the gas aro well maintained hour by hour. A 
new bed of retorts has bceu constructed containing six 
circular*retorts, three on each side, of I ft. 4 in-s. top diameter, 
expanding to 1 ft. 9 ins. at the bottom. The vertical portion 
IS ft. long, and the curved, inclined, discharge end is 
4 ft. 9 ins. long. Ground space will be saved, as the charging 
is done mechanically from abovi;, and di awing takes place 
by gravitation. It is calciiluted that the floor area required, 
in the case of 20.ft. horizontal rotoits, is 103 sq. ft. per ton 
of coal carbonised, cijual to 99 cb. ft. of gas per square 
foot, wJiercas the Exeter plant requires only 79 sq. ft. per 
ton, equal to 161 cb. ft. of gas per square foot. A definite 
opinion as to the capital cost and fuel ae.count of the system 
IS not yet justifiable; but it is urged that there wall be 
savings in connection wdth stoking and drawing machinery 
and brickwork, and that not only is a lower temperature 
sutficient for carbonising by this system, but there is less 
brickwork and less coal to be healed up for a given yield 
of gas. The use of small coal or slack, instead of large 
coal, effects a large saving. — II. B. 

Cyanogen ; Recocery of , by Bueh's Process at Hanover 

Gasworks. Kbrting. J. f. Gasbeleuchtung, 1904, 47 , 
[3], 45 — 46. 

At the Hanover gasworks, the gas, after removal of the 
tar and naphthalene, is passed through a standard washer 
having four chambers, the first three, which contain the 
absorbent liquor, being fillt‘d with wooden faggots, whilst 
the fourth is provided with rotating metallic discs, between 
which (stirring chains are suspended. To prepare the wash- 
ing liquor, a solution of ferrous sulphate, of 19° — 20° B., is 
run into the fourth chamber, and the gas from the absorp- 
tion chambers is passed through it until all the iron has 
been converted into sulphide. When cyanogen is found 
in the gas leaving the washer, the cyanogen mud from 
chamber 1 is pumped into a reservoir, the liquor from 
chamber 2 is pumped into chamber 1, that from 3 into g, 
and the fresh sulpliide liquor from 4 into 3. These ehmiges 
are required every 18 to 24 hours. The cyanogen mud is 
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Hold witbont farther treatment ; it contains about one-third 
of the ammonia m the coal. (See this J., 1 903, S.jti.) 

— H. K 

Sulphur in Coal and Coke ; Hapid Method of Ddermining 
— . J. }). Peunock and D. A. Morton. XXIII., 
page 131. 

Mercury Vapour ; Condnctiviti/ of — [^Mcrcury Vapour 
Electrk Lamp']. I'. C. Hewitt. XI. A., page 111). 

English Patents. 

Briquettes; Manufacture of Fuel . M. lleckiiig, 

Dortmund, Germany. Eng. Pat. 42G0, Peh. 23, 1903. 

The binding material, preferably in a li(iuid ^tate, is added 
to the fuel or combustibles “ shortly belore tlm completion 
of the beating in the heating apparatus.” The apparutu.s 
suggested consists of a rotating cylinder, which can be 
heated, into one end of which the fuel is fed, and moves 
towards the discharging (‘od hy reason of the rotation, or 
by accessory mechanism. The binding material i.s siinplied 
through a pipe, entering the discharge end of the cylinder, 
and is mixed with the eombustihle material by the rotation 
of the cylinder and its contents ; the point at which the 
addition of the binding nintennl takes ])lace, depi nd-^ upon 
the nature of the combustible, and the opiTation is not 
interrupted. Comjiare also Kng. Ihit. ]9(i2; this 

Journal, 1902, 1126.— -W. C. H. 

Coke Ovens. F. J. Colliu, Dortmund, Gorniaiiy. 

Kng. Pat. 7487, iMarch 31, 19U3. 

Sek Fr. Pat. 330,754 of 1903 ; this .J.. 1903 , loHO. -T. F. B. 

Gaseous Mixture which rs as Dry as po.ssiblv ; Produr- 

lion, by means of Liquid Hydrocarbons, of a , and 

Apparatus therefor. ]>. llfidemann, J’aris. Fug. Pat. 
23,1GG, Oct. 26, 1903. 

The combustible gaseous mixture, derived from liquid 
hydrocarbons, is rendered us dry as po.ssil)le, by removing 
all the moisture from tlie air required for the production of 
the mixture, before it enters the generator. I'he deposition 
of the moisture is effected by causing the air to How over 
the exterior walla of the generator, for example, by 
enclosing this within a larger tube, and causing the air to 
pass through the latter, in the direction opposit<' to that 
taken by the hydrocarbon mixturi'. The air mry also be 
supplied through a tube, provided with heat-conducting 
wings, placed in the upper part of the generator, where it 
is exposed to the reduced temperature, and also may be 
passed through chambers eontaiiiing water - absorbing 
substances, such as “ chloride of lime.” — W. C. H. 

Gas- Purifiers ; Inipts. in . R. Dempster and Sons, Ltd., 

and J. W. Broadhead, Elland, Yorkshire. Kng. Put. 
6910, March 14, 1903. 

Gas purifiers are arranged in compact groups of four, in 
square or oblong formation, in such a manner ns to l(>Hve a 
central space bounded by a portion of the inner wall of 
each purifier, this space containing the inlet and outlet 
valves and controlling gear of the purifiers.— H. B. 

Electrodes for Arc Lamps; Manufacture of . 

A. Blondel, Paris. Eng. Pat. 23,2G2, Oct. 24, 1902. 

MiVXRALIBED carbon electrodes are formed of carbon 
paste containing 10 — 70 per cent, of fluoride, oxide, carbide, 
or phosphate of calcium, to which is added from 3 to 25 
per cent, of borate of barium, calcium, aluminium, or 
nagnesinin, with or without borates of alkali metals. By 
the use of the earthy borates, which is the main feature of 
the invention, it is claimed that irregularities in tlie light 
emission are prevented.— H. B. 

United States Patent. 

G<u rO<7-Crai] ; Aj^aratus for the Manufacture of — 
R. Dempster, Marietta, Ohio. U.8. Pat. 748,933, Jan. 5, 
^ 1904. 

Sb 8 Eng. Pat. 16,764 of 1903 j this J., 1904, 14.-T. F. B. 


French Patents. 

Agglutinant for Agglomerating Coal Dust ; Manufacture 
of an — — . F. Hache. Fr. Pat. 334,782, Aug, 22, 1903. 

Accouding to this process, waste resinous products such 
as the heavy oils left in the distillation of tar, anthracene 
oils, petroleum, beech or oak tar, and resin, and similar 
hj'drocarbons, are mixed and distilled. A composite oil 
is thus obtained, and an artificial resin, which may be 
mixed with coal dust and sold in the form of briquettes. 

— L. F. G. 

Briquetles ; Manuftclnrc of Coal . G. Quentin. 

Fr. Pat. 334,983, 8e]it, 1, 1903. 

Coal dust is mixed with clay or loam in the proportion of 
5 per cent, of clay to 94'. I per cent, of coal, and 0*5 per 
cent, of a strong glue or gum arahic solution in wuiter, is 
added as an agglutinant. The briquettes are formed from 
the cold material. — L, F. G. 

Briquettes ; Manufacture of (Mrs.) F, A. Merrill. 

Fr. Fat. 33.'i,324, July 21. 1903. 

ScEEng. Pat. 1G,127 of 1903 ; this J , 1903, 1079.— T. F. B. 

Peat; Manufacture of Ftid f tom J. B. Bessey. 

Fr. Pat. 335,097, Sept. 9. 1903. Uuder Internat. Conv., 
Sept. 9, 19(»2. 

See Eng. Pat. 19,719 of 1902 ; this 1903, 943.— T. Y. B. 

Gas; Process and Apparatus fo) the Production of — — . 
II. 8. Klworthy. Fr. J*ut. :>3.j,i20, May 30, 1903. 
Under Intermit, Conv., May 31, 1902. 

Ski: Eng. Pat. 12.161 of 1902 ; this J., 190:’., 900.— T. F. B. 

Alcohol; Carburisation of — — F. Iliiche. Fr 
33 4,783, Ang. 22, 19(1.:. 

Denatekki) alcohol is mixed witli crude i»etroleum in about 
equal proportions hy volume. The mixture is then dis- 
tilled until the whole of tb<> alcohol has passed over. The 
distillate is a homogeneous jiroduct. mon‘ luiiiiQou.s than 
pure alcohol, and does not produce noxious fumes nor 
greasy residues. The residue^ of distillation find a use in 
industry as agglutinants. — J. F. B. 

III.-DESTfiUCTITE DISTILLATION, 

TAB PEODUCTS, PETEOLEUM, 

AND MINEEAL ViTAXES. 

Petroleum ; Canadian . Bull, of the Imperial Inst. 

(Suppl. to Board of Trade J.), 1903, [4], 183—187. 

The principal source of Canadian petroleum is the jirovince 
of Ontario. The crude petroleum is a heavy, dark brown 
oil, having a very unpleasant odour, owung to the presence 
of sulphur compounds. The sp. gr. generally ranges from 
O' 804 to 0*808. On distillation in the laboratory the oil 
yields: — Naphtha (sp. gr. O' 735), 12*5; lamp oil (sn, gr. 
O' 820), 35’8; lubricating oil, 43*7 and hard paraffin, 
3'0 per cent. On the large scale, however, in 1899, the 
yields of the different products were stated to be : — Benzine 
and naphtha, 1*6 ; lamp oil, .38*7 ; paraffin and heavy oils, 
25'3; waste, 34 '4 per cent. A specimen of petroleum 
from Westmoreland County, New Brunswick, having the 
sp. gr. 0-857, yielded Light petroleum (naphtha), 5*6 ; 
kerosene (lamp oil), 28*3; heavy oils and solid hydro- 
carbons, 5H*2 ; and water, 7*9 per cent, — A. S. 

Petroleum and Asphalt in the Islands of Pedcrnalesy Pes- 
-guero, and del Plata, Venezuela. Hirzel. Chem. Rev. 
Fett.- u. HarZ'lnd., 1903, 10 , [12], 275 — 277. 

The occurrence of extensive deposits of asphalt and petro- 
leum in the islands named, which are off the Venezuelan 
coast, near the mouths of the Orinoco, has already been 
reported by R. Zuber.' In the north-western part of Peder- 
nales, near the coast, is a large deposit of solid asphalt , 
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iiametJ “ La Brea,” l,OdO metres long and on tne average 
GO metres wide, in whiolj are a large number of crater-like 
depressions, containing a thick liquid asphalt of sp. gr. 1-01, 
from which bubbles of gaseous hydrocarbons continually 
arihc. Deposits of asphalt and petroleum have also been 
met with in other parts of the island. A specimen of the 
liquid “ crater asphalt ” yielded on distillation : water, 4*5 ; 
oil of sp. gr. O’ 870, 6 ' .5 ; oil of sp. gr. 0*9.50,25*1 ; and 
solid “pure asphalt,"’ 60*9 per cent. In the author’s 
opinion, it is evident that this liquid asphalt and also the 
solid asphalt have been formed from petroleum. In the 
island of Posquero, petroleum is found in the upper sand- 
stone layer and rises to the surface of the earth through 
fissures and cracks. This oil has the sp. gr. 0*918 at I.')® L'., 
and yields about 30 per cent, of illuminating oil.— A. S. 

Petrohum from Trinidad. Bull, of the Imperial Tnst. 

(Siippl.to Board of Trade J.), 1903, [4], 177 — 180. 

Two specimens of petroleum have been exaraiued. The 
tir*'t (A) was obtained from a well sunk at Guayaguayare 
in 1902 to a dcjith of over 1,000 ft. ; it had been kept for 
some months. It consisted of a thick dark brown oil of 
sp. gr 0*920 at 20"’ 0. and flashing point (Abid-Pensky 
test) 21 *.') C. t )n distillation it yielded* light petroleum 
(up to 1.50'’ C.), 11*1; kerosene (ISO'’— 27(P C' ), 38*0; 
heavy oil, 43*0; and coke (by dilfereneu), 7*9 per cent. 
The second speenneu (B) w'us obtained from a natural 
spring, and consisted of a thick oil of a dark brown colcui 
and exhibiting distinct fluorescence; its sp. gr. was 0*8686 
at 20 ’ (' and its fla^liing point (Ahel-PeU'.ky te.st) 71'G'’ (\ 

( )u distillation it yielded light petroleum (up to ISC'* C.), 
0*2; kerosene (1.50'’ — 300’ C.j, 70 0; heavy oil, 27*4; 
coke (h\ diffeience), 2*4 per cent. Both samples are 
stated to represent valuable oommerei.'il products, A resem- 
bling Bussian rather than American petroleum, whilst B is 
similar to (’anadian oil in its small yield of light petroleum, 
hut contains more kerosene than the latter. — A, S. 

Pitch, A'afi/rul, or Maujak, from Tnnidad. Bull, of the 
Imperial Inst. (Suppl to the Board of 'Iraile J.), 1903, 
[4J, 180-182 

Tiik sample of manjuk consisted of lumps of a black, some- 
what lustrous mineral, more friable than good bituminous 
coal, which it resembled in general appearance. It con- 
tained fixed carbon, .55*1.5; soliiblo matter, 40*92; ash, 
3*5.5; and moisture, 0*38 per cent. It became soft at 
220° (’ On extracting with acetone and subsequently with 
chloroform, the following re«ults were obtained ; Acetone 
extract (*‘ petrolene ”), 12*06; chloroform extract (“as- 
phaltene “), 83* 10 ; insoluble nsidue, 4*7.5 per cent. The 
manjuk not suitable for the manufacture of black 'varnish 
or of paving asphalt, owing to its melting point being high 
in consequence of its low content of “ petrolene.” It is 
probable, howeve**, that this defect might be remedied by 
incorporating a certain proportion of petroleum residuum 
with the manjuk. (See also this J., 1899, 127, 7J8 ) — A. S. 

United States Patent. 

Dry Distillation of Organic Substances ; Apparatus for 

the Continual Charring and . H. f. Amincflf, 

Domuarfoet, Sweden, Assignor to A. C. Mark, Gothen- j 
burg. U.S. Pat. 748,457, Dec. 29, 1903. 

Thf. substances to be distilled are caused to ascend a long, 
inclined chamber, into the lower end of which a current of 
hot ‘‘g’l^es ” is introduced ; the products of distillation are 
collected at the upper end of the chamber. — T, F. B. 

French Patent, 

Anthracrne; Process of Purifying Crude . 

L. Seholvien. Fr. Pat. 335,013, Sept. 3, 1903. 

Crude anthracene is melted at as low a temperature as , 
j.osj-ible (about 100® C.), cooled gradually to 50® C., and ! 
the portion which has separated out removed from the j 
liquid portion. By this means it is said that a 45 per cent, j 
anthracene 5s easily obtained.— T. F. B. 


I7.-C0L0UEIN(} MATTERS AND 
DYESTUFFS. 

United States Patents. 

Anthraquinone Dye, Blue [^Anthracene Dyestuff 'I, and 
Process of Making Same, B. Hepp and C. llartmann. 
Assignors to Farbwerke vorm. Meister, Lucius und 
I Pruning, Udehst a, M., Germany. U.S. Pat. 748,375, 

! Dec. 29, 1903. 

Aminohyduoxvanthr viiL INOXKS are treated with halogens, 

I the halogen derivatives are treated with aromatic .amines, 
and the condensation products are converted into sulphonic 
1 acids by sulpbonating agents. The products are easily 
soluble in water, and ilye unmordanted and chrome- 
mordanted wool in fast blue shades. The product obtained 
from 1 * S-aminohydroxyauthraquiuone by means of bromine, 
aniline, and feebly-fiimiug sulphuric acid is especially 
claimed. — E. F. 

[.4ro] Dt/estuff and Process of Making Same ; Dark 

Blue Woo! . M. lloflfmann, h’rankfort, Assignor 

to C'assclla Colour Co., New York. U.S. Pat. 749,195, 
Jan. 12. 1904. 

8CE Eug. Pat. 3182 of 1903 ; this J., 1904, .56.- -T. F. B. 

French Patents. 

Ba.srs [p-A'^itranilinej ; Manufacture, of Aromatic . 
The ("Clayton Aniline Co. Fr. Pat. 335,204, Aug. 10, 
1903. Under lutcrnat. Conv., Nov. 2, 1902. 

Srk Eng. Pat. 24,869 of 1902 ; this J., 1903, 1 1 25.— T. F. B. 

Anthraquirione Derioative.s [AnthrnccTie Dyestuffs'] ; Pre- 
paratiou of New — . Soc. Anoi; F. Bayer et Cie. 

1 Fr. Pat, 334,658, Aug. 17, 1903. 

PuRi’URiN-o-sui.rnoNic acid U obtained by treating anthra- 
quinone-a-sulphonic acid (see Fr. Pat. 333,144 : this J., 
1903, 1290) with very strong fuming eulphuric acid, anil 
then saponifying the sulphuric ether ot purpurin-a-sul- 
pbonic acid so obtained. The product dyes wool mor- 
danted with alum in red, and chrome-mordanted wool in 
! bluish-red shades. — E. F. 

I Coloured Products [Didophenols] resulting from the Con- 
densation of N itrosohyiroxy Derivatives with Aromatic 

Amines ; Manufacture of , and also of Leucoindo- 

phenols derived therefrom. Soc. pour I’lnd. Chim. k Bdle. 
First Addition, dated Aug. 22, 1903, to Fr. Pat. 330,388 
of Alarch 18, 1903. (See Eng. Pat. 7025 of 1903; this 
J., 1903, 861.) 

Acuordinc. to the original patent, aromatic amines with a 
free para position are condensed with nitrosophenols or 
I quiuoue chioriinides in presence of sulphuric acid. The 
I sulphuric acid may be replaced by other mineral acids. The 
amines may be replaced by their neutral or acid salts in 
presence of a dissolving or diluting agent. The nitroso- 
j phenols and quinone chlorimides may be replaced by 
I oxidation products obtained from the corresponding amino- 
phenols bv treatment with peroxides or electrolytic oxygen. 

— E. F. 

Lakes \_from Azo Dyestufff] Fast to Light; Preparation 

of Beddish - Blue . Cie. Paris. Coul. d’Auiline. 

Fr. Pat. 328,128, Oct. 31, 1902. 

See Eng. Pat. 23,830 of 1902 ; this J., 1 903, 1055.— T. F. B. 

Azo Dyestuff; Process for Preparing a Bed Cie, 

Paris. Coul. d'Aniiine. Fr. Pat. 32^1 31, Nov. 4, 4902. 

See U.S. Pat. 733,280 of 1903 ; this J„ 1903, 946.— T. F. B. 

Azo Dyes' uffi Process of Manufacturing a Violet 

Cie. Paris. Ccul. d’Aniiine. Fr. Pat. 328,137, Nov. 6, 
1902. . » 

See U.S. Pat. 737,967 of 1908 ; this J., 1903, 1082.- T. F. B 
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Hold witbont farther treatment ; it contains about one-third 
of the ammonia m the coal. (See this J., 1 903, S.jti.) 

— H. K 

Sulphur in Coal and Coke ; Hapid Method of Ddermining 
— . J. }). Peunock and D. A. Morton. XXIII., 
page 131. 

Mercury Vapour ; Condnctiviti/ of — [^Mcrcury Vapour 
Electrk Lamp']. I'. C. Hewitt. XI. A., page 111). 

English Patents. 

Briquettes; Manufacture of Fuel . M. lleckiiig, 

Dortmund, Germany. Eng. Pat. 42G0, Peh. 23, 1903. 

The binding material, preferably in a li(iuid ^tate, is added 
to the fuel or combustibles “ shortly belore tlm completion 
of the beating in the heating apparatus.” The apparutu.s 
suggested consists of a rotating cylinder, which can be 
heated, into one end of which the fuel is fed, and moves 
towards the discharging (‘od hy reason of the rotation, or 
by accessory mechanism. The binding material i.s siinplied 
through a pipe, entering the discharge end of the cylinder, 
and is mixed with the eombustihle material by the rotation 
of the cylinder and its contents ; the point at which the 
addition of the binding nintennl takes ])lace, depi nd-^ upon 
the nature of the combustible, and the opiTation is not 
interrupted. Comjiare also Kng. Ihit. ]9(i2; this 

Journal, 1902, 1126.— -W. C. H. 

Coke Ovens. F. J. Colliu, Dortmund, Gorniaiiy. 

Kng. Pat. 7487, iMarch 31, 19U3. 

Sek Fr. Pat. 330,754 of 1903 ; this .J.. 1903 , loHO. -T. F. B. 

Gaseous Mixture which rs as Dry as po.ssiblv ; Produr- 

lion, by means of Liquid Hydrocarbons, of a , and 

Apparatus therefor. ]>. llfidemann, J’aris. Fug. Pat. 
23,1GG, Oct. 26, 1903. 

The combustible gaseous mixture, derived from liquid 
hydrocarbons, is rendered us dry as po.ssil)le, by removing 
all the moisture from tlie air required for the production of 
the mixture, before it enters the generator. I'he deposition 
of the moisture is effected by causing the air to How over 
the exterior walla of the generator, for example, by 
enclosing this within a larger tube, and causing the air to 
pass through the latter, in the direction opposit<' to that 
taken by the hydrocarbon mixturi'. The air mry also be 
supplied through a tube, provided with heat-conducting 
wings, placed in the upper part of the generator, where it 
is exposed to the reduced temperature, and also may be 
passed through chambers eontaiiiing water - absorbing 
substances, such as “ chloride of lime.” — W. C. H. 

Gas- Purifiers ; Inipts. in . R. Dempster and Sons, Ltd., 

and J. W. Broadhead, Elland, Yorkshire. Kng. Put. 
6910, March 14, 1903. 

Gas purifiers are arranged in compact groups of four, in 
square or oblong formation, in such a manner ns to l(>Hve a 
central space bounded by a portion of the inner wall of 
each purifier, this space containing the inlet and outlet 
valves and controlling gear of the purifiers.— H. B. 

Electrodes for Arc Lamps; Manufacture of . 

A. Blondel, Paris. Eng. Pat. 23,2G2, Oct. 24, 1902. 

MiVXRALIBED carbon electrodes are formed of carbon 
paste containing 10 — 70 per cent, of fluoride, oxide, carbide, 
or phosphate of calcium, to which is added from 3 to 25 
per cent, of borate of barium, calcium, aluminium, or 
nagnesinin, with or without borates of alkali metals. By 
the use of the earthy borates, which is the main feature of 
the invention, it is claimed that irregularities in tlie light 
emission are prevented.— H. B. 

United States Patent. 

G<u rO<7-Crai] ; Aj^aratus for the Manufacture of — 
R. Dempster, Marietta, Ohio. U.8. Pat. 748,933, Jan. 5, 
^ 1904. 

Sb 8 Eng. Pat. 16,764 of 1903 j this J., 1904, 14.-T. F. B. 


French Patents. 

Agglutinant for Agglomerating Coal Dust ; Manufacture 
of an — — . F. Hache. Fr. Pat. 334,782, Aug, 22, 1903. 

Accouding to this process, waste resinous products such 
as the heavy oils left in the distillation of tar, anthracene 
oils, petroleum, beech or oak tar, and resin, and similar 
hj'drocarbons, are mixed and distilled. A composite oil 
is thus obtained, and an artificial resin, which may be 
mixed with coal dust and sold in the form of briquettes. 

— L. F. G. 

Briquetles ; Manuftclnrc of Coal . G. Quentin. 

Fr. Pat. 334,983, 8e]it, 1, 1903. 

Coal dust is mixed with clay or loam in the proportion of 
5 per cent, of clay to 94'. I per cent, of coal, and 0*5 per 
cent, of a strong glue or gum arahic solution in wuiter, is 
added as an agglutinant. The briquettes are formed from 
the cold material. — L, F. G. 

Briquettes ; Manufacture of (Mrs.) F, A. Merrill. 

Fr. Fat. 33.'i,324, July 21. 1903. 

ScEEng. Pat. 1G,127 of 1903 ; this J , 1903, 1079.— T. F. B. 

Peat; Manufacture of Ftid f tom J. B. Bessey. 

Fr. Pat. 335,097, Sept. 9. 1903. Uuder Internat. Conv., 
Sept. 9, 19(»2. 

See Eng. Pat. 19,719 of 1902 ; this 1903, 943.— T. Y. B. 

Gas; Process and Apparatus fo) the Production of — — . 
II. 8. Klworthy. Fr. J*ut. :>3.j,i20, May 30, 1903. 
Under Intermit, Conv., May 31, 1902. 

Ski: Eng. Pat. 12.161 of 1902 ; this J., 190:’., 900.— T. F. B. 

Alcohol; Carburisation of — — F. Iliiche. Fr 
33 4,783, Ang. 22, 19(1.:. 

Denatekki) alcohol is mixed witli crude i»etroleum in about 
equal proportions hy volume. The mixture is then dis- 
tilled until the whole of tb<> alcohol has passed over. The 
distillate is a homogeneous jiroduct. mon‘ luiiiiQou.s than 
pure alcohol, and does not produce noxious fumes nor 
greasy residues. The residue^ of distillation find a use in 
industry as agglutinants. — J. F. B. 

III.-DESTfiUCTITE DISTILLATION, 

TAB PEODUCTS, PETEOLEUM, 

AND MINEEAL ViTAXES. 

Petroleum ; Canadian . Bull, of the Imperial Inst. 

(Suppl. to Board of Trade J.), 1903, [4], 183—187. 

The principal source of Canadian petroleum is the jirovince 
of Ontario. The crude petroleum is a heavy, dark brown 
oil, having a very unpleasant odour, owung to the presence 
of sulphur compounds. The sp. gr. generally ranges from 
O' 804 to 0*808. On distillation in the laboratory the oil 
yields: — Naphtha (sp. gr. O' 735), 12*5; lamp oil (sn, gr. 
O' 820), 35’8; lubricating oil, 43*7 and hard paraffin, 
3'0 per cent. On the large scale, however, in 1899, the 
yields of the different products were stated to be : — Benzine 
and naphtha, 1*6 ; lamp oil, .38*7 ; paraffin and heavy oils, 
25'3; waste, 34 '4 per cent. A specimen of petroleum 
from Westmoreland County, New Brunswick, having the 
sp. gr. 0-857, yielded Light petroleum (naphtha), 5*6 ; 
kerosene (lamp oil), 28*3; heavy oils and solid hydro- 
carbons, 5H*2 ; and water, 7*9 per cent, — A. S. 

Petroleum and Asphalt in the Islands of Pedcrnalesy Pes- 
-guero, and del Plata, Venezuela. Hirzel. Chem. Rev. 
Fett.- u. HarZ'lnd., 1903, 10 , [12], 275 — 277. 

The occurrence of extensive deposits of asphalt and petro- 
leum in the islands named, which are off the Venezuelan 
coast, near the mouths of the Orinoco, has already been 
reported by R. Zuber.' In the north-western part of Peder- 
nales, near the coast, is a large deposit of solid asphalt , 
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Feknch Patents. 

JJueinq Cotton in Bibhonsi Machines for . D. Mattel. 

Fr. Pat. 334,681, Aug. 18, 1903. 

MnciiANicAL details arc described of a machine for dyeing 
ribbons ot loose cotton, in which all the operations, including 
the transference of the material from one portion of the 
a]»paratus to another, are carried out mechanically. Modi- 
fied forms of soaking and dyeing troughs are also described. 

—T. F. 13. 

Byeiriif by Means of Sulphide Dyestujfs ; Process of . 

Soc. pour rind. Chim. Bale. Fr. Pat. 334,797, Aug. 22, 
1903. 

The oxidation, and consequent inequality of dyeing, which 
occur*; when working with dye-bnths containing leuea*- 
sulphide dyestuff’s and alkali sulphide, can be prevented by 
tbe addition to the dye-bath of animal or vegetable oils or 
fats. For instance, « kilos, of olive oil may be added to a 
d)c-l)alh containing 2,000 litres. — T. F. B. 

Difcivq by Means of Sulphide Dyestuffs ; Process of . 

Soc. ]>our rind. (’him. a. liale. First Addition, <lated 
Aug. 28, 1903, to Fr. Pal. 334,797 of Aug. 22, 1903. 
(See preceding abstract.) 

In place of u*ing vegetable oils or fats in the dye-bath, 
mineral oils or iats, fatty or aromatic hydrocarbons, or 
solutions ot fats or oils in mineral oils or hydrocarbons, 
m:iA be used. These fatty substances are prel’erablj' added 
to the dyestuff before it is dissolved, thus preventing 
oxidation during the dissolving. —T. F. 1>. 

Tissues ; Process for tendering Waterproof 

J' Luthringei. First Addition, dated Aug. 14, 1903, to 
Fr. l*at. 321,480, May 3, 1902. (Sec this ,1., 1903, 296.) 

A MOTHFicvTioN of the apparatus de.scribed in the principal 
])atent consists in eonneeting tne impregnating chamher 
Avith the drying chamber by means of a short passage, 
through whieh the Avet fabric passe.s ; the drying chamber 
contains two rows of rollers, placed on different levels, the 
fabric pas'-ing alternately over one of the upper and one of 
the lower rollers, thus presenting a large surface lo the 
dr}itig atmosphere, and thus also expediting the process. 

—T.F. B. 

Wnlei pj oofing Fabrics ; Process if . T. Luthrhiger. 

s*(‘oii«l Addition, dated Aug. 22, 1903, to Fr. Put. 321,480, 
May .7, 1902. (See this J., 1903, 296.) 

Till’ drying chamber contains a false bottom, on which rest 
lumps of lee, alone or with suitable aeid.s or salts, thus 
ensuring < ondensatlou of the carbon bisulphide vapour. 

— T. F. B. 

hmhossed Designs on all Kinds of Fabric; Process of 

“ Fixiyig ” , L. j. Chischiii. Fr. Pat. 333,238, 

Aug. 29, 1903. 

Embossed design.s are ** fixed’* in fabrics, by impregnation 
or coating with a thin layer of collodion ; this has also the 
effect of waterproofing the fabric. — T. F. B. 

VI.-COLOUEING WOOD, PAPER, 
LEATHER, Etc. 

French Patent. 

Wood ; Process for Rendering ■ , more suitable for 
Absorbing Colours. J. von Brenner. Fr. Pat. 334,663 
Aag. 17, 1903. 

After a preliminary treatment with superheated steam, 
wo^od is subjected to the action of sulphuric acid of 10° — 
20 B. under pressure, after which the acid in the wood is 
neutralised by treatment with dilute alkali, and tbe salt 
thus formed removed by washing. Wood prepared in this 
manner is said to be readily and evenly coloured by any 
process.— T. F. B. 


TIL-ACIDS. ALKALIS, AITO SALTS. 

Lead Sulphate t Solubility of , m Hydrochloric Acid 

Solution of Stannous Chloride. A. van Kaalte. Zeits. 
anal. Chem., 1904 , 43, [21], 36 — 38. 

De Jond (this J., 1902, 1473) states that lead sulphate is 
soluble in hydrochloric acid solution of stannous chloride. 
Che author repeated de Jong’s experiments, and found that 
solution of the lead sulphate is efiected, not by the stannous 
chloride, but by the hydrochloric acid. — J. T. D. 

Arsenates ; Preparation of ,/rom Arsenious Acid and 

Metallic Peroxides. O. Schairer. Chem.-Zeit., 1904, 
28, [2], 15. 

Sodium orthoarsenate is readily obtained by adding excess 
of sodium peroxide to an ice-cold saturated solution of 
arsenious acid, gently Avarming, concentrating, and crys- 
tallising out. Lead orthoarsenate is formed xv'heu a 
mixture of lead dioxide and arsenic trioxide is slowly 
brought to a red heat ; the melt is powdered aud repeatedly 
extracted with boiling water to remove arsenious acid. 
Barium orthoarsenate is similarly obtained from barium 
peroxide and arsenic trioxide, the reaction setting in, on 
gentle heating, with some violence. Calcium, strontium, 
and manganese gave unsati.sfactory results. — W. A. C. 

Jieaction Toicers and the Regulation of Temperature in 
them. IJ. Kabe. I., page 109. 

Vanadic Acid; Colour Reactions of , with Ethenol 

iVinyl Alcohol). C. Matignou. XXIII., page 131. 

Hypochlorous Acid ; New Method for the Detection and 
Determination of . E. Klimenko. XXIII., page 

Ammonia ; Oasometric and Gravimetric Methods for 
Determining . E. Riegler. XXIII., page 132. 

Sulphides, Thiosulphates, and Haloids ; Determination of 

[/» Mixtures of the Same']. W. Feld., XXIII., 

page 1 32. 

Bleaching Powder; Method of Determining Available 
Chlorine in . J. Pontius. XXIII., page 133. 

Manganese Peroxide ; Titration of L. D^bour- 
deaux. XXIIL, page 133. 

Halogens ; Determination of , in Organic Compounds. 

Case of .Chlorine and Bromine. H. Baubigny and 

G. Chavanne. XXIII., page 186. 

English Patent. 

Graphitic Substance; Separation of ..~~^,from Associated 
Rocky Matter or Gangue. C. Kendall, Upper Norwood. 
Eng. Pat. 1309, Jan. 19, 1903. 

The crushed graphite-containing substance is mixed with 
oil (kerosene or parafiBn) and water in a suitable mixer, 
c.g., a vertical cylinder containing a number of perforated 
discs placed honzontally, from wliich the mixture emerges 
in the form of a thin sheet (preferably annularly and hori- 
zontally), and at a considerable velocity, into a vessel 
initially filled with water, or water and oil. This vessel is 
of such a shape tliat it enables the water and gangue to 
pass off at an outlet near the bottom, whilst the oil, together 
with the graphite, flows off near the top into a settling tank 
or into a second mixer similar to the first. From the 
settling tank the mixture passes to a filter-press, whieh 
retains the graphite, and in which it may he washed with 
water to remove adhering oil, which is used over again. 
The gangue may be re- treated in the same way.— A, G. L. 

United States Patents., 

Sulphate of Aluminium ; Drying . R. S. Perry’ and 

H. G. ^banche, Philadelphia, Pa. U.S. Fat, 14BM&, 
Dec. 29, 1908. 

The aluminium sulphate to be dried h subjected to a 
temperature slightt^* lower than the initial melting point. 
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UDd M this point rises, the temperature is proportionately 
increased. Practically, the tomperatore to which the aln- | 
minium sulphate is subjected is gradually rais^ed from 227' ; 
to about 320° F.— E. S. ’ ' 

Hydroxides or Oxidea of Metals ; Production of , In/ \ 

Electrolysis, F. F. Hunt, Assignor to Ma.i' auil Wald- | 
steio. U.S. Pat. 748, 6u9, Jau. o. 1904. XI. A , page 
119. 

Fhencii Patents. 

Phosphate Si i Process of Contertiny .into nirnlcium 

Phosphate, Hydrated Calcium Sulpliutv, and Carhon | 
Dioxide. P. De Wilde. First Addition, dated Aug. 11, i 

1903, to Fr. Pat. 333,344 of June 24, 190.8 , tins ,1., 1903, 
1348. 

The acid used in dissolving plio.^phates and regenerated, 
as described in the main patent, contains calcium sulphate 
in notable proportion. To remove tin*', the regen<Mated 
acid is treated with the iieccssary amount of a suitahle 
barium salt, in strong solution or in powder. The haiium 
sulphate formed quickly settles, and is ‘.<‘para*<‘d fur n^e as i 
blanc fixe,’’ whilst the pinified act<l tit for n-u‘5c j 
in dissolving phosphates. (Ste also Kiig. Tat 14,194 of 1 
1903; this J., 1903, 108.').) — E S. " | 

Chrome Ironstone ; Process of Disayf/i'eyatiny , ;nr- f 

liminary to the Preparation tf Potassium ( Innmate. 1 
Ohem. Fahr. (Inosheim-Elektron. Ei Pat. 334,712, ! 
Aug. 19, 1903. 

Chuomk ironstone in fine povdor. mingled with a strong , 
lye of potassium hydroxide. :s heated, with abundant access j 
of air, to 300°, rising to .'’>00 (J 'J'he product is lixiviated ' 
with addition of lime, ami the filtered solution is l onceu- 
trated, to obtain solid potassium chromate, with recovrrv of 
the excess of the lye used. Compare Eng. Pats. r2,2.')U of 
1901, and 5002 of 1903 , this J., 1902, .7 48, aud 1903, 950 
respectively. — E. S 

Bichromates i Transformation (f Chromates into . u ith | 

Production of Alkali. Chem Eabi. Gneshvim I’lei.tron. 
Fr. Pat. 334,685, Aug. 18, 1903. XL A., page ! 19 

Copper Sulphate; PJectrolytic ^^annf(tvtur^ of 
E. Lombard. Er. Pat. 33 1,799, Aug 27, l.h'3. "xi. A., 
page 120. j 

Liquid Air; Manufacture of — . J Lmiiiot First j 

Addition, dated July 25, 1903. to Fi Pat .334,205, [ 
July 11, 1903. (See this J., 1904, IS.) j 

In the production of low teiiipcTatere.s, and especially in | 
liquefying air, advantage is tulvcn, in eomhiiimion, of 
expansion of air at a moderatel\ low temperature with | 
external work; and of expansion, with oi without external | 
work, causing a further loweriug of the temperature, down I 
to that of liquid air. At least three expansion motors are ' 
tiled in series, these being connected by lioublc serpentine | 
tubes forming exchanger- of temperature. A vahe is ' 
interposed, as in the proces.s desenhed in the main p.atent, [ 
between the system of exchangers ami motois, Mini the 
superposed bottles arriinged for reception of the liquefied 
tir.—E. S. 

Vni-GLASS, POTTEEY. ENAMELS. 

English Pvtent, 

Enamelling; Methods of and Appaiatus f nr . J. C. ' 

Heed, Allt‘gheny, Pa. Eng. Pat lt),883, Aug ], 190,3. 

See Fr. Pat, 334, .'>06 of 1903; tln^ J.. 1904, 6 :?.— T. F. B. 
United States Patent. 

Ornamented or Lettered [Glass] Article.;; Manufacturing 

. R. K. Duncao, W.ishirgtoD, Pa., Assignor to 

Duncan Chemical Co., Pa. U.S. Pat r48,s.>o/ Jao. 5 I 

1904. 

A COMPOUND obtained from lead oxide and boric acid i.s 
fu?ed to the heated glass article before annealing. The ; 
fuMon mnv be effected bv the ho.At of the hot glass itself. ! 

— A.G.L. 
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IX.-BTIILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS. 

English Patents. 

Building Blocks, Slabs, and the like; Composition of . 

K. Me Alpine, Glasgow. Eng. Pat. 2.7,32 1, Nov. 20, 
1903. 

Limp or giound “ stet l slag” is mixed with Portland or 
other cement in a semi-li([uui comlition ; clinker, gravel, or 
sand may also be added. Ihc mixture is moulded and 
dried as usual. — A. G- L. 

Stags; Process and Mean^ for tln^ Treatment of Blast- 

Pumai e and other [(Jcmnif Manufacture.] 

H. Passow, Hamburg Eng. P.it 28,2.70, Dec. 22, 1903. 
See Er. Pat. 328,533 of 190 1 , this J., 1903, 099.— T. F. B. 

United Static Patents. 

Waferprmfma and Pinishinq the Surface of Slone, Brick, 
or other Analogous Poious Matcruil. N. Farnhani, 
Chicago, III. U.S. Pat 748, .79.7, Jan. .7, 1904. 

The waterproofing ogepr is applied to the heated porous 
material, the cvee'^s then being removed by directing a blmd 
of sand aud air against tbe surface,— A. G. L. 

Hydraulic Cement; Process of Manufacturing . 

J. Gresly. Liesberg. Si\ itzerland. U.S. Pat. 748,9 1.5, 
Jan. .7, 190 4. 

See Addition, of Jan 2'^. 19fi3. to Er Pat. 32.7,031 of 19ii2 ; 
this J , 1903. 99- —J E. 11 

FuENni I’.MIN.-. 

iMaihle, On/J, Cnloai eons Stones, yafurnl Earths, Raw 

or Burnt ; Prot ess of' ( 'olournig A. Bojeux and 

A. Moia. Fi Pat. 32S,132, .\ov ., 1902. 

SEi Eng. Pat. 27,804 ot 1902 tni- .! , PJO.3, G9S.— T. F. D 

I'lrepioof Hbod. T. E hVrri'l! Er, Pat. .335,0.74, 
Sept. .7^ 190.5 

A COMPOSITION suitable for fireproofing wood is obtained b\ 
adding to a soliitiim of sodium silicate of 4.7^ to .70° li'. 
sutficieut of a sodium chloride solution of 24’’ B to 
coagulate it ; caustic -odii solution of 2G° B. is then 
added until the precipitan- is entirely redi.ssolved. The 
liquid is diluted to a strength of 20° B., and is then re.idy 
for use. In order to tender it clearer, a little strong sola- 
tion of sodium silicate ma\ lie added to it ; on the other 
hand, it can be tliiekenert hy the udilition of precipitated 
calcium carbonate or of powdered magnesite. Whey may 
also be added to render it more penetiating, and at the 
same time senii-opaque. — A. G. L 

Fireproof Wood J. L. Ferrell. Fi. Pat. 33.7,05.7, 
>ept. .7, 1903. 

Wood is treated with a solution containing 280 grm.s. of 
aluminium sulphate and ligrms. of oxalic acid per litre. 
Tbe presence of the oxalic acid enables tiie inferior qualitie.s 
of aluminium sulphate to be u«ed, which, otherwise, owing 
to their containing non, would discolour the wood in a sLor'i 
time. — A. G. L. 

Cement ; Artificial . E. L. Cundlot, Fr. Pat. 334 70.7 

Aug 19, 1903. 

From 5 io lo per eei.t. of calcium sulphate is added to 
a mixture of 25 to 30 per cent, of clay and 75 to 70 per 
cent, of calcium carbonate, and the whole burnt at a 
moderate temperature. The calcium sulphate may be 
replaced by other sulphates. The setting and hardening 
of the cement so obtained are claimed lo be very regular. 

—A. G. L. 

Cement; Process of Manufacturing , from BlasC 

Furnace Slag. C, Cauaris, jun, Fr. Pat. 335 033 Au-^ 
28, 1903. 

See Eng. rat. 18,023 of 1903 ; this J., 1903, 12^03. T. F. B. 
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X-METALLUE6T. 

Limestone in the Cupola ; Effect o f Addition of i.... 

F. \Vu8t. Stahl u. Eisen, 1904, 24, [1 ]. 28—32. 

The amount of limestone added to the charge varicH 
enormously in the practice of different foundries. The 
theory is that the limestone serves to form slag with the ash 
of the coke, and hence the amount used should depend on 
the amount of that ash and the composition of the lime- 
stone itself. The limestone, moreover, serves to remove in 
the slag some of the sulphur of the coke, which otherwise 
might find its way into the metal. No published researches 
on this point exist, and the author gives the follomng results 
obtained by A. Sulzer-Grossmann at Winterthur. Charges 
of .')00 kilos, of mixed pig-iron and 30 kilos, of coke were 
used, with amounts of limestone varying in 11 experiments 
from 0 to 10 kilos. ; the whole amount of metal melted in 
each experiment varied from 1 5,000 to 20,000 kilos., and 
the conditions were as nearly as possible the same in all the 
experiments, save the amounts of limestone used. 

Composition o f the Iron . — The manganese and phosphorus 
were scarcely aff.'Cted the silicon varied somewhat irregu- 
larly ; but the sulphur diminished from 0*13 — 0-16 per 
ceuT. with 0 — 1 kilo., to 0-085 per cent, with 8 — 9 kilos, of 
limestone. 

Composition of the. Slag — ,\s the limestone increased, 
the lime in the slag increased, though somewhat irregularly, 
the iron and manganese slowly diminished, and the alumina 
sliowed great irregularities, ]ierhaps through irregular 
action on the furnace-lining. The silica also diminished as 
the limestone increased ; hut though the diminution was 
coiHidcrahle, it was not regular, occasional rises taking 
jdace ; and the sulphur varied in a manner showing no 
connection with the amount of lime, of silica, or of manga- 
nese ; possibly the sulphur in the slag depends on physical 
causes, such as temperature and the viscosity or mobility of 
thr melted slag. 

Losses in the Slag.—luoTQ&se of limestone causes au 
increase in the percentage of iron and of manganese lost in 
the slag, blit hardly affects that of the silicon; the total 


loss of all three rises from 0*8 to 1*0 per cent. (These 
figures are much lower than those usually quoted in the 
handbooks ; 3 to 6 per cent.) If the iron in the coke-ash 
be taken into account, about 0-1 per cent, would be taken 
off these figures. 

Mechanical Properties of the Metal. — The resistance to 
shock rises till the limestone is 20 per cent, on the coke 
(G kilos.), and then remains stationary. The resistance to 
bending steadily rises as the limestone increases, to a 
maximum at 8 kilos. The tensile strength increases to a 
maximum with a limestone charge of G kilos., and is hat 
little influenced by further increase in the limestone. The 
resistance to compression is hardly influenced at all. 

-J. T. D. 

Fertomafigane.se Product iou ; Composition of Slags in 

. F. Wittmanii. Stahl u. Eisen, 1904, 24 fll 

14-lG. ’ 

It is generally agreed that in making ferromanganese a 
basic slag should be aimed at, hut to this term different 
meanings are attached. Stoichiometrically the slag is more 
basic as the oxygen of the acid bears a smaller proportion 
to that of the bases, but here alumina is often left out of 
consideration, from doubt whether it should be considered 
au acid or a base. Platz considers a slag more basic as the 
sum of the silica and alumina hears a smaller proportion to 
the sum of the other bases, whilst the furnace foreman will 
regard a viscous slag of high-melting point as basic. In 
ferromanganese work, however, the melting point of the 
slag is ot less importance than its capacity for dissolving 
manganese oxide. Hut as the amount of manganese in the 
slag depends chiefly cm the amount of coke used (in using 
plenty of coke a highly silicious slag can he obtained 
containing very little manganese, whilst with little coke a 
highly basic slag can take up much, as in making spiegel), 
the examination of the results of analysis of slags can yield 
no useful result, unless all the samples proceed from 
similar conditions of working (amount of coke, blast-tem- 
perature, shape of furnace, &c). The following analyses, 
from a single furnace at different periods during nine years,' 
fulfil this requirement ; — 
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Ihese results, it will be seen, are arranged in descending 
order of manganese-content. Whether we examine the 
ratio of basic 0 X 3 '^gcn to acid oxygen, or of bases other than 
alumina to silica and alumina, and whether we include the 
, manganous oxide or leave it out, there is no connection 
between any set of these figures and the decrease in man- 
ganese ; but total percentage of alkaline-earth oxides is 
obviously complementary to that of manganese oxide, while 
the other figures in the analysis show that the diminution in 
manganese with increase in alkaline-earth oxides is not due 
to simple dilution of the whole slag by these oxides. On 
plotting the results with percentages of alkaline-earth 
abscissa*, and of manganese oxide as ordinates, 
the decrease of the latter with increase of the former up to 


about 45 per cent, is clearly shown. Further increase of 
the alkaline-earth oxides has practically no cflFect.— J. T. D. 

Quartz Milling } Notes on the Common Practice q/* 
on the Rand. W. Heaver. J. Chem., Met. and Min. Soc. ’ 
of South Africa, Nov. 1903, 217. 

Op a sample passing through a screen of 500 mesh which 
had been used 90 hours, 0*473 remained on a perfect 500 
mesh; from a broken screen just before changing, 1*26 
per cent, remained on a 500 mesh, 0 * 533 per cent, on a 400, 
0*100 per cent, qn a 300, and 0*011 per cent, on a 200. 
Screens shonld be changed before reaching that stage. 
Great care should be taken in dressing the plates, as alsa 


x> 
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while obaoging screens, to prevent amalgam getting into 
the tailings. — J. H. C. 

Molybdenum Ore$; Utilisation of . .1. W. Wells. 

Bull, of the Imperial Ini!t. (Suppl. to Board of Trade 
JO, 1903, [4], 213. 

ThR author's method for the concentration of molybdenum 
ores is based upon the fact that molybdenite, when passed 
between rolls, does not become pulverised, but forms hakes. 
A specimen of ore containing 50 per cent, of p^irhotite, 
10 per cent, of pyrites, and 6*5 per cent, of molybdenite, 
together with mica, quartz, &c., was passed between rolls 
and then screened, first through a sieve with n 0*2-in. 
mesh, aUd then through one with a 0*l-in. mesh. There 
remained on the first screen 1'4 per cent, and on the 
second 1*54 per cent, of the material treated, in the form 
of a concentrate containing about 55 per (umt. of molybdenite 
and 45 per cent, of mica. This concentrate, when treated 
in a Wetherill magnetic sepaTat<»r, yielded an ore containing 
from 90 to 91 per cent, of molybdenite. — A. S. 

Slast-Furnace Gns as the Sole Source of Poirei for a 
Modem Metallurgical Works. K. Gruber. Stahl u. 
Kiseu, 1904, 24, [1], 9—14 ; [2 ],89— 93. 

Aftek relernng to the great progress which has already 
been made, especially in Germany, in the use of* blast- 
furnace gas for heating and power purposes, the author 
stiites, ai the result of a series of calculations, that not 
only can the whole of the power- and heating-gas nujuired 
in a metallurgical works be obtained by the rational 
employment of furnace gases, but that there will still be 
an amount 'of gas in excess that can be applied to other 
industrial purposes. — A. S. 

Tungsten in Tungsten Sled and Ferrotungsten j Deter- 
mination of . ]{. Kuklin. XXIII., page 1.34. 

Amalgams of Platinum ; Behaviour of , towards Nitric 

Acid. "N. Tarugi. XXIll., page 1,31. 

English Patents, 

/ro7t and Steel ; Process of Treating , with Carbides. 

K. Engels, Dusseldorf, Germans. Eng. Pat. 25,932, 
Nov. 27, 1908. 

Iron or ateol in the solid (not molten) state, is treated 
with a carbide, such as silicon carbide, and a decomposable 
alkali salt, such as sodium sulphate, and reaction is induced 
by heating. — K. S. 

Iron aud Steel f Treatment of . C. Koller, Salg.Htarjan, 
Hungary. Eng. Pat. 28,178, Dec. 20, 1902. 

Molten pig iron or steel is run into n lined vessel, mounted 
on a vertical shaft, to which nipid rotation is imparted by 
suitable machinery. The vessel is tightly covered. Under 
the centrifugal action, the oxides contained in the iron 
float to the surface of the fused mass, aud may be removed 
ns scum when the vessel is brought to rest. — E. S. 

Jtrout Steel, and their Alloys ; Manufacture and Refining 
q/'— . J. B. de Alzugaray, London. Eng. Pat, 1562, 
Jan. 22, 1903. 

Bm Er. Pat. 333,382 of 1903 ; this J., 1903, 1353.— T. E.B. 

froH and Steel; Production of . A. G. Bloxam, 

London. From La Soc. Electro - Mctall. l^'rancaise, 
Forges. Eng. Pat. 7027, March 26, 1903. 

-See Addition, of July 10, 1903, to Er. Pal. 328,350 of 
1903 } this J., 1904, 25.-~T. F. B. 

Iron and Steel; Manufacture of Malleable , and 

Apparatus therefor. F. E. Young, Canton, Ohio. Eng. 
Pat. 8101, April 7, 1903. 

See IT.S. Fat. 724,770 of 1903 ; this J.. 1903, 557.— T. F. B. 

Refractory Ores ^Lead-Zinc] ; Treatment of . E. H. 

JMiller, London. Eng. Pat. 20,465, Sept. 19, 1902. 

The ore is made into dry blocks with stated proportions 
pf silicious matter and pitch, with or without lime, accord- 


I ing to the silver contents; and the blocks are loosely 
packed in a furnace, to admit of air-spaces, and the layers 
are sprinkled with lime. The temperature is gradually 
raised until the reduced zinc distils over, and is collected. 
The lead and silver contents of the ore are found iu the 
residue in the metallic state, and are recovered thence by 
melting out. — E. S. 

Furnace or Kiln for Burning Ore Briquettes. G. Grondal, 
Djursholm, Sweden. Eng. Pat. 28,764, Nov. 2, 1903. 

The furnace is of the channel type, for receiving trucks 
carrying briquettes to be heated by gas, and consists of a 
compartment for preliminary heating, a cooling compart- 
ment, and a burning chamber of a somewhat greater 
height, situated between these compartments. There are 
channels in the walls and roof for passage of a part of the 
air for combustion, interconnected, and communicating 
with one or more o]>eniugs in the wall of the gas inlet to 
the burning chamber. The compartment for preliminary 
heating is of greater height than the cooling compartment. 
See Fr. Pat. 330,763. 1903 ; this J. 1903, 1091 E. S. 

Ores; Separatio?} of the Metallic Constituents of , 

from Gangue [by the Oil Process']. A. E. Cattermole, 
London. Eng. PAt. 26,295, Nov, 28, 1902. 

The crushed ore i*' mixed with water, oil, and an 
erauLsifying agent, such as soap, the proportion of oil 
used being only sufficic m to produce granules with the 
metalliferous contents of the ore. Under these conditions, 
the oil-carrying partichs sink, and are thus separable. 
The oil used, is recovered by the further use of an 
emulsifying agent, preferiil)ly with addition of a small pro- 
portion of a free alkali. When, as in many gold ores and 
slimes, the metalliferous particles are associated with much 
ganguo, the desind agglomeration is facilitated by the 
introduction of coarser metalliferous matter, such as the 
coarser concentrates, which act as centres of granulation. 

— E. S. 

Ores ; Classification of the Metallic Constituents of 

[6;/ the Oil Process]. A. E. Cattermole, London. 
Eng. Pat. 26,296, Nov. 28, 1902. 

After agglomeration of the metalliferous constituents of 
ores by oil, &c., as described in the ]>receding patent, 
advantage is taktui of the varying affinity for oil of, for 
instance, parti(-les of copper pyrites, galena, aud blende, to 
effect a fractional separation by the use of successively 
stronger emulsifying or “ breaking down ” solutions, par- 
ticulars of the adaptation of which to different conditions 
are given. An “ up-current ” or other separating <levice 
is used for removing the freed mineral from the more 
resisting granules (metalliferous), and a series of mechanical 
separators is used to recover the emulsion for subsequent 
application. The separated minerals may be drained, or 
treated in centrifugal apparatus, for closer recovery of the 
oil and other products. — E. S. 

Zinc; Manufacture of . A. ICunze and K. Dauziger, 

both of Kattowitz, Germany. Eng. Pat. .5016, March 4 
1903. 

Blbnpb zinc ores eontaining iron pyrites are inoi.stened and 
exposed to thti air for several weeks, with application of 
heat, which may he by means of underlying flues. Under 
these conditions, it is stated that the pyrites oxidises, and 
the oxidised products may he removed by washing, leaving 
the blende practically unaflPected. Or, if the pyrites be 
not wholly oxidised, it becomes disintegrated and easily 
removable. — E. N. 

Unitei) States Patk.\ts. 

Cast-Hardening Compound. J. (yadotte, Suncook, N.H. 
U.S. Pat, 748,842, Jan. 5, 1904. 

The diy- compound is composed of two parts each of 
“ white calcined plaster ” and of potassium ferroc^auide, 
with one part of lampblack, all by weight.— E. S. 
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Steel and Ingot Iron ; Manufacture of — B. Talbot, 
Leeds, England, and P. Gredt, Luxembarg, Germany, 
Assignors to the Continuous Metal Reflning Ck>., Phila- 
delphia, Pa. U.S. Pat. 749,115, Jan. 5, 1904. 

Tub impure metal is blown in a converter, a portion of the 
oharge is run off, and from the remainder of the charge the 
phosphorus is removed by lime and blowing ; the slag 
thus produced is then removed, oxides are added to the 
bath and a further charge of impure metal, when the 
combined charge is blown. — E. S. 

Briquettes [from Fine Ores], W. Huffelmaun, Daisburg. 

Germany. U.S. Pat. 7-18,739, Jan. 3, 1904. 

See Eng. Pat. 10,(148 of 1903 ; this J., 1903, 10.51. — T. F. B. 

FnKNCH Patents. 

Cast Iron ; liefininq , hy Pulverisation. TI. llarii»et. 

Fr. Pat. 334,892, Aug. 28, 1903. 

The molten iron to be refined is run into a basin lined 
with refraetorv iii.'iterial, and having, at the side and near 
the bottom, sin outlet inclined slightly downwards, and 
wider at the inner end. The metal flows from this opening 
in a jet, encompassed by a blast of heated air from a 
tuyere the outlet of which forms an annular opening 
surrounding the sides of the passage for the metal, which 
is thus dispersed as a spray, assuming a conical shape, and 
“ pulverised ” into innumerable minute globules exposed to 
the action of th(3 air. The metallic spniy is projected into 
a suitably packed receptacle, at the bottom of which the 
purified iron or steel collects, and whence it may be tapped. 

— E. S. 

Heavy Metals ; Process of Extracting — — , the Use of 

Chlorine [from Sulphide Ores, ^e.]. Soe. Allgem. 
Elektro-Metallurg. Fr. Pat. 334,941, Aug. 31, 1903. 

FiNKLY-i’owDKUM) ores or mattes containing sulphur are 
mixed with iron oxide and agitated in a solution of calcium 
chloride whilst chlorine is passed through. The sulphuric 
acid formed hy oxidation of the sulphur is thus precipi- 
tated as calcium sulphate, with liberation of hydrochloric 
acid, which di8.solves the iron oxide, forming ferric chloride. 
-Air is blown through the solution in the presence of fresh 
ore or matte, whereby any ferrous chloride present Is de- 
composed. with separation of ferrous hydroxide. Claim is 
also made for the recovery of the chlorine, which may he 
Used to dissolve other portions of ore or metals. — E. S. 

XL-ELECTEO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

ELECTRO-CHEMISTRY. 

Mercury Vapour ; Conductivity of [Mercury Fapour 

Electric Lamp], V. C. Hewitt. Electrician, 1904, 52, 
[1338], 447—419. 

The author made a number of experiments on the con- 
ductivity of mercury vapour, taking precautions to obtain 
results not vitiated by effects clue to the terminals or 
electrodes. The results obtained are given in a series of 
curve-diagrams, in which the influence of the density (pres- 
sure) ()f the vapour, the diameter of the lamp or tube 
containing the vapour, and the strength of the current, 
upon the drop in volts per unit length of the column of 
vapour is shown. It was found that the voltage required 
to maintain an electric current in mercury vapour is directly 
proportional to the density of the latter, and that it decreases 
as the diameter of the lamp increases. The resistance 
decreases with increase of current. The light-efiSciency of 
mercury vapour varies with the density of the latter. On 
passing a current through the vapour at a very low density, 
practically no light is visible, but the light-efficiency in- 
creases with the density of the vapour up to a certain limit, 

* • It again decreases. If another gas is present 

with the mercury vapour, the current is usually selective, 
and gives the spectrum of mercury, but the resistance is 
^tenally altered. By the application of magnetic force 
transversely, the resistance is laoreasbd remarkably when 


the density of the vapour is low, but at higher densities 
the effect is not very marked. The author states that 
the relation of the conductivity of mercury vapour to 
the physical conditions under which the electric current 
through the vapour is maintained, appears to be, broadly 
speaking, generally true for all gases and vapours. (See 
U.S. Pats. 690,953 and 690,953; this J., 1902, 466, 466.) 

—A. S. 

Alkaline-Earth Metals ; Electrolytic Separation of — . 
A. Coehn and W. Kettembeil. XXIII., page 184. 

English Patent. 

Electrodes for Accumulators. A. Meygret, Paris. 

Eng. Pat. 1676, Jan. 23, 1903. 

The electrode is composed of a series of small sheets of 
lead, lead and antimony, or other suitable metal or alloy, 
joined together at one extremity by means of a common 
support, either directly in the casting, or in the stamping 
out, or by soldering together. The electrode is covered 
with oxide of load, dipped into tetra-acetate of cellulose, 
and then dried in the air. A protective and elastic 
envelope, not acted on by the electrolyte, is thus obtained, 
which is afterwards rendered porous by perforations made 
in the form of small holes or cuts. — B. N. 

United States Patents. 

Electrodes for Storage Batteries ; Method of Producing 

. F. A. Feldkamp, Newark, N.J., Assignor to 

Electra Manufacturing Co., New Jersey. U.S. Pat. 
748,940, Jan. 3. 19(>4. 

The electrode is produced by subjecting a porous material 
to the action of a salt or salts of lead, and then chemically 
reducing the same ; or a reducing agent in fine particles, 
such as zinc, may be incorporated with the porous material 
previously to subjecting to the action of the lead salt. The 
porous material may be carbonised, and may be applied to 
a conducting plate, for instance, by sewing it fast to the 
plate. — B. N. 

Hydroxides and Oxides of Metals hy Electrolysis ; Pro- 
duction of . F. F. Hunt, New Brighton, N.Y., 

Assignor to Maas and Waldstein, New York. U.S. Pat. 
748,609, Jan. 5, 1904. 

The electrodes are made from the metal the hydroxide or 
oxide of which is required, as, for instance, tin, each electrode 
being used as anode and cathode, alternately, at suitable 
intervals. The electrolyte consists of a solution of a salt of 
an alkali or alkaline earth, such as common salt, the acid 
radicle of which combines with the anode to form a soluble 
metallic salt, and the latter reacts with the alkali formed at 
the cathode, producing the desired hydroxide or oxide, and 
simultaneously re-formiug the salt used as the electrolyte. 

— B. N. 

Alkali Chlorides ; Apparatus for the FAectrolytic Decom- 
position of . J. J. Rink, Elsinore, Denmark. U.S. 

Pat. 748,983, Jail. 5, 1904. 

See Eng. Pat. 5718 of 1902 ; this J., 1902, 913.— T. F. B. 

Manure ; [ElectricaC] Process of Manufacturing , 

from Apatite. W. Palmaer. U.S. Pat. 748,528, Dec. 29, 
1903. XV., page 124. 

French Patents. 

Electrodes for Electrolysis; Process of Manufo/cture of 

. Chem. Fabr. Griesheim-Elektron. Fr. Pat. 

334,684, Aug. 18, 1903. 

The residues from pyrites burners, or any other forms of 
oxide of iron in a sufficiently pure state, are melted in an 
electric furnace, whereby the substance is made into a 
good conductor. The melted mass is cooled in moulds of 
any required form. — B. N. 

Bichromates, with Production of Alkali [Electrolytic] ; 
Process of Transformation of Chromates into — . 
Chem. Fabr. Griesheim-Elektron, Fr. Pat. 334,685, 
Aug. 18, 1908. 

This process is carried out electrolytically by placing a 
saturated solution of chromate in both the anode and 
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cathode Cbamber?, these ht-iug sepcrated l)y a suitable 
diaphragm. An anode niu«t be used Avhich is not 
attacked, such as lead or platinum, and a cathode, such as 
iron, which will not reduce the chromate. The whole of 
the chromate is converted into bichromate, and the volume 
of the cathode chamber is such that the alkali has a 
strength of 100 grms. per litre when the conversion of 
chromate into bichromate is complete, — B. N. 

Copper Sulp/iale ; Elect rolpfic Manufacture of , 

K. Ijombard. Fr. Put. .384,799, Aug. 27, 190.3. 

Thk invention relates to a process for the electrol 3 tic 
manufacture of sulphate of copper, useful for replenishing 
the baths used in electrotyping. Klcctrodes of copper are 
used, the anode being placed in water acidulated Avith 
sulphuric acid, and tne cathode in a porous atsscI con- 
taining sulphuric acid or a saturated solution of a sulphate 
of a metal other than copper. Diffusion of the copper 
sulphate through the diiij»hragm toivards the cathode is 
thus prevented. A special diaphragm may be used, 
consisting of two porous ve.«!8el8, with an annular space 
between, filled with sulphuric acid of B.. the inner 
vessel containing dilute sulphuric acid and a copper 
cathode ; the two vessels, together with a copper anode, 
are immersed in Avater acidulated with sulphuric acid. 

— B. N. 

Amines, Fatty and Aromatic ; Process of Ptodui uk/ , 

hy Electrolytic Reduction. 1*. Ivnudsen. J'r. Bat. 
834,726, July 2, 1908. 

Fatty and aromatic amines are produced by the electro- 
lytic reduction of condensation products of aldehydes with 
ammonia or amines. Ethylamine is preyjared hy reducing 
ethylideneamine, obtained by the condensation of aldehyde- 
ammonia over sulphuric acid (Delopine) ; 30 grnis. of 
ethylideneamine, mixed Avith 120 c.c. of sulphuric acid of 
4V' B., at a temperature below 0° C., is electrolysed, in the 
cathode compartment of a cell, Avith Icjid cathode, the 
anode being of lead in sulphuric acid contained in a porous 
vessel ; eight hours Avith a current of six amperes is 
sufficient, the temperature being kept below 10' — ; 
the ethylamine is obtained hy distilling the product with 
excess of caustic soda. Diethylamine is prepared hy 
electrolysing the sulphuric acid solution of the product of 
condensation of ethylamine and acetaldeh}de. By sub- 
jecting to electrolysis the product of tlie action of 
methylamine on benzaldehyde, methylhenzylamine is 
obtained, while methylaniline is obtained hy a similar 
treatment of aiihydroformaldeb A de-aiiiline. — T F. B. 

(J5.)— ELECTliO-METALLUUGY. 

Gold and Stiver; Electrolytic Precipitation of , from 

Cyanide Solutions, K AI. Hurailton. ,1. Cheiii. Met 
and Alin. Soc. of Sontli \frie:(, Xov. 190.3, 209-216, 

The cyanide plant at Alinas Ihiefns, Sonora, Alexico, 
has a capacity ot 9,000 tons per monlli, 40 per cent slimes 
and 60 per cent, sands. Single treatment is adopted, using 
mechanical stirrers and centrifugal pumps lor agitation. 
Each dAvt. of gold obtained carri'-s 1 oz. of sdAcr AAith 
some copper. The preeiyiitulion plant consist.'' of (6) 
boxes, 30 ft. long, 10 ft. wide, and .3 ft. deep, di\ided into 
12 compartments, each having IS anodes and 17 cathodes. 
The current i.s supplied by (2) Siemens-rial.‘-ke dAiiumos 
having a capacity of 2.')0 amperes and 30 volts, the current 
density being from 0*2 — 0-2.5 ampere per sq. ft. of anode 
surface. 'I’he anode is made of sheet lead coated with 
peroxide, and is not enclosed in ai\A Avay. 'I'he precipitate 
is a fine slime, which readily f alls to the bottom of the box ; 
the cathodes are of tin-plate. Hy the ncAAcsf airangcnient, 
they can he cleaned Avithout remoAul. Both eatliodes and 
anodes are practically indestructible. In a series of 
experiments made under varying v/orking conditions to 
determine the current efficiency, using a currmii density of 
0-3 ampere per sq. ft. for slime solutions and ampere 
for sand solutions, the non-effect iA-e amperage vaiied from 
H6— 95 per cent, of the total. The cyanide “ regenerated ” 
hy the passage of tho current amounted to 0-35 lb. for 
each ton of sand treated, and 0*94 lb. per ton of slimes, or 
an average of 0*58 Ih. j the theoretical quantity, ‘.opposing 


no water to Ih* decomposed, is 0 93 Ib. ; the cyanide 
consumption averaged 2 ■ 5 — 3 * 0 lb. per ton of ore. When 
ores are treated without previous amalgamation, the 
regeneration of cyanide is lessened. Tho gold precipitate 
contains much lime, and it is suggested that the addition 
of a little caustic potash to the solution, and the use of a. 
current of lower density, Avoiilrl lessen this. — J. IT. C. 

ni.-PATTY OILS, PATS, WAXES, 

AUD SOAP. 

Fats and Waxes ; Vegetable--^, of Indo-Chinn. AT. 

Lemarie. Bull, of tie* Imperuil Inst. (Suppl. to Board 

of Trade J.) 1903, [4], 206—212. 

Etka Rutter. — This f:it, Avhich is also kuoAvn as “ oba 
or Avild mango oil, is obtained from the seed-kernels ot 
Irvingia Rarteri by boiling them Avith whaler and then 
suhjeeting them to jiressure a leld, 60 — 65 per cent. 
It is ti Avhife fat, with a sAvi'ct odour and pleasant taste ; 
on keeping, it becomes yellow' and rancid ; it is readily 
saponified, and is ined in the manuraetnre of candles, ami 
as a substitute foi coeoa-nut oil in the inanufactiirt.' of 
marine soap. The fat Ini'' the folloAAiiig characters: — Sp. 
gr. at 15 C., 0*H20(.’^’) ; ni. jit . 30 - 32 ' C. ; sa]ionifi(*ationi 
value, 173; iodine valins 30*9— 3)-3; free fatty acids, 
4— 10 per cent. It eontaiii.s the glycerides of laiirie^, 
palmitic, and myristic acids 

Irvingia Butter.^'V\\\^ fat, knoAvn by the natives a< 
“CMy-cay,”is ohtain(‘d from the soed-kiTiiels oi Irvingia 

maiayana, the eandle-tree of Judo ( 'hinii : vield, 52 ’0 

.36*7 per cent. It mt'lts at 37 5 —38'^ C., J»nd solidifies at 
3.5 -,5^ — eonipletcly saponified by alkalis,, 
yielding a Avhite nacreous soap which is readily soluble in 
alcohol. 

Chinese Vegetable Tallow. —’{'he scc«ds of Sapium 
sebiferum, known locally as “ cjia - s(')i,^’ consist of 60 per 
cent, of slu'll and 31 pei cent, of kernels. I'Vom the shells, 
by beating Avith steam, 29-5 jier cent, of “ j)i-yii,” a white 
solid fat, is obtained ha\ iug the ''p. gr. 0-918 at 15'^ C'., 
and m. pt. 44-5 (j. Tmihu the kernels, hy expression, is- 
obtained 69*5 per cent, of “ isti-ieou,” or “ ting yu,” a 
liquid oil which possesse*- drying jiroperties, and is u>ed as- 
an illnminant and in the manufacture of varnish. ** Mou- 
ieou” is a mivtuiv of “j.i-yu” and “ ting-yii ” obtained 
from the Avhole seeds ; it has the sp. gr. 0-915 at 15'' 
andm.pt. 35'^ O., and is slightly acid, owing to the pri'sence 
of propionie acid. Both “mon-ieou” and “pi-yn” arc 
sold as Chinese vegetable tallow— !i product used in tin- 
manufaeture of eandles. 

Chaulmnngra, or Gyuocard Oil.- This oil is obtained 
froni “ krehao ” .seed, known hy lla* Chinese as “ ta-fuiig- 
tze, the product of one or more species of Hydrocarpns 
of the natuial order Rixinere. By ex})re^sio^ the seeds 
yield 30 per cent, of oil, Avhieh melts at 17'^ C., Avhilst hy 
extraction AA’irh ether, 50 — j>er cent, of oil, melting at 
14^^ C., is obtained. The fre^hly-prepared oil is white, 
odourless, and tastelcs.s, hut oil which has been kept, or 
Avhich has been extracted from old seeds, has a light brown 
colour ami an odour lesembling that of bird-lime. The oil 
is used for medicinal purposes in Indo-(^hinn and Siam. 

Japan Wa.i. — The most important sources of this 
product are Rhus .mccedanea and R. vernicifera. When 
the Avax is prepared from the fruit by expression, the last 
traces left in the press residues are extracted hy adding 
about 10 per cent, of oil of peri 11 a, or“>e goma” (this 
J. 1903, 806), and aga n submitting the wax to pressure. 
The presence of the oil of perllla is the cause of the 
varying hardness of commercial Japan Avax. The Avax 

melts at ,53" — 54' C., and solidifies at 40-5'^ 41 ° C. The 

crude wax has the sp. gr. 1 -006 ; the bleaehed wax,’ 0*970 

0*980; it consists chipfly of palrnitin, together with 
small amounts of the glycerides of volatile fatty acids. 

Fats derived from the jDiptcrocaiyerf.— Borneo tallow 
from the seed- kernels of Shorea aptera (Burk.) and 
Isoptera bomeensts (Scheff.) contains about 95 per cent, 
of iaponifiahle fats (stearin and olein) ; it is used by the 
natives for culinary purposes, in England as a lubricant, 
and in Manila for the manufacture of candles. Piney or 
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Malabar tallow, from the seeds of Vateria iiidica, is tasteless 
uad iuodorous. and has a consistence between that of 
Gtearin and wax. It contains about 2 per cent, of a volatile 
oil, which can be extracted by alcohol ; the tallow, after 
removal of this oil, consists of 75 per cent, of piilnaitin and 
t>5 per cent, of olein, '('he tallow has the followinpj 
characters :—Sp. gr. at 0*915; ni. pt., 40'MJ. ; 

solidifyinsr point, 30 -.5^ C. ; saponification value, 191*9; 
in. p( . of fatty acids, 57 " ('. ; solidifying point of fatty acids. 

C. Cuudleii made of J’iney tallow burn steadily and 
emit an agreeable aromatic odour. 

Fata derived from the Lavraccee. — “Lalreu” tallow, or 
•“ undung,’"' obtained from the seeds of 'F elranthtra 
laurifolia, Jaccp (‘' bui-loi ”) ; it is used in the iminufaciure 
of candles. 7'. citrata, Nces., T. glabraria, Nees., and 
T. Roxhuiyhii, HI., yield similar products. “'Vegetable 
butter ” or the jmlp ol the “ advocate lie.ar,'’ the fruit of 
Persea gratis^ima. Melds on expression a large percentage 
of oil, winch is used as an iliuminant and tor the manu- 
faetuK* of s<»iii). “ 'J’aiigkallah ” fat is obtained from the 
seed' of (hjUcodaphrtv snbtfcra, HI. : yield, 40 — 45 per 
<-ent. H iiudtw at 45 C., and contains «5 per cent, of 

Jaiirostearin and 14 per cent, of olein. It is used m the 
nniiiuiacture of soaji and candles. It is stated that tlie 
seeds produced anmlall^ li\ one tree ueld siiflicient fat lor 
the manufactine of 500 caudles. — A. S. 

jrhu'h cunfatu in ihcir Srvdt tin Enzyme capable of i 
Dccomposituf Fats into Crli/cenn and Fafty Acids, t>. | 
f'oKiii. d riiss pin s.-cheni. Lies., 35 , 331 — 835. (Jhem. ' 
C'eiitr , 1903, 2 , 1451. i 

'fiiK anthoi found that trie most active seeds, superior evcMi 1 
to castor-oil seeds, were those of Chclidonium majus ; the I 
seeds of 'J'araxavtim ru/qari, Prunella i ulgans, (b/no- i 
giossam, Aipulegui vulgans, and Aeunifcm Lycoelonum j 
had a distinctly iveaker action. (Se<‘ also this J., 1902, | 
Jf)!! ; 1903, 07, (‘.39, 873, 1094.) -A. S. 


Xm.-PIGMENTS. PAINTS: EESINS. 
VARNISHES: INDIA-RUBBER, Etc. 

(.4.)— PIGMENTS, PAINTS. 

hiNOLISU TaTENT. 

White Lead i Manttfactnre of . J. II. Montgomery, 

St. Louis. Kug. Hat. 15,742, July 16, 1903 . Under 
Internal. Couv., July 19, 1902. 

See Fr. Pat. 333,851 of 1&03 ; this J., 1904, ‘JO.—T. F. B. 
United States Patent. 

VrolcctiTKj Ironwork ; Material for , and Method of 

Preparing the same. W. O, Emery, f^rawfordsville, 
Ind., U.S.A. U.S. Pat. 748,270, l)ec. 29, 1903. 

A OLEAU. highly vi.scous material, consisting of calciiiin 
and sodium silicates and calcium aliiiuiuate, is prepared 
In fluxing at a while heat a mixture of quicklime, quartz, 
felspar, alumina, and sodium sulphate, 'rhis is powdered, 
and incorporated with melted asphalt. — M. J. S. 

French Patents. 

White Oil-Paint; New , and Process of Making it. 

Farbwerke W, A. Hospelt. Fr. Pat. 334,835, Aug. 25, 
1903. 

Lkao oxychloride is produced by the trituration of lead 
oxide with sodium chloride or any other chloride. The 
mass is then treated with sulphuric acid until it exhibits 
a neutral or feebly acid reaction. The product is pressed 
and dried, and ground with oil and a siccative. — M. J. 

White Lead and Zinc White ; Substitute for — — . 

C. Gendre. Fr. Pat. 334,917, Aug. 29, 1903. 

A AiixTURK of randanite (fossil meal), barytes, and 
asbestos, is calcined and reduced to powder. — M. J. S. 


Linseed Oi! i rom Foiled Ods ; Diffirentiation of . 

J. Lewkowithidi. XXIIl.jpiige 136 . 

Sperm Oil ; Examtnalivn of . L. M. Nash. 

Will , page 130. 

Cod-lit ei Oil and its Adulterants ; Tests for . 

K 11. (lane. XXIJL, jtage 136. 

So(ip<i ; .'\/elhod of Clradimj , aceording to their 

Thief in nt Poivet. 11. W. Ifilljer. XXIII., page 137. 

■Soaps; J)t It rmination of Small Vropoi lions of Sodfum j 

Hydro t Hit and Carbonate in . P. Heermanu. I 

XXIil , page 134 

United Statj.s Patents. 

Lubricant; Ptocess of Making . S. A. Smith, Pro^ 

Mdence, K. 1., U.S.A. Pat. 748,317, Lee, 29, 

1903. 

A MIXTURE of antimony trioxide and air-glaked lime is 
finely powdered and added to an oil of heavy gravity, the 
whole being subsequently mixed with an oil of lighter 
gravity.— C. A. JNI. 

lat-like Substance ; Process of Making . 

O. Liebrcieb, Herliu. U.S. Pat. 748,511, Dee. 29, 1903. 
i>KE Ger. Pat. 136,917 of 1900 ; this J., 1903, 119.— C. A.M. 


French Patent, 

Soap containing Lemon Juice. G. Giraudet and 
A. Neuberger. Fr. Pat. 334,916, Aug. 29, 1903. 
Frksh filtered lemon juice is mixed with an alcoholic 
J * lemon and citric acid, and sufficient 
ooT, f a paste, which i.s dried and in- 
ordinary soap in a suitable proportion, 
ini for the use of stareh as a vehicle for Iruit 

juices and essential oils in general.— C. A. M. 


Lithopone Resistant to Light and Atmospheric Influences ; 

Process oj Manufacturing . Chem. Fabr. Marieu- 

hutte. Fr. Pat. 334,944, Aug. 31, 1903. 

The tendency of lithopone to darken on exposure to 
sunlight is found not to be exhibited b} products from the 
manufacture of which chlorides have been entire!}* 
excluded. Crude zinc sulphate is therefore purified from 
iron and manganebo by heating with a permanganate and 
an alkali, and the solution is further purified by treatment 
•with zinc powder aud copper sulphate, after which it is 
employed for the manufacture of lithopone in the usual 
manner.— M. J. 8. 

Pigment [^Rariuni Sulphate and Zinc Sulpfude^ ; Process 

of Making a . W. J. Armbruster aud J. Morton. 

Fr. Pat. 335,115, Sept. 10, 1903. 

See U.S. Pat. 740,072 of 1 903 ; this J., 1903, 1200.-1. F. H. 

Pigment [Barium Carbonate and Zinc Sulphidef\ ; 

Process of Making a . VV. J. Armbruster and 

J. Morton. Fr. Pat. 335,358, Sept. 10, 1903. 

See U.S. Pat. 740,073 of 1908 ; this J., 1903, 12C0.— T. F. B. 

(2?.)-liESINS, VARNISHES. 

French Patents. 

Linseed-Oil Varnish ; Substitute for . M. S. Miiller 

and C. Klee. Fr. Pat. 334,923, Aug. 29, 1903. 

This varnish is especially intended for use with zinc 
white, to which it imparts a covering power rivalling that 
of while lead. 'Ihirty-two parts of zinc white are incorporated 
viith 1,000 parts of melted rosin, and the mixture is cooled 
and crushed, A separate mixture is made of 100,000 parts 
of petroleum oil (p6trolc), 1,300 parts of lysol, 35 parts 
of nitrobenzene, and 4,000—5,000 parts of pure water. 
Then 460 parts of the first are heated with 455 parti of 
the second mixture, and the “acide d’abictine,” •which 
rises to the surface, is removed by a perforated skimmer. 
Lastly, 100 parts of poppy-seed oil, or other drying oil, ace 
added. — M. J. 8. 
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Varnish ; Coloured . L. Leroy and P. 3i. Leroy. 

Fr. l"at. 334,992, Sept. 2, 1903. 

A SOLUBLE silicate ia mixed with any pigment or colouring 
matter. — M. J. S. 

lAnohnm ; Suhstituie for . E. V. Clausen. Er. Pat. 

335,243, An/;. 31, 1903. Under Internat. Com., Oct. 
22, 1902. 

See .Eng. Pat. 19.233 of 1903 ; this J. 1903, 13.5H.— T. F. IE 
(C.)— INDIA-RUBBER. 

Sulphur i Deierminatiun of , hy Enrhka^s Method [/n 

Vulcanised J{uhber'\. {). PfeiflVr. XX III.. pa«^e 132. ' 

P'uKNCii Patent. ' 

Caoutchouc : Manufacture of Artificial . L L. \. 

Segnin and J. F, (1. de RouS'-y de Sales. Fr. Pat. 
334,833, Aug. 25, 1903. 

'Iau, or any hydrocarbon (*outalniiig tlie *• isoukts of 
eaoutchouc,” is acidified uith an aciu, such as Itone or 
hydriodic, capable of “ ( liininating nitrogen ” from it The 
mixture is then seeded with “partiele.s of caoutchouc '* or 
“other appropriate ferment,” and is maintained at HO ’ C. , 
in an oxidising atmosphere fri'e from nitiogeii. After eoine j 
time the whole mass will have become eonverteil into 
“ a viscous golution of eaoiiteliniie ” ol an amb»T coloui-. ! 

XIV.-TAMING; LEATHER. GLUE. SIZE. 

Extraction of Tanniny Materials ; Influence oj Chlorides 

and Sulphates present in Natural IFu/crjf upon the . 

K. Nihoul and van di'Putte Hull, de I'Assoi- beige 
de*- Chim., 1903, 17, 1 1 o]. | 

A CONTiNEATiON of prcvious uoik Oil (he infiuence of 
various salts present in lannerv water (se-* this .Journal, 
1901, 1005). A record is given of the results ohiaiiied 
by extracting oak-barU, pine -bark, and suiiiae with 
artificial hard waters in com)»an‘son with distilled water. 
The quantities of salts used were sncli as are to he found 
in natural waters, riz., 0-005 gnu., o-u5o grin., 0-1.50 grin., 


0*400 grm., 0*500 grm., and 1*000 grm. of chlorine per 
1000 as the sodium, magnesium and calcium compounds 
respectively, and 0*0300 grm., 0*0445 grm., 0*1056 grm.., 
0*2700 grm., and 0*3383 grm. of sulphuric acid (calculated 
as SO 3 ) per 1000 in combination with the same bases. In 
the adjoining table the results obtained with the smallest 
and greatest proportion of each salt on each material are 
given. 

In many instances the smallest quantities of salts have 
little appreciable influence, whilst the largest quantities 
produce most marked effects, e.y.y of calcium chloride on 
oak and sumac (where 50 jier cent, of the tannin dis- 
u]>pears), and of magnesium chloride on the organic non- 
tamiins of all three materials. Tlie following arc the more 
important conclusions to be drawn. 

Influence of Chlorides. — Chlorides liave a marked 
de.structive effect on the tannin, and the losses observed with 
natural water may be almost completely uscribeil to their 
influence. Thus a natural water containing 0*4655 grni. 
of chlorine per lOCO, all as calcium chloride, caused a loss 
of 4*80 per eent. of tannin in the case of ])ine bark,, 
whilst the artificial water, with ()-500 grm. of chlorine, 
lost 4*88 per cent. The influence upon extraction is of a 
double nature ; part due to the base and part to the tanning 
matter. Oak taniiMi is wuisted apjiroximately in propor** 
tioii to the concentration of the salt solution, and nearly 
the same is true of sumac, whilst pine bark shows great 
irregularities. As regards the destructive influence of tho 
various chlorides, this in sonic instances upjiears to increase 
with the molecular weight of the salt used. 

Inflimice of Sulphates . — Comliiiied sulpliuric acid has 
an even greater destructive influence tliau comhined. 
chlorine, pine bark and oak bark being more sensitive 
than sumac. 'I'hc relation hetw'een the Joss in tanni/i and 
the quantity of salt dissolvt d, whilst being of n similar 
character for each tanning material and eaeli salt, shows 
greater variations than the analogous relation w hen- 
chlorides are concerned. 

These results further show that (be evil effects of hard 
waters are not altogether avoidt'd by cluunical softening 
processes. Salts of sodium are not only not harmle.ss, but iiit 
some cases, as in that of pine bark, produce more loss than 
the caleimn or magnesium compounds, so that a naturally 


Table showiuy :^A) the Perctntaye ('omposifwn of Oak Bark, Piue Ihtrh, and Sumac when Extracted with 
UisUlted ^Vater. {10 The alteration (/os.s or gain in mats of the ('ompositwu) when extracted with Am ficiat 
Hard fVaters (( hlondcs and Sulphate ^-) y ./ 


Oak Hahk. 

(A) Distilled water 

(B) Sodium chloride 

Calcium chloride. ... 
Vfiumesium chloride . 

Sodium sulphate 

('alcium sulphate .... 
Ma^ameslum .sulphutc. 

Pine Daiik. 

(A) Distilled water 

(B) Sodium eldoride 

Calcium chloiide 

Maffoesium ch'oride . 

Sodium sulphate 

Calcium sulpha re .... 
Magnesium sulpimte. 


'I'jIhI Pxtraci. 

Ash oj Total 
Kxlnief . 

JVr Cent. 

Per Cent. i 

20-1 

(r;i 1 

4- ] *2 to 4 4 S 

4- O’O tn 4 .">-8 ! 

4- O'] to + ](|-H 

4- iro In P'H 

4 (rl lo 4 8 1 

4 0-1 ti» + .5-8 

4 0-7 lo 4 .3*9 

“O'l 1,) 4 3-5 

4- 0-2 lo 1 1 -2 

4- 0-2 to 4- 2'f> 

V- 0*0 to 4 :ci 

4- U':> to 4- 2-7 


()r;iunic KKtraet, "Voii-ttiunin Total, j Ash of Nou-tannm^ 


-I 0‘d (o + 17-7 
+ 0’5 t<» + J7 ‘iS 
+ O'l to 4- IS-S 
+ U-ft to h S’li 
-f OT) to 4- )l'o 

o-;i to 4 * 1-4 


Sumac. 

f.A) Distilled water 35 5 

(B) Sodium chloride + (cs to 4 - U C 

Calcium chloride -i O'O to + i:i-4 

Magnesium cliloride . 4- o*() to + 1S*8 

.Sodium svdphate -sO'K! lo 4 - 4*8 

raleium sulphate ... . -r 0*4 to 4 - 2*5 

Mafftiesi urn sulphate. , + 0-2 to 4 1*5 


Per Pent. 
Jii-a 

+ 1*2 ti» - ro 
4- 0*1 to 4 1-0 

to 4- 2-3 

+ 0-8 to + 0*4 
-0-0 to - I-;! 

•4 U‘3 to + 0 4 


Per Cent. 

.5-3 

4 1*3 to -s 7 -s 
4- 0*2 to f lH-4 
+ 0-1 to -s l;ri 
4- 0*8 to 4- 6-S 
+ 1-1 to + 5-0 
+ ro to + 5-9 


Per Pent. 
0-7 

4 0-0 to 4- 
4- O'O to 4- 
4- O'O to 4" 
“0-J to 4- 
4- 0-2 t-O 4- 
4- 0-3 to 4- 


4*0 

8*1 

:i*a 

2-9 

2*2 

2-a 


0-3 


! 27*3 


1 

1 

0-2 

4 (1-7 to 

4 

17 *.3 

; - 0'4 to 4- 

0-v 

4- 0-8 to 4- 21*0 

4- 0*5 to 4- 15*6- 

4 0*3 to 

4 

J5*0 

4- 0*1 to 4- 

1*9 

-1- 1*4 to 4- 21 -9 

+ 0*.3 to + 16*8. 

-1- O’O to 

4- 

Cl 

4- 0*4 to 4- 14-3 

1 4 U-r, to 4- 24'G 

-f 0*0 to 4- 2*4 

+ 0-0 to 

4 

5*7 

1 - 0*1 to - 

2*4 

4- 1*1 to -1 7’.3 

' 4- 0*5 to 4- 6*0- 

+ O-.'l to 

4- 

.3*9 , 

4- 0*2 to - 

J*4 

i 4-1-2 to 4- 6'9 

1 4- 0*8 to 4- 8*e 

+ 0-2 to 

4 

■C2 

+ 0*1 to - 

12-8 

j + l-J to 4- 5-4 

1 1 

4- 0*1 to 4- 8*6. 

2* 

5 

i 

3.3-0 


10-,: ! 

2’5 

4-0-2 to 

4 14*4 ! 

+ 0*0 to 4- 

.3-2 

+ 0-9 to -1 20*1 

+ 0*1 to 4- 12*8 

, f O'O to 

+ 13-.3 i 

- 0*5 to 4- 

0-1 

4- 0*.3 to 4- JU-7 

+ 0*2 to + 10*1 

4- 0-J to 

4- 

7-0 

-0*0 10 4-11-8 

4- 0-1 to + 20'8 

+ 0*1 to 4- 6*a 

4 0-2 lo 

+ 

4*8 ! 

4- 0*6 to -f 

0-0 

4- 0-8 to 4- (5-5 

4- 0*2 to 4- 4*7 

4- 0 1 to 

4- 

3-5 1 

4- 0*8 to - 

1*0 1 

1 1 '0 to 4- 5-5 

4- 0*1 to + 3*4 

4 0-J to 

4- 

3*0 

1 

4- 0*1 to - 

1*5 

4- 0*8 to -t- 4*0 

4- 0*1 to 4- 2*0 


tamed 


* “ 150 , 0*400, 0 * 500 , and 1-OflO grm. of chlorine per 1 

led 9 9445, 0 1^, 0 270, and 0 f?rm. of SOy per 1000. The original tables give the resUl 


, r 1000. The sulphate waters con- 

plttfies of decimals, lu the above table only the fli-st and last in each case are recorded to one*d0oimal place; waters to two 

The oak contained 10*3 per cent, water ; the pme bark 12*.5 per cent, ; and the sumac 8*7 per cent, ^ 
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Oak Bakk. 

(A) Distilled water 

(B) Sodium chloride 

Calcium chloride 

Magnesium chloride . 

Sodium sulphate 

Calcium sulphate .... 
Magnesium sulphate. 

riNB Buik. 

(A) Distilled water 

(B) Sodium chloride 

Calcium chloride 

AIa«npsium chloride . 

Sodium sulphate 

Calcuini sulphah' 

Mairuesiuni sulphate . 


Sumac. 

(A) Distdled water 

(B) Sodiura chloride 

Ciileuiin chloride 

Aliiffiu'sium chloride . 

Sodium sulphate 

Calcium sulphati^ 

Ma^fnesium sulphiite. 


Organic Non-tannin. 


Per Cent. 

1 4-5 

! - 1 - 1*8 to + 3‘a 

-U 0-2 to + 8*2 

, + 0*1 to -e 0*2 

+ o’h to + 2'y 

1 -f 0-n to 4- 2-8 

1 -e (VT to + 8-8 


C3 

4- 0';i to 4- ,')-6 
4- 1*0 to + «•<! 
e 0*5 to + 22' 2 
+ 0*0 to 4- 2*8 
4- 0*0 to 4- 2*2 
4- 1*0 to 4- 1*0 


14*2 

4- 0*8 to 4- 7*8 
4-0*1 to 4- 0*0 
- 0*0 to 4- 14*8 
4- 0*0 to 4- 1*0 
+ 0*!1 to 4- 2*1 
I 0*7 to 4- 1*1 


Total fixed hy Hide. 


I 

Per tJent. 
14*8 


-0*1 

to — 

3*0 

- 0*0 

to ~ 

.7*0 

- 0*0 

to — 

5*0 

- 0*1 

to — 

1*9 

-0*9 

to - 

3*8 

-0*4 

to — 

2.8 


23*1 


- 0*5 

to - 

3*4 

- 0*9 

to — 

4*1 

- 0*1 

to - 

0*8 

- 0*0 

to — 

1*0 

- 0*7 

to — 

3*8 

-0*8 

to — 

4*0 



|S*9 


- 0*1 

to - 

2*5 

- 0*2 

to — 

0*8 

- 0*0 

to — 

!*.■> 

-0*1 

to - 

1*7 

- 0*0 

to - 

8*0 

- 0*0 

to - 

2 *.5 


Mineml Matter fixed 
by Hide. 


Per Cent. 

O'l 

4- 0*0 to 4- 1*2 
4- 0*0 to + 1*7 
+ 0*0 to 4- 1*9 
4- 0*0 to 4- 0*H 
4- 0*0 to + 0*8 
I- 0*1 to 4- 0*0 


' 0*1 

4- 0*2 to + 1*7 

' to 4- 1*0 

4- 0*0 to 4- 1*0 

I 4-0*1 to 4- 0*7 

4- 0*0 to 4- 0 8 

4- 0*1 to + 0*7 


0 0 

+ 0*1 to 4- 1*0 
4- 0*4 to 4- 8*2 

to 4- 1*0 

4- 0*0 to 4- 0*1 
0*0 to 4- 0*1 
0*0 to 4- 0*1 


Tanniiu 


Per Cent. 
14*7 


-0*1 to - 

1*2 

- 0*1 to - 

7*2 

- 0*1 to - 

0*9 

- 0*2 to - 

•2*5 

1 - 0*9 to - 

4*1 

0*4 to — 

3't 

23*0 


“ 0*7 to - 

5*1 

1 - 0*9 to - 

4*7 

- 0*1 to - 

S*(» 

' - 0*7 to - 

4*7 

! - 0*7 to — 

8*(*, 

1 - 0*9 to - 

4*7 

1 

1 18*9 


-0*2 to - 

1*1 

-0*0 to - 

9*5 

- 0*0 to “ 

2*6 

, -0*1 to - 

1 *S 

- 0*6 to - 

3*1 

— 0*0 to — 

2*7 


Insoluble Matter, 


Per Cent. 
09*5 

-1*2 to ~ 4*8 
-0*1 to - 10*8 
— 0*1 to - 8*18 
I — 0*7 to — 4*0 
-0*2 to - 1*2 
-0*0 to - 3*1 


.10*9 

-0*3 to - 17*7 
-0*6 to -17*8 

- 0*4 to - 18*3 

- 0*6 to - 8*3 
~ 0*5 to - 2*6 

- 0*3 to — i'4 


55*S 

4- 0*8 to - 17‘« 
-0*0 to -13*4 
- 0*0 to - 18*8 
4- 0*7 to - 4*9 
-0*4 to ~ 2T) 
- 0*2 to - 1*6 


soft water is of p*eater advantage than liitherto imagined. ! 
Tlie coluiiiu of ligures showing the amount of mineral | 
matter fixed by the hide, indicates an important interaction j 
between the saline constituents and the tanning matters. | 
Soluble moleeulur compounds are formed, capable of j 
absorption by the hide t ubstanee, or, alternatively, the j 
tannin combines with the salt base, and free acid is liberated. 
Both suppositions are possible, and the hitter especially, in 
view of the dis-tincl effect of sodium sulphate on pine-bark 
liquor- The practicat conclusions of this are (a) that 
(*wing to this fixation of mineral matter the ash of leather 
will vary in amount according to the water used in manu- 
facture, and analysts must allow a certain latitude in the | 
matter ; and (b) the discovery of sulphuric acid in leather ' 
when none has been employed in the manufacture can be 
explained by the presence of sulphates in the tannery 
water. — IJ. Jj. .1. 


Maiujrorc Bark as a Tanninq Material. J. Paessler. ; 

Collegium, 1904, [01 J, 15—16. 

i’lr-cis oi“ hide were tanned, in mangrove hark liquors (a) j 
for about two weeks in liquors of 4" 116. density. One half I 
wen^ thei, washed till the water was no longer coloured, | 
and then air-dried, and analysed. The other half were (6) j 
further tanned for six months in liquors strengthened up to 
6° Be., washed, dried, and analysed as before. Similar tests 
were made with nn oak tannage, and the results calculated 
to 18 per cent, of moisture were as follows : — 



{a) 

(b) 

Ojik. 

Watir 

Per Cc'iit. 

Per Cent. 

l*cr Cent, 

Ash 




Fat 


(I'U 


Soluble constituoiitH - 

Tanuin substance 

N on-tannin substance . . , 
Leather substance 

Tannm , 

0 * 4 }^’"' 

82*2 


30*2 

Hide substance 

43*7 

44*0 

44*4 


Jilted tannin m the 
leather 

100*0 

100*0 

100*0 

^7 ‘ft 

! 36*7' ■ ■ 


Yields of leather per m 
or hide substana* ... 

Oe 0 

228*9 

74*0 

' 227*3 

-OO 0 

2*26*0 ' 

1 07*8 

tannin per loo parts 
of hide substance 

1 73’6 


The leatlier was thus fully tanned in a fortnight, and the 
results are rather better with mangrove than with oak. 

-It. L. ,1. 

Salphurio Acid in Leather; DHerminaiion of — 

M. C. Lamb and J. W. Lamb. XXIII., page 134. 

Enolibh Patents. 

Hides; Process and Compound for Unhairing — . 
J, Mellinger, Baltimore, U.S. A. Eng. Pat. 22,442, Oct. 
17, 1903. 

Soda l>e, containing 30*22 per cent, of caustic soda (100 lb.), 
soda lye as above hut saturated with hydrogen sulphide 
(200 lb.), and commercial ammonium carbonate of the 
composition “NH4 4- 20*8005, ” (100 lb.) are mixed, dis- 
solved in warm water (500 gallons), heated to 60*^ F., and 
allowed to stand. The hides are soaked in cold water for 
12 hours, suspended in the above liquor, and the loosened 
hair and epidermis is washed off in water. Heavy hides 
require immersion for 2 — 3 hours, and skins 10—30 minutes, 
according to substance. — R. L. J. 

United States Patents. 

Clarifying Liquors [G/we Solutiowi'] ; Method of • 

E. K. Hewitt, Garden City, N.Y., U.S.A. U.S. Pat. 
748,865, Jan. 5, 1904. 

Solutions, such as glue, which are slightly acid, are 
neutralised by addition of a suitable base so as to form a 
tine precipitate. Aqueous sulphurous acid and the lime 
salts of bones are then added, and the mixture is again 
neutralised so that a readily separable sludge is obtained. 

— B. L. J. 

Glue from Hides ; Manufacture of , E, R. Hewitt, 

Garden Citv, N.Y., IJ.S.A. U.S. Pat. 748,866, Jan. 5, 
1904. 

Tub hides are treated with a cold aqueous solution of 
sulphurous acid containing calcium phosphate and calcium 
sulphite (t.e., two acid salts which precipitate when neu« 
tralised), washed, dissolved in hot water, neutralised, and 
tlie precipitate is settled out. If necessary the hot neutral 
solution is further treated with a little of the original 
pickling solution and again neutralised to induce a second 
precipitation.— H. L. J. 

Hom4ihe Material from Baw Skins ; Process of Pre- 
paring . B. Jetter, Erfurt. U.S. Pat. 749,:297, 

Jan. 12, 1904. 

See Fr. Pat..830,006 of 1903 ; this J., 1903, 1056.— T*F.B. 
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XV.-MAHURES. Etc. 

Flax Cvltivat ion ; Maniirial Experiments in . Bull. 

of the Imperial lust. (Suppl. to Bu. of Trade J.), 1903, 
[4], 188—200. 

'J'hk results of the ex[>erimcnt.s, which extended over two 
seasons, are shown in the following table : — 


Nature oT JManun' 
anti Amount of DiChsinf? 
prv Acre. 


£ ^ J; I 



t 


3 



O 

o 


1901. 

LI) 

St 11). 

1 •• 

ft 

: L .s. 

fl. 

Uuiiianured 

.3 17 1 

40 .“i 

' n> 2 

H 


Superplid.spliate ewt.l ... 

3149 

.37 J2 

14 11 

7 

ion 

10 

Krtimte (.5 cwt.) ' 

Supt'rphospliate (Hcvl ) -h 

3(5: 19 

4.3 7 

17 1 


|0 

<; 

kainite (3 cwt.) 

Superphosphate (3 -i 

3019 

3N 1.3 

r, 7 

■H 

0 It 

7 

kaindii (3 i juii 

inoniiim sulitliatc (.i cwt ) 


;jH 2 

j 

' 1.3 0 

r. 

1 0 

7 

f PuTiiaiiiircd 

3(m9 

11 2 

17 13 

•> 



PjtasKuuu chlonclc (1 cwl.) 

.3912 

49 i. 

19 II 

2 

0 12 

0 

1!)02.* 







Buinanurcd 

3211 

. 31 : .-) 

It 17 


i 


Xtiinilc' (f) cwt.) 

3.32(. 

.3(5 .'i 

J1 K) 

0 

1 a 1.3 

0 

c 

I’otnssium chloride ( 1 i t w i . ) 

.31(!<.) 

37 1 

1 .3 .3 

7 

1 0 12 

Sodium chloride ( 1 evil ) . 
Superphosphate (3 cwl j i 

29.-) 1 

.3.) fO 

13 12 

i>l 

0 4 


kainile (3 cwd.) 

Su|M*rpli()sp)uite (3 fwt.) -i 

.32! 1, 

3.3 S 

11 9 

9’ 

0 17 

1 

kamitc (3 cwl.) -i- am 
mamuin sulpluiO- ( cwl.' 

3 Klfi 

3t 3 

13 1.S 

2-4 

1 3 

tu' 

Rape meal (5 cwt.l 

Hade slag (5 cwl.) 

. 3:5110 

.31 5 

1 12 1.3 

1' 

1 7 

(5 

31 H 

.32 S 

1.3 Jl 

9i 

0 1.3 

Li 

* In the 1902 rcsiiU> lIicMilucol 

(he tow 1 

s jnclmhal 

(t) that of 


tlip tcutchcd flux. 


The most notable result is the effect of fertilisers con- 
taining potash in increasing the yield of flax fibre. Although 
with the other inuuures the average results wen unsatisfac- 
tory, yet in individual cases the lesults were good. — A. S. 

UnITI'.I) Si’VTKS l’\TENT. 

Manure f [^ElerAncal] Process of Manufaelurmtf — — , 
from Apatite. W. ralmaer, Stockholm. IJ.S. Pat. 
748,523, Dee. 29, 1903. 

A SOLUTION containing sodium chlorate, or sodium per- 
chlorate, or a mixture of these with foreign suits, is 
electrolysed, and the acid solution formed at the anode is 
used to act upon a mineral phosphate in a separate vessel. 
To the solution thus obtained, the alkaline solution formed 
at the cathode during the electrolysis is added, to precipitate 
diealcium hydrogen phosphate. Compare U.S. Pat 707,886, 
1902 ; this Journal, 1902, 1189. — E. S. 


XVI.-SUGAR, STARCH, GUM, Etc. 


Sugar Cane; Deterioration of Cut • 

Imperial lust, (Suppl. to Board of Trade J, 

212 . 


Bull, of the 
), 1903, [4], 


Expertmknt.s have been made to determine the rapidity 
with which the sucrose in sugar cane.s is convened into 
invert sugar after the canes arc cut. The results obtained 
with five varieties of sugar cane, viz., “ White IVIauilla,” 
‘■Purple Cheribon," Manilla,” “ Dikehan,” and “Kukhra” 
are shown in the following table, the figures being the per 
cent, of loss on the (otul sugar prcM^iit — 


after riittm?;. 


Trtui loss of Rvail.'ible sucrose. .. 
loss of available sucrose.. . 




.3. 

4. 

Per 

Vor 

Per 

For 

Oent. 

Cent. 

, Cent. 

Cent. 

2-7 j 

8-0 

21* t 

32 1 


5 3 

1,3-4 

10-7 


OF OHBMIOAL INDUSTRY. 


These results show that in the first two days the loss is 
relatively small, but aftei- three days, more than one-fiflh of 
the available sugar has disappeared. The conclusion is 
drawn that the canes should be received at the factory not 
later than 24—36 hours after cutting. — A. 8. 

Starch ; Reversion and Coagulation of — . L. Maquenne, 
A. Fernbach, and J. Wolff. Comptes rend., 1904, 138, 
i, [l],49— 51. 

Attention is called to the difference between the amylo- 
cellulose which is obtained on the spontaneous reversion of 
starch, and which can still be saccharified by diastase, 
and the coagulum formed by treating starch with a 
small quantity of malt extract ; this coagulum is incapable 
of saccharification by diastase. Amylocellulose may be 
recognised by treating it for a short time with potassium 
hydroxide, then adding a slight excess of hydrochloric acid 
and a few drops of iodine solution, which gives a blue 
coloration. It is found that the formation of amylocellulose 
is much more rapid in the coagulum obtained by the action 
of araylo coagulase on starch past(' heated at 120° C. foi- 
ls minutes, oral 100 for 30 minutes, or liquefied by beating 
at 1.30° for 2 hours, than it is in the spontaneous reversion 
of the starch paste, Jt. however, the coagulum is examined 
immediately after its formation, very little amylocellulo.se 
is detected, but the 'amount Increases, and may finallv 
constitute as much as one half of the total coagulated 
matter. — 11. P. 

Fehling*s Solution ; Sodtuin Sulphide as an Indicator with 

[ Determination of Reducing Sugars^ . L. Beulaggue. 

XX 111., page 1:57. 

Nitrates in Lujnids charged with Organic Matters [ Beet- 
root Juices, ,• Dctcnniuation of Truces of — -■■■ . 

A. Pagiioul. XX HI., page 135. 

rNiTEi) S'lHTr.s P\'n:.vj 

Saccharine Juices ; Process of Defecating — . 
W. C. Salisbury, Assignor to A. J. Krampci," both of 
Dakota, Neb. I ’. S. Pat. 718,313, Dec. 29, 1903. 
SaccH/VRInj: juices and syrops are clarified and bleached 
by treating them with powdered alum in the proportion of 
1 oz. of alum to loo galls, of juice, and then boiling the 
juice, with agitation, for about au hour, and skimming off 
the impurities separated by the action of the alum during 
boiling and agititioii. — J. F. B. 

Sugar ; Process of Making . AV. C. Salisbury, 

Assignor to A. J. Kramper, both of Dakota, Neb. 
U.S. Bat. 748.314, Dec. 29, 1903. 

One hundred gallons of juice, prepared from saccharine 
substances, arc treated, whilst boiling, with 1 oz. i)f powdered 
alum and ^ oz. of sodium bicarbonate (with or without the 
addition ot 4 o/.. of sugar for each gallon of juice). The 
juice is boiled, stirred, and skimmed foi about one hour, 
the resulting syrup is then cooled slightlj and 1 oz. of a 
“ suitable extract” is added thereto.— J. F. B. 

XYII.-BREWING. WINES, SPIRITS. Etc. 

Fermentation; Theorg of . Nutrition of Yeast with 

Sugar. A. Richter. Zeits. augew. Chem., 1904, 17, 
[2], 55—56; from Ceutralbl. f. Bakt. u. Parasitenk.,’ 
II., 11, 438. 

The author has previously shown that yeast is capable of 
decomposing all the sugar present in a liquid before it 
attacks the nitrogenous substances, provided that it is fed 
with very small quantities of pepsin at the same time. 
Further experiments show that in the development of yeast 
in a medium containing fermentable material, the latter is 
decomposed quite independently both of the decomposition 
of the nutrient solution and of the presence of other nutrient 
matter. The whole process is shown to be of an enzymic 
nature, thus confirming Buchner’s theory,— T. H. P. 

Fermented Liquids; Origin of the Amyl Alcohol in . 

B. Rayman and K. Fries. Woch. f. Brau., 1904, 21 

[2], 25-27. ’ 

In a series of investigations on the by-products of alcoholic 
fermentation (this Journal, 1896, 4C5), the 
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mined that amyl alcohol was produced by pure-cultivated 
yeasts quite apart from any contamination with bacteria, 
but failed to establish the conditions necessary for its 
production. It has now been definitely ascertained that 
the formation of amyl alcohol by pure yeast is not attribut- 
able to the unfavourable physiological condition of the 
yeast cells. It has also been found that pure-cultivated 
distillery yeast produces no amyl alcohol in artldoial glucose j 
media, but that if barley malt worts be employed, amyl ' 
alcoh<il is found amongst the products of fermentation. It ' 
was consequently inferred that ihe amyl alcohol is not a | 
product of the fermentation of hexoses, but of those carbo- j 
hydrates of the wort which accompany the hexoses and 
which belong to the class of “ furfuroids,” prepared by 
Tollens by the acid hydrolysis of brewers* grains. A series 
of experimeuts was therefore made in which glucose 
solutions coutaimn^ peptone and nutrient salts were i 
fermented with pure cultures of N. cerevisur L., due pre- ; 
cautions being taken to exclude bacteria. Some of these ; 
fermentations wcri* allowed to proceed for periods up to ' 
three jears, and the products consequently contained 
ammonia, organic bases, and sulphur compounds. Apart 
from such decomposition products there w’ere formed in 
most cases formic acid, valeric acid, acetaldehyde, ethyl 
alcohol, glycerin, and succinic acid, but never amyl alcohol, 
lleet-juice, fermented for 36 days, likewise yielded no 
amyl alcohol. On the other hand, a wort prepared from 
raw barley sncchaiihed by malt, fermented for 11 mouth'-, 
and a wort piepaied from brewers’ grains by Tollens’ 
method, and containing the “ furfuroid*-,” \ielded aeetalde- 
ii}de and ethyl alcohol together with huge quantities of 
amyl alcohol. — J. F. B. 

Di.sslmihtr Fermentations ni Tuns Jilted with Wort of ihe 
some Brewiriy. Vogel. Zeits. ges. llrauw., 1 004 , 27, 
[2], 23— 24. ‘ 

In large breweries the w'ort from a single brewing is 
freiiucntly distributed between tw'O or three fermentation 
tuns, and it is by no means rare to find that the different 
portions ferment in a totally' different manner. 'I'he author 
enumerates some of the possible causes of such dissimilarities 
in f<*rmentatiou. The position of the tuns may he such as 
to cause liirgi! variations in the temperatures of the wort 
fermenting in them ; some tuns may be close to a door or 
ventilating shaft ami tlius be exposed to draughts, others 
may be close to a stove or heatiug arrangement and so 
become unevenly' heated. The pitching yeast given to 
each tun may vary in consistency, and irregularities may 
occur in making up and measuring out the pitching yeast. 
A very trequeiit cause of dissimilar feniieutation lies in 
variations of the quantity of absorbed oxygen in the wort. If 
a check occur on the cooler, the collecting tank of the latter 
becomes nearly empty, and the wort, as it is drawn off into 
the tuns, may form a vortex, sucking in bubbles of air ; then, 
later, the collecting tank fills up again and the wort runs away 
without air. Also, if hose pipe be used for filling the tuns. 

It may' sometimes dip to the bottom and at other times 
merely rest on the edge of the tun ; it is generally advisable | 
to fix a “ swan’s neck ” pipe to the edge of the tun at a , 
constant height and to attach the hose to this. Again, the | 
pitching temperature in the different tuns may vary, owing j 
to irregular control of the temperature of the wort as it 
leaves the cooler. Other irregularities of fermentation may j 
be caused by' some of the tuns being lacquered and others j 
not ; they may also depend on the shape of the tuns and 1 
the height to which they are filled. The last tun filled | 
generally receives more than its share of cooler-dregs and ; 
rinsings of the plant ; on the other hand, if the pipes, &c., 
be inrected, most of the infecting growths will be washed 
tni ough into the first tun filled, the second and third being 
only moderately contaminated.— J. F. B. 

Brewing by the Infusion Method. P. Petit. Ann. de la 
Brasserie, 1903, 6, [24], 553—556. 

To obtain a beer of low attenuation, which, when fined, 

K n secondary fermentation and satisfactory 

eaa without the necessity for added sugar, it is essential 
retard saccharification by quickly raising the temperature 
e mash to 65^ — 68° C. At the same time, in order to 


I secure the solution of head-forming nitrogenous oonstitnents, 
I it is desirable to carry on the preliminary mashing in the 
machine at 40° — 45° C. The author states that either of 
the following methods of mashing will give satisfactory 
results : — 100 kilos, of malt are mashed in the machine with 
150 litres of water at 65° C., and the mixture is run into 
the mash tun containing 130 litres of hot liquor at 90° C.” 
The temperature of the mash will be about 62° C., which 
is then raised to 73° — 75° C. with boiling water. After a 
short rest the wort is drawn off and the grains are sparged. 
In the second method, 100 kilos, of malt are mashe4 with 
100 litres of water in the machine, so as to attain a tem- 
perature of about 45° C. By introducing hot liquor above 
and below, the temperature is raised to 65° — 68° C. in 
10 minutes, and is then slowly brought up to 75° C., the 
mahh being afterwards left for 10 — 15 minutes at about 
68 ■ 0. By means of a steam coil in the mash tun, a saving 
may be effected in the quantity of hot water required for 
healing the mash. In such case, one-third of the thick 
mash irom the machine (temperature 40° C.) may be run 
into the hot liquid in the mash run, so as to obtain a tem- 
perature of 6.5° (\ At the end of 10 minutes, steam is 
turned on, and the temperature raised to 90° O,, whereupon 
the rest of the thick mash is added, reducing the temperature 
to 63 ( the whole being then slowly raised to 75° C. This 
arrangement also permits the use of raw grain, without any 
additional apparatus being required.— C. IS. 

Jjisinfeclion and Disinfectants in Brewing. H. Will. 

Zcits. ge^ Biauw'., 1903, 26, [51], 865—874; [.52], 

886—891. 

Sodium Car/io7i.aA.— 'i he chief value of sodium carbonate 
solution consists in its power of loosening and dissolving 
dried impurities. It should be used of 10 per cent, stieiigth, 
boiling hot, and allowed to act on the vessels for at least 
half an hour and at a temperature not below 80° C. 

Calcium Hydroxide {Slaked Lime). — The action is similar 
to that of sodium carbonate, but where contamination is 
more than moderate, the application of lime should be 
preceded by a thorough scrubbing. The effect will be greater 
if the dressing be prevented from drying too quickly. 
Quicklime has proved very useful when strewed on damp 
floors. 

Bleaching Powder. — In the form of a solution containing 
1 per cent, of active chlorine, this substance is useful for 
washing the walls and floors of , fermenting cellars and 
malthouses, as well as fermenting vessels that have become 
mouldy owing to damp storage. There does not seem to 
be any risk of unfavourably affecting the taste or smell of 
the beer, provided the above concentration is not exceeded 
and the vessels, &c., arc well washed afterwards. 

Ajitiformin. — This preparation consists of sodium hy- 
pochlorite and caustic soda, the active ingredient being the 
chlorine, of which over 4 per cent, is liberated on treatment 
with hydrochloric acid. The author classes it among the 
best disinfectants available for brewery work. It rapidly 
softens organic impurities and faciliuites their removal by 
scouring, in addition to its oxidising action, and it also 
dissolves incrustration. The germicidal power is high, 
and a 5 per cent, solution is sufficient for most purposes. 
It is used cold, and may be safely applied to varnished 
surfaces with a brush, provided cure is taken to prevent 
prolonged contact. 

Sulphur Dioxide. — Though good results are obtained 
with this gas, it cannot penetrate to a sufficient depth 
through a contaminating deposit of yeast to act effectually 
thereon. 

Calcium Bisulphite. — The disagreeable effects of this 
disinfectant on the operator may 1^ diminished by diluting 
the solution to a strength of 10 grms. of sulphur dioii£ 
per litre (one part of the average commercial article to six. 
parts of water). For destroying mould it is superior to 
bleaching powder, and it also keeps better than the latter. 

Hydrofluoric Acid. — ^This is an excellent disinfectant, 
and 18 equal to autiformin in germicidal power. A 1 per 
cent, solution is sufiicient, and this will not attack the 
varnish on vats. Its caustic action, however, even when in 
a very dilute condition, militates against its extensive use. 
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Ammonium Bifluoride.— A 5 per cent, fiolution forms a 
very stroof; germicide, and even one of 2 per cent, strength 
is powerful. It ranks next to antlformin, to which it is 
superior in retarding vegetation. The solution does not 
injure the skin, is inodorous, and does not liberate vapour. 
Hose pipes may he cleaned by scrabbing, fo'jJovpcd by 
immersion for 12 — 24 hours in a 0*4 per cent, solution of 
this salt contained in a closed vessel. The treatment is 
repeated once a fortnight, and the old solution ma^' be used 
for washing floors, flushing drains, &c. V^ats and other 
vessels are scrubbed and then well brushed over with a 
3 per cent, solution of the bifluoride, which is left to act 
for at least three hours. Wooden buckets, &c., must be 
used, since the 3 per cent, solution attacks metal. 

Montanin (^Uydr(ffluoHilicic Acid ). — A solution containing 
1*0 per cent, of the acid ranks between mlcrosoJ and 
autigermin us a germicide, and aUo retards vegetation. It 
<loes not attack varnish, and has little effect on tlie skin. 

Microaol . — This preparation varies iji properties, hut 
seems to depend for its action mainly on the presence 
of copper sulphate. A 2 per cent, solution (in exceptional 
cases 8—4 per cent.) is suitable for washing the inside of 
storage casks. It may be also mixed with milk of lime for 
whitewashing. 

Antinonnin (^Potaisiuin Orihodinil rucrcsnl) . — V>Amp walls 
mil}’ be made dry by applying a h(d 1 — 2 per cent, solution 
of this preparation, after a good scrubbing with hot water, 
a second applic.atioD being given in three days’ time. When 
dry the tvall is brushed over with white lime mixed with 
the HHnie solution. The strength is doubled if largo 
quantities of mould fungi are present. 

Antigei'min . — This preparation is a copper salt of a weak 
organic acid. It is said to be soluble in 20(i parts of water, 
and is applied after mixing in hot water and stirring up the 
mixture. Its power of retarding vegetation is still greater 
than that of either antinonnin or microsol, and the low 
solubility prolongs the autiseptlc action. Mixed with a 
2 per cent, solution of lime and applied as a double or triple 
coating to walls, it dries them and eliminates mould fungi ; 
but, like antinonnin, it cannot be used for utensils that are 
to come in contact with wort, beer, or yeast. 

Formaldehyde . — In addition to its disinfectant properties 
formaldehyde constitutes the best deodoriser for fusty 
cellars. It has also been used for sterilising pure-culture 
yeast plant. One objection, however, to its employment is 
Its injurious effect on the mucous membrane. — C. S. 

Beer i Resin Turbidity in If. Will. Zeits. ges. 

Bniuw., 1904, 24 , [3], 29 — 30. 

TuRUuniTV of beer due to resins is a very rare occurrence ; 
it is generally attributed to the separation of resins extracted 
from the hops. The author, however, cannot admit that 
hop resias are present in the beer in such quantities as to 
cause a visible turbidity. The small quantity which fails to 
settle out with the yeast is found in the sediments from the 
lager casks. The author has recently examined a number 
of samples of beer, more or less turbid, and possessing a 
distinct flavour of pitch. The microscopic examinatiou of 
theae turbid samples showed that the turbidity was caused 
solely by the presence of globules of resin. On applying 
pressure to the cover^glass it was found that these globules 
varied in consistency, as if the resiu were dissolved in some 
solvent in varying proportions. The globules were separated 
by centrifugalising some of the beer ; they were then placed 
on a gypsum i>late to remove most of the water, and 
moutened with a xeageut composed of a mixture of 5 c.c. 
of acetic anhydride and one or two drops of concentrated 
sulphuric acid. A violet coloration was thus developed — a 
opnclusivetprqpf that the turbidity was caused, not by hop 
rerins, bat bjri^in derived from the pitch lining of the 
casks, It is. not yet clear how this pitch is absorbed by the 
beer, but .it is yery probably due to overheating when 
coating the. cgsks, and the cons^uent formation of rosin 
oil, which appears as a bluish iridescent layer over the 
surface of the pitch after cooling. The microscopic 
appearance of the centrifugalised rosin particles may vary 
from characteristic globules, through intermediate forms, 
to roundish, indefinitely shaped pirticlds, which tend to 


adhere in masses, and have a shrunken, honeycombed 
appearance, ranging from colourless to yellowish-brown. 

— J. F, B. 

Starch in Barley and Malt} Method for the Rapid 

Determination of . H. T. Brown and J. H. Millar. 

XXm., page 137. 

Tartaric Acidf Characteristic Reaction of Free . 

\_Detection of Tartaric Acid in Wines.'] D, (lanassini. 
XXIII., page 13G. 

English Patent. 

Malt^ Barley^ and the like ; Roasting , for Colouring 

and Flavouring Stout and Ales. G. Valentine, Dublin. 
Eng. Pat. 28,834, Dec. ,31, 19t)2. 

The grain is roasted in an henuetically closed, revolving 
cylinder, provided with an internal cylindrical water- 
condenser, and with a right- and left-handed screw for 
mixing. The vapours produced are condensed by thv* 
internal cold surface and reabsorbed by the grain, thereby 
swelling it and preventing carbonisation. The uncondimsed 
gases are led away through a pipe, with a valve and 
universal joint, to receivers, where they can be measured 
and absorbed by a fi;esh charge of grain for subsequent 
roasting. If the ivater in the condenser be insuflicient to 
control the temperature of the roasting grain, water may 
be admitted to the centre of the mass in the roaster. The 
roasting may safely be conducted at a temperature of 
460^' F.—J. F. B. 

Umted Siates Pvtj;nts. 

Breunng ; Process of . II. E. Frees, Assignor to 

Wahl and llenius, Chicago. C.S. J*at. 746,320, 
Dec. 8, 1903. 

Claim is made, in brewing beer, foi* the proei'ss of removing 
from corn its soluble oil, consisting in mixing with the 
ground corn an alkaline earth (such us lime) and water, 
and cooking the mixture, thereby reducing the soluble-oil 
contents to an insoluble soap, mashing the cereal, drawing 
off the wort, and intercepting the soup in the grains from 
which the wort is separated. — T. H. P. 

Brewers' Apparatus. A. L. Neuliert and S. T. Wieden- 
beck, Minneapolis, Minn. ll.b. Pat. 749,087, Jan. 
1904. 

The brewing vessel consists of a casing provided with a 
charging opening surrounded by an overflow flange ; means 
are provided for admitting steam, air, and water to the top 
of the casing, and for admitting steam and air near the 
bottom of the casing, below a perforated false bottom. 
This false bottom is made up of sectors, and a series of 
agitator arms is carried by a vertical shaft in the casing, 
the lowermost arms being ooustriicted to sweep the 
perforated plate and keep the holes clear. The discharge 
pipe from the bottom of the casing below the perforated 
plate is conducted upwards, aud communicates by one 
branch with a cooler aud by another branch with a 
strainer tgb, which discharges into a “ grant,” which in its 
turn has a discharge pipe leading back into the opening in 
the top of the casing. — J. F. B. 


IYm.--F00DS: SANITATION; WATEE 
PUEmCATION. & DISINFECTANTS. 

(^0— foods. 

English Patent. 

Vegetable Foodstuffs ; Process for obtaining the Assimi- 
lable Phospho-organic Matter from . S. Posternak, 

Paris. Bng. Pat. 24,692, Nov. 13, 19(13. 

Instead gf the mineijal acids speoj^ed in Eng. Pat, 1^910 
of 190^ (see Fr. Pat., 318, $51 i this Journal, 1902,. 1434) the 
oil cake may be extracted by solutions of some of the more 



m 


Feb.M,UM-1 


JOOBNAI^ AND PATJBNT XVIII.. A XIX. 


nowerfttl orffanic acidif, whicb .dwsolire insaluble alkaline^ 
Lrth saKa react towards Googo red like mineral 
acidg The impure extracts or precipitates conlaining the 
phospho-organic compounds may be purified by the action 
of oxidisiog agents, such as permanganates, chlorine, &c., 
which have no action upon the compounds in question. 
The free phospho-organic acid may be extracted from 
aqueous solutions by a mixture of ether and alcohol, or it 
may be precipitated by means of a metallic or earthy base, 
the metal being subsequently precipitated by an acid with 
Avhich it yields an insoluble salt. The tree phospho- 
oreanic acid has a composition corresponding to the 
Ibrmula ; it is tetrabasic, and is split up on 

healing vdth mineral acids at 130" C, into phosphoric acid 
and “ mo.site.” Its salts and double salts are also claimed. 


UnITEO Si \TI:s i*ATK^’TS. 

StmtheiicMilk Compound, ami Process of Producing same. 
W. A. Hall. U S. Pat. 746,51)2, Itec. 8, 1903. 

The compound described consists of casein, an alkali (for 
instanoe, sodium bicarbonate), calcium chloride, and milk- 
sugnr, with or without a butter-lat ; the conbtitiicnts are 
mixed together in various proportions.— T. H. P. 

Yeast Pj'iracts; Pi ocess of Preparing Alimentary . 

M. Klh, J)resdeu. TT.S. Par. 748,711, dan. 5, 1904. 

Skk Puf;. Pat. 13,097 of 1901 ; this 1902, 924.— T. F. H. 


Fjuknch Patent. 

Animal Blood Desiccation of . (J. Tauer. Fr. Pat. 

33 1,902, .\ug. 28, 1903. 

I Inc EOT ! El) blood, or clotted blood suitably pulped, is 
treated with an oxide, hydroxide, or metallic salt, e.g , 
with 1 — 3 per cent, of lime, so as to form a Jolly. The 
albuminoids are then precipitated by acidulation with very 
dilute raiuenil acid, with agitation. The mass is then 
pressed and dried. It' desired, the mixture may ho heated 
hefoie precipitation or pressing. — J. F. 15. 


(^.)_SANrrAT10X ; WATER PURIFICATION. 

Water-pipes ; Peculiar Destruction of . M. Freund. 

Zeits. angew'. Cheiii., 1901, 17, [2], 45 — 48. 

The aiitlioi- gives analyses of curious dark grey graphite- 
like masses formed in the walls of iron water-pipes situate 
near an electric tramway in Frankfort on-the-Maine ; the 
formation of these masses, which were soft enough to be 
scratched by the finger-nail and readily cut with a knife, 
proceeded from the exterior to the interior of the pipes, and 
it was found that they all lie on a straight line. The 
result of the analysis was as follows- — Free iron, 10’4 ; 
ferrous phosphate, FeaPjOg, 37*1 ; ferrous silicate, FeSiO.,, 
44-0; and carbon, 8*1 per cent. Comparison of the 
material with the unaltered iron of the pipes shows that 
the phosphoric acid and silica have their origin in the 
phosphorus and silicon contained in the iron, and are not at 
all derived from the surrounding soil. That this substance is 
the result of an electrolytic action in presence of moist soil 
was shown experimentally. — T. II. P. 

United States J’atent. 

Water; Apparatus for the Removal of Sulphuric Acid 

from . H. Reisert, Cologne, Germany. U.S. Pat. 

748,308, Dec. 29, 1903. 

A FUNNEL-SHAPED vessel, Constituting a “ barium -carbonate 
bath,” and contained within an outer vessel, is provided 
centrally with a tube admitting tbe water to be purified to 
near its bottom, whence it passes upwardly through iUter- 
ing material at the top, and overflows into Ihe containing 
vessel, which latter receives from an elevated reservoir a 
related supply of saturated lime water for the removal of 
calcium and magnesium bicarbonates from the water whiob 
flows into 4he vessel from the overflow described. (Com- 
pare U.S. Pat. 713,800, 1902 ; this J„ 1902, 1650.)— E. S. 


ItL-mm PiSTEBOABD. Etc. 


Tisstie PAper ; Sulphite Wood pulp for 

f. Papierfabr., 1904, 36, [3], 16^ 


Wochenbl 

- 166 . 


The successful preparation of‘ tissue paper from w<wd 
pulp depends mainly on tbe quality of the raw material. 
The only pulp suitable is a well-boiled, tough cellulose, free 
from splinters and resin, which has been so thoroughly 
washed that the lime and boiling liquor are completely 
removed. Pulp which still contains some of Ae boiling 
liquor makes satisfactory work on the machine almost 
imjiossible, owing to the sticking of the paper to the press- 
rolls. It is not essential for ordinary grades of tissue paper 
that the pulp should be of an easy bleaching variety, 
provided it be perfectly boiled and washed. Bad washing 
causes a slimy deposit to collect on the wire and felts, 
especially the top felt, thus preventing proper couching and 
pressing. Resin specks and splinters produce holes in the 
paper ; it is also impossible to make a well-closed tissue 
paper with good “ rattle ” from brittle, badly boiled pulp. 
It is not possible to prepare tbe sulphite pulp to moke 
papers corresponding with several different samples; if 
samples have to be worked to, other kinds of oelhiloM must 
be mixed in, in order to produce the desired variations. 
'I'hc better classi's of tissue papers require an admixture of 
rag pulp.— J. F. B. 


Cotton- Rag Paper ; Knots in . F. Papier-Zeit., 

1904, 29, [«]» 181. 

CoMMENTiNo ou a sheet of unsized cotton-rag paper which 
contained a large number of knots, the writer remarks that 
the clotting of the pulp in this raaoner is caused by too 
violent agitation either in the stuff-chests or as it is fed on 
to the machine. With cotton pulps the ciccumferential 
speed of the stirrer in the stuff-chest must not exceed 
1 metre in 6^ seconds. The stirrer must not present broad, 
flat surfaces to the pulp, but all its parts must be wedge- 
shaped, so as to cut through the stuff. The blades 
of the stirrer should be sloped off, so as to prevent 
the deposition of the fibres. Should the diameter of the 
chest be so large that the pulp is not properly kept in 
suspension at hO low a speed, boards about 8 inches wide 
should be fixed to the stirrer-arms not quite horizontally, 
but with a slope to an angle of 40". If this be not sufllcient. 
Stirrers with four arms should be provided. Siinilar knots 
may also be produced by the too violent action of the 
stirrer connected with the paper-machine for mixing the 
palp with the “ back-water.” A few of the knots present 
in the jiaper in question were derived from the kjiotted 
stitches in the rags, which are not reduced in the beaters. 
These knots are only to be avoided by picking out the 
stitches from the rags, or, preferably, by using an eflicient 
knotter with slits O’ 3 mm. in width. — J. F. B. 

Paper ; Rc-manufacture of Waste — , in Awieriea. R. K. 

Wochenbl. f. Papierfabr., 1904^ 36,![2], 86 — 89. 

The re-mannfacture of waste paper has assumed enormous 
proportions in America, especially in the New Englaiid 
States. After a preliminary sorting and dusting, the 
paper is boiled with sodium carbonate solution* This 
treatment is distinctly better than those in which soap 
solutions, ready formed, are employed, since a direct 
reaction takes place between the soda and the saponi- 
fiable constituents of the printing ink. The lamp-black ia 
thus set free and becogies incorporated with the soap 
solution at the moment of saponification. Thus emulsafled, 
the carbon is easily removed in the subsequent washing 
process. The pulp is then bleached and a fine white “ stufl^’f 
containing 8—10 per cent, of ash and possessing wcUoirt 
paper-making properties results. This material is nuxw 
with a small percentage of wood eellulose and the defired 
amount of loading. It runs oP' the machine with » 
ease and, considering its etrei^h, at a high speed* The 
resulting paper poseessesexoeptional opacity andeleatioity^ 
property wl^h assure for it a large dema^ ammigat t«e 
printers. . Smaples of this paper compared 5 by w wf itea 
irhh paper prepared from new materials [poplar p^pj were 
pronounced to be better than the latter, both onsaooount (W 
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the properties mentioned aljove and on account of its 
structure and surface. Most of the American magazines 
are stated to he printed on re-manufactured paper, and to 
this fact their well-known superiority is largely iittrihutable. 

-~J. F. B. 

Unxtld States Patents. 

Paper, and Process of Making same. K. II. Fowler and 
I>. N. Hoover, Washington, J).C. U.S. Pat. 748,1 7h, 
Dec. 29, 1903. 

Paper is impregnated, either in the unfinished or finished 
state, with a solution of glycerin, alcohol, and water. 

— J. F. B. 

Paper from Old Newspapers, Books, Magazines, ^c.; 
Process of Making — W. 13. Meixell and 1'. Holt, 
Sayre, Pa., Assignors to S. Thorp, Filmira, K.Y., and 
H. L. Towner and K. Stephens, Sayre, I'a. F.S. Pat. 
748,968, Jan. .5, 1904. 

PiUNTBP waste-paper is reduced to a pulp and treated, with 
or without heat, with a solution of a compound consisting 
of Boda, margarie acid, oleic acid, water, and earthy matter. 
The pulp is finally washed to remove the carbon and 
colouring matters, and made into pap(‘r. — J. 1'. B 

Gelatinous Product, and Process of Pi oducing same ; ln~ 

soluble . 11. V. Dunham, New York, Assignor to 

Casein Co. of America, New Jersey. U.S, Pat. 748,708, 
Jan. 5, 1904. 

A srn.sTiTUTE for albumin is made* by adding 3 parts 
of hexamethylenetetramine to a .solution of 17 parts of 
“ ordinary dry commercial gelatinous substance ’’ in 40 
parts of water ; the mixture is evaporated to dryne!»s and 
the product subjected to the action of steam, at about 
180” F., for about half an hour. Compare C.S. Pat. 
69t5,198 of 1902 ; this Journal, 1902, 547.— T. F. B. 

Casein-Cellulose Composition, and J^rocess of Producing 
same. 11. V. Dunham, New York, Assignor to Casein 
Co. of America, New Jersey. U.S. Pat. 748,709, Jan. 5. 
1904. 

A PRODUCT resembling celluloid is obtained by mixing 
together solutions of casein and nitrocellulose in a common 
solvent, e.g., glacial acetic acid ; camphor, or other sub- 
stance used in the manufacture' of celluloid, may also be 
added to the mixture. — T. F. B. 

French Patent. 

Paper and Similar Substances ; Treatment of , to 

Render them Tougher and more I mpervious. \’ellumoid 
Paper Co. Fr. Pat. 335,376, Sept. 18, 1903 
Bee U.S. Pat 740,006 of 1903 ; this J., 1903, 11 15.— T.F. B. 


XX.-PINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Rare Barths ; Bismuth as an Agent of Scparatiori m the 

Series of . C. IJrbain and 11. Lacombe. Coroptes 

rend., 1904, 138 , [2], 84—85. (See this J., 1903, 1365.) 

The authors find that bismuth, in fractionating, lies between 
samarium and europium, and thus divides two series. 
Europium may be considered as the first member of the 
yttrium series. The authors have based a new method of 
separation on the following considerations : When a series 
of isomorphous salts gives imciy stallisable mother-liquors, 
the latter retain a quantity of crystallisuble salt depending 
on the amount of nncrystallisahle compounds they contain ; 
and, similarly, a considerable amount of crystalhsahlo salts 
will, in crystallising, take down with them a sensible amount 
of an unciystallisahle salt present in relatively small quan- 
tity, and still more of a very soluble crystallisable salt. 
Thus the nncrystallisahle mother-liquors of the double mag- 
nesium nitrates retain a certain amount of gadolinium salts. 
B^ adding to these a quantity of bismuth magnesium 
nitrate and crystallising, the gadolininm compounds are 
partially removed with the bismuth salt, and can be com- 
pletely leiuoved by repetitions ‘of the treatment. The 


separation of these salts irom the bismuth is, of course, an 
easy and straightforward operation. A similar prooe8.s 
serves to eliminate gadolinium from crude yttrium com- 
pounds in which it occurs in small amount. — ^J. T. D. 

Silver, Colloidal, Pure; Preparation and Properties 
of . A. Chassevant. Bull. Boc. Chim., 1904, 31 , 

C0LI.0IDAL silver was prepared by the method of Schneider 
(Ber., 1890, 26 , 1281) by mixing 500 c.c. of 10 per cent, 
silver nitrate solution, with a solution composed of 500 c.c. 
of 30 per cent, ferrous sulphate solution and 1,700 c.c. 
of a solution containing 280 grms. of crystalline sodium 
citrate. The precipitate thus obtained was collected on the 
filter pump, re-dissolred in water, and precipitated with 
twice its volume of alcohol (95 per cent.), the bluish-black 
precipitate thus obtained being in the soloul condition. It 
was filtered out by means of a Cbamberland filter. The 
dry residue was then dissolved oflf by placing the cylinder 
in a test-tube containing water. The blocked cylinder 
appears to act as a dialyser. Solutions of pure colloidal 
silver have no tendency to precipitate in a geloid state. 
Although, in the presence of the motfier solution, the 
silver as.sumes the insoluble black geloid form in a few 
hours, if it be purified from all electrolytic salts, it may 
be kept for several Weeks in the soluble soloid condition, 
The presence of alcohol, however, retards the iuflueiK'e 
of the Balts in this direction. Colloidal silver, after the 
addition of alcohol, may be kept hir a considerable 
time, even in the presence of an excess of crystalloids, 
without passing into the geloid state, as it would (juickly 
do in the absence of alcohol. This method of precipita- 
tion has been applied to the purification of colloKlal 
silver, which, after two treatments, gave 96 ’59 per cent, 
of Ag. This puritied product is precipitated in the 
geloid form by various electrolytes. If its solution be 
evaporated in vacuo, or if the deposit on the (Jhamberlaiul 
cylinders be dried, ordinary metallic silver results. The 
aqueous solution ol the soloid form is very stable, and the 
precipitate on the porcelain may even he preserved in strong 
alcohol ; it is soluble in alcohol, but ouly in the presence of 
W'ater, being insolubh' in absolute alcohol. It is readily 
soluble in glycerin, sp. gr. 1 ’264, and forms organo-solo’ids, 
us indicated” by Bchneider. After the addition of other 
colloid substanees, such as gum, gelatin, or soda solution 
of acid-albiimose, the mixture may be evaporated in vacuo, 
in the cold, without affecting the ph} sical condition of the 
silver, which retains its colloidal state and its solubility in 
water. — J. O. B. 

Collodion-Cotton of the German Pharmacopa ia. C. June. 

Chem.-Zeit., 1904, 28 , [<>], 61. 

The author has determined the nitrogen-content of collo- 
dion-cotton prepared according to the (rerman Pharmu- 
copceia, and finds it to be on the average 1 1 • 9 per cent. 
The percentage composition of the acid mixture prescribed 
is 17 ’43 HNHkj.CS’O HaB04, 17-57 HjO. The spent acid 
contains 11 ’5— 12 -5 per cent, of HNO^. The author has 
never been able, following the directions of the Pharma- 
oopmis, to obtain a preparation completely solnble in a 
mixture of 1 part of alcohol and 7 parts of ether. As this 
appears to be the experience of others also, the author 
suggests that the Pharmacopceial directions should be 
revised.— J. T. D. 

Phosphoric Esters of Glycerol. P. Carre. Comptes rend., 
1904, 138 , h [ 1 ]» 47—49. 

The di- and tri-phospboric esters of glycerol are hydro- 
lysed by cold water giving ordinary glycerophosphoric acid. 
The transformation is rapid in the case of the tri-ester but 
slow with the di-compound; boiling facilitates the reaction 
greatly but gives rise to a certain amount of free phosphoric 
acid. Pure glycerophosphoric acid may be obtained in 
solution by the action of hydrogen sulphide on the lead salt 
suspended in boiling water, but when the solution is evapo- 
rated in a vacuum over sulphuric acid, decomposition begins 
to take place when the liquid attains the composition, 
2PO(OH)g. OC3H5(Ofl)i. + H3O. The unstable di-phosphoric 
ester foriried by the fixation of two molecules of glycerol 
on one of phosphoric acid, has not been isolatetl. 



JOUBNAL AND PATENT LITEBATUBB—Ol. XX. A XXI. 1:9 


The tri-ester can be readily isolated as a hard, spongy 
mass, ahich can be powdered and is insoluble in the 
ordinary solvents ; it has the constitution— 

O — CH 2 

/ I 

I’O/ O — CH 

\o — (:n„. 

— T. H. r. 

Tammlhin ; Official Method Jov the Preparation of and 

Tests for . Supplement to the Dutch T’harraacopceia ; 

through I’harra. Centralhalle, 190*3, 44, [27], 413. 

Twknty parts of egg albumin are dissolved in 200 parts 
of water and filtered ; 13 parts of tannin are added to the 
filtrate; the precipitate formed is collected on a cloth, 
washed with 200 parts of water, pressed, dried at 30° C., 
and rubbed to powder. This powder is heated for six hours 
between 115 — 120" C. M'he followintr are the official tests 
for tannalbin .—1 grm. is digested at 40° C. for three hours 
with a solutiou of 0*25 grm. of pejtsin in lOO c.e. of water 
and 1 c.c. of hy<lrocldoric acid. The insoluble residue, 
after washing with water and drying, given the weight A. 
Another 1 grm. of the tannalbin is similarly treated with a 
solution of 1-.5 grm. cf sodium carbonate in 100 c.c. of 
water ; the insoluble residue is washed, dried, and weighed, 
as before, giving the weight Jl. The diflference between 
the weights A and D should be not lens than 0*2 grm. 
When reduced to ash, tanualbin should not give more than 
1 per cent, of ri'siduo — J. < ). li. 

Quinine Tannatv (Tasteless). Supplement to the Dutch 
Fharmacoptcia ; through Pharru. Post, 1903, 36, [ H]. 
583. 

Skven' grms. ol (piinine sulphate are dissolved in 14 grms. 
of alcohol 95 — OG per cent., by the heat of the waterbath, 
and a similar alcoholic solution of tannin, 24 grms., is 
added with constant stirring. The mixture is tlien w'armed 
in a covi'red vessel until it becomc's homogeneous. It is 
then poured into 200 c.c, of water. After occaMoiial 
stirring, the mixture is allowed t() stand for the precipitate 
to a‘«suine a jmlveiulent condition ; it is them collecte<l, 
pressed, dried at iioimal temperatures by exposure to air, 
powdered, and again dried at a temperature not oceediog 
30° (* The resulting powder should contain 9*5 per cent, 
of (piiiiine. -J. O. B. 

Genm nrhanum [IFood /Ircn.if] ; Essential Oil of . 

K. Bounjuelot and II. llerissey. 8oc. Pharm. de Pans ; 
through .1 Phiivin, Chiui., 1903, [G], 18, 369. 

Till' authors find that this essential oil, w'hich was fir.st 
recorded iri 1818 by 'rromsdorfif, and its resemblance to 
clove oil indicated in 1844 by A, Buchner, does not occur 
m the fnuffi plant, but is developed by the hydrolysing action 
of a ferment on a glucoside. T'he fresh plant bruised and 
macerated for 1 2 hours in water, gives a small amount of 
essential oil with a dove-like odour and which contained 
eugenol. The alcoholic extract obtained by boiling the 
root with alcohol, of 95 per cent, strengtli, gives an odour- 
less aqueous solution, which, however, developes a marked 
dove-like odour w'hen treated with the specific ferment, 
the glucoside furnishing the oil being split up, so as to 
>iel(i eugenol, whilst the optical rotation of the solution is 
deviated from the left to the right.— J. O. R 

Tartaric Acid; Detection of , in Citric Acid. 

. O. v. Spindler. XXU., page 136. 

Formaldehyde; Determination of- " ■. C. Kippenberger. 
XXIll., page 138. 

Quinine Sulphate ; Detection of allied Alkaloids in . 

XXILI., page 136. 

United States Patent. 

Oxalates [from Formates'}; Process of Making 
F . Kieche aud O. Saame, Assignors to K. Koepp & Co., 
Oestrich, Rheingau. U.S. Pat. 748,791, Jan. 5, 1904. 

See Fr. Pat. 331,498 of 1003 ; this J., 1908, 1147.—T. F. B. 


Acetyl-p’Cresotinic Acid. B. R. Seifert, Assignor to Chem. 
Fabr. von Heydeu, Act.-Ges., R.a(lebeul. U.S. Pat. 
749,634, Jan. 12, 1904. 

See Eng. Pat. 18,279 of 1903 ; this J„ 1903, 1306.— T. F. B. 

French Patents. 

Alkaloids from Liquid Vegetable Extracts; Apparatus for 

Extracting . E. Belot. Fr. Pat. 334,937, Aug. 31, 

1903. 

The apparatus in which the extraction takes place is a long 
horizontal vessel, divided by vertical walls into a number of 
compartments. The vegetable extract, e.g., tobacco juice, 
coutaining the free alkaloid, is fed in at one corner of the 
vessel, whilst the non miscible extracting medium, e.g. 
petroleum spirit, is fed in at the corner diagonally opposite. 
The two liquids are made to take a zigzag course horizon- 
tally through the compartments in counter-currents, whilst 
circulating pumps, attached to each compartment, withdraw 
liquor from the bottom, and deliver it again at the top, 8(> 
that it flows down over zigzag screens arranged in each 
compartment. In this way a systematic extraction of the 
alkaloid is effected. I'hii petroleum spirit, charged with 
alkaloid, is then passed into a separate vessel where it is 
agitated with dilute acid, and deprived of its alkaloid, the 
regenerated solvent being returned to the storage tank. 

— J. F. B. 

Soap containing Lemon Juice. G. Giraudet and A. Neu- 
herger. Fr. Pat. 3.34,916, Aug. 29, 1903. XII., page 121. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

■ “ J/Virio/f/pe ” and Ozotype^* Processes; Theory of 

1 the . T. Manly. Phot. J., 1903, 43, 301. 

It is a well-known fact that when a film of gelatin 
impregnated with potassium bichromate is exposed to light 
in a ])raetically hut ned chemically dry state, the gelatin 
becomes insoluble in water. In the presence of organic 
matter, light reduces part of the 2Cr03 in the salt, yielding 
eVoOy + O;,. As the bichromate is always in excess, one or 
more molecules of chromic acid unite with the chromium 
oxide, forming Cro^laCCrOg)??.; while the oxygen liberated 
combines with the gelatin. The author adduces analogical 
evidence to show that neither this oxygen, nor the CrOg 
attached to the Cr.,0,„ should play any part in rendering 
the gelatin insoliiblR ; but that the nascent Cr203 forms a 
definite combination with the gelatin which is insoluble. 
This hypothesis renders it possible to understand the 
eontinuating action of light.” When a chemically damp 
bichromated gelatin plate has been exposed, there is an 
image composed of CroOaCrO., lying in a film containing 
excess of bichromate and sufficient moisture to make the 
CrOa soluble. This dissolved CrOj diffuses through the 
film, attacks the gelatin that is still soluble, tans it, is 
reduced to and. as before, immediately withdraws a 

j molecule of CrOa from the bichromate, which acts like its 
j predecessor. Thus, where a primary image in chromium is 
I produced, which is afterwards converted into the substance 
I that forms the final print, it is of the utmost importance to 
I preserve the CrOs; but in ordinary “carbon priming,” 

I where the pigmented film holds the sensitive salt, the acid 
j oxide in the complex CfaOsCrOs is of little or no value. In 
the Mariotype Process, in which well-sized paper coated 
with bichromate (only) and dried, is exposed till a faint 
image is visible, and then brought into contact for some 
J 0 hours with a film of bichromated “ carbon tissue ” which 
has not been iniolated, the CrOa, or the contiuuating action 
of light, is the chief factor coueerned. 

The Ozotype Proce.w.— In this process also the CrOg is 
the principal reagent, but here it is utilised in making 
the finished picture, whereat in mariotype it simply staots 
the action. Neglecting preservatives, &o., the ozotype 
process is worked by applying a mixture of a manganous salt 
and a bichromate to paper, and exposing under a negative 
when dry. The effect of light is to produce 0^30a(0^(^%^ 
as before, together with manganous chromate (and potaeaium 
sulphate as by<prodttOt), and the result is that 2 moleeuies 
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of GrOn are set free iostead of one. When exposure is 
eomple^, the print is washed in such fashion that the 
CrOg is not removed, and it is then brought into close 
contact with a modified form of carbon tissue, which has 
been soaked in a weak solution of an acid and a reducing 
agent (e.ff., hydrochloric acid and ferrous sulphate, or acetic 
acid and quinol). During this operation the 2 molecules 
of CtOj are reduced to one of Cr 2 () 3 , the ferrous being 
oxidised to ferric sulphate, and the result is that two 
of the roost energetic tanning agents known arc produced 
in the fllm. If the quinol (hydroquinone) bath b(i employed, 
the acetic acid perhaps liberates the CrOg, which then 
yields Cr^Oa and quinoue, the latter having no action. 
This liquid is less rapid in its effect than the former, but it 
ma^ he accelerated by the addition of copper sulphate, 
which presumably behaves as a catalyser. Mariotype, 
therefore, depends on the continuating action of light, tlie 
CrOg derived from the image being reduced by contact 
with the gelatin, a process which is slow and uncertain, 
requires the film to be kept moist, and involves the danger 
of all the bichromate being decomposed and all the gelatin 
(even in undesirable portions of the picture) becoming 
insoluble. In ozotype there is no continuation, for all the 
bichromate is washed away, and the CrO.^ is reduced by a 
specific reagent, which acts more quickly and satisfactorily. 
Most metallic chromates (except those of barium an<l lead) 
are soluble in bichromate solutions, and perhaps this is the 
reason why an organic film containing bichremate is 
iOsensitive when wet; for a solid and insoluble image 
of chromium chromate cannot be formed in a solution 
which dissolves it. Some authorities hold that because a 
solution of chromium chromate produced by boiling potas- 
sium bichromate with grape sugar bas only a small effect 
in rendering gelatin insoluble, oxygen must play a part in 
the tanning operation ; but when the chromate is produced 
in this manner, it probably consists of CroOgSOC);,, i.e., it 
contains an excess of its acid constituent, which retards 
the tauning ; while when it is formed by exposure to light 
it is very basic, c.g., 3(Jr.,0;,2Cr0,, and it is the basic radicle 
that converts the gelatin into an insoluble body. — F. H. Ij. 

Emuhion [for Process Worh] ; Collodion . Von 

It lib! . Atel. des Photographen. Brit. J. Phot., 1904, 
51, [2281], 6G— 67. 

The collodion emulsions generally used for process work 
are, as a rule, sensitized by means of silver salts which 
increase the colour-sensitising action of any dyestuff. Th(‘ 
silver salts of the eosin group of dyestuffs have been 
employed for this purpose, either alone or in ammoniacal 
solution. Emulsions prepared in this way have, however, 
•low sensitiveness. Another method consists in treating the 
plate with a solution of the dyestuff, and, just before 
exposure, immersing it in a dilute silver nitrate solution. 
These methods, however, all produce plates, whicli have a 
tendency to fog, on account of the presence of soluble 
silver compounds. The author p>oints out that a dyestuff 
can only sensitize when it stains the silver bromide of the 
emulsion, and circumstances which increase or reduce the 
staining power of the dyestuff will raise or lower the colour- 
sensitising action. Soluble bromides reduce and finally 
destroy the staining power of dyestuffs, and consequently 
are to be avoided, but soluble chlorides have no harmful 
effects in this direction, therefore it appeared that an 
'emnlsion containing silver chloride and silver bromide, and 
made with a slight excess of chloride, would give satis- 
factory results. In presence of ammonia, fine-grained 
bromide emulsions are easily obtained; but, in presence 
of acids, coarse-grained silver bromide is fornioi. The 
following method of preparation was found to give an 
emulsion of very fine ^ain and fairly sensitive, containing 
excess of soluble chloride: — A solution of 50 grms. of 
silver nitrate in 60 c.c. of ammonia solution (sp. gr. 0*91) 
to which 100 c.c. of 95 percent, alcohol has been added, 
is mixed in the dark with 700 c.c. of a 4 per cent, solution 
of “ celloidin-collodion in ether-alcohol (1:2). To this 
is added grjidually a aolution of 27 grms. of ammonium 
bromide in 40 c.c. of water, to which is added 100 c.c. of 
alcohol and 15 c.c, of o lithiutn chloride solution, made by 
dissolving 10 grms. of lithium chloride m 10 c.c. of water, 


adding 90 c.c. of alcohol and filtering. The emulbion is 
agitated thoroughly and allowed to stand for two or three 
hours, when it is precipitated by the gradual addition of 
800 c.c. of water, with constant agitation, poured into 
3 litres of water, and, when settled, washed by decantation, 
dried as far us possible, and dissolved in a mixture of 
350 — 450 c.c. of alcohol and 400 — 550 c.c. of ether. The 
emulsion is about twice as sensitive as a wet collodion 
plate, aud gives gradation similar to that obtained on 
platinotype paper. Addition of a soluble silver salt does 
not increase its sensitiveness. Addition of a chromate 
gives increased contrasts, but reduced sensitiveness. Stain- 
ing with eosin, however, has the same effect on the 
contrasts without affecting the speed of the emulsion. 

—T. F. K. 

English Patent. 

Photographic Pictures /n Natural Colours ; Means for 

and Method of Printing . K. \V. Butler, London. 

Eng. Pat. 8260, April 9, 11)0,3. 

A gelatin film is stained with a suitable dyestuff an<’ 
then sensitised with a soluble bichromate, printed on from 
a negative and develoi^ed in water. The dyestuff must not 
be affected by the sensitising agent, and must not be too 
soluble in water, l^’or three-colour work, Fuchsin, Naph- 
thol Yellow and Tbion Blue are well suited. The positives 
may be made separately and then superimposed, or the 
first colour-positive may be coated with gelatin, stained 
with the second colour, sensitised and printed in the manner 
described, and the process repeated for the third colour- 
positive.— T. F. n. 

French Patent.^. 

Developing Photographic Plates and Papers in Daylight ^ 

dispensing with a Dark Lamp Proce'>s jor / Soc. 

Anon. Prod. Photographiques A. Lnmicre et ses fils. 
Fr, Pat. 33-1,1)15, Sept. 1, 11)03. 

Sodium sulphite is mixed with some substance which gives 
a coloured solution which will absorb actinic rays; this 
may either be a substance whose aqueous solution is a 
suitable colour, or one which gives a colour in presence 
of sodium sulphite. Thus, of the former, Tartrazine, 
aminoazobenzene, (’roceiu Scarlet 3 B, &c. give suitably 
coloured solutions, but these all give more or loss ot a 
colour to the film or paper. ( )f the latter class of substance, 
however, picric acid and picrates give, in presence of 
sodium sulphite, orange-red solutions which absorb actinic 
rays j picrates, when used in this way. give no stain on the 
film. The method claimed may. thus, consist of substituting 
for the .sodium sulphite in the developer a mixture of 
sodium sulphih', 2 parts, magnesium pierate, ] part. 

— T. F. B. 

Archetypes; Transformation of Silver Bromide Negatives 

into . M. Barricelli and C. Levi. Fr. Pat. 335 35‘> 

Sept. 7, 190.3. 

SEEEiig. Pat. 11), 434 of 1903 ; this ,7., 1903, 1307.— T. F. B. 

XIIL— EXPLOSIVES. MATCHES. Etc. , 

English Patent. 

Ej^plosives; Manufacture of . C, E. Biohel 

Hamburg. Eng. Pat. 5,791, March 12, 1903. ’ 

See Addition, of March 6, 1903, to Fr. Pat. 327 868 of 
1902 ; this J., 1903, 1064.— T. F. B. 

United States Patent. 

Smokeless Powder Composition, H. Maxim, Brooklyn 
U.S.A. U.S. Pat. 748,200, Dec, 29, 1903. 

This process for making a smokeless powder composition 
consists in gelatinising soluble pyroxylin in a solvent which 
does not dissolve trinitrocellalose, adding a solution of the 
latter, and precipitating the same in the paste in the act of 
incorporating the two mixtures. The finished explosive 
should contain 75 per cent of soluble nitrocellulose. 
(Compare Eng. Pat. 13,457 of 1903 ; this J., 1903, 968.) 

— G. W. McD. 



m. ■ JOJJUNMj AlW PATEST IiITI!BATOEBiJ«Ili,;‘ 5CXll. A'XXSI. 


XXni.-ANALYTICAL CHEMISTRY. 
appabatus, etc. 


' slmalttneovt reduction of pUtiOiitn dod merQorjr taltk atie 
. anialgatns. 0o' the ootittary, by the redaction of mixed 
gold and mercury salts by hydi-hzirie, no amhlgams are 
— .A - S. 


MuMes of Graphite or Asbestos. J. M. Pickle and 
0. B. Williams. .1. Amer. Chom. Soc., 1903, 25, [19]. 

1277—1280. 

Simple muffles for ash determinations, volatilisations, &c., 
can be readily constructed in the laboratory from asbestos 
board of about 0*0 c.m. in thickness. The piece cut to the 
riffht size is saturated with water, rolled around a cylinder 
of suitable size, and left to dry. The bottom, in which is a 
smaller cylinder (with a side hole) fittin^r on to an Argand 
burner, is then fixed iu, and the whole muffle wired together. 
The accompanying figure shows a battery of such muffles 
fitted to Argand burners on the same gas supply-pipe ; 
7 represents a graphite lid with a small bole under the 
hitudle, and 8 and 9 top and bottom views of lids consisting 



V^anadic^ Acid ; Colour -react ions of , with Ethenol 

{Vinyl Alcohol). 0. Matignon. Comptes tend., 1904, 
138 , [2], 82-84. 

AMMONTifM m- vanadate solution gives with tannin a blue 
precipitate or eoloratioir, according to the concentration of 
the solution. The colour can be detected iu a solution con- 
taining 2 cb. mm. of vauadium pentoxide per litre. A similar 
coloration is given by gallic acid, pyrogallol, and (less sensi- 
tive) catechol, but not by quinol, resorcinol, phloroglucinol, 
nor gnalacol. In all cases, the colour vanishes on beating 
the liquid, and reappears on cooling. The addition of 
ether frequently, hut not always, increases considerably the 
delicaev of the reaction with pyrogallol, and the author 
has traced this effect to the small amounts [|of ethenol 
contained in some, but not in all, commercial samples of 
ether. By partial evaporation of an active ” ether, thus 
concentrating the ethenol in the residue, the ** activity of 
the residue is raised, and the coloration is obtainable with 
a solution containing 0*02 cb. mm. of vanadium peutoxide 
per litre. An inactive ether can he rendered active by 
passing through it a current of ozonised oxygen, and then 
leaving it at rest for some months. Ferric salts and chro- 
mates, which also give colorations with the reatrent, must 
be removed before testing for vanadates. — J. T. I). 

INOnGANIC^-QUANTITA TIVE. 

Extract from Iris Blossoms as an Indicator. A. Ossen- 
dowsky. .1. russ. phys.-chem. Ges., 35, 845 — 846. 
t hem. Centr., 1903, 2, [20], 1471. 

The violet solution obtained by boiling with water the 
blossoms of the Japanese iris, Iris Kaempferi^ Hors., is said 
to form a very sensitive indicator. With mineral acids, the 
colour changes to bright red; with organic acids, to 
raspberry colour ; with inorganic alkalis, to emerald green ; 
and with organic bases, to bright green. — A. S. 


of asbestos board, aluminium plate, and platinum riveted 
together. For long continued daily use these muffles are 
not sufficiently durable, uor are they so when constructed 
of copper coated inside and out with asbestos. When made 
of graphite, however, coated with asbestos, they have proved 
perfectly satisfactory In this respect . — i \ A. M. 

INORGA NIC^QUALITATI VE, 

Anmlgiims of Platinum; BeharioU) of , towards 

Nitric And. N. Tiirugi. (iaz. chim. ital., 33, [2], 
171 — 180 Chem. (;entr., 1903, 2, [26], 1475. 

Accordin(. to the author, the process of Knoevenagel 
and Ebler (this J., 1902, 129G) is not only not an improve- 
ment on the ordinary analytical method, but it also opens 
the way to further sources of error. The separation of 
bismuth, platinum, and gold by the method cited is not 
complete. Further, by boiling for a short time, the 
areenates are reduced to arsenites, and as such interfere 
with the reduction of the gold or platinum salts by the 
hydrazine. Another important source of enor is to be 
found in the fact that when mercury is present, its power 
of forming amalgams must be taken into account. For 
instauce, platinum behaves quite differently towards nitric 
acid according to whether mercury is present or not. From 
a mixture (or amalgam) containing 4*64 per cent, of 
platinum and 95 "35 per cent, of mercury, 99*94 per cent, 
of the platinum is dissolved by nitric acid ; from one 

, containing 38*70 of platinum and 61*20 of mercury, only 

29*9 per cent. ; and from one containing 90*69 of platinum 
and 9^30 of mercury, only 4*7 per cent. On the other 
hand, from a mixture of 91*11 per cent, of mercury and 
8* 88 per cent, of platinum, 1 per cent, of the mercury is 
ielt undissolved by nitric acid ; from one containing 62*13 
oi mercury and 37*86 of platinum, 11*87 per cent. ; and 
trom oue containing 17*02 of mercury and 82*97 of 
platmuin, as much as 99*5 per cent. Microscopic ex- 
amination showed that the products obtained t>y the 


Sulphur in Coal and Coke; Rapid Method of Determining 
— — . J. 1). Penuock and D. A. Morton. J. Amer. 
('hem. Soc., 1903, 25, [12], 1265—1269. 

Tills method is essentially a combination of Sundstrom's 
process of oxidation with sodium peroxide (this J., 1908, 
381) and of Andrews’ volumetric method of determin- 
ing sulphur. About 16 grms. of sodium peroxide and 
0*7 grm. of coal (or 11*5 grms. of sodium peroxide, and 
0*7 grm. of coke) are thoroughly mixed in tlie crucible by 
means of a spatula. The crucible (see figure) is made 
of soft steel, nickel plated, and has a small hole in. 
, diameter at top, and in. at the bottom) in the lid for the 
I introduction of a hot wire. The thickuess of the walls is 
) in., and the capacity of the crucible about 40 c.c. A 
suitable stand can be made from a sheet of aluminium 
I cut as shown by the heavy lines in the diagram, and 
the four points marked A, and the corners B, bent 



i downwards. The covered crucible is placed on the stand 
I in a 20-oz. beaker containing sufficient water to teach 
about half way up the outside of the crucible, add the 
; contents ignited by the introduction of a red-hot iroh 
' wire through the hole. After about three minutes the 
stand is removed, and the crucible turned over into the 
I water and shbBequently washed oat and withdrawn. I^e 
I solution is acidifi^ with hydrochloric acid and boiled, theb 
I treated with ammonia in slight excess, vigorously hbitfd 
! for a minute, and mixed with 15 c.c. of b^um ehroiihte 
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solntion (prepared by diHsolving 23 grms. of pure barium 
chromate in a mixture of 80 c.c. of stroog hydrochloric acid 
and 920 c.c. of water). The boiling solution is then diluted 
to 200 C.C., a very slight excess of ammonia added, imd the 
liquid again boiled for one or two minutes. I'hc preciidtatcd 
barium sulphate is then filtered off and washed twice with 
20 to 30 c.c. of hot water. About 1 grra. of potassium 
iodide is added to the filtrate which is tht*n cooled to 30“ C. 
and titrated with N/10 sodium thiosulphate solution, the 
number of c.c. required multiplied by the factor 
giving the required percentage of sulphur. The results 
obtained in more than 1,000 determinations by this method 
have shown that it is accurate to within a few hundredths 
of a per cent., whilst two or three complete determinations 
can be made in an hour. Typical results obtained by this 
and by Eschka’s method (this J., 1891, 9r>2, and 1K93, 
465) are given in the paper. — C. A. M. 

Sulphur; Detei'nnnation of , hy Esrhha's JMethod. 

(). Pfeiffer. Chem.-Zeit., 1904, 28, [4], 38. 

In order to obtain results by the Esclika method not 
vitiated by the presence of sulphur compounds in the 


products of combustion of coal gas, 



the author usj*s the 
device shoAvu in the 
accompany iug figure. 
It consists esst iitially 
of a box of thin sheet 
iron, opeti at the 
bottom, which is 
placed o\er the ring 
of a tripod. Two 
holes are ])rovided for 
th(“ insertion of the 
crucible and of a 
chimney respectively. 
An asbestos ring is 
placed round the cru- 
cible, and the joint is 
rendered air-tight by 
means of soluble glass 
(sodium silicate). In 
a blank experiment 
with this arrange- 
ment, in which a quantity of the Eschka oxidising mixture 
ivas heated in the crucible for eight hours, no sulphur ivas 
absorbed. The author has obtained good results with the 
Kschka method in the determination of the vulcanisation 
sulphur in iudia-rubber. — A. S. 

phosphoric Oxide; Calculation of Amount (f , in 

Magnesium Pyrophosphate. 'J'. Kkmpfer. Zeits. anal. 

Chera., 1894 , 43 , [!]• 

A 25 CAGE supplement to this issue, giving the amount of 
phosphorus pentoxide corresponding to eat;h I/IO mgrm. of 
magnesium pyrophosphate, from O'OuOl gnu. to O JOOOgrm. 

Hypochlorous Acid i New Method for the Detection and 

Determination of . K. Klimenko. Zeits. anal. 

Chem., 1903, 42, 718-724. 

As is well known, a solution of hypochlorous acid acidified 
with hydrochloric acid liberates iodine from potassium 
iodide, the amount of liberated iodine being proportional to 
the quantity of hypochlorous acid ; the reaction is repre- 
sented by the equation — HCK) -f HCl + 2J\1 = lEO -f 
2KCI + la* however, potassium iodide bo added to a 
solution of hypochlorous acid containing no hydrochloric 
acid, only one atom of iodine is liberated, that is, one-half 
the quantity. The addition of hydrochloric acid causes 
the other half to be set free. This fact forms the basis of 
the method described, the reaction being particularly useful 
for the determination of hypochlorous acid in solutions 
containing free chlorine. A known volume of the solution 
is treated with potassium iodide solution and the liberated 
iodine titrated with a standard solution of sodium thio- 
sulphate. The quantity of the latter used gives the iodine 
set free by the chlorine and hypochlorous acid. The 
titrated solution is then acidified with hydrochloric acid, 
when a further amount of iodine is liberated corresponding 


to one>balf the hypochlorous acid present. This is also 
titrated. The iodine due to chlorine may then be calculated 
from the two titrations. Should there be no further libera- 
tion of iodine on acidifying the solution after the first 
titration, no hypochlorous acid is present. The solution of 
potassium iodide employed should not be more than 
8 per cent, in strength. — W. P. S. 

.4mmonta; Gasomctric and Gravimetric Methods forDeter-^ 

mining . E. IJiegler. Zeits. anal. Chem., 1903, 42* 

677—686. 

Both methods depend upon the fact that ammonia, or its 
salts, form ammonium tri-iodate when treated with excess 
of iodic acid. This tri-iodate is insoluble in dilute alcohol, 
the equation showing its formation being — yH4Cl + 
3HIO3 — NH4. 112(103)3 + HCl. acting on ammonium 
tri-iodate with hydrazine sulphate, nitrogen is liberated 
according to the equation — 2[NH4.H2(IO.,)3] + 

H2SO, = (NH4)2SO,-f 8H28()4 + 61II + 18IU) + 9N2. The 
details of the gasometric method are a-, follows : 5 c.c. of a 
20 per cent, iodie acid solution are placed in a small 
Erlcnmeyer flask, 10 c.c. of the ammonia solution contain- 
ing not more than 0*014 grm. of NH.,, are added, and 
finally 25 c.c. of 95 per cent alcohol. The flask is closed, 
well shaken, and allowed to stand for one hour. The 
crystalline precipitate is then collected on a small filter and 
washed with 95 ]>er cent, alcohol until free from iodie acid. 
The filter and its contents are now pressed between blotting- 
paper to remove mo«t of the alcohol, and tlien transferred 
to the evolution flask of an apparatus where the treat- 
ment with hydrazine sulphate is carried out (see this J., 
1902, 73). 50 c.e. of a 2 per cent, solution of the latter 

will be found ‘■uflBcieut. The volume of nitrogen liberated 
is read off and calculated to normal temperature and 
pressure. 1 e.c. oi nitrogen at 0®C. and 760 m.m. pressure 
corresponds to 0*17 mgrm. of aminoniti, or J mgrm, of 
nitrogen to 0*1351 mgnn. of ammonia. According to the 
gravimetric method, a quantity of iodic acid, corresponding 
to about 30 times the amount of ammonia to be determined, 
is dissolved in 15 c.e. of water, tin* ammonia solution is 
added and also 30 c.e. of 95 per cent, alcohol. After 
shaking, the mixture is alloAved to stand for two hours in a 
closed flask. The precipititte is then collected on a tared 
filter, washed with 95 per cent, alcohol and dried in a 
desiccator over sulphuric acid. The weight of the precipi- 
tate obtained is multiplied by the factor 0*0314 to give tho 
amount of ammonia in gnus. — W. B. 8. 

Sulphides Thiosrdphates and Haloids ; Determination oj 

, [m Mixtures of the same'], VV. Eeld. Zeits. 

anal. Chem., 1903, 42, 708— 711. 

When only sulphides and haloids are present, a portion of 
the sample is distilled with the addition of magnesium 
sulphate in a current of carbon dioxide. A suitable 
apparatus is described in this J., 1903, 1186. The^ 
liberated hydrogen sulphide collected as it distils over in 
a known quantity of standard iodine solution. The halogen 
salts remaining in the distillation flask are then precipitated 
; with silver solution as usual. An alternative method is to 
! precipitate both haloid and sulphide with an excess of 
I standard siHer solution, dilute to a known volume, and 
' determine the excess of silver in the solution, The total 
precipitate is then distilled with li} drochloric acid ami 
some sheet aluminium in a current of carbon dioxide, the 
hydrogen sulphide formed being collected in standard iodine 
solution. The difference between the total silver in the 
precipitate and the amount present as sulphide gives tho 
quantity of silver combined with the haloids. Should 
the substance under examination contain sulphides, thio- 
sulphates. and haloids, a portion is boiled with the addition 
of mercuric oxide. All the sulphur compounds are 
precipitated as mercuric sulphide. Alkaline solutions must 
be previously treated with magnesium sulphate and acid 
solutions with magnesium oxide. The mercuric sulphide 
is filtered off, and, the haloids determined in the filtrate. 
A . separate portion of the substance is taken for the 
determination of the sulphur compounds (see this J,, 1 903,. 
1186). If ammonium salts be present, a preliminary 
distillation with magnesium oxide is necessary before- 
determining the haloids. — W. P. S. 
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Alkali lodeUoit and Chlor(sAt»<i Hadketion lijf — 6y 
Bifdrazihe SntphaH. Ikf.BchlOtter. 2aits. Mrg. €beiii.« 
1904 , 38 , [«], 

ALKA.LI iodates are rapidly an^ qdaPtitatively reduced to 
iodiidefl by the adtion of liydraztae sulphate. The reaction 
appears to proceed in two stages, represented by the 
equations— 

5(N2H4.H,8D4) -f 4 HIO 3 - 

SNj + I2H2O + 5H28O4 + 41; 

4I + NHa.NHj - 4HI + Nj. 

Alkali chlorates are also quantitatively reduced to chlorides 
hy the action of hydrazine sulphate, but in this ease, it is 
necessary to boil the mixed solutions for two to three hours. 
(See also this J., 1904, 86.) — A. S. 

Bleaching Powdery Method of determining Available 

Chlorine in . J. Pontius. Chem.-Zeit., 1904, 28, 

[6], 59—60. 

Weigh off 7*1 grms. of bleach, triturate with water in the 
usual way, dilute to 1 litre, and use for titration 50 c.c. 
(=0‘.355 grm.). Weigh or measure roughly 3 grms. of 
sodium bicarbonate into a flask, and pour upon it the 
measured volume of bleach solution from the pipette, so as 
to mix thoroughly. Add 1 — 2 c.c. of starch paste, and 
then from a burette run in N/l(t potassium iodide solution, 
shaking well after each addition. The first portions of 
iodide produce a red -brown coloration, Avhicb rapidly dis- 
appears. As the titration approaches the end, the red- 
hrowji colour becoiuee more blue, and at the last each 
<lrop strikes a strong blue colour, which completely dis- 
appears on shaking. When the next drop fails to produce 
this coloration, but gives only a permanent faint light-blue 
tint, the titration is ended. The solution of the bleach, 
the decomposition by sodium bicarbonate, and the titration, 
are represented by the equations — 

CCaOClo = fiCaCIj + SCaCOCl)^; 

SCaClo + 3Ca(OCl).^ + CNailCCv, =» 
eCaC'Oa + CNaCl + 6 HOCl; 

6H()C1 + GNalirOa + 2KI = 

2KIO3 -f- 6NaCl + G(X)2 +6H2O; 

<0 that one-sixth molecule = 27 * 6G7 grms.) of potassium 
iodide is equivalent to one atom of chlorine. The suspended 
calcium carbonate does not interfere with the reaction. If 
pure potassium iodide is not at hand, from which an 
accurately decinormal solution can be prepared directly, the 
solution is best standardised by comparison with an accurate 
Penot solution on a sample of bleach. For rapid work, the 
titration can be carried out in the mortar, weighing otf 1 grm. 
of the bleach, and using an empirical solution (7 ’7935 grm. 
per litre; of iodide, such that 1 c.c. = 0*01 grm. of chlorine. 
In this case, care must be taken that none of the pasty 
bleach sticks to the sides of the mortar, and thus fails to 
rater into reaction. The method is available for bleaching 
liqiuds ; hut if these contain alkali hydroxide or carbonate, 
boric acid must be added— an excess of this does do harm. 
The bleach solution has no action on the starch during the 
time occupied in the titration. The one necessary precaution 
is to have excess of sodium bicarbonate present. — J. T. D. 

Manganese Peroxide f Titration of . L. D^bourdeaux. 

Comptes rend., 1904, 1 ^ 8 , [2], 88—89. 

Thb substance (0*76 — 1*0 grm.) is dissolved in .50 c.c. of a 
solution containing 40 grms. of ^stallised oxalic acid and 
120 c.c, of strong sulphuric acid in the litre, the fiaik being 
connected to a reflux condenser so as to avoid concentration 
when the liquid is heated. The resulting solution is diluted 
to 200 c,c., and 60 c.c. of the oxalic-sulphuric solution are 
alra diluted to 200 c.c. The oxalic acid in 150 c.c. of each 
as 'determined by permanganate, and from the difference tiae 
amount of peroxide is calculated. , In tbe remaining 60 c.c. 
of erah, the free acid it titcatled by etaadttrd ammoriia 
using ffaorescelO as an indietttor. The ^fference 
the amount of aOid (which can of ooume be catonlated 
.i«to hydrochloric acid) imedediqr ipljatiom > The process is 
- liCi^io. Cod needs little ectatei|>hs •ttontinol ; the twio^detW- 


ihituttidlas are inade dn wne portion of dhe suhstanoe 
bonates do not inteif ere» «hd it euppres^es errors ottdUPii% 
in the hydrochtoric^ acid ^method, from thedftratiop of'^he 
hydrochloric acid needed with the ammooiacaV oopper 
sulphate, from incomplete abeorptlon of dhiecine, 
free iodine arising ftom the decempOsition of the pOthtohinu 
iodide. The oxalic-sulpharic solution oobtliinibg mingahiSe, 
prepared for the determination of nitric acid hy the atitfaor^s 
method (this J., 1903, 888) ean he used for this titration 
also. — J. T. D. 

Antimony and Tin ; Separation of •' \ by m^ans of Qx^ic 

Acid. F. Henz. Zeits. anorg. Cbem., 37, 1 • Aiialyst, 
1904, 29, [334], 13— 14. 

The author, having been unable to effect a complete sapa^ 
ration of these metals by Clarke's method a$ modified by 
llGssing (ZeitB. anal. Chem., 41, 1), has devised the follow- 
ing method, in which hydrogen peroxide is employed for a 
preliminary oxidation : — The sulphide solution, containing 
not more than 0 • 3 grm. of the alloy, is mixed with G grms. 
of pure potassium hydroxide, and 3 grms.of tartaric acid, 
and decolorised by means of hydrogen peroxide solution 
(30 per cent.). The liquid is next boiled for a short 
time, allowed to cool slightly, aud then treated with a 
hot solution of 15 grms. of oxalic acid. It is again 
boiled for 10 minutes, after which a current of hydrogen 
sulphide is introduced, the solution bemg kept boiling. 
Fifteen minutes after the first signs of precipitation of the 
antimony, the liquid, the volume of which is about 80 to> 
100 c c., is diluted to 250 c.c. with belling water. After 15 
minutes longer the boiling is stopped, though the current of 
gas is still coutiuued for 10 minutes more. The precipitate 
is now collected on a weighed (Tooch's crucible, and washed 
with a boiling 1 per cent, solution of oxalic acid (twice) and 
then with very dilute boiling acetic aeid, both solutions 
being also saturated with hydrogen sulphide. The Gooch's 
crucible is then placed in a tube, through which is drawn a 
current of dry carbon dioxide, tlu^ tube being meanwhile 
heated first at lOO'’ — 130® C. until the precipitate is dry, 
and then at 30i>° C. until it has been completely converted 
into the sulphide, The beating is preferably done 

with tbe aid of a small drying oven, in which is placed the 
part of the tube containing the crucible. A perforated 
I rubber cork was found the best means of closing the larger 
end of the tube, a Rose’s crucible lid being used to protect 
! it from radiant heat. The author has found this method 
more satisfactory than electrolytic methods or conversior^ 
of the sulphide into tetroxide. Tbe tin in the filtrate is 
best determined electrolytically after concentration of the- 
solution. Suitable conditions are ; — Voltage, 2 to 3 j am- 
perage, 0*2 to 0*3 ; and temperature, 60® to 80*^ C. After 
6 hours, 5 c.u. of sulphuric acid (1:1) are added, and the 
electrolysis continued for 18 hours longer. Under those 
conditions the tin is completely separated as an adherent 
deposit. In test experiments the results were slightly too 
low for tin, but were nearly theoretical in the case of anti- 
mony. When tin is obtained as a sulphide in an analysis, 
it may be dissolved by means of ammonium hydrogeu 
oxalate and the solution electrolysed, a little dilute sulphuric 
acid being added after a few hours, as described above. 

— C. A. M. ; 

Aluminium ; Application of the Reducing Power tn 

iduomtitative Anodyeis. N. Tarugi. Gazz. chim. ital., 
1903, 33, [2], 223. Chem.-Zelt., 1904, 28 , Rep. 4, 

Tf a piece of pure aluminium foil hs introduced into a 
solution of silver nitrate acidMed with inlphnric acid and 
tbe whole heated to boiling, the silver is quantitatively pre- 
cipitated as metal in the course of two to three bonrs, and 
can be filtered off, washed, dried and, weighed. The pre« 
cipitation of metallic copper from copper sulphate soluliok, 
under similar conditions, is not complete.— A. 

Persulphate ; Quantitative Separations by mans 
G. y, Knorre. Zeits. anal. Chem., 1904, 4S*vt|3, 
l^U.- (See V. Knpiw, »thl8 1902, 72; 

Diterieh «pd Haisei, this J., 1902, UH 1 46, 

280^$ $«itb%ny, this, X, 1903, 45, 881, V 

Tm atidtov Itod ptot^tisly fmmd that inaaganete 
fteelpttotod hp ^ftm^^dBaagaaese^ie^^ 
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coQtainiog other metals, always carried down with it small 
amounts of the oxides of these metals. Dittrich and Hassel, 
on thf other hand, state that by taking certain precautions 
the precipitated manganese peroxide is obtained perfectly 
pure, and they recommend the method as a means of 
separating manganese from these other metals. The author 
has tery carefully repeated Dittrich and Haasel’s experiments, 
adhering rigidly to the detailed conditions described by 
them, and has found that in the case of every metal j 
used (copper, zinc, calcium, nickel, magnesium), except : 
chromium, some of the oxide was carried down with the j 
manganese peroxide. Even when the precipitate was ; 
washed with boiling 2 per cent, nitric acid, the co-precipi- ' 
tated oxide was not removed, Moreover, the results were 
not worse when the author’s method of precipitating 
(heating the cold mixture of test-liquid and persulphate on 
gauze over a flame, and b'liliug for 5 or 6 minutes) was , 
used, than when Dittrich and llassel’s (heating up in a 
water-bath, and keeping there for 2 — 3 hours) w'ae used. 
Baubigny, too, has found that alkalis, when their salts are j 
present, go down with the peroxide ; and he also finds i 
precipitation to he complete after 20— 2. 5 minutes on the 1 
water-bath. In the case of chromium (os Salinger first 
proved, in work undertaken at the author’s suggestion) the j 
separation from manganese is perfect. When the mixed 
manganehe and chromium salts aie heated to boiling in acid I 
solution with persulphate, the chromium is completely j 
converted into chromic acid, and this, having no basic ; 
character, has no tendency to precipitate with the manganese I 
peroxide ; the chromic acid can he washed out completely 
by cold water. In a separation by this mi'thod the author 
found 0*60.'S8 grm. instead of 0’6().'),5 grm. of Mn;,04. and 
0*2774 grm. instead of 0*2772 grin, of OrJ);,. — J. T. 1>. 

Tungsten in Tungsten Steel and FerrotungUen ; Deter- 
mination of . E. Kuklin. Stahl u. Eisen, 1904, 24, 

[1], 27. 

Thk method is based on the facts that metatuugstic acid, i 
liberated from tungstates by acids in presence of phosphoric | 
acid, is reduced by zinc to tungsten dioxide, WO2, which is ■ 
then reconverted into WO3 by permanganate. Two grams of 
steel are dissolved in one volume of sulphuric acid (sp. gr. 
1*84), one volume of phosphoric acid (sp. gr. 1*70), and , 
six volumes of water, adding from time to time 3 c.c. of I 
permanganate solution, so as to maintain a rose -coloration | 
m the liquid, and warming at the end 10 complete the ■ 
solution. The cooled liquid is brought into a measuring ' 
flask, and half of it used for the titration. To this is added j 
200 c.c. of 1:3 sulphuric acid and 40 grms. of zinc turnings, 1 
and the solution is heated. When it is port wine coloured, ! 
it is allowed to cool iu a stream of carbon dioxide, filtered j 
to separate the excess of zinc, and titrated wiih perman- | 
ganate. In the other half of the solution the iron is | 
determined by Reinhardt’s method, or by stannous chloride 
and iodide ; and the difference between the two titrations 
gives the tungsten. Ferrotungsten (0 • ."j grm.) is heated in 
a platinum crucible with fused ammonium nitrate, the nitrate 
destroyed by heating, and the remaining oxides fused with 
potassium-sodium carbonate. The fused mass is dissolved 
in water, treated with the acid mixture as above, and 
titrated. Or the ferrotungsten may be fused with sodium 
bisulphate, the melt dissolved in water, sodium carbonate 
added, then the acid mixture as above, and the operation 
continued as for tungsten steel. — J. T. D, 

AlkaUke- Earth Meialt; Electrolytic Separation of , 

A. Ctiehu and W. Kettembeii. Zeits. anorg. Chem., 1904, 
88, [8]» 198—212. 

Thb authors have previously shown (this Journal, 1901, 
1221) that the E.M.F. required for the deposition of certain 
metals (zinc, cadmium, silver, copper, and iron) can be 
reduced by using a mercury cathode, with which the metal 
deposited forms an amalgam. They now find that by 
making use of this fact, the electrolytic separation of the 
alkaline-eanh metals can be effected. Saturated solutions 
of barium, strontium, atid calcium chlorides were electrolysed 
at 15'^ — 18*^ C.,ma glass diab, 6 cm. in diameter and 8 cm. 
high, using a mtreuf']^ Cgthode with a surface of about 
28 sq ctn., and a plafiptlU spijral as ncode. > It was 
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found that the KM.F. at which amalgam was first formed 
was 0*2 volt lower in the case of barium than of strontium, 
and 0*25 volt lower in the case of strontium than of 
calcium. Electrolytic tests with solutions containing both 
barium and strontium chlorides gave the following results: — 


E.M.F. 

Time. 

Barium | 
present, j 

Barium 

found. 

Difference. ' 

Volts. 

Mins. 

Grms, i 

Grms. 

Per Cent. 

2 *0-2-2 -08 

180 

0 1:102 

1 0*1.379 

-H 1*25 

2*(M)— 2*14 

260 

0*1302 

0- 1.382 

± 0*0 

2*00—1*90 

22.5 

0*2781 

0*2782 

+ 0*08 

1*95 

1B6 

0*2781 

0*2790 

1 + 0*,3 

1*75-1*85 

180 

! 0**278l 

1 0*2788 

+ 0*3 


The method also gives satisfactory results for the separation 
of barium and calcium, and of strontium and calcium. 

—A. S. 


Soape f Determination of Small Proportions of Sodium 

Hydroxide and Carbonate in . P. Heermann. Chem.- 

Zeit., 1904, 28, [•')]. 53 ; [6], 60—61. 

The best methods for determining sodium hydroxide are; — 
O) ^alt out the soap from dilute aqueous solution, filter, 
precipitate the carbonate from Ihe filtrate by means of 
barium chloride, and titrate the hydroxide with acid and 
phenolphthalelii. The large amount of sodium chloride 
present affects the titration, and needs a correction, which 
bears a serious proportion to the total amount of hydroxide 
present, and the indication is not very sharp. The barium 
chloride method is, however, better. (2) Dissolve 5 — 10 
grms. of the soap in 250 c.c. of freshly boiled water, 
and add 10 — 15 c.c. of barium chloride solution (300 grms. 
per litre) which has been neutralised by addition of N/10 
sodium hydroxide solution to incipient reddening of phcuol- 
phthaleln. Warm till the precipitate of barium soap and 
barium carbonate collects together, collect it on the end of 
a rod, pour oft the clear liquid, wash the precipitate on the 
rod and on the sides of the beaker a few times, and titrate 
the clear liquid at once. The titration is sharp, is not 
interfered with by the excess of barium chloride, and may 
be carried out with either sulphuric or hydrochloric acid. 
Sodium carbonate may be determined in either of two ways : 

(3) Determine the hydroxide as in ( 1 ) above ; then repeat on 
another portion, not precipitating with barium chloride, but 
titrating the total alkali, using Methyl Orange as indicator. 
The difterence between (3) and (1) represents the carbonate. 

(4) Dry the soap in shavings, dissolve in absolute alcohol, 
completely carbonate the alkali by passing carbon dioxide , 
through the solution, filter, thoroughly wash the sodium 
carbonate on the filter with absolute alcohol, dissolve it in 
hot water, and titrate with acid and Methyl Orange. The 
difference between (4) and (2) gives the carbonate. This 
is ihe better method of the two. In the qualitative search for 
free alkali in soaps, mercuric chloride is iu general (though 
not in the case of resin soaps) more sensitive than mercuric 
nitrate. — J. T. D, 

Sulphuric Acid in Leather; Determination of . M. C. 

I^mb and J. W. Lamb. Leather Trades Rev., 1904, 

[980], 25—27. 

The authors describe an indirect and volumetric method for 
I the determination of free sulphuric acid in leather. Two 
similar quantities are oxidised, the free acid being pre- 
viously fixed with a base in one portion only. The residues 
I ate dissolved, the sulphuric acid is precipitated as benzidine 
sulphate, and this is titrated with .standard alkali, the 
difference in litre being a measure of the free acid in the 
leather. 

I (o) Total Free and Combined Acid. — The shredded leather 
(5 grms.) is dissolved in a flask on the water-bath by pare 
caustic soda solution (25 c.c. of 10 per cent, strength), and 
I sufficient water to cover the material. The liquid is then 
, made acid to pbenolphthalein with strong hydrochloric acid 
I (20—25 cx.), filtered, and, with the washings, evaporated to 
I drynesa in a platinum dish. The contents are ignited, 
dissolved in a little weak hydrochloric acid (80c.c. of 
normal solution), dilated, filtered if neoessarr, the filtrate 
' treated, with benzidme bjdroclUoride solution (see this 
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Jotumal, 1®03, 888, 925, H04), 200 o.o., wid the miztore 
ellowed to stand for 15 20 minatM. It is then filtered at 
the pump, on a porcdain disc, with two well-fitting papers, 
the fiask being rinsed out by meaaa of the filtrate, whieh 
should, also be tested for complete precipitation « The 
precipitate is washed with 10 c.o. of water twice (the last 
should be neutral to litmus), and transferred, together with 
the filter paper, to a flask, and there broken down in water 
(50 c.o.) by violent agitation of the flask when stoppered. 
The contents are now titrated with N/10 caustic soda 
solution, using pbeuolpbthalein as indicator, and when 
apparently just alkaline, heated to 50^—60® C. ; the faint 
alkalinity is restored by further titration, and again after 
boiling, the total volume (a) of N/10 alkali being recorded. 

(5) Combined Acid on/y.— Another portion of the leather 
(5 grms.) is gently coked in a platinum dish, the carbon is 
burnt off in a stream of oxygen gas at a minimum tempera- 
ture to avoid loss of sulphates, and the residual ash is 
strongly ignited over the blow-pipe for five minutes. It is 
then dissolved in weak hydrochloric acid, the solution 
filtered, and the sulphuric acid determined as in a. If 5 = 
the number of c.c. of N/10 caustic soda solution required, 
then (a~rb) x 0*098 percentage amount of free sulphuric 
acid in the leather. 

Preparation of Benzidine Hydrochloride. — Commercial 
benzidine (r2*.*i grms.) is ground up in a mortar with water 
(50 C.C.), transferred with hot water to a litre flask, and 
after additiou of strong hydrochloric acid (15 c.c.) made up 
to the mark. This holiiiinn is filtered and diluted to 5 litres 
for use as reagent, of whieh 100 c.c. precipitates about 
0*1 grm. cl' sulphuric acid, representing 2 per cent of acid 
in 5 grms. of leather. — U. L. J. 

Nitrates ; Determination of Traces of , in Liquids 

charged with Organic Matters. A. Paguoul. Bull, de 
rAssoc. des Chim. de Suer, et de Dist., 1908, 21 , [«]. 
602— G08. 

'fHK reagents required are : solution of basic lead acetate ; 
animal charcoal in impalpable powder and absolutely freed 
from traces of nitrates by being heated in ti closed platinum 
crucible to a red heat ; au alkaline solution of potassium 
permanganate, made by dissolving in hot water 10 grms. 
of sodium hydroxide and 40 of permanganate, and making 
up to a litre ; Grandval and Lajoux's reagent, obtained by 
dissolving in the cold 10 grms. of crystallised phenol in 
70 c.c. of pure sulphuric acid. The comparison tint is pre- 
pared as follows : — A quantity of sodium nitrate solution, 
equal to 1 ragrra. of nitrogen, is introduced into a 100-c.c. 
flask and made up to the mark ; 10 c.c. of this are 
evaporated to dryness in a porcelain dish and 15 drops of 
the phenol reagent stirred in, then ammonia added drop by 
drop until the .yellow coloration due to ammonium picrate 
is persistent. This represents 1 ragrm. of nitric nitrogen 
per litre. Several solutions are prepared in sealed tubes 
for making comparisons. In making determinations in 
.beetrt*ot iuice or pulp, lead acetate is added and the 
measiured solution filtered. An aliquot portion is taken 
and boiled with the alkaline permanganate, which is added 
until a pink coloration remains, when a little animal 
charcoal is added. The cold colourless solution, now free 
from organic matter, is made up to a definite volume, 
filtered, and treated as when making the standards. With 
juice from a beetroot distillery the author found 27 mgrms. 
per 100 cc., in fresh pulp 21, and in molasses 62 mgrms. 
Leaves of plants should be first dried at 100® — 110° C. to 
separate the nitrates. — L. .1. de W. 

Ammonia and Asparagine} Determination of by the Sachsse- 
Schloesing^Lcngi Method, H. T. Brown and J, H. Millar. 

I, Trans, of the Guiness Besearch Lab., 1903, 1, [l]i 
25—29. 

Thk 'distillation of ammonia from solntions containing 
other ni^ogeuous matters capable of fomiin|^ ammonia 
(e.p., amides and amino acids) must be effected in presence 
of magnesia and at temperatures not exceeding 40® C., 
under reduced pressure. The authors have devised a modi- 
fication of Longi’a apparatna for condnoting this distilla- 
tion, whereby certain detects of tbe latter are ennweted. 
an..; * aratus is shown in the figntOf In duplicate 


form. A. is a flask of about 600 o,e. capacity, having a 
wide glass tube pasaii^ tbrougrh a oaontobonc {dug. Above 
tbe plug a side-piece is fused into the tube, and oontiniied 
so as to form tbe inner tube of an inolined reflux condenser, 

B. Its further end is then bent downwards and eonneeted 
with a tube baying two bulbs and dipping into a liM^ flask, 

C, containing standard sulphuric acid. The neck of the 
flask C is connected with the water-pump. 1> is a tap- 
funnel for introducing the liquid into the distillation flask, 
and F is a water-bath, which maintains the desired tempera- 
ture of distillation. The flask G belongs to a system 
which keeps the condenser B supplied with warm water 
at such a tqmperaturo that the inner tube is always kept 
dry, so th it no coadensation and return of ammonia can 
take place. Magnesia suspended in water is placed in the 
flask A, the liquid to be distilled is introduced by tike 
funnel D and the pressure in the whole apparatus is 
reduced to 10 inm. ; the conteuts of the flask can then be 
boiled to dryness, if desired, at a temperature of 35® 0. 
In this apparatus, from pure ammonium chloride, ammonia 
corresponding to 99 per cent, of the salt was distilled. In 
a mixture of ammonium chloride, asparagine, and aspartic 
acid, the ammonium chloride found amounted to 96*5 
per cent, of tbe quantity added. la the determination of 



asparagine, the amidic nitrogen must first be converted Into 
ammoniu by hydrolysis with acid. For this purpose it is 
preferable to boil the asparagine with hydroohlorio acid 
(10 c.c. of strong acid diluted to 100 c.c.) for 2 — 6 boors. 
The results obtained on subsequent distillation with 
magnesia are constantly too low, and must be increased 
by 5 per cent. Alternatively, hydrolysis may be effected 
by boiling with 3 per cent, oxalic acid for 10 hoars, in which 
case the results are to be increased by 10 per cent. 

— J, F« B» 

ORGAN IC^QUAUTATIVE. 

Oallotannic Acid; Detection af , an the jPHhre, 
A. Meager. FUrber-Zeit., 1903, 14, [24], 435— -43di 
A sMAix portion of the textile material is boiled for a tiogr 
short time with a 5~10 per cent, solution of oanstio eoda. 
The solution is divided into two parts, one of wifilidi Jg 
cooled, the other being again heati'd to boili^,' Tlie 
appearances of tbe two, {tarts are then compare^ Sfi ^se^ 
. absence of any dyestuff which may affect 
preeence cf ' gallotaniiio add is inaiedted by (h» 
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colour of that part of the solution which has been , 
fot a short (irtlfe’only, cbnjoiutly with tho ahilehce* 
of^wlbut* from, orhoere pale yellow colow of, that phrtion , 
whl^h has been heated for a lonfter time. ('atechutaUnic ‘ 

a^ld gives with the alkaH solutioti a reddish coloration, 
which is not altered by boilin;?. — Jj. H. 

’ vSpermOil; Examination of . L. M. Nash. 

Analyst, 1904, 29, [334], 3—4. 

residue left on saponiHcation of sperm oil is soluble 
in absolute alcohol, whereas mineral oils are practically 
insoluble. But since mineral oils are soluble in a mixture 
of ethyl alcohol and alcohols from sperm oil, the test 
affords no proof of the freedom of a sample of sperm oil 
from mineral oils. By substituting rectified spirit for 
absolute alcohol as the solvent, a much smaller proportion 
of iniUeral oil is dissolved, is shown m the tcdlowinp 
iwsults, obtained with a sample of American lubricating 
oil Of Hp. gr. 0*905 ; — 


Alcohol, j addwl. 

'I’ernpcra- 

turc. 

Anuc'.Hi 0)il 
dissnlved by 
d hso|iif(;* 
Alcohol. 

Minornl Oil 
dissolved by 
Ib'ctdied Spirit 
(Sp. (Jr. 0 SJUr)) 

Volumes. 

VolumcN. 

0 p 

Volimus. 

Voliiines. 

100 

0 

j 70 1 

- 

'IViioe 

luo 

4 

70 

4 ' 

Trn.o 

iOl) 

10 

70 1 

S 

1 

](pU 

40 

1 70 ! 

1110 

JK 

b)0 

40 

100 I 

17:. 

1>0 

100 

i 

100 

70 , 

Aliy amoiitil j 

loo 


— C. A. M. 


Ziinseed Oil from Boiled Oils ; Dijf'erenttation of — 

J. Lewkowitsch. Analyst, 1904, 29, [334], 2. 

Tub author’s experiments on the (letenninatioii of the 
amount of insoluble bromides yielded by the glycerides 
(this Journal, 1899, 77 ; 1903, .'j95) have confirmed his 
conclusion that tho test can be used to differentiate between 
drying oils and those boiled either with or without driers. 
He gives a table showing the yields of bromides, together 
with the specific gravities and iodine values of different 
specimens of oil, from which the following results are 
selected as typical ; — 


i 

Oil. 

Spool He Iodine 
Gravity. Value. 

1 InHoluble 

1 Bromide. 

1 

1. LluNOod cril 1 

0*0.108 180 1 

IVr rent. 
*21*17 

2. Pale boiled oil 

0*0420 171*0 

‘20*»7 

.3. Double boiled oil | 

0*0440 100*0(5 

13*01 

4. Linseed oil heated to 000° V 1 

0*9.’l54 170*1 

8*44 

6. Linseed oil blown at liO” C:. for | 

0*04(50 10({*G 

23* 1« 

10 hours. 1 

0. Ozonise 1 oil 

7. “Thin" lithoRvaphic vurniHli 

8. “Medium" „ 

1 

0 * 9:510 180*1 

30*26— 80-.34 

0*0001 12.’)*.*! 

2*00 

0*0091 121*9 1 

0*96 

9. BiXrnt „ 1 . — 1 

102*00 

None 


well stirring togetber, the oH, if pure, gives a rose-red 
' nnt, m half an hour, to lumbn^^bllOw.—J. 0* p. 

'■ T^aHb Adid ; CharactertMlic Bmeiion af Ftee — 

D. Gknassitii, ' Boll. Chira. Farm., 49, 518-^16. Chem. 
Centr., 1908, 2, [26], 1476. 

Frke tartaric acid can be distinguished ffbm formic, acetic, 
proj)ionic, butyric, valeric, oxalic, succinic, malic and citric 
Sfpids by the following reaction. The solutiou, free from 
mineral acids, is treated with a somewhat larger amount of 
minium, l*h;,() 4 , than corresponds to the quantity of tartaric 
acid present, the mixture is heated to boiling for a short 
time, decanted or filtered, a small quantity of a 2 per cent, 
solution of pota8.sium thiocyanate added to the clear liquid, 
the mixture heated to boiling and then allowed to stand, 
when even in the case of a 1 per cent, solution of tartaric 
acid, the liquid gradually darkens owing to the depo.sition 
of lead sulphide. The reaction can be used for the detection 
of tartaric acid in wines, a brownish-violet precipitate being 
produced. — A. S. 

Tartaric Avid i Detection of , in Citric Acid. 0.*v. 

Spindler. Chcm.-Zeit., 1904, 28, [2], 15. ' 

DfiNiiiKs’ reaction for citric acid (see this Journal, 1898, 
802) is thus modflied 0-5 grm. of the acid is dissolved 
in 10 c.c. of water, 2 c.e, of mercuric sulphate solution 
(5 grms. of mercuric oxide, 20 c.c. of concentrated sul- 
phiiric acid, 80 c.c. of water) arc added, and the whole 
brought to boiling; 2 c.c. of a 0*5 per cent, solution of 
potassium bichromate are then added On cooling, pure 
citric acid deposits a light yellow precipitate of varying 
composition ; should tartaric acid be present, the liquid . 
becomes dirty brown, carbon dioxide is evolved, and the 
filtrate has a green colour. The above method serves to 
detect 5 per cent, of tartaric acid with ease ; if the quantity 
be less, it is well to carry out a blank test with pure citric 
acid. — W. A. t\ 

Formaldehyde; Reactions with . C. Goldschmidt, 

riicni.-Zeit., 1904, 28, [6], 59. 

Fojima.ldeh\’j>e and dimethylanilino in alcoholic solution 
yield after standing for some days, laminae of tetramethyl- 
diaminodiphenyl methane. Formaldehyde, nielhyldiphenyl- 
amine, and hydrochloric acid yield an nnhydro-alcohol of 
high melting-point, insoluble in the usual solvents, which 
slowly turns blue in the air, and yields a blue resin on 
treatment with oxidising agents. Methyldiphenylamine 
and formaldehyde heated in alcoholic solution with a couple 
of drops of hydrochloric acid, yield an oil, which speedily 
solidifies; while wlieu methylauiliue is substituted for 
methyldiphenylamine a crystalline precipitate is formed, 
from which tw'o substances can be separated, one soluble in 
alcohol, m. pt. 63 C., the other insoluble, m. pt. 130'^ C. 

— J. T. D. 

Quinine Sulphate ; Detection of Allied Alkaloids in — — , 
Supplement to Dutch Pharmacopoeia ; through Pharm 
Post, 1903, 36, [41], 583. 


The yields of bromide given by No. 6 (derived from 
Baltic oil) and some other linseed oils were remarkably 
at ivero also the iodine values of the fresh oils. In 
the author*a opinion some of his experiments with good 
oils fhrniish. additional evidence against the assump- 
theie is a direct ratio between the iodine value 
q^ygtn absorption of oils. — C. A. M. 

Cod’ Liver Oil and its Adulterants ; Tests for . 

E H. Chine. Amer. Pharm. Assoc. ; through Amer, 

Titit foUowiniK tests are su^^ested as indicating a pure 
ounce of the oil in a test-tube should remain 
pm*f^tly ol^. vhen immersed in ice for two honrs. One 
oil) is saponified by boiling with alcoholic 
. ispap Wution is diluted with 2 fluid 

qunfites' of Wf^ jpo to expel the alcohol. The fatty 
^ tto by «&, of hydrochloric acid, 

^aaitheir q^t ^ oil are j^ed 

*Sd a watch glass, and o drops' « sti^ong nitric* acid ad^kid. 


0*75 grm. of the salt, well dried at 100® C., is dissolved in 
40 C.C. of boiling water with the aid of a trace of sulphuric 
acid, so that the solution barely changes the colour of red 
litmus paper. After adding 6 c.c. of a 10 per cent, solution 
of neutral potassium chromate and thoroughly cooling, the 
precipitate is filtered out through glass yrool. T|he clear 
filtrate thus obtained should not giye any opalescence or 
flocculent precipitate on the addition of 10 drops of caustic 
hoda solution; even after standing for 24 houra^J. O. B.t 

ORGAmC^-QUANTJTATIVB. 

Balogens ; D^itrminaRon of , tn Organic Compounds, 

H. Baubtgny and G. Ghavanne. Comptes rend.^ 19p4, 

Tub authors have devised an apparaths fdr detemdniing 
ditorine or brofnine hy.^eir method (dds J>j 1808, 76 1> 
-oi oombostioQ by aolphtizic and chromic i^ids. The 
fMBt Is shown in it is madtt df gliis, 

aindp# tqifch, and ci^ hd tidd itogethOr, 









«a.tbat tbs wjwla ^ 

fractum. About 85 A®, ot oUtulweiMtattoi? «ff ,l^am,»uU. 
phito aw introduced into the bnlV -thtoMh a airf the end 
Snof m » ii olojed by a oork. Th* tmlphoo^nio muttnre, 
is poured into the flask, the substanpe w IM little giass tube; 
dropped in, and the flask at once closed by the stopper 
carrmg the condensing bulbs. The fla* is at first wanned 
or CToled according to the rapidity “t the reaction ; but 
action must never be 
allowed to become Tie- 
lent, and the combustsou 
should last 80 or 40 
minutes. Towards the 

end, the is heated 
in a parafHn bath, in 
which it is hung by a 
string, and the tempera- 
ture is gradually raiasd 
to 1S5°-~140®C. When 
action is over, air is 
blown through m m n' 
till all chlorine or bro- 
mine is expelled from 
the flask ; the condenser 
is removed, the tube n w' 
washed with a Jet of 
water, and the sulphite 
solution emptied through 
a and the stopper into a 
long-necked flask which 
has been brought up 
over the tube n n' and 
the stopper. Two or 
three washings wdth 30 
or 40 c.e. of wster intro- 
duced hy 0 servo to 
rinse the condenser 
thoroughly, and tho chlorine or bromine in the liquid is 
then determined by* any of the usual methods. Obviously, 
a separation of chlorine from bromine cannot be thus 
effected, though either or both of them can he separated 
from iodine.— J. T. D. 



Sorms ; Method of Grading as td their Detergent 
Power. H. W. Hillyer. J. Amer. Cheni. Hoc., 1903, 
26, [12], 1256— 12G5. 

lN a previous communication ( J. Amer. Chom. Soc., 26, 
>11, 624) the author showed that when a solution of soap 
$ allowed to fall in drops beneath tho surface of an oil, the 
lumber of drops formed from a given volume of the solu- 
ion depends on the amount of soap present, and is also a 
neasure of the emulsifying (detergent) power of that 
lolution. In The present paper he i;ccommeud8 this test as 
i means of forming some opinion as to tho detergent pro- 
lerties of different soaps in hot or cold water. As a 
standard for the hot test, 1 grm. of -neutral sodium palmhate 
(prepared from S6 c.c. of N/10 
sodium hydroxide solution and 
0*921 grm. of palmitic acid)^ is 
dissolved in 200 caj. of hot 
water, and portions of 10,20, 
30, and 40 c.e. respectively of 
this solution diluted to 60 c.c. 
with boiling water, and tested 
in the apparatus. The essential 
part of the latter is a pipette, A, 
with capillary outlet of about 
0^45 mm., opening fioai a flat 
horkEOotal surface of about 
10 mm. in diameter. .. The 
pipette iioldg 6 c.e„ and has a 
spherical body; the internal 
diameter of the item fa 3 mm. 
The rooeptacle fee . the ell 

* - , may be a teat tube, but it ia 

PWembte to use a vessel eft/the (i m a# to 

ebtam A amre nearly oonstaat |»eMQr6..,dt is ^ immersed in 
ft oevered toker oontainteigi #ate^.«hleh ds; Impt hottiii® 
infusing the . niipeiitiia, 2 



intft K ^ giMtie^tiliisedi 

out with 

pleeed m itbe heco9ei)e> aud the numW pi^ 
falling froiu>tbe'muh Oft the pipette nomitiedy Me 
bers of drops given by eftoh of the diluted boiling * 
solutions, with the amudsed kerosene ftte then, plotted ift 
a curve in which the ordinates represent percenters pC'itbei 
standard, end the ahscisste the numbers pf Jitrppeoo^rrafpipdv; 
ingto those percentages Unknown samples of/Beap>ftre 
tested in the same way, and the results referred to sodlwft' 
palmitate as s standard., Thus, if 0*5 grm. a coiftn 
mercial spap be dissolved in, lOO c.c, of wat^fj apd 4he, 
solution tested at the boiling point, it may be stated tW thOi 
sample yields the same cumber of drops as a sold^pftipf 
sodium palmitate containing a* per cent, of the staQ4ftrdM.<<3r ' 
that with hot water it has as great a detergent powei^ ps 
soap conlaining x per cent, pf sudiuro palmitate. Jn tostmg 
cold water soaps a aolution^ of 1 ^ grm. of sodium olpatiS liu 
200 parts of freshly-boiled distilled water is taken a8„ the 
standard (= lOp per cent.). Fractional standards are 
pared as before, each being diluted with cold freshly-boiled 
water, tested in the same way, as far as pqssihip a^; a 
standard temperature, and the results plotted ^ a oprvpr 
In the actual test, 0*5 grm. of a sample of soap in ^dm^Nings. 
is mixed with 100 c.c. of freshly-boiled cold water* ftpd 
allowed to stand over night, then Altered, and tho 
stirred and tested as before. Tho hot test will give ref|ultii 
concordant within. I per cent, with successive saipplpftcftnd! 
much closer in duplicate deteriniuatious with the 
sample, whilst the c(>Jd test gives figures, agreeing 
4 or 5 per cent, in the case of the most slimy products. 
A table of the results given by commercial soaps iSi ihitwn* 
and it is pointed out that these confirm in some cases the 
relative values assigned by the makers to their products. 
The author considers that this nieihod will afford the mlklDKi’* 
facturer a better means of judging a scan, and of determui|l^ 
the effect oq its detergent power of variations in* ftw' 
composition. — C. A. M. ' ‘ 


Fehling*s Solution ; Sodium Sulphide as an Iftdicator wM 

[Determination of Reducing Sugars] . L. BeUlai^giiet.' 

Comptes rend., 1904, 138, b [1]» ^>1 — fin* 

Sodium sulphide (10 per cent, solution) serves aa a 
convenient indicator in the volumetric estimation of.i^UCU^ 
sugars by means of Febllng^B solution. The latter^ 
with double its volume of water, is heated to boiling 
porcelain dish and the sugar solution gradually run 
a burette. WTien the end point is approached, a m 
the liquid is removed from the dish by meanaoif a glaia,^ 
and is placed on the upper surface of two filter. 
first of which filters off the cuprous oxide so thafoi)^ ^^ 
clear liquid reaches the lower paper. The moistened 
of the latter is then touched with a di'op of the sodjuftft 
sulphide solution, which gives a black spot if .. untn^ll^u^ 
copper salt is still present, W'hen very little of th^ 
remains unreduced, the coloration produced by the sulpmde 
changes to brown, and at the end point it disappears 
altogether. This method of working^ is a very 
one, especially if the moist spot be viewed by trahsmitwd 
light. In the preliminary determination of the strength of 
the Fehling’s solution, it is also necessary to work ih tbe 
way described above. — T. H. P. 


Starch in Barley tend Malt j Method for the Rapid 
mination of — — . H. T. Brown and J, H. 'Miflaf, 

' of the Quineis Research liab., 1903,1, [I’], 79-^91. 

The two . methods hitherto available for the deternimotioft 
of starch in barley and imalt, viz., O’Sullivan’s maltose 
and dextrin” method and the ipethod of ^rimenMtp^ 
require several days. The authors have therefore 
the fifilowiug rapid method^ which is based on cnprio4r^W^ 
riononly,-po that the tediooi extraction of. 
active gmyians, the weak point ot the 0’8allivth„n 
can be dispensed with* since it has been proyed^.^’ 

niftss of no 

inalt diasMifevy Ths # . 

pps^ble,pp<ii^ |in, II Haetker min* a 
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idle ektraetion which is preferably m^e of copper, 
mmI eouditioos are thus established which ensure the 
eondnuoiis extraction of the meal by alcohol of 0*900 
fp. gr. About 0*5 fprm. of high>melting paraffin should be 
plMed in the flask to prevent frothing. Extraction is con- 
dncted for three hours in the case of barley, and for nine 
hoars in the case of malt, by which treatment all cupric- 
ledeeiiig bodies and all nitrogenous bodies soluble in alcohol 
are removed. ITie meal is then transferred to a beaker 
wuh about 100 c.c. of water and the mash is thoroughly 
boiled. After cooling to 57° C., 10 c.c. of an active malt- 
extract are added and conversion is allowed to proceed for 
one hour. The solution is boiled and filtered, the residue 
washed, and the filtrate diluted to 200 c.c. after cooling. 
The enprio - reducing power is then determined under 
the standard conditions laid down by Brown, Morris, 
and Miliar (J. Chem. Soc., 1K97, 94), and the maltose is 
calculated from Table XI. (loc. cit., p. 100) after correction 
for the reducing power of the malt-extraot. i’bis method 
dqMBnds on the conversion of the starch to the point known 
aa the ‘*No. 8 equation ” of Brown and Heron, according 
to which 84*4 parts of maltose correspond to 100 parts of 
•Carch. The attainment of this point depimds, however, on 
the Oottverting power of the malt-extract, and the factor is 
only accurate when the extract is prepared from a malt 
kUn-dried at 50° — 52° C., and possessing a diastatic power 
of 80° on Lintner^s scale. If the malt employed have a 
lower diastatic power the starch equivalent of the maltose 
produced at the final stage must be determined by a control 
experiment with pure starch. — J. F. B. 

Fcnkoldehyde; Determination of . C. Kippenberger. 

ZeitH. anal. Chem., 1903, 42, 686 — 696. 

AnKNTiON is drawn to a series of errors in the method 
given in the German PharmacopoBia for the determination 
of formaldehyde. It is there directed to mix 5 c.c. of the 
formaldehyde solution with 20 c.c. of water and 10 c.c. of 
ammonia solution (German Pbarm. strength), allow the 
mixture to stand in a closed vessel for one hour, then to 
add 20 C.C. of N/1 hydrochloric acid solution, and titrate the 
exoessofacid with N/1 potassium hydroxide solution, using 
rosolic acid as indicator. The author shows that this 
indicator gives unreliable results should the ammonia 
eolation contain carbonate, which is nearly always the case. 
Further, the hexamethylenetetramine formed is not a stable 
boi^: It undergoes partial decomposition in the presence 
of acids, neutralising a portion of the latter. Although it 
w also possible for this 8ub.stance to be decomposed by 
alkalis, this dnes not come into consideration under the 
oonditions of the above proce8.s. A sample of formaldehyde 
oolation gave .Sfi * 74 per cent, of formaldehyde, using rosolic 
aeid aa iTOioator. With methyl orange, 28 * 46 per cent, was 
oVtaiDed, the latter figure closely agreeing with that 
obtsdned by a different method — conversion of the formal- 
del^de into trisulphomethylene.— W. P, S. 

XXIY.-SCIENTIFIC & TECHNICAL NOTES. 

Sydrogen Peroxide} Radio-activity of . O. Dony- 

- JBInault. Bull, de TAssoc. Beige des Chim.. 1903, 
17, [10], 865—878. 

XiauDRiJiBMTS were made to ascertain the relationship 
between the radio-activity of hydrogen peroxide, and its 
rate of dissociation into water and oxygen. The rate of 
diaeoetation diminishes when the temperature is lowered, 
and it waa found that the radio-activity was also lowered, 
ettre heiiig taken in all these experiments to keep the 
aanakiaad aurface itself at a uniform temperature by means 
af mvltiDg ice. On the other hand acceleration or 
modifleation of the dissociation rate by means of catalytic 
agenta aooh as mercury and platinum, or by chemical 
agwits whioh affect the stability of hydrogen peroxide 
adatiOni, e,g^ aulpharic acid, alcohol, or alkalis, neither 
aolailerate nor modify the intensity of radio-activity. The 
loss ofradio-aotivity noticed when the temperature falls, can 
not tberafore be explained byr the diminished rate of disso- 
ciation. Contrary to the opinion of Graets, the radiations of 
hydrogen peroxl^ cannot reproduce hydrogen peroxide 


from the vapours present in the atmosphere, so that the 
analogy with the Beo^uerel rays which oaonise oxygen is 
much weakened \ whilst the influence of temperature on 
the two kinds of radiation points to an essentuU difference 
between th cm. — B. L. J. 

Chemical Action of Light. G. Ciamician and P. Silber. 
Ber., 1903, 36, [17], 4266—42724 

Oir allowing a shallow dish containing finely-powdered 
stUbene to remain for nearly a year in a dessicator, it 
was found that the walls of the latter, and more especially 
those parts of them subjected to direct sunlight, became 
covered with long, acicular crystals of benzoic acid ; mixed 
with the acid was an amorphous, resinous substance, also 
occurring in the residual, unaltered stilbene. The authors 
explain this change as due to the desiccator not being quite 
closed and so allowing the entrance of oxygen which united 
with the stilbene giving a peroxide. — T. H. P. 

DinitrobenzylideHeaniline ; Action of Light on ■ — — . F. 
Sachs and E. Sichel. Ber., 1904, 36, [17], 4373—4877. 

On subjecting a solution of 8 gnus, of 2;4-dinitrobenzyli- 
dene-aniline in cold benzene, placed between the walls of 
a double-walled, sealed glass cylinder, for four weeks (in 
July) to the action of direct sunlight, it was found to yield ; 
(1) 0*3 grm. of a substance separating from its nitro- 
benzene solution in pale yellow needles, and (2) about 
3 grms. of o-benzeneszo-p-nitrobenzanilide [(CO.NH. 
C,H,):(N:N.CfiHa):CN()o) - 1:2:4].— T. H. P. 

Oxidation can.^ed by Manqanese ; Influence of Albuminoid 

Substances on . A. Tnllat. Comptes rend., 1904, 

138, [2], 94-96. 

If weak soUition of albumin from white of egg he added to 
the gallic acid and alkaline manganese solution described in 
a previous paper (this Journal, 1903, 1371), the oxidising 
action on the gallic acid is greatly increased, especially in 
the early stages. Increase of albumin accelerates the action 
up to a certain point (about 0*1 per cent, of the whole). 
The effect of paral}'8ing agents is very marked. Other 
albuminoids and colloids have given very variable results. 
Albumin tends to prevent the precipitation of manganese 
salts by au alkali, and as it has been found that the activity 
of certain soluble substances lessens as they approach 
their point of coagulation or separation, so possibly the 
retention of the manganese oxide in the colloidal condition 
accounts for the increased activity caused by the albumin. 
The association of metallic salt, base, and colloid, like 
albumin, is exactly what is found in nature. — J. T. D. 


A Systematic Survey of the Organic Colouring 
Matters. Founded on the German of Drs. G. Schultz 
and P. Julius. Second Edition, revised throughout and 
grtjatly enlarged. By Arthur G. Green, Professor of 
Tinctorial Chemistry at the Yorkshire College, Leeds, 
&c. Macmillan and Co., Ltd., London and New York. 
1904. Price 215. 

Labor 8vo, almost 4to, volume, containing preface and 
introduction, list of abbreviations, and tabulated subject- 
matter filling 209 pages. At the close are alphabetical 
indexes of ** Haw and Intermediate Products ” and of 
“Colouring Matters.” Of the portion introductory to the 
tables (Raw Products, or Section I ), this is subdivided 
as follows;— (i.) Coal Tar. (ii.) Intermediate Products, 
consisting of Nitio Compounds; Sulpbonic Acids of 
Hydrocarbons ; Carboxylic Acids of Hydrocarbons; Primary 
Amines and tbeir Sulpbonic Carboxylic Acids; ^ondary 
and Tertiary AminM and Aeir Derivatives; Diamines and 
tbeir Sulpbonic Acids ; Primary Amines and Diamines used 
iothe Preparation^of Substantive Cotton Colours; Phenols 
and tbeir Sulphonio ^nd Carboxylic Acids ; AmidopheuoU 
and tbeir D^ivatives ; Halogen Com^ioands ; Al&hydesy 
Ketones and Qninonesi Diazo and Axo Compounds ^ 
Compottttds of the Patty .Series. Sxction^ JI., ColouxiMo 





m 


Mattiks. The UWee. here extondmg froiki pege 74 to 268, 
contain 711 dyestaffij, and these -are treated under the 
following headings Commercial Names**; ‘*ScieDti6c 
Names”; “Empirical Formulae”; “Constitutional For- 
mulsB ** ; “ Methods of Preparation ** ; Year of Discovery 
“ Discoverer, Patents, Literature ” ; “ Behaviour with 

Reagents. Shade and Dyeing Properties and Method of 
Employment.” The work concludes with an Alphabetical 
Index to Section I. and also an Alphabetical Index to 
Section II. 

Gas Undbeta-KIWOS. Return relating: to all authorised 
Gas Undertakings in the United Kingdom other than 
those of Local Authorities, for the year ended theSlst 
December, 1902. 831. Eyre and Spottiswoode, London. 
Price 9d, 

This is an annual return issued by the Board of Trade, 
containing statistics as to tlie operation of the various gas 
companies in the United Kingdom. The present return 
deals with 4.54 authorised undertakings, with a total 
authorised share capital of 74,319,363/., and Buppl}ing 
2,197,987 consumers. During the year ended Slst Decem- 
ber 1902, the receipts of these companies amounted to 
17,205,092/., and their expenditure to 13,167,186/. 8.520,004 
tons of coal were carbonised during the year, and 99,676,048 
cb. ft of gas made. 

Gab Undertakings (Logat. Authorities'). Returns 
relating to all authorised Gas Undertakings in the United 
Kingdom belonging to Local Authorities for the year 
ended the 2r)th March, 1903. 330. Eyre and Spottis- 

woode, London. Price 5|</. 

This return shows that during the year ended the 2.5ih 
March 1903, 256 local authorities were engaged in the 
manufacture of gas for lighting purposes, &c. The quantity 
of gas made in 1902-3 was 60,902,739 cb. ft., coal to the 
extent of 5,589,215 tons being used. The number of con- 
sumers supplied with gas was 1,970,738, and in addition, 
294,828 public lamps were lighted by gas manufactured by 
local authorities. 


Cralie jReporu 


I.— GENERAL. 


PaXPKHENriAL AND RECIPROCAL TrADB AcT IN 
New Zealand. 

Bd. of Trade J., Jan, 14, 1904. 

The ** Preferential and Reciprocal Trade Act, 1903 ” (No. 
78 of 1903) came into force on Nov. 16 last; it provides 
levying of duty on certain articles imported into 
New Zealand and not the produce or manufacture of some 
part of the British dominions, in addition to the ordinary 
tariff duties in force. The following are examples ; — 
Cement ; an amount equal to the duty payable under the 
tariff. Candles ; china, porcelain, &c ; cream of tartar ; 
earthenware, &o. ; glass and glassK are ; various kinds of 
»“d plated ware ; an amount equal to one 
half the duty payable under the tariff. Printing paper 
ar customs duty equal to 20 per cent, of the value for duty 
as defined by the “ Customs Laws Consolidation Act, 1882 *’ 


Ambeican Chemical and Allied Mineral Trades 
' in 1903. 

Eng, and Mining J., Jan 7, 1904, 

Cganide. Apart from a good horns demand, a fa 
^port trade was done with Mexico, South America, an 
I****®®*- With a domestic productio 
United States imports anuuall 
lb. and 4,000^000 lb. fScom Great Britai 
Market prices have felt the anxiety < 
teigu makers to unload heavy stocks accumulated 1 
recent years. Importers at New York quoted 19-5 t 


SI cents per 1b., and prtfi>ab1y took •oine 'large cmitraets at 
1^, alth^h there is a duty of IS *5 per cent, ad valorem 
on potadsinm cyanide and 25 per cent, on sodium cyanide. 

Bteaching Powder , — Consumption has been laige, not 
withstanding labour troubles in certain important industries. 
The imports of foreign bleach into the United States in 
1903, paying a duty of 0*02 cent per pound, amotinted 
to 109,008,284 lb., of which Great Britain furnished 
88,744,166 lb., or 81*4 per cent. Compared with 1908, the 
total imports show a decrease of 8,871,844 Ib., or 8 per 
cent. Re-exports were 779,826 Ih., as against 198,794 lb. 
in 1902, the difference indicating that the domestic produc- 
tion and quality of bleach is improving, particularly in the 
central west. Foreign prime bleach sold in New York in 
the early months of the year at 1*75 dols. per 100 lb., but 
in September free offerings of varied test brands were made 
as low as 85 cents. The extreme monthly average prices 
were 1*42 dols. in February, and 1*01 dols. in* October, 
making 1*187 dols. for the year. Domestic prime bleach 
touched 1*25 dols. f.o.b. works in February, aud 75 cents 
for off -test in May aud later; the year’s average was 
1*107 dols. Contracts for 1904 delivery at seaboard have 
been taken at 1*25 dols. per 100 lb. for prime British and 
American, and 1 * 20 dols. for Continental brands. Lower 
grades have been booked at a discount. 

Copper Sulphate, — There were imports of British blue 
vitriol in the face of a 0*5 cent per lb. duty, a loss of 62*8 
per cent, to 8,355 long tons in domestic exports, and a 
further reduction of 20*5 per cent, to 17,309 tons in pro- 
duction, owing partly to the disastrous fire at the works of 
the Nichols Chemical Company. Better prices obtained in 
] 90S, as a result of a higher market for copper and of the 
centralisation of the trade. The best prices were reported 
in February — May, 5*875 dols. per 100 lb. being touched in 
April ; the lowest was 4*125 dols. in January. The extreme 
monthly average prices were 4 *37 dols. in January, and 
5*54 dols. in March, makihg 4*87 dols. for the year. Fre- 
quently the British article sold below the domestic, but on 
the whole both brands maintained a satisfactory level. 

Arsenic, — The United States is the largest consumer in 
the world, importiug annually fully '6,000,000 lb. of white 
arsenic, metallic arsenic, and arsenic sulphides from Europe 
and Canada. Recently importers booked contracts for 
white arsenic at an average of 2*975 cents per lb. for 
French, 3*125 cents for S|>auish and German, and 8 ‘ 25 cents 
for British, f.o.b. New York. In January there were sales 
as low as 2*75 cents to 3*125 cents, according to brand, 
and, summed up, the year’s prices have bepu less than in 
1902, owing to competition. Red arsenic, imported from 
Germany, was also weak, receding from 6* 75 to 7 cents per 
lb., in January, to 6*375 to 6*50 cents later. 

Sulphuric Acid. — The heavy consumption, especially by 
the fertiliser and petroleum industries, with the friendly 
relations among the larger eastern acid-makers, has resulted 
in satisfactory market prices. Contract deliveries in 1908 
and 1904 in New York and vicinity have been quoted on 
the basis of 1*05 dols. per 100 lb. for 60° acid in carboys, 
and 18 dols. to 20 dols. per ton in bulk; 1*20 dots, per 
100 lb. for 66^ in carboys, and 21 dols. to 28 dols. per 
ton in bulk; aud 13*50 dols. to 14 *50 dols. per ton for 
bulk chamber, or 50^ acid. In other parts of the country, 
especially in the central west, where acid is made chiefly as 
a by-product in treating sine sulphide ores, lower prices 
have been received, but the eastern market is practically 
free from this competition. 

Nitric Act'd.— The continued strength in the raw material 
market is reflected in the prices for nitric acid, for this or 
next year, which are 4*37^ dols. per 100 lb. for 36^ in 
carboys delivered in New York and vicinity, 4*75 dols. for 
88°, 5 dols. for 40°, and 5*37^ dols. for 42°. Consumption 
is good. 

Oxalic Act'd.— Only occasionally was the market un- 
settled by a pressure to sell on the part of importeit, 
and doriug the flurcy quotations at New York dropped to 
5 dole, to 5*12^ dols. per 100 lb. At other tunee Ahe 
market was, firm at 5*25 dols. to 5*50 dols. Oontmoti for 
1904 delivery were hooked in October and later at $ dedt. 
for German and Britirii, end 5*25 dolB« to 5*50 dole, lor 
Iforwegien. The ani^ imports into the United Steteo 
are something between 5,678,000 and 5,700,000 potmds. 





JOTJBNAli OF INDUSTBY. 


JS^Amhiork 4<!«i.—3uyinij bj ooD»MipprB has been 
about tti» to tbf» axroru^e io tbo piui^ ye&r, anU pricei bi^ve 
bei»«,irwnuparfttiYe to the producer. The average quotations 
attiK^^ Xork for ]0pn,.and 1904 deliveries are 1' 50 dole. 
per.lOOrlb. for 18*’ acid, 1*60 dols. for 2o°, and 1*75 dpjp., 
for 98 ^,. . . 

Su^Aur and Pyrites. — The prodactioD of eulpbur in the 
United State" during 1003 is estimated at 18,500 short 
tons,, valued at 262,175 dole., as compared with 8,386 short 
toiw, valued ut 220,560 (lols. in 1902. The greater part of 
the output was obtained from the mines of the Union 
Sulphur (Jompauy, near Lake Charles, Calcasieu parish, 
La., the balance coming from the mines of the Utah 
Sulphur, Company in Beaver county, Utah, and those of 
the Kevada Sulphur Company at Kabbit Hole Springs, j 
near Humboldt county, Hev. Although the production of i 
domestic sulphur in the United States has never exceeded I 
I .per cenL of the total consumption, it is noteworthy that I 
the‘ output from the domestic mines during 19U3 is the | 
largest, ever recorded, which indicates that the development | 
of this branch of the mineral industry is of good promise. ! 
During 1908 the total consumption in the United States of 
sulphur from domeBtic and foreign sources, together with 
tlie»aulpliur content of pyrites used for the manufacture of 
sulphuric acid (including both domestic and foreign product) 
aggregated 472,662 long tons us compared with 481,830 
tons for 1902. The details of the supply are given in the 
subjoined table, ilie imports for December being estimated : 


1002. j 1903. 


.. Long 'I’ons. j Long Tons. 

Sulphur, dv<iiK-stic 7,4t8 12,054 

S<rtt>hur, foreign (net imports) 374.U8P i 18.5,796 

Sulphur content of flomeHtm pyrites 1<I2.(>8» ; 88,636 j 

Sjulpbur content of foreign pyrites 1U6,7.59 186.176 | 

Total consumption i 481,830 I 472,662 j 


Prices have ruled high, and until the deposits in Mei^ico 
an'd'Alaska, optioned to Americans, are developed actively 
the Anglo-Sicilian Sulphur Company, which controls 85 per 
cent, of the output in Sicily, will cnntiuuc to dictate prices. 
New York importers booked shipping contracts for Sicilian 
snlpbur at an average of 22*75 dols. per ton in January 
and 21*75 dols. in June, or 22*25 dols. for the year for best 
unmixed seconds, which is only 75 cents more than the 
aVet age price in Sicily, plus the freight of 1*84 dols. per 
ton. Best thirds sold in New Yoi k in January at an average 
of 2(J*75ddls., and in November at 21 *50 dols., making j 
91 * 20 dols. for the year, which is only 40 cents more than ! 
the Sicilian delivery price at Atlantic potis. Ue-sales have I 
b^enmade on spot at blabet prices, but taken as a whole 
tbb margin of profit for importers bus been rather small. 

7 per cbnt. decrease in the demand for pyrites this year 
has naturally affected prices somewhat, but us sellers usually 
make long-time contracts with consumers the transient 
market is seldom disturbed. OeeSn freight rates from 
J^pain, averaging from 9.s. fid. to 12s. fid. per ton also hiid 
smme infiueuce on the market, while the heavier Imports of 
JHdeyV Island pyrites attracted no little attention. Spanish 
pyrites, containing from 43 to 51 per cent, of sulphur, sold at 
lO to 18*5 cents per unit for lump, and 9 to 11 *5 cents for 
ftaea. Domestic ore, carrying from 42 to 44 per cent. 
Of sulphur, brought an average of 5 dols. per ton for lump, 
and 10 cents per unit for fines, f.o.b. Atlantic coast mines. 

J^itrate of Soda . — An increased cortsnmption, higher 
marhat pnoes, comparatively lower ocean freight rates 
from, South American ports, and the adjustment of the 
of exports from Clhile for the third year (April 1, 
190^ to March 81, 1904), at 82,500,009 qtls. give hope- for 
continaed prosperity. Karnings of the ojivtnas are large^ 
and It il. alto noteworthy that on the year’s exports of 
1,405,148 loi^ tons the Chilian Qbvemment has eulleetOd 
about 17,828,^^ dols,, besides enriching its treasmy .from 
the sales of mioeinilVbgiimg land in Tarapaca and Toco. ’ ' 
bbmw |ii lOO^has been the lai^t 
rec< >r($d| ' igippm %fe6^||ib’e ' tjbitdd States a mounting W 
13,552,069 lb, \ ;aoM in New York ^ 

3 * 80 dols. to 8 * Ib^’ ftfr immediate deHvetyf 


agd ak 8^25 doli te> 8* fiO dots* for futaM ^pmept, '|li9 . 
refined quality brought 4 dole, to 4 *50 dols. per lOO.poandli* 
>Zine Oridp and White Xeod.— Labour .froables in, fbb 
bnilding trades interfered .somewhat with the domestfo 
market and reaoted on the production of White lead. A 
larger export trade encourag^ the output: of zinotwbitp. ' 
American dry white lead sold in New York, at. 4*50 to 
5*75 cents per ib., according to quality andtima of delivery^ 
while extra dry zinc oxide brought 4*375, to 4*75 cetftS* 
Foreign brands sold proportionately higher than the 
domestic, owing to the duty of 2*875 cents per lb. on white 
IfAd, 1 cent per lb. on dry zinc white, and 1*75 cents m oil.* 
Phosphates. — The production of all classes of phosphates 
in the United States in 1908, estimated below at 1,477,401 
long tons, is somewhat less than the previous year^ owing to 
a curtailed demand, as indicated by the shipments given. 


Shipments. 



Production. 

■ Domestic. 

1 1 

Foreign. 

Florida hard rock 

Land pebble 

Peace river 

4Ji8,7B0 

285.188 

49,985 

' ’ 1,000 
149,098 
49,985 

466.819 

J 6.3,563 

TotaL Florida 

Tennehsee 

South Carolina 

773,»2.‘5 

422,889 

280,789 

I 199,993 

1 31.3,008 

1 218,227 

02fl..382 
117,387 
40,939 , 

Totfil. United States. . . 
Total, 1902 

1.477.601 

1,487,471 

1 7.31,228 

782.456 

778.6.08 
, 821,616 


It is worthy of comment that, although 52 * 8 per cent, of 
the production was sent abroad, the proportion is less than 
1902. • Our best customers were Germany and Belgium for 
hard rock, and Italy, France, and Great Britain for land 
pebble. A surprising feature is the continued large imports 
of phosphates from Belgium and other countries, which in 
1903 amounted to about 136,531 tons, and were used 
principally as fillers ” for artificial fertilisers. 

\ * 

Bbitish Guiana; Tbadk of . (Year Ended 

3l8T Mabch, 1903.) 

Bd. of Trade •/., Jan. 28, 1904. 

The following tables, showing the total value of the 
imports and exports of certain articles into and from British 
Guiana during the, financial year ended 81st March last, as 
compared with the preceding year, are compiled from the 
report of the Comptroller of Customs at Georgetown on the 
Customs statistics of the Colony for the year 1902 — 1903; — 


Imports. 


f Year ended 31st March 

1 

1902. 

I90i. ** 

j 

Metalkand metal manufactures (includes \ 
machinery, hardware, and cutlery) ... 

Manures ' 

Boveniges (includes malt luiuors, wines, 1 

and spirits) 

Oils, petroleum and other 

Coal and coke 

Leather mauufac lures 

Dok. 

761,9o(i 

446.000 

178.000 
148.090 

126.000 
122,000 

Dols. 

fi56,0(H> 

628,000 

181,000 
161,000 
‘ 411,000 
. < 180,DQ0 

Exports of Colonial Produce, 

1 

Year ended Slat Mardh 


1909,' 

1908. 


A ’ 



, 114,009 i 

iBLOOtr 
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Gas; Illdiiinatino iPciWii anb 3Pu»m op 
Committee op Enquiry. 

Bd. of Trade Jan, 28, 1804. 

The President of the Board of Trade has appointed 
the followinis centleinetf, viz., the Lord Rayleigh, F.R.S. 
(Chairman) f Sir Wm. de W. Abney. K.C.B., FR.S.; 
Robert Farquharson, Esq., M.D., M.P. : William King, 
Esq. ; and J. Fletcher Moulton, Esq., K.C., M.P., to be a 
Committee to enquire and report as to the statutory require- 
ments relating to the illuminating power and purity of gas 
supplied by the Metropolitan Gas Companies, and as to 
the methods now adopted for testing the same, and whether 
any alteration is desirable in such requirements or methods, 
and. if so, whether any consequential alteration should bo 
made in the standard price of gas. 

Mr. Herbert C. Honey, of the Board of Trade, has been 
appointed Secretary to the Committee. 


IV.~COLOURINO MATTERS, Etc. 

Alizarin Pluk G. VV. . U.S. Customs Decision. 

Dec. 31, 1903. 

Merchandise named us above, which on acalysis was 
shown to be made from alizarin or anthracene, was decided 
by the Board of General Appraisers to be free of duty 
under paragraph 409 of the present Tariff Act, as a “ dye 
derived from alizarin or anthracene.” — 11- W. M. 


V1I.~-ACWS, ALKALIS, Etc. 

Bkomine Pkoduction of U.S. IN 1908. 

J. Struthers. Eng. and Mining J., Jan. 7, 1904. 

The i>ro(luction of bromine in the United States during 
1903, including the quantity of bromine contained in 
potassium liromide, amounted to 003, .'>00 lb., valued at i 
172,000 dols., ufi compared with 513,890 lb., valued at 
128,472 dols., in 1902, The price of bromine during 1903 
has been very erratic, beginning the year at 25 cents per lb., 
and going to as high as 40 cents for a few lots in July and 
August ; toward the end of the year it has been quoted at 
30 cents, 'rhe average for the entire year may be taken 
at 28*5 cents peril). The world’s production of bromine 
continues to be controlled by the associated American 
producers and by the Leopoldsball-Stassfurt Convention, 
the latter aHsociatiou continuing operative for several years 
to come. There has been very little, if any, change in 
the bromine industry in the United States during 1903. 
More than one-half of the total output was furnished by 
Michigan, which centributed approximately 270,000 lb. in 
the form of potassium bromide, and 56,500 lb. in the form 
of liquid br9mine (total 326,500 lb.), as compared with 
the respective quantities of 165,000 and 61,462 lb. (total 
226,46a lb.) for the year 1902. 


SuLrnuR; Canadian . 

ChetH, and Druggist, Jan. 16, 1904. 

It is reported that sulphur deposits have been diroovered 
in the Steep Hock Lake district. The deposits of pj rites 
ate said to carry from 40 to 45 per cent, of sulphur 
suitable for sulphuric acid manufacture. 


X.---METALLURGY. 
Kolab Gold Field, India. 


A, M. Saiitk. Trans. Inst, of Min. and Met., 

. ^a«. 21, 1904. 

T^e Kolar goldfield, though one of the smaUett in th 
oiie of the r}ohest—if not the riobeat*— in point e 
S€|>t«mber ton it bad ytoWed a 
^mijliona sterling in gold, of wbieh € million 
dltidWids, while the abtauat dutjpnt bai 
now reached mllliontt^ induatiy'givea ensp^wn 


ho aome 2QkOOO mtei^bjandfeda of wbom^ace 

thto oonntt^., two lodes ou the Koloa 

goldfield e!i^ l^owa as th^^tiampipa lode,ni^vtfae 
Oriental lode. These run parallel to onoMano^er,«bQa!t, 
4,000 It. apart, and both of them oopur in the cMtom 
half of the schistose belt. Profitable mining qppwohf^ 
have hitherto been carried on only oh the Champion 
lode, which is not anriferons, in a pay ihg sense, thfhaghouL 
Very rich patches occur in places, to which the natnh df 
“ shoots ” has been given. These shoots all crop out "at the 
surface, and have a welUdefiued pitch to thh hotlb. ' ^ a^ 
rale, there are old native workings where the shoots^ drop' 
out, and the old workers have gone down in some places a$^ 
deep as 300 ft. Between the shoots there is much reef 
matter that docs not pay to mine ; hence the endeavour, on 
all the mines, to find the “ shoots ” of ore. As much as six 
millions sterling in gold has been taken out of a single 

shoot.” It is generally agreed ( 1 ) that the auriferons ro^s 
form a narrow band, from 1 to 4 miles wide from east to 
west, and some 40 miles long ; (2) that the auriferous rocks 
are bent into a synclinal fold, with a north and south axis ; 
(3) that the auriferous quartz reefs occur about the middle 
of the schist band, and arc parallel to the layers of the schist, 
and hence strike north and south ; (4) that the Champion 
lode, which occurs on the east central portion of the belt, dips 
west at an angle of from 4.5° to 60°. As the Champion lode 
occurs about the middle of the schist band, and as its dip 
coincidenr with the bedding of the schists (an' angle of 
45°), it is clear that it will not extend downwards hi depth 
indofinitel}*. — J. H. C. , 

Mercury in 1903. 

A. S. Pickering. Client, and Druggist, Jan. 16, 1904.' 

The following tables show the business done in the 
United Kingdom in mercury during 1903 and past years j— 


— 

ImpQi’ts. 

1 

Exports. 

Highest. 1 
i Price. 

Lowest 
JMoe. 1 


Bottles. 1 

Bottles. 

£ s. d. i 

£ s, d. 

190.3 

84386 

18,846 { 

a 15 0 

8 0 0 

1902 1 

33,192 

19,619 

8 17 6 

8 14 6 

1901 

3.3,841 

86363 1 

9 2 6 

8 17 .« 

1900 

32,725 

25.889 

9 12 6 1 

1 9 2 .6 

18M1) 1 

5l,B96 1 

32,239 

9 12 6 

7 16 0 

1898 i 

54,56.3 ' 

84.014 

7 16 0 

! 6 16 0 

1897 1 

54,784 J 

80,768 

7 7 6 

1 6 9 6 

1896 ; 

47,169 

86,211 1 

7 6 0 1 

i 6 6 6 

189.3 1 

49,654 

30,827 ! 

7 8 6 I 

6 7 6 

1894 1 

51,231 

48,598 1 

6 14 0 i 

5 7 6’ 


It will be noted from the above figures that the exports 
ate the lowest since 1894, but as a matter of fact they ure 
the lowest for 28 years. 


India ; Minerals in . 

Indian Geological Survey. Through Bd, of Trade J.^ 
Jan. 14, 1904. 

CAronifte.—Chroiuc-iron deposits were investigated in 
the Feshin and Zhob districts, Baluchistan. One of the 
most promising localities occurs about two udles east of 
Khanozai, in the Feshin district, where aveln-Uke mass 
about 400 feet bog, with an average breadth oi h feet# was 
investigated. The vein consists of almost pure ore ofjprept 
richness. An analysis made in the laboratory of toe 
D^artmcnt gave over 54 per cent, of chromium seaquiqxide, 
and some parts of the vein show un even higher peroebtage. 
The locality is connected by an excellent rbad with Khanai 
railway station, 17 miles distant. , ^ j 

Fire-dag . — The deposits noticed near Jpwai,. Asaav^ 
were, at the request of the Chief Commissioner^ 
ined and lamptod for testing. The tests showed that,^ 
material forms excellent fire-bricks, oapabto of JllaiMKig 
w great -beat ^ • vIj A. p 

‘ /re» ' e<Mmo«ti<« fffcfi 

Siam dm^ey, fitdi iron ofe d^)o4ito 

-faille to , 

inenpetme dffllen% to oooneetton'irtoto 
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of Hiose ofei on a large scale die absence of mineral 
AnH. The manganese ores, i^hich are also 'widely dis> 
tribnted in the same district, are to be the subject of a 
ipedal report to the Dhar Durbar. 

Zeod.—A lode of galena discovered in Dargoti State 
was examined north-east of Simla : the opinion expressed, 
supported by assays, is that the ore-hody is neither rich 
enough nor large enough for successful exploitation. 

Petroleum , — Regarding the investigation of a possible 
oil field near Pakokii district, Upper Barma, northward, 
the report says: — “The structure is that of a productive 
oil field, and it is possible that a remunerative supply of 


I oil conld be obtained, although, owing to the formation, 
I the oil will not be obtainable at the presiare which gives 
rise to the flowing wells of Yenangyat.” 

Minbbal and Metal Pj£oduction of the United 
States in 1908. 

Eng. and Mining Jan. 7, 1904. 

The following table gives the figures for the estimated 
production of minerals and metals in 1908 in the United 
States, with values ; the figures for 1 902 are added for 
comparison : — 


KoD'inetalllc : 

Axuemc, white 

Bauxite 

Bromine 

Oarborundum 

Cement, natuml hyrimulu; 

« Portland 

OoaJ, anthracite 

„ bituminous, including canncl 

Coke 

Cobalt, oxide, from foreign ores. . . . , 

Copper sulphate 

Copperas 

Crushed st^l 

Pluorspar 

Graphite, crystalline 

w artificial 

Iron ore 

I^ead, white 

M red 

„ orange mineral 

Limestone tlux 

Lithaire 

Phosphate rock 

l^tos 

fialpbur 

Sine, white 

H ore, exported 

„ lead 

Total uon-metallic 

Hetallic : 

Aluminium. 

Aniimony 



Iron, pig. 


Nickel, from foreign ores 

Platinum 

Mercury 

Silver 

Zinc 


Total motallic 



1902. 


1 

1903. 


i 

Valim at Place 

of Production. 


Value ftl I’lace of Production. 

Quant it.v. j 

Total. 

Per Metric 
Ton. 

, QuantiQ. i 

Total. ! 

i 

Per Metric 
Ton. 

Tons. 

Dols. 

Dols. 

Metric I’ons. , 

Dols, ! 

Dol.s. 

1,227 ' 

81,180 

66-16 

.5.36 ' 

35.400 

06*16 

27,7r.9 

121,466 

4 -.38 

. 41, .361 i 

179,080 

4 -.33 

2r{.1 

128,472 

65r89 

274 

172,090 

6*27*74 

I.r.i>7 

374.160 

220*48 

2.143 

472.400 

2*20*44 

1.2;«5.110 

4,087.692 

3-31 

1.1 16,^49 

3,480.000 

3*12 

2,831,942 

16.6,37,600 

6-88 

.3,274,971 

20,900.000 

6*38 

.37,r»o4..343 ; 

a3.002,229 

2 '20 

66, 678, 971 

160,449.500 

2*26 

2.H897..S88 1 

286,909,300 

1-22 

267.104,863 

334,056,024 

1*30 

l>2,271.61t 1 

66.2.37,600 

2 -48 

1 22,861,217 

56,700,000 

2*48 

Kg. 7.775 : 

.38,7;i6 

Kg. 4-98 

1 Kg. 8.62H 

42.300 

Kg. 4*96 

22,119 

2,028.663 

91*71 

' 17,688 

1,628,616 

9*2*60 

17,948 

118.474 

6*60 

: 18,779 

134,550 

7*17 

3i3 

61,466 

1.54*60 

343 

62,850 

154*08 

21,699 

14.3,620 

6*83 

26.681 

149.6(M) 

5*62 

1.895 

16.3.147 

80*80 

! 1.895 

164,549 

81*56 

Kg. 1,960.}>9(; 

110,700 

Kg. 0*10 

1 Kg. 879,07] 

160,47}) 

Kg. 0*18 

35,11H}.29J* 

64,709/*4(5 

1*8* 

32,111,239 

52,149,167 

1*63 

104.011 

11,078.172 

115*16 

102,241 ; 

12,228.924 

119*60 

j I0.58r, 1 

], 262,71 2 

119*28 

11,158 I 

1,385,900 

124*21 

787 ! 

1.38,340 

176*79 

907 

168.009 

185*23 

P,644.9;il i 

6,.504,252 

0*69 

ii 9,66!,947 I 

5,607,311) 

0*67 

11, .571 ' 

1.299,443 

112*80 

'' 11,240 ! 

1,.*}26,800 

118*04 

i 1,488,10.3 

4,636,816 

1 3*12 

],.50l,24;) , 

6, .328, 018 

8*65 

1 231,849 

971.796 

I 4*19 

200,122 

778,031 

; ,3*88 

7.562 1 

220.560 

' 29*03 

! 12,247 

262,175 

21 *42 

46,JJ29 1 

4,023.299 

86*73 

,54.25}) , 

.5, 005., 394 

92*26 

' 49,582 ! 

1,449.104 

1 29*23 

34.125 

932.724 

27*33 

' .3.629 

226,000 

j 62*10 

4,0S2 

253,125 

62*00 


644.702,836 


1 

654,091.81)6 


1 Kg. 3,312,258 

2,284,690 

Kg. 0*69 

Kg. .3,401,976 

2,325,000 

Kg. 0*68 

3,2.30 

f>.34,6(KJ 

1 196*44 

.3,161 i 

535.4«6 

]6l»*40 

277.061 

71,072.686 

; 266*55 

304.30}) 

88,3-34,770 

299*66 

. Kg. 120.369 

79,992.8(8) 

1 Kg. 664*60 

Kcr. 111.992 ! 

74,42.5,340 

Kg. 684*60 

18,106,448 

1 ,303,166.J)96 

' 16*74 

18,22}).})25 

265,6.54,0,32 

14*67 

2.54,48{> 

1 22,829,043 

! 89 *70 

202,206 ' 

24,492,402 

93*41 

i Kg. 4,713,514 

4,620.29.3 

1 Kg. 0*96 

Kg. 5,080,287 ' 

4,872,000 

Kg.0*9G 

1,81* 

Kg. 626*17 



*1.19.5 

i 1. 500,14-2 

1,265*35 

I ’ ’ 1,010 

1,}«)6,083 

1,282’26 

; Kg. 1,726,229 

29,415.000 

Kg. 16*77 

1 Kg. 1,757,943 

.30,620,lt88 

Kg. 17*80 

; 11.3,5.52 

1 15„317,342 

106*70 

1 141,811 

16,882,344 

119*05 


.530,726.111 



609,037. l‘*5 



XIL’-^FATS, FATTY OILS, Etc, 

Cod-Livek Oil ; Norwegian 

U,S, Cons. Rep., No. 1843, Jnn. 6 , 1904. 

The best Norwegian oil is extracted from the fat livers 
of the cod in the early part cf the winter fisheries in the 
Lofoten Islands. The livers at this time— in January, 
■Februjwy, and a part of March — are, as a rule, light - 
oolonred, plump, and very rich in oil, which is extracted, 
after careful sorting of the livers, ivith simple machinery, 
by steam. The product is clear, nearly tasteless, and 
withont smOll. The islands present many advantages over 
other places for the production of pure oil. The average 
annual eateh of cod in the islands is 80.000,000. Unlike 
other distiiots m the country, the cod at this time of the ! 
year is about the only kind of fish caught, so there is less | 
opportunity for mixing the livers from cod with those from | 
inferior fish, such as ooalfish or pollock, ling, haddock, | 
and others. Oil from these is darker, contains less fat, 
and its medicinal propertiee are of less value.. The ; 


year 1903 was an exceptional one as regards the Nor- 
wegian winter cod fisheries. In ordinary years the shoals 
of fish arrive in tlie beginning of January, but this year 
no fish whatever appeared before the middle or first part 
of March, and they were then found to be in such poor 
condition that only a very insignificant quantity of oil was 
produced — only 3,000 barrels against 30,000 barrels in 
ordinary years. The quality of the 1903 output was also, 
as a rule, poor. It is estimated that in ordinary years the 
livers of 4,.500 cod are required to produce a barrel of 30 
galls., or 100 kilos., of medicinal oil, while 40,000 livers- 
were required .the present year (1903) to produce the same 
quantity. Prices for the best quality of medicinal oil 
f. o; b. Christiania have for the last three years been as- 
follows : — In 1901, 56 kroner per barrel ; 1902, 180 kroner 
per barrel; 1908, 400 kroner per barrel — all in wood- 
covered tin barrels of 30 gallons, price including barrel. 
OoDiiderable apprehension is felt that the. conditions ruling 
the Lofoten fisheries in 1903 will also make tbemaelves 
felt in 1904. The first small shoals of winter cod arrive 
the latter part of December on the banks along the coast as. 
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far south as Bergen i the Urger shoiOs arnye latw. The 
Lofoten flsberies terminate in the latter part of April and the 
fish gradually work farther north and last appear in great 
numbers on the banks at Finmarken as late as June, after 
which they disappear till next season. 

Cotton-Skbd Oil Imports a.t Trieste. 

Bd. of Trade J., Jan. ^l, 1904. 

The import of cotton-seed oil at Trieste during 1903 
has been higher than the average of the last ten years. 
Prices varied : in July, from 2l. 98. 2d. to 21. lOa. ; and' in 
December, from 2/. 2s. lOrf. to 21. 8«. 8rf. per 100 kilos. 
The following table shows the quantity imported during 
the last two years 


Prom— 

1 1902. 

1903. 


Barrels. 

Met. Tons. 

Barrels. 

Met. Tons. 

England 

i 11,987 

- 2.258- 1 

12,764 

2,42*1-9 

America 

89,09.H 

7,427-4 

1 (>4,869 

T2A24-0 

Ollier countries .... 

! (1.481 

1,206-2 

.3,408 

647*2 

Total import'd . 

57,561 

10,891-7 

81,041 

15,397-0 


XIII. A.— PIGMENTS, PAINTS, Etc, 

Hematite ; Spanisu , for the United States. 

U.S. Cons. Heps., No. 1844, Jan. 7, 1904. 

A vein of rich hematite ore, suitable for paint for 
ironwork, has been discovered near the city of Jaeii, in 
Spain, and has been worked during the past year ; 
much of the output has found ready sale in the United 
States. The mine is 100 miles from Malaga, but the ore is 
brought there by rail and prepared for shipment, both in 
its crude state and refined, at a plant on the outskirts of 
this city. 

Enamel; White : U.S. Customs Decision. 

Dec, 80, 1903. 

A white paint consisting of zinc white, linseed oil, and 
varnish, vanously described as enamel white, white hath 
enamel, and Japan white, was assessed for duty as 
“varnish,” at 35 per cent, ad valorem under paragraph 53, 
and as “paint,” at 30 per cent, ad valorem under para- 
^aph 58 of the present Tariff Act. The importer claimed 
it to he dutuiblo at 1 cents per lb. under paragraph 57, as 
“ white paint, ground in oil.” A former decision of the 
Board of Cencral Appraisers was against the importer, on 
the ground that the a<ldition of varnish advanced the 
article beyond the condition of a pigment containing zinc 
ground in oil. On appeal to the Circuit Court, the action 
of the Board was reversed, and the claim of the importer 
sustained on the ground that the addition of varnish does 
not affect the character of the mixture as a paint. Fol- 
lowing this decision, the Board decided that the article was 
properly dutiable at If cents per lb.— R. W. M. 

XVI.— SUGAR, STARCH, Etc. 

•Sduar; Drawback on Certain Foreign , in 

THE United Kingdom. 

Bd. of Trade J., Jan. 21, 1904. 

The Board of Customs have recently issued a general 
order (No. 2 of 1904) directing that drawback is in future 
to he allowed on duty-paid foreign sugar which has under- 
^ne a process of crushing and colouring in the United 
Kmgdom. The conditions to be observed for obtaining this 
drawback ^ similar to those applicable in the case of 
<»9tor and icing sugar (sec this J., 1902, 438). 

Saccharin and Analooods Products ; Importation 
> INTO Spain Prohibited. 

Rd. of Trade J., Jan. 21, 1904. 

A Spanish law dated 24th December, 1908, prohibits 
tne importation, manufacture, and . sale of saechariii 


and analogous prodnota, and of | 
beverages, and all articles wbioli sae^tia attd 

analogous products, as well as of glucose and 

sngar. An exception is ina4a in tne case of sanoharin and 
similar products iiqpiCMflbed lot medtcinal purposes ; such 
importations mwi^, iMJrever, be effected through the 
Custom houses apecsally designated for the purpose. 

XriJ.-~-BREWINO, WINES, SPIRITS, Etc, 

Denatured Spirit in Germant; Retail 
Price of — . 

Zeits. Spirituaind., 1904, 27 , [*]» 

The Centrale filr Spiritusverwerthung (this J.j 1902, 
513) has notified an increase of the price of denatured 
spirit, hut it is stated that the rise is not of sufficient 
amount to inteifere with the healthy development of the 
application of spirit to technical purposes. The use of 
spirit for illuminating purposes is still profitable, even with 
a wholesale price of 25 m. per hectolitre for 90 per cent., 
and of 28 m. per hectolitre for 95 per cent, denatured 
spirit. The application of denatured spirit to technical 
purposes will, however, be seriously retaided if, foUowiag 
the usual tendency, the retail price be increased to a greater 
extent than corresponds to the rise of the wholesale price, 
and individual distillers are urged to use their influence, to 
prevent any such excessive rise of the retail price. — A. S. 

XX.— FINE CHEMICALS, Etc. 

Aceto-Salicvlic Acid: Australian Customs 
Decision. 

Dec. 1903. 

Aceto-salicylic acid (” aspirin ”) was decided to he free of 
duty as a “ drug,” and not subject to 20 per cent, ad val. 
import duty as a “ substitute for salicylic acid.” 

Tincture of Cannabis Indica: U.S. Customs 
Decision. 

An alcoholic tincture of Cannabis indica of the strength 
used by bomceopathic physicians was decided by the Board 
of General Appraisers to be dutiable at 55 oeuta per lb. as 
a “ medicinal preparation containing alcohol,” under para- 
graph 57 of the present Tariff Act, and not at 60 cents 
per lb. and 45 per cent, ad val., under paragraph S, as an 

alcoholic compound ” as assessed for duty. — R. W. M. 


ipatent list. 

N.B.->In them lists, [A] means ** Application lor Potent,** and 
[OJ3.3. ** Complete Specification Aooepted.** 

Where a Complete Specification aocompaniea on Applieatkm, an 
asterisk is affixed. Thedatee given are (i) in the cose of Applica- 
tions for Patents, the datee of appUoatipn, and (ii) Jhi the case 
Complete Spedfioations Accept^ thoee of the Oflloial Jonmals 
in wUoh aooeptanoee of the Complete Speoifloations ore advertiied. 

Complete Speoifioations thus adveitioed as aooepted are open to 
inspection at the Patent Office tanmediatdy, and to oppodtion 
I within two iponths of the said dates. 


L— PLANT, APPARATUS, AND MACHINERY. 

[A.] 1694. Morgan Crucible Co., Ltd., and Fox. Mnfflef. 
Jan. 82., 

w 1695. Morgan Crucible Co., Ltd., and Fox. Manu- 
facture of cupels. Jan. 22. 

„ 1975. Voiry and 'Fresuaye. Prooess and apparatus 

for the (hetUlation, separation, or extraction in a 
closed vessel of volatile liquids only, or each as 
are oontaloed in non-volatile snbstanoeS. [Fr. 
Apph, March 87, 1903,]*- Jan. 26. > 
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of Hiose ofei on a large scale die absence of mineral 
AnH. The manganese ores, i^hich are also 'widely dis> 
tribnted in the same district, are to be the subject of a 
ipedal report to the Dhar Durbar. 

Zeod.—A lode of galena discovered in Dargoti State 
was examined north-east of Simla : the opinion expressed, 
supported by assays, is that the ore-hody is neither rich 
enough nor large enough for successful exploitation. 

Petroleum , — Regarding the investigation of a possible 
oil field near Pakokii district, Upper Barma, northward, 
the report says: — “The structure is that of a productive 
oil field, and it is possible that a remunerative supply of 


I oil conld be obtained, although, owing to the formation, 
I the oil will not be obtainable at the presiare which gives 
rise to the flowing wells of Yenangyat.” 

Minbbal and Metal Pj£oduction of the United 
States in 1908. 

Eng. and Mining Jan. 7, 1904. 

The following table gives the figures for the estimated 
production of minerals and metals in 1908 in the United 
States, with values ; the figures for 1 902 are added for 
comparison : — 


KoD'inetalllc : 

Axuemc, white 

Bauxite 

Bromine 

Oarborundum 

Cement, natuml hyrimulu; 

« Portland 

OoaJ, anthracite 

„ bituminous, including canncl 

Coke 

Cobalt, oxide, from foreign ores. . . . , 

Copper sulphate 

Copperas 

Crushed st^l 

Pluorspar 

Graphite, crystalline 

w artificial 

Iron ore 

I^ead, white 

M red 

„ orange mineral 

Limestone tlux 

Lithaire 

Phosphate rock 

l^tos 

fialpbur 

Sine, white 

H ore, exported 

„ lead 

Total uon-metallic 

Hetallic : 

Aluminium. 

Aniimony 



Iron, pig. 


Nickel, from foreign ores 

Platinum 

Mercury 

Silver 

Zinc 


Total motallic 



1902. 


1 

1903. 


i 

Valim at Place 

of Production. 


Value ftl I’lace of Production. 

Quant it.v. j 

Total. 

Per Metric 
Ton. 

, QuantiQ. i 

Total. ! 

i 

Per Metric 
Ton. 

Tons. 

Dols. 

Dols. 

Metric I’ons. , 

Dols, ! 

Dol.s. 

1,227 ' 

81,180 

66-16 

.5.36 ' 

35.400 

06*16 

27,7r.9 

121,466 

4 -.38 

. 41, .361 i 

179,080 

4 -.33 

2r{.1 

128,472 

65r89 

274 

172,090 

6*27*74 

I.r.i>7 

374.160 

220*48 

2.143 

472.400 

2*20*44 

1.2;«5.110 

4,087.692 

3-31 

1.1 16,^49 

3,480.000 

3*12 

2,831,942 

16.6,37,600 

6-88 

.3,274,971 

20,900.000 

6*38 

.37,r»o4..343 ; 

a3.002,229 

2 '20 

66, 678, 971 

160,449.500 

2*26 

2.H897..S88 1 

286,909,300 

1-22 

267.104,863 

334,056,024 

1*30 

l>2,271.61t 1 

66.2.37,600 

2 -48 

1 22,861,217 

56,700,000 

2*48 

Kg. 7.775 : 

.38,7;i6 

Kg. 4-98 

1 Kg. 8.62H 

42.300 

Kg. 4*96 

22,119 

2,028.663 

91*71 

' 17,688 

1,628,616 

9*2*60 

17,948 

118.474 

6*60 

: 18,779 

134,550 

7*17 

3i3 

61,466 

1.54*60 

343 

62,850 

154*08 

21,699 

14.3,620 

6*83 

26.681 

149.6(M) 

5*62 

1.895 

16.3.147 

80*80 

! 1.895 

164,549 

81*56 

Kg. 1,960.}>9(; 

110,700 

Kg. 0*10 

1 Kg. 879,07] 

160,47}) 

Kg. 0*18 

35,11H}.29J* 

64,709/*4(5 

1*8* 

32,111,239 

52,149,167 

1*63 

104.011 

11,078.172 

115*16 

102,241 ; 

12,228.924 

119*60 

j I0.58r, 1 

], 262,71 2 

119*28 

11,158 I 

1,385,900 

124*21 

787 ! 

1.38,340 

176*79 

907 

168.009 

185*23 

P,644.9;il i 

6,.504,252 

0*69 

ii 9,66!,947 I 

5,607,311) 

0*67 

11, .571 ' 

1.299,443 

112*80 

'' 11,240 ! 

1,.*}26,800 

118*04 

i 1,488,10.3 

4,636,816 

1 3*12 

],.50l,24;) , 

6, .328, 018 

8*65 
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XIL’-^FATS, FATTY OILS, Etc, 

Cod-Livek Oil ; Norwegian 

U,S, Cons. Rep., No. 1843, Jnn. 6 , 1904. 

The best Norwegian oil is extracted from the fat livers 
of the cod in the early part cf the winter fisheries in the 
Lofoten Islands. The livers at this time— in January, 
■Februjwy, and a part of March — are, as a rule, light - 
oolonred, plump, and very rich in oil, which is extracted, 
after careful sorting of the livers, ivith simple machinery, 
by steam. The product is clear, nearly tasteless, and 
withont smOll. The islands present many advantages over 
other places for the production of pure oil. The average 
annual eateh of cod in the islands is 80.000,000. Unlike 
other distiiots m the country, the cod at this time of the ! 
year is about the only kind of fish caught, so there is less | 
opportunity for mixing the livers from cod with those from | 
inferior fish, such as ooalfish or pollock, ling, haddock, | 
and others. Oil from these is darker, contains less fat, 
and its medicinal propertiee are of less value.. The ; 


year 1903 was an exceptional one as regards the Nor- 
wegian winter cod fisheries. In ordinary years the shoals 
of fish arrive in tlie beginning of January, but this year 
no fish whatever appeared before the middle or first part 
of March, and they were then found to be in such poor 
condition that only a very insignificant quantity of oil was 
produced — only 3,000 barrels against 30,000 barrels in 
ordinary years. The quality of the 1903 output was also, 
as a rule, poor. It is estimated that in ordinary years the 
livers of 4,.500 cod are required to produce a barrel of 30 
galls., or 100 kilos., of medicinal oil, while 40,000 livers- 
were required .the present year (1903) to produce the same 
quantity. Prices for the best quality of medicinal oil 
f. o; b. Christiania have for the last three years been as- 
follows : — In 1901, 56 kroner per barrel ; 1902, 180 kroner 
per barrel; 1908, 400 kroner per barrel — all in wood- 
covered tin barrels of 30 gallons, price including barrel. 
OoDiiderable apprehension is felt that the. conditions ruling 
the Lofoten fisheries in 1903 will also make tbemaelves 
felt in 1904. The first small shoals of winter cod arrive 
the latter part of December on the banks along the coast as. 
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[C.S.] 


5594 (1908). Lake (Chem.-Teoh. Fabr. Dr. Alb. 
B, W. Brtind iwd C^,), Prices* for coloaring 
and hardening natural atone j ^pjpUcable also to 
organic material, sucb M ivory or the like. 
Jun. 27. 


VII.-ACIDS, ALKALIS, AND SALTS. I 

r A 1 1232. Kitton, Priestley, and Brook. Soda for . 
^ washing and other domestic purposes. Jan. 18. j 

1452. Grossmann. Method of manufacturing alkali 
nitrates. Jan. 20. 

1630. Macknight. Process of treating soot for the 
recovery of ammonia and other products, and 
ai>paratuB used therein. Jan. 22. 

16H4. Pearson. Process of fixing atmospheric 
uitrog(‘n. Jan. 22. | 

2284. Lake (Fallows). Production of phosphoric | 
acid.* Jan. 29. 

2358. Peters. Process for utilising the waste ends 
of carbons from arc lamps.* Jan. 30. i 

[C.S.] 1755 (1903)- (iarroway. Manufacture of sulphuric j 
anhydride. Feb. 3. | 

„ 4G25 (1903). Gin. Manufacture of sulphate of j 

copper. Jan. 27. j 

24,C39 (1903). Parkes. Production of Glauber j 

Milts, ferrous carbonate, ferrous hydrate, and ' 

ummonia from nitre cake. Feb. 3. i 

j 

Vlll.—GLASS, POTTEKY, AND ENAMELS. 


[A.} 1767. Ganelin and Acoi|mulator6n Fabr., Act.-Ge8. 
Procesi fbr extraetiag maufe, such as lead and 
, silver, from ores. Jan. 29. ' . i , < , 

^ 1842. Bngels. PrOcaw for treating, steel and 

armour plates.* Jan. 25. 

„ 1849. Wynne. Machinery for, cru^h|^ or^s and 

minerals. Jan. 25. 

„ 1888. King. Apparatus for the reception, removal, 

and utilisation of slag produced from the smelt- 
ing of ores. Jan. 25. ' 

„ 1890. Kurzwemhart. Siemens* regen^tive fur- 

naces.* Jan. 25. 

„ 1941. Wilkins. See under IX. 

„ 2187. Atha. Treating scrap sheet steel, and re- 

carbonising the same.* Jan. 28. 

„ 2273. Had6eld. Manufacture of magnetic materlah 

[U.S. Appl., June 13, 1908.]* Jan. 29. 

„ 2278. Collins. Manufacture of briquettes for 

metallurgical or other purposes. Jan. 29. 

[C.S.] 2574 (1903). Mechmirt, Coltti et Cie. See under 

XI. 

„ 3475 (1903). Quambusch. Furnace for use injiron 

and steel manufacture and the like. Feb. 3. 

„ 5597 (1903). Marks (Laraargese). Processes for 

case-hardening iron and steel. Jan. 27. 

„ 6283 (1903). (arbodal. Keducing iron ore to iron 

sponge, and furnaces therefor. Jan. 27. 


X1.-ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. > 


[A.] 1933. Afarziu. Ceramic printing and the like. , 
Jan JG. 

[C.S.] 4031 (1903). Shenstoue. Furnaces for use in the 
inauutacture of silica glass. Jan. 27. i 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, i 
AND CEMENTS. j 

[A.] 1339. Reid. Construction of and method of firing ; 

kilns for use in firing bricks, tiles, pipes, and i 
other earthenware goods, Jan. 19. j 

„ 1695. Morgan Crucible Co., Ltd., and Fox. See j 

under 1 . I 

„ 177(1. Butterfield. The making of macadamised 

roads and the like, and solutions to be employed 
tlicrcin. Jan- 23. 

„ 1941 Wilkins. Cement for iron and steel castings 

and such like. Jan. 20. 

[C.S.] 5594 (1903). Lake. See under \L 

„ 11,802 (1903). Staab. Water-resisting mortar or 

cement. Feb. 3. 

„ 27,928 (1903). Farnbam. Waterproofing bricks, 

stone, and the like porous materials. Jau. 27. 

„ 28,248 (1903). Zimmer. Compositions for the 

preservation cf wood and other materials. Feb. 8. 

X.-METALLURGY. 

[A.] 1251. Alzugaray. Extraction of metals from their 
ores. Jan. 18. 

„ 1252. Alzugaray. The making of iron and steel. 

Jan. 18. 

„ 1323. Sharp and Raine. Utilisation of scrap iron 

and Steel. Jan. 19. 

>» 1551. Alzugaray. Manufacture of iron, steel, and 

their alloys. Jan. 21, 

n 155G. Malzac. Process for treating the silicated 
ores (simple or complex) of nickel. Jan. 21. 

1700. Richardson and James. Processes for 
smelting and refining metals, at)d apparatus 
therefor: 'Jan; 22. * - 


[A.] 1588. Fenny (Fabr. Elect. Zttnder Ges. m. h, H.). 
Dry cells. Jan. 21, 

„ 1599. Ryffel. Galvanic batteries.* Jau. 21. 

„ 1711. Ekstromer, and Ekstromer Accumulator Co., 

Ltd. Secondary batteries. Jan. 22. 

„ 2152. Kaschoo, Clayton, and the United Alkali 

Co., Ltd. Electrolytic cellsi Jan. 28. 

[C.S.] 23,389 (1902). Schauli and'Loewenstein. Galvanic 
dry cell. Feb. 3. 

„ 2574 (1903). Mechwart, Coltri et Cie. Electrolytic 

process for the direct extraction of metals from 
ores, &c., and for the precipitation of, the metals 
from the solutions, and apparatus therefor. 
Jan. 27. 

X1I.~FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 1303. Parziale. Manufacture of soap.* Jan. 18. 

„ 1947. Stanley and The Fish Oil and Guano Co., 

Ltd. Treatment of fish offal. Jan. 26. 

„ 2081. Tiilluer. Process for the manufacture of a 

substitute for cod-liver oil.* Jan. 27. 

„ 2343. Falck. Process of manufacturing hard 

alcoholic soaps.* Jan. 30. 

[C.S.] 2265 (1903). Thompson (Anderson). Process of 
expressing oils. Fub. 3. 


XIII.~ PIGMENTS, PAINTS; RESINS, VARNISHES; 
INDIA-RUBBER, Etc. 

(A.) — PiOMEins, Paixtsu 

[A.] 1646. Cuny-de-Pierron (Ulrich). See under Y, 

„ 2376. H^risson. Manufacture of paiots or pig- 

ments. Jan. 30. 

[C.S.] 17,956 (1903). Fischer. Manuficture of Uthopone 
Feb. 3. 

(B.) — Bbsins, VAKirisnEs. 

[▲.] 14)27. Fbfiiip#. Process for the taoqv^Of 
I f^Nmi imts mid trther material. i 
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, ,, , (C.) — Ikdia-Rubbeh. 

[A.] 17S0. HeCraith. Substances suitable for replacing 
or in coDjuDction with caoutchouc, Jan. 23. 


> XIV.— TANNING ; LEATHER, GLUE, SIZE. Etc. 

[A.] 1477. Schneider. Manufacture of glue and gelatine. 
Jan. 20. 

„ 2167. Castle. Manufacture and waterproofing of 

leather, leather cloths, and all kinds of animal 
and vegetable fabrics. Jan. 28. 

[C.S.] 1049 (1903). Arledter. Adhesives, and the process 
of manufacturing the same. Jan. 27. 

„ ft594 (1908). Lake. SeevnderW. 

„ 6191 (1908). Clark (Vaughan Machine Co.). 

MacUnes for treating hides, skins, and leather. 
Feb. 3. I 

„ 22,697 (1903). Haddan (Oliva). Manufacture of i 

glue or size especially adapted for the warp 
threads of fabrics. Feb. 3. 

XVn.— BBEWING, WINES, SPIUITS, Etc. j 

[A.] 1797. Sulzen. Apparatus for making malt and for 
treating other similar materials.* ,Jan. 23. I 

[C,S.] 23,4.56 (1902). Macardle. Hrowing. Feb 3. i 
„ 2986 (1903). Driancourt. Apparatus for use in , 

the manufacture of wines and the like. Feb. 3. 

„ 4872 (1903). Southhy. Brewing beer, and uppara- ^ 

tns therefor. Jan. 27. , 

„ 25,582 (1903). He Meulemeesfer. Rapid e.\ trac- 

tion of the wort contained in the malt of I 
breweries, distilleries, and similar induslrUs. j 
Feb. 3. 

XVIII.— FOODS ; SANITATION ; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)— Foods. 

[A.l 1958. Goyard. Process for pasteuiising milk.* 
Jan. 26. 

„ 2065. Hatmaker. Dry milk, ucd procev-^ for ob- 

taining same. Jan. 27. 


(.ff.)— S aKITAIIOM"; WaTEE PusmCATlON. 

[C.S.] 84,054 (1903). Ostwald. Process for utilising and 
disposing of town refuse, and apparatus therefor. 
Feb. 8. 


XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 12.57. Beadle and Sindall. Drying or heating paper, 
paper pulp, and other materials. Jan. IS. 

„ 1285. Slacke and Courtney, Nee under V. 

„ 1334. Pope, HUbner, and Brandt. See under V. 

„ 1857. Hawke. Manufacture of sensitised copying 

papers. Jan. 25. 

„ 237)7. Howorth (Soc. Franc, de la Viscose). Appa- 

ratus for treating viscose. Jan. 30. 

[C.S.] 26,149 (^1903). Horteloup. Manufacture of paper 
pulp. Feb. 3. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[C.S.] 3543 (1903)'. Wetter (Heine and Co.). Terpene 
alcohols and artificial perfumes. Feb. 3. 

„ 25,695 (1903). Vcrley. Manufacture of new com- 

pounds derived from citrylidene acetic acid, its 
nitrile and esters. Feb. 3. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 1857. Hawke. See under XIX. 

„ 1927. Harrison. Photographic dry plates. Jan. 26. 

„ 2369. McLaren. Photo-lithography. Jan. 30. 

„ 2370. McLaren. Photo-litbogniphy, Jan. 30. 

[C.S ] 7163 (1903). Mills (Soc. Anon. Plaques et Papiers 
Phot., A. Lumiere et ses fils). Preparation and 
employment of a new substance as a photo- 
graphic developer. Feb. 3. 

„ 27,059 (1902). Beckwith and Carten. Photo- 

graphic films. JaD.27. 

„ 27,831 (190S). Meir. Sensitised cards for the 

production ef picture post-cards, &o. Jan. 97, 
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INTERNAL TRANSPORT. 

The question of internal transport has been engagiup 
more and more attention in recent years, and the demand 
for greater facilities for cheap transport has taken the 
concrete form of efforts to improve our canal system. The 
subjoined i eport of a committee of the Society specially 
appointed to consider this subject, shoiss the actual 
incidence of railway freights, irrespective of distance, on 
tlie chcmi<-al industry. Other industries and interests 
ini«dit be dealt with in a similar manner, with a view to 
liringing the importance of this question under the notiec' 
of members of J'arliament and Ilis Majest/s Government. 
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KhrORT OF THE SHB-(>0MM1TTEE ON 
IN'rERNAL TRANSPORT. 

Thi^' (-omuiittee was appointed to colh'Ct from ^lumbers 
(d the Society information showing the iiicidenci^ ot railway 
frcigblR upon the chemical and allied industries. (Questions 
were sent out to all Members as lollows : — 

(1) What goods do you manufaeture ? 

(-2) What is the total amount paid by you directly or 
indirectly for carnage within Great IJritaiii of your raw 
materials to your maiiiifaetory, expressed per ton of finished 
products ? 

(3; A\duit is the average amount paid per ton of finished 
pioduct for carriage within Great Britain to the consumer, 
(he retailer, or to the port of shipment ? 

(4) AVhat is the average sale price per tou of your finished 
]u oducts ? 

(f)) Do you make any use of inland waterways ; and, if 
^o, for T^hat proportion of your total carriage? 

I’Yom these (lueslions it was expected that the proportion 
(d’ freight ehaige to the selling value of the goods would he 
cstahlibhed lor tlie classes of goods in which the Society is 
interested, as well , 4 S the extent to which canals are utiliziMl, 
and pos^ibl\ the ('ffeet upon railway freights should the 
utilization of luiuils be furthei dex eloped. 

'file total number of replies received was 72 ; of th(*se 
liG were luactically useless, owing to insiillieiency of the 
replies, 24 were from makers of heavy chemicals, 3 from 
paper makers 2 from Idas', makers, 3 from glucose makers, 
2 from l)leacliers and dyeis, 3 Irom tanners, 9 miscellaneous. 

The firm-, giving replies may lie fairly taken as thoroughly 
rL'pn'sentative of their respective trades, lii a large number 
of cases, however, tin* inward freight calculated on the 
finished product is not given. In summariziug, there- 
fore, it w ill ru neeessary to separate the complete from the 
partially eo'Mjdele returns, and in dealing with these two 
classes it will he advisable to divide them into (1) Heavy 
Chemicals, (2) Allic I Industries ; the latter including all 
the other classes of manufacture mentioned above. The 
summary eunsists of tables, in whicli are given (A) value of 
goods per tou, (B) percentage of freight on value of goods, 
(C) percentage utilization of canals, and are as follows : — 


COMl'I.KTE RetUKNH. 

(R.M.tl means “ Raw Materials chiefly by canal.'') 
(1) Heavy Chemicals. 
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Re'hirnh where only Outwauh Frkkiht is given. 


(1) Ifeavy Chemicals, 
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As would naturally he expected, the burden of freight 
is highest on the cheajier articles, and the articles under 
the value of 5/. per ton bear a burden varying from per 
cent, to 23 per cent, of the value. 

These totals arc irrespective of distance, and, as we 
may fairly assume that each works has a certain amount 
of short distance trade where it has the advantage of 
position over competitors, it follows that, in the really com- 
petitive ureas, the burden of freight exceeds the average 
figure, bringing the range of the figures where competition 
is keenest to from 15—30 per cent. As compared with 
cheap freights from continental ports, this is an extremely^ 
heavy burden, and a serious haudica]) to Lancashire 
manufacturers wishing to send goods to London or New- 
castle, or to the two latter wishing to send goods to 
Lancashire. 

No deductions can be drawm from th(‘ figures collected 
as to the effect of the utilisation of canals upon railway 
freights, but this may bo due to the fact that a large 
proportion of the canals are in the hands of the railway 
companies. 

Whether the railway companies can be expected to 
carry at appreciably lower rates is doubtfnl, but, as proved 
by the experience of ( lermany, Belgium, France, and the 
United States, heavy articles can be carried much more 
cheaply by canal, if the latter be only brought up to date. 

The whole weight of the Society should be brought to 
bear on the subject, and similar bodies of manufacturers 
should be invited to investigate the incidence of railway 
freight in their trades. 

To emphasize the importance of this question, it is 
worth noting that halving the burden of freights in com- 
petitive areas would afford relief to manufacturers of from 

to 15 per cent, of the selling price. 
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ANNUAL GENERAL MEETING, NEW YORK, 1904. 

The Annual General Meeting will he bi'Icl in New York 
City on ^rhursduy, Sept. 8th, and iollowing dajs. Members 
who contemplate attending are requested to communicate 
with the General Secretary a^ soon as possible, in order 
that suitable truvelliap arrangements may be made. A 
progruimiie appears in ihc .Ian. .‘10 issue ol the .loiirnal. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Ibiblication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


?Ltst of iHnnbrrs <®lcctfb 

23rd FEBRUARY 1904. 
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Arclidale, VV , -!I, ( )Idliiim Road, Mde^ i'Inttnig, Alan- 
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Mount Street, Manchester, Clieinist. 
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Bowden, 'I'., tiol, Heights Lain*, Roclid.de. Dyet s ( 'hi'inisf 

Bruman, W. W,, State College, Penns\ Ivania, U S,A , 
Assistant. 

* Coblentz, L , Broderick Street, San Francisco, Ckd., 
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Calmer, II H , (LtOO, Madison Av enue, Chieaco, 111 ,1^ s \ . 
Chemist and Tar Distillc?. 

C/Utts, Uenry E., Fulton Stiect, New \ o.K ( ih, 1 S A , 
Technical Chemist 

Davidson, R,, c/o Hjlgety and Co., Ltd , l.n Btnl Sirei't, 
Sydney, N S W., Australia, Cliemist 

Duboi*;, N. A., !0.*, Euclid Avenue, S3racuse, ^ , I ,S.A., 
Instructor in ('heraistry, 

Duncan, W. 400, Alassachu.sttts A'lenuc, T’o.ston, 

Mass., I’.S.A., Cdiemist. 

A^'inch, M. L , N'ltiiol and Cheniical VVoil,'-, Caltli'dowii, 
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llolgate, Arthur, Rigby Street Mills, luverpool. Corn 
Miller. 
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Orleans, La., U.S.A., Chemist. 
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Johnston, Thomas J., 4, Garrioek Drive, Keh inside North, 
Glasgow, Chemist. 

.Iordan, Stanley, loo, William Street, New^ York City, 
r.S..‘\., Importer of Chemicals. 

Laticey, Darragh <le, Great Barrington, Alass , U.S.A., 
SciTctai A and Assistant General Manager. 

Lessing, Dr. Pudolf, The Gas Light and Coke Co., Ltd., Tar 
and Li(pioi Woiks, Beckton, E., Chemist. 

Loveland, .Tames \\' , 8, Kenwood Street, West Somerville, 
Mass., U.S.A , Superintendent of Soap Works. 

Mackintosh, ,1. C , Canada Iron Furnace Co., Midland, 
Ontario, Camilla, Chcinist. 

Alerrv. John B., Ashficld, Ash J^ani*, Hough Green, neai 
Widiics, Works Chemist. 
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South William Street, New York Cit>, U.S.A., 
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Works, Poiidei’s End, X., Chemist. 
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Manchester, Technical Chemist, 

Owen, Hahsall, Xewholme, Latchford, ^^’arriugton, En- 
gineer. 

Perrott, Bert, County Scliool, Xeatb, Glamorgan, Demon- 
strutoi in Chemistry. 

Piekup, Edgar II , 348, ( ireat Clowes tStieet, Higher Brough- 
ton, Mancliester, Calico Printer. 

I’neluird, X B, Capeltou, (,)u(‘bec, (hinada, ( 'hemical En- 
gineer. 

Radcmacber, Dr. Ferdinand, Brag Cp.rolinenthal, Austria, 
Chemical Alanufacturei. 

Ray, William, 05, Wellington Itoad, JAillowfield, Man- 
chester, Colourist. 

Rowley. K. W., Chemical Laboratory , Loco. Di'partmcnt, 
N.E.R., Gatesbead-on-Ty lie, .Xnalytical Chemist. 

Scligniaii, Richard, c/o Messrs. J. and NY Sellgm.in, AIllls 
Buildings, Xev. Noik City, U.S.A., Chemist. 

Skerten, William R , 25, Broad Street, New York City, 
U.S.A., Chemical Accountant. 

Standfast, J. T , c/o Mc^sr'« Burt, Boulton, and lleywcod. 
Ltd., SeDaete, Belgium, ( 'henu.st. 

T'Uur&ton, Azoi, Grand Rapids, Ohio, U.S.A.. Cliemist. 

Tickle. Tlios., 83, (^leeu Stiect, Exeter, Analyst. 

Tran’.wein, Vifred P., Caiboiidale, Pa., U.S.A., President. 

Turner, Owen, Park Tower, Ipswich, Tanner and ('urrier. 

Walilicr, Win., Holzanfers ( nrapositions Co , Ltd., Hewortli 
Shore, Felling-on-'Ty ne, Chemist and Woiks Manager 

Whatmough, Dr. NViHiam II., Woodleigh, Cheadle, Cheshire, 
Chemist. 

Wider, Eric K., 4, Palatine Road, Withington, Manches- 
ter, Chemical Merchant. 

Wigg, Chas. E , Rocksbaw, Mersthani, Surrey', Electrical 
Engineer. 

Williams, John d'., Glcnbrook Avenue, Stamford, Conn 
U.S.A. 

WilliaiDR, Naboth, 28, Rolleston S.reet, Warrington, Tech- 
nical ('hemist. 

Woolcott, G. IL, 26, B’rdhurst Road, Cioydon, Brewer’s 
Chemiet. 
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When notifying new addresses, members are requested to 
irrite them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Biffgart \Vm L , all communications to Woodbiru*, Bridge 
ofWeir,N.B 

Borland, C. K., l/o Oakland, NJ. ; r.O. Box 24, Concord 
Junction, Ms!'''., U.S.A., Bowder Alanufacturcr. 

Burls, H I/O Lewisham; c/o 11. S. King and Co., r>.'), 
Cornliill, London, K.C 

Burton, Air.; all comuiuiiicatious to 42. Front Street West, 
'J'oronto, (/ana da. 

(''umpbell, And ; all communications to Burma Oil Works, 
I)unuee<law, llangoon, Burma. 

Lhuicb, K. i)., jun., l/o (m ; 6.3, Wall Street, New Voik 
( ity, U.S A. 

Clark, Fdm.,l/o Flushing; Board of Health, Sixth .Avenue 
and 5.)(h Stieei, New York City. U.S. A. 

I)ii\iv, A. C. ; .lournals to 2, Downing Grove, Cauihridg<‘ 

Duiruid, .Tas,. 1 o ilighhuiy , 10, Godliman Street, London, 
' E.( . 

Fahrig, I)i'. Ernst, l/o Oroiio ; 3()L‘5, Locust Street, Phila- 
delphia, Fu., U.S.A. 
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McDougall, Isaac S,'l/o Didshury; The (Indiard, Hale, 
near Manchester 

McDougall, Isaac, jun,, I/o Didshury; The Orchard, Hale, 
ucai Manchestei, 

AlcKechnie, li. D , l/o ( arnoustie; c/o 'Phe British Ex- 
plosives Syndicate, Titd., Pitsea, Essex. 

Millen, J I) , l/o Sidney ; Mount Bischoll' Smelting Works, 
J.aunceston, 'Pasmania. 

Molesworth, 1' H., l/o Petei sham ; 46, West Street, North 
Svdnev. X.S.W. 

Nakayaina, I', l,o U.S.A. ; e/o Fuji Paper Co., Sanjik- 
kenbori, Pokyo, Japan. 

Paine, Aug. G.; Journals to 41, Park Road, New York 
City, U.S.A. 

Perry, Bobt, S., Journals to Station D, Philadelphia, Pa., 
(J.S.A. 

Bussell, T. A., l/o Grenville Street ; (Queen’s Hotel, Toronto, 
(/anada. 

Smith, .Vnd. T, ; communicatious to c/o Ca.stncr- Kellner 
Alkali Co., Ltd., 43, Castle Street. Liverpool, General 
Manager. 

Smith, Ewing; Journals temporarily to lU, ()ueen Street, 
Poith, N.B. 

Smith, F. (jurney; all communications to T, Luxemburg 
Gardens, Brook Green, W. 

Smith, J. Kent, l/o Iloole ; 32, Hough Green, Chester. 

Thompson, G. W., lo Adams Street; 129, York Street, 
Brooklyn, N.Y., U.S.A. 

Toch^Max. J/^o ^ew York ; 52, 9th Street, Long Island City, 

Tocher, J. F., l/o 1 ; 5, Chapel Street, Peterhead, N.B. 

lorrey, C. A.; jun., I 'o Lynntield ; 17, Park Vale, Brookline, 
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Voorhees, L. A., l/o 259; Box 55, New Brunswick, N.J., 

U.S.A. 

Warren, Fiske, l/o 220; 161, Devonshire Street, Boston, 

Mas*^., U.S.A. 


ilonJjon ^wtion. 


Meeting held at Burlington House, on Mondan„ 
January ith, 1904 . 


MR. WAl.TKR 1\ RlCID IN THE CHAIR. 


L’APID ESPIMATION OF MEBCUBY BY AIEANS 
OF HYPOPHOSPHOBOUS ACID. 

RY It. I'. HOWARD. 

J nfrodnetory . — For some reason the estimation of mercury 
by methods of reduction has never replaced, or even com- 
peted witli the well-establihlied method of distillation. This 
may be partially accounted for by the highly unsatisfac- 
tory results which aie often obtained bv the use of certain 
reducing agents. Stannous chloride, for instance, is nor 
at all a huitable reducing agent for the estimation of 
mercurial salts, us the reduction tak(*s place very slowly 
and is apt to give variable results. Vanino and JTeubert 
(Ber., IH1)7, 30, 2808, and this J., 1898, 72) state that 
phosphorous acid after 12 hours’ standing in the cold 
comiiletely i educes mercuric chloride to calomel. Warming 
causes the formation of metallic mercury ; in the presence 
of hydrogen peroxide, however, the precipitated calomel 
remains unchanged, and the reaction is complete in a few 
minutes. The calomel is filtered, w'ashed and dried at 
105^ ('. and weighed as such. In another paper (Ber.. 
30, 2000; this J., 1897, 1043) the same authors state If 
hypophosphorous acid be added to a solution of mercuric 
chloride in sutlicieut ijuantity, the whole of the mercury is 
rapidly precipitated as calomel. Should the acid he in 
excess, the metallic mercury is precijiitated, hut this can 
be pi evented by the addition of hydrogen peroxide.” 
J. IL Thompson (this J., 1897, 263) recommends the use of 
hypophosphorous acid in thii following manner. The salt 
is dissolved in hydrochloric acid, and potassium hypophos- 
phite is added, calomel being obtained and the mercury 
being estimated as such. He recommends this method for 
analysing ammonio- mercuric chloride, and quotes some 
results obtained from different samples of this salt. To 
most analysts who purpose using reduction methods for 
Hie estimation of mercury, it would seem more satisfactory 
lo make use of a reducing agent which would readily 
reduc.e the mercury salt to the metallic state, so that it 
could he obtained as a metallic bead, and weighed as such, 
instead oi being weighed as mercurous chloride, as the 
previously mentioned chemists suggest. Hypopbosphorus 
acid when used in considerable e.xcess will be found to 
answer this purpose very well. With the following 
common commercial salts of mercury it has been found to 
give a rapid reduction, and to enable the whole estimation 
to he performed in a period varying between 1 hour and 
1\ hours: calomel or mercurous chloride, corrosive subli- 
mate or mercuric chloride, ammonio - mercuric chloride, 
HgGlNHo, mercuric nitrate and mercuric oxide. Its use 
could doubtless he successfully applied to most of the 
other well known salts of mercury. The process has 
proved especially useful when a rapid estimation is desired, 
for, a.s is well known, the distillation method cannot easily be 
carried out in less than three hours. This method may also 
be employed for determining the strength of solutions of 
mercuric chloride and nitrate of mercury. These can 
he estimated very rapidly, as the mercury is precipitated 
in metallic form on the addition of hypophosphorous acid ' 
to the solutions. This process compares favourably with 
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the oifiinary dUtillatiou method, for it has practicullj' no 
sources of error which are not equally prominent in both 
methods. It cannot, however, be applied to the efitirantioii 
of mercuric iodide. 

JExpcrimentaL — The estimations usinir mercurous chloride 
were at first eurrii*d out in the following manner: — An 
amount bcti\een OT.j and 1‘5 grui. a as weighed into u 
small porcelain dish, and hypophospliorous acid of sp. gi. 
1 * 136, at the rate of r> c.c. to J grm. of nierourie chloride 
run into the basin and stirred up with the salt. The dish 
WHS then warmed on a steam hath and the contents stirred 
gently. After five minutes the mercur\ was all deposited 
n a fine black powder ; in l.'i to 20 minutes the reductum 
was complete, and a clean globule of nietaliic mercur) 
obtained. In the first series of experiments, this globule 
was washed free from acid with water, then with alcohol 
and ether, and, to complete 41 , 5 ^ iug, was placed on a steam 
bath in a previously Aveighed glass capsule, and altera ards 
weighed. The siunplo enntt ned 0 - 07 H jx'i <‘enl of water 
The theoretical percentage of mereui x in meicurous ebloride 
is 84-96, or, with 0*078 jfa cent, of wafei, 8 I *88 per cent. ; 
the amount of meicury found by experiim'iit wa^ H 2 * 2 'l 
and 83*32 per cent. The low results were due, no doubt, 
to the small floating particles of mereur\ being wasbecl 
away, and to the volatisation of metullic mercury during the 
final drying. In order to remedy these defects, various 
modifications of procedure Ave re tried, of which the following 
gave most satisfactory results. 

A small lllter-paper was washed With Iia popliospiiorous 
acid, alcohol, and ether, dried iu the oven, and Aveighed in 
a weighing bottle. This papei was then used to filter all 
the washings ol the mercury globule, and aaus afterwards 
dried, returned to its Avcighing bottle, and re-weighed. 
In this AA-ay all the small floating particles of inercur> wen* 
included in the total weiglit of mercury (ditaineil. The 
globule, after being thoroughly waslu'd Avitli Avatci, alcohol, 
and ether, Avas jilaced in its glass capsule m a desieeatoi 
before weighing, so that no loss eould occur at thi^ stage 
through volatisation. 

The amount of liAjtophospborous acid, sp gr. I- 136, 
required for 1 grm. ol the nu'reurous ddoridc was increased 
from 5 e.c. to 10 c.c. With the above modifications, fairly 
concordant results were obtained, five eousecuti\e estima- 
tions of the same sample giving the folioiMug results . 
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The lowness of these results may be accounted 1 01 ui 
tAYO ways;— (1) Tlie extremely volatile nature of the 
floating particles of freshly precipitated mercury at tlm 
temperature of the water bath. ( 2 ) The comparatively 
large quantity of the residual mercury Avliich was in the 
form of a film on the tared filter pafter. The average 
weight of film was 0*00352 grins., or about 0*4 per cent, 
of total mercury . In order to obviate these sourc(,*s of 
error, the next series of experimeuts was conducted some- 
what differently. A larger amount of the inercurous 
chloride was used for the estimation, but not so gi eat an 
excess of hjpophosphorous acid. It was found that ihe 
reduction was just as rapid, and the total amouut of fioating 
particles did not increase. The proees.s aahs earned out in 
a lipped glass capsule of about U )0 c.c, eapueity. The 
^vttshings were very carefully decanted off, so that all the 
jiarticles of mercury remained behind in the basin. After 
washing with water, alcohol, and ether, the basin aud its 
contents was placed in a desiccator for some hours and 
then weighed. It \y'as found that no appreciable quantity 
of mercury was washed out, better results accordingly beinV 
obtained. Apparently the accuracy of these determinations 
depends largely on the quantity of the mercury salt used, 


for the greater the original weight the more the sources of 
error were reduced, ( are must be exercised to Avash out 
the excess of hypophosphorous acid before adding alcohol, 
for the acid contains traces of lime, which are precipitated 
by alcohol and remain with the mercury. 

The following results were obtained Avith the above 
modifications : — 
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The.se figures show that the melhnd is quite reliable lor 
the estimation ol calomel, provided that tlie following 
conditions are observed .—( 1 ) At least .0 grras. of the sak 
should he used for the estimation, ( 2 ) The last traces ot 
pt^phosphorous acid should be washed completely aAvay 
from the globule before alcohol is added. ( 3 ) The floating 
particles must he alloAved to settle before the washings are 
decanted off. 

Ammonio- Mercuric Chloride, IlgClNIL.— The reduction 
appeared to he just as rapid and cjisn us in the case oi 
calomel. The hlaekeniug look place iinmediatel\ on adding 
the acid, and metallic beads were obtained after about 
15 minutes Avarming on tb(‘ 'water-batb. 1 in e\]>erimentiDg 
with small quaiilities ( 1 *(; to 2 Ti gi ms.) Ioay lesnlts Avei’e 
obtained. The following are three typical results obtained 
hy using small quantities : — 


Anionnt of 
JlgPlNH,. 


AVc.mkIiI of Pcri'CMtntfeof Perce n tufce ol 
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•2-0819 
2 -3^89 
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This salt of mercury ha. s iiivariably been found to give 
results from 1 per cent, to 2 per cent, lower than thi' ^;d- 
culated amount of mercury (compare J. li. 'I hompsou, this 
iT., 1897, 2C«{) A lurthei’ estimation, carried out with a 
larger quantity of this salt, confirmed the jirevious results. 
The discrepaney hetAveeu the amount of mercury obtained 
by the analysis of tins ammonio-mercuric chloride and tliat 
required by theory is fully accounted foi by the presenc- 
of ammonium chloride, traees of this bt'ing found in all 
commercial samples of the salt. 

Mercuric titrate (^Inipiire '), — I'he crude nitrate must be 
mixed with some cold water before mldmg the acid, ami 
this should be diluted and added slowly in order to avoid 
the action taking place too violently. If the strong hypo- 
phosphorous acid is added direct in the nitrate, the reduction 
takes place with explosiA’c violence, occasioning loss. 

Tliere is considerable variation in tho results recorded in 
the foilowirg table, but this is due to the eXceedinglA 
variable composition of the mixtuie Avhich was analysed 
It will he observed that the results of the estimations of 
each sample agree fairly closely. 
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Mercuric Oa-?</c, HgO. — Hypophosphorous acid may be 
used for the estimation of mercarv in this salt. As in the 
case of the nitrate, the reduction is very rupid, in fact 
almost explosively so, consequently* water must be added 
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both to the oxide and to the acid before mixing them, j 
A slight variation was made on the former procedure, j 
All the washings from the mercury bead were kept in a ■ 
beaker, and any mercury in suspension settled to the | 
bottom*. The supernatant liquor was decanted off and the 
residual* mercury was washed and placed with the globule 
in the capsule dish. . - 

Six consecutive estimations of a sample ot commercial 
mercuric oxide gave the following results 
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-The analysis of 

merenne chloride 


by this methofi proved satiei’actory. On the addition of the 
acid (in the proportion of 2 c.c. of acid to 1 grin. llgCl*) J*- 
white floccuK nt precipitate of calomel is deposited, bur on 
adding more natei and stirring and warming this is rapidly 
reduced to melulhc mercur>, a clean globule h(ung obtained 
in about 10 minutes. 


The following results nere obtained ; — 
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The calculated amouut of mercury in mercuric ohlori<le 
is 74*07 })er cent. 

The difference between the theoretical and experimental 
result may be attributed, as before, to the volatilisation of 
floating particles of freshlx reduced mercury while in the 
water hath. 1’his would, however, be a fair constant 
•experimental error, and could be allowed for. 

Mercuric Iodide. — The estimation of this salt by re- 
duction nietliods is attended with considerable difficulty, 
owing to the formation of hvdriod.c acid, which, acting on 
the mercury, forms the soluble mercurous iodide and so 
prevents a com])]etc reduction. VTtrious modifications were 
tried, but tin- difficulty could not be altogether removed, 
and consequently unreliable results were obtained. 

E-rperinunt A. — 2*1906 grms, of the salt were acted 
upon direct with 2:» c.c. of the acid (sp. gr. 1*136), and, on 
warming, part of the mercury was deposited, viz.^ 0*7848 
grm. On adding water to the acid liquor and boiling, a 
further (quantity of 0*202 grm. of mercury was precipitated. 
The iot*dl weight of mercury deposited was 0* 9153 grm., 
•equal to 41*62 per cent. The calculated yield is 44*12 
per cent, of mercury. 

Experiment B. — A smaller excess of acid was used, 
3*2977 grms. being treated with 15 c.c. of the acid. The 
first deposit of mercury was 1 • 0830 grm., and the second 
0*0871 grm. Total Hg = 1 * 1701 grm, « 35*5 per cent. 

Experiment C.— The salt 0*9393 gi*m. of mercuric iodide 
was dissolved in potassium iodide and 30 c.c. of hypoplios- 
phorous acid added. Weight of mercury obtained -■ 
0*2356 grm.; therefore percentage of Hg = 25*08 per 

Experiment The salt was intimately mixed witli zinc 
dust in a large excess ; both were finely powdered together, 
Burred with water, and warmed on a water>bath. A zinc- 
mercury amalgam was readily formed under these conditions, 
ims was washed with water to remove the soluble zinc 
iodide ; the zinc was eliminated by warming with 50 per 
eent, sulphuric acid. Considerable difficulty was expe- 
rienced m getting rid of the last traces of zinc, the opera- 
ion requiring prolonged treatment with sulphuric acid for 
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a period of several days. The mercury bead (which even 
then was not quite free from zinc) was washed with alcohob 
and ether, and weighed. Salt taken, S*3706 grms.; Hg 
obtained, 1*2802 grm. ; yield = 51*04 per cent. Hg. 

Experiment £. — The salt was several times evaporated 
to dryness on a water bath in the presence of strong nitric 
acid, and the residue treated with hypophosphorous acid as 
before. Weight of salt, 2*0940 grms. Weight of mercury 
obtained, 0*7065 grms. ; yield = 33*74 per cent. In this 
case the conversion of iodide hito nitrate and the liberation 
of the iodine was not complete, and some of the iodine 
remaining behind as hydriodic iicid or iodic acid, prevented 
the complete precipitation of the mercury. 

In all these cases, the failure of the estimation may be 
attributed to the difficulty of removing all the iodine in 
the mercuric iodide. Unless a suitable “ iodine carrier*’ 
can be found, the estimation* of this salt by reduction 
methods is not possible. 

T’he above results show that the method can he applied 
to the estimation of several salts of mercury for the purpose 
of rapid analysTs. liougli commercial salts which contain 
iinsoluble impurities, such as dirt, sand, &c., must be dis- 
solved in hydrochloric acid and filtered before the mercury 
is reduced to the metallic state. This should always be 
done when the globule of nuTc uiy obtained by the direct 
action of hypophosphorous acid on the solid is not perfectly 
clean and bright. In this manner the method may be found 
applicable to the analysis of pure and impure salts of 
luei cury. 

Discission. 

?lr. Thomas TvREn eongratulated the author on his 
u''“ful ])aper. T!i<* differences between the results by this 
method and theory were somewhat large, but it w'as not 
always possible to have* close accuracy with that rapidity 
which was sometimes essential for rapid checking in 
manufacture The author had demonstrated that, whatever 
the defects of the method, the results were comparable. 
Hundreds of analyses, by this method, had been made in his 
firm’s laboratory, and the results were practcially identical 
with Mr. Howard’s, and, making the average allowance for 
each salt, accurate working figures were obtainable. He 
used the hypophosphorous acid method first, about 1898 or 
1894, and he could not account for any discrepancies except 
on the ground of the volatility of mercury. He was some- 
what surprised, on looking into an old edition of Kresenius, 
to find it stated that there was no danger from volatility, 
and yet results were given of some experiments which 
indicated that the volatility of mercury under some 
conditions was 0*0004. C. T. Dennett refers to this method 
in the Pharmaceutical Journal, [4], H, 575, with confirma- 
tory results. With regard to the ammonio-chlcride salt, its 
absorbent character should be remembered, and for close 
results the air-dried salt should be treated. In the assay 
of red iodide of mercury the copper method of the 
Pharmacopojia was almost as unreliable as the usual lime 
i method. He never got anything like the theoretical 48*3 to 
i 4-1*0 per cent, of mercury. Very disappointing results were 
' obtained by the use of zinc, arising undoubtedly from the 
! causes already referred to. Magnesium dust was suggested 
by his assistant, Mr, (Josling. The operative conditions were 
I much the same as for zinc, with equal rapidity in operation. 

I There was a more violent action at first, but, with obvious 
precautions, loss from that cause could be avoided. The 
I results would compare well with theory, and were certainly 
i more encouraging than with zinc dust. The results were 
I 41*29, 41*8, 41*31, and 41*28 per cent, instead of 32 and 
I 38 per cent, by the zinc method. It should, however, be 
j stated that a trace of mercury Avas found in the supernatant 
I liquid, but not enough to account for the whole deficiency. 
There was no danger of amalgamation. He agreed with 
the author as to the treatment by the hyphosphoroua 
method of mixed mercurial residues containing sand and 
all sorts of substances, but he found that it was beat to 
treat the Avhole together carefully and after ivashiug on a 
tared filter, drying, and weighing, to heat in a crucible and 
volatilise the mercury. 

Mr. D. A. StrTHEUr.AND said he had analysed numy 
hundreds of samples of mercury ores, apd never took, longfcr 
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than 40 minutes, and often not more than 15. II© had 
never made an estimation of mercuric <'hloride, mercurous j 
chloride, or ammonial mercuric chloride in lliis way, but he j 
bad of mercuric oxide, and constiintl} of sulphide or ciunabac ! 
and other ores occasionally containing? much as 82 per cent. ' 
or nearly 90 per cent, of raei cury. The process, aithouj?h | 
apparently not well known, was simple ; it only required a i 
special crucible lid of pure ^?old. One prrm. of the ore to be ! 
aualyeed i-' Axeighed ioto au ordinary Ueilin crucible and 1 
5 grms. of litharge stirred in. A gold lid, so constructed tliat j 
the central portion can hold water, is fitted to the crucible. ; 
The ciucihlc is heated by a liunscn burner, and the mercury I 
volatilised on to the lid. In live or ten minutes the lid and 
adhering mercury can he weighed, lie saw no reason why ! 
iodide cf mercury should not he estimated in thi.swa\. j 
ir any lample presented spc dal ditliculty he should reduce 
the mercury to sulj)hide, or in some other way get it in a 
form in which it could be trt'ated in a crucihh*. 

Dr. L. 1\ Gl’itmann remarked that, with reference to the | 
estimation of mercuric iodide, Mr. Howard said that he , 
evaporated with nitric acid ami obtained low results. He j 
had found the same, anil had altrihiited it to the \oiat\lity j 
of the mereiiiy salt. ; 

Mr. D. A. Loiua said the author had devised a very 1 
careful and accurali* process for the estimation of nitrenry, | 
whieh took some 18 hours. He had been in ineieiiry mines, 
where he had estimated sulphides, chlorides, and other ; 
combinations of mercury, within aquaitei of an hour or so. 
.Mthougli he regarded the use of the gold lui deserihed by 
Mr. Sutherland as preferahlc, yet iii its nbseiiee he had ' 
successfully used a sovendgn for the purpose. The iiresence l 
of organic mattm- did not affect the determinations. Even : 
mercuric ointment could he easily estimated by the method, | 

Mr. W. T. llrmiEfts cited the following proof of the 
volatility of mercury at the ordinary laboratory tempera- , 
tures, Eor many years, whore he xvas working with > 
mercury ho bad some shelves on which chemicals were 
kept, and he noticed that, although they were several yards . 
away from the mercury table, the stoppers and tops of 
Iwtlles containing iodine, no matter how often they were ! 
cleaned, always had a thin coating of iodide of mercury on 
them. He could easily scrape off sufliclont iodide to shoxv 
the charncteristie change of colour on heating. 

Dr. Divers said that this determination of mercury ns 1 
metal was a case well illustrating the advisability of seeking 
greater accuracy 4)y w orking ou larger quantities than usual , 
when the doing so xvas not counter-indicated. Having 
had *ome experience in the collection of precipitated , 
mercury for weighing, he could confirm the author’s cx- i 
perience that loss of mercury in the finely-divided slate ' 
was difticult to avoid, and that its amount depended upon I 
the mode of working, and very little upon the quantity of , 
mercury worked upon. He could recomraeiid, for rapidity ' 
and simplicity, the xvashing of a globule of mercury upon 
a porous tile or a few* luyeis of filter paper. The volatility 
ot mercury with sU'am was such that any mercurous salt, | 
soluble or insoluble, boiled with water gave off metallic | 
mercury. A paper ou this subject, by a Japanese chemist, ; 
Mr. Hada, had been published in the Journal of the ( 'heniical i 
Society for 189G, This chemist had also shown (J. Chem. ' 
Soc., 1895) that the first product of the action of a hypo- j 
phosphite upon mercuric or mercurous nitrate in solution , 
is to form a black double .salt, mercurous nitrate hypo- j 
phosphite, IlgHgPOj.IIgNO.vlLO. The speaker believed i 
that the presence of any considerable quantity of acid other I 
than hypophosphorous acid would prove to he undesirable ! 
by delaying reduction of the mercury, since that was j 
markedly the case when the reducing agent was sulphur 
dioxide. Ammonio-mercuric chloride, or “ white precipi- 
tate,” would rarely give accurately the calculated per- 
centage of mercury, since it, is liable lo contain a little 
additional ammonium chloride and also minute quantities of . 
the half-hydrated dimercurammoniuiu chloride, 2NHgoCl. j 
Ih^O, described by Andrfe in 1889, and again by Prof. Kay, | 
of Calcutta, in 1902. The failure to fully redneo mercuric i 
iodidi‘ dissolved in potassium iodide may be aitribuUd to 
the immediate reconversion of mercurous iodide nto 
mercuric iodide by this salt, which would continuously i 
undo the work of the Jbypopho«phorous acid. 1 


Mr. C. G. C 11 E 8 .SVVELL asked what steps were taken to 
ascertain whether the mercurial salts contaiued the calcu- 
lated percentages. It was quite possible that some of the 
results might be quite correct, although they did not agree 
with the calculated percentages, if the salts contained some 
unknown impurity. 

Mr. B. F. How ard, in reply, said a number of sugges- 
tions and criticisms on ibis method had been made, and 
he thought he agreed with nearly all, and thanked the 
members for their various suggestions. There was no 
doubt using a lid or gold dish as suggested would answt-r 
in the case of these mcrrnrial salts just as well as in ores 
eontainiiig mercury. As the amount of mercury obtained 
was very smul!, there xvas more possibility of error in the 
weighing. He failed to see why there should not he a 
great difference between the volatility of freshly precipi- 
tated floating particles of mercury and a houiogeneoiw 
bead or glolmle of the same metal, lie was obliged to 
Mr. Tyrer for his suggestion about the use of magnesium 
dust to make an arimlgiim ; it would probably be a more 
convenient way than the zinc method. Washing on filter 
paper would undoubtedly be better than by decantation. 

The Chairman said, with regard to the volatility oT 
mercury, that it was considerable even below the boiling 
point of water ; m^'reury was even volatile in the heat of 
the sun. They were much indebted to Mr. Howard for thi-. 
intere.sting ])aj)cr, which bore testimony to much careful re- 
search. If all manufacturers were to xvork out the details of 
their business in a similar manner they xvould have no need 
to fear foreign competition. He hoped this would not he flu; 
last paper xthich Mr. Howard would contribute to their 
proceedings. 

TUK DKTEUMIX.VrjOX OK MOISTURE IX 
XITROGLVCKUIX E.XPLO.SIVKS. 
n\ AunnjR mausuall, y.t.c., im .s. 

The difficulty in makini? this estimation is due to (ho fact 
that nitroglyeeiin is decidedly volatile at the temperature'- 
required to drive off the moisture. At the same time, the 
determination is ot great importance, especially in the ease 
of propulsive explosives, such as cordite, because the 
velocity and pressurt' developed in the gun are affected by 
the amount of acetone and water left in the powder. More- 
over, as nitroglycerin itself can only be estimated in the 
explosive by differeuee, it is impossible to ascertain tlie 
exact percentage present, unless all the other constituents, 
including moisture, can he aecuratel> estimated. A method, 
in which the escape of the nitroglycerin is effectively pre- 
vented, was ^ir^t Revised by Mr. L. W. Dupre, xvhon he was 
working at the Koval Gunpowiler Factory, Waltham Abbey. 
In his method, which he published m the “ Chemiker- 
Zeitung,” 190],.‘;40, 2 grms. of the finely-ground sample 
were weigbi'd on to u watch glass, wliich was then filaced 
in an aluminium dish, and covered wdth a weighed glass 
cone G ins. high and ins. in diameter at the bottom. 'Ihe 
dish was placed over a hole in the top of a boiling water- 
hatli, and was left there for an hour or until the weight was 
constant. The apparatus was then taken off the bath and 
allowed to cool in the air, after xvhicb the watch-glass and 
the cone w’cre placed separately in dcssicators, and finally 
Aveighed. The loss in w'eight was taken to accurately 
represent the moisture. The nitroglycerin driven off from 
the powder aaus entirely condeii.sei again upon the glass 
cone, as was clearly shoAvn by the fact that continued 
heating caused no further loss of weight. 

The most apparent objection to this method is that the 
weight of the apparatus, 50 or 60 grms., was out of all pro- 
portion to the loss of weight, which Avas frequently less than 
a milligramme. From variations in the atmospheric con- 
ditions the glass cone might gain or lo.«e in w'eight to at 
least an equal extent. 

The matter being in this state, acting under the directions 
of Major F. L. Nathan, R.A., Superintendent of the Royal 
Gunpowder Factory, I carried out a long series of experi- 
ments and determinations during the years 1901 and 1902, 
with the object of devising a better test to bo applied not 
only to conlite having the composition then exclusively used 
(nitroglycerin, 58; guncotton, 37 ; mineral jelly, 5 parts). 
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but also to mixture* containing larger proportions of gun- 
cotton. It may appear an easy matter to devise a satisfactory 
test but it was found that unless certain precautions were 
taken, the results obtained were inaccurate, and the sources 
<,f error in some cases were only discovered by scries of 
ehtiinations extending over mouths. 
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Tbe form of oppiiratiis that Ims finally been adopted is 
shown ill r)j(! fifTiin-. li consists of an aluminium dish, A, 
Jiiuiiig th( dimensions slio\vn,aiul the glass coue 11, weighing 
not more than ;u» grms. The cordite or other explosive is 
prepared in the manner laid down for the \bel heat test; 
that is to say, n is gioiind in a small mill, and that portion 
is selected ulmrn passes througli a sieve ha\ing holes of the 
size of No. 8 wile gauge, hut not through one with holes 
No. 14 wire gauge Of this material 5 grms. are weighed 
into the ahnumium dish A. This is covcnal with cone It, 
and the whole is acenratelj weighed, and is then placed 
upon a metal plate lieated by steam from a water-bath. 
It is left upon the bath until all the moisture has been 
driven off, then it is allowed to cool for about half an hour 
in a desiccator and is weighed. The loss of weight gives 
accurately the moisture in the sample. For cordite of the 
original corapoiition one hour’s heating is sufficient to 
entirely drive off the moisture ; for modi tied cordite, con- 
taining G.) per cent, of guncotton, two hours is enough 
provided that there be not more than 1 • 3 per cent, of 
moisture present. If the proportion of nitrocellulose be 
higher a longer heating is necessary. Table I. gives a few 
of the results that have been obtained. 

A few w ords may be added regarding some of the details 
of I the method. The aluminium dish rau.st not be shallower 
than shown in the tigure, for if the distance between the 
substance and the edge of the glass cone be less than half 
an inijh, some nitroglycerin ivill be lost. Again, the sample 
must not he ground finer than as stated, else some of the 
moisture will be lost in the grinding and sieving operations, 
and the results will be too low. In order to he able to drive 
^ k * moisture in the times mentioned, it is essential 
nat the glass cone shall not fit too closely on to the 
a uminium dish, consequently the horizontal ledge round the 


top of the dish should be bent, so as to render it slightly 
untrue, and leave a clearance of about 0*02 io. in some 
places. If these few simple precautions he taken, the 
method will be found to be very accurate and expeditions 
and in all respects satisfactory. Duplicate determinations 
do not differ by more than O’ 01 per cent. 

Ti-BLK I. 



Composition. 

Per Cent. Loss in 

Kv|)la.sivo. 

Xitro- 


One 

Two 1 Three 


glycerin 

jCr ■"■ii.''- 

Hour. 

Hours. Hours. 



1 

O’lH 

O’lO 1 

CiH'ditfi, Mink I. 

fiS 

37 5 

O’. SO 

O'.Sl 



1 

0’21 

0”2l 



i 

l-()8 

1*20 1 i-n 

C(inlit(-. JU.I) .. 

ao 

G.i 5 


, 1’28 r 2 !) 



( 


riR ' 1’20 


(Id 

, (50 

0*40 

' 0-47 i .. 

Fok'ivh powder 


GO 

O’. ",7 

0*t7 


(.Ml 

•■() 

0’42 

j 0’42 

iJhistinp iri'lat ii 

!»2 

s 

O’U 

O’LS 1 ,. 

Dyimmik' 

t:* 

Kie.sel- 

0’22 

1 0‘2.S 


In conclu.sion, 1 have to thank Major Nathan for giving 
me permission to publish these results, and Dr. K. Robertson 
and the chemical .staff' of the Royal Gunpowder Factory for 
assistance given during tlie work. 

Tlie method has been olUcially adopted to govern the 
supply of “ ( ordite, M.I>.” 

Discussion. 

Mr. Osevu Guttm\nn said they had to thank the 
Government authorities, and especially Major Nathan, 

[ for the ri'adiness with wliich they published some of their 
I methods and results. He should not like to say anything 
j offhand about a method w hich had been adopted officially 
j as a standard for taking over deliveries of cordite, because 
1 it must be assumed that the authorities at Woolwich or 
' Waltham Abbey would not have adopted it without most 
! careful and searching examination ; nevertheless he might 
I be permitted to express a preliminary doubt as to its 
: accuracy. lie felt that doubt when Mr. L. W. Dupre pub- 
i lished the method in the “ Chemiker Zeitung,*' and it was 
not removed after Mr. MyrsliaH's explanation. The reason 
WHS obvious, when Mr. Marshall told them the dimensions 
of the uluQiiniuin tray had to be absolutelv the same, or 
the results would vary, and that the sample, w’hen prepared 
for analysis, must pass through a standard sieve, because, 
j if ground finer, low results might he obtained. In the case 
of eordite, they were testing a colloidal explosive which, in 
I .«ome cases, was as hard as wood, and in others as plastic 
j as india-rubber, and yet by heating for two hours all the 
I moisture was cdiminated from grains of the large size stated. 

It had never been possible, by any means adopted in drying 
rooms, to remove only the moisture at a temperature, for 
('xainple, of 40° C. AVhen a material of this description 
was exposed to the temperature of boiling water, Mr. 
Marshall told them that all the nitroglycerin, as well 
as water and acetone, was driven off in the space of two 
hours. With the size of the grains between Nos. 8 and 
14 wire gauge, this w’as, in his opinion, impossible. With 
regard to driving out the water through the flue aperture 
between the sides and the lid, and not allowing the nitro- 
glycerin to escape, he again hlad some little doubt. He 
pointed out, about 2G years ago, that the volatility of nitro- 
glycerin at the temperature of 40’ C. was such that you ^ 
lost 10 per cent, out of dynamite whhia a day. He failed 
to see why some nitroglycerin vapours should not pass 
out by way of the rim just us much as the water vapour. 
Until he had made further experiments with the test he 
would not express a definite opinion, but he thought he was 
ju.stified in raising these doubts. 

Mr. G. W. Macdonald thought Mr. Guttmann had mis- 
understood what Mr, Marshall said with respect to drifiDit 
out the nitroglycerin. He had carried out a great number. 
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of teatM with this apparatus exactly of the same dimensions, I’he Chairman said that at first sight the apparatus 

details kindly supplied by Major Nathan. The whole appeared to him to be not altogether the most accurate 

of the mtroglycenri was not driven off. About u a6 per i method of getting rid of the moisture. He was not quite 
cent., after two hours, was condensed on the cone, and after clear that he understood correctly how the moisture 
about three hours, something like 0*6 per cent. In reply i escaped. 

to the Chairman, Mr. Macdonald said he meant the per- Mr. de Mosenthal said he thought it was pretty clear 

centage in the whole explosive calculated on the 5 grins. ' that there were two kinds of evaporation, evaporation side- 

taken. If the explosive were removed from the aluminium | ways and evaporation upwards. The former carried away 

tray, and the cone, containing the condensed nitroglycerin, I the acetone and the nitroglycerin went upwards and settled 
replaced, and subjected to a further heating of three hours, I in the cone. This was placed in the desiccator, and the 
no apprecianle loss of condensed nitroglycerin could he moisture was consequently removed, so tnat nitroglycerin 
* 1 • alone remained. That was how he understood it. 

Tv,T 3 (^jTTMAnn asked if Mr. Marsliall or j\Ir. The Ciiairma.x said, he was glad Mr. de Mosenthal had 

MaiMonald could give sonic further explanation of the , given such an ingenious explanation, which, as he under- 
method employed, because at present Ik* was not sure lie i stood it, was that the different constituents in the explosive 

understood what happened. WeretlK^ to understand that I were, as it were, ear-marked and siait out in different 
the nitroglycerin, acetone, and water were driven off, the | directions as required. To sum it up, he understood the 
water and acetone removed and the introglyeerin con- | bulk of the moisture got out at the joint between the 

densed, or vere they both got out of the substance, and j aluminium disc and the glass; m fact, the edges of the 

the substance only weighed > I vessel were bent a little. He was inclined to think that 

Mr. bTANLKv box said he was disappointed thet no , that was not the most scientific way of going to work, hut 
mention had heeu made of tin* test us ai)])lied to intro- ' it might act iii practice fairly well. It had been very 

blasting powders, gelatines, gidignite, &,c. well said when a method of this kind was desi^med f'oi* 

With regard to tlie test described by the author, he had ■ testing, uniformity of results was wanted by ob.-ervers and 
found It accuiale, and the re.sults were concordant He workers in different places. A test might 'appear to be a 
pgarded it as answeiing peifectly the purpose for whieh : little crude at first, and not designed on the most elaborate 
it was intended. /-ir., of ensuring cordite to be five from and scientific lines, >et possibly it would work well in 
volatile matter down to a certain standard hunt, whieh limit I practice, provided of course there were not sources of 
1 ' niost caret iilly determined by the autliorities at | error in it, which would render it inapplicable for the pur- 
V\ altriam Abbey and Woolwich, who had in view the effect , pose for which it v/iis intended. He thought, in this case 

of volatile matter on the ballistics of the jiowder and on j there was one such source of error, because the very 

ds physical and chemical stability. J he test was earneil initial operation prescribed, rendered an u(!eurate estima- 
out m precisely the same way day after day, and in the ; tion of moistuie absolutely impossible. If cordite of 
same standard apparatus. He dissented from Mr. Gutt- | different diameters was ground in a mill, the very operation 
maun that there was any discrepancy in the method of | of grinding was a good method of drying it. 'iftheper- 
siftnig and preparing the .samples for testing, exceiit ihat i centage of moisture in thi*. explosive as it was exploded in 

in the operation oi grinding, wlien the energy of working i the gun or rifle was to be determined, the material must be 

the mill, being converted into lieat, uftected the moistnie in I taken as it was without any preliminary loss of the 
cordite by elinmiuting a certain amount of tlie residual constituent, which w'as to be estimated. Another point 
water and acetone. It was difficult to uiuh'rstand pre- , wdiich he eould not quite understand, avus why the nitro- 
cisely where the water went. Undoubtedly nitroglycerin , glycerin should all be condensed on the cone, and not 
was condensed in the cone, but where did the water and : the moisture. On looking at the apparatus, it was 

acetone go? He did not believe for one moment that it apparent that the nitroglycerin had not been equally 

escaped m Mo underneath the glass. \V hilst agreeing that condensed. Round the edges there Avere slight indications 
the test was quite satisfactory for guidance in the factory, of air currents, ami that might have affected thi* uitro- 

he still considered that, from a purely scientific point of glycerine percentage us well us the moisture. \8 he 

view, It was o|)en to improvement. understood the operation, any nitroglycerin wliich had 

Dr. Robehtson said this test had noAv been in use for a escaped would be considered as moisture. They all kueAv 

^nsiderable time in his laboratory at the Royal Gunpowder as Mr. Guttmami had pointed out, that nitroglycerin 

Factory, and had given every satisfaction. He did not see was very volatile at the temperature emiiloyed in the 

much difficulty in the mechanism of the test. In the first analysis. It was quite clear there must be a loss of nitro- 

place, there was a certain amount of confusion in the use of glycerin, and he thought that should be estimated and 

the term “ moisture.’’ Moisture in explosive work included allowed for. 

much more than water. A better term would be “ volatile The Oiiairmax then proimsed a vote of thanks to 
matter.” There was no difficulty in imagining that acetone j Mr. Marshall, and also to Major Nathan for allowing this 
vapour would escape between the glass cone and the alumi- paper to be read. It was one of considerable importance 

mum dish, 'rhe Avater might escape in the same way, or, if and had given rise to a very interesting discussion. As 

It were condensed along with the nitroglycerin in the glass there seemed to be a difference of opinion as to the 

cone It would be removed when the cone Avas placed in the accuracy of the method, and the way in which the action 

desiccator. The volatility of nitroglycerin was well known, us took place he liopeil that further tests Avould be made and 

also w^as Its easy condensability. If a large U- tube, containing they might, perhaps, have another communication on the 

100 grms. of ground cordite, were placed in a boiling Avater subject. 

bath, and a current of air passed through the tube and its Mr. Maukii^ll, in reply, assured Mr. Guttmann that 
contents, the nitroglycerin that was carried over avus con- this method had been tlioi'oughly tested not only at 

densed at the point where the side tube of the U-tube Waltham Abbey by Dr. Robertson, by himself, and 

passed over the water-bath. It avus impo.ssible to find, even other chemists, ’ but independently by Dr. Kellner at 

at a very short distance from the U-tiibe, any considerable Woolwich, and Di. Dupre in London, and they had found 

tnice of ni^oglycenu. This result ltd Mr. L. W. J>iipre it very satisfactory. W^ith reuard to the standardisation 

to devise the test of which the one under discussion is a of the apparatus, some of the dimensions were of great 

modification. This exjieriment answered tlie question raised importance, but others were not of the same importance • 

by Mr. G-uttmaiin with regard to the possibility of the nitro- in fact one could get idcmtical results with apparatus 

glycenne vapour escaping between tlie cone and the dish, varying very much from the pa^-ticular one illustrated 

even if that were not already disposed of by the results There must, however, be at least half an inch between the 

given in the paper on the effect of the continued heating of powder and the edge of the glass, or the loss of nitro- 

powder in the apparatus described by the author. glycerin would become perceptible. There must also be 

Mr. H. A. Thiersch asked Avhetlier Mr. Marshall had a slight clearance at one or two points round the rim. 

tned drying carbonite containing as much as 4 or .5 per .Slight variations made no appreciable difference. The 

cent, of moisture; also whether, alluding to Mr. Gutt- most important point raised, perhaps, was what happened to 

mann s remarks, Mr. Gutlmaim could tell him of any better the nitroglycerin, and moisture. The ( hairman said nitro- 

test than Dupre s for quick factory Avork. glycerin was very volatile on the water-bath. He should 
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nut say it was very volatile ; it was volatile, but only slightly 
;i« compared with other substances. Here were three sub- 
stances — water, acetone, and nitroglycerin. No accurate 
determination had been made of the vapour pressure 
of nitroglycerin so far as he knew, but he thought 
be was not far out in saying that at 70'^ C., the actual 
temperature of the explosive in^-lde the dish, the vapour ' 
tension of acetone wms at least 1,000 times as great as that j 
of nitroglycerin. (Consequently tlie neetone and the 
water from the explosive in the dish would come away 
about 1,000 tirne^ as fast as the nitroglycerin. (If the 
.smalt <iuantity of nitroglycerin that was given oflF 
practically the whole was deposited again upon the cool 
glass cone Meanwhile the wat('r and acetone gradually 
escaped under the edge of the co\e. A slight interchange 
of air also went ou between the outer atmosphere and the 
space inside the a|)paratus ; this was suffieient to remove 
the moisture l)ut not to carry off more than about 0*01 
per cent, of nitroglycerin, as caleiilated on the w<‘ight of | 
material taken Soine speakers had failed to see the - 
necesMty ol grinding tlu* sample to grains of a certain size. , 
In the case of jiowders of large size they might in their ' 
imtlivided state lie heated foi w eeks Avithoiit giving up the I 
uliole of the acetone and w.itet tluM contained. Ibit if the I 
samjile were giound iiji it gave off its moisture at a j 
temperatuie ot 70 t , in an hour or two. The greater | 
the proportion of nitroglycerin iii the sample the more ! 
readil} did tlie moisture eoim off < )u the otlu-r hand the 
buhstanee tended t<' lose these \ olatile pi oduefs during the 
process of grinding 'riu,s loss would of (amrse he much | 
more considerable in the ease vei\ fiiielt divided 
material, than when if was ui giains of appreciable size. 

It wa.s, therefore, necessary to select by means of a sid of 
sieves that }>ortion, winch was sullicieiitly tineh divided to i 
leadilN give off' its moisture during the test, but not ho i 
/me as to lose an ajipreeiable amount of moisture during i 
tUt grinding A coiisiderabh nuralier of experiments bad 
beeucamecl out at U'altham Abbey, the results of which I 
imlieated, tlial it the operations were carried out as stati'd j 
in the papei tlie loss nl moisture from thia cau.se was quite 
in( onsidera])](‘. lie had not had anv experience in the 
analysis ol earlmnite, but he hud tested other explosives 
containjiig as luueli as 4 or 5 pel cent, of moisture The 
results were quite satislactory, it was only necessary to 
pioloiig the heating somewhat. Some figures obtained with 
one or two difTereiiL blasting explosives would he found in 
the paper. Alt. dc Moseiithars remarks were evidently 
not intended to be taken seriously. 


Additjoxai Note nv Mi:. Autiili: A1 vksiiall. 

IJecause ilus test is simple and because the method of 
carrviug it out ha> been carefully laid down, it has been 
suppost'd by some of the speakers in the discussion that it 
IS only of an empirical imtui e and does not give the true 
moisture in ii nitroglycerin explosive. In my endeavour to 
treat the matter in a thoroughly seientific manner 1 have 
perhaps led my hearers to .suppose (hat there is considerable 
liability to error. TJiis i^ ii.jt the case. Every analytical 
method is more or less inaecunite, but the one here described 
IS not more so than at least nine-tenths of those upon which 
the analyst is m the habit of placing absolute reliance. For 
instance, in the determination of sulphuric acid by precipi- 
tation as barium sulphate, it is well known that there are 
many sources of error, yet the method is not regarded as 
unscientilic.’’ This moisture estimation will compare 
favourably with the barium sulphate method as regLds 
accuruc}. ihe scientific method of treating an analytical 
proees,-, consists, not in shutting one’s eyes to the possibilities 
< 1 cyors but in thorough investigation of them, and care- 
ako 'if upon this investigation, and 

thl in comparison with standard methods. In 

thft consideration it is unfortunate 

thf independent method with which 

known ‘ ®^^pnred. There is no other method 

It oven approximately accurate figures, 

varlniifl T^fS! remains to examine carefully the 

exwSy '"y 


Errors may be of two kinds, experimental and systematic. 
The former would cause the results of duplicate tests to 
differ one from another. That the method is not liable to 
inaccuracies of this kind may bo clearly seen from Table II., 
in which are given the results of four determinations carried 
out upon the same sample. 

Taulk it. 

r'TCeiil. Ter (Vnt. Per Oent. IVrCent, 
liOhs after two hour,<.’ ]*2t5 l'2t; l*2s 1*28 

hfalniK. ' 

Loss after three Iu)ur.>’ l“i!i T28 1*29 1*29 

heating. j I 


111 the ca.se of another sample, determinations Avere made 
with varying quantities of powder. The following w^ere 
the results ; — 

Tajile III, 


tjuaiiiitv taken. 

a grammes 
< 

a t, 


Moisture found. 


1 ■ 17 per cent. 

1*49 

1-17 


Alany similar si'ries of figures might be cited. 

If th«‘ie he any error in the method it must therefore be 
a svsteiiiatie one, (hat is an error which would make the 
results uniformly too high or too low. There are only three 
ways in which a systematic error can here occur : (1) there 
may he a loss of nitroglycerin or other matter during the 
course of the determimition, (‘J) there may lie some 
moisture remaining in tht‘ explosive at the end of the test, 
or (3) there may be a loss of moisture during the grinding 
and sifting. 1 will imw proceed to show there is no 
appreciable error from any of these causes. 

1, That the continuous loss of nitrogli cerin is very 
raiuute is clearly shown by the fact that the diminution of 
weight after the first hour or two is extremely small, as 
may be seen from the figures quoted in 'fables L, II., and 
111. This is lirought out even more clearly in the following 
tests, in which the heating was eontimied up to 20 hours;— 


Tajile I\". 


Loss III 2i hours 

„ 4 „ 

2(1 


Per Cent. ' Per Cent* 
r4;( 1*49 

1*47 1*49 

1*55 1*61 


These and many other results indicate that the loss of 
nitroglycerin is only* about 0*006 per cent, per hour. 

'There remains, however, a bare possibility that in the 
early stages of the drying, the moisture and air expelled 
from the apparatus may carry away with them an appre- 
ciable quantity of nitroglycerin. If, now, it can be proved 
that a considerable percentage of moisture can be driven off“ 
from a sample of explosive under the conditions laid doivn, 
without dimiiiishing the dry* weight of the substance, it 
must be admitted that the accuracy of the method as 
regards this source of error is fully demonstrated. Three 
separate experiments were carried out on these lines. In 
the first case, 5 grms. of cordite, M.D., were weighed out, 
and the moisture was determined in the usual manner ; then 
0*04 grm. (0*8 percent.) of a mixture of equal volumes 
of acetone and water vvas sprayed on to the explosive. The 
glass cone was then placed over the dish again, and the 
whole was heated ou the water-bath as usual. After 
two hours’ heating, it was found that the weight of the 
cordite was only 0*004 per cent, less than the previous dry 
weight. A further heating of one hour produced a loss of 
only 0*02 per cent. more. 

The second experiment was similar, except that in this 
case 0*1 grm. (2 per cent.) of a mixture of two parts 
acetone to one part Avater was added in drops. The final 
weight, after four hours’ heating, was 0*03 percent, lees 
than the original dry Aveight. In the third experiment. 
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5 per cent, of moisture was a(l<led, and here, again, there 
was no appreciable loss of nitroglycenn. 

These results were entirely satisfactory, a*, they clearly 
shower? that the moisture does not curry a'aay with it a 
wvigbable quantity of nitroglycerin. On the contrary, the 
loss of weight was less than 0*01 per cent, per hour (iuring 
the heating. In order, however, to place the ni.itter upon a 
more scientidc basis, the actual vapour tension of nitro- 
glycerin Mas deterniined nt 70'" C., the temperature of the 
explosive in the moisture test apparatus. Some nitro- 
glycerin was introduced into a small gas-M ashing bulb, 
which was immersed for about five liours in a water batli 
maintained at 70^^ (^, whilst a known volume of air w'as 
bubbled slowly through 'Fhe exit ttibe of the bulb was 
connected with a piece of gla«B tubing, the upp('r part of 
which was cool enough to condense, practiciilly, the whole 
of \he nitroglycerin evaporated. Hoth this tube and the 
bulb were weighed before and after the experiment. It was 
found that the bulb had lost O OOia gnu., wliereas the tube 
had gained 0*0011 grin. llu' former figure is slightly 
toe high, because the nitroglycerin tow-ards the end of tin- 
time was beginning to decompo.se to a very sbght extent. 
On the othei hand, the lallcr figure must be somewhat too 
low, because, even at tht- lower temperature ol the tube, 
nitroglycerin must still have a slight vapour tension. We 
may, therefore, take theejuantity of nitroglycerin evaporated 
at 0*0012 gnu. The volume of the air drawn through was 
1,850 c.e., measured at Ki-.V’ ( '. ( alculatir.g from the 

formula — 


to the test without pieliminary grinding and parallel' 
determinations were earned out with matena! prepared in 
the usual vniy. It wa^, of course, noees.sary to prolong the 
heating in order to drive the whole of thi- moisture out of" 
the imgrouud eonU. 

Tumi V. 



( ordite. Murk J, 

Cord 1 1 c 

. M.D. 


(o-oiliid, ^"’i 
Kiomid. 

C round. 

Hn- 

11 , round, 

bo-s ill ' 1 \ hour.- lieiitiiifr. . . 

(CL't (1*17 




(I'^l (r-22 

(1 It 

0* l'> 

., after li> MilUil loiml i 
Imurs iri desieentni jiiul ' 

11 2(i 0 *2:; 

(1*4.') 

0--t‘7 


0*4.''. 

0*17 

1 'j hours lurthei lie:iiiii|r ' 




Another .sample of tlu- same coidite, i\I 1), gave thc 
followiiip; result.s — 

Tviiii. VI. 

— (0*(Min(l. l'm?rouii(f. 


boss 111 .‘i l;<mr.s' iicnl iiu . . . (i j-i O' II 

.. 'I . ., ... . (Ill (I 12 


It is found tliut at 70"" C. nitroglycerin has a vapour 
tension of 0*0051 cm. of mereury, that is to say, the 
volatility of nitroglycerin is almost exactly equal to that 
of mercury, in order to test the method and apjoiralus 
the vapour tension of mercury was at 7o® C. determined in 
precisely the same inannei. 'flu* (|uantity of an drawn 
through was 1450 c.e., measured at 18® C. The wi'ight of 
mercury evajiorated was O-OOOlt grm. Jleiiee the vapour 
tension is calculated to bo o 00.50 cm . wliieh figure agrees 
satisfactorily with tliat given by Ibiinsay and ^oung, 
0*0052 cm. 'J'lie vapour pre-sines of uitroglyeerin and 
mercury being etjual, and the molecular weights of the two 
vapours (227 and 200 respectively) being not veiy different, 
it necessarily follows that rules laid down for the prevention 
of loss of the one substance iimv be applied to the other. 
The vapour pressure of nitroglyeerni being known it is 
possible to calculate the quantity that will be earned away 
by the moisture expelled in .ibe test. The volume of the 
moisture from 5 gims. of cordite would seldom exceed 
60 c.c. as measured in the gaseous state. This even if com- 
pletely satuin ted with nifioglyeeiiii would carry away less 
than 0* 00004 gim. of it, orO OoOH per cent, a- calculated on 
the powder. 

A rough estimate may ukso be made of fhe nnuiinum 
volume of air that circulates between the intt-nor of the 
moisture apparatus and outer sp.ace. T’he loss of nitro- 
glycerin is usually 0*0002 to 0*0005 grm. p<-r hour, 
whence it is ealculatecl that in spite of the narrowness of 
the interval between the glass cone and the alumininm dish 
not less than 300 to 800 c.e. of an enter and leave during 
each hour of heating. 

2. That none but the minutest trace of moisture remain.s 
in the explosives at the end of the test is sufficiently proved 
by the figures already quoted. It has been show if that the 
loss from the ground nitroglycerin explosive after the 
first two or three hours is very small and quite uniform. 
Everyone who has had any experieuee of the diving of 
collodial substances knows that they lose their moislure at 
flirst rapidly and then gradually more and more slowly 
until all the moisture has been expelled. 'J'here is no 
evidence of any diminishing loss ot this kind after the first 
two or three hours. There are undoubtedly other explosives 
that would not be dried within the period mentioned, but 
nitroglycerin explosives fortunately give up their moisture 
w ith comparative ease. ‘ 


\\ ith a, cordite. Ml), eoiitaininL’’ a largei projiortion of 
moisture, the re.sult.s weie equally satislactoiy. 

Tviaic VII 

(iimiiiil Uiiirroiind. 

boss III lioiii’s' lie iliiii: . . . 1 O'f l-(l(l 

. .. 1 II 1*10 

,, after ic. lulditioii.il lidiiis 111 lies, cciitdi I'l:> j 11 

.. ( loiii iic.ii ti^ . 11,; r 12 

It is quite evident from tlicse figures that the loss of 
moisture during grinding and sifting is vciy minute. 

All jiossible soiin-es of eiioi have now been ('xaniiiied 
expei imcntally . mid in every ease it has been shown that 
the inaeeiiraey does r.oi exceed a few hundredths per cent. 
Any attempt to obtain a higher ilegree of acmiiaey than 
this must necessaiily he in vatu, as it is not po.ssible to take 
a s.ainple Irmu a large batcli of explosive, which shall 
represent the main hulk absolutely How I'ver much care 
be exercised m the sampling tlu- ditteienec bctvve(*ii duplicate 
samples will eonsideiably exceed any jiossible errer of this 
method of anaJy.sis. 

Tne general aeeuraev of tlie test i- further demonstrated 
by the lact, that the same results can lie obtained with very 
different apipa rat 11 -. jiroviUf:'!! of eouisc that altentioy be 
paid to the few points mfutiom-d in the paper. Some 
determinations were made u.smg an ordinary glass funnel 
instead ot the cone shown m the figure. The stem wa- 
jdugiied with glass wool and the funnel was iiiveited ovter 
the disli. Parallel determinations were also made using an. 
aluminium dish half an inch larger in diameter than the 
one slievvn in the figure, d'his was covered also with it 
funnel of suitable size 'I'he following figures were obtained 
with the three modifications ot the apparatus: — 

Taui.I!; \1I1. 


< ',iiie. 


Fumiel. 


bnrire Dish 
Mild l-'uuiicb 


3Ioistui*e found 


Per ('‘lit. , Per Cent. Per Cent, 
f 1'2(> 1*20 1*19 

( T-’U T21 1*1S 


3. Loss of moisture dm'ing giindiug and sifting. In ' From the various figures which have been quoted it is 
order to ascertain whether any appreciable error arises ' perfectly evident that the method give- reliable and accurate 
in these processes some cordite of small size was .submitted result. 
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constantly employed at the mailings supplying various 
breweries. The greater prevalence of alcoholic neuritis 
among beer drinkers in Manchester and Liverpool before 
1900, when compared, for example, with London and the 
South, is probably d>jc to the degree to which the beer was 
contaminated by arsenic derived from malt. 


A liESirMI^ OF TIIK IIKFORT, MINUTES OF 
evidence, and AITENDICES OF THE ROVAL 
COMMISSION ON ARSENICAL POISONING. 

I’.V JULIVN L. BAKER. 

I’he iinal rciiorf of the Commission w'us publi.'ihed on 
December 3rd, ]9(i3. and the two volumes of minutes (»f 
evidence and ji[)[)cndice'' on December ii3rd, 1903. The 
inihliciition is no ordinary blue book, for it eontaius many 
new experiment a) and data. Exhaustive investiga- 

tions have Iwen carried out by expiu'leiieed pliysiolof^ists 
<oi the diflVrciir questions relating to the eflfect of arsenic 
on human beings and animals, and by chemists on the 
detection (»f arsenn' m the various food and food materials. 
Aiialytiea! methods have been elaborated, which arc now 
in daily use in manv l.iboralories. The mass of data 
(ollected by the ('oiuuiission, and the valuable conclusions 
<leduced therefrom, nni} possibly he lost sight of by 
(‘hemists and oilier s when the immediate cause which led 
to the jijipointment of the Commission becomes a matter 
<f histoiy. Rearing this in mind, the Loudon Committee 
lelt tliat .som» &te|>s slionld he taken to jiresent the 
iiieinheia of tlic Section and the Society with a conden.sed 
aeeount of the cliemieal matters dealt witli hv the Com- 
mission This i,s the more appropriate when 'it is borne 
oi luiiid tlidt a join! eoinmitti-e vui> appointed by the 
‘society of Jhildic \na!vsts and this Society to investigate 
ilic methods for the estimation of small quantitie.” of 
.iisemc. This Committee presented Us report to the 
< \mimission, and the recornineiidations eontamed thtTciri 
leeeived the eurdia] appreciation of tlie Commissioners 
My cndcavouj will he to di'scribe the ground covered hv 
th(‘ leport, mv ieaiaiK> lor the most part being conliued 
ro the chemieal and uualytieal matters siihmitted to the 
i oiumission. Jn a tew c:i‘«( 1 have ventunM to submit 
<•1 ticisnis. 


rviti 1 

Ohs. I , alums regarding the IJputniuc of 
psniini! ni «„(/ //„ Me,l,r,if „ml 

/ iiNu Unillh . I o^■ I he E, ,d< mv rccaird i ri^ardiii 

Jmcni ' in Hnr and Food 

Tlie qiW.-.ihc ar.-ci,io:il poisoiilrig wliidi occurred u 
ic a Cl cut o lUou, iiud whicli led to the appointmeii 

I't ,1 . ' was ven aooii traced t 

tos ock s hre.vuig Migcr. The total nu.t.ber of pemon 

t -1'. eptileiaie was over li.otjo, aud a 

1 . 1 , I iitii eases were tittrihuted to potsoiiing bv arseiil 
heur. Ins does uot re|ifcsetit the total uumher of fata 
, use r,l ' ft the discovery of tb, 

hhh diseases" * ' “S due t- 

to alulif'';"“i"'"‘T" -yxpfo.us of poisoning do 

hen^e ,r, .1 ’'T ' P'deuii'- is vry coutpre 

form ,ah"hl "'.'"'‘''"‘Oiiafs point out that it shonh 

• f \a .s "'“I c^POfisox it 

tt's 1 - at I- ■ "n “"‘'^'■‘-•aks, where the possibility o 

■ttsctiiial poisoning calls tor consideration. ^ 

y’P^'y'”' ibe beer brewed in sour 
ritifs of arsiMii" "** V' contiiiiied certain qiian 

tmd frmt. b e ' from m«I 

has been liahl.- evidence sitous that iiial 

degree when th..‘‘fnh''iHef iiMh “kT*‘T 

than when fol.n,. r , * ^ m the kiln has been gas coki 

‘u- anthracite Ivtve'Tcen fuel, such ns oven cok< 

England th^us; Ir . In the south o; 

been common, hut pfevums to 1901 had iievci 

-^lidlnnds ami in Ar of the North and th< 

uinnas, and m Manchester md Liverpool, gas coke wai 


In January aud February 1903 an outbreak of arsenical 
poisoning occurred at Halifax, resulting in the death of 
three persons. Suspicion fell on the beer, and this when 
examined w'as found to contain l/40th to lACth of a grain 
of arsenious acid per gallon. Careful inquiry revealed that 
the beers in question had been contaminated bv arsenic 
derived from the malt used in their preparation, 'in nearly 
all cases there was evidence that the malt had been dried 
over local gas coke. This outbreak was highly instructive 
to the Com mission, for all the Halifax cases were charac- 
terised by peripheral neurili^, which, taken by itself, was 
hardly to be distinguished from “ alcoholic neuritis.” The 
Halifax beers associate.! with the outbreak must have been 
typical in respect of arsenic of a large class of beers 
prepared before the 1 900 epidemic from arsenical malt. 

It was suggested by certain witnesses that the con- 
tamimoed beer might contain some organic compound of 
arsenic with a toxic action differing from that of arsenious 
oxide. Although some witnesses expressed the opinion 
that such organic compounds were present, no direct 
evHh'uce was brought forward bearing on this point. 

4’he huscejitibility of the individual to aricnic varies 
greatlv, and this was very marked in the efiideniic oF 1900, 
lor large numbers of people rau.sl have been drinking beer’ 
much of which was coiitammatcd by arsenic to a high 
degree, in considerable quantities over several months 
without any apparent bad result. In this connection the 
experiment carried out by I’rof. Delepiue on the effect of 
adiuiuistering varying quantities of arsenic to rats are verv 
interesting. He found that minute quantities of arsenic 
could be administered over corni>arativ^eIy loug periods 
before detriim ntal results apiiearcd, so long as the animal 
was well fed ; whereas in rats under identical conditions, 
hut on restricted diet, tlie deleterious eflFects of the arsenic 
vver(‘ much sooner apparerd. 4'he association of arsenic 
aud beer appeared to increase the resistance of the rats by 
improving nutrition. 

d’he pb> sieal effect of arsenic on the human system w'as 
inquired into at considerable length, and the evidence 
showed the correctness of the generally accepted view that 
arsenic is a poison which, as a rule, is eliminated com- 
paratnelv rapidly from the bodv. The clinical data 
obtained during the epidemic showed, however, that arsenic 
can only be termed a “non-cumulative” poison in a 
restricted and comparative sense. When small quantities 
of arsenic are taken over long periods, accumulation occurs 
111 certain tissues. Many cases admitted to hospital in 
1900 continued to show increasing signs of poisoning for 
wu eks aftei beer had been discontinued. 

Important observations have been made regarding the 
numerous ways in which arsenic may he eliminated from 
the body. Arsenic was detected in sweat, in the epidermic 
scales which are freely shed in the condition known as 
keratosis, in nails, and in hair. The fact of arsenic bein^r 
excreted by hair attracted the attention of the Commission^ 
lor It was possible that the elimination of arsenic in this’ 
manner might prove important in instances (such os 
supposed alcoholic neuritis) where it was desirable to 
a.seertain whether a patient had lately been taking arsenic, 
either us a contamination of food or beer, or medicinally! 
Samples of hair were obtained from patients who had taken 
arsenic in known amounts over known periods of time 
together with suitable controls, and were submitted to 
aiialysLs by Mr. R. F . Wood Smith. The method of analysis 
used was destruction of the organic matter of the hair, and 
estimation of arsenic in the inorganic residue by the Marsh- 
Berzelius process. About 2 grms. of the hair to be tested 
Avere weighed and transferred to a Jena flask of 250 c.c. 
capacity. Upon the hair were then poured about 30 c.c. of 
strong nitric acid and 4 c.c. of strong sulphuric acid. Xhe 
conteuts of the flask were warmed, and when the first 
violence of the oxidation hod subsided the temperature 
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raised and the liquor thorou^'^hly boiled. After continued 
boiling the liquor darken^, more nitric acid is added, a point 
being finally arrived at when only clear sulphuric aci<l 
remains, containing all the arsenic present in the sample. 
The sulphuric acid is then diluted and evaporated down 
again to its original bulk, this operation being necessary to 
guard against the possibility of nitrogen compounds being 
present during the Marsh-Berzelius test. The liquid was 
then “Marslitd ” in the usual manner. A leiigthj^ series of 
estimations were made, the; results being very interesting. 
Out of 41 control cases, principally hospital and infirmary 
m-patients of both sexes, who had been taking no arsenic 
medicinally, the hair of '18 was either free from arsenic or 
showed no more than 1 150th gr. per lb. Samjiles of hair 
were obtained from the same cases after they had taken 
arsenic medicinally. The male patients wdio had been 
taking about 1/ 10th gr. of ai'-enic daily at the cud of two 
months showed amounts of arsenic varying from l/2()th to 
l/5tb gr. per lb. in hair which hud been grown during the 
Interval. One case showt-d l/50th gr. per lb. Male 
patients taking smaller amounts, ] /3‘ird and ]/22jidgr, of 
arsenic daily for two months, showe d quantities of arsenic 
varying from l/80th to 1/1 0th gr. per lb. in tlie recently 
grown hiur. 

With feinule jiatients cousiderahle dl(Ticult\ arose in 
obtaining samples which rejiresented the hair which had 
grown during the period of arsenic taking, hut tlu' ri'sults, 
though less uniform than in the male cases, were similar in 
i-haracter. The result of testing hair of eases in which 
arsenic had been taken for less than five weeks were 
irregular, owing, no doubt, to the fact that the sample 
examined usually coiitaim*d a jiroportion of hair which had 
grown helore the administration of arsenic hud begun. 

The Commissioners point out that the exeliision of small 
quantities of arsenic from food and drink is of considerable 
importance, and calls for raorr attenlion than it has hitherto 
received. The effects of v(‘i-y small quantities of arsenic 
administered over long periods along wdth food have not been 
fully studied ; although evidence of marked toxicity may 
he abseut, it is possibh' that the arsenic may have un- 
recognised effects on nutrition. Professoj Delepine stated 
that continuous daily ingestion of l/lOOth gr. of arsenic 
along with food may be prejudicial to the human subject. 

Paut 2. 

Tile suggeated Udation between the Disease Deri -Deri ^ 
and Arsenical Poisoning. 

Certaiu witnesses examined before the Commis.sioners had 
pointed out the similarity existing between the symptoms 
of the 1900 arsenic epidemic and those of “ heri-hcri,” a 
disease mainly characterised by peripheral neuritis, which 
is met with in certain tropical countries and in parts con- 
nected with Eastern trade. This disea'^e may be due to the 
presence in particular articles of diet of a poison which has 
a toxic action on nerve tissue, and it has been suggested 
that heri-beri may piove to he due to contamination of food 
by arsenic. This view Avas not, however, share«l by the 
Commissioners. 

Pakt 3. 

Tests for Arsenic in Food and SubstaJices used iif the 
Preparation or Manufacture of Food, 

At the time the first report of the Commission was 
published a considerable difference of opinion existed as to 
the relative value of different methods of estimating small 
quantities of arsenic in beer and other foods. Many 
instances occurred in which discordant results had been 
obtained when identical samples were examined by different 
chemists and by different methods. Since that date the Com- 
mission have been in receipt of various reports of work on 
the subject undertaken by many chemists. The substances 
examined comprised beer, malt, sugars, and various other 
foods and organic substances liable to contain arsenic, fuels, 
and chemical substances used in connection with food 
preparation. 

« A number of witnesses were examined by the Commission 
ohHhis subject, and a condensed account of their investiga- 


tions and conclusions is to be found in the final report of the 
Committee appointed by the Manchester Brewers’ Associa- 
tion of May 11, 1901, and the report of the Joint Committee 
of the Societies of Jbiblic Analysts and Chemical Industry. 
This latter report was subsequently discussed at a joint 
meeting of the two societies. A Departmental Committee 
was appointed In the Board of Inland Revenue to prescribe 
tests for arsenic in beer and brewing materials. Their 
report was presented last April. 

It will be well at this stag(‘ to consider these reports. 
The report of the ( 'oinmittee appointed by the Manchester 
Brewers’ Association, dated May llth, 1901, was of the 
nature of a preliminary investigation. The report of this 
Committee has been subjected to a certain amount oi 
criticism, hut the circumstanci's obtaining at that time 
should be borne in mind. ’I'lie arsenic scare was at its 
height, and irumediate measures had to be adopted by 
brewers and others to test materials and to satisfy the 
public that measures were being taken for their protection. 
Aliieh divergence of oj»iuion existed then as to the most 
satisfactory way testing for small quantities of arsenic. 
'I'lic Marsh-Berzeliiis test was not elaborated to tlie extent 
that we now know it, and m view of the jiressmg necessity 
of a more or less rough diMehminating ri'st the Committee 
adopted the h’einseVi test. The words of Mr. A. G. Salamon 
show elea’ ly the way in which the* Manchester Committee 
regarded the test (Q, 1525 ) ; ‘‘It was not a test which was 
meant to deal with minute traces, it u as a test conceived 
after consultation with Prof. Delepine, Sir Jjauder Brunton. 
Dr. Stevenson, and Di. Luff, as to a means of preventing 
beer being sent out to tlu- public, at a moment of ci'i'^is, 
whicli contained poisonous quantities of arsenic.’* 

Jn the final report of this Committei' it is pointed out 
that the first suspicion to Bostock’s sugar being the 
cause of the widespread poisoning dated from about 
November 21st, 1900, and its employment in or about 
Manchester Avas discontium*d nine days later. The mem- 
bers of this (k)inmittee wen- soon confronted with the 
circumstance that arsenic continued to be found in small 
quantities in brewings both in Manchester and in other 
parts of the Vnited Kingdom. This necessitated long and 
detailed investigation of the diffi-rent materials used in 
breAving. It appean-d that one-fifth of the samples of 
beers eontaini-d arsi-nic deriv(>d fi-oui sourci-s othi-r than 
Bostnek’s sugai. Glucose, invi-rt sugar, Avith the excep- 
tion of products made by iJostock, raw and jiurified 
sugars used in brewing, caramels, and malt adjuncts, Avere 
found to be quite free from arsenic. The samples of hops 
examined Avere free from arsenii*. but the possibility of 
minute quantities being present was foreseen. The Com- 
mittee also e.stnblished the fact that yeast absorbs arsenic. 
Arsenic was found in kilned or sA\eatpd barley, in malt, 
in malt culms, and kiln dust, in malting anthracite and 
coke. In concluding their leport the Committee recom- 
mended that brewers should insist on a written guarantee 
of freedom from arsenic with all pu.'-chases of brewing 
materials of every kind, also that brewers should from 
time to time test the purity of their beer and brewing 
materials in respect of arsenic. 

With regard to malt the Committee suggested that — 

1. The maltster be required to give a guarantee to the 
brewer that he does not employ gas coke in the preparation 
of bis malt. 

2. That the malt culms be regularly tested for the presence 
of arsenic. 

3. If the culms hi- found to contain noticeable quantities 
of arsenic, that the kiln dust be at once removed, and that 
the fuel employed be further examined for arsenic. 

4. That wherever possible the best anthracite be employed 
for malting purposes. 

The Committee further suggested a standard test for 
arsenic in beer. 200 c.c. of the suspected beer is sub- 
mitted to the Reinsch test and when the presence of arsenic 
is ascertained the amount is estimated by the Marsh-Berzelius 
method. 

A joint committee was appointed in March 1901 by the 
Societies of Public Analysts and Chemical Industry. Tliis 
Committee made an extended investigation of the Marsh- 
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Berzelius method, and presented a report in Jane 1902 
which was subsequently discussed at a joint meeting of 
the two societies. In this report the Committee recommend 
the Mar«h Berzelius method and give detailed instructions 
for purifying the materials employed in the test and for 
t arrying nut the test under standard conditions. The 
Committee stated that organic materials, such as beer, 
yeast, &c., cannot he tested, when sulphuric acid is used 
without destruction of the organic matter, whilst as a rule 
they can be directly tested tyith hydrochloric acid. Direc- 
tions are given for determining the amount of arsenic in 
malt, hops, sugar and other brewing materials with and 
without the destruction of organic matter. Two processes 
are availabl*' for destroying the orp-anic matter : thi; acid 
method which involves treatment by nitric and sulphuric 
acid, and the basic method where the materials are mixed 
with pure lime or magnesia, dried, and incinerated. Ling 
and Newhuid’s prois ss fthis Journal, 1901, 1008) is advised 
for cKtim.iting volanle and total arsenic in malting fuels. 
The (kmimittee were satisfied that arsenic in both states 
of oxidation can he delected and estimated by the pro- 
cedure described iii tlndr report. 'Fhe iSIarsh- Berzelius 
test as recommended is ('vtremely sensitive; with quantities 
of 'JO grms. or lio e.c. an indication of one part of arsenious 
, 101(1 in 7,000,000 IS ])Ossible. 

In .laniiary 1902 a Departmental Committee was appointed 
hy the Board ot Inland Keveiiue, in pursuance of the 
recommendation made hy the C^oinmissioners in thiar first 
report, to prc'serihe tests for arsenic in beer and brewing 
miitermU. 'i he n part Avas presented by Sir Henry Prim- 
lose in A}iril 1 90,{ 'J'his (Committee, w'hich comprised 
Alessrs. Thorpe, 'fildim, Dixon, Aldoiis and Pattiiison gUAC 
their attention to (he methods of detecting and estimating 
ilie amounts of arsenic in malt, malt substitutes, wort, 
hops and hop substitutes, beer, yeast, and yeast foods, 

< Iiemieals, fillings, and fuels. Of the various methods 
Avhich have In en suggested for the detection and estimu- 
don of relatJAcly small quantities of arsenic which may lie 
present lu heei and th*^ ingredients of beer, the (hmimittee 
*lecid(-d that the methoij.s whicli are based upon the 
'^•on version ol arsenic into a rseniu retted hydrogen, and the 
suhseqiu'iit de])ositiou of the arsenic in the elementar_> 
form by heating the gas are to be preferred. I'he hydrogen 
may be generated eithiu’ elect roly tieally or hy the action 
III dilute hydnK liloi 1 C iicid upon zinc. The amount of 
iirseiiie depositei. by heating tin* arseiiiuretted hydrogen is 
determiiu'd by eomjniriscm Aiith di'posits obtained in a 
Himilai inaniiei iiom Avort, beer, malt extracts, &c., coii- 
taiuing known (piani'ities of arsenic, 'fhe Committee 
adopted a leodiiicalion of Blovam’s method (Quart. ,1. of 
the C-hem So( ^3, 18(51, 12 and 388). As the process 
lias alread’f bi. ti described in this Journal (1903, 905), it 
Avill be uniie(’esMirA to again refer to it. iSince the electro- 
lytic method is tujvv adopted at the (aovernment laboratory 
in preference to the Marsh-Bcrzelius test it becomes dc 
facto the official test and it will be well to briefly comjiare 
the relatiAo advantages and disadvantages of the two 
methods. 

Ihe advantages ot the electrolytic test are that — 

1. It obviates the use of zinc. 

2. It is simple in execution, is under perfect control, 

and may be carried out under such conditions that the 
results obtained by difl'erent operators are strictly 
comparable, inasmuch as Avith a current-strength of fair 
tegiilarity (he evolution of the gas is practically constant 
and uniform. o t j 

3. Ihe whole of the solution to be tested for arsenic 
ma} >e added to the apparatus at once, so that during the 

of testing the arsenic is uniier the influence of 
nascent ” hydrogen. 

4. It has been established that such amounts of arsenic 

or its ingredients are evolved as 
thfi during the 30 minutes occupied hy 

thfi the material associated with 

fopmnHon ^ lound to cxercise no inhibiting effect on the 
Beep nn/i evolution of thc arseniuretted hydrogen, 
added extracts of malts and worts may bo 

dire tly to the electrolytic apparatus without previous 


destruction of the organic matter as required hy the zinc 
and acid process. 

5. The deposits obtained are more uniform iu character 
than those furnished by the zinc and acid method, and 
admit therefore of more accurate quantitative comparison. 

G. The process allows of the simultaneous execution of* 
a number of estimations of arsenic, depending upon the 
arrangement of the rheostat. 

The disadvantages of the methods are : — 

1. The initial cost of the apparatus as compared with 
that employed in the zinc and acid method. 

9. Tliat it can onl}’^ be applied when an electric current 
of surticient intensity is available. 

The main advantages of the IMnrsh-Berzelius method are 
tliat it is sufficiently delicate, is rafiid and easy of execution, 
and that the apparatus and materials needed are compara- 
tively inexpensive. 

The disadvantages attending it are : — 

1. That zinc very frequently contains small amounts of 
arsenic, and hence must be carefully tested before use. It 
lia.s been established that the arsenic when present is not 
unilormly distributed throughout the metal, and hence 
different portions of zinc from the same granulation may 
contain arsenic in very difl’erent amounts. It has been 
further shown that small quantities of admixed metals, 
apparently iron in particular, tend to prevent the formation 
of arseniuretted hydrogen, and so pri'vent the detection of 
minute quantities of arsenic. 

It is necessary, therefore, to ascertain not only that the 
zinc is free from arsemc, but that it will give rise to 
, arMA*uiuretted hydrogen when arsenic is usually brought in 
' eon tact with if. 

2. The charaeter of the di^posit of arsenic is influenced 
by (he rale at which the hydrogen is evolved, and as this 
depends upon the “actnity” of the zinc, Avhich is not 
always uuder com])lete control, the deposit.s obtained by 
different operators, or with dittV'rent specimens of zinc, are 
aj)t to show slight variations. 

There can be no doubt that the electrolytic method 
]>ossesses material advantages over the Marsh-Berzelius 
test, hut it is unfortunate that tlie otHciul process is only 
.ijiplicablc when an electric current of sufiicient intensity is 
available. That the necessity of electric current will bar 
the official lest being used iu a large number of laboratories 
and lirewories is a matter of icgrot, for, in such an 
important matter as the rejection of a delivery of malt or 
I other ingi edients of beer, or prosecutions by a local authority, 
it is most desirable that the chemists concerned should use 
I the official method. The dLadvuntages of tbi* electrolytic 
rm*thod have been discussed to some extent among chemists, 

I but I venture to think that many of the poinis raised^ 
i against it^ owe their origiu to difficulties attending the 
I manipulation of a new^ and somewhat complicated piece of 

apparatus. The Marsh-Berzelins te.st, carried out under the 

conditions advised liy the Joint Committee, will in all 
probability continue to be the one in common use for 
control of purity of products. The electrolytic method will 
be the final appeal for disputes between buyer and seller of 
brewing materials. 

The Commissioners report at some length upon the 
Marsh-Berzelius test. After summing up the difficulties of 
the applicathm of the method, they are of opinion that 
chemists appear to be iu general agreement as to the condi- 
tions of the test. The Commissioners are obviously careful 
not to insist on any one of the many modifications of the 
method which have been brought before their notice, and 
they consider that any single detailed routine is not appli- 
cable to all cases, 

The evidence offered by chemists satisfied the Com- 
missioners that differences in quantities of arsenic as small 
as 0*002 of a milligram or 1/720 of a grain per lb. can be 
estimated, whilst it can be detected iu amounts below 1/1000 
grain per lb., or 1/800 grain per gallon. The important 
consideration of allowance for differences in personal judge- 
ment of the reading of the mirrors is referred to, and the 
evi^nce ou this point of Messrs. Hehner, Chapman, Allen, 
McGowan, and Finlow is summed up in the statement, 

“ that a difference in reading, corresponding to 0*003 mUU- 
gram of arsenic, too much or too little, appears to be regar^ * 
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H8 an outBidc limit. On 10 f^rms. of material this diflFerenee ' 
would he + 1/TiiO grain per lb., or witli yo r.c. of liquid 
+ 1 /360 grain per gallon. 

A couBiderable anicunt of data has been brought forward ' 
on the preliinioary treatment which should be applied to 
different substances, in order that the total arsenic they 
contain may be estitnated by tlie Marsh- Herzehus method. 

In the earlier stage of the enquiry, soineahat contradictory 
opinions were cn pressed by different witnesses as to 
whether the organic matter .should be destroyed, but as 
chemists gained experience in the Marsh-Ilerzelins method 
the view became general th it dcMruetioii was advisable. 
'I'liere are, however, a few exceptions, such as, for example, 
nnground malt. Destruction of organic matter is obviously 
necessary when the arsenic i.s in the form of an organic 
compound, or where it is miimately combined with 
organic matter such as hair, animal tissues, coal, colouring 
matters, &c. 

' The Commissioners advise that the org inic matter should 
be destroyed in wort and beerwben tuc MaiBb-Derzeliiis 
nicthoa is used, lung’s method for the d( termination of 
volatile and fixed arsenic in fuel is referred to, and also the 
method described in the report of tlie Departmental ( 'om- 
Tuittee (substantially the same as that elaborated by Wood 
Smith, and Jenks, this Journal, 1!)01, 437 ). which consists 
of burning the fuel in a curnnt of ()X}gen, collecting 
the arseuic which is volatilised in an absorption appa- 
ratus coutaining dilute sulphuric acid; and subsequently 
estimating the volatile ar.seiiic obtained in this eolution, 
and ahm the arsenic left behind in the <ish. ('fliis Journal, 
19(13, 964.1 

I'he use of other method.s for the detection and estimation 
(‘f .small quantities of aisenic i.s not advised, the Commis- 
sioners holding, that method.s invohing the comparison of 
mirrors have been developed to such a state of ellicieiicy 
that they nrc now genonil. 'Die use of tlu* Kemsch test for 
the purpose of detecting small quantities of mstiilc is 
condemned ; the result.s may even he misleading, ior one of 
the brew eries of Halifax, whicli supplied arsenical be<T in 
1902, had tlieir products .sy.stcmatically tested by the llcmseh 
inethod, and only negative results were rt'porte«l 

Looking at the matter of tliecstlmatiitn of sniall quantities 
of arsenic broadly, the electrol^iic method, when available, 
possesses the great advantage of removing all tlie drawbacks 
connefted with impurities and sensili\enesR ol zinc. M'his 
is, undoubtedly, the weak point in the Mar.sh-Jlcrzelins 
method, as hydiochloric and Milpbiiric acids may be 
obtained free of minute traces of arsciiie ; but with /ice it is 
iliffereut, and there are few of us who have not expeneuced 
troiiblo in tliia respect. Another and very imporiaiit point 
in favour of the electrolytic method is that beer woi r ami 
certain other substances may be added directly to the 
apparatus without previous destruction of organic matter. 
This obviously tends to ultimate accuracy of n sults, for, 
however careful the chemist may be, the addition of 
materials to the substance to be tested and subsequent 
manipulation opens the door to the po.‘>.sibility of con- 
tamination, and, moreover, increases the time taken by 
the test. 

J’\KT 4. 

Wof/s in which Foods ore liable to beeomc ('ontaminaled 
by Arseiiie. 

]VIuch evidence was submitted by witnesses as to the 
risks of arsenical contamination which arise in the manu- 
facture of foods and substances used in the preparation of 
food. Mr. II. Hammond Smith instituted enquiries on 
behalf of the ( omuiission from representative food manu- 
facturers. Many of the samples which were collected were 
analysed by Dr. McHowun. The result.s are described in 
Appendices 24 and 25. Mr. H. Hammond Smith conducted 
a lengthy agd valuable investigation under the following 
heads : — « 

'L'he use in the preparation of sundry articles of food 
and diink of substances liable to contain arscuie, or liable 
to introduce arsenic into the finished product. 

The precautions which have been and are now being 
t.iken by manufacturers and vendors cf foods or di inks to 
u\pid risk of arsenical contominatioE. 


The approximate degree of contamination of varioii.s 
foods or drink.s by arsenic, which might arise on the 
assumption that all precaution was neglected; and the 
quantities of arsenic which have been actually found to be 
present in samples of particular foods or drinks. 

Space will not permit of an adequate ab.sfract of his 
investigations, but the following summary comprises the 
principal points dealt ivitU in his rejtort : — 

(1) Glucose is an important ingredient of numerous 
articles of food, particularly of table syrups, jams, marma- 
lade, confectionery, and biscuits ; also of sundry beverages, 
particularly brewed ginger beer and certain kinds of wine. 

In most of these foods and drinks the proportion of 
glucose used raa> be considerable. Arsenical contamina- 
tion of the gliico.se on the IJo.stock scale Avould involve 
serious contamination of the finished products. Use in 
these substauee.s of glucose containing as much arsenic as 
has in exceptional instances been found in samples on the 
market in 1901-2, and not coming from Hostock’s {e.y., 

1 /25lh to 1/ lOth grain of arsenic per lb.) w^oiild also in most 
instances involve a material ilegri'e of contamination of the 
finished product by arsenic. 

Is'early all the glucoses ined are of foreign, u“iiftl]y 
American, origin. 

I'ood manufacturers using glucose differ very much in 
their method of taking precautions to secure that it is 
saii.sfactory as regards arsenic. At the works vi.sited 
analUical control of greater or less stringency had been 
adopted since 19UO by certain firms; othcis, the majority, 
were content with gaarantees given by the glucose uianufae- 
turer, iniddleman, or agent ; others, again, had required no 
guarantee and had not tested their glucose for arsenic. 

(2) In instances where tnecii suyar was used by cider 
makers, or by niannlactnrcrs ot brewed “temperance 
beverages,’’ it was eitlier obtained from browing sugar 
manufacturers taking precautions to exclude arsenic from 
their invert sugar, or it was picparcd b> the cider maker 
without the use of siilphunc or hydroehloric acid, 

(3) The use of Miilphuric acid m the preparation of 
golden syrup and h carle invuUes r-sk of contamination 

by arsenic if the precautions taken to sreuie a satisfactory 
acid are insufiicient. 

(4) The use of sulphuric acid to con\ert raw grain lu 
I'inegar making involves risk of serious contamination of 
the vinegar by ursi nic in the ahsence of suRicient precau- 
tions. Care in this respect was taken by the two firms 
visited which inanufactnred vinegar in lliis way. 

(f)) Besides the foods above mentioned are a few others, 
in the prejiaration of which sulphuric or hydrochloric acid 
may be used. In the case of certain meat extracts, “ pep- 
tone«,” the amount of hydroehloric acid employed is 
relatively minute. Direct addition of sulphuric acid to 
rhtegar and pickles appear.s to be seldom practised. If a 
strongly arsenical acid xvere employed these substances 
might become contaminated by arsenic to a marked degree. 
The information thus fur obtained docs not suggest that the 
sophistication of spirits by miiiera] acids, if still practised, 

, is common. 

(5) Commercial phosnhniic acid and commercial phos- 
phates, such as are used lu sugar reftning and in baking 
[ powders, are liable to contain arsenic, but the quantity of 
1 arsenic which could be introduced in this w^uy into finished 
i products is in most instances small. 

I (7) Tartaiic and citric acids, largely used for food 
; purposes, particularly us ingredients of lemonade powders 
I and the like, arc liable to contain ar.senic. The steps 
habitually taken by mnuufacturer.s r.f these acids in this 
country to secure freedom from lead also tend to make 
aerious contamination by arsenic unlikely, and it is the 
, custom of food inanufacturers to demand that these acids 
should be satisfactory in regard to lead. 

(8) The use of exceptionally large quantities of boron 
preserraiives in articles such as milk, cream, and butter 
may involve the introduction of material quantities of 
arsenic into these substances. 

1 (9) Glycerin has occasionally been found to contain 

, large amounts of arsenic i^e.g., 2 to 4 grains per lb.) ; 
quantities of arsenic less than 1/1 3th grain arsenic per Ib., 
if present, might not be detected by the tests prescribed for 



Feb. 29. 1901.] 


LONDOJff* SECTION. 


im 


<rlvceriu in the British Pharmacopoeia. Glycerin may bo 
S/ed in cakes to the amount of 4 per cent., and also an 
important ingredient of certain sweets and meat extracts. 

Certain food manufacturers visited employed glycerin 
stated to conform to pharmacopoBial tests ; they had not, 
however, caused tlie glycerin supplied to be analysed for 
arsenic, and they did not recognise that ai-senical glycerin 
might cause objectionublo contamination of their products. 

(10) Arsenic may bo present in sundry “coal tar” i 
colouring matters used in food. In the case of confec- 
tionerA , it is us’ial for the confectioner to obtain colours 
with a guarantee from a responsible analyst that they were 
harmless for confcciionery purposes, such guarantee being 
given with due regard to the quantity of the colour likely 
to enter into the finished product. Samples of Bole | 
Armenia and other mineral pigments have been found to ! 
contain over 0*8 grain of arsenic to the lb. ; these pigments j 
are used in sausages, anchovy preparations, and the like, 
Avitbout any steps being taken to secure their whole- 
BO men ess. 

(11) In one instance sheep wool sold as “ cocoa 

blitter,’' and employed in sugar refining, contained about 
1/16 grain of arsenic per lb., probably derived from 
arsenical sheep dip. 

(12) Samples of brown “ Demerara ” sugar coming from 
the West Indies in certain insttnees have been found to 
contain small amounts of arocnic, ]/3()l)th to l/50th grain 
per lb. 

(13) The British manufacturers of nudline and malt 
preparations visited were in each inatauc(‘ taking precau- 
tions to .secure that the malt used was satisfactory as regards 
arsenic. Foods manufactured in America, AA'hieh consist 
largely of malt, are coming into extensive use in this 
country. In the absence of more exact information as to 
American systems of lualtmgs, and of analyses on a com- 
prehensive scale, it is not possible to decide whether these 
foods ure subject to any material risk of arsenical contami- 
nation. 

(11) A food preparation consisting mainly of brewers’ 
yeast, “ Caruos,” has been found to contain 1 /6th grain of 
arsenic per lb , notwithstanding the precautions against 
arsenic adopted in its manufacture. 

(1.3) Chicory may be dried by e\posure of the roots to 
fumes of coke for several days. None of the few samples 
examined for arsenic lias shown more than 1/ 100th grain 
of arsenic per lb of chicory, but examlmition of a sufiicient 
number of representative samples Avould bo necessary 
before a sati^'l'aetory i-stimate of the degree of liability of 
chicory to contain arsenic can be obtained. 

(IG) Haiiin, hlnalers, coffee, lemon peet,^'C.j may be dried 
by exposure le the fumes of coke, but the degree to which 
these subsianci s are likely to become contaminated by 
arsenic in this way is slight. 

(17) Cousulciable daily doses of arsenic may be ad- 
ministered to fowls for several Aveeks or months without 
causing their flesh or livers to contain more than extremely 
minute quantities of arsenic. 


It will be seen that the food and drink substances 
referred to in this report vary Avithin wide limits !u 
respect of their liability to cootain ar«enio. Of foods 
which are subject to risk of serious contamination the 
principal are those in which glaoose is used, or which, 
like glucose, are prepared by the u»e of a relatively large 
quantity of sulphuric or hydrochloric acid. There can be 
no question of the necessity that stringent precautions as 
regards arsenic should be taken by manufacturers of foods 
of this class, and by persons using tnem in the preparation 
of other foods. In the case of certain other foods^ dealt 
with, the liability to contamination by ursenio is not ao 
great, but it seems nevertheless important that preoautioqs 
against arsenic should be taken by those manufacturing 
them ; for example, foods made with glycerin ; foods con- 
sisting largely of yeast ; chicory ; or West India sugars. 
In a third class of foods rlealt with in the report, it may 
be urged that the liability to arsenical coutaminatlon, in 
the absence of all precaution, is so slight that there Is no 
occasion at all for the question of arsenic to be oonsidered 
j by the manufactnrer ; or again, in the case of particular 
I substances (anchovy sauce, for example), it may be claimed 
' that precaution is unnecessary on account of the small 
I (juantities in which they are taken by the individual. But 
j in the majority of cases it would seem a mutter of little 
; difficulty for the manufaemrer of the substances hero in 
j question to secure that none of his ingredients, even if 
j used ill small amouut, contains any noteworthy proportion 
' of arsenic. A sugar refiner or mineral water maker, for 
! example, might use phosphoric acid or phosphatel oon- 
I taining relatively large amounts of arsenic Avithout con- 
I taminating his finished product to a degree which could 
I be considered objectionable. But as he can obtain these 
I substances practically free from ar^^enic with little additional 
I trouble or cost, it would seem more satisfactory that he 
I should do so, and thus secure that his finished product was 
I free from arsenic, in the sense that no arsenic would be 
I detectable, by the Marsh- Berzelius test, in quantities of his 
j product such as are usually taken for arsenic analysis ; and 
! if the small proportion of u given ingredient renders its 
' content of arsenic of less moment to the consumer, it 
I also renders insignificant the extra cost of arsenic-free 
, material. 

i Dr. McGowan and Mr. H. S. Finlow examined most of 
the foods and materials used for the preparation df food 
I c(dlcott*d by Mr. II. Hammond Smith for arsenical enn- 
I tamination. The results are contained in Appendix ti5. 

; The methods employed in the examination are desiTibed 
1 by Messrs. McGowan and Floris in Appendix 22. For the 
i purification of hydrochloric acid Thomson’s method ( British 
FoodJournal^ Ociohor, 1902) was adopted, Avhich cmsisls 
of distilling hydrochloric acid of sp. gr. I • I with an excess 
of potassium dichromate To work this process satis- 
factorily the acid in process of distillation must carry with 
it a continuous stream of chlorine. The bromine method 
put fmward by the joint committee was not always 
successful in the hands of these chemists. A description 
, is also given of the purification of sulphuric and nitric 



B. Jena tube heated by Bunsen burner to effect partial purification of hydrogen from arseniurotteu hydrogen, 
5* containing strong ^phuric add. •* i. 

B D. Wiwh bottles containing silver nitrate } oue has a tower packed with gloss moistened with ether iiitrace. 

B and F are arrangements for adjusting the pressure of ww. , . 

G. Generating flasks connected to tubes packed with lead acetate paper and calcium ohloride. 
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soids And other ohemical^. The apparatus used for 
^^Marshinff*’ wai a modiheution of that described by 
Scudder (Evidence} Vol, 1, Q. 4270). 

The point which characterises this form of apparatus is 
that the greater part of the supply of hydrogen other than 
that required for the formation of ursenuretted hydrogen 
is derived from a souice external to the “ Marshing ” 
ilaik. This is shown in Diagram 1. A disadvantage in 
the working of the apparatus appear^ to arise from a 
deposition of double mirrors, one in front of the other. 
When thti standards are prepared in the same way as the 
mirrors in the actual determinations, the personal difference 
in reading the mirrors is practically negligible. 

Method of Working the Apparatus. 

The portion of the apparatus dealing with the purifi- 
cation of the Kipp hydrogen having been fitted up, and 
the hydrogen turned on, 3 grms. of zinc and about 30 c.c. 
of water are introduced into the generating flask. The 
ooQiplete apparatus, with the exception of the mirror tube, 
is now connected up, and the Kipp hydrogen allowed to 
flow through it for 10 minutes or so. at the rate of about 
four bubbles per second. The mirror tube is then attached, 
and the flow of hydrogen continued for another five 
minutes, after which the llunsen burner under the mirror 
tube is lighted. If after a further period of 10 minutes 
the tube is still perfectly clean, the hydrogen is slowed 
down to the rate of about one bubble per second, the 
diluted acid (10 c.c. of 1 in 4 siilphuric acid, or 10 c.c. 
of hydrochloric acid of 1 * 1 sp. gr., as the case may be) 
run into the generating flask, and another “ blank ” of 
10 minntes performed. Should there still be no sign of 
any deposit in the mirror tube, the solution to be tested is 
run into the generating flask, and the experiment con- 
tinued for at least an hour longer, by which time the 
whole of the arsenic present will have been deposited in 
the mirror tube. The rate of flow of the Kipp hydrogen is 
now slightly quickened for a few minutes, and the mirror 
tube fused off and read against standards prepared in the 
same manner. The volume of liquid in the generating 
flask is always kept as uniform as possible, i.e., at about 
50 C.C., and if the flask should show any tendency to 
become warm it is immersed in cold water. 

The materials examined were “ Marshed ” direct, or, 
after preliminary destruction of the organic, matter by (1) 
the Fresenius-Uabo method, with chlorate of potash and 
hydrochloric acid *, (2) Gautier’s method with nitric 

and sulphuric acids ; (8) the llasic method of Ling and 
Newlands (/oc. cit.')> 

The results are tabulated and particulars of each 
experiment recorded. The following substances were 
examined : — (1) Preparations of malt or food contained 
malt. Samples of “ (^amos,” which is a food prepared from 
yeast and extracted malt culms, contained quantities of 
arsenic varying from l/6th to l/25th grain per Ib. (2) 
Meat and milk preparations were practically free. (3) 
Cereal preparations were free. (4) Deraerara sugars. In 
one instance l/400tb grain per lb. was observed, (5) Pre- 
pared table salt ; free. (6) Table syrups. A sample of 
Bostock’s contained 1 gr. per lb. (7) Preservatives ; a 
preparation known as Frizilinc contained l/21th gr. per 
lb. (8) Baking powders ; two samples contained I /60th 
and l/5th gr. per lb. respectively. (9) Powders for 
beyer^es containing citric or tartaric acid were free. (10) 
Gelatins ; one sample contained 1/I40th gr. per lb. 
(II) Vegetables ; one sample of potato skins contained 
l/a58th gr. per lb. (12) A sweetening substance described 
as Porcberine contained 1 /260th gr. per lb, (1 a) Liquorice ; 
the samples examined contained amounts of arsenic 
varying IMt/^een l/130th and l/780th gr. per lb. (14) 
(yolonnoff matters ; ten samples were examined ; all 
contained arsenic in quantities varying between 1/ldOth 
and 9 /loth gr. per lb. (16) Smoked and dried food. Of 
the 22 foods examined, comprising such foods as chicory, 
coffee, lemon peel> ham, bloaters, and smoked herrings, two 
were firee of arsenic, the remainder contained from a trace 
to 1/Uuth gr. per lb. (16) Gooseberries watered with 
J’aris green. The samples of fruit contained 1 /20th to 


1/flOthgr. of arsenic per lb. (17) Fowls to which arsenic 
had been administered. The flesh and organs contained 
from 1 /600th to 1 /200th gr. per lb., the feathers from 
l/5th to 2/r>th8 gr. per lb. (IS) Cigarette popeis with 
metalled tips. Seven samples contained from 1/200 to 
4 gr. per Ih. (19) Parchment paper manufactured with 
sulphuric acid used for wrapping food in was free. (20) 
Sulphuric acid. («) Not dearsemcated contained 10^ gr. 
per lb. (6) Dearsenicated, free. (21) A sample of water- 
softening powder contained l/40th gr. per lb. 

Arsenic was formerly used as an ingredient of the 
eoumel of various cooking utensils, and an investigation 
carried out by Dr. McGowan in which he employed sauce- 
pans lined with a specially made enamel containing arsenic, 
shows that liquids boiled in such utensils may take up 
considerable quantities of arsenic. A number of 
specimens of saucepans and enamelled hollow- ware 
ordinarily met with did not contain arscuic as an ingredient 
of the enamel. 

Principal Ingredients of Food^ or Substances used in Food 
Preparation^ which arc liable to contain Ar senic. 

Sulphuric Acid. — This is the most important of the 
substances to be considered, for it is used sometimes in 
large amounts in ^he preparation of a variety of foods. 
Most of the acid used in this country is obtained by 
roasting pyrites ores. Such ores coutain large proportions 
of arsenic, and unless the acid is submitted to a de- 
arsenicatiou proce.ss ii will be aruenical. The sulphuric 
acid (B.O V.) supplied in 1900 by Messrs. Nicholson and 
Sons to Messrs. Bostock and Co. was contaminated to an 
unusual extent, as much as 1*45 to 1*9 per cent, of 
arsenious acid being present. The evidence of many 
witnesses proved that dearsenicated acid can be easilj 
produced. The difference in jirice between arsenical 
and non-arsenical sulphuric acid is so small that it can 
seldom be of material account to the food manufacturer. 
Sulphuric acid prepared from brimstone, recovered sulphur, 
and spent oxide, is not usually submitted to a dearsenicatioii 
process, as the probability of arsenical contamination is 
remote. The Commissioner^ very properly point out that 
such acids should not be assumed without analysis to be 
free from arsenic. 

Hydrochloric Acid. — Commercial acid frequently con- 
tains arsenic derived from the use of arsenical sulphuric 
acid in its manufacture. Hydrochloric acid is less easy to 
obtain free of arsenic than sulphuric acid The liahilit> 
of hydrochloric acid to be arsi nical i.s small when the acid 
is obtained by “ cylinder ” or otlier processes in which care 
is taken to use sulphuric acid free of arsenic. 

Glucose. — Solid and liquid glucose and invert sugar are 
liable to obtain arsenic derived from sulphuric or hydro- 
chloric acid used in the conversion process. Bostock’s 
glucose manufactured in 1900 coutained as much as 3 grs. of 
arsenic per lb. Glucose manufacturers were well aware of 
the necessity of guarding against arsenic before the scare 
in 1900, and there appears to be no difficulty in producing 
glucose free from arsenic. It is striking that the material 
which was the direct cause of the outbreak of arsenical 
poisoning should, with the siugle exception of Bostock’s 
preparation, be so generally free from arsenic. 

Glycerin. — This substance, which is prepared by 
distillation of the crude glycerin derived from soap- 
makers’ lyes, may contain considerable amounts of arsenic 
derived for the most part from hydrochloric acid used in 
the manufacture of the crude product. 

^rhe evidence of Messrs. Moore, Marshall, Campbell, 
Brown, and Fairley showed that glycerin supplied for 
pharmaceutical and domestic purposes is sometimes heavily 
contaminated with arsenic. 

Cases were cited where samples of glycerin appeared to 
be free of arsenic by the Gutzeit test, as directed by the 
British Pharmacopoeia, yet, when examined by the Marsh- 
Berzelius method, were found to contain appreciable 
quantities, in one instance as much as l/lBth gr. per lb. 
The Buffioiency of the official test is now under the con- 
rideratioD of the Pharmacopoeia! Committee of the General 
Medical Council. 
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Caramel.— This material is used io colour and flavour a 
larce number of foods, including beer. Conaiderable 
quantities of arsenic have been found in caramels, and its 
presence was probably due to impure alkaline carbonates 
used in the manufacture. .Commercial caramel free from 
arsenic can be readily obtained. 

It is strikinff to note how much the purity of these and 
other materials has improved in respect to arsenic since the 
outbreak of arsenical poisoning in 1900. 

A very important section of the report has now to be 
considered, namely, the question of the contamination of 
malt by arsenic. This contamiuaiion was recognised after 
the cause of the 1900 epidemic had been ascertained. 
Beers brewed with an all malt grist were found to contain 
considerable (piantities of arsenic, which was ultimately 
traced to the malt. This matter has received close atten- 
tion at the hands of brewers and maltsters, and, from the 
evidence brou>?ht forward, the Commissioners say that it is 
now commercially practicable to produce malt which either 
may be considered free from arsenic, or in which the 
amount of arsenic is less than 1 /250th grain per Ih., and 
they further point out that most of the mnlt prepared during 
the past two a ears has been of this character. 

The coal or coke used for drying and kilning malt always 
contains tlr^enle ^Vhen the fuel is burnt in an ordinary 
malt kiln part of the ar.seiiic is volatilised, and much of the 
arsenious oxide whic h is formed becomes condensed in 
different parts of the Kilo and in the malt. Tart of the 
arsenic remaiiH behind in the ash in combination (as 
arseniate) with basic mutter contained in the fuel. Some 
of this ash, carried up h> si strong draught, may become 
deposited in the malt, ami so add to the quantity of arsenic 
which the lattei contains. 

The e\itlcnee of Mr Ling in showing how malt maybe 
contaminsited nith arseuic in a malt kiln and the distribu- 
tion of such cunt'uuinstioii is interesting, and also of 
importance, in view of the fact that there is little likelihood 
of any radical alterations being made in existing kilns. In 
such cases it is obvious that freedom from arsenic can only 
be attained by exercising strict super\iflion over the fuel 
used and the cleanliness of the makings. Several wit- 
nesses showed that sweepings from the inner walls, girders, 
dispersing plates, and other parts of malt kilns have been 
found to contain large quantities of arsenic. The liability 
of malt to become arsenical is greatly increased when such 
ilust is allowed to accumulate on any of these surfaces, either 
above or below the malt floor. It is most importaut that 
the interior of kiln^ should be thoroughly cleansed, not only 
at the beginning of the season but at frequent intervals 
during the season. So marked is the increase of small 
quantities of arsenic in malt towards the middle and end of 
the malting \eu ihiit I have udxised the multiiigs ndtli 
which I am connected to thoroughly and frequently brush 
out the kilns, treat them with a lime wash, aud leave them 
at least two days before firing again, so that the dust may 
settle. It has been amidy proved that all malting fuel 
contain^ arsenic, and it would appear that as the sea-sou 
progresses the walls of the kiln do not absorb arsenic to the 
same extent as in the beginning of the senson, so that more 
arsenic passes into the malt, aud the successive products 
from such a kiln show increasing amounts of arsenic. As 
soon as a kiln is efficiently cleaned, and if the anthracite is 
of normal quality, the malts show no truces of arsenic. 

The Commission discuss the question of drying and curing 
malt without access of the products of combustion, aud 
point out that sufficient evidence ha.s not been adduced in 
favour of the general belief that it is essential that tho 
products of combustion should pass through the lualt in 
order that it may possess a flavour which is necessary' for 
beer, Methods of drying and cuiiug malt without the 
presence of tho fumes from the fire require to be tried on 
a considerable working scale at English makings before 
sufficii'nt experience i*an be gained of their advantages or 
disadvantages from the point of view of the cost involved, 
and of the extent to m Inch they meet the requirements of 
the brewer and the demands of the pnblio taste. With 
regard, however, to the absolute exclnsioii of arsenic aud 
consequent freedonrin the choice of fuel, the advantage is 
unquestionable. The Commissioners expres.s the opinion 


that processes of malting without the prod^mts of eombnstjon 
shoold in future receive careful consideration from brewers 
and maltsters who are about to erect new malt Irilni. 

As the OommissionerB were clearly not warranted in 
suggesting that malt kitos ahonld be strncturally altered 
so that arsenical contamination could be avoided, sug- 
gestions were put forward whereby arsenic dould he 
prevented from passing with the other products of cood^ 
bustion to the malt. These methods involved the treatment 
of fuel before firing or of passing the pioducts of oom- 
bustioii through a suitable filtering medium. In the 
course of their examination Messrs. Lin^ and Beavau 
described in some detail processes for attaining this object. 
Mr. Ling described Mr. Newlands* (this Journal, 1901, 736) 
method, which consists in intimately mixmg the fuel with 
milk of lime before putting on the kiln fire. Mr. Beavan 
(this Journal, 1902, 1B2, 268) described an arrangement by 
which lumps of limestone are placed at the outlet of the 
kiln furnace. He claims that the fumes from the fire in 
passing over the surfaces of heated lime lose practioallv all 
the arsenic they contain. Eigures were given by tLeso 
witnesses in support of their statements. 

When the very varied construction of malt kilns is 
considered it is evident that some kilns have a greater 
risk of arsenical contamination than others. In old- 
fashioned kilns, which aiv still in use in some of our 
malting centres, the kiln floor is only a few feet above the 
fire. Arsenical contamination is easy to conceive in such 
eases. On the other band, in recently constructed maltiugs 
che products of combustion have to pass up a long oh^'t 
and traverse btiflie plates before they reach the malt, so 
that the arsenic in the fumes has a greater chance of 
being deposited. Xu daily practice it is usual to find that 
the proportion of traces of arsenic in malts is higher when 
tliey arc cured in a low kiln. 

Much has been said about removing arsenic by screening 
and brushing malt All malt is screened before it leaves the 
lualtiDgs and again before it is ground in the brewery. By 
tho process of screening the rootlets or culms are separated 
aud a certain amount of arsenic which may' have been 
deposited is removed. I'be evidence showed that the 
rootlets of malt contain more arsenic than the malt, and 
this is not to be wondered at when the bulky nature of 
the rootlet is considered. A number of determinations 
which have been made in my laboratory show that the 
culms or rootlets roughly contain twice as much arsenic 
as the malt itself. This point has been recognised by the 
('ommission, for they advise that screening should be 
thoroughly carried out. Th(‘ brushing of malt is also of 
value in removing a considerable proportion of arsenic from 
malt, especially when the brushing is repeated several times. 
Messrs. C. Brown and Stopes contend that the arsenic in a 
relatively high arsenical malt was completely removed after 
the malt bad lieen brushed three times. Mr. T. Earp on 
the other hand said that arsenic cannot be altogether 
removed by brushing. Laboratory experience tends to 
support Mr. Earp’s statement. Brushing will remove 
comparatively large quantities of arsenic from highly 
arsenical malts, but malts on the border line of danger^ 
containing such quantities as I /200th grain per lb. and less, 
appear to be unaffected or very slightly so. The com- 
pleteness with which brushing removes the arsenic from 
malt no doubt depends upon the conditions under which 
contamination occurred. If malt is dried and cured with 
an arsenical fuel most of the arsenic is deposited on the 
outside of the corn, hut owing to the porosity of the 
external covering of the malt, a portion of the arsenic 
is absorbed internally, and no amount of brushing will 
remove it. 

The Commissioners consider that the brushing machinery 
which is in use at ^ood maltings and breweries is capable 
of removing a considerable proportion of tho arsenic from 
arsenical malt. It is however obviously preferable to take 
steps to preveujt the access of arsenic to malt, rather than 
to rely on any subsequent process for removing arsenl^ 
after it is deposited on tke grain. 

Seiectim of J!^'tfe/.»*Thi8 matter has been folly gone into 
by the Commission and the result qf the inquiry should ^ , 
of considerable value to colliery owners aud mi^tei^ 

C 2 
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Up to 1901 oven coke and gas cok(; were often the 
principal fuels used in Yorkshire and Midland maltings; 
this was doubtless partly due to the local ubundauee of 
coke and the remoteness of the anthracite collieries. When 
it was recognised that aiienical malts wen* generally those 
which had been dried over gas coke, whereas anthracite 
dried malts were usually free of arsenic, the use of coke was 
practically discontinued. 

At the commencement of the eD()uiry few c^^aminationB 
of anthracite with rcgai-d to arsenic had been made, and 
satisfactory nuthods of estimating small quantities of 
arsenic in fuel were unknown. In Appendix HO will be 
found a series of reports relating to arsenic in anthracite 
obtained from South Wales. Mr. Strahan of the Geological 
Survey investiftated the appearance aud geological c'orres- 
pondence of the seams of anthracite workt'd at various 
collieries visited in respect of the removal of the impurities 
from the coal which they supply to maltsters, 

From these collieries a large number of samples were 
carefully collected for the (Commission by Mr. S. W. Price, 
and tested for arsenic by Ur. McGowan, by means 
of a method devised by himself ami Mr. I'loris. It is 
essentially a modification of Ling and Newlauds’ method 
(/or. ciL'). It wnf. found that the whole of th<‘ arsenic | 
could not always be estimated when the residue after 
ignition with or without hme was dissolved in hydrochloric 
acid and “ Marshed” directly. The “ non-volatile” arsenic 
>va8 in several cases in excess of the total arsenic, and this 
fiontradict(»ry result was most marked when the residue was 
rich in iron, the latter thus appearing to be the disturbing 
factor in the analysis. To overcome this <litliculty, these 
chemists devised the following process. 

For the determination of “total arsenic” a weighed 
(quantity of the finely powdered coal, from 1 to 10 gims., | 
IS mixed with 3 grtns. of arsenic-free lime and ignited in a 
platinum basin at a bright red heat over a strong llunsen | 
flame, until the ash shows only the red-hrown colour of i 
oxide of iron and there are no obvious black specks [ 
left in it ; this usually takes about thre<* hours. After | 
cooling, the residue is cautiously slaked with water and ! 
treated with about c e. of dilute arsenic-free iiitne acid 
(1 iu 10), dried on the water bath, and re-igni(ed for a 
short time to decompose any nitrate that has been formed. 
The entire mass is now dissolved in excess of arsenic-free 
hydrochloric acid (the excess amounting to about 10 c.c. of 
JO per cent, acid) the solution dilat(‘d wiih water, and 
gently warmed for some time. It is then filtered, the 
iron and arsenic in the filtrate reduced with excess of 
aqueous sulphurous acid, and tlie excess of the latter 
evaporated or boiled off very gently. After this sulphur- 
etted hydrogen is passed to sattiration through the cold 
liquid, which has a volume of about 70 c.c„ and is con- 
tained in a small conical flask of Jena glas.s of Jou c.c. 
capacity; the flask is then tightly corked, allowed to stand 
until the precipitate has settled, and if not still smelling 
strongly of sulphuretted hydrogen, it is re-saturated from 
time to time. 

The precipitate is then filtcied through asbestos in a 
fiinall Gooch crucible, and washed first with snljihuntted 
hydrogen water until friie from chlorides, aud then in 
succession with alcohol, carbon liisulphide and alcohol 
-again. The entire contents of the “(jooeli” are now 
transferred to a small porcelain basin and extracted three 
times with about .'j c.c. of dilute aqueous ammonia ( 1 in 4), 
the extract being of course, filtered from the insoluble 
matter each time. 

The entire filtrate and washings are then evaporaterl to 
dryness on the water-bath, and tlie residue so obtained 
treated three times with a very little concentrated arsenic- 
free nitric acid (about 1 c.c. at the time), the contents of 
the basin being brought down to dryness after each addition 
of acid. The last-mentioned residue is finally extracted 
three times with a few c.c.’s of dilute aqueous ammonium 
carbonate (1 in 10), the extract bein^ if ueces^ary filtered ; 
the ammonia is then got rid of on the water bath and the 
arsenic in the liquid reduced with excess of aqueous 
sulphurous acid, the excess of the latter being evaporated 
off as before. This final solution is then made up to a 
given volume, and a suitable portion, usually one-half, is 


Marshed with 3 grms. of zinc and 2 • 5 c.c. of sulphuric acid 
(previously diluted), the total volume of liquid in the 
“Maiwhing ” flask not exceeding, as a rule, 10 to 50 c.c. 

Non- Volatile or “ Fixed ” Arsenic, 

For the estimation of “ non-volatilo arsenic ” an exactly 
similar procedure is adopted, excepting that the ignition is 
done without lime. 

The sample was prepared for analysis in the following 
way ; — 

The entire sample wa.s roughly bi olwon with a hammer, 
mixed, and halved ; one-half of this is again broken, mixed, 
and halved, and the process is again repeated a third time. 
Of this last sample one-half or one-quarter is broken up 
with a hammer between shafts of gbzed brown paper on a 
wooden block, until no pieces are left of larger diameter 
than about ]-inch; it is then carefully and successively 
mixed and halved until only about 50 grms. remain. From 
this final sample the amount required for the analysis is 
ground in Wedgwood mortars to an almost impalpable 
powder. The inside of the bottles in which the final sample 
is kept should be examined carefully^, in order to ensure that 
there are no loosely adherent flakes of glass. 

In August 1901 Mr. Hammond Smith visited four typical 
uialtings, and found* that the anthracite used w^as obtained 
from different collieries. He refers to the boating power 
and flavouring properties wliich appear to influence malt- 
sters ill the selection of jiarticular collieries. 

All anthracite supplied was understood to be hand-picked 
at the colliery iu order to remove impurities, but impure 
(M)al and pyrites were sometimes met ivitli iu the fuel 
delivered. Two maltsters had caused some analyses of 
anthracite for arsenic to he made, hut there hud been no 
question at any of the maltings of purchasing anthracite 
under guarantee as to arsenic. No w eight was attached by 
the maltsters to copies of analyses which they received 
from colliery companies showing that anthracite samples 
had been found free from arsenic. 

From Mr. Strahan’s report it apjx'urs that the great bulk 
of the anthracite used by Ji^nglisli maltsters is derived from 
a limited portion of the South Walc.s coalfield contained in 
an area of 25 miles by 4, To the north it is limited by the 
outcrop of the coal measure ; to the south, where the seams 
descend to a great depth, their limits have not been ascer- 
i tained, but there is reason to believe that they gradually 
j lose their anthracite character. Ten collieries were visited, 

I and each supplied anthracite for malting purposes. Five 
I seams were worked for malting, and the greater part of the 
i coal is got from one scam which is generally known in the 
I different collierii's as the Slanlh/d, the Uiff, or the Nine- 
' feet vein. This seam is stated to he superior to the others 
I in calorific power and purity. The seams crop up and are 
I worked near the surface and at great depths below it ; thus, 

I the term “ deep,” which is applied to some of them in the 
j trade, has therefore no significance. 

Mr. Strahan show s in a series of tables the different seams 
I met with at the several collieries visited, and the name,s under 
j which they are known, also the distribution of visible 
I yellow or black pyrites in the different seams. Another 
I table describes the seams in detail and shows partings 
: other than those of pyrites. In certain seams no visible 
' iron pyrites occurs, in others it is visible in greater or less 
{ abundance. It occurs in lumps of thin impersisteot bands 
: and takes one or two forms, namely, that characteristic of 
I yellow pyrites, or that of black material consisting largely 
! of coal, but containing sulphide of iron in a form not 
! distinguishable by the eye. 

.Seams of anthracite are usually “solid,” consisting of 
! coal from top to bottom w-ithout any partings of clay or 
' stone. Certain seams have impurities other than pyrites 
1 which consist of impure coal and black stone. 

The third point which Mr. Strahen investigated was the 
different methods in use of freeing anthracite from im- 
parities. From a consideration of these it is plain that 
genuine efforts are made by the collieries to supply^ 
anthracite as pore as possible to the maltster. 

The same method is in use at all the collieries, with 
slight differences in detail. The miner is supposed to pick 
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out all visible pyrites, fnij^ments of shale, &c. ; but from 
the conditions under which he works he is unable to do so 
completely. The coal on reaching the top of the pit is 
tipped into an iron shoot, down which it passes with a 
rapidity which can generally be regulated. One or more 
men arc stationed by the side of the shoot whose business 
it is to pick out pyrite.s or impure coal. The (ioal then 
passes over tn 0 or more screens, in the last of which the 
bars are placed at distances apart varvinir from two to eight 
inches at din’ereut collieries. The small ccal fulls through, 
and large lumps only pass on to the truck for the 
maltster In this truck two or more men are stationed 
whose business it is to arrange the coal and throw out any 
impurities that have passed the men on the screens. 

At all collieries it is state<l thit a special screen is kept 
for the malting coal, and that all screening is done in day- 
light. As a^nilc no alteration has been made in the 
system in conseiiueucc of the demand for arsenic -free fuel, 
hut in on(‘ or two cases the picking is done moie carefully 
than it used to be. 

J^arge lumps of coal in which no pyrites is \isibleare 
not bmki'n, if heinir considered that p\ rites, if it existed m 
them, would III w.'iys ^ho\v itself on their surface. Lumps 
ill which pyrites shows itself are broken, and the coal 
generally ]mt buck upon the screen. 

All the inipnnties picked out are thrown on the rubbish 
heap, except n cintain form of bright c<»al as.sotiated with 
pyrites, wbu h is used locall}' as a hoiiM' coal. 

Samples of anlhr.icite from the different oollieries were 
collected by Mr I'rice and examined by Dr. Metiowan 
Tlie results iin contained in a series of tables of which the 
following is a brief extract . — 

(1) Anthracite from Seams used for Mallnuj. — Twenty- 
two samples of this class were examined, each representing 
the ^\hole thickness of a si‘ain used for malting exclusive of 
visible impurities . i Li contained from 0 — 10 parts per millior 
and 3 from l() — go paits. 

(1*) Anthracite as cousiipied to Maltsters. — 'fhe 12 samples 
examined represented a large bulk whiedi mus indicated by 
the coliicry proprietors as satisfactory malting anthracite. 
They contained finni 0 — 10 parts of total arsenic per 
million. Mr. liiug stated in his evidence that he examined 
21 samples, 17 ot which contained from 0 — 10 parts, from 
10^ — 20 parts, and 1, fioiii 20 — 110 parts per million of total 
arsenic These figures are interesting Avhen compared with 
the arsenic found in gas and oven coke. 

Ga.s C'okc. ' Oven Coke. I 


5 0 r> 

a ' 1 : ’ 2 

4 4 (I 

(' I 0 1 0 

4 ' 0 ^ 


I 11 
( 

Dr. McGowan, in analysed four samples of coke 
taken from a certain Yorkshire gas-works which formerly 
supplied maltsters, ai d other four samples of oven coke, 
taken from bulk at a Midland ironworks, with the following 
results : — 


Gas Coke. Oven Coke. 


2 0 2 

10 1 
1 0 1 

1 1 0 

3 8 0 

8 4 4 


^king into consideration the number and diverse origins 
oftM vaiiou.s samples of “ clean *’ anthracite examined for 
toe Oommission and the care taken to see that they were 
representative, it may be concluded that the results above 


0—10 part.s per C 0— r, parts 0 ) 
10-20 

20—30 ” 

80—40 „ , , 

Over 40 „ „ 


0—10 parts pcrt'i- 5parls0) 
millidi- ^ r. Ill „ 
10—20 „ 

20-30 

30-40 „ 

Over 40 , 


1(17 


summarised give » fair indication of the ordinary limits 
within which the small amounts of arsenic found in 
“clean” anthracite from Jsouth IVales collieries may 
vary. Some samples coutain much more arnenie than 
others, but the vari itions are with’n much narrower limits 
than is the case with gas cokes or o\cu cokes of the kind 
which are, or have been, used habitually by maltsters. 
It is evident that some OAen cokes may contain quite 
small proportions of arsenic, and it is likely that many 
gas cokes would shon much less arsenic than the York- 
shire samples above referred to. Bat it may be con- 
cluded the clean South Wales anthracites, as a class, are 
much purer as regards ar.senie than either of these kinds 
of coke. 

Impurities of Anthracite with respect to Arsenic - 

(rt) Definite hard masse.s or nodules consisting of pyrite.^ 
contained from 1 ,300 to 1)3 parts per million of total 
arsenic. Hard black nodules locally termed pyrites but 
showing no y How pyrites contained comparatively small 
quantities of arsenic, varying from 2’ 5 to 10 parts of total 
arsenic per million. 

(b) Granular black bands, which consist of black “pyrites ” 
mix^'d with various amounts of coal, contained from 15' 3 to 
200 ]»arts of total arsenic per million 

(c) Bands of impure coal consisting largely of shale. I'ho 
samples examined contained from 6*4 to 2*80 parts of total 
arsenic per million. 

(d) “Inferior coal” ‘•epariited by partings from the rest 

of the thieknoss of the \ein showed In cases more 

arsenic than the better coal of the same vein. 

The volatile arsenic was also estimated in all the samples 
examined; in anthracite, and also in coke, no constant 
ratio between fixed and volatile arsenic appears to exist. 
The proportion of arsenic volatilised under experimental 
conditions of combnstiou is less in cokes than in anthracites. 
It is pninted out that the evidence is not sufficient to 
determine the extent to m hich particular processes of 
estiu.atiug “ volatile ” arsenic in the laboratory can be 
relied iqion to detiirmlne the proportion of arsenic which 
Mill become volatilised when the fuel is burnt, under 
vary mg conditions, on the fire of the malt kiln. 

Dr. Buchanan discusses the bearing of the results on the 
selection of malting antliracito by colliiTy owners and by 
malt.stcr.s in the following terms . — 

“ The lesults show the extreme importance of careful 
exclusion, in the mine or on the surface, of all impurities 
which may be present in the muds worked for malting, 
and the need for constant supervi.‘'ion and watchfulness on 
the part of the colliery owner to ensure that his men 
carry this out properly and thoroughly, so that only 
‘ clean ’ anthracite is supplied to maltsters. It is essential 
to remove not only nodules of pyrites, lumps in which 
pyrites and coal are mingicd, and bands of slate or shale 
attached to or passing through lumps of coal, but also 
any obvious granular ‘black' pyrites. In a seam where 
such granular black pyrites is present as a definite layer 
traversing the vein at a particular level, it can be more 
readily' eliminated than where the pyritous portions are 
di^trilmted irregularly throughout the vein. In one colliery 
a system exists by Mhich all pieces of anthracite in which 
the band is represented arc rejected. 

“ It is also essential that maltsters should systematically 
keep a strict watch on the anthracite supplied to them 
with the view of detecting and discarding impurities of the 
kinds above mentioned. 

“ Ii is important that * clean ' anthracite, as supplied to 
maltsters, should from time to time be sampled for the 
colliery owner, and that the quantity of arsenic conttiined. 
in it should bo estimated and compared with all available 
I data. For this purpose a thorough and accurate method 
of obtaining a fair sample is essential. This point cannot 
be too strongly emphasised. Tiie analyses desired are for 
the information and guidance of the colliery, and not for 
the purpose of obtaining a favourable report on specially 
selected samples for exhibition to maltsters. 

“ Where more than one seam of anthracite is worked at 
a colliery, advantage may bo gained by analyses of the 
seams separately, together with associated impurities. For 



168 JOURNAL OP THE SOCIETY Of OHBMIOAL INDUSTRY. CFeb.2».i»M. 


example, at a colliery four seams are Avorlced for malting 
coal, the ^ Big,’ ‘ Green,’ ' Gras Uchaf,’ ‘ Pump 
Quart’ veins respectively. The samples from the last 
two, which arc ‘ solid,’ and have practically u(> impurities 
to be removed, and also tli(i sample from ihc Big Vein, in 
which the impurities consist of large and easily-removed 
lumps of yellow pyrites, contained in each instance loss 
arsenic than samples of ‘ dean ’ anthracite taken from 
the ‘ Green ’ Vein. This Green V’ein also was found to 
have a band of impure top coal which showed 2H0 parts 
of arsenic per million. So far as arsenic is concerned, 
therefore, it would seem better not to work such a vein as 
the last-named for the supply of malting fuel. 

“ When colliery owners run short of malting anthracite, 
they occasionally fulfil their orders by arraDj^eraents v/ith 
owners of other collieries, and this of course is the regular 
practice of agents and niiddh^men in similar circumstances. 
Where this is done it would seem important that the 
person or firm who has undertaken to supply the maltster 
should inform him that the source ol‘ supply has been 
changed, and should ascertain that the new supply is 
satisfactory as regards removal of impurities. 

“The exceptional result obtained in the cas<* of authracite 
from a colliery outside the anthracite urea shows that it is 
desirable that the maltster, besides taking steps to obtain 
aaupplyof anthracite that is ‘clean’ and appaiently free 
from visible impuiiti(>s, should alsc’i ta!>(* the ]»re(!antion ot 
occasionally submitting .samples to the aual>st. 'fhis seems 
especially important when the suj)ply is obtained from a 
new colliery, or when the maltster receives anthracite of 
a different character from that to which he has hten 
accustomed.” 

In a short note Avhieh immediately follows this com- 
munication, my colleague, INIr. W. 1). J)iek, and myself 
have endeav''’Urcd to show that the pra< tice of adding 
sulphur to th(! kiln lire may result in the mall becoming 
coutaminated with argeiiic. Kxpenmcutal evidence is 
adduced proving that when arsenical fuels an* burnt in 
presence of sulphur a considerable amount of the fixeft 
arsenie is rcndi'rcd volatile, due no doubt to the reducing 
action of the sulphur on the kiln lire. 

The (iommissioneis report in the f(»llowing terms on 
hops 

“Ilofi are e.xposed to the products of combustion of 
fuel during their drying on the kiln, and it has also been 
suggested that they may become contaminated through the 
use of impure sulphe.r (on the kiln or as an insecticide) and 
jiossibly in other Avays. 

“It ip the practice of hop driers to emplo\ anthracite, 
and not coke, fer burning in the kiln, and if suitable care is 
exercised in the selection of fuel the risk of hops becoming 
contaminated is evidentlj small. The ipiautities of arsenic 
which have been reported to us as having been detected in 
hops have in all cases been minute.” 

I venture to think that the evidence offered to the Com- 
mission on this point Avas somewhat iiu’agre. Thii.s Messrs. 
Niven, Sdlamon, and A. K. Miller, say that they found small 
quantities Mr. Berry said (hat contamination was not 
possible in growing hops on a large scale, hut admitted the 
risk if improper fuel were used. Mr. ('. O. Sullivan admits 
the possibility, but points out that owing to the proportion 
of hops used the risk would he infinitesimal. J^r. Thorpe 
reported on Seven samples; one was free from arsenic. The 
maximum amount found was l/10l)th gr per lb. Mr. 
Thomson found l/80tli to l/lOOtb per lb. The expert (’om- 
raittee examined 11 samples of hops and found them tree, 
but r^gnised that hops might contain arsenic. 

My own experience has not been so fortunate, for in 
nlany instances 1 haAc found that hops sometimes contain 
relatively quantities of arsi'uic. Of 12 .samples 

examined in February 1901, four Avere free of ar.senic, the 
remainder containing from 1/IOUth to 3/16th per lb. of 
arstnious acid. Many samples now contain l/50th to 
1/lOOth gf. per lb. It is probable that many hops al 
present in uSe would he condemned by the Inland Bevehue 
officials. 

Finished Foods whi^h are liahlc to Arsenical Coniamina' 
lien. — Since ihc 1900 epidemic close attention has been 
given by hrcAA ors to the exclusion of arsenic from glocose. 


invert sugar, malt, and other materials used in brewing. 
In spite of such precautions contaminated beer is occasion- 
ally met with, for example the Halifax case. i*?uch instances 
may ooav, however, be considered unusual. The Commis- 
sioners are sati.sfied that most of the beer made in this 
country may be regarded as free from arsenie, and that 
Avbere detected it is usually iu minute amount. It has been 
agreed that it i« commercially practicable to produce beer 
which uniformly shows less than l/lOOtb gr. of arsenic per 
gallon, and in Avhich as a rule auy arsenic present is in much 
smaller proportion than this. 

ContamittcUion of Cereals or Hoots grown on Arsenical 
Soil. — Thi.s probability Avas investigated by Dr. J. A. 
Vmdeker. Kxperiments Avere carried out iu Avhich barley 
and swedes werii groAvu on plots Avhich were manured with 
superpho.sphate containing no arsenic, with superphosphates 
containing various known proportions of arsenic, and left 
unnutnured. The results were practically negative. Very 
small quantities of arsenic Avero found in the barley straw 
and leaves of the SAvedes, but no arsenic was delected in 
the grain or bulbs of the swedes. Mr. A. Angell failed to 
detect arsenic in the ripe grain oi iu the I’ruit or .seed of any 
of the plants groAvn on soil containing arsenical super- 
phosphate. 

, Paut 5. 

Precautions which should he luheti hg Manufacturers to 
e.rcludc Arsenic from Foods. 

The ('ommissioners stale at some length Avhat they 
consider the duty of the manntucturer ol fooils or food 
ingn dients when liability to ars(*i.ical conlammatiou arises. 
Thus, manufacturers of sulphuric acid, phosphoric acid, 
glycerin, glucose, invert sugar, caramel, and malt are 
advised to take steps to obtain uniformly degrees of purity 
Avhich are at present commercially attainable, and that they 
should always be alive to improvements Avlnch tend to 
eliminate even traces of arsenic. Moreove:,it is essential 
that manufacturers of the above substauecs and also of 
other iogredients of food Avbicb arc liable to arsenical eon- 
tamioation should frequently test their products for arsenic, 
and .‘should keep for their own guidance a ‘'\Ktematie record 
of the results of the testing, it i.s advised that the 
estiniiitious should bi* made by comparison of mirrors, 
obtained by the zinc and acid method, or idectrolltically. 

It is reganied as es^eutiul that any guarantee as to arsenic 
supplied by the manufacturer as un ingi(*dieut of food should 
be given Avith full knowledge of the amount of arsenic which,, 
if present, would be dereclcd by the tests Avliich he employs, 
and of the significance iu terms of approximate quantity of 
any minute proportions of arsenic Avhich he cannot be 
certain of excluding by the precautions Avhich he adopts. 
A manufiK'turer may give a guarantee as to freedom from 
arHcnie; eA'en if it contains a minute truce of arsenic (for 
example, l,.'i00 grain per lb. in glucose or malt), provided 
that he can state a definite proportion of arsenic which his 
product docs not contain, and that he endeavours to keep 
out arsenic altog«‘ther ii respective of the guaranteed limit. 

Tile Commi.ssioners are of opinion that no substance 
should be used ns an ingredient of food AAhicb contains more 
than 1/100 gr. per lb. of arsenic, or in the case of solution of 
1/100 gr. per gal. In many cases, more particularly glucose 
and mult, much smaller quantities than these are now 
Commercially attainable, and should be insisted on. This 
is one of the most important paragraphs iu the report, for 
the manufacturer may reasonably conclude that the allow- 
able limit of arsenical conturamation in an ingredient of 
food is l/lOO gr. lb. or gal. respectively. It was 
naturally foreseen that l/lOO gr. of arsenic per lb. could 
not be allowed in tlie case of glucose or malt, for this 
amount Avould mean considerably more than l/lOO gr. of 
arsenic per gal. in the beer. It perhaps, a little unfortu- 
nate that the last sentence iu the paragraph referred to 
could not have been strengthened, and the fact emphasised 
that l/lOO gr. of arsenic in malt is not an allowable 
quantity. 

The Commissioners regard it ns important that guarantees 
as re^rds arsenic should not be given unless tests are 
applij^’systeipi^tlcally and Avith sufficient frequency. The 
glvii^ of guaradtets should, hot be allowed to dpgenernte 
into a perfunctory routiue. .; 
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I’he Commissioners and many of the witnesses are of the 
strong opinion that the value of guarantees as to freedom 
of arsenic in ingredients of food and substances Used in tho 
i)reparation of food would be increased if such guarantees 
were given on a uniform basis with reference to official 
‘standards” which should define for particular substances 
the amount of arsenic determined by a definite teat which 
should be regarded as inadmissible, 'rhe Commissioners 
state that sucti standards are needed by manufacturers and 
the users of food ingredients. 

The application of tlie Sale of hood and Drugs Act to 
prevention of the contamination of foods by deleterious 
substances is materially hindered by want of an official 
authority with the duty of dealing with the various ^(‘dical, 
chemical, and technical questions involved. At the present 
time there is no authority to define impurities or adultera- 
tions which should be specifically looked for in the course 
of examination of jiarticular foods submitted for analysis 
under these Acts, or to lay down official standards respect- 
ing the nature and extent of impurity or adulteratiou on a 
given food which, without question, should render its vendor 
or warrantor liuhle to proceedings under tlu' Act‘J. In the 
case of foods liable to contain arsenic these drawbacks 
have been amply illustrated. The witnesses have been 
practically^ unanimous in urging on the Commission the 
need for* such official standards, and their imposition is 
considered essential to the successful us(‘ of the Sale of 
Food and Drugs Act to prevent arsenical conlammation. 
The powers of seizure given to the Medical Officer of Health 
or Inspector of Tv uisances in districts where Part II. of the 
Ibiblic Health Amendment \ct, 1890, has been adopted, is j 
not capable of saiisfaetory application where the proof that | 
the article is deleterious is dop^mdent on chemical analysis, j 
particularly as the otlicinl would have no power to lay an I 
embargo on the sale of a suspected article pending its 
chemical examination. The Commission expresses the 
opinion that the powers which medical officers of health 
possess under the Public Health Acts to obtain the con- 
demnation of unsound or unwholesome articles of food 
should be (*xt('nded, and that they should be able, subject 
to proper restrictions, to lay an embargo on the sale of the 
suspected articles or on tlie use of the suspected ingredients 
pending theii oflicial examination. 

It is advised that dealers or middlemen selling to food 
manufacturers should asci vtain from the maker of the food 
ingredients that the article to h(‘ supplied is suitable for 
food purposes. Attention is also drawn to tin' too prevalent 
custom of selling chemical substanci's to food raunufacturers 
under misleading or ambiguous tiade names. 

The Commissioners suggest that mineral and coal tar 
colour makers should prcviuit colours bcintr supplied for 
food pur]»ose-, for, apart from the possibility of being 
contaminated with arsenic, they are generally used for 
undesirable purposes. Tin* use of chloride of tin for 
producing a bloom on West Indian sugars is .ilso 
condemned 

Finished Food liable to contain Arsenic. — The manu- 
facturer who uses substances liable to contain arsenic in 
the preparation of the food which he supplies to tho public 
can guard against arsenical contamination (1) by obtaining 
adequate assuiance from the vendor that the ingredients 
which he purchases arc satisfactory in respect of arsenic, 
and by taking care that their iutend(;d use for food purposes 
IS known to the vendor; (2) by testing the ingredients 
which he purchases or prepares. 

P/SRT G. 

Present Means of Official Control over Purity of Food in 
I relation to Arsenic. 

Under this heading the Commissioners summarise the 
effect ot tht' evidence regarding the means of official control 
over the purity of food. 

over the Manufacture of Food or of Food 
The existing Acts provide little, if any, 
omciai control over the proceedings of manufacturers of 
ingredients, and control can only be 
xercised when the manufacture of the food is completed 
and It is on sale to the public. The powers of the entry 
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of Government officials into fketories for specified purposes * 
is discussed. With regard to dutiable articles, various 
powers of inspection or sampling are conferred upon 
Revenue officers. The object with which these powers have 
been granted has been the protection of the Revenue and 
not that of the public. Under the Customs and Revenue. 
Act of 1888 the Treasury has power to prohibit the use of 
any substance or liquor of a noxious or detrimental nature, 
in the manufacture or preparation for sale of any article of 
“ excise.” In October 1901 this power was used in respect 
ot glucose and invert sugar containing arsenic. Since the 
issue of the order the Board of Inland Revenue has had 
niunerous samples of various brewing materials examined, 
and in some instances brewers have been warned when mak 
or other ingredients Avere found to be seriously contaminated 
with arsenic. In the ease of substances' submitted for sanction 
as additions to bei r, the Inland Revenue have the power of 
vetoing their use if they are considered undesirable or 
contaminated with arsenic. It follows, therefore, that so 
far ns beer and dutiable urtiele.s are concerned the public 
can he protected from arsenical contamination. 

'Phe Commissioners point out that the evidence received 
from various official witnesses shows that the Sale of Food 
and Drugs Act, as at present interpreted and administered, 
as unsatisfactory for the purpose of protecting the consumer 
iagainst arsenic or other deleterious substances in food for 
the following reasons : — 

(1) Prosecution of Retailer.— \n most cases prosecutions 
must be directiid, uot against tho manufacturer, importer, 
or iniddh'man, but against the retailer, ivho in the majority 
of cases has had nothing to do with the contamination, and 
is seldom in a position to ascertain that it exists. The 
retailei may be di fended by the manufacturer, but the 
retailer is liable to be prejudiced in the eyes of hi.s customer, 
and the evidence brought forward on this point shows that 
the authorities are often reluctant to institute proceedings 
iu these circunistauces against a person Avhora they do not 
ri'gard as culpable. The question of warranty and its weak 
points is discussed. 

The Food and Drugs Acts are generally intended to deal 
with certain well-known forms of fraudulent adulteration, 
and the officers who collect samples direct their attention to 
such cases. They have very little expert advice or direction 
which enables them to know what samples should Abe 
obtained as a control against substaiices injurious to health, 
or in what number they should be taken. Public analysts 
receive samples iu order to report upon their ^''genume-< 
ness ; ” it is no part of their official duty to advise as to tho 
nature and number of the samples which should be taken, 
and, usually, their autberitieR do not invite their eo-operation 
in the matter. 

The absence of official standards is referred to, and as 
mentioned before the Commissioners consider their im- 
position essential to the successful use of the Food atid 
Drugs Acts, to prevent arsenical contamination. ^ 

I’art 7. 

liccomoiendations a.i to Improvements in Officiaf Control 
over the Purity of Food. 

The Commissioners consider that the control which eftn 
be at present exercised is unsatisfactory when applied, to 
tho prevention of risk of eontamiiiatiou of foods by arsenic ; 
and, further, that serious defects exist in the machinery 
available to safeguard the public against the introduction' of 
poisonous, deleterious, or valueless substances in general, 
into articles of food. In making the recommendations the 
Commissioners have regard to th^e broader issues concerned, 
and not merely to arsenic. 

They point out : — . 

(1) The necessity for more extended administration by 
the Local Government Board. The work of local authorities 
should be co-ordinated, and they should have advice as to 
the way in which tho Acts may best be applied to secure 
the purity of food. The Local Goverament Board should 
undertake furtlier duties of supervision and wacofifalnesa 
in relation to the purity of foods and the adminiatratiqit^oit 
the Acts bearing on tlje subject. TheBoaid, riioukl>n|^ 
have the advice of a speeial officer with smtable sifientifit; 
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- kaewiedge, who bbould be ia relation with the Gorernment / need hardlj remind those who had had to nmkd deter- 
laboratory', and have adequate laboratory assistance. minations of the amount of arsenic in articles of food or 

(B) Necessity for official standards : board of reference. I other articles that the dilhculties which attended the use of 
The Local Government Board should be the authority to / ’ tmatmal quantities of 

prescribe and from time to time vary standards for the 


purpose of the 8aJe of Foods and Drugs Acts. Similar 
recommendations were made by the Committee on Food 
Products Adulteration and the Committee on IVeservatiees 
and Colouring Matters in Foods. Like these committees 
the Commissioners advise that any action taken by the 
Local Government Board should be based on the scientific 


I arsenic had to determined, .‘is was the case Jo the great 
majority of cases. The /:int‘ and acid method laboured 
under the theoretical disadvuntap^e that if the zinc was in 
the ideal condition — an iibsolutcly pure zinc — it was useless 
for the purpose, because it would nut generate hydrogen, 
j and therefore would not make arseniurctted hydrogen. 
There must be a certain quantity of ussoeiated metal with 


advice tendered by a board of reference. This hoard I hefoie it would do its wo?k. ihey were thus 

fhould not be adminktrathe, but consultative. Ue j P'""'? “'’■'"{“K'' P“™* “ 

standards for ingredients and substances used in the pre- 
paration of food is also dtalt with, and there should be no 


difficulty in arriving at standards which will be of assistance 
to the manufacturer in pi epiiring substances used in food 
preparation. The eoutrrd oAor arsenical contamination 
recently exercised in breweries by the Board of Inland 
Bevenue should be continued, and this control should 
facilitate the general adoption of official standards whicli 
may in future be prescribed in respect of arsenic in beer 
ingredients. 

The Coinmi8.sioncrs advise the following ainondment of 
the Sale of Food and Drugs Act : — 

If, in a prosecution instituted iiudei the I-'nle of Food 
and Drugs Acts, it is alleged by defondaid \ that the 
article was sold in the condition iii which it was supplied 
to him by B (e.//., the manufacturer, importer, or gner ot 
warranty), or that the contamination ia due to an mgiedient 
supplied by (J, it sliould be j»()ssible for A to attach B 
(or C, as the ease may lu*) to the prosecution 'Hie same 
principle should iippl} to tJie person thus associated in the 
defence if he in his turn alleges that a third party is 
responsible, by breaeli of warranty or otherwise, for the 
adulteration or contamination of th(' final product. 

If the whole facts are thus hi ought before the court at 
one hearing, rosponsihihly can he properly brought home 
to the real offender m a way not at present possible. Ju 
making this recommeiidaiion the Comiuisbioueis had in 
mind the precedents wliich arc afl’ordecl by s<*ction 12 of 
the Truck Act, 1887, and by section Hi of the Factory 
and Workshop Act, 1901. 

A memorandum is appended by Dr, ’fhorjie to the effect 
that instead of creating a permanent coinmittoe of scientific 
men, it would be preferable to follow^ the procedure of the 
Board of Agriculture, and to eiuruat th(' consideration of 
the propriety of fixing a standard to specially constituted 
committees on which manufacturers and technical experts 
ill the trade concerned were rejiresentcd. 

Disci ssion, 

Ur. Thohok said the ])aper Mr, Baker had brought 
forward was a very condensed and admirably succinct 
account of a lengthy and {irutracted enquiry, and he should 
have been pleased to have liad the opportunity of listening 
to what gcnllomeu present might have to say respecting the 
findings of the Commission, after which he might have been 
in a position, possibly, to throw' some light upon the points 
W’hich might be raised, or to give further information. 

The Chaiumak said they would be glad to hear Dr Thorpe 
again later on if necessary. 

Dr. Thorim: said the first point that occurred to him was 
the position which the electrolytic method had been placed 
in by the Government Laboratory as being what Mr. Baker 
had called the de fad o official method. It was not the 
intention of the Departmental Committee appointed by the 
Board of Inland Itsvenue to put the electrolytic method in 
any superior position to the zinc and acid method, but it 
was the fact that it had become the method in vogue at the 
Government Laboratory. But tJiat in no true sense eon- 
stituted it the official method. He should think it con- 
venient that, should any judicial proccediug.s arise in 
connection with the determination of the amount of 
arsenic in a material, the amount should be assessed by 
the electrolytic method. There were a number of reasons 
which had led them at the Government Laboratory to 
prefer the electrolytic to the zinc and acid method. He 


I would be inoperative ; but if, ou the other baud, it contained 
certain a.ssociated metals li would in the case of some of 
them also be inoperative I'oi it was found that if zinc 
contained any eoiisidcrahle quautity of iron, although it 
generated hydrogen with remarkable facilitv, yet, when 
arsenic was mlded to that zme very little was obtained in 
the form of arseniiireited hydrogen. For some reason, 
which was not wholly explained, the presence of the 
associated iron tended to retain the arsenic and prevent if.s 
evolution as aihcniuretted bydrogen, I'hereiore, some 
men'll must be piesent, bu( eare sliould bi* taken what that 
particular nietnl was which set up the galvanic action on 
which the e volution' of the hydrogen depended. He need 
hardly say that it was not always practically possible to 
secure that happ\ condition of things, namely, a sample of 
zinc which might be opeialive, and which should be at the 
same time seiisitiie and sufficiently free from arsenic to be 
used. It was tliat futt which caused the dillieulty, and 
although they made every effort to get all the samples they 
could, they were constantly met with the eccentricities 
arising from the zinc used, and that being so tht-y wen 
obliged to reh on a method which did away w'ilh the zinc 
ttltogethei 1 q the Gc)\eriinient Laboratory they were in 
the fortunate position, as were many others in large towns, 
of ba-viug a ready supply of current available, and it was 
very ea'^y to reduce tlic intensity to nieiiHgi'able proportions 
suitable for tin generation of liydrogi n, and tlierefore to 
the formation of ar-eniai«'tred hydrogen. It w'us really by 
force mnjeure tliat they witc driven to the adoption of the 
electrolytic method, and being so driven, they gradually 
worked out the piiicipJcs of that mithod in the form in 
which the Dcpaitmental Committee eventually presented 
the matter to the ( kmimissioners. At the same time they 
fully recognised, as Mr. Baker had pointed out, that there 
mu.st be iuminierable eases iu which it was not possible for 
operators to avail lheins) lves readily of the electric current 
(and the adoption of secondary baiterii'.s was a very' 
troubleswine i)icce(lure). and for that reason they' did their 
best to make the zinc and .n id method, as f<ir as they could, 
a practical method, Jfe might say, iu thi.s eonncetion, that 
from careful exj>criment.s by some of bis assistants, he was 
convinced tbat when they did get that cooipaiatively rare 
thing, the jwoper kind of zinc, the rcvsults of the tests, the 
character and intensity of the mirrors obtained by the zinc 
and aci.d method, Hul>stantially agreed with the results 
obtained by' the electroly tie metliod At the same time, on 
account of the diffi 'ulties which attached lo the zinc method, 
he thought it would very considerably clog judicial pro- 
ceedings if one had to go into ( kiurt with a method which 
was liable to so manv tbuibts and open to so many points of 
attack, and therefoic he thouglil on the whole it was 
preferable to confine themselves to a method, when there 
w'as an issue of a judicial chanicter, in which those diffi- 
culties w'ere obviated. 1 ertainly for the general purpose of 
working, for the bicwcr or the malthiei be was sure that 
the public was efficiently' protected by the intelligent use of 
the zinc and ncid method. As Mr. Baker had said, it was 
the fact that brewing sugars at the present day were 
practically free from arsenic. He did not wish to claim 
any special credit for the action of the Inland Itevenue, but 
there was no doubt that the efforts of the authorities to 
carry out the intention of the (Commissioners had very 
largely resulted— of course, with the intelligent co-operation 
of the manufacturers themselves — in getting to this very 
happy consummation. Ho might lemind them tbat all 
the makers of brewing sugars in this country were now 
under Excise supervision. There was a permanent Revenue 
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Officer attacbeA to them, and by direction of the Com- 
missionere of Inland Revenue it was one of the dnties of 
that officer from time to time to take samples of their 
products, every month he believed, and to forward those 
.samples to the Government Laboratory for the purpose of 
being tested as to thtsir freedom from arsenic. Thus they 
were in a position to warn the makers if there wa> any 
contravention of the intention of the Commissioners as to 
purity in this respect. Having now made very many 
hundreds of estimations of arsenic in these materials, he 
could assure them that probably there was no common 
article.s of food so free from arsenic, as these particular 
materials. He regndted to say, however, that that was not 
quite the case with regard to malt. Immediately after the 
arsenic scare a very considerable quantity of malt was 
withdrawn from the market, as it was found to be 
arsenicated, and it was practically an unsaleable article, 
and for some time alter the Commission commenced its 
enquiry malts were of a very high degree of purity. 
Whether the idea of arsenic and the constant talk about it 
bred a sort of familiarit}’ which led to contempt he did not 
know, but he was sorry to say that it was the fact tbat 
within a comparatively recent time the general character of 
the malts which had come into consumption was not by any 
means so higii as regarding freedom from arsenic, as it was 
immediately snbs-(]ucnt to the so-called arsenic score. At 
the same time he did not wish to he an alarmist in this 
matter. 'J’lu* amounts lie found were not very large — 
nothing approximating to what the condition of things was 
before, and certainly not so large as they found in the 
snmpl(‘s of malt to which reference had been made. Still 
he now did occasumaliy meet willi sample.s which were 
distinctly beyond the limit of J/)0()th grain per 1 lb. as pre- 
‘*eribed tiy the Gonimissioncrs. Mr. Haker had said he 
thought the Commisoon, peihaps, was not fully mfonned a-, 
to the amount of ur'^euic uhieh might occur in hop.s, and he 
coull corroborate him to this extent, that within the last 
two or three da) s he had liud samples of liops through his 
hands which certainly contravened the limit of 1/lOOth gmin 
of arsenic per lib lAeu now’ tlieic were certain materials 
occasionally used by brewers — things whicli weri- ancillary, 
he might say, to the operations of the brewer, not exactly 
part and parced of Ins every day work -where apparently 
sumcieiit care w’as not taken to exclude, as it easily might 
be excluded, even small (juautities of arsenic. lie had a 
particular article in his mind which was used to a limited 
extent by biewer^ which contained as much as two grams 
01 arsenic to the llh. That show’cd an amount of culpable 
carelessness on tiie part of somebody which ought not to be 
tolerated, . 

Mr. A. (idui.oN- SVLAMOS desired to add his tribute 
to the praise already accorded to Jlr. Baker for his 
*“ ll"""/?!!! they would all describe as a 
masterly document He might be permitted as one who 
•*“* outbreak in attempting 
^ *0 ducll It, to say a few words respecting the use 
of the test which the Manchester Committee felt was the 
H? ..t ! “ terrible calamity, 

til had certainly at the 

hT. 1 “i*' oomo in for an undue share of criticism. 
h^Tmi ® <-’<>“™'8sion in their Report 

mltio^ . a the test under the conditions 

Sd thsf^’ •“ ‘hiuk that Mr. Baker 

misrila ^7""'g>.«“‘>or8cd the conclusions of the Com- 
irTheM**® the Manchester Committee was 

as it was fot been then elaborated 

Tea alhnn; themselves in the midst of 

its S f p«sib1e Tferw"*’ “it “* “fP 

thousHnri. “ ^ere called upon to make 

isotoed • TP K harrels of beer very often 

Cm had to h® ® “ T P“hhc-hou8cs. These 

S.un« whic^T r‘“^ T T" hut for the 

“ittee^Js" ’'ho formed part of the 

obviously to^Crel to be poisonous quantities. Traces had 
of that thev wo. *®^ted to the Marsh-Berzelius test, and 
Lootog Lk “tkiug the investigition. 

er« SL the “ “ he did and haf done 

as a test when ® Marsh-Berzelini method 

a test when pronerlv emimnozi a u.. 


as a test wli«n oi me Marsh-HerzeUni 

thought that if equipped and carried out, he still 

} one of those who had criticised that 


process were to go to Manchester under similar oiroum* 
stances they would revert to the Eeinsch test recommendeil 
under the conditions then existing. The result of the whole 
investigation by the Commission had come to this, that the 
two chief causes of food contamination by arsenic consisted 
m sulphuric acid and in fuel. He could have wished, 
although he knew he should not have the sympathy of 
sulphuric acid manufacturers, that having regard to what 
he had seen and to his experience quite recently— having 
regard to accidents which might occur through mis-direction 
or by non-directioii— that the Royal Commission had seen 
Its way to insist that all sulphuric acid manufactui-ed from 
pyrites should bo de-arscnicated. It was not a very great 
additional expense, and it would certainly minimise the risk 
of accidental contamination against which no legislation 
could provide. One could say to-day that the precautions 
which had been taken by the Inland Revenue had certainly 
given them sugars, which he could with confidence state 
might be rogardad as free from arsenical contamination, 
tie Old not think at the present there was any danger in 
that respect other than danger due to accident or design. 

respect to fuel, the conditions were different 
When they adopted the Reiiisch test at Manohoster thev 
had no idea that malt was apt to be contaminated with such 
notable traces of arsenic as were subsequently discovered. 
Iherefore they devised conditions for the use of the Reinsch 
test, which would deal with the quantity which would in 
effect prevent poisonous beer going to the public. Thev 
soon found, however, that the conditions prescribed were 
too rigid to pass beers as arsenic free, and they subsequently 
.iltercd that test and made it into one which would pass a 
mere trace, but which at the same time would reveal the 
liresence of any injurious quantity of arsenic. In the case 
of the Halifax malt to which allusion had been made in 
wAiieh the Reinsch test was applied, it would be found that 
the hrst prescribed method was adopted and not the second, 
lliey hud discovered that these traces of arsenic came from 
mult and that their presence should be prevented. No 
doubt tlie bulk of the arsenical contamination of malt came, 
in the Yorkshire and Lancashire district certainly, from the 
use of gas coke, and as Dr. Thorpe bad pointed out, since 
gas coke was wholly discontinued the malt became of 
exceptional purity. TJie cause of the coutamination of some 
of the malt of to-day he thought was not far too seek. 
Maltsters had been loyally working to produce a malt free 
from arsenic, and the brewers on their side had spared no 
pains in insisting that they should have such deliveries, 
lhat had meant that maIt^ters had been advised to give up 
using coke, and in fact every fuel but anthracite. Thus 
there was an increased demand for anthracite used for 
malting purposes. His experience was that anthracite fuel 
as now employed showed a distinct increase in the trace.s 
of arsenic it contained. That was probably due to a larger 
consumption, and to the difficulty of sorting the quaUty, 
in the manner Dr. Thorpe had pointed out as being a 
neceosity. He did not say that the exercise of greater care 
on the part of the suppliers of anthracite would not prevent 
this, but there was no doubt a tendency for maltsters to be 
lulled into security when they were using anthracite, and 
to think that they were more free from any possibility of 
trouble. Such was not the case, for he bad come across 
numerous samples of anthracite containing very appreciable 
amounts of arsenic by way of traces. He had come across 
some which showed as much as l/20th grn. to the 1 lb., and 
sometimes some kinds of anthracite in which a considerable 
proportion of it was in the volatile and not in the fixed 
condition. Again he had met with specimens from de- 
liverie.s in which one could see cietaceous lines running 
through it, and if one split them and pulled off the scales, 
they were found to be highly arsenical. It was extremely 
necessary, therefore, that the utmost care should betaken in 
the selection of anthracite, and that the maltsters should 
devise some form of test,' or some form of treatment which 
would prevent the poisibihty of these traces of arsenic from 
anthracite ^tting into tbe malt. 

Mr. A. R. Lirg said be s^o must congratulate Mr. 
Baker on the very clear and lucid way in which he had 
presented this very important report. It was very satisfoc- 
tory to him to find that the Commission tbrongh Dr. 
McGowan’s work substantially corroborated what he found 



172 


[Feb. 29. 1904b 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


in the case of malting fuel. He believed his own analyses 
were low, as he had not removed the iron as Dr. McGowan 
had done in the solution in which the arsenic estimation 
was performed. They had to thank Dr. McGowan for 
the very exhaustive data which he furnished to tbeGoin* 
mission, which from the chemical point of view constituted, 
perhaps, one of the best features in the report. He 
thoticbt that Mr. Jlaker’s suggestion that sulphur exercised 1 
a reducing eifect on arsenic and caused it to be volatile j 
was no doubt correct, and he could eorroborun* tlie fact 
that hops were far more freqiu ntl}'^ found contaminated ' 
■with arsenic than had been generally supposed. He him- 
self had quite recently found commonly such amounts us 
1/lOOth grain per 1 Ih., and that day he had examined a 
sample of hop which contained l/4Uth grain. Of course, 
he knew hops were very much more freijucntly sulphuied 
on the kiln than malt, and probably that was the reason of 
their contamination. 

Mr. Grani’ Hoopeu said that after the remarks already 
made he need say nothing Avith referenei* to the analytical 
results which had been brought out by the (’ommissioii. 
ilut there was one point which liad not been touched upon 
so far in the discussion, and that hau reference to the 
condition of the malt actually in use at the present moment. 
He must say he wii'"/ much stuiek ]»y the fact that in the 
evidence given before the ( 'ommission the malting Avitnesses, 
who came specially to deal with the question of the piejiara- 
tion of the malt, were one anil all agreed upon the fact that 
-atisfaclory malt could not be prepared without tlie direct 
action of the Lilu fumes upon the.giam Again and amiin 
the Commission were told that whilst it was quite possible 
to dry malt, it was impossible to cure malt without the 
direct application of these fumes from the fire. Helieviug 
there wore many practical men present he venturv-d to put 
it to them, whether that opinion was an altogether sound 
one, whether there w’as not something of a tradition which 
might be usefully questioned when they were face to face 
wiSi the fact which Dr. Thorpe had mentioned, that malt 
was still found coutaining arsouie m quantities which 
occasionally approached a dangerous limit. Sugars had 
been brought to a degree of purity which rendered them 
entirely satisfactory fi om this poim ot view. Was it not 
a question lor the practical men in the iudiistry to consider 
whether the production of mall could not be made ' 
equally safe. Some years ugo an endeavour was made to 
iuterest the brewing trade m the jueparalion for brewing 
purposes of un malted grain whieli should have something 
of that empyreumatic fiavoiir characteristic of malt, and a 
patent was takiui out for a plant more especially d(‘signed 
for the treatment of barley. This torritied hurley was 
produced b> passing the grain through eomethiug which 
approached the character of a coftee-roasting machine, 
with this difference, that the cylinder instead of being open 
from end to end was so divided that the grain passing in 
at one end travelled i ontinuously through aud round the 
cylinder, and when it reached the other end it had been 
exposed to a high temperature sufficiently long to com- 
pletely dry the gram and give it a certain toasted character, 
whilst at the same time the grain was so distended that it 
exhibited something ot the light porous character of malt. 
He did not know whether this patent was still in existence, 
but he would ask whether, in connection with that invention 
or some similar application of the idea, there was not a 
possibility of producing a satisfactory malt w'hieh yet should 
not have been directly exposed tn the fumes of a kiln fire. 

< Mr. li. J. Friswki.l said the few words he had to say 
were practically historical. There was an arsenic scare 
in the year 18(i9, at w hich time he was a student at the 
Boyal College of ( fiemistvy. The Royal Copiinission on 
the ToUptipn of Rivers had discovered arsenic in sewage, 
and Dr. set Mr. Adrinn llrowu aud himself to 

work to discover the source of this arsenic. This resulted 
in the preparation of a uumber of standard mirrors, and a 
few days ago he discovered an oU note book containing 
46 determinations of arsenic made by himself, and also a 
number of rtfsearohes on the sensitiveness of the tests. From 
this note-book he was able to recover the standard mirrors 
which they then used, and he found that the lowest stan 
dard was y^th mgm„ and they went up 2, 4, 0, 8, 10, 15, 
^0, and 30 hundredthsr They hail to draw out the tubes in 


which thqse mirrors were made from large pieces of com- 
bustion tubing. They were sealed up in hydrogen, because 
they found that they were volatile and disappeared- The 
result of the matter was to discover arsenic in a great 
number of substances — iu nearly all soda ashes, caustic 
soda, ill some soaps, and generally they traced the arsenic 
back through sulphuric acid to the pyrites used in producing 
it. Then another series of experiments was conducted with 
London soot and Loudon air. lie had no record of those, 
hut he believed a certain amount of arsenic was detected in 
2.5 cubic feet of air draw n from the space over the lecture 
threalre of the old ( 'ollcge of ('hemistry in Oxford Street. 
He had one record of the soot taken off the roof, but the 
note-book stated there w^as no arsenic in that. The result 
of the whole series of investigations w^as to show that the 
arsenic found in sewage products was traceable hack to 
pyrites, partl^^ through alkalis, soap, and products iu which 
sulphuric acid was used at some stage of the maimfactui c, 
aud partly through the eoiil brasses, as he believed that soot 
WHS fouud to he arsenical, though he did not examine any, 
and the only sample of roof-sweepings examined contained 
none. He might call Dr. i'horpe's attention to the fact 
that a large quantity of sweetstuft' was made of mai/e which 
was burst by roasting over small coke fires. It was 
aftenvards coated with sugar, and he. would suggest that it 
should be examined for arsenic. 

iJr. Thorne said he could endorse what Mr. Salamon 
said with regard to anthracite. He had had occasion 
recently to test different samjiles of malt made in the same 
kilns under similar conditions, except the coal used, and he 
found that although only different kinds of anthracite coal 
had been used, the malts varied very considerably in thi* 
arsenic contained in them. It never reachc4 u serious 
amount, the maximum being 1 /40i)th grn,, butS iiried from 
about 1/1, OOOth up to about l/4()Uth grn per lli. He would 
ask Dr. Thorpe whether he would eo’Tcct one expression he 
had used, which he thought was taken in a little different 
meaning to what he intended. When he spoke of confining 
the standard to 1/ 100th grn. of arsenic per 1 Ih. in malt, the 
speaker had noticed that that was a point which had been 
misunderstood in tlie report of the Commission, and bad 
been misundeistood or overlooked m Professor Thorpe’s 
evidence A great many people had suppost'd that it 
authorised the assumption ot safety if tlie arsenic iu malt 
did not (.xceed l/iooth grn. per 1 Ih. Of course, as 
Dr. Thorpe pointed out in his own evidence, if they had a 
malt containing that quantity, the beer jiroduced from that 
malt might contain anything from, say, 1/80th grn. up even 
to l/50th, or in strong beers to l/30ih, and would then be 
condemned by the Royal Commission limit. He quite 
agreed with what Dr. Thorpe suid as to the relative posi- 
tions of the electrolyti<* and Miirsh-Herzelius methods. All 
who had used the ^ I arsh- Berzelius method know of the 
difficulties as to purity of materials, and those who had 
facilities for adopting the electrolytic method would cer- 
tainly overcome those difficulties. Hut his experience in a 
very large number of determinations was, that if care were 
, taken, the Marsh-Berzelius method was still a very reliable 
one, and by a slight modification of the method of purifica- 
tion of zinc by sodium, which Mr. Hchner first told them of, 
one was able to get a zinc which was very reliable indeed. 
If the purification were carrii d out ut a low temperature 
anil with precaution, to prevent too rapid oxidation, one 
could obtain a zinc which was sensitive, fairly easily 
attacked by acid, not giving a rush of gas but a regular 
and fair current, and yet free from arsenic. 

Mr. Bryan Corcoran, with the reference to the question 
of arsenic in malt, said tliere were different sorts of malt 
kilns, and it is only necessary to know the kiln which 
actually made the malt to enable one to judge the 
quality of the malt itself. Some malt kilns do not properly 
diy with any amount of heat, while others dry at a very 
lew temperature, and these points were very necessary to 
be known, as they regulate the deposition of the volatile 
substances. 

With regard to the fumes of combustion not coming in 
f Qontaot with f!^<^Qpds^.this> could be done, but it was not so 
oasy or so economicfu, and malt geneiplly was npt so 
satisfactory as when the fumes passed through it. He 
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could show Mr. Hooper a torrefying machine in which 
all the 8tiiroh cells were ruptured, no that barley weighing 
jO lb. per bushel would come out weighing nnly 25 1b.; 
in other words, one bushel ol barley is equivalent to two 
bushels of toireficd matenal. 

Mr. Bkuuy said that many imported Herman materials 
used in brewing were sometimes found to eoulain arsenic. 

Dr. 'rnoueK said if ho accurately appreciated the obser- 
vation ot Dr. Thorne it was that a limit of 1/lOOth grain per 
ton of malt amonnted to much more thau l/lOOtb grain per 
gallon of beer, 'fhat might or might not he the case. That 
assumption wns buned on the ,sup])Osiiion that all the arsenic 
present in the malt got in the wort, and eventually into the 
boer, hut all expeiieiuc went to show that that did not 
necessarily follow. I’ructical experience had shown that a 
limit ot 1 moth grain per 1 Ih. of malt did tend to the pro- 
duCLion of beer A\ith le^s than ]/lC)Oth grain per gallon. It 
was a fact tnat the greater poition of the ursenicated 
material Irom the malt was frequently in such a condition 
that it never went into solution at all. It was not all there 
as suhlimated arsenious oxide, hut a coiisiderahle fraction 
was theie simply mechanically put on the malt by the fine 
particles of insoluble arseniates which were dopoaited on 
the grain. 

Dr. Buchanan writes “J hope the adiiiinistrnti\e side 
of the report will not b(‘ lost sight of by chemists, though 
perhaps tinestions that more particularly affect public 
analysts will hardly come iindei discussion much at your 
meeting. I it el that one of the chief lessons of the inquiry 
is that both iiiinml'actiirers and eheuiists, and the chemists 
of public udthoiitics, should be in much bettei and closet 
relations with j)rocesses of food manufacture than they' are 
at present, 'fliey seem to mo to he much too much treated 
as mere analysts, and t(* be called in at too late a .stage. 
But 1 suppose this is an old complaint.” 

A lelfer was received from Mr. A. C. Ciiavman in which 
he says that so far as brewers and maltetcrs arc concerned 
the limits suggested in the llcport aie fail, and •will not 
press at all heavily on any man who exercises reasonable 
care and supervision over his muterialh and manufacturing 
operations. ( living t<* its extraordinary ramifications it is 
quite possible that cases may ari.se (although they must 
ncce.ssarily be fc\\ ) which have not been brought before the 
notice of the (’onirnussioaers, and which are consequently 
not specifically dealt with in tJieir ileport. The recom- 
mendations contained in the final Deport might therefore 
very seriously affect one or two manufacturers of materials 
of which th< (.’oinmission could have h;id no cognizance. 
These cases, however, would doubtless receive dtie con- 
sideration from th(* .\uthoriiics as they aro.se. Not the 
least important recommendations made in the Deport are 
those dealing with the existing Sale of Food and Drugs 
Acts, and all who arc concerned in the administration of 
these Acts can only hope that before long full effect will 
be given to those reconimeiidations, 

• T.’Nqlish wrote; “ In his remarks to the meet- 

ing, Mr, (lordon isalumon said ‘ he could have wished, with 
regard to the sulphuric acid, that the Royal Commission 
had seen its way to insist that all sulphuric acid manufac- 
tured from pyrites should be dc-arsenicated.’ This is a 
very serious suggestion to come from such an authority as 
Mr. Salamon. 

„ The amount of sulphuric acid used in the manufacture of 
modstuffs ic only a very small percentage of that produced 
lor other important industries. Large quantities of acid 
ra^e from well-known ores such us the Kio Tinio, Tharsis 
and others, containing about 0* 1 per cent, of arsenic are 
used 111 the soda, &c., cotton-bleaching and dyeing, maQlire, 
other industries without detriment. 

‘a de-arsenication, which Mr. Salamon 

SI ers so small aa to be almost negligeahlo, I may say, 
experience, that it adds materially to the cost 
Foduemg sulphuric acid. 

ha sulphuric acid made from pyrites should 

tha ° process of de-afsenication to ensure that 


into their products would indeed 
legislation”^' utmecOssary piece of 


‘•It would add considerably to tho cost of production 
of many articles manufactured in the iudastrles cited and 
add further restriotioos to many trades which are now 
struGrgling in the face of severe competition from abroad. 

Mr. KSalamon's suggestion is no doubt made with the best 
intention, namely, that the public be safeguarded against 
any recurrence of the arsenical poisoning which has been 
traced to the use of highly arsenical sulphuric acid ih the 
manufacture of glucose, iS:c., but 1 do not think that he has 
taken into consideration how unfair it would be to other 
manufacturers, to insist upon such measures, which he 
evidently deplores have not been taken, for the benefit ol one 
class of manufacturers. 

“ The public can be ensured against arsenical poisoning, 
without resorting to such extreme measures, by compelling 
the manufacturer of foodMtuffs to examine carefully every 
article which he uses in the manufacture of his proilucts, 
and to insist upon the examination of such products before 
leaving his works.” 

The Chaikman said they had had a most interesting 
discussion. No doubt a great number of articles of food 
were liable to contamination from arsenic, and it wan 
fortunate that the death rate kept falling, instead of rising 
under these conditions. He was glad to find that articles 
of lood were so carefully watched, but there was one 
question be should like to ask, and that was with regard 
to the very large quantities of glucose which came into 
this country for the manufacture t'f beer and other articles 
of food. He was in the law courts some time' ago and 
heard two witnesse.s, large confectioners, swear that they 
did not tc.st the glucose as they used it in the manufacture 
of tho articles they made. It that was the general stath of 
affairs, and they got materials like that from abroad, there 
seemed to be a great opening for analytical chemists. 

Air. A. G. Salamon said he had made many tests of this 
foreign glucose, and though he would rather see it made 
in England, he was bound to suy that, as a rule, it was 
extremely free from arsenic. 

'Phe Chaikman said he did not mean to say that impoi ted 
articles were impure, but he did not think Mr. Salamon 
had quite given the information be wished for, which 
perhapp, someone els© could supply, namely, whether there 
was any control of such materials that came to this country. 
'rhe> knew English manufacturers were consoientious, they 
bjheved the Germans were also, and they thought the 
American manufacturers were highly conscientious, hut at' 
the same time he should like to have some little analytical 
control over thi' large quantities of glucose that came to 
this country. 

An important point bad been raised as to tho fuel ; it 
seemed they were in rather a bad way with regard to that. 
It was naturally a disadvantage if they could not use coke, 
and if anthracite were unreliable, where was pure jBritish 
beer to come from. He believed there were methods of 
purifying fuel, and possibly some fuels, such as peat, miglit 
be utilised, but clearly some kind of fuel by which they 
could euro or dry malt without the danger of contamination 
was evidently a great want. They were importing such 
large numbers of cheap articles that it would be almost 
worth while importing fuel if they could find one free i^om 
arsenic. 

Mr. Bakbb, in reply, said there was one point which he 
should like to refer to, as it was probably the most important 
raised during the discussion and that was the statement of 
Dr. Tborj^ about malt containing 1/lOOUi gr. of arsenic 
per Ib. The wording of the report was, We think that no 
substances should be used as an ingredient of food that 
contains a larger proportion of arsenic than 1/1 00th gr. 
per lb.” And then later Qtx it said, ** in many cases, 
particularly glucose and malt, more stringent limits w 
now attainable commercially, and should be insisted, on.” 

Theu turning to the question of malt, the Gomm^sioners 
reported: “All our. evidence goes to show that it is now 
commercially practicable to produce n^It which either 
may be considered free from arsenic or in which the 
amount Is certain]/ less than l/250th of d gr., nko^t 
ihalts prepared during the past two years' bhing 6f 1;his 
nature.^ He thought ]t wai dearly m the df the 

Comtifisdbherii that malt shoold nbf he dlowi^th c'ohtaifi 



JOURNAL OF THE SOCIETY OP CHEMICAL INDUSTRY, 


[Feb. 


X7i 


l/lOOth gr. of arsenic per lb.» but trom what Dr. Thorpe 
had just now said he gathered that 1/1 00th was his limits 
and if a malt contained 1/ 100th the Inland Revenue would 
presumably allow it to be used. Now, if malt were allowed 
to contain that quantity, which was really much larger than 
was necessary noTradays, he thought that in the course of 
a short time it would contaminate the beer to un extent 
exceeding 1/lOOth grain of arsenic per gallon. Assuming 
the grist, as it passed th(' mill, contained l/lOOth gr. of 
arsenic per lb., presumably in the first hutch of beer 
prepared it would not contain 1/1 00th gr. per gallon, 
because the yeast would absorb a large quantity of it. 
Rut in the succeeding gyle, where a similar malt was used 
containing l/lOOth gr., if it were pitched with the arsenical 
yeast, then the beer would contain l/lOOth gr. or more, for 
the reason that the pitching yeast was already saturated. 
That was rather the point he thought the Commissioners 
had in view when they put in that paragraph in the case of 
malt and glucose more stringent limits should be insisted 
upon.’* 

Dr. Thokpe said he might add another word or two in 
order to remove any misconception. In the first place 
with regard to imported glucose. He did not pretend that 
imported glucose had the same stringent surveillance that 
the home made article had, but nevertheless all imports 
\\ere sampled, and they came either direct 1} or indirectly 
under the purview of the Government Laboratory either 
at the Customs or eventually at the JOxcise branch of the 
Revenue Laboratories, and so a very considerable amount 
of surveillance was exercised even on imported glucose. 

With respect to the other point to which Mr, Raker had 
referred, it was their practice in the laboratory whenever 
they got malt trespassing closely on the limit to require the 
officers to send samples of the wort produced from such 
malt. They had pointed out what was the limit suggested ; 
they had no legal power in these matters, but they pointed 
out to brewers that the malt was perilously near the limit 
suggested. Rut as they had no knowledge of the real 
proportion which would go in practice into solution by 
oontinuoas use they required their officers to take samples 
of the wort produced from any sample of malt on the 
confines of insecurity as defined by the Royal Cominission. 

THE POSSIBILITY OF MALT 

BECOMING CONTAMINATED W ITH ARSENIC 
WHEN SULPHUR IS EMI'LOYED 
DURING KILNING. 

ni JULIAN L. BAKER AND W. D. DICK. 

For some years past many brewers have demanded that 
the malts used in the preparation of certain beers, such as 
pale ales, should be very bright and light in colour. 

By throwing sulphur into the kiln tire at certain stages 
of curing, the maltsters have obtained this effect, and the 
practice is more or less common in this country. Apart 
from giving the malt an appearance not comuieusurute 
with its value, sulphuring is apt to be dangerous to the 
maltster, for, if improperly curried out, the malt in-tead 
of being bleached is darkened, owing to the production of 
small quantities of sulphuric acid which caramelise portions 
of the corns. 

Since the epidemic of arsenical poisoning chemisth have 
warned maltsters that by using the cheaper kind of sulphur 
the malts might become contaminated with arsenic. JSiiice 
1901 maltsters have been careful to use Sicilian sulphur, 
which is practically free of arncnie. 

For some time past wo have noticed that sulphured malts 
contain relatively large traces of arsenic, whereas previous 
and subsequent curings in the same kiln of the same type 
of malt, and with the same fuel, but unsulphured, contained 
no arsenic. 

The possibility occurred to us that the sulphur when 
thrown on the fire would exert a temporary riiduciug action 
whereby the arsenates in the burning anthracite might 
become reduced to araenites and so rendered volatile. 

To determine this point a number of experiments were 
curried out in which arsenical anthracites and cokes wore 
burnt alone and in presence of sulphur. The method of 


experiment was as follows : 5 grms. of the arsenical fue 
was burnt in a porcelain capsule, and when the combustion 
was complete the ash was treated with dilute arsenic-free 
hydrochloric acid made up to a given volume, and an 
aliquot portion submitted to the Marsh-Berzelius test. Au 
equal weight of the same fuel was burnt under similar 
conditious with this difference, that O’ 5 gnn. of sulphur 
free from arsenic was added in small portions before 
the fuel was completely burnt. The arsenic was then 
determined in the ash. The following results were 
obtained : — 


Arsenic 

AVitliout With volatilised 

Sulphur. Sulphur. by addition 

[ of Sulphur. 


Parts por Parts per ' Parts per 
' Milhou. Million. Million. 

1. Coke 1 47’G | 2ST> i 19’1 

2. Anthracite 3r.’7 ; lO'.’l | ?5'4 

3. Anthracute j 71’4 l ^6*7 35*7 


f)tber experiments were carried out with malting 
anthracites to which known quantities of sodium arsenate 
had been added. T'he difference m the amounts of arsenic 
remaining in the ash of the fuel wheu burnt alone and in 
presence of sulphur was very marked, and confirms the 
results obtained by burning naturally contaminated fuels 
in presence of sulphur. 

The experimental results clearly indicate that sulphur 
effects the partial volatilisation of fixed arsenic in anthracite 
and cokes, and the assumption that the sulphur acts as a 
reducing agent when thrown on to the tire appears to us to 
be reasonable If maltsters desire to sulphur malt great 
care should be exercised in selecting an anthracite which 
contains a minimum amount of arsenic. 

An ordinary malting anthracite containing an amount 
of fixed arsenic which would be uunoticeablc m the malt 
cured by it may show an appreciable quantity of arsenic, 
if, during some stage of the combustion, sulphur is added. 

The practice of bleaching hops tn the oast houses by 
burning sulphur before and during the drying may possibly 
account for the heavy tracics of arsimic (frequently l/5th to 
1/lOUtli grn. of arseuious acid per lb.) which are some- 
times found in hop'^. Probably hop growers are not so 
alive to the importance of the proper selection of fuel as 
are maltsters. 


gork ^rction* 


Meeting held at Chemists' Club, on Jan. 22/i(7, 1904. 


DR. VIRGIL COELENTZ IN THE CHAIR. 


THE MAKING AND SETTLING OF BLEACHING 
POWDER SOLUTIONS. 

BY MVRTIN L. GRIFFIN. 

Messrs. Carey and Muspratt have treated this subject 
in the dune 15 number of this Journal (1903, 674 — 676). 
1 desire here to make some additional observations and to 
supplemeuL their work from the con^ume^’s point of view. 

The Duncan CJompany, manufacturers of pulp and 
paper, with which I have been connected for nearly SO 
years, has been using from 100 to 250 tons of bleaching 
powder per month during this time, and we have at 
intervals modified our plant and process of making up 
solutions until we feel satisfied that we are cetting out of 
it all there is in it. During this time the makers of bleach- 
ing powder have greatly improved the quality of their 
product, and 1 think they should continue to do so. The 
sludge resulting from solutions of bleaching powder u a 
very objectionable waste, and will have jo be dealt with 
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very differently in the future from what has been done in 
the past. The manufacturers of bleach can contribute very 
much 10 the solution of this problem if they will give us a 
powder containing 38 to 39 per cent, of chlorine, which is 
a very easy thinu to do. When we receive bleach of this 
strength, our sludge will be of very little consequence, and 
there will be much less difficulty in settling out what there is. 

There is frequently a difference in the deportment of 
bleaching powder made in different countries as regards 
settling, but at the present time there is little variation 
in the product of the same manufacturer of high grade 

^^Without doubt the quality of the water supply has an 
important influence, but the problem is simply one of 
relative specific gravity of the insoluble matter and the 
solution. I have observed that natural waters containing 
even a small amount of available carbon dioxide will settle 
much more rcsdily than those without. The reason for 
this is apparent. 

The temperature of the water does exert a decided 
influence on the rate of settling, becanse the warmer the 
water is the less dense, and consequently the less buoyant it 
is, While heating may be employed to hasten the settling I 
do not think it advisable to resort to it largely, and in large 
works tlie cost for steam would amount to a considerable 
item in cold weather. The only steam we use is that to 
work a siphon moving the final washings of the sludge, 
to be described later. We have no trouble if wo keep our 
water up to a temperature of 55 ' to 00'^ F. 

With regard to the effects of prolonged agitation on the 
rate of settling, I agree with Carey and Muspratt that 
simjde werting out and mixing, which may he accomplished 
in ten to fifteen rnioiites with a good apparatus, is all that 
is necei-^ary, and lurther agitatiou would be objectionable. 

One of the most important problems to decide m making 
bleaching solutions .and imt definitely disciis.sed by Carey 
and Muspratt, is t\hat the strength should be. 1 have 
found after many tna s that a solution between 4 •5 ’ and 
5’ 15. (about to 7" Tw ) is by far the most convenit'at to 
make up, and from this, together with the liquor from the first 
washing of the sludge, a finished solution of 3' (4*2'^ Tw.) 
gives the best results in practice. It is a good strength 
for all kinds of work, and much greater uiiifoirniiy aud 
accuracy can be had In it than by employing stronger 
solutions. AVheiher the amount of bleach consumed he 
large or small I would recommend this strength. This 
would require a capacity in making of about I cb. ft. for 
each 3*75 Ih. of liigli test powder. 

Let me now describe a plant for small requirements, then 
for larger, 1'wo round or square concrete tanks of the 
same size, somewhat deeper than their width, are each 
provided witli agitators and adjustable siphniis f<>r drawing 
off the clear J)qiif)r into one common pipe leading to a 
storage tank at leiist equal in capacity to the two mixers, 
larger would be pnd'erable. These mixers should be set 
level with the fl or for convenience m furnishing the powder, 
and dumping it at once into the mixer without screening, 
which is good but not practicable. The storage tank should 
he situated on a lower b ve! so that the liquor would flow into 
it by gravity. Square mixers are preferable because much 
better agitation can be had in them than in round tauks 
The operation of this system is as follows : One mixer of 
freshly-made solution of about 4 ’5^ U, is made up to settle, 
the other we will say has the sludge from a former make of 
same strength ; this is filled up with fresh water only, or a 
weak liquor as will be described later, and agitated just 
enough to stir it np uniformally. The strength of this will 
be about 1^”, depending, of course, much on the volume of 
the strong sludge. The two mixers when settled aufliciently 
are drawn off in about equal volumes in equal times, giving 
a finished liquor of 3^ B. With proper care in drawing 
down, regulating the flow of second liquor, an exact and 
uniform strength may bo had for work at all times. This 
18 ve^ desirable tor good work. The sludge from the 
second liquor IS again covered with fresh water, filling the 
1?!*?**’,.*“*^ stirred up as before, making what we may call a 
tnira liquor. This is settled and drawn off by a small 
pumped discharged into the other mixer coDtainmg -strong 
sludge in order to' wash it. It is then agitated just enough 


to mix for the second liquor. The sludge from the third 
liquor is now washed out, and is practical^ free firom bleach. 
This mixer is then ready for a fresh charge of powdef, and 
when settled is to drawn down with the second liquor in 
the manner described; this is the best practice possible 
with two-mixer tanks. It will be seen that much time is 
lost in making up the third liquor, and that this is used iu 
washing up the strong sludge, for which it would be better 
to use fresh water, and the third liquor tor making up the 
next strong liquor. In order to do this conveniently four 
mixers would be required. 

At one time we used three mixers, making our strong 
solution test 6° B. or a little more, the second 2"', and the 
third 1® or less. The‘je three were drawn down together in 
about equal volumes making the finished liquor 3° B. They 
were operated in cyclic order, using fresh water for each 
making. With water uniformly 70° to 75° F. this is a 
very satisfactory way, and there is no loss of time and no 
pumping of liquors necessary. 

We are now using about 10 tons of bleaching powder 
daily, and our plant consists of four large concrete settling 
tanks of a capacity of about 1,100 cubic feet each, provided 
with adjustable syphons leading into a common conduit. 
These siphons have their outlet point very near the bottom 
of the tank, and consist of pieces of throe-inch cast-iron 
pipe fixed in a movable joint or elbow at the outlet from 
the tank and reaching to the top. These are let down into 
the liquor and held iu place by a chain. By this arrange- 
ment, the fixing of any particular point for the run off*' 
aud sludge i.s of little consequence, only to have it low 
enough to get off all the clear liquor. Another advantage 
is that clear liquor can be drawn off ns fast as it settles, if 
desired. 

The balance of the plant includes a mixer of about a 
quarter of the capacity of a settler, without any agitator, but 
provided with a 4-in. ct-ntrifugal pump and suitable piping 
for circulating the contents from bottom to top, dtscharging 
in such a way as to give the mass a rotary motion in the 
mixer. The puuip is also so piped that the contents of any 
settler may be moved into any other, receiving it into the 
mixer or not. There are also two large settling tanks for 
the final wasliings, and the storage system for finished 
liquor. The pump me itioned is the only power used. 

The plant is worked on the two-liquor plan above 
described. A full settling tank of strong solution is made 
by the discharge of the prepared contents of three or four 
mixers of same strength, requiring about one hour. The 
j tank IS then re:i(l\ to settle, and with water as cold as 
F. will settle in five to six hours, leaving about 
3 cubic feet of sin ge tor each 100 lb. of powder. It must 
be borne iti mind that at the end of this settling period all 
the .solution may have b^ni siphoned off. 

It is customary to draw off all that can be drawn in the 
time available. The st tmg sludge is washed successively 
with two waters, making what is called second and third 
liquors. The second liquor is made by running off the 
settled strong sludge into the mixer b) gravity, and it is to 
i remain there without agitatiou until the tank has been 
) about three quarters filled with third liquor, when the valve 
on the mixer is opened and the pump throws it on top of 
the settler containmg ihe weak liquor. In this way the 
strength of the sludge becomes diffused through Jhe water 
and washed, being denser and heavier. The re-ult is a weak 
liquor of uuifurm strength with no agitation except what it 
gets in passing through the pump and connecting piping. 

The third liquor is made by repeating the above operation 
on the sludge of the second liquor, using water only. When 
this has settled and the liquor has been pumped off for the 
making ot a second liquor, the sludgi^ is washed out into 
one ol the two final setiliug hssins or tanks. These tanks 
will hold the sludge from several settlers and ample time is 
given for a thorough settling. This very weak liquor is 
thrown up into the mixer by a bronze steam sipbou or 
injector and used for the making, in pan. of the strong 
bleach, and is a very sati'^factory arrangement. The Sludge 
is then fioally discharged. By the above practice alm^ 
nothing is lost, and we could not afford to to.se even as 
much as 2 per cent, of the powder, as this less would 
amount to some 1,500 dols. yearly. 
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With, the, /exception of the second Honor, which is a little 
handicapped for tiooe in settling, the sladge in each settling 
tank will nsually he less tlian 3 cb. ft. for each 100 lb. 
of powder of a strength of 35 to 36 per cent, chlorine, 
and, as noted above, with 38 to 39 per cent, chlorine ii 
would be inconsiderable with high-grade lime, which abounds 
in many parts of this country. We would be glad to pay 
the relatively higher price for such high test goods. 

From this review, the important [) 0 int 8 to note are, cure 
in determining the most available making strength and with 
this a fixed temperature. 

If the temperature varies, the equivalent strength must 
be determined. Of course it is understood that the hydro- 
meter test is not an accurate ^uide as to the amount of 
available chlorine, hut simply indicates the gravity ot the 
liquid, but it is usually a safe guide for mill practice when 
the Huppl} of bleaching ponder is unifomly regular. If, 
however, a mill were in the habit of receiving fresh ship- 
ments and then for some reason a shipment which had been 
Iving in store or out of doors for some weeks or even months, 
the hydrometer test ought to be supplemented by a determi- 
nation of the actual chlorine in solution, and the strength 
or rate of consumption gauged accordingly. I have* found 
that a difference of 5° will make a difference of about 
0*1'^ U. in a 3° solution betw'een 60^ and 100". So that 
the temperature plays a very important part dining the 
changing seasons of the year when the tompeiature of the 
water varies. Uniformity in strength is very desirable in 
doing uniformly good work whether the bleaching opera- 
tions are carried on by successively charging kiers or 
engines in a continuous process, as is now commonl;\ done 
in bleaching chemical wood pulp. By this latter process the 
strength and rate of flow have to he very carefully gauged. 
Jjustly, the plant should be of ample capacity for easy 
work, in w^hich the powder can be properly treated, and the 
sludge well washed. 

ARTIFICIAL SILK, 
nv j. iMKURiTr M \rriiicw',s. 

In tills age of industrial and chemical syntlie.se.s, it would 
be natural lo expect that such a valuable and useful 
substance as the fibre sjmn by the silk worm would be 
subject to man^ attempts of artificial imitation, if not of 
actual synthetic preparation. In fact, the entomologist 
Reaumur, as early as the year 1734, in a memoir on the 
history of insects, seemed to look forward to the jmssible 
preparation of silk by artificial means. It was not until 
1885, however, that the fii-st commercial process for tiio 
preparation of artificial silk was taken out in patent form 
by the Count Hilaire dc Cliardonnet. 

At this point 1 wish to define clearly the substance which 
is commonly understood by the general name of artificial 
silk. We have grown so accustomed at the present time 
to the preparation of naturally occurring sub.stances by 
means of purely chemical methods, that when we use the 
term artificial silk, many may reasonably suppose that the 
aulistance so designated is the same iu composition and 
nature as the fibre derived from the silk worm, hut made 
py chemical or other artificial means. Unfortunately this 
is not the case, however, and the terra “artificial silk ” proves 
to be a rather misleading one in this sense. What the 
name really does stand for is a fibre, resembling in its 
lustre and general appearance the true silk of nature ; but 
the identity goes no further than this, for, in its chemical 
composition and other properties, the artificial silk of trade 
is entirely distinct from that produced by the silk worm. 
It would be better to call the artificial product “ imitation 
silk,’* or give it some other name more distinctive of its 
origin ana true nature, such as the term lustra-cellulose,” 
proposed by Cross and Revan. This latter term is 
especially a^pted to the product in question, for the 
different varieties of artificial silk which have acquired any 
degree of technieal importance aie all made from cellulose 
derivatives, and their chief quality is their high degree of 
lustre. 

The idea of preparing lustrous filaments of cellulose lo 
be used as substitutes for silk seems to have grown out of 
the manufacture of carbon filaments for use in incandescent 


! electric lamps. Chardoniiet discovered that a solution of 
' pyroxylin (known as couodion) could be drawn out very 
I satisfactorily into delicate threads, aud then coagulated or 
' hardened to a comparatively strong and coherent fibre 
possessed of a very high lustn;. The original patent of 
Chardonnet was taken out in 1885, but some years elapsed 
before this new material could be prepared in a manner 
j Bufiiciently successful to allow of it appeariog in commerce. 
Although in its conception, the idea of preparing these 
lustrous threads of pyroxylin appears to he of a simple 
character, jet the conditions of the treatment and preparation 
are in reality quite complex and diflicult. 

I The pyroxylin employed for the production of Char- 
I donnet’s silk may be prepared for either wood-pulp, cotton, 
ramie, or other source of purified cellulose. As there are 
! several nitrated compounds of cellulose soluble in the 
I alcohol-ether mixture (which is employed as the pyroxylin 
j solvent), and as it is difficult to obtain aati‘»factoiy sepa- 
I rations of the individual compounds, it is probable that the 
I pyroxylin contains penta-,tetra-, tri-, and di-nitro-cellulose, 
j the tetra- and tri-nitro-compountls probably occurring in 
I larger amounts, d'he preparation of a pyroxylin suitable 
j for use in the making of Chardonnet silk, as prescribed by 
! Wy.ss-Nacf, calls for a nitrating mixture of 15 parts of 
I fuming nitric acid t of 1*52 sp. gr.), with 85 parts of sui- 
]»hnric acid. For 4 kilevs. of ccllulo&(‘. about 35 litres of thi" 
acid mixture arc required, and the time of action is from four 
to six hours. Samples are examined from time to time 
with the micro-])olariscope in ordc*r to ascertain the degree 
of nitration, and when all the fibres appear of a uniform 
bright blue under the pulariscope the action of the acid 
mixture is discontinued. The excess ot acid is removed 
from tlie fibre by means of a hydraulic press, after which 
the nitro-cellulose is washed for several hours with water, 
aud then pressed again, until the muss contains only 
about 30 per cent, of water. At first, the pyroxylin ''so 
prepared was dried before being dissolved in the alcohol- 
ether solvent, hut it wits subsequently discovered that a 
better solution could he obtained by using the pyroxylin 
containing th(‘ amount of water above noted. This form 
of pyroxylin has been called by ('hardonnet “ iryroxylin 
hydrate,” hut it is doubtful if the substaucc is a true 
hydrate. However, it appears to bo about 25 per cent, 
more soluble than the dry jryroxylin 1'hc solvent employed 
for the pyroxylin consists of a mixture of 40 parts of 95 
per cent, alcohol W'ilh GO parts of ether, and 100 parts of 
this liquid will dissolve ahouf 28 to 30 jrarts of pyroxylin. 
The collodion so produced is filtered several limes iindei 
pressure, in order to free il from all non-nitrated and 
undissolved fibres, and to obtain a perfectly cle.ar and 
homogeneous solution. This condition is a veiy essential 
one for the successful production of the .silk, as any 
irrej^ularity in the solution would cause a break in the 
contmuity of the span filament, or a stoppage of the 
machine. The pyroxylin requires from 15 to 20 hours for 
complete solution, and that prepared from cotton requires 
a longer time to dissolve than that from wood-pulp. In 
order to properly filter th(i solution a pressure of 3U to Go 
atmospheres is necessar) . 

The next operation in the manufacture of the silk is 
purely a mechanical one, and yet one which has required 
the use of considerable ingenuity aud skill. The object is 
to force the collodion solution through very fine capillary 
glass tubes, so that it may be drawn thence as a fine con- 
tinuous filament. The collodion solution is quite viscous, 
and requires a pressure of from 40 to 50 atmospheres to 
force it through capillaries of 0*08 mm. in diameter. The 
fiow of solution and pressure must be so adjusted and 
capable of regulation as to provide a iiniform filament, and 
this involved many mechanical difficulties, w^hich were only 
overcome after long experimenting and numerous failures. 

I will not, however, enter info a consideration of the various 
i mechanical devices, ingenious though they are, which have 
been perfected for the proper spioning and handling of this 
ar^cufi fibre. 

The thread as jt emerges from the capillary tube is 
rapidly coagulated in the air by the evaporation of the 
solvent. Ry suitable arrangement of a hood over the 
machine and condensing ohambers in connection tl^rewitb, 
a large portion of the mixed volatile vapours of the alcohol 
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and ether employed as the solvent are coiidensed and col- 
lected, thus effecting a considerable saving in the amount 
of solvent required, and also minimising the danger of 
explosions occurring. Several of the individual filaments 
are brought together into a single thread and wound 
on to spools in the manner of ordinary silk. In this opera- 
tion a certain amount of adhesion takes place between the 
separate filaments, which considerably enhances the ultimate 
strength of the finished thread. The thread in this form 
now consists of pyroxylin or nitrated cellulose, and is highly 
inflamable and otherwise unsuitable for use in textile fibres. 
The next operation through which it passes is one for 
the purpose of denitraling the cellulose, in order that 
the fibre may ultimately consist of what might be termed 
“ regenerated” cellulose, the exact chemical nature of which 
it is not possible to definitely state, though it is evidently 
some form of cellulose. The denitration is accomplished by 
passing the pj roxyliii threads through a bath of ammonium 
sulphide, though other alkali sulphides, and some other com- 
pounds also, will effect the result. The silk in this condition 
has a rather yellow colour, which, however, may be bleached 
out in the usual manner with a solution of chloride of lime. 
The fibre, as finally obtained, possesses a very high lustre, 
though It is somewhat metallic in appearance ; it has con- 
siderable tensile strength, though in this respect, as also in 
elasticity, it is considerably below true silk. The fibre is also 
rather harsh and brittle, and does not possess the softness 
and resiliency of natural silk. 

The Clhardonuet process that I liave outliued is the 
principal commercial method for the production of arti- 
ficial silk at the present time, and very considerable quanti- 
ties are being manufactured, principally at the town of 
Besanij’ou, in France. There are other methods, however, 
for the production of this fibre, or at least of analogous 
fibres, which I will briefly review, 

Vivier’s silk was also produced from pyroxylin, the 
product used being said to consist of trinitro-cellnlose ; this 
was dissolved in glacial acetic acid, and mixed with solu- 
tions of guttapercha and fish-glue. This mass was forced 
through capillary tubes in the usual manner, and then 
coagulated by a passage through a variety of solutions such 
as caustic soda, sodium bisulphite, albumen, mercuric chlo- 
ride, and aluminium sulphate. The process proved to be 
complicated and costlv , and, though some of the silk so 
prepared appeared in tlie market under the name of “ soie de 
France,” 1 beliexe that the process has now been abandoned. 

Lehner’s silk is produced by much the same means as 
that of Chardoniiet, and the fibre is very similar to that of 
the latter. Leliuer at first attempted to obtain u fibre from 
a mixture of pyroxylin solution with various vegetable gums 
and oils, with solutions of cotton in copper-ammonium sul- 
phate, and even with solutions of waste silk itself. None of 
these, however, proved a success, and he reverted to the 
moire simple solution of pyroxylin in combination with a 
drying oil. He also discovered that the fluidity of the 
collodion could be materially enhanced by the addition of 
sulphuric acid, and consequently he was able to work his 
solution under much less pressure than Chardonnet. 

Other processes have been suggested for the manufacture 
ot artificial silk which do not employ solutions of pyroxylin. 
Pauly has suggested the use of a solution of cellulose 
(wood-pulp or cotton) in copper-ammonium sulphate, 
while others have considered the solutions of cellulose in 
concentrated solutions of zinc chloride. None of these 
methods have attained to any commercial importance. We 
next ^ come to the use of ** viscose ” solutions for the 
spinning of artificial silk. The nature of viscose is pro- 
bably well known to most chemists at the present time j it 
IS obtained by dissolving wood-pulp (or other form of 
cellulose) in caustic soda and carbon disulphide, whereby a 
very viscous solution of presumably cellulose thiooarbonate 
la obtam^. This is forced through capillary tubes, and 
C(^ulated in a hath of ammonium chloride or other suit- 
able salt, which ^uses the precipitation or regeneration of 
me cellulose. This process, originating with Steam of 
^land, has received considerable development, and the 
flore has been manufactured to some extent in England and 
the continent, and Its manufacture has even received some 
encouragement in this country by the establishment of a 


small faptpry at Lanldown, n^r Philadelptiia. ^ com- 
mercial development, however, may be said to be st^ in ihu 
experimental stage- This factory is now turning out atiout 
300 pounds of artificial silk per day. 

During the year ending 30th June 190*2, there was 
imported into the United States about 170,000 dols. worth of 
artificial silk fibre. This does not include the large aroonnt 
of manufactured articles composed either partially or 
totally of this fibre. The uses to which artificial silk 
may he put in the textile industry are varied. It is being 
used extensively for the manufacture of fancy braids and 
trimmings, and a wide variety of miscellaneous and small 
articles which come under the general name of ** passe- 
menterie.” It is also used with true silk or cotton 
in the weaving of material for cravats, scarves, and for 
various effects in ladies’ dress silks. It cauuot be used as 
warp threads on account of its lack of strength and 
elasticity, but for filling threads it may be used without 
special precaution Owing to its high lustre, which is 
rather metallic in appearance, it is especially suitable for 
certain effects in ornamental upholstery material, for 
hangings and draperies. It has not adapted itself, however, 
to the manufacture of pile fabrics, as it is too brittle and 
harsh. Artificial silk readily lends itself to dyeing, and no 
difficulty is encountered in dyeing it in all manner of 
colours. The chief drawback to artificial silk is the fact 
that it weakens to a considerable extent on becoming wet 
with water. 
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MR. J. T. WOOD IN THE CHAIR. 


THE ELECTROLYTIC ESTIMATION OF ARSENIC. 

BV S. R. TROTMAX. 

The publication of the report of the Commission on Arsenic 
in Brewing Materials has attracted considerable attention 
partly because certain methods of testing are recommended 
by the specially appointed Excise Departmental Committee. 
The most important of these is that known as the electro- 
lytic method of testing, which has also been described by 
Prof. Thorpe in considerable detail before the Chemical 
Society. The method is an adaption of the use of a doable 
cell which appears to have l>een originally suggested by 
Uloxam, though, as Prof. Thorpe says, the method hod 
several disadvantages which prevented it from being gene- 
rally adopted by chemists.” 

The description of a method by which the principle could 
be employed in a satisfbetory manner for the detection of 
minute quantities of arsenic was originally published by me 
in the Brewers’ Journal in July 1902, and the main features 
of the test communicated to the Commission some three 
months earlier. In a slightly modified form the apparatus 
has been constantly used in my laboratory ever since. The 
apparatus recommended by the Excise Committee is similar 
in principal with that previously described by me, and 
dlfirers only in certain details, namely, the substitution of 
glass for rubber joints and a porous pot for a parchmmit- 
paper diaphragm. After a very careful trial of this 
apparatus I am convinced that it has no advantages over 
mine, and that, on the other hand, it is more ^fficult to 
manipulate, mote costly, and distinctly less sensitive. 

The accompanying diagram shows the form of apparatus 
I use. The double cell is made of glass with a parchment- 
paper diaphragm, the upper end of the cell being fitted with 
a robber bung, throng which pass the tap, fonuel, aii4 
electrode. The substitution of glass for this rubber bung is 
no advantage, and makes the apparatus more eostl^ and 
difficult to replace if broken. If care be taken in the 
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selection of the rubber there ie not the least danger of thousand tests with perfectly satisfactory results. The 
introducing arsenic. This point was apparently recognised arrangement for utiliskig the main current by means of 
by the .Toint Committee of this Society and the Society of lamp resistances was desenbed by me in the paper men- 
Pablic Analysts in their report of Jan. 1902. 1 have never tioned, and I have carried out several tests side by side. 



found the least ditUcult} in obtaining rubber which auII 
satisfy every requirement. I'he u.‘?e of a bung, Tuoreover, 
does away w ith the necessity of fusing platinum wire into 
the glass stopper as Is done in tlie Committee's a})paratus, j 
and the banging of the electrode upon a pUitiuum hook. | 
The method .shown in the aeeompanuiig diagram always ■ 
ensures complete connection and works very satisfactorih . 

The next point of differenco is the Mibnitution of a 
porous pot for the diaphragm. When T first commenced 
experimenting with the method 1 used a pot, but gave it ' 
up because it was less sensitive thau a diaphragm, and 
more difficult to clean. It is much easier to clean a glass 
apparatus and renew a paper diaphrajgm than a porous cell. 

With a perfectly clean pot I have repeatedly found it i 
impossible to detect 0*000001 grm. of arseuioiis oxide. It , 
appears that the pot has a certain coefficient ot absorption, 
and it is not until this absorjitive capacity is sati'^lied that It 
becomes sensitive. As the result oi a large number of 
experiments I find that the smillest quantity of ar.senious 
oxide that I can detect with certainty by the apparatus of 
the Committee is 0*000002 grm., and that, further, with a 
freshly muffled pot even this quantity doe^ not give its full 
mirror. 

With my apparatus I can always detect 0* 0000002 grm. 
of arsenious oxide with certainty, so that, apparently, the 
snhstitution of the pot causes a great diminution in the 
delicacy of the test. This power of absorption which the 
pot poaiesses also shows itself in another way. When a 
large quantity of arsenic has been introduced into the inner 
cell, it is extremely difficult to get it all out, and unless the 
pot be ignited in the muffle, subsequent tests are inaccurate. 
This difficulty never arises in my apparatus. I note that 
other chemists have drawn attention to these points, and 
Uiat the absorptive power of the pot has been specially 
noticed by Mr. A. C. Chapman in a recent paper. If the 
cell be placed in an outer vessel of water, as shown in the j 
diagram, there is not the slightest risk by rupture of 
the diaphragm. The parchment paper is cut into suitable 
squares, wnich are kept soaking in water till required. 
They are thus rendered quite pliable, 1 have made several 


which 1 originally indicated, is equally efi'eetive, and hence 
decidedly preferable. In my note in the llrewer^s Journal, 

1 said, “ a few drops of zinc sulpbale solution are added 
to the contents of tlu* inner cell. l'he.se are nor, however, 
absolutely necessary, but aid in the subsequent evolution 
of the arseniurettHd hydrogen.” Since in the ca.se of malt 
and beer the arsenic is undoubted generally arsenious, 
reduction is not an invarinhle neces‘'ity, but it is of course 
safer to assume the contrary, and to reduce. As the result 
of a large nuinbci* of experimeiifs I find that the zinc 
sulphate lu the inner (*ell in presence of aplrftinum electrode 
causes the hydrogen to be evolved iu a state of super- 
tension po8se^sed of increased chemical activity. I have 
proved that .a solution containing only arsenate will, when 
treated in this way, give mirrors of exactly equal intensity 
to those obtained from an equivalent quantity of arsenious 
oxide. I find that, even if the metabisulphite be used for 
the reduction, th(* production of the mirror is much assisted 
by the use of zinc sulphate. 

A further point in favour of my form of apparatus is its 
cheapness and the ease with which the parts may be 
replaced. The ('ommittee’s apparatus is costly, and once 
broken is useless. The chief criticisms that have been 
passed on the electiolytic apparatus, described by the 
Excise Committee, have been directed to its alleged 
insensitiveness, but they certainly do not apply to the 
apparatus here described. A method that will detect 
0*0(MM»002 grm. of arsenious oxide with certainty satisfies, I 
think, the most stringent requirements. 

A copy of this paper was sent by the author to Prof. 
Thorpe, who in his reply says : — 

“ You say, and rightly so, that the method described by 
me is a modification of the Bloxam method. Would it not 
be desirable to say in explicit terms that yours, too, is a 
modification of that method, and that it bears even a closer 
resemblance to it in its details than mine does ? In your 
paper in the Brewer’s Journal you omitted all reference to 
Bloxam’s prior method. 

** As 1 have already informed you, 1 am not in a position 
to sav anything about your modification of Bloxam’s process, 
as I have not put your apparatus together. It, has oertahi 
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features in its construction which would make it open to i 
attack in judicial proceedings, and I shonld deprecate its | 
itd(yption, therefore, in connection with any work which may 
be the subject of guarantees or warranties. 1 

“ Your statement that the use of the Pukal cell interferes ; 
with tlie sensltivencsB of the electrolytic test is entirely , 
•Mouiidless, as 1 am in a position to demonstrate. 1 am not ' 
able to perceive any difference as regards the apparent 
amount of arsenic deposited by the ordinary Marsh- llerzeli us j 
methoil and the electrolytic method, as we practice it here ; | 
the m.iiu dillereiicc appears to be that the electrolytic ; 
mirrors tend to be more uniform in character and more 
evenly deposited than the zinc and acid mirrors. 

“ As regards ibe rheostat, this is a common ariiclo of 
electrical furniture, and lias long been employed here as in 
other laboratories, where a main current bus to he reduced 
for electrolytic operations. 

“ You snv, ‘ that there is no doubt that the presence of , 
/me in tli ■ inner ctdl eauses the hydiogeu to he evolved in ^ 
.1 (•ombi'oii of increased ebeniical activity.’ 1, m common 
with otlieis, would be glad to be furnished with tlie (‘vidmice 
iipon which tins liAjiotliesis of a peculiarly active hydrogen 
ih ha^ed ” 

In re|)l}, Mr. Tiotinau remarked that the reason why no 
icli'rence" was mad(‘ to Jlloxara in bis original ]»aper was 
that at the unie be was not aware of the latter's publication 
in 18C1. 'Flic piijicr was published many years before he 
was born .and. Prof. Thor|)i‘ liiiuself said, the method was 
never gen - 1 ally used, and lienee it was not surpiisiug that , 
lie .sboul'l not have kuow'u «)f the pa]H‘r. In the present | 
]>aper he thought it w'us sutllciently clearly indicated that 
ins mciliofl was a modification ot that pioposed by JUoxain. 

In an} c.ise, howevei, the point at issue was not wLieli 
upparnlus was mou hlvC Plu\ain\s, but which was the more i 
'^euKitive. All be claimed was, firstly, ])riority of publi- , 
cation of a workable modification of J’do\am's ide.a ; and, 
secondly, that his apparatus was simpler and mote <lelicute ' 


than the other. The only objection to the apparatus that 
could be urged in cases connected with guarantees or 
judicial proceedings was its excessive delicacy. Dr. Thorpe 
did not state the nature of the objection which he would 
raise, but one might assume that he referred to the use of a 
rubber bung ; but carefully selected bungs were no more 
likely to contain arsenic than glass. Even glass sometimes 
contained very distinct traces of arsenic and vitiated tests. 

Dr. Thorpe stated that his apparatus gave Jesuits com- 
parable with the ordinary Marsb-llerzelius method. He had 
never denied this, but that was an additional proof that his 
apparatus was even more delicate, for one could never detect 
with any certainty so small a quantity as 0*0000002 grm. 
of arsenious oxide by the ^larsh-Derzelius method. 

In reply to Prof. Thorpe’s question about the facts 
upon which the hypothesis of the action of zinc in the inner 
cell was founded it appeared to the writer that the fact-i 
were fairly plain. In the first place I'rof. Thorpe had 
stated that the electrolytic method would not detect arsenates, 
Avith which statement the siieaker agreed ; but if arsenates 
were reduced to arsenites before introduction to the inner 
cell they wore readily detected. AVhen tlie author intro 
duced an arsenate into his ajiparatus in the absence ol 
/ine sulphate no mirror Avas obtained, but in the presence 
of the zinc ^ulphate the correct mirror was ahvays pro 
duced. Therefore the arseiiatii must have been reduced 
inside the cell. 'I'he facts appeared to him c.ipable of only 
one t-xplanation. He might state, howevei. that expeii- 
ments liad been for a long time in progress, l)y one o) 
his assiHtant^ and Dr. Sand, who first suggested the use ol‘ 
zinc sulphate, which avouUI probably throw moic light upon 
the question. Lastly, with reference to the rheostat, he had 
not claimed to have invented tap^iiug the main c.urrent, hut 
he claimed to bo the firet to realise its possibilities in the 
pro»l action of arsoniurctted hydrogen and therefore fully 
de.scnbed his metliod ol using it by means of a lamp 
iheostat. 
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L-PLANT. APPAEATUS. AUD MACHINERY. 

Steam Boilers; Internal Rusting of . .1. Keischlc. 

Zoits. linj^TlloviiHioMNver. f. Kruft, llfiz* ii. Licht-Anlat^cn, 
[23] ; throup;)! Woch. f. lirau., IIU)!, 21 , 82—83. 

Tjik author helievcH that the internal corro'^iou of steam 
hoilers by rusting, generally attributed to the action of 
juirely eliemical agents if’ more oiten due to fc(‘blo 
tlectric currents set up by the differences in potential 
]>etu(‘eu tlie iron and any other more negativ<‘ metals 
winch may hi' present (e.g, copi)er). Even if no metal 
111 her than iron he ]n'e.sent, there are distinct ditfi rences of 
potential between the various forms of iron used in the 
construction of the boilers, and even between different 
portions of the same jdate, in virtue of the different 
proportions of carbon contained in the metal. As an 
instance of this, it is remarked that wrought-iron livets in 
cast-iron plates are frcujnently corroded. 'J’he stiains pro- 
duced in iron by drawing or pressun*, also cause diflercnees 
in chemical activity, and for this reason plati'S with punched 
rivet holes are less permanent at those spots, than plates 
with drilled holes. Eurther, electrical currents may be set 
up by ihermo-eh ctric phenomena caused hi differences in 
Temperature in various jiarts of the boiler. Once eorrosioii 
has hec-n started it will ho continued owing to the difference 
of jiotential between the iron and its oxide. Elates of zinc 
suspended m the boiler Atill them.sidves become rapidly 
corroded, thus saving tlie iron beeaiisc of their more 
[lositive nature. — J. ]'. IJ. 

English Eatents. 

Covers or Stoppers of Ee.v.sc/s in ir/iieh it desired to 

Maintain a Vacuum; Tmpts. in . J. Maiden, 

Manchester, Eng. I’at. 3287, Eeh. II, 1903. 

The combination is claimed oi an outer edge of a cover 
or stopper inakiug au airtiglil joint Avith a suitable bearing 
surface formed ou or in the ueek or mouth of the vessel 
thus covered or stojipered. 'I'lie cover oi stopper of 
a vessel having a flared or conical mouth, may have 
an exhausting aperture adapted to he closed lightly by 
a wooden or other peg, alter the vessel has been ex- 
liaiisted. Or, the cover or stopjier may be formed Avilh a. 
recess having at the bottom an exhausting ujiei turn covered 
by a valve, the recess being filled Avith melted Avax, 
paraffin, fat, &c., after the vessel has been exhausted. 

— E. A. 

Drying, Grinding, and Screening; Apparatus for . 

L. Kissinuller, Brooklyn, ]N.Y. Eng. Eat 22,104, Oct. 

14, 1903. Under Interuat. Conv., Jan. 31, 1903. 

The apparatus is especially applicable for treating mate- 
rials of a fibrous nature, such as meat, and convicts of a 
rotary drum provided internally Avith a crushing roller and 
a screening device operated by the rotation of the drum. 
The crushing roller i.s journalled m a U-shuped support 
mounted to lotate independently on the axis ol tin* drum, 
the roller being capable of sliding towards and awav from 
the axis of the drum, and tending to returu b\ gravitv to 
a position below the axis. The screening device, with a 
screen adjacent, is located at the discharge »*ud of the 
drum, the screen eo-operating with a roughened face on 
the cnisbing roller. Means are also provided lor passing 
a heating medium through the drum. — R. A. 

Filters; Impts. in — 0, Lofller and B'. Vt'eidle, 
Vienna. Kug. Tat. 24,149, Nov. G. 1903, 

The filtering chamber is formed by two plates of filtering 
material and a washer, against Avhich the ]>'aTes are pressed 
by suitable means, between them, a .suction pip© being 
connected to a tube passing through tbt' AvasluT. The 
walls of the casing are perforated oppo.sitc the filtering 
plates, to admit the liquid, and are shaped so that spaces 
are formed between them and the plates. A modified 
form, for pocket use, is provided AAith a ^crcAi'-threaded 
cover. — R. A. 
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United States Patents. 

Distilling Apparatus. J. M. Moore, Wena, Ala. 

U.S. Pat. 749, 31G, Jan. 12, 1904. 

I This apparatus eomprises a horizontal cylindrical reoei 
having Avithin it a single central flue strerching bey 
it, and so of relatively longer diamider; a detachable di 
I mounted on to]) of the receiver, near one end, and c 
municating with the interior of the recei\u‘r ; an< 
; condenser, pro Added AA'ith iulet and outlet valves, mom 
near the other end of the reecivei. A condensing- 
leuds from the top of the dome to the bottom of 
condenser, and n conduf ting-pipe leads from the top of 
condenser to a Avorm. A discharg»'-valve is provided 
I the bottom of the receiver. — E. A. 

Distilling Ajiparntus. A. C. U. Dujniis, New Orle 
and W- S. Fell, Wavelaml, Miss., Assignors to P 
Alorrill, and U. E. Pitcher, New Orleans, La. U.S. 
740,368, Jan. 12, 1904. 

The llquid-conhiining reoi-ptaele is formed with Avails 
rugated mternaJly, and is siirmoimfed by a conical va| 
chamber, having an outlet at its apex for the lie 
vapours. A foraminous ehemical-eontaining plate 
mounted between tin' recejitacle and the chamber, 
converging plates extending ujtAvards arc arranged in 
chamber ahoAc the partition, outlet conduits for 
I heavier A apours being formed hetwt'en these plates and 
walls of the chamber. — h’. A. 

Centrifugal Machine. J, J. Eerrigaii, Orange, 1 
Assignor to E. J. Arend, Ncav York, and .1 Bern.st] 
Stockholm, Sweden. U.S. Pat. 750,079, Jan. 19, 19G 

This machine is adapted for separating combined U 
and solid materials, and consists of a rotary recept 
j having within it two eccentrically-disposed separa 
veasels, which are arranged eoneentrically one within 
other, Avhereby the combined materials are subjected to 
successive .separations in tb(' vi'ssels A conduit for 
' separated solid material and an outlet are provided. ( 
also Eng. Put. 12,181 of 1901, and U.S. Pats. 680,5^ 
and 096,130; this J., 1901, 109.5, and 1902,244 and 59 

i>_ ^ 

Centrifugal Machine. J. J. Eerrigan, East Urange, 
U.S. Pat. 750,080, dan. 19, 1904. 

' 1’hip machine i.'. adapted for the separation of solids 
liquids, and consists of a rotary leceptaole provided 
, ternally Aiith a cylindrical chamber, having a perfor 
wall. The inner surface of this wall is provided with 
arranged parallel to the axis of rotaiiou, to prevent 
; circulation of the liquid around its inner periphery. 

, solid material is depo^ited in the sections of the ii 
, periphery of the perlorated chamber, surplus solid mat 
, being conveyed away through a coiidui!. The rc 
i receptacle is provided Avith a liquid-outlet outside of 
perforated chamber. (See also preceding abstract.) 
i -R. . 

! French Patent. 

Centrifugal Purifier-Separator. C. E. Lossignol. 
Fr. Pat. 335,268, Aug. 22, 1903. 

I The patent relates to a machine for separating i 
I materials from gases or liquids whicdi contain them 
[ centrifugal force. It consists of a turbine formed oft 
’ truncated conical pans, one within auothei , the Jongtl 
I Avhich are in certain r.tt) 0 “j, mounted on a vertica 
I horizontal axis, and rotating in a vat eoutaining w 
j which, by the motion of rotation, is formed into a paral 
wave, which forms the bottom of two compartments in 
I turbine, one of ingress, and the othi'r of egress. In t 
j tw<i eoramunienting vessels, the sepaiation is effects 
centrifugal force, the sidid particles being thrown to 
I outer edge of the turbine into the water, from which 
j can be collected, and the fluids flowing away, under 
I equilibrium of the pressures existing in the communict 
i vessels, from the openings of ingress and egress of 
: turbine.— W.C.H. 
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JOUENAL AND PATENT 


n.-FTJEL. GAS. AND LIGHT. 

Unburnt Products in Chimney Oases ; Determination of 

by a Modified. Orsat Apparatus. W. H. Sodeau. 

\X1II., page 206. 

English Patents. 

Cohe ; Manufacture of . A. Castodis. Diisseldorf. 

Eng. Pat. 601, Jan. 8, 1903. 

?«;ek Addition, of Jan. 7, 1903, to Er. Pat. 305,879 of 1900 ; 
Jln^ J., 1903, 944.— T. F. P. 

Turf [ Pcaf] Bricks ; Manufacture of . G. T’eter-s, 

Langi-nborg, Germaiij. Eng. Pat. 4978, March 3, 1903. 

Thk turf is reduced to fibres or small i)ieces and piled up 
in heaps about 30 feet high. The heaps become heated, 
probably in eonRcipieuce of oxidation, and the proportion 
of water is reduced fiutlieiently to allow the turf to be 
compressed into bncks. — H. B. 

Smokeless Fuc^ ; Manufacture of , A. Hage. 

Eng. Pat. 27,356, Bee. 14, 1903. 

A sHOKi ia.>s fuel is prejiared by suitably mixing a ground 
smokeless coal, siieli as long flame coal or coke, with a 
jioiind smoky <*oal, such as non-flaming coal or brown coal, 
and forming the mixture into briciuettes, with or without the 
addition of tar us a binding material. — L. F. (i. 

Producer Gas ; Process and Apparatus for Generutinff 

. F. .lahns, yaarbrucken, Gerniany. Eug. Pat. 1994, 

Jan. 27, 1903. 

In order to obtain, from bituminous coal, producer gases 
contamiiig no tar, or very little, a number of producers are 
grouped togethi i. Each producer is charged and allowed 
to burn out without recharging ; then it is cleaned out, 
again charged, and again connected into the series. The 
produeeis are kindled in succession, with due intervals 
between, .so that there is always one in which tarry gases 
are no longei being produced ; and the gascs from 'all the 
othei producers are finally led through tbe latter, in order 
that any t.irrv inatti rs tliey contaiu may be fixed. When 
the fuel in this producer is exhausted, it is cut out to In* 
cleaned and recharged, the next in succe.ssiou becoming the 
fixing jiroducer, and so on continuously in rotation. The 
gases may be drawn through all the producers, arranged in 
scries, or may be drawn from each producer directly 
through the fixing producer — H. B. 

Coal Gas or oilier Gas; Apparatus for the [^Benzol^ 
Fur/climent of H. Pooley and A. Poulsoii, Staf- 

ford. Eng. Pat. 20,330, Sept. 22, 1903. 

A VLirricAL >teani chest, provided externally with projecting 
horizontal ribs, is enclosed in an outer casing having 
internal nhs which interlace with those on the steam chest. 

A benzol biip]»ly.pip,- passes vertically up through the 
^team cliest and discharges any unvolatilised benzol, which 
may eseapi- Irorn it, into a tray on the top of the steam- 
chest, whence it trickles down over the baffling ribs. A 
pipe supplying the gas to be carburetted likewise passes up 
through the sti*ani-che8t and opens above the tray; the 
gas thus receives a preliminary beating and then passes 
down the space between the interlacing ribs, mingling with 
the benzol vapours and passing out by a pipe at the base 
ef the apparatus. The enriched gas is subsequently mixed 
with uncarburelted gas. — H. B, 

Gas ; Process and Apparatus for Producing i 'ombusfible 
. L. Herzog, Arbon, Switzerland. Eng, Pat. 
22,547, Oct. 19, 1903. i 

i HE apparatus, which is adapted for use with n suction- 
motor or exhauster, comprises a central generator-furnace, 
suraaounted by a tubular evaporator which surrounds the 
teediDg hopprr; a water supply-pipe opening into tbe 
-evaporator ; a thermostatic device placed in the path of the 
gases which hi at the evaporator, this device regulating the 
supply of water according to the temperature ; three con- 
centric cylinders surrounding the generator, forming two 
annular spaces, the inner one serving to lead off the 
rjCnerator gases, and the outer one for giving a preliminary 


LITDEATUEB.— Cl. I. 3 b 

heating to the air supply which is drawn up through it ; an 
air fan for use in kindling the fire wheln the geoerktor is 
first started ; a closed ash-pit, suitable valves, &c. When 
the plani is operating, air is drawn in at each unction, 
through openings in the outer cylinder ; the heated air is* 
led through the evaporator and passes down, mixed with 
steam, to enter at the gnite of tbe furnace; and the gases 
generated are led off through tbe annular space .8urr.»unding 
the furnace. The heat of the latter is thus conserved, 
permitting a large proportion of steam to be u.sed, — H. B. 

Gas f Generator for a Simultaneous Production of Heating 

aud Lighting . E. Meininghaus, Barmen, Germany. 

Eng. Pat. 10,597, Nov. 23, 1903. 

A VERTicvL retort, having an inclined discharge end, is 
arrangi'd inside a vertical generator furnace. The retort is 
IVd intermittently with coal, the coal gas being led off at the 
top, and the eokt* withdrawn at the lower end ; while the 
generator is fi d with coke, and the generator gas is led off 
at the top. Charging, discharging, aud gas-purifying 
devices are provided. — H. Ik 

Gas; Improved System ef Purifying and Distributing 

. E. Meininghaus, Barmen, Germany . hlng. Pat. 

10.770, Nov. 23, 1903. 

Coal gas and tlie like, instead of being distributed by 
pipes in the usual way, are to be compressed aud distri- 
buted in the liquid state in cylinders. Before compression, 
carbon dioxide is removed from the gas by means of caustic 
potash or other suitable material. — H. B. 

Burners for Testing Gas. W. 'J'. Sugg. Eng. Pat. 4052, 
Feb. 20, 1903. XXllI., page 205. 

United States Patent. 

Gas ; Process of Manufacturing . P. Naef, New 

York. U.S. Pat. 749,945, Jan. 19, 1904. 

See Eng. Pats. 20,658 aud 20,659 of 1899 ; this J., 1900, 
10,904 and 10,905.— H, H. 

Furnace [Carbide]; Electric . Stevens and Tim- 

merman. U.S. Fat. 749,401, 1904 ; also ibid, U.S. Pat. 
749,462. XI, A., 2>a.7C 192. 

Furnace ; Electric Resistance . A. H. 

Cowles. U.S. Pat. 7.'>0,093 ; also ibid, 750,094 ; 750,095 ; 
750,096: 750,170; and 750,171. XI, A., 192 — 193, 

French Parent. 

Gas-Generator for the use of Small Coat or CoaFDuat, 
Vereinigte Aathrucit Werke, G. m. b. H. Fr, Pat. 
335,291, Sept. 11, 1903. 

In order to diminish the pressure of the fuel on the grate, 
a horizontal supporting surface is arranged in the upper 
part of the generator immediately above the grate ; the 
latter consists of a number of rings arranged one above 
another, of decreasing diameters, thus forming an inverted 
cone. The fuel falls from the supporting snrface into the 
conical grate, and the gas produced is led away through a 
central vertical pipe, which is surrounded by a similar 
pipe of larger diameter, and in the hollow space between 
these the steam necessary for the generation of the gas is 
produced and led from the upper part of the hollow space 
by a pipe and introduced beneath the grate. In another form 
of the apparatus the fuel is supplied to a funnel-shaped 
vessel, with its narrow end pointing downwards, arranged 
inside the generator, the inclined side of which vessel acts 
as a supporting surface ; the fuel falls from this on to an 
erect conical grate. In another form the lower portion of 
the generator is narrowed below the fuel-supply chamber— 
the distance betw'een the bottom of which and the narrow 
portion of the generator can be regulated according to the 
size of the fuel. The fuel, as it falls from the supply 
chamber, forms a conical mass from the free surface of 
which— -between the bottom of the supply chamber and the 
wall of the gcuerator —a regular supply of gas is produced. 
The lower part of the generator is used chiefly as a steam 
chamber aud acts as an ash-pan after the insertion of % 
grate into the narrowed portion of tbe generator chamber. 

— W. 0. H. 

D S 
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in,--DESTEUCTiyE DISTILLATION. 

TAB PEODUCTS, PETEOLEUM | 

AND MINERAL WAXES. ; 

English Patents. 

Pitch; Process fo! the Manufacture oj . G. voii ; 

Wirkner, Schalke, Westphalia. Eng. Pat 13,18.5, June ! 

12, 1903. ‘ 

See Ft. Pat. 333,01 1 of 1903 : this J., 1903, 1289.— T. E. B. 

Naphthalejie ; Method for Purifying 11 .1. Haddan, i 

London. From 1. Paradell-Muteu, Barceir.na. Eng. 
Pa«. 25,989, Nov. 27, 1903. 

Naththalenk vapour is .subjected to a process ol’ fractional , 
eondensation by driving it along a chamber or tube by | 
means of a current of air or othei inert gas.-^T. F B. 

Yeast; Manufacture of (Wtain Products from Waste 
Prewery or Distillery — — . P. Sehidrowit/ and F. F. 
Kaye. Eng. Put. V.OOl, March 21, 1903 XVII., 
page 200. 

lY.-COLOUElNG MATTERS AND 
DYESTUFFS. 

Indigo; Manufacture of [//om Indigo Plant]. 

C. Kawsoii. J. Soc. Dyers and CJoionrisfs, i90J, 20, 3.5. 
CONTKAiiy to Breaudat's experience (this ,1., 1901, 15), the 
author has never found any loss of indigotiii, real or 
apparent, to take place during the drying of natural indigo. 

( )u the contrary, it is stated that indigo slouly dried in tho j 
usual way invariably contains a slightly liigher percentage | 
of indigotin than indigo dried rapidly. This is explained i 
by the fact that some of the impurities present an* decoiu- j 
posed into ammonia, carbon dioxide, &c., by the fnngus i 
always present. The following example is given. Two ; 
cakes of indigo were taken from the ceulre of a press ; one, 
dried in an air oven, gave 39 * 5 per cent, of <lry •^ub8tancc, 
containing .58 ’8 per cent of indigotin, <*orrcspondiDg to 
23*22 per cent, on the moist cake. The sccoml .sample was 
dried in the dryingTiouso in the usual way for nearly two 
months, and. after a iinal drying in the air-oven, yielded 
38*3 per cent, of dry matter, containing 00*4 per cent, of 
iudigotin, or 23*13 per cent, on the moist cake. — T. F. B. 

Anihraquinone ; fi-Substitutioji Products of . 

P. Kaufler. Ber., 1901, 37 , 59— (16*. 

Tub author diuzotised jS-atninoanthraquiiioDc by means of 
amyl nitrite, an<l obtained )3-iodo-, iO-chloro-, and j9-nitro- 
anthra quin one from the diazoniura salts by elimination of 
'litrogen, and /3‘bromo-anthraquinone by decomposition of 
the diazonium perhroinide. The products aie fairly stable, 
yellow, crystalline compounds. /3-Iodoanthraquinone forms 
"no addition-product with chlorine. ;3-Anthraquinonedia- 
zonium salts are not explosive. Even the nitrate is not 
affected by percussion, and only decomposes locally on 
contact with a hot glass rod. — K. F. 

Anthraquinone-a-sulphnnie Acids. B E. Stdiraidt. 

Ber , 1904, 37 , 66—72. 

The author claims priority with regard to the formation of 
anthraquinone-a-Bulphonic acids in presence of mercury or 
its salts. The mercury, or mercury salt, must he very finely 
divided, but only very small amounts are necessary. Exact 
recipes for the preparation and i.solation of antliraquinone- 
o-sulphonic acids and of tlie 1 .5- and 1 . 8-disulpboiiic acids 
are given. They all form rather insoluble and characteristic 
pota^ium salts. Instead of obtaining them by sulphonating 
anthraquinone in presence of mercury, these aciils may also 
he obtained from the corresponding a-nitro-unlhraquinones 
by boiling with 10 per cent, sodium sulphite solution. They 
are readily converted into the corresponding hydroxy- 
compounds by heating under pressure with milk of lime. 
AVith ammonia or alkylamines in aqueous solution, they 
form amino- or alkylainiuo-antbraquinone.«. Vl'ith methyl 


alcoholic potassium hydroxide solution they yield methoxy- 
authraquinones, and with phenolic potassium pbeuolate solu- 
tions they yield phenyl etliors of hydroxyanthraquinones. 
Antbraquinone-a sulphonic acid is reduced by zinc dust 
and ammonia to anthraceno-a-sulphonic acid, which yields 
a-anthrol on fusion with caustic alkalis. With 80 per cent, 
filming sulphuric acid, autbraquinone-a-sul phonic acid may 
he oxidised to 1 .2 .4-trihydroxyanthraquinone-5 (or 8) siil- 
phonic acid. On nitration it yields 1.5- and 1.8 nitro- 
anthraquinoue sulphonic acids, which are reduced by sodium 
sulphide soluiion to the corresponding aminosiilphomc 
acids. These latter can he diazotised and coupled with 
phenols or amiiich, and form arninohydroxyanthraquinones 
with milk of lime and 1..5- and 1 .S-monomethyldianiino- 
anthraquinones with methylaniiue. Various other deriva- 
tives of anthraquinoiie-a-sulphonic acids are also de.scribed. 
They are all characterised by exceptioual tendency to 
crystallisation. — hi. F. 

Dimelhylaniline ; Addihou Products of . C. L. Jack* 

sou and L. Clarke. Ber., 1901, 37 , — 180. 

StmsTiTUTKT* quinoncs combine "with one molecule of 
dimethylaniline to form dark-blue unstable conqioumls, 
ery.stallising in prisms, of definite melting-point. They 
gradually decompose, at the ordinary temperature into their 
con.sfituents. The coinpoiinds with eliloranil and with 
trichloroquinone are described. Substituted nitrobeiizeues 
form similar compounds with dimetbylaniline, which differ, 
however, by being brown, yellow', or red. Some of these 
have already been described by Ilepp. The authors describe 
compounds with 1 .3..5-tricblorotrinitrobeu/eiie, 1 3,.5-tri- 
broniotrinitrobenzene and Avith several highly sub.stituted 
dinitrobenzimes. — E. F. 

Dihydro.rytetramethyhosamim .mljihcmic Acid ; Decomposi- 
tion of . (b liiebi'rmann and A. Glawe. Jler., BJO'l, 

37 , 1 1], 203-210 

When diliydroxytetrainithylrosanune^'ulpbonic acid is 
boiled with dilute caustic alkali, it is decomposed, forming 
tetraniethyldiaininoxanthoiio and catecholsulphoiiic acid, 
according to tlie equation — 
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When tetrainethylrosaminesulphonic acid is treated in » 
similar manner, the molecule is broken up with greater 
difficulty and then separates in quite a different direction,, 
according to the equation — 
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forming dimetbylaminohydroxybenzophenoneinonosulpho- 
jiic acid. The authors romaik that triphenylmethane 
dyestuffs in general are capable of decomposition with 
i formation of henzophenone derivatives, but that the line of 
cleavage of the molecule varies with the nature of the dye- 
stuff, as indicated by the above-mentioned cases. The 
I corresponding leuco-oomponnds decompose in this manner 
I either with very great difficulty or not at alb — E. F. 
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Colour-Acids ; Action of , dn Cellulose, Alcohol, and 

Acetone; and Nile Blue Base as a Reagent for Carbon 
Dioxide in Air. M. Ifeidenbain. P6ager’s Arch., lOQ, 
217—341. Chem. Centr., 1904, 1, 116. 

Mh 'HA KM ft (compare this J., 1903, 1083) has brought for- 
ward instances of histological colorationft which he considers 
support Witt’s solid solution theory of dyeing. The author, 
however, maintains his view that the property of albumi- 
noids of taking up and fixing dyestuffs is of a chemical 
nature. The fact that whilst basic aniline dyestuffs are 
more readily soluble in alcohol than in water, yet dyeing 
with such dyestuffs is effected more easily in alcoholic than 
in aqueous solution, ifi incompatible with Witt’s theory. 
White insoluble powders, c.g., antimony oxide, zinc oxide, 
aluminium hydroxide, &c., when treated with dye liquors, ' 
oondcnse the dyestuffs on their surface, and acquire various 
^.olours depending upon the nature of the dyestuff ; for 
•e\ample, antimony oxide when shaken with the yellowish , 
solution of Hxmatoxyl ilium puriss is coloured bluk In i 
^hese eases, and also in the cases of histological colorations, j 
absorption pro(!rsses first come into play, but only as a ' 
preliinmary to chemical action. According to Michaelis 
the I'uet that indifferent bodies, as cellulose, alcohol, aud 
aeeuuie, give the same colour reactions with colour-acids 
and bases as albuminoids, negatives the idea of salt forma- 
lion, and confirms the ^ie\<' that the alteration of colour is > 
due to the substitution of one solvent for another. The ^ 
nutlior, liowcvcr, maintains that in all these cases salt 
formation takes place. He states that the blue coloration ' 
jirodueed by spotting filter paper with the yellowish red 
solution of Nile Blue base is (laused by the carbon dioxide 
juvsent in the air, as is shown by the fact that the solution 
•of .he base when iillowml to stand in a test-tube becomeft 
coloured blue on the surface. The blue coloration produced 
when Nile Blue base is dissolved in alcohol is caused by an 
acid winch is jireseiit iii small quantity in alcohol. It the 
alcohol be first treated with calcium hydroxide, it dissolves 
the colour base to a yellowish-red solution. Like Kosin 
acid, the colour-aeids Benzopurpurin GB and Congo acid 
stain cellulose the colour of the colour salts. Here, also, 
however, cliemical combination takes place between the 
colour-acid and the cellulose, for whilst the alkali salts of 
the eolour-aeids are turned blue by botli hydrochloric and 
glue lal acetic acids, the red sthin produced on cellulose is 1 
turiierl blue by hydrochloric, but not by glacial acetic acid. ■ 
llu- solutions of the colour acids named in glycerol, phenol, 
and cresol, as m methyl aud ethyl alcohols, have the colour ! 
of the cidour salts. The author points out that all these i 
solvents contain hydroxyl groups, and in support of his view j 
that the change (d ( olouris due to chemical action, he cites ^ 
tile facts that Heii/opurpuriii acid and Congo acid dissolve ' 
in ]uire water with a blue colour; are insoluble iu absolute i 
<ucoliol ; and dissolve in aqueous alcohol with the red c(»Iour ! 
of tlie colour salts This change of colour in aqueous j 
alcohol is explained as being due to the dyestuff undergoing 
elect iTdy tic dissociation when dissolved by the water, ami { 
thus being rendered susceptible to chemical reaction. (See 
nlso tins J.. 1902, 9GG, 1072.)— A. S. 


I presence of a mineral acid they dye in blue shades, the 
. nitro.so group being split off. By heating aqueous solntions 
j of these new dyestuffs with saponifying agents, such as 
1 dilute hydrochloric acid or caustic alkali, the nitroso group 
I is split off, and dyestuffs result which dye wool in blue 
' shades. — E. F. 

Tndoxyl and Indoxgltc Acid ; Manufacture of . J, Y. 

Johnson, London. From Badische Anilin und Soda 
Fabr., Ludwdgshafen-on-Khine. Eng. Pat. 6419, March 
19, 1903. 

Sek U.S. Pat. 731,385 of 1903 ; this J., 1903, SCI — T. F. B. 

Sulphurised Colouring Matters [Sulphide Dyestuffs] ; 

Manufacture <f . (. B. Ellis from Soc. Chim. des 

Usiues du Bhoue, liyons, France. Eng. Pat. 6078, 
IMarcli IG, 1903. 

Azo compounds of p-pheiiylenediarnine aud phenols or 
naphthols or their substitution products are heated with 
alkali polysulphides or with sulphur and alkali sulphides 
at a low temperature, so that the azo group apparently 
reniam.s intact. From p-arainophenyleneazonaphthol there 
is obtained iu this way a green dyestuff, the melt being 
heated to 120"^ — 130 ‘ C. In a similar manner a greenish- 
black dy<‘8tuff is obtained from p-aminophenyleneazo- 
phenol at 140 — IGO^^ C. Uutler similar conditions 
^-naphtholaznphenyleueazo-3-naphthol yields a yellow, 
^-naphtholazophenyleiiea/.ophenol an olive green, and 
phenolazophenyleneazophenol a bluish black dyestuff. 
The products dye cotton directly in presence of an alkali 
hydroxide or carbonate Avithout the addition of an alkali 
sulphide and can be used for printing from ordinary copper 
rollers. — E. F. 

United States Patents. 

Purpurin a-Sulphoutc Actd. K. Thun, Elherfeld, Assignor 
to Farhenfabr. of Elherfeld Co., New' York. U.S. Pat. 
740,405, Dec. 8, 1903. 

See Fr. Pat. 334,058 of 1903 ; this J., 1904, 113.— T. F. B. 

[Su/phtde] Dyestuff; Green — — . A. Luttriughaus, 
As-^ignor to Badische Anilin und Soda Fabnk, Ludwig.s- 
bafen-on-Ilhiue. U S. Pat. 750,113, Jan. 19, 1904. 

Mkthyekne violet is “ treated with sodium tetrasulphide, 
carbon bi.sulphide, and alcohol.” The dyestuff produced 
is soluble in sodium sulphide solution, the solution obtained 
dyeing unmordanted cotton green, w hich changes to blue on 
treatment with potassium bichromate and sulphuric acid. 
Compare Fr Pat 322,784 of 1902 ; this J., 1903, 3G0. 

— T. F. B. 

French Patents. 

Sulphurised Dyestuffs [Sulphide Dyestuffs] ; Preparation 

of Violet-lied . liaison Commerciale Kalle et Cie. 

Fr. Pat. 335,383, Sept. 16, 1903. 


A POEYHYDROXYLATEH Tosiuduline is obtained by melting 
substances capable of forming 1 . 4-naphihylenediamine, 
such as the azo-dyestuffs formed from u-naphthylamine, 
with p-aminophenol and hydrochloric acid. Or naph- 
thylenediamino may itself be melted with aminopbenol and 
hydrochloric acid in presence of a suitable oxidising agent, 
preferably iu the form of an aromatic nitro compound. Or 
a-nitronaphthylaminc may be melted with p-aminophenol 
j jo presence of hydrochloric acid. The hydroxylated 
& EFr. Put. 329, 8GG of 1903 ; this J., 1903, 1042.— T. F. B. j obtained by any of these methods arc melted 

• with sulphur and sodium sulphide. The products dye 
unniordanted cotton in reddish- violet shades fast to washing 
and to light. — E. F. 


Ekolibh Patents. 

A^o Dyestuff; Manufacture and Production of a New * 
■ • H. E. Newton, London. PTom the Farhenfabr. I 

vorm. F. Bayer and Co., Elherfeld. Eng. Pat. 52G9, I 
March G, 1903. 


Azo Polouring Matter; Manufacture of . .T. Y. 

o inson, London. From The Badische Anilin und Soda 
•i/* ^-'“^''"•f^fthafen-on-the-Rhine, Germany. Eng. 

Tar. 5689, March 11 , 1903. 

or homologoe thereof 
T>»« « ? molecular proportions of nitrous acid, 

bin« so formed corn- 

form i-*8-dihydroxy-3.6-diBulphonic acid to 

^ dye in 

shades from a bath containing acetic acid. In 


Red Dyestuff [Azo Dyestuff] ; Manufacture of New 
Compounds of the Benzene Series, and their Trans- 
formation into a . Cie. Paris. Cool. d’Aoiline. 

Fr. Pat. 328,130, Nov. 3, 1902. 

0-CHI.OROBKNZYL8ULPHON1C acid is nitrated, forming jj-nitfo- 
chloro - o - benzylsulphonic acid. This is converted into 
** p-nitranilinehomosulphonic ” acid by heating with ammo- 
nia, This latter body yields a red dyestuff, very snitable for 
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the maoufncturo of lakes, on diazoti'iation and combi untioii 
with /8-naphthol. — E. E. 

JRhodamineH [Ptjroi^c D//rs/w//!v] of a YeUotv Shfulc derined 

from Tetra-^AlkylafedlihoUamineH; Preparation of . 

Cie. Paris. Coul. d’Aniliuo. Fr. l*at. 328, Piy, Nov. 12, 
1902. 

Thk tetra-etli^l rbodainine derived from plitliulic acid is 
treated with caustic alkali in dilute aqueous alcoholic 
solution. TIic product dyes in more yellow' shades than 
the ori^dnal dyestuff and Its tinctorial powci is ;^reat«*r 

— K. 

Sulphide Dyestuff; Pveparatioii of a P/tn\h-IJlatk . 

Cie. Paris. Coul. d’Nniline. ]'r. Pat. Nov. 28, 

1902. 

See Eng. Pat. of 1U02 , this J , 1903, 1 191.— T. P. R. 

Indoxylaud ds Deriralitu s ; /^rodnction of . liadische 

Anilin nnd Soda Eahrik. First and Second Additions, 
each dated Dec. 8, 1902, to Fr. Pat. 328,1 is, \ov. 21, 
1902. 

Sek Flng. Pat 2(),372 of 1902; tills .1., 1903, 1289 T F P. 


V.-PEEPARING, BLEACHING. DYEING. 
PRINTING. AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 

• Printiny of Cotton^ ly th ■ Vischarye or Itescrvc Mel hods, 
with Pine Sulphuh Di^estuffs. A. Sansone. llev, Cen. 
defl Mat. Col., 1904, 8, 37- 39. 

It is probihle that in the printmir of cotton, indigo will he 
partly replaced by the blue suljdude dyestuff'-. The latter 
can be appli<‘d in discliaige or reserve printing by the same 
methods as fhoso employed for indigo, cxeept that the 
chromic acid di.sclnirge is not suitable to them k'or n serve 
printing, the material is jinrited, either with sulphate of 
lead or with a mixture of zinc white and zinc sulphate, 
thickened with gum. 'J'he following is a typieul white 
reserve : — 2.')() guns, of zinc w hite pa.ste 1:1, or the same 
quantity of kaolin pa'-te ; 300 grins, of sulphate of zinc; 
the whole thickened with 4.‘i0 grnis. of gum water, 1:1, 
After printing, ilr}' at a moderate heat and dyeasiupidly 
as possible so as to avoid the penetration of the reserve 
by the dje solution. It is hc.st to dye in a jnidding 
machine, whi(?hmust have no copjier iisedin its construction. 
The padding should take from one to two mi nates and be 
done cold for light shades and not abovi* 80" C. for full 
colours. The padding solulion is made up of th<' sulphide 
dyestuff dissolved witli the necessur\ amounts of Rodium sul- 
phide and sctda ash, and thickened with a suitable thicki'ning 
such as gum tragucanth. After padding, the cloth is ex- 
posed to the air in order to develop the colour ; it is then 
washed, pas.scd through a weak acid hath, again Avashed 
and finally soaped and dried. The chlorate discharge gives 
the best results with sulphide colours. The cotton is dyed 
in the usual manniT and then printed with a disi’harga such 
as the following : — 70 grins, of kaolin made into a jiuste 
with 70 gnus, of Avater ; a solution of 1 75 grms. of chlorate 
of soda in 240 grms. of British gum thickening added; the 
mixture wanned to GO" C. ; 1 23 grms. of tartaric acid, 
finely powdered, added ; and, after cooling, 70 grms. of 
solution of ammonium ierrocyanide 25° B. Trint dry at 
a moderate temperature and steam one to three minutes in 
a Mather-Platt at 98^ — 100° C , using dry steam. 'I’he 
discharge method gives a 1 etter white than the reserve 
method, bat the latter is good enough lor most purposes. 

—A. B. 8. 

English Patents. 

Bleaching Flajct fftmp, Colton^ Jute, Ramie, Straw^ and 
the tihei Prcceie . L. C. P. Jardin, Cambrai, 

France. Eng. Pat. ,9724, April 29, 1908. 

See Fr. Pat. 331,574 ef 1903 ; thi« J„ 1903, 1 127.— T. F. B. 


Bleaching Apparatus; Continuous . M. Muntadasy^ 
1 Rovira, Barcelona. Eng. Pat. 14,200, June 25, 1903. 

' Under Internal. Conv,, Nov. 10, 1902. 
i See Fr. Pat. 327,931 of 1902 ; this J., 1903, 948.— T. F. B. 

I 

1 Polychrome Printinq on Calico and other Materials. E. 

I Bolffs, Siegfeld, Clermany. Fmg. Pat. 1583, Jan. 22, 
i 1903. 

The patterns to be printed are transferred by photographic 
means to the surface of the printing cylinders, and there 
I etched in. To produce a coloured print, the object to be 
, printed is photographed through light filters of various 
j colours, and the resulting negatives are transferred to 
different rollers, and the material is printed by eacli of 
these rollers Avith the colour corresponding to the lighl 
filter used in its preparation. Soluble colours are employed. 
For the preparation of rollers, see Fug. Pat. 16,944, 1899. 

—A. B. S. 

' Punting Vv<jel able Fabrics. JI. Schmid. Mhlhauseii, 
Germany. Fmg. Pat. 3778, Feb. 17, 1903. 

; See Fr. Pat. 329,74- of 1903 ; this J., 1903, 1044.— T. F. Bv 

Steaming (Uoth and other Fabrics; Apparatus for . 

F. 1. Burgher, Stapleton, U.S.A, Fug. Pat. 25,369,, 
i Nov. 20, 1903. 

i The peripheral f.ice of the steaming cylinder has a 
longitudinal shoulih r or offset, so that the covering, of 
, suitable fabric miiteiial, forms a similar offset, which leaves 
. room for one edge ot the cloth to he treated to abut against,, 
thus preA'enting ihe formation of a crease in the cloth. 
The steaming cylinder contains inside a longitudinally 
corrugated tubular stiffener, one end of which is nou- 
eorrugated to form an annular water draining (^haiuhei . 

1 The cylinder and stiffener have registering perforations for 
} the passage of .steam Avhich comes from a jierforated 
' chamber AAU thin the cylinder and pas.ses out, finally, through 
the materia! to be treated. — F. F. 

i Metallisation of Te.rtlc Fibres and Products therefrom^ 
and also of Leathery Papur^ and the like. A. l^orsler, 
Plauen i. V., Germany. J'lug. Fat. 21,289, Nov. 9, 1903. 

SoLUTiON.s of nitrocellulose are thickened by the addition 
, of water. The fibre or fabric is saturated with the thick 
, liquid so obtained, and the metallic poAvder is either ladd in 
I suspension in this solution, or is afterAvards streAvn over or 
, applied to the materials. The metallised material may theii 
I receiAe an external coating by the application of u thinly- 
liquid solution of nitrocellulose to Avhich water has not been 
I added. It is then preferably passed through “ satining 
machines [“ Satinirmascliiueu ”j whilst being warmed. 

I -E. F. 

Waterproof Cloths and Fabrics ; Manufacture of certain 

' kinds of , and, Machinery for use therein. W. M. 

Mackintosh, Liverpool, and A. Smith, Manchester. Eng. 
Pat. 218, Jan. 5, 1903. 

I The composition used is made from a vegetable oil, an 
, alkali or metallic carbonate or oxide, and resin or other 
I analogous substance or starch or starch preparation. The 
fabric is first passed through heated drying rollers, and 
I then through a vat containing the fluid composition, passing 
j over rollers Avhich are immersed in the same. It is theiv 
! passed over scraping knives, which remove the excess of 
composition from both surfaces, and finally is pressed 
between heated nipping rollers which thoroughly force the 
I composition into the fabric. — E. FN 

I French Patents. 

i Mordanting of Cotton ; Process for . F. L. Grenot. 

I Fr. Pat. 334,945, Aug. 31, 1908. 

I The cotton is padded in a solution of barium ainminate,. 

then dried slowly in the air, the carbon dioxide of w!^b 
I converts the barium into carbonate and the aluminimn into^ 

I itk hydrate. The cotton is then washed either in water or 
I in a cbhlk bath, which, in the latter case, fixeiJime on fiha' 



185 , 


Feb.20.i9C4.] JOUENAL AND PATENT LITEEATTJEB.— Ol. YI,,, A YIL 


fibre. It is theu dyed as usual. The mordant can also be 
Mtiplied bv alternate paddings in Turkey red oil and barium 
aluminate. The alumina cim also be fixed by steaming at 
low pressuie in presonci* of carbon dioxide or ammonium 
carbonate. — A. 13. S. 

n)t/eni(}, Bleachuuj, Mercerhimf^ Treatment of Tex- 

^ tiles; Apparatus for T. de Naeyer. Fr. Pat. 

334,828, Aug. 2fj, 19t)3. 

Thi' material to bo treated is placed in a vertical vessel 
between perforated plates. This vessel is preferably larger 
.it the top than at the bottom, in order that the liquid 
M huh has been -weakened in siiength bypassing through 
the nj)p<‘r layers of material, should Lave a smaller amount 
of material to act on. The liquid is showered over the top 
ill th<‘ usual way by means of a circulating pump; it passes 
out of an opening at the bottom of the apparatus info a 
iacketed lu-atiiig vessel, where it is heated to the desired 
iemperatiire, .md then circulated by the pump. This avoids 
dilution ul the liquid employed, by condensed steam. 

—A. H. S. 

J*iinliv() o, l)i voraLiou of Fabrics, Paper, v^v‘. ; Ptoccss 

r L Pnrilick and II. Pcrvilhue. Fr. Put. 

331,6<.7, Aug. 17, 1003. 

In ]>rinlin>; designs such as annular rings by means of 
steueil plates, use has to be made of wires, &-c., to support 
the eeiitral jiortion of the sti iieil. 'I'o avoid tliis the material 
is hrst jinnted with a res|^f so us to cover the central parts 
w’hich it IS not desired to print ; after this the colour paste 
is printed tliroiiuli a larijer stencil so as to cover the resist 
Mud also form till' retjuiiod pattern around it. The colour 
is rixed as required and then the resist is removed, and 
leaves tlie centres Miieoloured. A good resist consists of a 
miNture of resin, pai.illin, beeswax, and turpentine. It 
can he removed liy means of ben/ciie. — A. P. 8. 

Multicolour Ell'ccts on Silk or Mixtures of Silk and 

• (b/tton ; Proc<s<i for Ohfaimiaj , In/ Printing a Single 

Mixture oj Colours. ,1. Meniiweg and D. iSlennweg. 
Fr. Pat. .534, 87-1, Aug. 27, 1903. 

Tjik rnived I'ahneis tic.itcd with tannic acid in the usual way, 
and then juinted with a mixture of mordant, and basic and 
substantive dyesliitls. to wdiich is added chromium acetate 
oi a salt ol similar jcopcrtu's. i\fter printing, the fabric is 
-teamed and wui-hed Tlie chrome compound prevents the 
substantive diestiill from dvnng the tanned silk, whilst 
the cotton talu s all the dyestufls and so gives a mixed 
effect. To obtain two-colour effects on silk alom*, the 
waiTp or the welt i.s mordanted W'ith tannin before weaving. 
A mixture of acid and basic dyestuffs can be then printed 
on, in which <‘asc tin- mordanted silk is only dyed by the 
basic dyestuir, whilst the immordanted is dyed by both, 
'rhree-colour effects fin cotton and silk mixtures can be 
obtained lo- mordanting part of the materials before 
weaving. — \ 15 8. 

Painting on Tissues; Process for . A. Boyenx and 

F. Prud'hon. Fr. Pat. 334,880, Aug. 27, 1903. 

Thk colour Is made into a paste and supplied to a printing 
roller by a metallic furnisher. The printing roller is in 
contact with another roller, and the fabric to be printed 
passes between them, Tlie printing roller can either be 
dimply engraved in fine lines for printing a plain colour, 
or it can be engraved in any desired pattern. The fabric 
can be printed on both sides if desired. — A. B. 8. 

^tmshing of Textiles; Continuous Process for ^with 

Jntei^mediatc Drying. Soc. F. Bertrand aud Co. Fr. 
Pat. 334.890, Aug. 14, 1903. 

IiiB machine for treating the cloth wiih the finishing 
ai^ial consists of three or more rollers placed one above 
ano er ; the lower one dips into the finishing liquid, and 
p essure c&n be applied as usual. The cloth passes first 
Avub ^ upper rollers, and is thus impregnated 
Tf fiquid ; It iij then passed oyer a drying arrangement, 

e treatment with the fini.shing liquid has to be repeated. 


the cloth is passed back between one of the lower pairs of 
rollers and again dried., This process is repealed as often 
as necessary. — A. B. S. 

VI.-COLOUEING WOOD. PAPER, 
LEATHER. Etc. 

Ekglish Patent. 

Colouring and Hardening Natural Stone ; Process for 

, also applicable to Organic Materials such as ivory. 

il. IF. Lake. From ( 'hem. -Tech. Fabr. Dr. A. K. W. 
Brand and ( 'o. Eiig. Pat. 3594, March 10, 1903. IX., 
page 188. 

VII.— ACIDS, ALKALIS. AND SALTS. 

Peroxylamincsulphontc Acid. Iv Divers. J.. ("hem. Soc. 
(Trans.), 1904, 108—110. (See also this J., 1904, 60.) 

Tiii-i fbimatiou of peroxylamluesulphonic acid, with evolu- 
tion of nitric oxide, when 8uli>lmr dioxide is pas.sed into 
the Gay-Lnssai* tower, i.c., into sulphuric acid containing 
mtroso-.sulphuric aeid, is explained by the fact that nitroao- 
sulphiiric acid consi.sts of the mixed anhydrides of sulphuric 
and nitrons acids (N^Oj -e 2SU,), and i.s decomuosed in 
accordance witli the equation 2NA)., -i- 4S(L + 2II2O - 
2i\t) -f- [ON(S()^Il).,].^,, just as nitrous anhydride is decoui 
posed into nitric oxide ami peroxide, the latter, in live 
case under notice, being suliihonated. The purple perox) I- 
aniinesulphonic acid is also formed, along with nitroso- 
sulphuric acid, from nitric oxide and sulphuric acid in 
presence of cupric or fi-rric sulphate us catalytic agent ; the 
sulphuric acid acts in its “ pyro ” form in presence of the nitric 
oxide, and the reaction is as follow's: CNO + dOrSOolI)^^ 
4X0.0.80,11 + [()N(S0,II)2]2.— T. F. B. 

t'>alts ; Preparation of by Double J)eco 7 npositio/i. 

W. Meyerhoffer. Ber., 1904, 37 , 261 — 263. 

Tiik explanation given by Witt and Ludwig (this J., 1904, 61 ) 
of the separation of barium nitrite, in their method of pre- 
paration, is hardly justified, the author thinks. The following 
Iinuciples, due partly to vau’t Hoff and partly to the author, 
afford a truer explanation ; — 1. Of two reciprocal salt-pairs, 
a^ KCl + NaNf)^ and KNO3 + NaCl, one is always (in 
the solid state) sUble at a given temperature ; in this case, 
at the ordinary temperature, KN(), + NaCl. Hence the 
other pair will slowly ebauge into the stable pair, and the 
change will be greatly accelerated by addition of a little 
water. 2. Under certain circumstances a “ labile” pairmay^ 
dissolve, and only one salt deposit; e.p., X^aNO;, + 
from which NaCl will deposit, within a certain range of 
temperature only, “ the exchange interval.” 3. In the 
case in question, Ha(N02)2 + 2NaCl is the stable pair. 
When the pair ‘JNaNO.j -t- BaCU begins to dissolve and 
to form the stable pair Ba(NO.J)3 -f 2NaCl, BaClj also 
sejiaraies out. This involves NaN( >2 remaining in solution, 
liy doubling the quantity of .sodium nitrite the separation 
of BaCla is prevented, and Ba(NOo)o + 2NaCl + 2NaN0.. 
remain in solution. This is at 100'^ if. — J. T. D. 

Sodium Petrie Sulphates ; Preparation of Two . 

A. Skrabal. Zeits. anorg. Chem., 1903, 38, 319—821. 

If a solution of 50 grms. of ferric sulphate, to which 10 e.c. 
of dilute sulphuric acid (1:6) have been added, is wanned 
with 300 grms. of Glauber’s salt on the water-batb, the solu- 
tion becomes lighter in colour, and a yellowish-white salt is 
precipitated. After cooling, a large quantity of water is 
f^ded to dissolve the separated Glauber’s salt, the mother- 
liquor filtered off, and the salt washed with a little cold 
water, alcohol, and ether, and dried between filter-paper. 
Analysis shows its composition to be— 

2Na30 . Fe^Oa . 4S08. THgO. 

Another double sdt is obtained by melting 100 gims. of 
Glauber’s salt, adding 10 grms. of ferric snlpbate and 15o.c. 
of concentrated sulphuric acid, and continuing the heating 
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till tbe* Koiution becomes nearly colourlcs>«, when a white 
salt is precipitated. After cooling, the precipitate is filtered 
off, washed with alcohol acidified with sulphuric acid, 
alcohol, and ether, and dried between filter-paper. Its 
composition is SKaoO.FejOj.CfsOn.GllnO. Both salts are 
white, and rlecoinpo.‘*ed by water — L. (i. 

(Jarhon ; Arfiov ttf an /,/mc at the Meltmy- Point of 

Platinum. II, Moissan. ( ’uTuptes lend., ]P(»4, 138, 

<'A^^no^ an<l lime, in the proportions for ( were heated 
in a graphite boat in a tube of quartz by mean'' of a small 
oxy-coal-gas furnace. At a tcmi)eniture at which platinum 
was melted, and at whicli the quart/ tube softened hut did 
not run down or rupture, tliere was not the ‘'lightest reaction. 
Neither lime itself, nor calcium carbide, show.s •signs of even 
incipient melting at the melting-point of i>latiuiini, and 
apparently lime and carbon only rcacr above the melting - 
[)omt of the lime. At the temperatun* oi tlm-sc experi- 
ments, silica was found to have a sensibl<‘ vaponr-ju'essure, 
for needles of a caleium silicate were si < n to form slowh 
on the surface ol the lime. — J. T. 1) 

Ozone; Action of on II if dioijen. (i I*j<Kel Ztils. 

uuorg. ( hem., rjO.l, 38 , *^**7 — dlO 
Sinrnuurc acid of sp.gr. 1*18 was ek-ctroUsed in a cell, 
20 cm. high and 7 cm in diameter, using U-ad electrodes, 
the current strength being about 0*0 amprte and lh(> poten- 
tial difference d — 7 volts. The anodes w<tc sm.ill, and 
made of lead wire, 1 mm. in dianutei and d mm in length, 
Tlie\ soon become covered with lead peroxide, and o/onised 
about d per cent, of the ox\gcn. 'J'be ozonised eleetrohtie 
gas thus produced, w'Hs dried b\ ‘•ulidiiiiie acid and passed 
through a gla^s spiral heated in a paiatlin or air hath, and 
the water ioniied absoilied in a weiehed tube containing 
sulphuric acid. The ex peri men tf> lasted srveial horns, and 
when the spiral was heated to 174 ( '. 4 ’4.0 lugrnis. of 
watei were found to he formed pn hour, at 1*JH C. 3*8 
ingTius,, at lOfb C. 3*7 mgrms , at 77)' — *JO C. 2*6 mgims , 
*an<l at 20" C. ()‘4 mgrms. Thi^ is ahont two-think of the 
amount that would be produced if all the ozone piesmt 
combined with liNdrogen to form water. — L F. (J. 

Periodic Acid and Penodales : Ela (rnlf/in I^rodnetton 
of . E. jMullcr \I. A., page T.M 

EhloTcC Acid and Ohloraivs ; JClrrtioli/siS of . 

A. Erochet. \I A., page lUl 

Potn.'^sinm Chlorate ; Elcctrohffic lledncfion of . 

G 11, Burrows. \I A., page ''.H. 

ClJt/rates, Bromalcs, and lodalcs; Volumeti ic 
Determtnatwn of , E. i)^hourdeau\, X\ 1 1 1 .. page 206, 

Ofihalt and Nickel Salts; Eisttnctnc Iteartion for . 

G. (iubiin. XMll,, page' 20.>. 

J) avium in Uranyl Compounds; lodometin Method of 
fJeterniininij . B. Glasuiaiin. XXIll,, page 2tw;, * 

English Patknth. 

Sulphate of Copper ; Manufacture of . (j. Giii, 

l*ari> Eng. I’at. ‘I(;2.^. Eeh 27, lUo3 

Ske Fr. Pat. 328,800 of 1903 ; this J., I903, 996 — T F. B. 

Alumina and other Products ; Piotcss of 'Ucalinq Ores 

of Aluminium to Obtain . A ,1. Boult, lA)ndon, 

From Soc. Koinana Solfati, Borne. Eng. Pat. 6180 
March 17, 1903. 

Ski: Fr, Pat. 330,280 of 1903; this J., 1903, 1086. ~T. F. B. 

Alumina and By-Products ; Manufactu? c of - , . L. 

Keogh and B. Broughton, Hamilton, Canada Fng Pat 
23,919, Nov. 4, 1903. 

Si:k r.S. Pat. 744,765 of 1903 ; this J., 1903, 1347.— T.E'. B. 


Yeast; Manufacture of Certain Products from Wojste 
Brewery or Distillery — . P, Schwidrowitz and F. 

Kaye. Eng. Pat. 6604, March 21, 1903. XML, page 200 

United States Patent. 

I Sulphur; Apparatus for Burning . J. A. Marsden, 

j Assignor to A. R Paul, both of Lyon Falls, N.Y^., and 
A. Tromblee, Carthage, N.V. U.vS. Pat. 749,311, Jan. 12, 

1901. 

A VERTICAL rotary cylindrical retort, having reduced axial 
openings at the top and bottom, is divided as to a portion 
of its interior by longitudinal and transverse partitions, 
forming a chamber adapted to hold a molten or fluid mass. 
The lower, discharge end of th(‘ retort opens into an oxid- 
ising chamber, within which is arranged a melting tank, 
utilising tlu' heat of the former; this tank is connected by 
a pipe to the retort, into which it discharges. Means for 
producing combustion and circiilution of gases, within and 
through the retort, an* jirovicled. - Ib S. 

French Patents. 

('uprainmoiuiint ; Mannfactuic if , m Closed ^''essels 

and with “ Ilyperhcrmctic " ( 'onditions. A. H. Bellot 
l)es Minieres. I'r. Put. 3.3.6,207, Ang. 17, 1903. 

A series of jars, each Inning a charge of copper fragments 
within a perforated cylinder resting on the bottom, and 
closed ail -tight In a lemovable cover, is supplied with com- 
pre.ssed air and with ammonia in a suited oicler, the transfer 
of liquid, when reqiiiied from jartojai, or to or from the 
I feeding carhops, being effecfial In using the eompressed 
I air, suHahIc arranged lubes for ctiaigiiig and discharging 
1 being presided. Tlie end jai of the seiies discharges anN 
I small portion of ammonia 1 hat nan remain unahsorbed, into 
I u \essel containing water — L. 

I 

I Sulphur; Jietori for ("onltnuouK Woik in the Sublimation ^ 

and Befining of . A A. Consoli, Ilal\. Fir-t 

Addition, dated Ang 21, 190.1, to Fr. Pat. .316,‘-i2G of 
Nov. 25, 1901. See Eng. Tai. 37 , 67 ^ 1002 ; this J,, 1902, 

I 970. 

I \ DATTKRV of seveiul reto”ls is arranged in a furnace, eacli 
I of which eommumeates with a condenser for the sulphui 
I vapour produced, and witli a trough on the same level front 
which it receives a eontiunoiis or regulated supply of melted 
I sulphur, through a tube curved downwards in the troiigli, 

I so as to he alwavs covered by li<iuid, access of air to the 
I retorts being thus prevented. The trough i.s fed from a 
higher trough, vvliieli i.s itself charged 1 > a hori/outal pipe 
I from a reservoir in which the raw sulphur is melted, the 
I flow taking place from above the bottom, so that the im- 
[ purities deposited In gra\itv are not disturbed. Special 
j regulating valves are .shown. — E. S. 

Nitrous Anhydride and Salts of Nitrous Acid; Produc- 
tion of . Sue Anon, des Prod., F. Bayer and Co. 

Fr. Pat. 335,229, Aug. 27, 1903. 

I A MiXTERE of ammonia with air or oxygen is passed over 
ferric oxide (or other oxide of a heavy metal, such as copper 
oxide) heated to about 700" ( ’. The nitrogen trioxide pro- 
j dneed is caused to react upon a caustic alkali, or metallic 
oxide, hydroxide or carbonate, and water, to form the 
I corresponding nitiitc. — E. S. 

I 

Gaseous Beactions ; Process for I'acihlating Electro- 
chemicat . W. Ostwald. Fr. Pat. 328,1.67, Nov. 27. 

1902. XT. A., page 193. 

Osrides of Nitrogen ; Electric Production of . Siemens 

and Hslske. Fr. Pat. 33.'), 453, Sept. 21,' 1903. XI. A., 
page 193. 

I Gaseous Mixtures ; Production of Intense Chemical Re- 
actions in . S. Evde and K. Birkeland. Fr. Pat. 

I 335,692, Sept. 18, 1903. XL A., page 193, 
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JOTONAL AND PATENT 


VnL-QLASS. POTTERY. ENAMELS. | 

Fuench Patent. 1 

Cnitmic Articles ; Manufacture of Enamelled ond Glazed ' 

. A. Biffot. First A»ldition, of Sept. 7, 1903, to | 

Fr. Pat. 323,657 of Aug. 1 1, 1902. See this J., 1903, 496. 

Tin; enamel or > itrifiable colouring matter is applied to the | 
HI tide during the moulding in the form of thin plates or 
leaves formed by mixing the ground colour with a binding , 
Hirent such as collodion, gelatin, casein, or flour, with which 
;rfihrou.s material such as paper-pulp has been iniiorporated, 
dirse leaves being placed inside the mould during pressing. 

_A. (J. L. 


IX.-BUILDING MATERIALS. CLAYS. 
MORTARS AND CEMENTS, 

Lnnr-Saud liuchs ; Jujluenec of Pressure in the Afanu- 

factnre of . S. I’eppel. Thonind.-Z(dt., 1004, 28 , 

3 — 4 . 

Tin: test blocks were made of 60 parts of coarse sand, 
:{() pail^ of line sand, and 5 per cent, of white lirac oi 
dolcunilic lime, the whole* lieiiig subjected in the moulds to 
jMcssiiies ranging from 3.’i0 to 1,400 kilos, per sq. cm,, 
and hard*mc‘d under high jiresBure steam foi lo hours. 
The maximiiiii ci ushing-strength {about 210 kilos, per 
SI] cm ) m the white bine series was shown by the blocks 
funned under 1,1. 'll) Icilos. pressure, the curve receding 
beyond thus point, in the* dolomite lime scries, the- maxi- 
mum (about 31.J kilos, pei s(j. cm.) was attained under tlie 
HULue c-ouditions, but heie tlu strength was greater through- 
out. To ascertain w hetlu'i this pressure is the optimum ioi 
hncKs of other projiortiomil composition, the tests were 
repeated wuth blocks made from 66 parts of coarse .sand, 
3.3 purls of line sand, and 10 percent, of white oi dolomitie 
lime respectively. Jlroadly sjienkiiig, the results were 
parallel, the* maxima fiemg furnished by the blocks pressed 
to 1,1.50 kilos, though the curves proxed irregular, the 
white lime series showing the same strength at 700 kilos, 
prcissme as at 1,1. '10 kilos., with a sharp decline in the case 
of. tile blocks pressed at 875 kilos. Tlie author also found 
that the vise of hardened steel mould plates facilitated the 
ijection of the finished blocks . — (' S. 

Lrme Sand B 1 1 ! h t Influence of Steam Hardening on the 

Strength of . S. V. Pcpyiel. Thonind.-Zeit,, 1904, 

28 , 

The tests performed by the author were made ou blocks 
composed of 66 parts of coarse sand and 33 parts of fine 
sand, plus 10 per cent, of white lime or dolomitie lime, with 
or without 10 per cent, of kaolin, the whole moulded under 
a pressure of 1,050 kilos, per .sq. cm. In the white lime 
series, without kaolin, the maximum crushing-strength 
— .598 kilos per sq. cm. — wa.s attained by hardening under 
a .steam-pres.sure of 8 atmos. for 8 liours, and the same 
applied to tlie dolomite scries, with (410 kilos.) and without 
(422 kilos) kaolin; but iu the case of the lime-kaolin 
series, hardening for 10 hours at the above pressure gave 
the highest results (431 kilos.). 

The hypothesis that equality in the factor of atmosphere- 
hours gives equality of crushing-strength was also inves- 
tigated, but is considered not to hold good, except in the 
ease of the white lime mixture. 

When felspar is employed as an ingredient, the crushlng- 
str^gth suffers considerably by prolonging the exposure 
to ^)gh pressure steam, the ,a88umption being that potash 
and soda are thereby liberated and cause efflorescent 

incrustations.— C. S. 

Cement i Composition of Eoman . — Gresly. 

La Ceramique, 1904, 6, 114 — 115. 

The analysis of a number of the best Roman cements of 
Tench origin gave the following mean proportions of 
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essential constituents : — Silica, 28 per cent. ; alumma and 
ferric oxide, 13 per cent. ; lime and magnesia, 59 per cent. ; 
sulphur trioxide, 3 per cent. ; or a ratio of acids to lime and 
magnesia, 39 ; 59. A corresponding synthetioal cement 
may be prepared from 259 parts (30*2 per cent.) of kaolin 
and 600 parts (69*8 per cent.) of calcium carbonate, made 
up into briquettes, and burned at 1190'’ — 1250° C. If 
materials free from iron be used, a perfectly white product 
will he obtained, and this, when ground to powder, exhibits 
excellent hydraulic properties, though in the state of lumps 
it seems to react but very slightly with water. The technical 
difficulties in the wiiy of firing mixtures rich in lime are 
overcome by adding a small quantity (^ — } mol.) of calcium 
sulphate to the ingredients. This method furnishes highly 
energetic cements, and allow s of greater variation in com- 
pounding the mixture. — C. S. 

Plast-Furnace Slag and Portland Cement. M. Gary. 
Mitt, kfiiiigl. techn. Versuchsaust., 1903, 21 , 159 — 169. 

The strength of mixtures of blast-furnace slag with a 
binding agent decreases rapidly if the mixture is jireserved 
for some time. This effect of keeping is more noticeable 
with regard to the crushing- strength than to the tensile 
strength. During the first week of storing, the tensile 
strength increases, but the crushing-strength begins to 
diminish immediately after pre[)aratiou of the mixture. 
The effect is greater in the ease of mixtures containing 
Fortland cement than in those containing lime. The 
volume-weight of test-pieces pri pitrt'd with mixtures con- 
taining blast-furnace slag also decreases considerably when 
the mixture has been kept for some time. — A. S. 

Portland Cement in Concrete. C. Tbirs. Centralbl. d. 

Ikiuverw'., 1903, 608 ; 'I’honind.-Zcit., 1904, 28 , 25. 

It is claimed that the results of the Vicattest cannot bo cor- 
related directly to practical conditions. For iastunce, a 
Fortland cement which, under this test, commenced to set in 
32 minutes and 25 seconds, gave a concrete with the tensile 
strength of 21 -4 kilos./per sq. cm.) after 28 days, when the 
block was made immediately after mixing, but when the 
cement mortar was kepi 10 minutes before making tlu* 
block, the strength fell to 20 ‘1 kilos., and when the delay 
was increased to 2U minutes, it was found impossible to 
prepare the block at all, the mortar having become unusable. 

( 'oncrete that is to be deposited direct under water should 
fie dumped in large masses with as little fall as possible, in 
order to give the core of the mass a good opportunity of 
81 ‘tting, and prevent separation of the mixture, but no 
attempt should be madt* to use coarsely ground cement as a 
remedy for (his latter evil. The loss on calcination test is 
recommended as affording an indication of proper homing, 
and thi* lime content should also bt* determined when the 
tensile strength is high, since an excess of this constitoent 
causes gradual diminution of the cohesive power. — C. S. 

Concrete; Crushing- Strength of , and Infiuene.c of 

the Size of the Blocks (Cubes) upon the Setting and 
Strength of Cement -Mortar and Concrete. H. Burchartz. 
Mitt, kbnigl. techn. Versiichsanst., 1903, 21 , HI — 159. 

The author gives, in a long paper accompanied by numerous 
tables and curve-diagrams, an account of a aeries of experi- 
ments on the crushing-strength of mortar and concrete 
mixtures. The lesulfs show that the prevailing view that 
concrete mixtures attain a greater strength than the mortar 
used in their preparation is not always correct; on the 
contrary, concrete mixtures, especially when formed into 
cubes, may, under certain conditions, be considerably 
inferior iu strength to the mortar present in the mixtures. 
In general it may be stated that within the time usually 
allowed in the examination of mortar and concrete mixtures, 
the strength decreases with increase of the size of the 
cubes formed of the mixtures, and this variation in streo^h 
r persists, at all events, up to a period of 180 days. In view 
, of these results, it is pointed out that the size of cubes 
< prepared for strength tests, should as far as possibly ap- 
proximate to that of the concrete blocks used in practice. 

—A. S. 
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Cement Kiln; Thermal T^fjicieyici/ of tt Jlofari/ . 

J. W. Richards. J. Amer. ('hem. Soc., 19ol, 26, ^0 — 88. 

Mxfkiiimfnts made on a rotary cement kiln 60 ft. hmg and 
6 ft. external diameter, fired by pulverulent bituminous slack 


coal, gave the following results : — 

Theon'f icid hcatiiijj; ])(>U(‘r ol fiu>l 7l»0,(>t'i) cuL 

Heut of formation of (“(Miienl „ 

'I'oial n.'W.sio 


H(‘)U in hot clinker T/tMi^o i 10‘7 

Meat in chnimcv O/ikdoo ' 7:**| 

Heat in Hue dust , o li 

Loss by imperfect combustion'* JJ j i 

Kvaporatioii of rnfustoriMii cliiit'Ko ' K4|(. u 

Expulsion of carbon dioxide from <‘ai'boiiii(cs L'l.oJK i :d“t 

JiOSB by radiation and ( 'uidiic'.ioii ( liy diJlct - , 
once) 110, I i :-s 


* Estiiiiaiod Iroiii tic iiiicjunf of ( iirbon monoxide cscapini;;. 

The temperature at the lower »ii(l of the kiln was 
1,200^ Cl., and in the Avasfe gimes in the chimney 820*^ C. 
This latter represeutH the greatest heat loss, and could he 
remedied by using a longer kiln and also by admitting less 
air. The temjierature oi the gases in the kiln, caiculafed 
from their coinposition, is ],00U‘ C., that of the elniker 
being 1,200^ C., the excess in the clinker being .iceounted 
for by the heal of eoinbiuatioii of the iiigrcdienls. The 
temperature of the kiln gases is found thus . Th<' available 
heat of eoinhustion of tlie fuel is TDO.ouo cals., and this is 
taken up by the pioducls of combustion and Mie exeess 
of air, rtz . : — 

( b m. 


Nitrogen 1.7‘{7'v 

Oxygen [ li.uai 

Piirbon Jiionoxidc w 

Piirbon dioxide Elo 

Water vapoiii ilis 


Tl.e maximum temperature of the gases in the kiln is 
the temperature to which 79(),()()(i cals, will lu'at these 
volumes of gas. UBiiig the sjiecitic heats of these gaves us 
elsewhere in the paper, this temperature is ealculalcil as 
1,000^' C. The kiln under notice fumed out, on an average, 
3,635 lb. of eliukcied cement per hour from lb. of 

mixture introduced, 200 Jb. of fine dust being also produced. 
110 lb. of coal were used to produce one bane! (880 Ih.) of 
cement. — T. T. B. 

English Patknts. 

Non-Conducting Coverings, Blocksy and Slabs suitable for 
Covering Steam Fipcs, Boilers, and the lihe, and for 
other Put poses. 11. C iSlitchell, Tondoii. Ene. Tats. 
21,386 and 21,387, uet. 1, 1002. 

A SOLUTION of sodium silicati*, oi othei silicious binding 
agent, is mixed with mica or asbestos, or with both, the 
mixture being then moulded, dried, and burnt at a tenipera- 
tur© of about .1,000' C.k, so as to cause the asbestos and 
sodium silicate to fuse and umte. The slabs or blocks may 
be made hollow and filled wiJi mica or with organic sub- 
stances, which last become charred during the subsequent 
heating.*-A. G. i... 

Art^cial Stone. C. Keinke, Bredelar, Germany. 

' Eng. Pat, 26,478, Dec. 3, 1S03. 

FqUB parts of Permian limestone are mixed with 1 part 
)f cement and a small quantity of magnesium oxide; the 
ivhole is moistened with water and moulded a-- usual. 

—A. G. L. 

Walerproofing Bricks, Stone, and like Porou.^ Materials. 
N. Eamham, New York. Eng. Pat. 27,028, Dec. 19, 
1903. 

See U.S. Pat. 748,595 of 1904 ; this J., 1904, 1 16.— T.E. B. 


I Colouring and Hardening Natural Stone ; Proces.'i for 

. also applicable to Organic Materials, such as Jvor'f. 

n. H. Lake, Loudon. From Chem. Techn. Fabr., Dr. A. 
R. W. Brand and Co., ( 'harlotteuburg, Germany. Eng. 
Pat. 5594. March 10. 1903. 

The stone or other article to be coloured is freed fpim 
hygroscopic moisture at a gentle heat m vacuo ; it is then 
placed in a vacuum chamber filled with the colouring liqmd, 
and the vacuum is applied until the enclo.sed air is removed 
I as much as possible from the stone or other materia.. 

I After tins, the liquid is allowed to act either under atmo- 
j spheric or increased pressure. When completely impreg- 
' uated, the material is suitably dried. For colouring 
' purposes, coal-tar dyestuffs may he luiiployed, dissolved iu 
I water or alcohol. Liquids, such as animoniacal oxide of 
' copper, which give a precipirute on heatiug, may also 1 m. 
used, or two liipiids which react to fonn a coloured prv- 
cipitateiuay he used successively; for example, lead acetat< 
and potassium ehromate. Jii the latter case, in order 
avoid the iminiidiate comhluatlon of the two iiiteraclini; 

: substances on conlact, which would Mock up the pore-, ot 
the suhstanei' and so retard penetration, solvents are cho.vi :s 
which dissolve only one ol the ingi edlents. In the la^-r 
given, the stone euu he impregnated with potassium chro- 
mate dissolved in xvater, and then the waiter removed l»v 
means of the vacimm. The stone is then impregnat'd 
with an alcoholic solution of lead acetate and the alcohu. 
removt'd. At this point then' is no combiuation bi'tweci 
the tw'o bodies, hut if watei is foreid in, it dissolves hod 
of tluun, and tluy immediately interact to form clironn' 
yi'llow' throngbout tin' whole mass of the stone. For 
hardening purposes a solution of soluhh' glass, potassium 
borate, or some similar bodx is employ eil — A. Jk 8. 

French Patents. 

'Voofl Uninflammable ; Process for l\cndcrin<i , ,J. 

Wetter. Fr. Pat. 33.5,127, Se]>t. 21, J9l)3. lJuder 
Internat. Conv., Sept. 22, 1902 

See Eng. Pal. 20,592 of 1902 ; this,)., 1903, 998.— T. F. IF 

Kiln for Burning Cement, Lime, N. I’erpignani and 

K. Caiidlot. Fr. idit. 335,:. 77, Sept. 18, 1903. 

The kiln characteii'cd by a chimney, the bottom of 
w'hich is placed in the material to be burnt to a depth 
dotcrmmiiig the zone of combustion. In llie lower part of 
the kiln is placed a circular grating of vertical bars, through 
which air i-nters and becomes heated iu its jiassago 
npwards through the burnt material. This grating i- 
I surrounded by masonrs iu which ojienings are made to 
I alloxv (he material to be raked. — A. G. L. 

X.-METALLUIlfiY. 

Steel-Production ; Continuous , m Fixed Siemens- 

Martin Fnrnates. S. Surzycki. Stahl u. Eisen, 1904 ,, 
24r, 16,3—164. 

Since September 1902 , thi' author has worked a continuous 
process in fixed open-hearth furnaces at the works at 
Czenstochau, iu Russian Poland, by the device of a doubh^ 
tap-hole, one of the twin holes being at a higher level tlmn 
the other. The arrangement is sufficiently explained by 
the figures, of which the first represents a front elevation* 
the second a vertical section, and the third a plan. In a 
furnace holding in all, with a suilicieutly deep hearth,. 
45 — 50 tons of melted metal, the higher tap-hole is so 
adjusted as to allow of tapping 25 — 30 tons, and ihe lower 
so as to empty the charge. In starting, cold scrap is put 
in, and when this is melted, the molten iron is poured in 
either direct from the blast-furnace or from a ladle. When 
agitation has ceased iu ihe bath, the latter also remaining 
quite fluid, the necessary quantity of ore is added, and 
then more iron, till the capacity of the furnace is reached* 
The charge is dephosphorised by lime, and then tapped 
through the higher hole; during the flow, the requisite 
amounts of charcoal and of flnmy-divided ^ramanganese 
are thrown into the ladle, and cause a violent reaction,;' 
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which, however, rapidly subsides, and the contents of the 
ladle are soon ready to be poured. It is stated that the 
blocks roll well, and ^dve a steel of excellent quality in 
everv respi'ct. The tap-bole is plug^^ed with well-burnt 


Fig. 1. 



dolomite, tin lining repaired where iiec«'ssar\, ore is 
added to the li:ith, and the eharoe ol' fluid iron <idded, 
during whieh a lem tion evolving eonsiderubie beat niise.s 
the teiiipeiature ol tlie furnace though the giis is shut 
off, and thi' jiroeess is corn‘spoiidingl\ ueceleratcd. Tn 
this iniiuner the turmiee works continu<)usl\ foi a week 
or two ill a stretch ; when the pioeess must he inten iiptcd, 
the furnace can lie emptied through the lower tap-liole. 
'rhe 1 exults, during a -vear, have been ver\ satisfa^torN. A 
finnaci' which in tin ordinary wa^ gu\eper 24 hours, using 
HO ])er eeut. of pig. and 20 per cent, of scrap, 65 — 70 tons 
of steel, \ielded dniing this continuous working, using 
20—25 per ii nt. of oie and rolling-mill scale, 75 — 90 tons 
of steel It is advantageous, in this continuous process, to 
have a cupaeioms furnace, so that the quantity remaining 
continuoush in tlie furnace is considei’able in comparison 
to the amount dischui ged at each tapping. The process is 
based on the Talbot process; but an ordinary furnace can 
be adapit'd for it at a fraction of the cost of erecting a 
tilting furnace of the Talbot type. — d. T. D. 

Iron and Steel Alloys. K. A. Hadfield Iron and Steel 
Metalh, 1904, 7, 8—21. 

Ihe author describes the properties of alloys of iron 
with manganes(‘ (this J., 1888, 211—212; 1895, 641), 
silicon (this J., 1889, 788— 797), aUminiuni Ctbis d., 1890, 
113]—1]33), chromium (this J., 1892, 910), nickel (this J., 
1900, 150), tungsten (this J., 1903, 1050), cobalt, copper, 
titanuim, molybdenum, and vanadium. 

AZ/oys oj Iron and Cohalt. — The effect of cobalt as an 
addition to iron is very similar to that of nickel. 

Alleys oJ Iron and Copper. — The elastic limit of iron is 
raised considecably by the addition of a certain amount of 
copper, but considerable “ red-shortness ” is also caused. 

Alloys of Iron and Titanium. — Titanium appears to act 
s^ewhat like aluminium in absorbing gases ; small quan- 
mes cause an increase in the elastic limit, but amounts 
exceeding 0-3 per cent, have an injurious effect on the 
physical properties of the metal. 

Alloys of Iron and Afo/y^Mfetiuni.^Molybdeoum acts in 

8 mewhat similar manner to tungsten, “ though a much 


lower percentage than of tungsten is necessary to produce 
the same effect.'^ 

Alloys of Iron and Vanadium. — The action of vanadium 
appears to be Somewhat similar to that of chromium, 
though a sm.aller amount is reijuired to produce a given 
effect. It has been claimed that vanadium greatly increases 
the elastic limit, but the author points out that a steel con- 
taining nickel and chromium can be produced having a 
higher elastic limit and tenacity and also comparatively 
higher elongation than iron- vanadium alloys have. (See 
also this J., 1900, 911 ; 1902, 411.)— A. S. 

[Co/te-] Oven (las and Tar as Fuels for the Open-Hearth 
Furnace. 1). Baker. Iron and Steel Metall., 1904, 7, 
21—26. 

An attempt to use coke-oven gas (from Otto-IIoffmanii 
retort ovens) as solo fuel for open-hearth furnaces resulted 
in failure, h'lt by using, in addition, a certain amount of 
coke-oven tar, delivered to the burner in tlie furnace 
through a steam-heated main, there was no difficulty in 
maintaining the desired temperature in the furnace. The 
far also gave satisfactory results wdien used alone as fuel. 
For the production of 1 ton of steel, 17,127 cb. ft. of coke- 
oven gas (5.50 B.T.U. piT cb. ft.) and 581*2 lb. of tar 
(1 .5,78 J B.T.IL per lb., “ solid ”) were required, Avhilst, when 
producer-gas was employed, 1,()7C lb. of coal ( 1 *2,500 B.T.U. 
per lb.) were needed. In the furnace, 1 lb. of tar is equal 
to 12*52 cb ft. of eoke-ov(‘n gas, and 1,952 lb. are equal 
to 1,076 lb. ol coal. I’he sulphur introduced into the pro- 
cess h\ the fuel (1,07 6 lb. of coal) amniinted to ‘* 22*596]b.’^ 
wlu n producer-gas was used, and 13*093 lb. when the fuel 
consisted of coke-oven gas and tar (17,127 cb. ft. gas 
and .584 lb, tar). If tar alone had been used, only 4*88 lb. 
of sulphur would iiavc been introduced. — A. S. 

Cyanide Process; Notes on the Linntations of the — — 
II. T. Durant. .7. (Jhem. and Min. 8oc. of S. Africa, 
1903, 4, 233—235. 

Oi.LS amenable to cyanide treatment are classed as: 
(1) those in which the gold is carri(‘d mainly in the 
mineialised portion of th * ore, as in iron-, copper-, and arse- 
nical p-yntes, &c., and (2) tho^e in which the gold is carried 
free in quartz or other gaugin'. In th(' case of the second 
class of ores, the value of gold i-xtracted depends on the 
liiieui'ss of the crushing, whether the amalgamation or the 
c^aulding proci'ss is used ; hut ores vary in respect of the 
coarseness or otherwise of the gold in them, and the pro- 
cedure needs to be adjusted to each ease. An instance is 
given in which fine crushing of the Avliole ore followed bv 
ainnlgamution yielded exactly the same results, as regards 
recovery of gold, as coarser crushing with amalgamation 
followed by cyanide treatment for the sand.“. — F. IS. 


Smelting and Cupellation ; Note.s on . F. F. Pid- 

dingtou. J. Chem. and Min. ISoc. of fS. Africa, 1903, 4, 
232—233. 

The notes relate to the methods generally used in treating 
small parcels of rich material, such as cyanide precipitates, 
sweepings, and drosses. A simple smelting is effected with 
litharge and a reducing agent in a reverberatory furnace. 
If a removable hearth is used, it may be in the form of a 
large cupel. When the smelting is finished, the slag is 
skimmed, the blast turned on, and the bullion concei^trated 
up to about 50 per cent, of precious metals, wfien it is 
transferred to a smaller refining cupel For the avoidance 
of absorption, it is recommended to enclose the bottom and 
sides of the hearth in a water-jacketed pan. A cupel may 
be cooled by an embedded water pipe or by an enclosing 
jacket. The test frame is mounted on jack-screws, and a 
water-cooled breast of a casting of iron, gunmetal, or pre- 
ferably of copper, is used. For the test filling, any one of 
the four following mixtures may be used ; — 


Limestone 
Cement . . . 
Fireclay . . 
Magnesite . 


Parts by Volume. 
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When much zinc is present in the ore, roasted py rites 
concentrates are stated to be a /?ood flux, any valuable 
metala present in them being thus recovered. In the 
cupellatioo of /incy bullion, a purple ihime, containing 
both gold and silver, condenses on the outside of the cupel, 
particularly on the door. “ I'he amount lost in this way 
depends very largely on the care taken to keep the bath 
well covered with litharge.’’ — K. S. 

Metals; Decay of — — J. T. Milton and W. J Larke. 
l*roc. Inst. Civil Kng., 1903, 164. 

Thk examples of deterioration considered were (1) the 
pitting of tubes of marine surface-condensors ; (2) the 
decay ot brass or yellow metal bolts in composite vessels ; 
(3) the dt‘ea> of brazing metal in copper steam pipes; (4) 
the deterioration (other than oxidation) of east-iron parts 
in frequent or constant contact with sea-water : (."i) the 
decay of propellers madi‘ of certain bronzes when fitted to 
copper-bottomed vessels. The action seems to be erratic 
and often extensive before ordiniiry examination will reveal 
it. Chemical analysis shows that a change of composition 
has taken place, but does not explain why, but micros< opie 
4 ‘xamination shows that the clieraical constituents have been 
unequally effected, owing in many cases to the setting up 
of local galvanic currents. Certain illustrative experiments 
and observations, and particulars of methods employed, are 
■detailed in tw’o appendices. The authors summarise their 
conclusions as follows : — (1) “ Decay” is more frequent in 
the metals which have the more complex structure ; (2) is 
due to a slower or less energetic action than “ corrosion,” 
and, moreover, requires an action which removes part only 
of the constituents; (3) both “ deca^ ” and “corrosion” 
may result from ehemicul action alone, or from chemical 
and electrolytic action eombiued ; (4) “pitting,” or intense 
local corrosion, is probably often due to local segregation 
of impurities in the metal; hut it may also in some places 
be due to favourable conditions fuunshed by local irregu- 
larities of surface or structure producing local irregularities 
in the distribution of galvanic currents , (.5) m brass 
exposed to sea-water, the presence of tin is distinclly pre- 
servative, while lead and iron are both injurious, rendering 
the alloy more readily corrodible ; (0) the internal surfaces 
of cond(‘n8cr tubes .should be us smooth and uniform as 
possible ; (7) the experiments with an applied electric 
current show that electrolytic action alone, even where 
exceedingly minute eiiiTents an^ emidoyed, luay^ re-^ult in 
severe corrosion or decay. — J. H. C. 

(iald in Cyanide Solution ; Colorimetric Method for the 
Determination of . A. I’rister. XXIII., i>agc 207. 

Nickel Carbonyl ; Chemical Reactions of . J^art I. 

Reactions with the Haloyens and other Inorganic Sub- 
stances. J. Dewar and 11. O. Jones. Proc. dhem. 

Soo., 1904, 19, 3. 

Thk previous study of the physical properties of nickel 
carbonyl (this J., 1903, d'JG) showed that it was a compara- 
tively stable substance when heated under pressure. Nickel 
carbonyl is completely decomposed by solutions of chlorine, 
bromine, iodine, cyanogen, and sulphur in organic solvents, 
carbon monoxide and a nickel compound being produced ; 
in no case was any combination of the carbon monoxide 
with the halogen or other reagent observed, even when a 
considerable excess of the latter was present. Liquid 
chlorine and bromine decompose solid nickel carbonyl, 
but solid iodine appears to have no action on liquid nickel 
carbonyh Iodine mono- and trichlorides and cyanogen 
iodide in carbon tetrachloride solution react with nickel 
carbonyl in two distinct stages, the free iodine liberated at 
first subsequently decomposiug a further quantity of nickel 
carbonyl. Hydrogen iodide readily interacts with nickel 
carbonyl, whereas the corresponding bromide and chloride 
do not affect it. Hydrogen sulphide reacts very slowly 
with nickel carbonyl, producing nickel monosulphide, 
hydrogen, and carbon monoxide. Sulphuric acid, also 
decomposes the compound slowly, giving rise to nickel 
sulphate, hydrogen, and carbon monoxide. 


OF CHEMICAL INDUSTBY. 


English Patents. 

Manganese Steel ; Toughening . ]{. A. Hadfield, 

Sheffield. Eng. Pat. 4981, March 3, 1903. 

Till: manganese steel, after being heated to from 940® to 
1125° C., 18 allowed to cool down to about 800° C., and is 
then again heated to the proper tougheuing point, after 
which it is quenched in cold water. The supplementary 
cooling and reheating operations may in some cases be 
repeated before the final quenching, llefereuce is made to 
Eng. Pats. 11,833 of 1896 and .")604 of 1902 ; this J., 1897, 
.544, and 1903, 870, respectively. — E. S. 

Case - hardening Iron and Steel ; Processes for . 

G. C. Marks, London. Erom C. Lamjirgesc, Home. 
Eng. Pat. 5597, March 10. 1903. 

See Er Pat. 3.33,076 of 190.3; this J., 1903, 1297. — T. F. B. 

Reducing Iron Ore to Iron Sponge, and Furnaces therefor. 
G. Grondal, DjurshoJm, Sweden. Eng. Put. 6283, March 
18, 1903. 

See Er. Pat. 3.30,763 of 1903 ; this J., 1903, 1091.— T. E. B. 

Gold from Sea Water ; Process and Apparatus for the 

Extraction of \ W. L. Peet, Portsmouth. Eug. 

Pat. 3470, Eeh. 13. 1903. 

Se\ water is raised lo an eli'valed tank, whence It passes b\ 
gravit\ through a pipe i caching to the bottom of a vertical 
vessel, widei at the top than at the bottom, containing 
mcrcur>. A seiles of such mercury -charged tanks is used, 
and in each there are “ one or more perforated plates for the 
purpose of dividing the hulk of the sea w^ater into a number 
of small divisions or currents.” A sjhamois leather or other 
straiuiT may he placi d at the top oi each tank to prevent 
loss of merciirv during the process — E. S 

Copper ; Process for the Extraction of , from i t 

Sulphuretted Ores. G. tiiii, Paris. Eng, I’at. 2036, 
Jao. 28, 1903. 

See Er. Pat. 328,8Ul of 190.3 ; this .1., 1903, 1002.— T. F. P.. 
United States Patents. 

Ore.y; Process of Lixioiating . P. Naef, New Yoik, 

N.Y. U.S. Pat. 749,700, Jan. 12, 1904. 

The powdered ore is passed in thinlv-divided layers dowui- 
wards in a zigzag path through an ascending stream of 
leaching solution, whilst a current of air or gas is passed 
repeatedly through the ore layers in “ numerously divided ” 
jets, the ore panicles being thus agitated in the solution, 
and the same volume of gas acting successively as an 
I agitating medium. Compare U.S. Pat. 700,972 of 1902; 
i this J., 1902, 916.— K. S. 

! Metallurgical Furnace. W. S. Dempsey, New York, N.Y. 
U.S. Pat. 750,022, Jan. 19, 1904. 

j In a horizontal furnace, the combustion chamber opens 
: into the working chamber, and in me former, blasts are 
arranged above the grate to drive the gases generated 
towards the working chamber, whilst other blasts below the 
; grate are directed angularly in an opposite direction. 

I Within the working chamber cross blasts are directed 
I from opposite sides, and backward from near the end 
, towards the combustion chamber. Air-supply heating coils 
are interposed between the sources of supply and the 
various blast pipc'^, &c. — E. S. 

I Zinc Blende; Process of Separating - from Ores. 

W. Jamieson and E. J. Odling, Melbourne, Australia. 
U.S. Pat. 750,034, Jan. 19, 1904. 

I Ouss containing zinc blende are powdered, moistened 
with water, and treated with chlorine so as to act super- 
ficially on the particles of blende. The ore is then vanned 
with the aid of appropriate apparatus, until the attacked 
blende particles adhere together in groups, and admit ol 
separation from the rest of the ore and p^ngue by suitable 
mechanical means. — E. S. 
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French Patents. 

Steel for Springs of all Kinds. Soc. Anon. Fried. Kriipp, I 
Akt.-Ge8. Fr. Pat. 335,405, Sept. 17, 1903. | 

See Pat. 3822 of 1903 ; this J., 1903, 1246.— T. F. li. | 

Steel or Iron; Manufacture of . B. Talbot. Fr. ' 

Pat. 335,698. Sopt. 29, 1903. Under Internat. Conv., I 
Nov. 5, 1 902. 

Sek U.S. Pat. 747^662 of 1903 ; this J., 1904, GG. — T. F. B. ■ 

Zme {Soff] ; Manufacture of . L. Guhrs, Veuve. 

Second Addition, dated Au^. 31, 1903, to Fr. Pat. 332,057, 
of May 30, 1903. (See this J., 1903, 1217.) 

I'hk alloy intended to be added to zinc for the improveinenl 
of th(' latter, is obtained by melting together zinc with 
.iluminiiiin ; or the zinc is added to the melted aluminiuni, 
and (in either case) the viscosity of the molten mass is , 
dcstroM^d by the addition of tin. The zinc melted with 
iliis allov IS 'stated to give better adherence in coating iron 
nlatcs \\ Ith /^inc, besides possessing other advantages. 

— E. S. 

XL-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(.4.)— KLKCTUO-CIIEJIISTRY. 

O' one; Vroduction of , hif the Silent Electric Dis- 

eharqe in the Sinne7is Ozonise/. A. W. Gray. 
Sit/ung'^ber Kgl. ]•! Akad. W iss , Berlin, 1903, 1016 — 
1020. Chern. Cinitr , 1904, 1, 9. 

I \ the Siem(*ns apparatus the yield oi ozone per coulomb 
.appears to attain ai> almost constant value, which is inde- 
pendent of the difft'reiiee of potential between the electrodes 
of the generator, and probably also of tlie quantil}^ of 
electricit} ])as‘-ed , In the aiiparatus used by the author, this 
constant value was o 27 grin. Apparently, therefore, for a 
given consumption ol’ energy the best yield of ozone will he 
obtained when the difference of potential between the 
electrodes is only just sufticieni to cause the luminous 
discharge in the gas jiassed throngli the apparatus. — A. S. I 

Ozonising of O i ifgen hi/ the Silent Electric Discharge. 

P. W arlmrg. Sitzungsber. Kgl. pr. Akad. Wiss., Berlin, 
1903, 1011 — 1015. Chem. Ceiitr., 1904, 1, 9. 

The authors exncnraents were made with a \icw to deter- 
imue tin* phjsic il conditions Avhicli influence the amount of 
ozone produced by the el(‘ctric discharge from a point elec- 
trode, Coinraercml 93 per cent, oxygen w'as led by an 
electrode lu-tintuirn d at a constant potential, which varied ■ 
in diflerent exp< roneiitG from 4,000 to 12,000 volts. When i 
the potential of the th'ctrodc was negative, the amount of 
ozoin* produced per coulomb was influenced only by the 
strength of the current, in that with increase of tlie lattei 
the yield of ozone per coulomb slowly decreased. The 
actual figures were 0*0431 grm. at 29 x 10 "ampere and 
0*0370 gnu. at 94 x 10 "ampere. When the potential of 
the electrode was positlvi*, the yield of ozone per coulomb 
increased rapidly with the strength of the current, and was 
'^mailer with weak currents, but greater with strong currents, , 
than when the potential w'as negative (at 29 x 10 " ampere, 
0*02 grm., and at 94 x 10 " ampere, 0*t)6 grm.). By thi* , 
discharge between dielectric surfaces the yield of ozone per | 
coulomb was from four to five and a half time.s greater than i 
by the discharge from point electrodes. — A. S. 

Chloric Acid and (chlorates ; Electrolysis of — . 

A- Brochet. Comptes rend., 1904, 138, 200—203. ' 

liiE author confirms the conclusions of Bancroft and of 
Burrows, that when baiiurn, sodium, or cupric chlorate is i 
electiolyscd with a copper anode, more copper is dissolved 
than corresponds with the current which passes. This is i 
because the copper dissolves partly in the cuprous condition. 
Mo cuprous comjmunds are found in solution, because I 
they are converted into cupric compounds by the chlorate, j 
which is partly reduced to chloride. The quantity of ; 
cuprous ions dissolved, depends on the physical condit’ons ' 


and on the nature of the electrolyte, so that the amount of 
copper dis.soIved from the anode may he anything from 
one to two times that deposited in a voltameter in the 
circuit. The conversion of the cuprons compounds involves 
the formation of cupric chloride and hydroxide. The 
latter is dissolved in an acid solution; but in a solution of 
cupric chlorate it forms basic salts. With sodium or barium 
chlorate, these basic salts are decomposed by the hydroxide 
formed at the cathode, and the precipitate contains cupric 
chloride and chlorate, which consume some of the cathodic 
hydrogen ; there is consequently but little copper in the 
cathodic deposit, while, when the electrolyte, sodium sul- 
phate, for example, gives no reducible compounds, the 
cathode deposit consists almost entirely of copper. — J. T. B. 

Potassium Chlorate ; Electrolytic Reduction of — . 
G. H. Burrows. J. of ^h^B. Chem., 7, 537 — 538. 
('hem. Centr., 1904, 1, 74. 

In a previous communication (this J,, 1903, 33) the author 
overlooked the fact that the oxides of nitrogen present in 
nitric acid reduce potassium chlorate to chloride. By 
taking this fact into account the maximum apparent current- 
yield falls from 200 to IGO per cent. Brochet (this J., 
1903, 215) has stated that no true electrolytic reduction of 
potassium chlorate occurs, and that the high yield is due to 
a purely chemical reaction between potassium chlorate and 
metallic copper. This reaction could cause an apparent yield 
of 600 per cent,, but is balanced to a certain extent by a 
re-forniation of potas''mm chlorate by the action of caustic 
potash, formed at the cathode, on copper chlorate. If 
Broclict’s view were correct, an apparent yield of 600 per 
c(*nt. should result if the caustic potash formed at the 
cathode were separated fiom the auode products ; this, 
however, is not the case. Experiments with platinum anodes 
showed that a direct elecfrolvtic reduction of potiissium 
chlorate can be effected, and the probable explanation of 
the high yield lies in the fact, proved (rladstone and 
Tribe, that thi* potassium chlorate is reduced by hydrogen 
occluded In the copper. — A. S. 

Periodic .\cid and Periodates ; Electrolytic Production 

of . E. Muller. Zeits. f. Elektrochem., 1904, 10 , 

49—68. 

looATHR cun be almost quantitatively oxidised to periodates 
by the following method : — Normal caustic potash solution, 
to which a little potassium chromate has been added, is 
saturated with potassium iodato and electrolysed with 
smooth platinum electrode's at an anodic current- density of 
0*05 amp^re per sq. cm. The current-efficiency increases 
in the course of electrolysis, the more so the higher the 
densih ; high temperatures depress it somewhat. In 
neutral or acid solutions hardly any periodic acid is formed, 
but it is remarkable tliat an addition of sulphate enables the 
oxidation to take place in neutral solutions. In acid solu- 
tions the use of lead peroxide anodes brings the current- 
efficiency to near 100 per cent,; this appears to he due to 
the fact that lead peroxide has the purely chemical property 
of oxidising iodic to periodic acid. — W, A, (J. 

Lead Dio.ride ; Electro-deposition of , m' Quantitative 

Analysis. 'A. Hollard. XXIII., page 2(U. 

Enolibh Patents. 

Batteries ; Storage . W. Fennell and W. P. Perry, 

both of I^eytonstonc. Eng. Pat. 6145, March 17, 1903. 

Tiik active raateriul, in the form of a paste, is mixed with a 
liard, rough, porous substance, such as powdered or granu- 
lated pumice, earlhenwan*, porcelain, or the like, or the 
latter substances may be used in the form of tubes, spheres, 
rods, honeycomb, or netuTork. I'be plates may thus 
be iiackcd closely together, and in block-likc form, and 
holes or passages are made in the blocks in the direction of 
the path of the current, so as to reduce the internal 
resistance, the holes being lined with porous or perforated 
material so as to hold a surplus of electrolyte. A seopnd 
forc^ is described in w'hicb a network honeycombed support 
is used, on wliich is spread a film of active matwial. 
Granules of conducting substance, such as metallic balls or 
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the like, are rolled in active malerial, and then filled into { 
the confaininj? vessel, grid, or support, while the layer of j 
active material is still soft, thus ensuring good contaet. j 
The honeycomb support mu> be made in one pieie by ; 
mixing the clav witJi pellets or rods of wax, charcoal, and 
the like, and then burning away these substances so as to , 
leave interstices, into which, alter damping, active material ' 
may be blown so as to form a layer. The thickiic-ss of the ! 
latter may be increased by plating with metal, or b\ i 
depositing litliarge from a uurm alkaline solution. In both j 
forms a conductor is embedded in the mass, and coated 
with a dense la>er of active material, which serves to 
prot(!ct the conductor and also to make good contact with 
the hulk of active material.— H. hi. 

Batteries; Secondary . (4. Tlosset, i’aris, Eng. Pat. 

23,482, Oct, 20, Under Internat. (hnv., Nov. 2t, 

1 902. 

The active material consists of a paste made from oxide 
of lead and dilute sulphuric acid, the latter containing 
acetic acid, or an acetate, or compounds capable of pro- 
ducing acetic acid, such as ordinary alcohol. Finely- 
divided lead, obtaimd by the electrolysis of lead acetate, 
Tising lead electrodes, may be employed instead of lead 
oxide. The precipitated lead is scraped off tin* electrodes, 
and washed with water in such a manner as to leave a 
little acetate in the pores of the metal. After drying, the 
metal is oxidised, pulverised, silted, mixed with dilute 
sulphuric acid, and filled into grids or supports made from 
a lead-antimony alhn, the support being coated electrically 
with metallic antimony. 'J'he plates may bo formed in a 
2 to 3 per cent, solution of an alkali sulphate, hisulphate, 
persulphate, or pyrosulpliate, rendered ammoniacal, and 
with 1 to 2 per cent, of acetic acid or of an alkali acetate 
added.— Ik N. 

Reducing Elements which are Reduced and Volatilised at 

tkearly the same Temperature ; Method of F. J. 

Tone, Niagara Fulls. Eng. Fat. 23,904, Nov. 4, 1903. 

Sek U.S. Pat, 745,122 of 1903 ; this .T., 1903, 1350.— T.F. Ik 
United States Patents. 

Carbon Articles ; Method of Making . E. G. Acheson, 

Niagara Falls. U.S. Fat. 7 19,418, ilan. 12, 1904. 

The carbon articles are embedded in material, the specific 
resistance of the entire volume of which is greater than 
that of an equal volume of the completed carbon articles, 
the latter being airangi'd in separate piles with their 
longest dimensions in the same general direction, and so 
that the current of electricity traverses the mass in a 
direction approximately at right angles to the longest 
ilimensicms of the article.s. The heat, produced within 
the mass of the resistance material, “polymerises the 
carbon articles without graphitising them.” The piles may 
be separated by a mass of granular coke, the latter being 
thus purified. — Ik N. 


are ignited by suitable means, one or mor& burners being 
provided for directing the flame into the main flue. — B. N. 

Furnace [Carbide, (§r.] ; Electric . Le Roy W. 

Stevens and Jk Timmerman, Chicago, Assignors fo 
Advance Furnace Co., New York. U.S. Pat. 749,461, 
Jan. 12, 1904. 

The apparatus is the same as that deFcribod in the pre- 
ceding patent. The material is first fed into the main 
flue, BO as to form by its accumulation, a baffle in the lower 
portion, and is afterwards sujiplied in a relatively small 
stream. From the lower portion of the main flue it i.s fed 
into the finmace by ineaps of a pusher, at a speed and in 
quantities equal to the discharge of carbide, the pusher 
being arranged so as to form a valve in the main flue. 

— B. N. 

Furnace; Eleelric . Le Iloy \Y. Stevens and B. 

Timuicrmau, Chicago, Assignors to Advance Furnace 
Co., New York. U.S. I’at. 749,402, Jan. 12,1904. 

Tuk apparatus Is similar to ihe one described in the two 
preceding patents. The main flue is provided with a safety - 
valve, and is iimde to discharge into one or niore electric 
furnaces, the rate of supply of the material to the main flue 
being equal to the combined discharges into the furnaces. 
The gases produced ih the formation of carbide are con- 
ducted from one or all of the furnaces to the main flue. 
The lUHlenul is stored at the bottom of the main flue in an 
enlarged portion, surrounded by^ a casing through which 
the gases an* exliausted, so as to maintain the material in 
its healed condition preliminary to its discharge into one 
or other of the furnaces, the exhaust flue being fixed above 
the easing surrounding the heated material. — B. N. 

Furnace [Cartdde'] ; Elecfric-Resistanee . A. H. 

Cowles, (Cleveland, Ohio. U.S. Pat. 750,093, Jan. 19, 
1904. 

A KEHiBTANrE-coNDtrcTOR, of vftryiug cross-Bection and 
made of loose, broken, or granular material, is in proximity 
to the charge of carbide-forming materials, so as to heat 
the charge, and means are providi'd for passing through the 
conductor an electric current, the density of which increases, 
inversely as the eioss-section of the conductor. The heat 
generated by the resistance of the conductor gradually 
increases to a point at which the materials react to form 
and melt the carbide, and the latter is withdrawn by gravity 
in a molten condition at a point adjacent to the region of 
maximum current density. — B. N. 

Smelling Materials [Carbide Production, and Pro- 

ducing Carbide : Process of . A. H. Cowles, Cleve- 

land, Ohio. U.S. Fat. 750,094, Jim. 19, 1904. 

Thk charge of lime and curbou is heated, preliminary to 
the formation ol carbide, by passing hot gases through it, 
whereby its electrical conductivity is increased, the gases 
formeil in the production of tlie carbide (see previous 
abstract, T7.S. Pat, 750,093) being burnt for the purpose of 
preheating the charge. — Ik N. 


Furnace ; Electric . Le Roy W. Stevens and Ik , 

Timmerman, Chicago, Assignors fo Advance Furnace ' 
Co., New York. U S. Pal. 749,460, Jan. 12, 1904. j 

The material for making carbide or like suhstanci’s was fed ! 
from a hopper into a vertical main flue, in which was . 
maintained a flame zone, so that the falling material ! 
received a pn-liifiinary heating. Near the bottom of the : 
main flue was fixed a biitfle plate, ivhich directed the falling j 
material to one side of the flue, and immediately under the ■ 
plate was a side flue for withdrawing the resulting gases, , 
and for maintaining a down-draught in the main flue. The i 
heated material was fed into an electric furnace provided j 
with one vertical and one horiznnlal eUctrode, the latter i 
forming the fli'or of tlie chamber, a suitable arrangement t 
being provided for w ithdrawing the carbide ; the furnace may i 
he removable, and may be made with an open top provided j 
with a cover carry ing tlie vertical electrode. The upper [ 
portion of the fumaie is connected by a gas flue to the 1 
iqiper part of the main flue, the down draught in the latter ! 
drawing off the gases Ibriued in the furnace, and these gases ' 


Heating Materials ; Pi ocess of Electrically A. H. 
Cowles, Cleveland, Ohio. U.S. Pat. 750,095, Jan. 19, 
1904. 

The process of heating materials as described in U.S. Pats. 
750,093 and 750,094 (see preceding abstracts) is claimed, 
and, in addition, the process of ri'ducing a compound by 
placing a mixture of a compound and a reducing agent 
in proximity to a resistance-conductor, which is heated in 
a non-uniform manner, an electric current of sufficient 
volume being passed to effect reduction. Fresh materials 
are supplied as required. — B. N. 

Chemical Changes [Carbide Productioiiy, Process of Effect- 
ing . A. H. (Bowles, Cleveland, Ohio. U.S. Pat. 

750,096, Jan. 19, 1904. 

This invention consists of a process for producing carbide, 
the terminals of a source of electric current being placed 
in contact with different parts of a body of carbide-forming 
materials, such as a calcium compound and carbon. An 
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< k*ctric current is passed between the terminals, so as to 
t ause the lines of carrent-flovr to converge from one ter- 
minal or set of terminals to the other, and thereby increase 
the energy and current density along the path of the current 
{ see preceding abstracts, U.R. Tats. 730,093-5). The body 
of rarhido-forming materials may be used as the resistaucc- 

< onductor in the electric circuit, and the charge is moved 
^ilong the path of current-flow. — B. N. 

/Mifiif [Calcium Carbide"] ; Method of Electric . 

\ 11 Cowles, Cleveland, (.)hio. IT.S. Put. 750,170, Jan. 

19, 1904. 

This invention consists of a process for making calcium 
<.irh)(h', the method being similar in principle to those 
<ies(nihcd in preceding abstracts (11 .S. Pats. 7.50,093-6). 
The (‘leetrie current is passed through a pool of conductive j 
material, Mich as calcium carbide, in which is maintained a > 
region of maximum energ\ and current density. A suit- ' 
aide cli ir'M', as, for instance, .a calcium compound mixed ! 
witii carbon, is fed into contact with the pool, and the 
product, calcium carbide, is withdrawn from the region of | 
ma-MMium energy and current densiiy.— B. A. 

Fumacc [Carbide, Electric . A. H. ('owles, j 

{ hocland, Ohio. U.S. Pat. 750,171, Jan. 19, 1904. ^ 

'! Ills iii\cntion consists of a modification of the furnace i 
desiTihed ui U.S I'at. 7.50,093 (see above). The furnace is i 
nrovidcd vvilh a hearth, winch may be an inclined one, an , 
aQiuiIai one, an annular one with converging sides, or with j 
<u>\vM\vaidly-eou verging sides, and the hearth is arranged ; 
to support a body of conductive material, such us carbide 
<ii carbide-torunng materials, an electric current being 
passed tlirough the latter by means of a number of elec- 
‘lodes. \ tup-lnde (>xtends through the hearth at or near , 
till lowei end of the lurnaee, and adjacent to the region of ; 
ma\imum current clensit3% for withdrawing the product by 
i,raMty-B. N. ' 

Fa^-iiace ; Ekciiu . K. C. Contardo, Sevres, France. I 

U.S. I'at. 750,753, Jan. 26, 1901. ! 

Tut hearth of the furnace is depressed on all sides towards | 
the centn*, above which are arranged the electrode.^. Above j 
rh(‘ hearth is an arch, formed of two inclined plates placed I 
U! It symmetrical manner, and sloping downwards from the 
point of junction above the centre to the outer edges of the 
uu-hced h. arth. The side walls are parallel to these plates, 1 
and thus form, with the latter, two inclined feed flues, ' 
which unite above to form a vertical charging shaft. The | 
latter has a suitable arrangement for opening and closing, i 
amt is aUo pio\ide(l with an outlet near to the top, through 
v.du 'h (he escaping gas may be aspirated. — B. N. j 

French Patents. 

Iv'^idah'd Electric (\)vductors ; Impts.in ^and itt their 

Mode of Manufacture. .1. A. Heany, United States. 
Fr. I’ d. 33.5,612, Sept. 29, 1903. 

4’aE metiil'ic wire passes through a bath of adhesive ma- | 
teriyl, ‘^uelI as glue, and, whilst turning on its axis, it then , 
pusses (o^er a belt carrying asbestos, and is thus covered 
with a luyer of that substance. The covered wire passes ' 
Tiiroiigli compression rollers, and finally through a mixtnre ! 
of 4 psirts of glue and 1 part of the following : — 6 parts of 
<‘hiy, Mieh as kaolin, 4 parts of calcium sulphate, 2 parts 
<4 alumina, l \ parts of aluminium sulphate, and part 
oJ bone acid. The excess of this material is removed by 
compression rollers. It is claimed that the covering, when 
<h \ , resists fire, and is impermeable to water. — B. jST. 

fiftsei)U'> Reactions; Proces.s for Facilitating Electro- 

aiemreal . W. Ostwald. Fr. Pat. 328,157, Nov. 

27, 1902. 

PiCTiEu yields are obtained when mixtures of nitrogen and 
liydrogeu, or nitrogen and oxygen, are sparked for the 
production of ammonia or nitrogen peroxide, or when the 
electric discharge is passed through oxygen for the pro- 
diictiou of rzoue, if more than 1*5 per cent., preferably 
1 0 per cent., of argon, or one of the gases of the argon type 
(argt)ii, helium, neon, metargon, krypton, and xenon), is 
pr^wioubly mixed with the gases.— B. N. 


Gaseoua Mixtures ; Process for the ProdticHon of Intense 
Chemical Reactions in — — . S. Eyds and Birkeland. 
Fr. Pat. 335,692, Sept. 18, 1903. 

The gases are subjected to the action of a lamiuous arc, 
extended in the form of a disc. The latter is ohtainetl by 
producing the arc between electrodes in a powerful magnetic 
field, the disc being perpendicular to the lines of force. A 
vibratory movement is given to the electrodes, so as to 
produce a rapid series of pulsations of current ; and, with 
;i current of high tension, the electrodes are so fixed that a 
slight longitudinal and slow movement is imparted to them. 
A number of such luminous discs are produced between 
the poles of a powerful electro-magnet, and the air or 
gas to be treated is passed upwards and downwards 
alternately over the discs. The proces.s is earried out in ii 
furnace consisting of a narrow chamber formed of two walls 
of insulating and refractory material, the electrodes pene- 
trating to tht‘ centre of the chamber and parallel to the 
two walls. The poles of ;i (J-shaped electro-magnet are 
disposed one on each sine of the furnace. The electrodes 
are made hollow for passing the air or gas to be treated, 
or for the circulntiou of water or oil for cooling. In the 
middle of the furnace, where the heat is most intense, there 
is fitted into each wall a safety plate, formed as a grill with 
bars of iron separated by sheets of mica, the edges of the 
latter projecting from the furmice. The interior walls are 
made of iron or other metal, with an internal lining ot 
mica. With a current of high tension, several similar 
furnaces are disposed in series, each furnace being con- 
nected, in parallel, with a condenser; or the series of 
furnaces may be preceded by a single condenser of very high 
capacity. — B. N. 

Oxides of Nitrogen ; Electric Productvm of — — . Siemens 
and Ualhke Aclien-Ges. Fr. Pat. 335,153, Sept. 21, 1903. 
A Mi.vTuuE of nitrogen and oxygen in the proper propor- 
tions is circulated, under a pressure of 5 to 10 atmospheres, 
first through an apparatus containing an electric arc and then 
through a cooling or absorption apparatus. The residual 
gas is repeatedly circulateil through the are and cooling 
apparatus instead of allowing it to escape into the outer 
air. The circulation may be established automatically by 
the heating effect of the arc and the cooling effect of the 
refrigerator, or by means of a fan. Oxygen and nitrogen 
are introduced, under convenient pressure, by means of a 
junction pipe connected to a vessel contuiuing these g^ses 
in the correct proportions, according to the consumption of 
nitrogen and oxygen within the apparatus. — B. N. 

Air or Oxygen strongly Ozonised ; Apparatus for the Pro- 
duction of . A. Dechaux. Fr. Pat. 335,092, Sept. 8, 

1903. 

Thk ozonising tubes consist each of a pair of metallic tubes, 
hexagonal in cross section, separated from one another by 
a cylindrical glass or p<ireelaiQ tube, forming between the 
inner and outer tube a series of alternately angular and 
segmental spaces. The metal tubes are connected, through 
certain intermediate apparatus, one to each pole of a source 
of electricity. These ozouisers are packed within a 
rectangular box, having a space on one side for admission 
of air, and on the other side a chamber for reception of 
the ozonised air. Below'^ the box is a bath coutaining a 
liquid at low temperature, and above it is a reservoir, 
perforated in certain parts, into which the liquid is pumped. 
The air to be ozonised is passed successively through sul- 
phuric acid and caui^tie alkali, and then through a great 
number of very small tubes immersed in the cold liquid 
contained in the elevated reservoir. The cooled air is then 
conducted to the entrance chamber to the battery of 
ozonisers, themselves suitably cooled by a circulation of 
cold liquid. At suitable intervals, the battery of ozonisers 
and certain other parts of the apparatus are cooled externally. 

— B. S. 

Alkali Chlorides; Process and Apparatus for the Electro* 

lysts of the . C. Kellner. Fr. Pat. 335,633, Sept. 29, 

i903. 

See Eng. Pat. 20,889 of 1903 ; this J., 1904, 24.— T. F. B. 
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Water ; Apparatus for Puriftfing by Electrolysis, ! 

W. K Hardy. Fr. Pat. 328,155, Nov. 26, 1902. ! 

Seb Eng. Pat. 25,041 of 1002 ; this J., 1904, 67.~T. F. B. | 
(R.)-~ELECTllO-METALLUBGy. ' 

Silrer-Plating ; Current Efficiency W. Pfanluiuser. j 

ZeitB. f. Ivlektrocheii)., 1004, 10 , 68 — 70. ] 

In examination of the results of Lan^bein (this .T., 1904, 25), I 
the author made, by the aid of a copper voltameter, measure- , 
meuts with the cyanide bath used commercially for heavy j 
deposits. At a density of 0-3 ampere per stj. dcm. the 1 
values 99*99 and 99 • 9(5 per cent. Avere found, at 0*2 ampere 
per sq. dcm., 99*72 per cent. \\ ith a cathode kept moving 
up and down, efficiencies of 99 ‘3 — 98*4 Avero obtaiiu'd. , 
The author shows by experiment that this i< dm* to th(; ^ 
re-solution of exposed paits of the cathode through oxida- 
tion, and that vhen this is quantitatively .dlowcd for, the 
corrected current elhcicncics are not less than 99 ‘9(1 j»cr 
cent. — W. A. 

Kngush Patent. 

Metals from Ores and the like; Elrctroh/tte Process for 

the iJtrcvt Extraction of , and for the J^reeipdation 

of the Metals from the Solutions, and .4/>p</ra(ws theiefor. 
Mechwart, Coltri, et(-ie., Milan. Eng. Pat. 257 I. Feb. ‘.5. 

1903. Under Interaat. Con\ , .\ng. 1, 1002. 

Skk Fr. Pat. 328,8.50 of 1903 ; this .] , 1003, 1004 — T. F. B. 

Uniti.o S'i ates I’Arnxrs. 

Metals, Precious t Extrarting , hy Elei trolysis. 

H. H. ('assel. New York. 11. S. Pat. 749,843, Jan. 19, 

1904. 

This invention constitutes a step in the process, and consists 
in simultamously lifting the pulp ami mercury by im air jet, 
distributing and circulating the pulp between vertical 
electrodes, auu at the same time amalgamating the cathodes. 
This is accomplished by successively deflecting the re- 
bounding mercury back upon or towards the cathode, and 
iliveitiug the pulp towards the anode. Tho coarse amalgam 
is collecttd, purified, and neutralised by treatment AVith 
acid, and the mercury returned to the cathode. — B. N. 

Metals, Precious; Appamtus for Extracting , hy 

Electrolysis. H. 11. Cassel. New York. V S. Put. 
749,844, Jan. 19, 1904. 

Tins invention refers to the apparatus for earrying out 
the preeess described iu the previous ahstraet (U,S. Pat. 
749,843). A tank, Avith an inclined bottom, is provided 
with cuclosed vertical electrodes, Avith surrounding guards, 
the cathodes being flauked with a series of mercury 
deflectors, the latter being mcliued tOAtards the cathodes 
from top to b(»ttom, and approaching the same at their 
loAver ends. Pulp-guards project frona tho deflectors, and , 
serve to divert the pulp toAvards the anodes, an elevated ' 
pulp box communicating Avith distributing launders above ' 
each auoile. Au elevated mercury pot coiiimunicates with i 
a pe^rforated movable mercury trough I'Xtendiug oacf the , 
cathodes, and a reciprocating movement is imparted to i 
the trough. The latter communicates Avith an enclosed j 
Alter and an acid box provided Avitb transverse open 
partrtiou'^, the mereury being admitted at one end and 
discharged by suitable menus at tho other end. A jet of 
air returns the pulp and mercury from the inclined bottom 
of the twiik to the piilj) box and mercury pot, and means 
are provided lor eireulating the. mercury ami for separating 
It from the cathode. — B. N. 

Iron or Steel; Electro metallurgy of . II, Harnict, 

St Etienne, Frauce. IJ.S. Pat. 750,361, Jan. 26, 1904. 

The ore, mixed with au excess of reducing carbon, is 
charged into the upper portion of au electric blast-furnace, 
the base of the laiter being heated by nieanj, of electrodes, 
£0 us lo torm a fusion zone or crucible. The gas, escaping 
real ihe top of the iurnace, is conveyed to and forced 
thiough the fusion zone adjacent to the electrodes, and the 
beat IS thereby diffused, the zone extended, and the gas 
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converted into carbon monoxide. The latter is forced by 
pressure through the charge, and thus forms a reducing 
zone above the fusion zone. — B. N. 

FiiKNCTi Patent. 

Alkaline. Earth Metals, especially Calcium; Electrolytic 

Process for Obtaining . Elektro-Chem. Werke, 

(i. m. b. 11. Fr. Pat. 835,568, Sept. 26, 1903. 

See Eng. Pat. 20,655 of 1903 ; this J., 1903, 1299.— T. F. a 


XII.-FATTT OILS. FATS. WAXES. 

AND SOAP. 

Sesame Seed; Substances udiich Accompany the Oil in . 

F. (Janzoneri and F\ Pcrciabosco. Gaz. chim. ital., 

1903, 33, [a]. 253—260. Chem. Centr., 1904, 1 45-. 

(See this J., 1897, 1045.) 

Sesami'. seeds were extracted for 7 — H days with boiling 
93 pel cent, alcohol, the greater part of the alcohol Avas 
evajioratcd from the solution, and the residue repeatedly' 
extracted Avitli ether .and light petroleum spirit. The 
greater portion of the sesamni remains ni the alcoholic 
residue, Avhilst the li^lit petroleum extract contains the 
higher iilcuhol discovered by Villavccchia and Fabris 
(/oc. Cl/,), and a ncAv substance, X This latter substance, 
Avhich readily changes to a nibber-liki! mass, is accom- 
panied by a small quantity of a yellow oil of strong aromatic 
odour, Avhich is volatile Avith .deam, and is probably a 
decomposition jiroduct of X. 'TIk* compound X forms 
broad tablets; it contains 66 '62 per ctiit. of carbon, and 
5*89 per cent, of hydrogen; it melts at 9r' — 92^ C., and 
is soluble in alcohol, ether, and ehloiotbrm. When X is 
treated with hydrochloric acid, two ueAV compounds ai'e 
obtained ; («) a red oil A^'hich is readily soluble in alcohol 
and ether, insoluble in light petroleum spirit, gives a strong 
reaction Avith furfural, and immediately reduce.s ammoniacal 
silver nitrate solution ; and (6) a resinous mass which 
does not give the furfural reaction. On exposure to the 
air, the red oil is converted into a product which crystal- 
lises from alcohol in leaflets, melts at 185” — IBG'^C., and 
does not give the furfural reactiou. The authors state 
that the higher alcohol discovered by \b‘llavecchia and 
Fabris has the composition -i- .Uf^O. If the red 

solution obtained by treating a mi.\ture“ol sesame oil and 
hydrochloric acid of sp.gr. UlHAVith furfural, be shaken 
for 2 — 3 minutes with 3 vols, of ether, the red colour 
disappears. The abnormal behaviour of old sesame oil.s 
Avhen tested by means of Baiidouin’s reaction is due to the 
fact that the compound X, which is probably tho cause of 
the red coloration, Avhen heated Aviih hydrochloric acid, 
imparts a green coloration to the latter; this green 
coloration is also produced Avhen alcoholic solutions of 
the red oil or of the other oxidation products of X are 
treated Avitii hydrochloric acid. — A. S. 

Butter Fat ; Inter dependence of the Physical and Chemical 

Criteria in the Analysis of . T. E. Thorpe. l*roc. 

Chem. Soc., 19U4, 19, 12. 

I.N the course of uii investigation of the chemical nature 
of butter produced withiiv the British Isles, which was 
instituted by the Board ot Agriculture for the information 
of a Departmental Committee, observation has shown that 
I the chemical nature of butter fat is dependent, to a certain 
j extent, on the climatic influences to AV'hich tho cows are 
; exposed, on the nature and amount of the food supplied, 

! and on the breed, period of lactation, and idiosyncrasy of 
the individual cow. 

Linseed Oil; Determination of Unsaponifiahle Matter 
in , C. Niegemann. XXIll., page 207. 

English Patents. 

Fatty Acids of ihe Oleic Series and Derivatives thereof ; 

Process for Converting , into Lactones. A. A. 

Shukoff, St. Petersburg. Eng. Pat. 1570, Jan. 22, 1903, 
See Fr. Pat. 328,604 of 1903 ; this J., 1903, lOOC.— T. F. B, 
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Soaps, Medicated, or Ointments ; Production of Readily 

Hesorbent . H. Iiei§8, Charloftenburg, Germilny. 

Eng. Pat. 24,240, Xov. 9, lOO:?. 

A MKLTED mixture of fatty uculs and hydrocarbons is 
tre.'itctl with a ley of fixed alkali in insufficient quantity 
lor saturation, and the resulting soap base heated to expel 
water, and iucorporatod wirli the required medicated 8iji>. 
stance. The removal of the water is slated to i)reveut the 
gradual decomposition that occurs in ordinary medicated 
soaps. — 0. A. JM. 

United States Patents, 

Putty Suh.stuhcr ; Process of Mahiny . O. Liebreich 

Perliii. U.S. Pat. 741), G38, J)oc, 8, ll)03. 

Su: Ger. Pat. 130,917 of 1000; this,!., lOtt;), 149 . — 0. A. M. 


(0 about 200» F. The oxide is theu treated with acetic acid 
to convert into a salt any metallic lead which may he 
present, the mixture is heated, then subjected to the action 
of acetic acid and carbon dioxide, and the resulting lead 
carbonate i.s exposed to the action of oxygen gas.—M. J, S, 

Fuench Patent, 

Bronze Colours and Tinsel ; Manufacture of 

Soc. G. Benda. Fr. Pat. 3.35,112, Sept. 10, 1903. 

To obtain bronze powder8, tinsel, and the like, the suitable 
metal or alloy is melted and run upon the cylinders by 
which It 18 to be laminated, dispensing with the customary 
inteniiediate process of tlrst casting the metal or alloy in 
lods. 1 he tliinly-rollfd metal is subjected to usual processes 
to lonu It into powder, Ac. — Pk S. 


O^/v; Prv(\'ss of Treatiny^ . F. ]{. Pope. ,\ugust.i, 

Ga., U S.A. Assignor to l\l. Swenson, Giiicago? and 
Ij. L EliMuini;, New York, U.S. A. U.S. I’at. 749,3-j2, 
.J.Hi t2, 1904. 

Thk oi! IS heated to a high temperature it thj 

prevs, and passed, wliilst hot, through a filter bed and 
refitmig apfKirat us, where flie free acid is neutralised and 
separated. The process is earnofl out conlinuotislv. 

—0 A. M. 

Khl ; P/oct .,s of llr/inin(/ . .T, C. Pitoniug, Now York. 

T'.S. Jkit. 749,925, .Jan, 19, 1904 

“Oil.” IS agitated witli u solution of borax, un:l carbon 
dioxide IS Idi.wii through the mixture, nhieh is then “ sub- 
jected t(,^ a sucking and forcing action, wlieieby it is 
atomisefl.” 4'hc mixtnie is allowed to stand and the oil is 
separated — T. i ' 15. 


FitENrn Patents. 

llydtauhi /o, Oils B. Santistebun, U.puz. 

El. Pat 335,139, Sept. 10, 1003. 

I me uiatoiutl IS idiici'd jii alternate layers with perforated 
plates in the e>hndei oi the press, in which is a ceutial 
guiding rod. Ibe wall of this cylinder is constructed in 
itiree parts, so ananged that the conduit hole.s tor the oil 
can he opened oi (-k)sed by rotatory motion from outside. 

he Head of the pi ess is screwed to a movable support fixed 
to the platform and c.in be removed at the end of the 
the piston to expel the pressed cake 
mt 1 'f ^ cylinder. 4 he apparatus is specially 
intended ioi the exjoessiou of olive oik — C. A. M. 


(/?.)— KESINS, VAUNISIIES. 

Unii'ed States Patent. 

famish Snbstitutrs ; Process' of Manufacturing 

JP Plume, Mtgdebnrg. U.S.‘ J’at. 750, .575, Jan *>0 
1901. “ ’ 

Ski: Fr. Pat. 333,002 of 1903 ; this J., 1903, 1358. T. F. B, 

(C.)— IXDIA-lirjBBKR. 

Fkknch Patent. 

Caoutchouc Substitute ; Process of Manufacturing a . 

E. H. Fayolle. Fr. Pat. 335,584. Sept. 2C, J903. 

Two kilos, of sulpliuiie acid (06’ Jl.) are added to 1 kilo, 
o glycerin, the mixture is allowed to cool, and from 1 to 
1 kilo, of tormaliu ( 10 per cent.) is then added. The mixture 

IS again cooled, and, after adding ] kilo, of water, 1 l 4 kilo 

of commercially i>urc phenol are slowly poured into it with 
constant stirring and external cooling. The mixture is 
thmi left at rest for 20 houi.s, when the new product will bo 
found as a layer on the surface of the liquid. The sub- 
stance gradually hardens on exposure to the air, and before 
It has become too hard it must be subjected to prolonged 
kneading. Thi‘ formaldehyde may be replaced by methvlal 
and the phenol by cresol. The new substance may be used 
for rendering fabrics waterproof or as an electric insulator. 

— M. J . S. 

XIV.-TANNING; LEATHER, GLUE, SIZE, 


Sua/. ctiuluuim;, A/cohol. Lebrcton-Dcbliavt., 
hr. Pat 3.35,120, A iig. lo, 1903. 

HnT.rL'!'''' a mixture of pure alcohol 

< nd caustic soda ley at a temperature of 40' to 50’ C. 

— C. A. M. 

XII1.-PIGMENTS, PAINTS: RESINS, 
VARNISHES: INDIA-RUBBER, Etc. 

(^.)— PIGMENTS, PAINTS. 
z, nr- Wha. Palm,, SnMintion of .for WhUo Leu, 1 

A .-,1 • III.,,.. nn. rrr , 


Fhys., 30, 554- 


57^^01 Ann. Ch\m. 

•^ 74 . (-hem. Ceutr., I 90 t, 1 201 . 

the usj'of ' zme hygli.mic standpoint, for 

(see this J ’W'hite-lead paints 

white-lead mfint vkddL i,’. /reshlv-upplied 


— o. 

United STATrEs Patent. 

Philadelphfa ^Pa 

pnia, a., U.fe.A. U.S. Pat. 750 , 541 , Jan. 26 . 1904 . 

which c^siSs^in^suh process of making white lead 

acetic acTind carhop the action of 

ucia and carbon dioxide, the lead oxide is first heated 


injiisions of J aiming Materials; Notes on the Chanaes 

wachtahe place in E. Nihoul and L. van de 

liitte. Bulk (le TAs.^oe. Beige des Chiin., 1903 17 
390—398. > 1/, 

Extuaoi’jons of oak-bark (27 grms.), pine bark G7 • 8 grins ) 

I undsuinac (17*5 grms.), were made in Koch’s apparatus, 
adjusted to 1 litre with the usual precautions, and entirely 
filtered, the first 100 c.c being rejected and the rest 
thoroughly mixed in each case. From these filtered liquors 
(about 900 c.c. each) four lots each of 150 e.c., were drawn 
off, and the remainder at once analysed by the official methoa 
1 he 150 c c. lots were treated as follows : * 

Proc-e, ^<0.— Diluted with 150 c.e. of waterand analysed 
at once. 

Process (5).— Diluted with 15(‘ c.c. of water and analysed 
after standing for three days. ^ 

Proccs.v (c).--l)iluted with 150 c.c. of water, preserved 
with a trace of thymol, and analysed after tiiree days. 

I rocess (d). — Diluted with 100 c.c. of wafer in a 300 c c 
flask which was plugged with wool, boiled on three succes- 
sive days for a few minutes, and on the third filled up to 
the mark, cooled, and filtered. 

None of these liquors became turbiii within three days 
apparently because of the increased dilution. The general 
conclusions from these parallel experiments on the three 
different liquors are as follows:— (1) Dilution of the 
liquors before analysis appreciably lowers the amount 
OI total soluble matter and organic soluble matter. Procters 
opinion, that liquors must be sensibly of the same 
strength to secure concordant results, is fully sun 
ported. In two of the three cases (pine bark and sumaO 
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the loss in tanuin (1*09 and 0'9fi per cent.) is greater 
than the loss of total soluble matter (0‘98 and 0 G8 per 
cent.) ; so that a direct acti(»n of the water on the tannin, 
promoting its volatility {rf. sugar and glycerin evapora- 
tions) appears to be indicated. This conclusion is arrivt d 
at after giving full weight to the loss caused by precipita- 
tion of less holuble tannins during the long filtration of 
the original licpior, which has not been proved to exceed 
(>•3 per cent., and in some cases does not take place 
(mangrove). In all cases the difference between loss in 
tannin found in piocesses (/>) and (c) on the one hand 
and («) on the other, shows that precipitation is responsible 
for only a small part of the loss. (2) Substances abich in 
the official method are soluble in the warm infusions and 
slowly separate on cooling may remain dissolved when the 
proportion of solvent is increased, /.c.. when the eoncentra- 
tion is diminished. (.'{) To obtain concordant analytical 
results, extractions must be nt once analysed (c/1 also 
Paessler, this J., 1004, 71 and 123). — R. L. J. 

Tanning Analysis ; Notes on . (1. Schweitzer. 

XX III., page 207. 

Hide Powder ; Determination of Acidity in . 

J. Raessler. XXTTl., page 207. 

Ekolish Patext. 

Adhesives; Manitfaciure of . 11. ArJedter, (hirston, 

Lancs. Eng. l^it. 1049, ,Tan. I.*), 1003. 

Hbsin (up to 80 per cent, of th(‘ final mass) is dissolved in 
soap, oils, fats, hydrocarbons, or other organic solvents at 
180® F., and mixed with clue or other adhesive, with or 
withoat the addition of a phenol. — R. L. J. 

Frbnoh Patents. 

Deliming and Degreasing Agent for Slansy and Mode of 
Employment. C. Patou and C. Pujol. Fr. Pat. 335,178, 
Sept, 12, 1003. 

Ohkomio acid solution, the effect of which is moderated, 
if desirable, by the addition of sodium bisulphite, metu- 
bisuiphite, or similar substance . is used for removing lime 
and grease from skins, (1) as a weak solution, the skins 
being soaked in it for 3 — 4 hours with milling, or about 
12 hours without milliag, and then washed freely; or (2) as 
a strong bath, in which case 3 — 4 minutes* immersion, 
followed by lengthy washing, is sufficient. — R. L. J. 

Coriaceous Substance ^Leather Substitute'] ; Manufacture 

of a New A. Menesdorffer. Fr. Pat. 335,543, 

Sept. 24, 1908. 

Sbb Eng. Pat. 20,488 of 1903 ; this J., 1903, 1300.— T, F, B. 

Adhesive [Glue and Resin]. F. Arlcdter and F. Dobler. 

Fr. Pat. 328,162, Dec. 2, 1902. 

Sjub Eng. Pat. 1049 of 1903; sec under Fug. Pat. in fore- 
going.-^T. F. B. 

XV.-MAMUSES. Etc. 

Potash in Soil ; Distribution of . J. Dumont. 

Comptes rend., 1904, 138, 215 — 217. 

The author has investigated the distribution of potash 
among the different elements of two soils— one from Grig- 
Don, ooBtaining 8*53 of total potash per 1,000, and the 
other ilrom La Crease, with 8*94 of potash per 1,000 — 
vaiying' widely in their physical comi>osition. in the 
Qrignon soil, more than 5/6 of the total potash occurs in 
the finer portiuns, jand the clay only contains the fifth part 
of it. In. thei La Creuse soil, however, the coarse* -sand 
includes 7/10 of the potash present, and the fine sand nearly 
the whole of 4ho remainder, since .the clay only contains 
2*7 per cent, of the total. Admitting that the chemical 
activity of the soil is exercised most effectively by means 
of the very fine partioleB, it will be understood why potash 
manures are generally found to be inefficacious with the 
Grignon soil, whilst llte^ act iarourably 4>n granitic soils, 
which are rich in passive potash but too poor in fine 


j elements. The quantity of potash rendered active, under 
! natural conditions and in the same time, being very different 
for the two soils, it follows that the needs of the vegetation 
are not equally well satisfied, so that the use of potash 
manures i.s rendered necessary whenever the fitie sand and 
clay occur in the soil in less proportion than 25 pnr cent. 

— T. H. P. 

Phosphorite; Increased Solubility of , in presence of 

“ Physiologically Acid Salts.'’ ,t. W. Schulow. Bied. 
Centr., 1904,33, *^9 — 80; from Jour, exper. Landw., 3* 
711—719. ^ 

The term “ phy.Niologicall}* acid salts ’* is applied to salts 
which (as ammoniii u salts, for example) are decomposed 
in the soil, the base being taken up by the phut and the 
acid left behind. The resu ts of pot exp'-riments with barle^^ 
showed that much larger \ields are obtained when a mixture 
of phosphorite and ammonium salt is used as a manure, than 
when the two substances are separated. This is attributed 
to the action ot the acid of the ammonium salt on the 
phosphorite. — N. H. J. M. 

Organic Matter [Determination of ] in Soils and 

Subsoils. F. K. Camerou and J. F. Breazeale. XXIII., 
page 207. 

English Patent. 

Yeast; Manufacture of certain Products from Waste 

Brewery or Distillery . Sehidrowitz and F. Koyt*. 

Eng. J*al. 6004, March 21, 1903. XVll., page 200. 

XYI.-STJGAE, STAECH. GUM, Etc. 

Sugars : Synthesis of from Trioxy methylene, 

Seyewetz and Gibcllo. XXIV., page 209. 

Molasses ; Barbados and Porto Rico . Imj). Dept. 

of Agriculture for the West Indies. Pamphlet No. 28, 
1903. 

As the result of enquiries made in the United States mar- 
kets as to the relative values of Barbados and Porto Rico 
molasses, the Commissioner states that Barbados molasses 
is equivalent to the second quality of Porto Rico molasses, 
termed ‘ choice.” The best quality of “ fancy ** Porto Rico 
molasses is worth 7 cents per gallon more, and there is a 
market for larger quantities. At the present average prices 
ot muscovado sugar and Barbados molasses, the planter 
obtains 1 * 45 cents per lb. for the saccharose in his sugar, 
and 2*09 cents per lb. for the saccharose in his molasses. 
It would therefore pay to convert the whole of the cane 
crop into a golden -coloured table syrup equal to the Perto 
Rico “ fancy *’ molasses, until the lin>its of demand were 
reached. (Jn estates provided with vacuum pans, the Com- 
missioner recommends bleaching the cane-juice with sulphur 
dioxide, “ tempering” with lime almost to neutrality, evapo- 
rating the juice in the “tayches ” (teaches) to a thin syrui>. 
With the addition, if necessary, of a little citric acid, clarify 
ing the syrup by settling, and concentrating to a table syrup 
in the vacuum pan. The presence of a liitle free acid in 
the syrup is advantageous, for the following reasons: it 
preserves the pale colour during boiling ; it inverts some 
of the saccharose, thus preventing crystallisation j and it 
imparts “ baking ” properties, t .e., reacts with the sodium 
carbonate in the fiour when the syrup is used for making 
cakes, &c. The syrup should be packed in casks which 
have been sterilised, first by steaming, and then by burning 
lumps of sulphur inside them until the oxygen in the cask 
is exhausted.— J. F. B. 

French Patents. 

Saccharine Juices or other Matters from Plants^ Roots, 

^c. ; Extraction and Utilisation of . A. Montupet. 

Second Addition, dated Aug. 18, 1903, to Fr. Pat. 329,947, 
March 4. 1908 (this J., 1903, l058). 

The juices prepared by this process, being very concentrated^ 
may be>sterdisecL by boiling, at temperatures of, 100 
over,, in, order fo destroy aU Jennents, and to,p^e^erve th.em 
in nsuiti^hle condition |or subsequent fermentatioiv 
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without the addition of marcs of a similar origin. In the 
case of bet*t juices defecation may also be performed. A 
form of apparatus with a heating jacket and means for the 
Circulation of the heating medium through the centre of the 
bulk is also described.— J. F. 33. 

Sweeteving Agent ; A New A. H. Tissot. Fr.Pat. 

335,379, Sept. 14, 1903. 

I'liE “edulcorant Porcherc” is a liquid with a great 
sweetening power in relation to its weight and volume. 
This Kiibstanco, previously perfumed if desired, is con- 
verted into aplastic body by incorporation with powdered 
gum arabic. Tablets and pastilles arc then prepared from 
the mixture, suitable for making sweetened drinks. 

— J. F. 11. 

Carbohydrates in General; Prncets of Dissoloing . 

Boidiu. Fr. i’at. 333,3e6, Sept. 18, 1903. 

Thk dialkali phosphates and phosphates of inagnesium in 
orams h:ive the etieet of retarding the solution of the carbo- 
hydrates on boiling in the open air or under pressure with 
watei ; some of the alkali phosphates also promote cara- 
melisution. 'I'hese phosphates an; converted into primary 
phosphates or into inert ealciiira phosphate by steeping tin* 
meal in cold or warm water to which an acid or a metallic 
.suit, such as calcium chloride, has been added in such pro- 
portions that, alter one or two hours, no fr(‘e acid can be 
detected by a ‘•uitable indicator. — J. F. B. 

Organic Acids contained in the V masse"' of Molasses; 

Process tor the E.i traction and Utilisation [«s Mor- 
dants] of the . 11. Schrader. Fr. Fat. 328,160, 

Dec. 1, i9()2. 

See Fug. Fat 20,S.'‘)1 ol’ 1902 and IJ.S J’at. 735,599 of 
1903 ; tins J., 1903, '»20 and 993 respectirely — T. F. B. 

XVII.-BEEWING. WINES. SPIRITS. Etc. 

Malting ; Carbon Dioxide in . C. Bleisch. 

Ziits. ncs, Brauw., 1904,27) — 50. 

The Pneumatic Drum (Galland's SgstenO. — In the large 
pneumatic maltnig drums a distinct proportion of carbon 
dioxide can al^ajs he detected. If the ventUatum be 
stopped, the proportion ot carbon dioxide in ihe air inside 
the drum rises rapidly, and the rapidity and extent of this 
rise afford a measure of the inieiisily of the respiration. 
Tliis is at a maximum on the fourth day, when a proportion 
of caibon dioxide of aboui O' 5 per cent, belore the ventila- 
tion is stopped, may increase to 4' 5 per cent, after 30 minutes 
without aeratmii. During mailing with continuous ventila- 
tion thi; proportion of carbon dioxide in tde air of the drum 
amounts to an average of about. 0.5 per cent., rising 
towards the fourth day to 0*7 per cent. The recent 
improvemeius in the drums, by increasing the number of 
ventilating pipes from eight to nine, have had the effect of 
ensuring a reniarkdble uniformity in the composition of the 
air in different parts of the drum, so long as the latter is 
kept in motion. During the periods of rest an accumula- 
tion of carbon dioxide does take place, to a slight extent, 
in the place.s behind the air-channels. 

KiUtng. - In the Bavarian system oi malting, the green 
malt is withered on the upper floor of the kiln at a tempe- 
rature ol 25^ — 28 U., during which process growth con- 
tinues lor a few hours. A sample of air taken from the 
nm>is of mult alter four hours on the upper floor of the kiln 
contained from O' 7 to 1*1 per cent, of carbon dioxide 
resulting from this continued respiration ; the loss of malt 
«uhsiauec at this stage is not, however, very considerable. 
Ihe pre)^ent series of investigations has led the author to 
the conclusion that the presence of even comparatively high 
proportions of carbon dioxide in the growing mase is quite 
uuimp(»rtant ; the malt always manages to get as much air 
as It requires. The proportion of carbon dioxide in the air 
taken Irom the couches of malt on the floor is, abomt 1*5 
per cent, higher than that contained in the air fi.'om the 
pneumatic drum. But in the chest system of pnenouitic 
malting, the carbon .dioxide in theiair in the mass of grain 
somettmes .amaautato five or nix tAmnA that Ibund in the 


floor system of malting, and yet the growth of the matt< 
does not appear to suffer. An aocumnlation of carbon 
dioxide in pneumatic drums or chests can be removed by 
fnll ventilation in a few minutes. The main abject of 
rentilaiion in the pneumatic systems is. therefore, to cool 
the gram. This method of cooling possesses the drawback 
of removing large quantities of moisture from the grain, 
and it would be disrmctly advantageous if it were possible 
to perform the necessary cooling by some other means, 
since the means for replacing the moisture so lost . are 
somewhat imperfect in their action. — J. F. B. 

Malt ; The Polishing of . J. Fries. Zeits. ges. 

Brauw., 1904, 27 , 61—63. 

If the work of a malt-polishing machine be examined it 
will be found that the waste consists of two kinds of pro- 
ducts. On the one bund is the coarse waste, consisting of 
hu.sks, coombes, and dust, and on the other baud there is a 
greyish brown, ver> fine, flour-like dust, which collects 
chiefly in the pipes leading to the exhauster. This latter 
consists of very minute splinters of husks, together with a 
considerable proportion of malt starch, which is also found 
to some extent in the coarse waste. It therefore follows 
that some of the irood malt is destroyed and wastoi by the 
polishing operation. But at the same time, malt, evemif 
properly cleaned, still contains a certain amount of iioparitiei^ 
which, if not separated, may have a had effect on the flavonnr 
and quality of the beer. This is shown by mashing thetwo 
kinds of waste from the polishing machine ; the mauh from 
the coarse waste has an odour of brewed malt-germs, whilst 
that from the fine dust is distinctly disagreeable. The 
polished malt is heavier by about 0*4 kilo, per bootolitTO. 
than the unpolished malt, and it requires about 71 brews of 
unpolisheil malt to make the same, quantity of beer at'4be* 
same strength as is obtained from 70 brewings of polisbad 
malt. This is an important factor in countries like Bavaria, 
where the excise is levied on the malt. The proportioniOf 
waste removed during the polishing op^ ration is about 1 ''4 
per cent, of the malt by volume, and the extract value of 
this waste is about 40 per cent, of that of the malt. The 
value of the waste by polishing is est mated at 4*8 pfennige, 
and the cost of running the machine is 3 ptoouige per 
hectolitre of malt. The superiority of the quality of 
the beer from polished malt, however, cannot be denied. 
If the polishing machine be kept in perfict working order, 
the destruction of good mult can be kept down to a mini- 
mum, but without care more harm than good may be done. 

— J. F. eB. 

Potatoes; Method of Improving the Fermentation of 

Difficvltlg Fermentable — P. Jensch. • Zeits. 8pirUae- 

ind., 1904, 27 , 38. 

The experiments here described were made with Fflxst 
Bismarck’' potatoes containing SO *7 per oent. of starch. 
Mashes of 26° —37° Bailing were readily obtainable, 1ml 
could not be fermented, while those having the gravity 
22°— 24° Balling never fermented lower than 1*5'’. The 
effect of aeration was tried, air being passed into the sweet 
wort for an hour after the addition of the yeast. When 
cooled to 19° C. the mash was introduci*d into the fer- 
menting vat, the yeast beginning to act after about an 
hour, and the temperature rising to 20*6° C in 15 bours^ 
time. -There was a vigorous lorxnation x>f foam and .a 
brisk aiter^fermeutatioD, but the increase in acidity only 
amounted to 0*3 in spite of the iateotion to which the* 
wort was subjected by the abration. The atteauation 
reached was 1*U° Balling, the yeast ^onployed being 
Race XIL— T. iJL. P. 

Reverted Starch $ Formation and Saccharification of — 

L. Maquerinc. Comptes rend., 1904, 213—314. 

Solutions containing increasing amounts of starch, gela- 
tinised in a boiling water bath, and Afterwards heated ait 
130° C. for 15 sniumes, were allowed to undergo revertfipn^ 
for four da>« at 9° C., and were sbeo saoehanfied at the name . 
temperature by Ihe addititm of equal amounts of .mg|t , 
extract. The relative amoonre of amylo*o<diu]ose 
were t^imated. by comparison with rimitar 
sacobarifled iwmemately after mpevtil from the .{qihioliTe 

E 2 
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In tbe«e check Bolutionfi the weight of soluble matter 
formed is proportional to that of the starch talven,l)Ut with 
the reverted solutious the concentration of the filtered 
liquid increases leas ra])id]y than the amount of starch 
employed. It is clear from this why a weak starch 
solution becomes turbid les*' readily than a stronger one, 
and why ainylo-coagulasc acts more eBpeciall\ on concen- 
trated starch solutions. On allowing malt extract to act 
at temperatures of from 22° — 7(f‘ O. on starch solutions after 
reversion, it is found that the effect of rise of temperature 
is to facilitate the solution of the reverted si arch, but that 
this solution never becomes complete, as is the case at all 
temperatures with fresh starch paste. 

It is concluded that amylo-cellulose is not a single 
principle, but a mixtur(' of several different condensation 
products, which have the common properly of giving no i 
coloration with iodine, hut whicli offer varying resistances j 
to the dis.solving action of amylasu. — T. 11. P. 1 

** Spring** Mashing Process ; liegulalton of the Final j 

Attenuation of the Beer hif the . W. Windisch. 

, Woch. f. llran., l'J04, 21, c'S— 68. 

The underlying principle of tlic “ spring ” mashing process 
is the avoidance of those intermediate mashing tempera- 
tures at which saccharification takes place so laplilly that 
it is almost impossible to restrict the formation of highly 
fermentable products h> the selection of a high temperature 
for the saccharification proper. TIicho intermediate tem- 
peratures are entiiel}' avoidi'd hy establishing the desirt'd 
high saccbaritication temperature bv a process of cooling 
down instead of heating up as heivtofori'. The grist is 
mixed with wat<;r at so low a tcniperaliiro that no ‘-ucchari- 
fication can take plac<‘ ; the thick, cool ma^h is then 
“sprung,” i.p., dropped rapidly, into a sutficicnt quantity of 
water near the boiling point, until the temperature of the 
mixture is that at which the restricted sai^ehai ification is | 
desired to take place. Subsequent operations then dejiend 
on the general policy of mashing, whether hy infusion or 
decoction, adopted. This power of restricting sacchurificu- 
tion to ji definite extent enables the hrewei to obtain a wort 
of any fenncntahihtv he may desire, and the attenuation of 
the beer may, if desirable, he kept down to a degree hitherto 
unattainable. Such a restriction is, however, only advan- 
tageous if the type of malt is such that it will yield good, 
full-bodied beers of small attenuation. The “spiing” 
mashing process is only to he used as one of the factors 
in producing such beers; the mere fact of small attenuations 
will not impart “body ” to beer made from malt unsuitable 
for that kind of beer, since the “ body ’’-foi ming earho- 
hydrates arc oidy produced on the malting flooi The 
“spring” mashing proces*' is tin- means hy which the 
qualities of a suitable mult may he developed to a fuller 
extent than hy other pi'oc(*sscs. J'he preparation of such 
a malt is perhaps a matter of some dittieiilty ; the author, 
without laying down any exact pjiccification, describes it 
as one having an average length of acrospire of two-thirds 
the length of the corn, /.c., a short-grow n mall ; it must 
nevertheless be jiorfectly modified, and must be kilned at 
a liiuh temperature. I’erhaps the Bohemian type of malt 
most nearly approaches the type desired. Above all, the 
Testrictlon of the fermentability of the wort must not be 
pushed too far, otherwise difficulties will occur in the 
secondary fermentation and clarification of the beer. For 
German laper beers it is not advisable to curtail the final 
attenuation lielow O.^i per cent.; and a “standard” beer 
may be defined ns one brewed from an 1 1 per cent, wort 
with a final attenuation of 65 per cent., and racked off’ at a 
gravity corresponding to 3 '85 per cent of a]>])arcnt solids. 

— J. F. K 

** Spring** Mashing Process; liegnlntion of the. Attenua- 
tion hy the . O. Kleinke. Woch. f. itrau. 1904, 21, 

€8—78. 

The author, having practised the spring ” mashing process 
from its inception, concludes that the fermentability of the 
wort can easily be restricted thereby to any desired limit ; 
very low attenuations are obtained by “springing’' the 
mash at temperatures above 75^ C, The grist should be 
mixed with water at a temperature insufficient to permit of 
the saccharification of the still UD§|elatinised starch, hut 


sufficient, if desirable, to permit of the activity of the 
proteolytic enzyme. For the preparation of beer with an 
abnormally low proportion of alcohol, wort having a final 
degree of attenuation of only 28 — 30 per cent, is mashed a.s 
follows : — The grist is mixed w'ith water at about 52° C., and 
digested for 16 — 30 minutes ; it is then “sprung” into water 
at 88° C., the clear mash being “ sprung” first, until the 
temperature falls to 77-5° C. Heat is then applied so as to 
keep the temperature constant until the whole of the cool 
mash has been “ sprung,” saccharification being then allowed 
to proceed at a temperature of 80° C. Such worts are, 
however, only intended for special purposes ; for ordinary 
beers they should be combined with w'oris ma^ihed carefully 
in the ordinary way, so as to have more fermentable sugar. 
Worts from “ spring ” mashes made exclusivelj’ at very 
high temperatures (77*5° — 80 C.) are liable to givt' 

abnormal iodine roactitins, and the beers never clarify of 
their owui accord. Such difficulties do not occur if the 
restriction of the fcrmentabilit\ be not pushed below 40 — 
45 per cent. Woits with very restricted fermentability 
require very high fermentation temperatures, tnz., about 
2.5° C. ; If tile temperature be 19‘ C. or lower, the fermenta- 
tion is liable to proceed with a series of somewhat lengthy 
and daugeron.s jiauses. It is therefore better, except for 
extraordinary purposes, To keep the fermentability of the* 
wort abovi' 40 per cent., and to ferment at lower tempera- 
tures ; in fact, for ordinar\ beers from original wmrts of 
medium strength, the attenuation should not be restricted 
below 55 per cent. The unfermentable extract obtained b\ 
restricted saccharification is composed almost entirely ot 
dextrins, which do not have any ])i'ieeptihlc influence on 
the flavour of the beer, and cannot in any sense replace 
the nitrogenous constituents, wffiieli are so important foi 
full-flavoured beer*(.— F. H. 

Fermentation Fnertjif in Highly Fo-ncmlrated Salt Sola- 
lions. A. J. ,7. ^'andl’rveldl■. Hull, de TAssoc. Beige 
desChim., 1903,17, 398—411. 

Tiik author has ulread\ shown tliat fermentation energy, 
as gauged by the time taken hy yeast to decompose a 
known weight of sugar, is not impaired by neutral salts 
(i c., non antiseptic), even w’heii rather highly con'^entrated. 
He has now' determined the rale of decomposition of 
I 5 grras. of sugar by 5 grms. of yeast in solutious of 18 
' different single salts, the strengths being 2, 4, 6, 8, and 
I 10 grms. of salt per 100 c.c. The loss of carbon dioxide 
I was determined at set intervals of 5, 16, 40, 64, and 
I 96 hours ; the molecular concentration and osmotic pressure 
I were calculated in the usual manner, and the fermentation 
energy found by intorpolalioii. As the rate of decom- 
positiou is much less in the final stages than the mean 
rate, the energy is defined as the number of hours required 
to decompose only a portion of the sugar, utr., three-fourths 
of the whole, or the hours required to evolve 2*56 x 0*75 — 

I '“92 grms. of carbon dioxide, instead of the 2*56 grms. 
possible. The salts employed were ehlorides and nitrates 
of potassium, sodium, ammonium, calcium, strontium, and 
magnesium ; the siilphate.s of ammonium, magnesium, and 
zinc ; phosphates of potassium and ammonium ; and barium 
chloride. The general conclusions arrived at are that the 
fermentation energy is independent of the concentration 
and of the osmotic pressure of the salts present, and, conse- 
quently, of the life of the cell (which must be influenced by 
these factors), and is the result ot enzymatic processes in 
accordance with liuclmer’s theory.— R. L. J. 

Fermentation Tuns; Treatment of . W. Windisch. 

1 Woch, f. Brau,, 1904, 21, 49 — 53. (See also this J., 
1903, 1302.) 

When wild yeast turbidities occur in beer, the source of 
infection is almost invariably traced to badly lacquered 
fermenting tuns. Infection of the fermenting tuns is far 
more general than is supposed, but this infection does not 
always succeed in establishing a “ sit kness ” sufficient to 
spoil the beer. It may safely be assumed that a very large 
proportion of all the beer made suffers infection by wild 
yeasts in a potentially virulent condition. Whether tur- 
bidity follows such infection, depends on the nature and 
the power of resistance of the beer. Strong beers, fully fer- 
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mented, rich in alcohol and carbon dioxide, well matured 
under pressure, and properly treated, may be fairly expected 
to resist the infection to which they are exposed in the 
fermentation tuns. The tun question concerns those 
breweries which produce thin beers far more closely. With 
lacquered tuns it is not, as a rule, a question of avoiding 
infection, but rather of maintaining conditions fa\ourablo 
to resistance, which, however, is constantly liable to be 
broken down. 

Pitch , — The efficacy of pitch depends on the main* 
ttinanee of a perfect coating. This coating must be as 
thin as possibh;, and can only be applied satisfactorily bv a i 
Miitahle form of spraying apparatus. The great advantage ! 
of pitch lies in the fact that, when defects are detected, a 
fresh coat can be applied in a minimum of time without 
disturbing the tun, whereas a lacquered tun which has 
be come defective has to wait until the annual re-lac(iuering. 
The applicatidu of a perfect coat of pitch requires some 
skill ; the coating is more easily damaged than lacquer, 
but cau often be repaired by the hand-lamp. Above all, 
gieut care is requisite in cleaning out the tuns; the men 
must wear rubber shoes. An addition of paraffin to the 
pitch is sometimes advantageous. 

SaLtd Parujjin. — This appears to be tlie most favourable 
nnit(‘rial, in the author’s opinion. The wax must be made 
to penctnte dce])Iy b\ heating the tun, but not to such an 
^'Xteiit to Clack the ^\ ood Only the very best quaiitv of 
paraffin is admissible; tlic melting point should be fair! \ 
high 

IjUKjUvr. — Alkaline reagents for removing the old 
lacquer are objectionable ; if they be used, the wood should 
be planed down every two years. Scratching or sand- 
papering is ]U'eferablo to alkaline treatment, but ver> 
labunous. The tun must be dry before apphing the fresh 
coat, but on no account should either the wood or the 
lacquer be hot. Heat causes a too rapid evaporation of 
the alcohol, leaving tlie shellac in the form of films across 
the pores and cracks For the same reason, the concen- 
tration of ihc lacijuci solution should not be too gitjat; 
dilution assists tlie penetration of the lacquer into the 
smaller pores. It canuot he denied that a perfect coating 
of lacquer is as good as any other; the whole question 
tnins on the lesisiance to wear and tear and to the ease of 


— This has the advantage of very deep penetra- 
tion, provided the wood be dry. The paraffin should be 
heated to 180^^ — 190° C- ; the tun must be well heated and 
supported in a slanting position, the paraffin is then run 
j down the sides by means of a ladle ; the spraying apparatus 
j is also advantageous. Ke-paraffining c.an' bo done* id the 
fermentation cellar, the tuns being first cleaned, scraped 
slightly, and heated by steam. , 

Pitch, — This has many advantages in presenting un 
I absolutely impervious surface to the beer, so long as the 
coating is undamaged. The spraying apparatus is absolutely 
necessary, the wood must be perfectly dry, and a certain 
amount of penetration is e.-'Sential in order to hold on the 
external surface-coating, which should be no thicker than a 
sheet of paper. Re-pitching is very easily performed, but 
it is desirable that the tuns should be removed from the 
cellar for the purpose. Tliev should be returned whilst 
still warm, since the pitch is then in a condition sufficiently 
elastic to resist the shocks caused by movungthem, — J, F. B. 

Filtering Material [ for Beer'] ; P urification of . 

F. V. Zeits, ges. Brauw., 1904, 27 , C5 — 06. 

WntTiiKu the filter be used constantly or only occasionally 
it is absolutely neceSHary, for the preservation of the beei, 

I that the filtering-pulp should be sterile. A large number 
I of inachine.M are available tor cleansing the pulp by beating 
j it up with water and washing off the greater part of the 
I albuminoid deposit and yeast cells by a stream of water. 

, But no ainoaiu of mechanical washing can ensure sterility., 

; and it is therefore necessary to boil the mass. Direct steam 
1 is used for this purpose, but the steam should be clean and 
should not be raised in boilers containing disincrustants 
i with a penetrating odour. The steaming produces a thorough 
I agitation of the mass, and 10 minutes’ boiling is sufficient 
I for sterilisation. Steaming is necessary every time the pulp 
comes out of use to ho washed, otherwise it may be found 
that the unfiltered beer remains clear in bottle longer than 
the filtered beer. Chemical disinfectants are to be avoided 
on account of the difficulty of removing their odour from 
the pulp. When the mass has been purified it should be 
pressed into thin cakes and dried in the air, or if a press 
be not available, the water should be squeezed out by hand, 
and the lumps should be broken into small flukes before 


renewal. In the last restiect lacquer leaves much to be 
'h'sired, and paialhn would appeal to be the most promi.siug 
material for general satisfaction. Brand strongly recom- 
mends paraffin for preserving tbe exteriors of the tuns. 
The new tuns, perlVctly dry, should be painted with a coat 
of paralHii, applied at a temperature of 150^ C. vvitti a 
large brush; the (‘oat of wa.'C should then be melted with 
the hand-lump until .strong frothing occurs ; such a coatinor 
18 said to last lor 3 -■urs.— J. F. B. ° 


Fenncnlahon Tnu^ ; Internal Coating of . A. Vogel. 

y^' Its. ges. Brauw., 1904, 27, 78—81. 

Ihe opeiati.n. of coating is very much easier in tlio casv* 
of new tun- tn<in in tlu* ease of tuns which have been in 
use without .1 eoaimg or which have been coated with a 
different material. 


Zacf/Mcr— The tuns must be thoroughly dried before 
rea^ient, and this drying should on no account be hurried 
oy the use of steam or the heat of a fire. The tuns .•should 
e p aced in a d]*aiight\ position, sheltered from the sun, 
ana allowed to diy naturally. The old wmod should then 
e planed off, or preferably scraped with a special tool, 
e lacquer should be diluted with alcohol, spirit of the 
purest and strongest quality being used for this purpose, 
dllni ^ coating, the lacquer as purchased should be 
won/.?,, quantity of spirit, in order that it may 

pnDf ^ c <^^cply into the pores of the wood. The second 
and applied only vvhen the first is perfectly dry, 

in thft s>hould he diluted. The final coat is applied 

evi^vv condition. The tuns must be re-lacquered 

hpji/^ **^ 1 ! lacquer should be removed, not by 

the PnLt The burning-in of 

laLuer n-fd''^ desirable. Above all, the 

ulcohf .1 ^ ® solution of genuine shellac in pure 

‘^iconol J no ro.mn or turpentine should be present. ! 


I drying.— J. F\ B. 

I Bar leg and Malt; Relations between the Percentage of 

\ Extract and Protein in . Merz. Zeits. ges. Brauw.,' 

; 27 , 63-65. 

Tx the collection of analytical statistics with the endeavour 
10 trac<‘ vome relationship between the percentage of protein 
in barley and mult, and that of the extract obtainable, the 
conclusions may be entirely vitiated by the fact that the 
samples of malt received, frequently do not represent 
; averages of the bulk. This may bo due to inequalities in 
the working of the kilns. The author has frequently found 
differences of temperature taken in different places in 
the sanic kiln, of 17° — 25° C., and the malt varies in 
composition correspondingly. In recording the curing 
remperature, it is generallv considered sufficient to take the 
readings in four or five different places ; the author considers, 
j however, that readings should be taken in at least 17 places, 

I and the thermometers should remain in the malt for 20 


Ma.\iinum and Minimum Temperatures 
i*egi8lori‘d out of 17 simultaneous 
Readings. 
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minutes befaro reading, the bulbs being about 1 cm. from 
the floor. The foregoing table shows the differences in 
composition and character of the malt canned by the 
itregular distribution of heat in the kiln. — J. F. B. 

**Pous8r” Wines; Ferment of . J. Laborde. 

Coraptes rend., 1904, 138, 228-— 231. 

H April 1901, two young wines, one white and the other 
red, containing a small quantity of rtducing sugar, were 
each inoculated with the three following orgtriisins : — (1) 
Gayon and Dubourg’s mannitic ferment. (2) 'i'he ferment 
from a wine previou*«ly become “ poussr ” or “ tourne.” 
(3) The ferment isolated from an 189U “ pouss^ bottled 
wine. These samples and also uon-inoculated samples of 
the wines were kept at the ordinary luboratoiy tempera- 
ture until October 1903, when estimation'^ of the volatile 
acidity (calculated as sulphuric acid) and of the lesidual 
reducing sugar gave the follov.’ing results — 
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Microscopic examination showed that the tliree organism 
had developed the usual ap])earancc ol‘ the “ pousse ” 
fermeut, both in the white and red wine, the uetivity 
being greater in the latter case. As the activity is seen to 
vary for the thret* orauuisins, these must be regarded as 
distinct. Of the six inoculated samples, only number (.3) 
could be considered as “pousse’’; not only had its 
reducing sugar coiiniletely di'^appeared, but the eieam of 
tartar (not attacked in the other '\\inGs) had diminished by 
1 grm. per litre, and its volatile acids consisted of a mix- 
ture of 4*53 grins, of acetic with 0*47 grm, of pr<‘pi"nie 
acid. Ferment (2) was less active than in the 1899 wine, 
from which it was isolated, for in that wine it had given 
3 ‘01 grms. of acetic and 0'3() grm. of propionic acid, 
while the cream of tartar was reduced m quantity In 
0*8C grm. per litre. All three organisms wt re living in the 
inoculated wines, and w*^re introdueed into yeast water 
coniainiug 20 grins, per litre of (1) dextrose and (2) levu- 
iose, and allowed to develop until all the sugar had dis- 
appeared, after which the three dextrose solutions were 
found to have the same composition, as also were the three 
leviilose solutions. That the three organisms ate really 
different, however, was shown by further analysis of the 
levulose solutions two months later, the following being the 
resalts : — 

- -- I 


Gnus. I (Jrnis. finns. 

Mannitol 9'SU ti’l.") 1'niees 

Fat'd acid 2 ‘2*2 1*17 2*80 

VouUiloacid 2‘S8 | l\ 7ti :> 14 

As shown under (3), after the levulo-e has disiijipeared, 
it is possible for the mannitol to be attacked and eempletely 
destroyed. — T. H. V. 

Wme } Production of Mannitol htj the Disease Organisms 
of 1*. Ma/e and A. Perrier. Ann. de I’lnst. 

Fasteur, 1903, 17, 530; through Woch. f. Bran,, J904, 
21, 85. 

The autfiors have studied the micro-orgauhms jiresent in 
“ turned ” bittel* and viscous wines, especially the bacterium 
which produces niaunitol in the course of its activity. This 
organism possesses the same physiological properties as 
the maunitt ferment of Ga^on. It Becrete.s zymase, a lactic 
acid euzyme, and appuivntiy a third euz} me, which splits 
up sugar into three molecules of acetic acid. In the 
presence of fructose the bacterium produces mannitol. 


! apparently by the decomposition of water, the oxygen of 
I which converts the alcohol into acetic acid, whilst the 
I hydrogen reduces the fructose to mannitol. The authors 
; therefore jilace this organism in a Rpecial group, which 
I apparently contains other representatives. Man} bacteria, 
notably the butyric acid bacteria, produce hydrogen, but 
I the gas, when evolved in presence of fructose, does not 
reduce the latter to mannitol. It is true that these latter 
I bacteria also decompose mannitol, but tbe excess of 
hydrogen developed ought, if a direct reduction were 
po.ssihle, to reproduce mannitol in presence of fructose, 
so that it would be detected in the liquid. The reduction 
of the fructose by the special bacterium is therefore inde- 
pendent of the direct action of the hydrogen. — J. F. B. 

Methyl Alcohol; Determination of , in Presence of 

I£tlu/l Alcohol. T. 10 'fhoipe and J. Holmes. XXTIl., 
page 208. 

Corks; Inij'f. in . II. Tlclbing. XIX., page 202. 

English Patents. 

I Beer: Hrewing . and Apparatus therefor. A. (». 

Southby, Forest Gate, Essex Eng. Pat, 1872, March 3, 
1903. 

The process and apparatus described in Eng. Pat. 2669 of 
I 1902 (this J., 1903, 150) arc ajiplied to the mashing of 
! raw grain. The ground grain is heated with watr until 
; the starch is gelatinised. The goods are cooled down to 
I the mashing temperature and treated wdth a suitable pro- 
I portion of ground malt or malt wort. The heating and 
! cooling, with the addition of malt or malt wort, may be 
repeated until the whole of the starcli is l ouverted. The 
I wort is then heated in a closed vt^'Sid above the boiling 
point of w'ater, so us to iiiqunt to it tbe flaionr of wort from 
kiln-dried malt. — J. F. B 

' Yeast; Manufaeture of Ceifairi Products from Waste 

Brewery or Distillery . E. Nehidrowitz and F. Kaye, 

London. Eng. Pat. CG04, March 21, 1903. 

Waste yeast Ls pres.scd and then partially or wEolly dried 
by heat, with or without an admixture of unslaked lime. 
The product is transft'rred to retort.>, preferably of a type 
similar to those used for distilling bones, and subjected 
to dry distillation with or without the addition of a small 
quantity of uiislaked lime. There are then obtained an 
aqueous ammouiacal yeast liquor, a yeast tar somewhat 
1 similar to bone tar, and a yeast coke rich in pota&h and 
phosphates. — J. F. B. 

Beer and other Casks, and Beer and other Bottles ; 

Purifying and Drying . ,1. I). Noble, Bristol, and 

: H. J. Hamblin, Ashwick, Bath. Eng. Pat. 6758, 

, March 24, 1903. 

The casks or bottles, after being washed or rinsed, are 
' cleansed, imrified, and dried, by subjecting them to the 
, suction action of a vacuum. — B. A. 

French Patents. 

Absolute Alcohol; Industrial Production of . 

li. Sunyt'. Fr. Pat. 328,143, Nov. 15, 1902. 

, Hydrated manganese protoxide is mixed with calcium 
! hydroxide and the mixture is oxidised by air. The mix- 
! ture of “ calcium manganites ” obtained, is then triturated 
with a suitable proportion of coke, liy the fusion of this 
I mass, a polycarbide of manganese and calcium is said to 
J bo obtained. This carbide is treated with steam and the 
I original mixture of hydrated oxides is thereby regenerated 
I for future use, and acetylene, methane, hydrogen, and 
steam are evolved, and are said to be suitable for thef 
j synthetical production of alc<*hol. (See also this J., 19<)3v 
, 1361.)— J. F. B. 

I T'tneoarj Apparatus for Making . B,. Doojglasl 

; Addition, dated July 17, 1903, to Fr. Pat. 332,816^ 

! May 19, 1903. ^ 

See Eng. Pat. 11,526 of 1903 ; this J., 1903, 11^.— T. 
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XVin.— POODS; SANITATION: WATEfi 
PDEmCATION. & DISINFECTANTS. 

(J.)— 

English Patent. 

Milk avd other Liquids ; Process and Apparatus for \ 

StcriLisincj dt Jcmp, Nieuwer Amstrl, and 

J. JC. %aii dor Uoido, Amsterdam. Eng. Pat. 5M6, , 
Maroh 9, 1903. ' I 

TiiK mlllc or other liquid is forced at a liigh .speed through j 
a suitably heiilod pipe, here its temperature is raised to 
130° C. or higher. It then passes into another coil or pijie 
surrounded hy a cooling liipiid. A stopper for a storing | 
vessel, pennitting sri rihsed liquid to be introduced into the | 
vessel wLlioiit liability of infection from the air, is uIk) 
claimed. It consists of two perforated discs or plates 
^•apabk of being rotated over each other on a i>in, one of , 
Avhich is prouded uUh an india-rubber washer in eombmu- 
tion uith an nidia-i ubber ring plaeed between the plates. ; 
A cam- lever inoiiuted on the pin serves to clo.se the 
stopper. — \V. Jb S. ; 

United States Patents. | 

Putter; Proeess of T'estimf . .M. Vogt h err. U.S. Pat. j 

7-19,343, dim. l‘J, UMH. XXllI., page ‘208. i 

i 

Puller ; 7bercf..s (f MaJuiu/ , .T. Estep, Taeoma, , 

Wash., AsMgnot to 11. li. Jllooni, l.iakeview. Wash. 
LI.S. I’.it. T49.s.')3, dan. 19, 1901 | 

huKsii cream is treated AMth alum, pepsin, lactose, and i 
potassium inn ate, and then churned. After removing the ' 
Imtter-milk, thi' hutrer is washed to free it from these added 
.sub!,tanee->, salted, ;nid worked. — W. E. S. 

Cas< in Co>ripou?Kl, and Process of Producivq same. | 
il. K. llrooivs, helh'Ms Falls, Vt., A.ssignor to Oasein , 
Company ot \nu‘rie:i, Tsew dersey. U.S. Pat. T.'iOjtMS, 
dan. 19, 1901 

1 HE corapouiul claimed consists of dry' casein containing 
about r» per cent, of ammonium j»ersulphate. 'J'he latter 
Is dissolved in its own weight of water and thoroughly ! 
incoiqxualed with the casein — W P, fs. ! 

French Patent. ! 

[CrtsT/n Suhslifii1< s'] Decolorised Alhumiuous Sithsfances ; 

Manujact urc of AUtieii-Gesellschutt fur Cheuii.sche 

ludu^tne. Ei . Pat 33.1, 339, Sept. 11, 1903. , 

CAsEl^-Lnv,E proteid- are juepareil from hlood-clot, pul- ' 
veriseii bone, <!!tc., by treating the same with chlorine, i 
hydrochloric acid, or hypochlorites, and compre.ssiug the 
resulting mas.s, with the previous addition, it necessary', of 
nnik of lime or other alkalis. Alternatively, potassium 
pei manga naie is used as u bleaching agent, the precipitated 
inangaLcsc oxide being dissolved out with sulphuric acid 
leioro alkalis are added. Sulphurous acid is further 
iUMployed when a specndiy light colour is desired. 

--Ik L. J. 

(B.)— SANITATION; WATER PURIFICATION. 
English Patent. 

^edimc7itation 7 anks or the lihcy especially for Seivnye 
Jrcafmcnt. W . J, Dibdiu, London. Eng. Pat. 16,851, 
duly 31, 1903. 

^hk sedimentation tank is packed with ribbed plates of 
glazed earthenware, arranged horizontally or inclined, laid 
*0 break joint irregularly. When 
flows olf the plates without the 
“* auy specific currents, the sediment being un- 
it ^ ‘subject to aeration as tne liquid drains away. 

prefeired that each plate should be very slightly 
Tko * t!- entrap a little air when the tank is full, 

pac 'ing may he effected with slate refuse, the plates , 


! being kept apart by' suitable slate fragments, and prevented 
j from shifting by means of thick slate slabs or the like. 

— K. S. 

(C.)— DISINFECTANTS. 

French Patent. 

Pisinfectants } Process of Making Solutions of — — 
hitherto considered Insoluble or Slightly Soluble, (.'hem. 
Werke llarisa G, in.h. II. Fr. Pat. 335,306, Sept. 15, 
1903. 

SoLiTioNs containing free tliyuiol, salol, menthol, &c., 
suitable for disinfecting purposes, are obtained by dissolving 
the disinteetant in, or mixing it witli, a neutral solution of 
soap, and adding formaldehyde lo the mixture ; .such solu- 
tions can be diluted w'ltbouc precipitation taking place. 
For example, 325 grins, of thymol are di^so]ved in “ 8C0 
grms. of a neutral soap solution," and formaldehyde is 
added until a specific gravity of ] 'U25 is rcactied ; the 
solution w'ill th^n contain about 25 per cent, of thymol and 
It) pel cent, of formaldehyde.— T. F. 11 

XIX.-PAPEE, PASTEBOARD, Etc. 

Cotton- Reg Papers ; Knots m . ISI. Papier-Zeit., 

1 504,' 29 , 371. (See also this J., 1 9t)4, 1 27.) 

The specific tendency of the cotton fibre, especially in the 
unsized state, to roll and curl up so as to form clots is well 
known. 'I'liesc clots are not, however, knots” in the 
true sense of tiie word, tinu tliey are easily disintegrated by 
gentle agitation, such as pouring the pulp from oue vessel 
to auother. The rolling up of ttn* fibres is caused on the 
one hand hy the friction of llie arms of tne siiirer on the 
pulp, but, on the other hand, in a far greater degree, b,v 
tin. friction ol the pulp against the sides and bottom of the 
stuff-ehost. The irotiblo will be greater the rougher the 
internal surface of the chest, and it can bo ob Gated to a 
large e.xteiil by lining the stuff-chest wdth glazed tiles. The 
fibres will then tend to slide over the glized surface instead 
of rolling. Reducing the speed of the stirrer and discharg- 
ing the pulp into the chest simultaneously with a large 
volume of water will reduce the evil, but wall not prevent it 
entirely. The ease wdth which the clots are d siutegraled 
in presence of water enables them to be disposed of in the 
Knoiter. If the kuotter be adjusted so as to give it the 
greatest possible vertical motion, /.c., to work With a heavy 
“jog," the beating action of the knotter plates on the pulp 
will completely' unroll the clotted bundles of fibres. It is 
true that a violetit action of the knotter permits a feiv of 
the true knots, i.c., unreduced particles of rag and thread, 
in tb«‘ imlp to pass through into the paper, but a pulp 
which has bi;en carefully and ihorougnly prepared m the 
beater ought not to contain a serious projiortion of such 
knots. — J. F. li. 

China Clay \ for Paper Maunfaciure] ; Moisture Content 

and Pnicuess of . Winkler. Fapier-Zeit., 1904, 29» 

259. 

In England, china clav is purchased with 5 or 6 per cent, 
of moisture, but in Germany there app»^ars to be no agreed 
limit to the proportion of inoisture sold with the clay. 
After long exposure ti the air various samples of china 
clay were found to retain from 0*5 to 3 per cent, of 
moisture, and variations according tfi tlie hygromctric state 
ot the atmosphere were scarcely perceptible. A ceriain 
degree <‘f moisture in the clay is desirable, since it facili- 
tates its admixture with water when required lor use ; a 
proi>oitiou of 6 per cent, is therefoic quite rcasotable. 
Certain Geniiun traders have supplied china clay c< ntaiuing 
as much as 1 7 per cent, of water, and have contended that 
in the determination of the moisture, the sample should not 
be dried at temperatures above 40° C. This contention is 
quite erroneous, since the chemically' combined water of 
crystnllisation in kaolin, which does not exceed 6 per oetil^ 
is not expelled below a red heat. As regards tiiienest, a 
normal, well-levigated china cliiy, when passeii through the 
finest sieve procurable, containing 3,6(10 meshes to tb^ 
sq. cm., should not leave a residue exceeding 0*33 per oeiit* 
of its weight. — J. F, B. 
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Corkfi ; Impt. hi Qualth/ of . II. Ilclbing. 1 

Uheni.aud Druggist, 1904, 64, 189. 

Thb cork is impregnated with a solution of casein, and then 
the latter is fixed and rendered insoluble by treatment 
with formaldehyde. — A. 

Cellulose and it.s Sitrah'd Derivatives; Optical Activity i 
of • • — . Ij. Vignou, Bull. Soc. ('him., 1904, 31 , 105 

—108. I 

Nitro Derivatives. — Cotton, dried at 110“ C'., was nitrated i 
by immersion for 24 hours at IG“ C. in a mixture of the 
following com po.sitiou : —Sulphuric acid (HiSn^) 38*95, 
nitric acid (IINO3) 42*15, water 38* 90 per cent. The 
purified product, in the; dry state, contained 10*5 per cent. 1 
of nitrogen and Lad a comjmsition approximating to the I 
formula C2 iH 3 oCNO.j)h(> 21‘ R may therefore be regarded as ! 
l)ractically consisting of a diuitro-oxy cellulose [Cg basis] . ' 
Its solutions in ether-alcohol mixture and in aectone were | 
turbid. The nitrated product was therefero boiled with a 
1 per cent, solution of ammonium i)erhulphato, slightly j 
acidulated, for five minutes. The resultant product contained I 
10*68 per cent, of nitrogen, and its sobibdity in the above 
solvents was slightly increased ; the solutions were then ' 
transparent. ICxinnined in the polariscope, a solution in | 
ether-alcohol, at a concentration of 1-4943 grms. per 100 j 
e.c., show'ed a specific rotatory power of [a)j:= + IS) *3 '; I 
a solution in acetone (at a coiiceiitiatiori of 3*848 grins, per 
100 c.c ) show'ed [a ij = 4- 21 • l“. 

Cellulose Thwearhonafe. — A filtered solution of “ \ iscose” 
containing nearly 2 per cent, of cellulose was precipitated 
by sodium chloride, and the jirecijiitate was washed, first 
with brine, and then with diluted alcohol, until it was no 
longer alkaline. 'Fho product was dissolv<*d in wjiter, 
treated with animal charcoal, and filtered perfectly clear. A 
solution containing 0 - 998 per cent, of cellulose thiocarbon.nte 
appeared to have a very feeble dextro-rotatory power, which 
liowever, could not he ascertained with certainty. — J. 1' .11. 

English Patknts. j 

Papet'-mahivg Machines ; Impts in . ( ). l\r. Fai well, , 

liaukuuna, VV"is., U.S.A Bug. Pat. 18,030, Aug. 20, | 
1903. Under Intcrnat. (louv., .Aug. 20, 1902. j 

Thk ordinary method of water nuuking pai)i_‘r by a dandy 
roll situated between the suction boxi*s does not giv»; sjdis- j 
factory results with long-fibred thin papers and tissues. , 
According to this invention, with a single drying cylinder I 
machine, a type-bearing roll is caused to press upon the | 
paper against the drying (lylinder shortly after the paper j 
has first come into contact with the hot cyliuder. I’he ' 
water-mark impressions are obtained by the interpositiou 
of a fabric, such as the top lelt of the paj»er muehine, 
between the type roll and the paper ; the marked paper 
does not leave the drying cylinder until the Impressions 
have been fixed by drying. — j. E. B. 

Compounds having a Nitrocellulose and Casein JJa.sc ; 

Manufacture of , H. En.sminger, Tahiioiitier. 

Erance. Eng, Pat. 3045, Feb. 6, 1903. j 

Sbb Fr. Pat. 3*20,570 of 1902 ; this J., 1903, 817.— T. F. B. | 

United States Patent. ! 

Paper, and Method (f Making Same, for Ohtaniim/ Past 
Copies from M ritings of Aniline Inks. M. H. Chapin, 1 
Bridgeport, Ai-signor to VVyckoff, Seamans, and Benedict, 1 
IlioD, N.Y. U.S. Pat. 749,081, Jan. 12, 1904. j 

In order to render copies taken from “ aniline inks ’’ fast, j 
the copying paper Is imprcgimled with a suitable mordant, ' 
thus causing a lake to be ff'rmod on the paper with the ink | 
in the presence of moisture. — T, F. B. I 

Fuench Patent. ' 

Rosin Size; Manufacture of . IM. Erfurt. First ' 

Addition, dated Aug. 29, 1903, to I'r. Pat. 325,901, I 
Oct. 24, 1902. (bee this J., 1903, 757 ) i 

The hot rosin emulsion, prepared according to the original I 
specification, shows a tendency to coagulate when it is ’ 
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cooled. This tendency it not manifested when the emulsion 
is cooled rapidly. The emulsion prepared with hot water 
by means of a steam “atomiser" is therefore injected 
directly into a tank containing cold water ; the size then 
shows no tendency to deposit. — J. F. B . 

XX.-FINE CHEMICALS. ALKALOIDS, 
ESSENCES. AND EXTRACTS. 

Sidpiiatcs of Tcfi avuirnt (h-rium, B. J. Meyer and 
A. Aufi’ccht. Bcr,, 1904, 37 * 140 — 153. 

When cerium dioxide is treated with excess of sulphuric 
acid, the anlndrou.<. ceric sulphate Cc(S(\)2 is formed 
exclusively, in pre.sencc of water, however — as when the 
acid reacts on moist cerium dioxide or on ceric hydroxide— 
a product is obtained the solution of which yields, first, an 
acid cero-ceric siilpliatc, -which probably^ has the composition 
2Ce(b0^)2.Cc.j(S04);j.B2f''f-h -2011.20, and which is to be 
regardi'd as the cerous .salt of a cerle-sulphiiric acid, 
IL(V(SO,)^. Abetter yield of this salt is obtainable by" 
partial reduction of an acid solution of ceric sulphate by the 
calculated amount of sulphur dioxide. It can be «‘ryRtalIised 
unchanged from 1-5 Mijj)huric acid; but from diluted, 
h'cbly acid solutions, o;i .slow crystallisation, there separates 
the ordinarv dark oiange-red salt, wdiich contains rather 
h'ss sulpliuiic acid. On lecry.stallising .several times from 
very weakly acid .solutions, the proportion of sulphurie 
acid falls furl her, and tlie proportion ot tii\alent cerium 
incieas<‘s. The authors have not obtained a neutral cero- 
ccrie siil[diate, whieli Baminelsberg and otliers supposed to 
('xist : these expt rimenlers explained tie acidity of Iheir 
pn‘pai-atians as being due to the tenacity witli which tlu' 
supposed neutral salt retained free acid from tlie luother- 
liijuors, whereas the authors regard it as due to the fact 
iliat the salt — really an acid salt — is stable only in solutions 
of a eerlam acidity*. — JJ. B, 

Afd( hi/dis; .\eiv Ccnnal Method if Preparation of 

A. K. Tschitschibahiri. Bcr., 1994, 37 , 180 — 183. 
Ai.Di.n 1 i>K8 may he leaclily and conveniently prepared by 
ihe tu-tion of organo-magnesnim compounds on the esters 
of ortliofonnie acid. The first step m tlie reaction is the 
formation of an aixtal — 

HCCOB), + BiAIgl - BOMgl + Bj.UCCOU)., 
which is coii\eiicd into the corresponding aldehyde by 
saponification with a dilute' acid. The modus operandi of 
the niefliod is as follows —Ethereal solutions of llie torraic 
ester and the tirguno-mairiiesium compound are mixed 
together, and the el her then distilled off, tlie solid or thick 
oily proiluet obtained b^ing decomposed by faintly acidified 
w*ater, by w hieh moans tlu; acetal separates out as an oil ; 
the hitter may he puiilied by fractionation, after which 
hydrolysis with dilute acid yields the aldehyde. The acetals 
and aldeliydes already prepared in this wav are the following, 
the figures repi-t'.senting the pereeutuge yields obtained m 
each ea.so Acetal, 2.5; hutyraldehyde, 22; acetal of 
isopropylaeetaklebyde, 80; acetal of henzaldebyde, 45; 
acetal of pheiiyhicetaidehydi*, 02 ; p-bromobc'iizaldeliyde,. 
40; auisaldehyde, 1,5. — T. H. B. 

(\)tarninc and Thjdiastnic ; Condensations of irith 

Ketones. C. Liebermaun and E, Kropf. Ber, 1904, 

37 , 211 — 210 . 

Cotarnise and hy drastine readily combine with acetone 
with the elimination ot water, the acetone residae joining up 
with the -Clio (or the tautomeric form -CH . OH) group 
of the alkaloid. 'J'en grins, of powdered cotaminc are 
suspended m 30 c.c. of acetone, and a few e.c. of a saturated 
solution of sodium carhouate are added. In a short time, 
with vigorous agitation, the whole of the cotarniue enters 
into solution, and crystals begin to separate out. After 6 — 
8 hours’ repeated agitation, the excess of acetone is driven 
off and the product is separated. 3’his produ -t is ankydro^ 
votarninc-acetone, which forms large crystals, m. pt. 83°C., 
from dilute acetone ; it differs from cotamine in being 
insoluble in presence of excess of sodium carbonate. The 
hydrochloride melts at 1 71“ C. and the methiodide at 144“ C. 
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Cotarnine and hydrnfitine unite in exactly the same way 
with other ketones ; compounds have been prepared with 
methyl propyl ketone and with acetophenone. The reaction 
IS probably general with all methyl ketones, and apparently 
also with eomponnds containing a methylene group, since 
an analogous product has been obtained by the condensation i 
of cotarnine with ethyl malonate. — J. K. 13. : 

Sant al- Wood Oil. E. J. Tarry and C. T. Tennett. Chem. | 
and Drug., 1904, 64, 202. ! 

Tjik authors Itavt' examined authentic specimens of pure | 
English, Dutch, and (lennan sjintal-wood oil. The ' 
aeetylatcd oil wliieli must be prepared in order to determine i 
the content of santalol, has the following characters : — ! 
Sp. gr. at (' , 0-0860 to O-OSS.j ; optical rotation fin a j 
'00 min. tube), from — i:T oO' to — iUE ; and refrpcti\e j 
index at 20' C., 1 *489410 1 -4016. Four of the, samples of I 
oil Aveit- distilled uuder reduced pressure, and 10 percent, 
fractious collected. The individual fractions gave the , 
rollowiiig results : — Sp. gr., 0-9o4 — O‘083; optical rotation, 

— 11® to —22'; refiactive index, 1*0038 — I *.5123. The , 
coiielusions drawn are that no fraction should he obtained , 
with a refractive index below 1 .jOOO, and that the optical 
lotations of the* individual fractions should only vary | 
Avithin narrow limits. 'Die refractive index of pure santal- 
Avood oil IS about l’a06o, ,ind should never fall below 
1 .‘>030 ; in eight samples exaniineil, it varied between 
I .')t)40 and 1-5073. — .V. S. 

lioldo (/ioldoa frayrmts^ Pneumus huldus, of the ouhr 
Mommiacvti)^ Essential Oil from — . E. Tardy. 

J. J’harin. Chim., T.t04, 19, 132*— 136. 

Tni', essential oil distilled from the leaves contains a 
dextro^rotary ter(-henthene-hke hydrocarbon ; a terpeoe ' 
which is U'vo rotary and pri'seiit hi large amount ; some- 
what smaller projiortioiis of emniiiic aldehyde and inactive 
terpineol and possibly a little* eug(;n(d. Veetic aei<l anil a 
la-*V()-scsquiter|)en(‘ were also found. — F. S, 

Papa tr nnct Papain. l'\ Watts. Agricultural News ; 
thiougli Chtin. and Drug., 1004, 64, 185. 

I’vVHAr; is obtained from the fruit of the papaw-treo ' 
{Carira Pupat/a). An incision is made in the rind of the 
Irait with a bone nr w-ooden instrument, and the juice or 
milk winch flnws out is collected in earthenware or glass ■ 
vessels. The fniit is not removed from the tree, and may be , 
tap])i'd several times at intervals of two or three days. The ‘ 
juice soon coagulates, and the coagulum is spread on sheets ■ 
of brown linen stretcb<*d on light wooden frames and dried 
in a drymg-sto\ »*. 'flu; drying must be etrected as soon as i 
possible altrr the coagulum is obtained, as the latter rapidly i 
undergoes deeonipoHition. The. coagulum is dried at as ! 
low a temperature — if possible, not above 100^ F. — as is , 
I'onsistent with the ohtainment of a dry product, before ' 
decomposition 8et« in. The papain shrinks considerably 
during drvnir When it is quite dry, it is finely ground 
whilst still slightly warm; it should yield a white or 
cream-coloured powder with a characteristic but not 
putrid smell. It is packed in tins or bottles and carefully 
preserved from contact with the air. — A S. 

i 

Jhopa. [vaiidiin and Djbowsky. Schweiz. Wocli., 42, 

810. Phai-m. J., 1001, 72, 117. I 

tnoov, a AYoody plant of low growth, with a large root, 
louiid in the (vongo, and is stated to possess properties 
similar to those of coea and kola. All parts of the plant, j 
^ut especially the root, are used by the natives. The [ 
activci principle of the plant is an alkaloid named iboyaine^ i 
T which is obtained from the powdered root ; 

grms. from 1 kilo) by treating with milk ' 
m lime, extracting with ether, and taking up the alkaloid ’ 
rom the ^ ethereal solution by moans of sulphuric acid. , 
ogame is insoluble in water, but soluble in alcohol, ether, ! 
« orolorm, and benzene. It is readily oxidised when 
xposed to the an-, acquiring a yellowish-brown colour , 
ana becoming uncrysutllisable. The hydrochloride crys- 
tses well, especially from an acid solution. — A. S. 


Epinephrine; Constitution of — — , H, A. D. Jowett. 

Troc. Chem. Soc., 1904, 20, 18. 
“EriNEPiiuiN’* is the name given by Abel and Crawford 
to the active principle of the suprarenal glands, and the 
substance is identical, when pure, wdth the “ adrenalin ” of 
Takamine and the “ suprarenin ” of von Fiirth. As Abel 
and Crawford were the first to isolate the active principle, 
although in an impure condition, the author has adopted 
the name propo.sed by them. On oxidation with potassium 
[lermanganate, methylamine and oxalic and formic acids 
are formed. By fusion with potassium hydroxide, a 
small amount of a crystalline substance is obtained 
which gives the protocatechuic acid reaction with ferric 
chloride. On methylation with methyl iodide and sodium 
in methyl alcohol, and subsequent oxidation with potassium 
p(;rmanganate, tnmethylamme and veratric acid are 
obtained. The most probable formula is considered to be the 
following:— (\,H3(0H)2(C1I OH.CIlo.NH.CHp.)(l :2:4). 

Mrthpl Alcohol ; Determination of , in Presence of 

Ethijl Alcohol, T. E. Thorpe and J. Holmes. XX III., 
page 208. 

Iltfdrazine and its DerviiiUvcs ; Determination of — 
{inid of MevcaTy'\. E. Itimini. XX III., page 208. 

Anfipijrine and Salophene ; Neio Peactions for . 

G. M. B6renger. XXIII., page 207. 

Athaloids i Analysis i Detection'] of . P. Kley. 

XXIII., page 207. 

English Patents. 

Odori ferous Sutistaucc [“ /'Vrrnesef ”] suitable for Per- 
fumery ; Mannjaeinre. of an . A. G. Bloxain, 

London. From Fab. Prod, do Chimie Organiqae de 
Laire, Paris. Eng. Pat. 540, Jau. 8, 1903. 

Sr.E Fr. Pat, 328,1 16 of 1003 among Fr. Pats, hereinafter 
following. — T. F. B. 

Perfume ; Manufacture of Artificial and of Inter- 

nu'diafp Products therefor. (). linrny, Loudon. From 
E’arbwerke vonn. Meister, Lucius und Erdning, Hoechst 
a/Main. Eng. Pat. 3173, Feb. 10, 1003. 

CvcLooi'ii VNfoi.inKNL- vcKToxE, which, when concentrated, 
has an odour of cedar, and, when dilute, smells of violets, is 
prepared as follows ■ — Triniethyleyclohvxauoae is treated 
in ethereal solution with sodimu and carbon dioxide, tri- 
methylcyclohexauone carboxylic acid being formed ; on 
reduction with sodium amalgam, thi.s latter gives trimetbyl- 
hydroxyeyclohexano carboxylic acid, of the probable 
constitution — 

C H, . CH CHj . C (CII,)., 

I I ' " 

CH3.(TI(OH).(;lI.COOn. 

t )n distilling the calcium salt of this acid in vacuo with 
calcium formate, cyclogeraniulene aldehyde is produced in 
two isomeric modifications, probably — 

CHfAl . C Ha . r (CH;,)., CH^C H . CH« . CCCHj)^ 

II II 

CH..CH:C.CHt) CH:CH.CH.CHO 

. a niodilicntiou. j3 modification. 

These modifications have not been separated. By con- 
densing cyologeranioleno aldehyde with acetone, cyclo- 
geramolidene acetone, : CH.CO.CH,, is ob- 

tained as a colourless oil, b. pt. 132" — 134" C. (10 mm.). 

— T. F. B. 

Pharmaceutical Compounds \_Alkyloxyalkylidcne Esters of 

Salicylic Acid] ; Production of H. E. Newton, 

London. From Furbenfabr. vorm. F. Bayer and Co.,. 
Elberfeld. Eng. Pat. 5772, March 12, 1903. 

!Ske U.S. Pat. 740,638 of 1903 ; this J., 1903, 13u6.— T.F. B. 

Oxalates; Prepai'otion of [/row Formates]^ 

G. W. Johnson, Loudon. From K. Koepp and Co., 
Oestrich, Germany. Eng. Pat. 9827, April 24, 1903. 

Sbe Fr. Pat. 331,498 of 1903; this J., 1903, 1147.— T, F. B. 
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Aromaiiv Enlprit \Bornyl Esfcis']\ Manufacture of 
New and of Useful Products t herejroin. G- H Kllis, 
London. From (.'hem. Fabr. von IIe\<l(‘n, Akt.-Ges., 
Jladebcul. Eng. Pal. 2C,78rj, Dec. 7, 

Estfks ofborneol, of tlie general formula — 

( l„H,;O.C0.1i.()Jl, 

U bein^^ :iu aromatic radical, are prepared by heating 
aromatic mont)h\ droxycarboxj lie acids ^\ith terf>eneH, 
particularly pinene or campheue, or substance.s containing 
tlicpc. For in-^tauce, bornyl salicylate is obtained by 
lieatiiiff equal weights of turpcnline oil and salieyb<‘ acid 
to about liJtF tj. for about ."in lioiir^. 'J'he esters thus pro- 
tluced po'-sess ami-rlnumiatic properties, particularly bornyl 
salicylate and p-cresotiniite ; they are deeoni{)osed by alkalis 
to borneol and alkali salt of the acid used, thus being 
-nitable as intermediate products in the preparation of 
camphor from tiirpenlino oil, since borneol on oxidation is 
converted into camplior. E. !>. 

Snaps, Medicated , and Ointnicnls ; f^rodm lion of , 
rcadihf Re sorbent . li. Eciss. Eng. Pat. 24.2 40, No\. 9, 

1903. XI 1., page 1 9.'». 

IJnitld Si'/Virs I'atlnps. 

ireraniol JJerirafh'C. F. Hofrnanu, Idberfeld, A.ssignor 
to P'arbeufabr. of Klbeiicld ( o., K(‘\\ York E.S. Pat. 
71ii,7()3, Dec. 1,'). 

At lutA-NunsTiTi TKi) goratiiol di iivativi s of the general 
eonstitutiori — 

((.'H3)..C. ('H.ClI.,.GHo.C(Cdl,) OH 

are prepared by treating y\itli water the product formed t>y 
the luteractiou of citrul and the addition jiroduels ol alkyl- 
or alphyl-niagiiusiiim hiiloiteu compounds and ethers. 
Thus a-methylgeraniol is ]irepared by adding an ethereal 
solution of eiiral ( 1 ,400 parts) to tlu' product of the re- 
action of nmgnesium (24t> parts), methyl iodide( 1,420 paits), 
and anhydrous ether (l.fjn:) paits) The iodo-maguesium 
eoiupoundof geraniol is decomposed by adding ice water and 
the ethereal solution is dried and distilled off, when a-niethyl- 
geraniol is obtained, b. pt. 112 ' -I G. (12 mm ), having 
an odour similar to that of ro.se oil, and suitabh' for use in 
perfumery. VVhen heated with aetds these coinpouiuF split 
off water, forming unsatniatcil hydrocarbons, that from 
a-niethy Igeraniol being 2 . (J-dimctliy )-2 . b . 8-iJouatriene — 

(C1I;0.C : CH.('II.;.( IP.C{(’n,) (.ll.( H CH... 

-T. l\ Ik 

Propiolit Acid; Iloinohxjoits , and Proc('s<i of Mahiiuj 
same. Xloureu, Pans, US, Pat, 7 19,800. Jan. 19, 

1904. 

Sv:i Eng. Pat. 23,727 of P.lOli ; tlii> .1 , 1902, 1^8 — T. P. B 

Aini/l Propiolir Acid ; Ether (f . ( iMoiirni, Paris. 

ll.y. Pat. 7.00,212, .Ian, 19. 1901. 

Ski Eng. Pat. 2.3,727 Of 1900 ; this J.. 1902. 18H.— T E.B. 

[7/c.ry/] Propiolir Acid; Ether of . U Aloiiieu, 

Paris. US. Pal, 7.10,21.3, .1 an 19. 1904 

Ske Eng. Pat. 23,727 of 1900 : ihisd,, 1902, 188 —T. E. B. 

Acciyl Suiicylic And ; J^rocess of Makiny , Ik Bal- 

tha/ard, Assigno'* to Soc Uhiiu. rb‘s IJsines du Jthonc, 
aucieu. GiJliurd, P. Mouuet et Cartier, St. Eoi.s. U.S. 
Fat. 749,980, Jan. 19, 19('4. 

Stsk Eng. Pat. 14.G99 of 1902 , this J , 1903, 88o — J. E. Ik 

Dialkyl Barbituric Acids ; Process of Mahmn . M. 

Eingelmann, Elherield, Assignor to baihenfabr. of 
EUberfeld Co., New York. U.S. I’at. 750.027, Jan. 20, 
1904. 

Skk Eng. Pat. 21.833 of 1908 ; this Jvi904. 70.— T. E\ B. 


Fuenoh Patents. 

! Odoriferous Snbslance [“ Farnesol ’^] ; Process of Obtain* 

I t tnq a New . Fabr. Prod, de (Jhimie Organique de 

; Laire. Fr. Pat 028,140, Nov. 19, 1902. 

i A .•'EfcQiJiTERiuiNE ulcohol, “ Eaiiiesol,” CiallofiO, is a con- 
i stitiient of certain essential oils, either in a tree or combined 
. state, notably in cassia oil and in ambrette oil. If it be 
present in combination, the oil is saponified, and then 
fractionated; if. on the other hand, it be present uncom- 
hiu<d, the saponification is dispensed with; the fraction 
, cobtainiiig it comes over between 1.30 ’ and ‘20lF C., and is 
I treaied with an acid anhydride (e p., phthalic anhydride); 

the “ Fartiesol phllialate” thus obtained i-- saponilied 
, and the proluet distilled with steam and Iractionated. 

“ Fariie‘-ol is a colourless ol; b pt, .ibout 100° C. 

: (P>mm.), sp, gr, ( 0-8S'i ; it has an agreefible floral 

; odour, and can he used for the j ripiiratiim ot perfumes. 

— T. F. B. 

I Perfume Jiom Citriflidcnc xXcclo-at'rl ir Ether ; Process 

for Malitny a . E. Knoevenagel. bV. Pat. 335,3fiC, 

i Sept. 15, 1903. 

' CiTiiYLioKNi: aceto-aretic ether, obtained by condensing 
aceto-acetic ester with citral, may be hca/ed for 5 or 
; 0 hours at lOiUC., with or without w.ntcr. Tf the ether 
: obtained, and thus “ isomerised,” be gradually run into 
1 .5 to 0 times i»s weight ol 80 per cent, sulphuric acid, the 
temperatuie being kept at or below O’C., and the whole 
allowed to staml lor some houi^ and then poured on to ice, 

, the product, on distillation with steam, gives an oil of 
which the fraction distilling betw^een 15(P and 190 Q. 
(12 mm.) IS ajiplieable to jierfumery, having an orioiir 
resimbliiJg that ol the liijdn, but at tlu“ same time recalling 
that of iouone. Acids other than sulphune acid may be 
Used for tins icuctiou.— -'F. E. Ik 


XXI.-PHOTOGEAPHIC MATEEIALS AND 
PROCESSES. 

Si/rer ('hloridc Sensitive to ( 'olojir. E. Buur. Zeits. 
pliysik. Chem., 45 , — ^>-5- Chem. Ceiilr.. 1904,1, 13. 

Emui-hions were jirepared by' treating 1 jier cent, solutions 
of Carey Lea’s golden brown luodification of silver with 
\arying amounts of chlorine water, and then adding 5 pei ' 
cent, gcla'in to the mi.xtures of silver chloride (Ag(/n aud 
sub-cliioiidi' (AgjjC’l) produced. J’lates coated with these 
emulkioiis reproduce, after one hour's exposure, the solar 
spectrum in its natural colours. The last traces of sub- 
chloride cun only be dissolved out from the •* photo- 
chloride *' of silver with difliculty by nitric acid, 
corresponding to the last traces of silver in a gold-silver 
alloy. The melting points of the photo-chlorides rich in 
sub-chloricle appeal to be liighei* than that of pure silver 
chloride ; the melts are always clear and of uniform colour. 
In the author’s opinion, the “ photo-chloiides ” represent 
an uninterrupted series of homogeneous mixtures of silver 
chloride and sub-cliloride. — A. !S. 

English Patents. 

Multicoloured Photoyrapfis ; J*roccss foi the Production 
of " — . A. Lembeiger and G. L. Bohm, Munich. Eng. 
.Fat. 372, Jan. (1, 1903. 

The rtdief po.sitive formed by exjiosing under a negative, 
paper coated with gum anvbic and sensitised with bi- 
ebromute, and subsequently developed in water, is coloured 
by hand in suitable colours, the portions which are not 
be coloured being covered m ith a layer of gum arable. 

— T. F. B. 

Polychrome Printiny on (hdu o and other Materials, 

E. Rolffs. Eng. Pat, 17)83, Jan. 22, 1903. V., page 184. 

•Meta-amido-orthh-o.rylnnzyl Suliihonic Acid {^Photographic 
Developer \ ; Manufavtiire and Production of ■ ■ ■ H. 
E. Newton, London. From the Farbenfabr. vQxm, F, 
Bayer & Co., Elberfeld. Eng, Pat. 3545, Feb. 14, 

See U.S. Fat. 729,0.54 of 1903 ; this J., 1903, 891 T. F. B* 
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United States Patent. 

I^hotogruphir forints ; l^ovess of Preparing , for 

Tomng. T. Puker, Melbourne. U.vS. Put, 730,014, 
Jau. 19, 1904. 

Sj I Eng. Pat. 21,019 of 1902 ; this J., 190;!, ;{19.— T. F.B. 

Xni.-EXPLOSIVES, MATCHES, Etc. 

E'ptosivv.s in Coal Mines Or(lci\ Dec. “lO, 1903. 
\ Akers-Douglus, one of Principal Secretaries of 
State. 

Tuk following have been added to the list of permitted 
e\i)lo-'ives ” under above date : — 

Aininiauif . — Ammonium nitrate (93 — 97 part.s), alumi- 
muin (-1 — 0 parts), moi.vture (0 — 1 part). The explosive 
to be coniamed in a ease of paper and tinfoil thoioughh 
M'aterpioobHl. 

li<>l»hniiii (1st Definition). — Potassium nitrate (02- or> 
parts), charcoal (17 —1 9. \ parts), sulphur (1), — 2?, jSarts), 
aminoiiuim sulphate aud eopj)(‘r sulphate (13 — 17 parts), 
moisture (0 — 2^ parts). 

BohhniiU (2nd Definition) - Potassium nitrate (63 -6G 

jiarts), eliare.oal ( IHt — 20^ parts), sulphur (1'.— 2} parts), 
rice <u luai/e starch (7—9 parts), paraffin wax (2),— 3\ 
j'larts), moi.stiire (0—3 parts). 

Diich pidlet to be thoroughly coated witli parafTin unx, 
Mild contained 111 □ wiapjier of brown imper. 

ParoJnun Poirdn (Dd Definition). — Aiiiuioniiim ni- 
trate (S4— SC. ])art8), tiirutrotolueue (10-12 parts) am- 
monium chloride (1—2 parts), sodium chloride (2—3 parts), 
moisruic (0 — k part). 

Furershuitt Fou'dd (2iid Definition). — Ammonium ni- 
trate (S7 - 93 parts), trinitrotoluene (9 — 11 paitv), moisture 
(0 1 part) 'I’he cxjilosive to be t,m('lobed in a case of 

an alloy oi lead, tin, ziue, and antimony thoiougldy 
uaterproolcd ‘ ® 

6V/1 7 - Nitroglu'crin (51— (Pi pait.s), iiitroeotton 

(1—5 paitsi, potassium nitrate (13— 22 parts), woorl meal 
(4—7 partsj, ammonium oxalate (i2— 13 part*.), red.oehie 
(0— I part) Tin- explosive to ]>e eoutaiued in a 11011- 
waterfirooful wrapper of parchinent pui>er. — G. W, Mr!). 

TTnii'ei) States Patent. 

E^ldos.i, 11. Dreauy, .Sudbury, Canada. I^S. Eat. 
750,173, dan. 19, 1904. 

Sin: Kug I'at. 20,802 of 1902 ; this J.,>i903. 1208.- T. !•'. 1?. 


provided so that there can be separately shut oflP— the 
distilling flask, the receiver, tlie carbon dioxide apparatup, 
the caustic potash apparatus, and the aspirator. The appa- 
ratus is put together, and the vacuum-reservoir is exhausted. 
When ready, the rest of the apparatus is opened to this and 
the pump ; soon the vacuum-reservoir is shut off, and the 
exhaustion is continued to 15 — 20 mm. Carbon dioxide 
admitted, and the residual air expelled as completely us 
possible by opening the outer stopcocks aud allowing the 
carbon dioxide to stream through for a while. The 
apparatus Is again exhausted, relilled with carbon dioxide, 
and this cycle repeated three or tour times. After the last 
cxhausiioii, strong caustic potash solution is admitted to 
the reservoir by the tall tap-funuol connected with it. 
When absorption is complete at the ordinary temperature, 
the potash-reservoir is cooled by ice and salt, or carbon 
dioxide aud ether ; with the latter mixture, c•xhau^tion to 
caihode-ray.s in the llittorf tube is attained. With good 
I stopcocks, the apparatus will retain its \acuum for days. 

— J. T. D. 

English Patent. 

Burners for Testing Gas. W. T. Sugg. Eng. Pat. 4052, 
Feb. 20, 1903. 

To ai oid the inconvenience of changing the burner when 
a different quality of gas lias to be tested, a number of 
iiurners aic fixed by means of branches to a hollow barrel 
rotating <m a hollow plug fixed to the gas-supply pipe. 
The hollow plug is provided with a lateral opening, and hy 
rotating the barrel, any desired burner may be connected 
with the ga« supolx. — L. !<'. 0. 

INORGANIC-^QUALITA TIVE, 

Cohalt and A'iekrl Sal/s^ Dislineiioe Reartionfor — — 
G. Guerin. J. I’harm Chim., 1 904, 19, 139. 

Ik a scdutioii of a cobalt salt is precipitated b^ excess of 
ciiu.stic potash and then treated vith an excess of iodine in 
pi^ta.ssinui iodi<i(‘, after n few moments, the whole of the 
cobalt IS prceipifnted us a black hydrated sesquioxidc. 
Nickel gives n light green liydro.vide. 'I'he same behaviour 
is shown by cobalt and nickel when already precipitated by 
oth(*r radicles, exci'pt when precipitated as ferncyanides. 

I II this case the potash alone produces a black preeijutHte 
of cobalt hydrated sescpiioxide. — F. S. 

Molghdetmnt ; A A'cio Reaction of . E. Lecocq, Bull, 
de r \ssoc. Beige des ('him.*, 1903, 17, 412—414. 


XXIII -ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

Vaennm J ii.'.t ilUiftnns ; Attainment of High ]'aei(a mithonl 
Men unf J’timps 01 Liquid Air. I’. Krattt. Ber., 1904, 

37, 93 Hill. 

fHE following procedure, though not likely to supersede 
ne use of mercury pumps and liquid air where these are 
obtainable and m skilled hands, yet allows of exhaustion 
sumcieut for the production of cathode rays, aud requires 
>ut little supervision. The successful, working of the 
appuratus ilepcnds entirely on the perfect tightness of the 
« opcocks and stoppers, which the author lubricates witji a 
luutLiie of 2 parts ot white wax and 1 of wool grease. 

‘0 distiUution.flask is stoppered, and has also a side-tube 
< ose to the stopper, provided with a stopcock. The 
eceivoi communicates, on the .side away from the distillu- 
lon- aiJk, by means of a tube carrying us appendages a 1 
and a Hittorfs tube, with an apparatus ■ 
evolving carbon dioxide. A branch from this con- I 
M' mg-tube divides in its turn into ‘two branches, one I 
^ small reservoir for caustic potash 
prevent** other leading, through a mercury-valve to 


hr^n^k tiir- return, to the water-aspirator. This latter 
iikn a connection to a mercury manometer, and 

”>’Pti8s communicating with a" large 
reservoir, wtneh can be shut at will. ^ 


vacuum- 

Stopcockfl are 


Dikhkn YLOM iJiA/ioi: in alcoholic solution produces a 
characteristic coloration whim added to ammonium, 
potassium, or sodium molybdate in the presence of :v 
trace of acid. (JSee Cazeneuve, this J., 1900, 1007 and 
1040). A single drop of the reagent, when not too freshly 
prepared, causes a magnificent indigo-violet colour, which 
increases as more i.s added, and finally a violet precipitate 
is formed. Tiie test is sensitive to 0*007 part of ammo- 
nium molybdate per litre, but strong acids in excess and 
alkalis (h'sti’oy the colour. Tuugsteu, titanium, and 
vanadium do not respond to tlio test, copper gives a 
violet- L'l’owa colour, and mercury a strong blue. Mercury, 
however, also reacts with a benzene solution of diphepyl- 
curbazide which molybdenum fails to do. This last fact 
and the distinct influence of age in the senshivenesB of. the 
reagent suggest.^ that the reaction is dge to an interaction 
of the alcohol with the carbazide. A small quantity , of 
oarbazldu w'as dissolved in methyl, ethyl, prop>l, butyb 
isobutyl and amyl alcoliols, and each m turn added to 
ammonium molybdate solutions (0*.') grtn. in 10 c.ct of wgter 
and 3 drops of hydrochloric acid. A regular scale ©t colours,, 
from indigo-blue to rose, was obtained, but not suffioiedtiy 
defined to afford a means, of iduntifyiiig any one aloehol; 
except amylic alcohol, which gave two layers of hqoiid the 
upper rose-coloured, and the lower colourless. — H. L. 

Carbon Dioxide in Air ; Nik Blue Base as a Reagent 
fat's and Action of Coiour-Acid» on Cedutose, AlcohoL 
and Acetone. M. Hoidenhaio IV., page 188 . : • 
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JOUKNAL OF THE SOOIETY OF OHBMIOAL INDUSTBY, 


IN OR QANIC-- QUAN TIT A TI VE. 

Titanium i Sensitive Reaction of A. Jorihsen. Bull. 
Acad. Roy. Belg., 1903, 902-907. Chem. Ceutr. 1904, 

1 , 55 . 

A BMAi.L quantity of the solid substance is mixed with six 
times its weight of jiotussimn bisulphatc, and the mixture 
fused in a platinum loop till the fused head becomes clear 
Sind does not effervesce. The bead is then broken up and 
treated with 0 01 — 0*02 grin, of salicylic acid dissolved iu 
20 — 30 drops of concentrated sulphuric acid. If titanium 
be present, the pieces of the bead arc coloured red, and the 
liquid also gradually acijulres a red colour. J’he reaction 
IS ajipUcable in jiresence of eeriiim, iron, aiumlniiini, 
beryllium, laiitbammi, didymium, thorium, zirconium, 
chromium, and silicon compound'', but not in presence of 
vanadium, molybdenum, or tungsten compounds. — fS. 

Utiburnt Products in Chimney Gases; iJcterminatwn of , 

hyaModiJied Orsat Apparatus. W. H. Sodcaii. Chem. 

News., 1904, 89, 01- G3. 

Fou the determination of the hydrogen, carbon inono\i<le and 
carbon dioxide, the author uses a Tnodlfied Oisat apparatus. 



provided with a Winkler combustion pipette, (), by incan.s 
of which the use of cuprous chloride can be ilispenscd with. 
The sample of gas is measured in 1^ in the ordinary way 
except that instead of pinching the tube it is convenient to 
use the stopcock S (connected ut one side with the measur- , 
ing tube h, at the other, with the reservoir M K). when I 
adjusting the pressure of the gas in L before reading the ! 
volume. The carlxjii dioxide is absorbed by potash solution 
in K, and the residual gas after measurement is then passed 
into O (the current having previously been switched oii) 
and back to K for absorption of the carbon dioxide torined 
by the explosion, and thence to L for measuremenl of the 
contraction due to combustion of liydrogen and carbou 
monoxide. In cases where it is desirable to know the 
percentage of oxygen originally present, this may be done 
by finally absorbing with phosphorus or pyrogallol solution 
in the pipette P, and adding to the result the amount of 
oxygen required to burn the combustible gas. — D. H. J. 


Chlorates^ Bromates, and lodates, Volumetric Determi- 
nation of . L. Dcbourdcaux. Coinptes rend., 1904, 

130 , 147 . 

A SOLUTION of o\ ilic acid containing .5 grms. of manganese 
sulphate and 12 c.c. of concentrated sulphuric acid per 
100 c.c. of solution (sec this J., 1903, 883) reacts quanti- 
tatively with chlorates and broinates thus — 

IICIO, + 3H2aO, = HCl + GCO., + 3H.>0, 
and with iodates thus — 

21110., + ^lljCaO^ = lo + lOCO, -f clip. 

Hence chlorates, bromates, and iodates can be determined 
by heating with an excess of the oxalic acid mixture, and 
j titrating the undestroyed oxalic acid with permanganate. 

Silver lodate, however, is an exception, since silver iodide 
' is partially formed. Thu reacting liquid must be slowly 
heated to about 114 ’ C., and the concentrations given 
above rigidly adhered to. In titrating hack with per- 
manganate the evil iiilluenoe of halides is guarded against 
I by' previously adding excess of slli er nitrate*. — W. A. C. 

Uranyl Compounds ; lodomctnc Method of Determining 

\ Uranium in H. Glasmanu, Hci., 1901, 37 , 189 

— 191. 

Tjik metliod ileneuds on the reaction of neutral solutions of 
uranyl salts on a mixture of potassium iodide and iodato • — 
:a](),.(NO.,),, + .-.KI + KTO., + MU) - 
3U( >0(011)2 + CKNO;, i 3lo. 

Any excess of acid m the solution must be lu'utralised with 
sodium carbooati', which is added till a precipitate begins 
; to be permanent ; this pi*ecipitute is then just redissolved 
[ ill dilute aeid. Place the solution in a 300 c.c distillation 
[ flask jirovided with a ground s(opp(3r curry iiig a funnel with 
j stojicock, the tube of which reaches lo the bottom of the 
I flask. Insert the exit-tube of the flask into the receiver 
containing jiotassium iodide solution, add to the uranyl 
solution the ri'quisite amount of iodide and iodatc mixture, 
dilute to 120 c.c., close with the stoppered funnel, and 
slowly heat on gauze to boiling, WTieu boiling, cool the 
receiver with water, and lead a stream of hydrogen through 
the boiling liiiuid. When the Ii(|ui(l is reduced lo 50 c.c. 
withdraw the flask from the receiver, remove the burner, 
wash the delivery tube into a heaL(*r, linsc the contents of 
the recei\er into the same beaker, and titrate with ihio- 
.sulphate. With O’ 2 — 0*3 grin, of uranyl compound the 
whole operation requires 20 minuter 'fhe results are 
accurate, ami are not affected by the presence of alkaline- 
earth chlorides. — J. D 

I Aluminium from li'on. Separation of . A. Lcclere. 

j Comptes rend., 1901, 138 , 140. 

i In the someuhat dilute solution of mixed iron and aluminium 
salts, slightly acidified with sulphuric acid, the iron is first 
reduced to tlu* ferrous state bv ammonium thiosulphate. 

! A large excess of ammonium formate is then added, together 
J with more ammouiuin thiosulphate, and the whole boiled. 

The aluminium is thrown down as basic formate, mixed 
I with a little sulphur ; in drying the precipitate nitric acid 
is added to prevent carbonisation. The iron in the filtrate 
is precipitated by a soluble sulphide and weighed as iron 
sulphide — W A. (’ 

; Rubidium and ( \esium [ and Potassium'] ; Determination 

of . G. Montemurtini and G. Mattucci. Gaz. ohim. 

itak, 33, 189—201. Chem. Centr., 19C4, 1, 119. 

j For the determination of rubidium and ciesium, the authors 
: use the following method, described by K. Gilbert (Inaug. 

I Diss., Tubingen, 1898), for the determination of potassium. 
Two solutions are prepared (a) 10 grms. of cobalt car- 
bonate are dissolved m the smallest possible amount of 
acetic acid, the solution is boiled to expel carbon dioxide, 
and after cooling, is made up to 1 litre; (6) a solution 
containing 130 grms. of sodium nitrite, free from potassium, 
per litre. For the precipitation of the potassium, a mixture 
of equal voluine.s of these two solutions are used (60 c.c. for 
each O'l grm. of potassium). A solution of potassium 
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chlaridc (0*4 i:rm. in 2.“* c.c.) viis treated with 140 c.c. of 
the sodium-cobalt reagent, the mixture heated for 6—7 hours 
at 40“ allowed to stand overnight, filtered, and the pre- 
apitate washed first uitli the sodium-cobalt reagent and 
then with 80 per cent, alcohol, and dried at lio" C. It was 
then decomposed by heating to :U>0° C., the residue treated 
repeatedly with hydrochloric acid, a tew c.c. of 30 per cent, 
perchloric acid added, the excess of free acid expelled 
b> heating, tlui residue treated with ahsolute alcohol, the 
insoluble ^portion washed with alcohol till neutral, then 
drieil .it 110’ (I. and weighed. Uubldium and ciesium are 
dcterniined in a similar manner. 'Fho authors point out 
that not only sodium as stated by Gilbert, but also small 
amounts of other metals are precipitated with the i»otassium, 
rubidium, and ciesium, and the efficacy of (Tilberfs method 
(iej)eiuls not only upon th(‘. quantitative precipitation of 
potu^sulm, rubidium, and ca-sium by the sodium-cobalt 
leagmit, bill also upon the fact that whilst perchlorates in 
oeiicnil arc soluble in absolute alcohol, the perchlorates 
of the iiH'tals named are insoluble in that medium. — A. S. 

(lohl III Soliihdiis ; ( 'olon inrt i ir JMelhod Jor ilie 

Dtterunndtinn off he . A. Prister. J. Cliem.. ISIct. 

and Min Soc of S. Africa, lIHKh 4 , ‘■35 — 237. 

Tin. evanide solution to he assayed is first heated Avith 
liydroeiiloric acid to destroy th(‘ free potassium cyanide, 
ferroeyaaidei of zinc and copper and thiocyanates (snlpho- 
cvaaides) being precipitated. To decompose the doiihh- 
cyamdi' of gohf and potussiiini, a feA\ drops of a solution 
obtaiiiiMl by biulirig cupric sulphate solution with sodium 
chloride and copper shavings, and after cooling adding 
acetic a(‘)d, are introduced, with boiling, followed by mhlitiou 
of a little sodium sulphide. 'I'he tirst reaction is-- 

L'KAiiGy-. + 2 Gu( ‘1 — 2 Au('nCy 2 2KC1, 

followed by a secouddiy reaction in which cojiper sul- 
phide is jonned 'flic douhli' cyanide of copper and gold 
(AuCiiC} ), as wi‘11 as the copper sulphide, are insoluble, 
and mi\ with the other precipitated salts. 'I'liese are 
c(yllected, redissolvcd in yiotassium cyanide solution, and 
the gold is piecipitated by digestion with ziue poivder. 
Nilvt'i, s,)iin copiier, and the excess of /me, aeeompiiny the 
gold, d'he precipitate, after sepaiation. is treated Avith 
hydiochlonc acid, and after filtering oflf the zinc chloride 
■solution. Avith a(/na rc<jia. d’he solution is then treated 
ivith stanaous chloride solution, the shade of thi‘ (‘assins 
|)ur[de jiroduced being compared against a standard, d'hc 
procesN Is slated to he capable of giving liigluT results than 
the hre assay.- - K S 

lA'dil Dioiult , Ei( d ni-<lvposition of , m Quiivlitntive 

Anaii'os A Ilollaid. Comptes rend., 190 1, 138, 1 42. 

Wiii.N lead dioxide is dcpo.sited from solutions of lead salts 
on an anode of lilackened (platinised) platinum, it contains 
moie ox A gen tliaii corresponds to the formula rbO^, so that 
the aualytic.d facti'r is less than 0'8GG. The factor varies 
regulurh with the concentration of the electrolyte, from 
0-740 fora hath containing 0*01 grm. of lead in 300 c.c. 
to 0-8G1 HI one containing 10 grms. If the platinum 
anode he merely sand-blasted, the composition of the 
di'posit is practically independent of the eonceutration, the 
luean factor being 0 8.53, Avith limits of 0-8.57 to 0-848. 
rills holds good both for baths of lend nitrate and of lead 
sulphate dissolved in ammonium nitrate, Avith t-xce.ss of , 
nitric ;i(Md in either case. — W. A. C. , 

ORGANIC— QUALITA TIVE. 

Atilipifi lut and Salopherte ; New Reacfioiis for . 

G. M. Beceuger. Amer. J. Tharm., 75, 435. Pharm. J., 
1‘-^‘)4;72, 117. 

Ir antipyrine be treated with sodium hypochlorite solution, 
the odour of chlorine disappears and ia replaced in a few 
minutes by that of bitter almonds. If chlorine water be ' 
Nubstitutcd for .the sodium hypochlorite solution, the odour 
o chionne disappears in a similar manner, Avhilst an abun- 
ant white precipitate is formed. If 1 grm. of salophene 
(acet-p-amiuophenyl salicylate) be boiled Avith a dilute ! 
so ution of caustic soda, and, after cooling, h c.c. of sodium i 
ypocnlonte solution added, a green coloration is im- > 


! mediately produced, which changes finally to a mahogany 
broAvn, the change of colour taking place sloAvly in the cold, 
hut rapidly if the liquid be boiled. On adding excess of 
acid to the green or brown solution, a scarlet colour, 
changing to orange red, is produced. — A. S. 

Alkaloids; Analysis [^Tdcntificaiionl of . P. Kky. 

Pec. trav. chim. Pays-Bas, 22, 367 — 384. Clicm. Centr., 
1901,1,12.3. 

Tiik autlmr has dc\iscd a rapid and reliable method, by 
means of AAliich, with the aid of the polarising microscope, 
the dilTercnt alkaloids can be identified by theii refractiv'e 
indices, A very small crystal, which acts to some extent 
us a convex lens, is placed on the object-glass of the 
micro.scopc, togctlicr Avith a liquid of known refracting 
poAver. Ill making the examination, parallel light i.s used; 
on adjusting the niicioscopc, one can recognise by certain 
pbciiomciia Avhether tlic liijuid is more or less refracting 
than the crystals. The liquid is then replaced by another 
and so on, until, when the refractive indices of the crystals 
and ol the li<|uid arc identical, the contour of the crystal 
can no longer be pci'ceived, but omIa coloured rings. In 
this manner definite valuc^ can bi- obtained for the various 
alkaloids, without determining the crystalline form, angle© 

I of the two optical axes, Ac. 'Phe author examined in the 
above manner the alkaloids of strychnos, of opium and of 
cinchona bark ; cocaine, atropine, liyoscyamine, bydrastine, 
berberine, cytisine, physostigmiue, sparteine sulphate, aconi- 
tine. delphinine, veratrine, cantharadiue, piperine, caffeine, 
and theoliroMiine. By setting out the results graphical!}', a 
right-angled field is obtained, in Avhichthe different alkaloids 
are rcprc’*ented by points ; the diagonal separates the 
positive and negatne crystals ; and the distance from it 
indicates the intensity of the double refraction. The points 
representing dift’crcut alkaloids coincide only in a few cases, 
aii'l then only wlion the alkaloids in quest’on can be easily 
distinguished by other means. On the other hand, alka- 
loids which can only he di.stinguishcd Avith difficulty by 
other means (c.</., strychnine and brucine) are represented 
by points Avidely removed one from the other. — A. S, 

OllGANl C—Q UA NT IT A TIVE, 

Ltnserd Oil; Ddcrmimition of I ''isaponijlable Matter in 

. ( '. Micgciminn. ('liem.-Zcit., 1904, 28, 1^7. 

The authoi lius found in 18 determinations on pure linseed 
oil lliat the maximum amount of unsapomfiable matter Avas 
2 '15, the minimum 0-74, and the average 1 • 35 pei' cent., 
this average being exceeded in seven of the samples. The 
author therefore concludes that it is not justifiable to 
condemn a linseed oil solely because the amount of uii- 
sapoiiifiable matter c.xceeds tlie highest limit (1*3 percent.). 

— C. A. ISU 

Tannimj Analysis; Notes on . G. Schweitzer. 

Gollegium, 1904, 21—23. 

Tub author proposes to attach clo.se fitting covers, like 
those on platinum crucibles, to the flat-bottomed nickel 
basins employed for evaporations in tanning analysis so as 
to avoid increase of weight during weighing. He uses flat- 
bottomed glass dishos Avitli a rim 5 — 7 mm. AA'ide and 
covered Avith a glass plate. — 11. L. .T. 

Hide-Powder ; Determination of Acidity in . 

J. Paessler. Collegium, 1904, 23 — 24. 

The. acidity of hide-pOAv-der is tested at the JJesearch 
Station at Freiberg in the following manner : — 2 grms. 
of air-dried powder arc left to soak in 50 c.c. of Avater for 
about tAA'o hours. Azolithmin solution is added to colour 
the Avhole distinctly red, and the contents of the beaker are 
titrated Avith decinormal sodium hydroxide solution till a 
permanent blue colour is obtained, the result being 
calculated as acetic acid. It is usually about 0*15 per 
cent. — II. L. J. 

Organic Mailer \Detcrmination of ] m Soils and 

Subsoils, F. K. Cameron and J. F. Breazeale. J. Amer. 
Chem. Soc., 1904, 26, 29—45. 

A ooMPAiiATiATE examination of the various methods in use 
for determining organic matter in soils indicated that 
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oxidation by means of chntmic acid p;ave the most reliable 
lesults. The method used was as follows About 10 |]rrm8. 
of the soil were rnixt'd with 5 — lo gruis. of potassium 
bichromate, and concentrated sulphuric ncid added 
i^^radii lily. The volatih* oxidation products were passed 
first throujj^h a sli<^htly ucidiHed solution of silver sulphate 
(to arrest hydrochloric acid, sulphur dioxide and trioxide) 
and the cat bon dioxide absorbed by potassium hydroxide. 
A stream of air, freed from (^arbon dioxide, was aspirated 
through the apparatus during the oi)eration. The amount 
of organic matter is taken as being the weight of carbon 
dioxide obiained x 0*471, this factor appearing to be the 
most suitable. The method is slightly modified when 
chlorides are present in the soil, the ‘hichroinjit<‘ being 
dissolved in the acid and added to thi'soil; it was found 
that, in this way, no hydrochloric acid, chlorine, or chromyl 
chloride was evolved. When carbonates arc present, they 
may be determined separately by treatment tvitli dilute 
acids. This method amis found to give, in all cases, results 
lower than those obtained by dry combustion in a cpri cnt 
of oxygon. — T, F. B. 


I Jn using this method fof hydrazine derivatives the 
sample is boiled with a solution of mercuric chloride 
acidified with hydrochloric acid. Semicarbazides are first 
hydrolysed l>y the acid, according to the equation — 

XH,.CO.XtI.NH2UCl + H./) + 2HC1 - 

I N.dl,(H(:i)2 + NH,C1 + CO 2 . 

I Semicarbazoues are split up into the corresponding ketone 
I or aldehyde and the semicarbazide salt, the latter being 
1 then further decomposed in the manner shown above. The 
j author lui'i determined by this method the amount of 
I hydrazine-nitrogen in the semicarbazones of meuthone, 

I fenchone, ancl tanacetone. By using an excess of hydm- 
zine or semicarbazide, mercury may be determined by this 
method, even when considerable amounts of alkali salts are 
present. With solutions containing less than 1 per cent, 
of mercuric chloride, the determination is carried out in 
the Schulze-Tiemann apparatus, but with concentrated 
solutions or Avith the powdered salt, it is better to work in 
the cold, with a Lunge or Knc'p- Wagner nitrometer and 
measure the air displaced by the nitrogen evolv'cd. — A. S, 


Methyl Alcohol ; Dclv rtni nation of , in Presence of 

^ JSthyl Alchul. T. E. 'I'liorpe and J. liolmes. , 1 . Cbem. 
80 c. (Trans.), 190t, 85 , 1 — f>. 

Thk process is based upon the fact that 011 treating methyl 
alcohol with a mixture of potassium bichromate and sul- 
phuric acid under certain conditions, it is ivbolly decomposed 
into carbon dioxide and water; with ethyl alcbhol under 
the same oondiiions, 0*5 per cent, is converted into carbon 
dioxide and the remainder imo acetic acid. On making 
the determination, the sample is diluted with W.iter till 
50 c.c. do not contain more than 1 grm. of metbyl alcohol, 
or if ethyl alcohol be also present, not more thiin 4 grms. 
of the mixed alcohols. 50 c.c. of the diluted sample are 
then treated with 20 grins, of potassium bichromate and 
80 c.c. of dilute (1 : 1 ) sulphuric acid in a stoppered flask 
fitted with a funnel and side tube, and the mixture allowed 
to stand for 18 hours. A further quantity of 10 grms. of 
potassium bichromate aud 50 c.c, of sulphuric acid mixed 
with an equal volume of water are then added, and the 
mixture boiled for about 10 minutes, the carbon dioxide 
evolved being curried over by a current of air and collected 
in weighed soda lime tubes. From the total Aveight of 
carbon dioxide, 0*01 gnu. must bo subtracted for each 
grm. ot ethyl alcohol present. The total amount of the 
two alcohols can be determined in the usual AVay by the 
aid of the same table of densities, the relative densities of 
the two alcohols being almost identical. The method may 
be used to determine whether tinctures or other medicinal 
preparations contain methylated spirits, and to Avhat extent, 
llie spirit from 25 c.c. ot the samjile, or from 50 c.c. if it 
contains less than 50 per cent, of alcohol, is freed from 
essential oils, &c., in the manner prcAriously described by 
the authors (this J., 1905, 232) ; it is then distilled, diluted 
with water to 250 c.c., and 50 c.c. treated in the manner 
described above. If the Aveight of carbon dioxide does not 
exceed 0*01 grm. for each grm. of alcohol present, it may 
lie concluded that the sample contains only spirits of wine. 
If the weight of carbon dioxide exceeds this amount, its 
equivalent m methyd alcohol by volume, mast be corrected 
by subtracting 0*7 — 1 per cent, (depending on the amount 
of methylated spirit present), the percentage of methylated 
spirit lieing calculated on the assumption that the percentage 
of methyl alcohol in dehydrated methylated spirit does not 
e^tceed 8 • 8 per cent. — A. 8. 

liydttizinc and its Derivatives; Determination of 
[and of Mercury']. E. Kimmi. Atti R. Acc’ad. dei 
Linoe^ Roma, jL2) 376 — 381. Chem. Centr., 1904, 1, 213. 

If a known quantity of hydrazine sulphate be boiled in a 
Schulae-Tiemann’s apparatus with a solution of mercuric 
chloride, and, after the air is completely expelled, a con- 
centrated solution of alkali be introduced, an amount of 
nitrogen equivalent to the hydrazine present is evolved, 
the reaction prdtieddihg according to the eqtiation— 

N 2 H 4 .H 2 SO 4 1 6 KOH + ^HgClj - 

Ka804 + 4KCI + aHg cNj + 6HjO. 


Umtkt) Stvtls Patext. 

Butter; Process of Testiny . yo. Vogtherr, Berlin. 

U.S. Pat., 749,343, Jmu. 12, 1904, 

A KNOWN quuntity of tlie melted butter is agitated with a 
definite quantity of “ sul])buric acid containing 4 per cent, 
of amyl alcolu'!,’* and the amount of fat rising to the surface 
and the increase in the vobime of the acid layer due to the 
water in the butter are measured. — C. A. M. 


XXIV.— SCIENTIFIC & TECHNICAL NOTES, 

liadium Bromide ; Gases Occluded or Emitted by . 

J. Dewar ami P. Curie. Comptes rend., 1904. 13R 
itiO— 192. ' * 


Rapicm liroiiJide (0* I grm.) left in a vacuous space for 
three months, gave off about 3 c.c. of gas showing the 
Kpeptrum of hydrogen. This was transferred to a quartz 
flask, exhausted, the flask heated to redness so as tp 
fuse the radium bromide, and the evolvi*d gases collected 
after passage through tubes cooled by liquid air. These 
gaaiBs (2*6 c.c.) still contained some radium omanaiipp, 
were radio-active and luminous. The light emitted showed 
in the spectroscope three lines belonging to nitrogen. 
The gas, transferred to a Geisnler tube, gave with the 
induction coil the spectrum of mtrogen. The quartz flask 
was scaled while the salt was melted. Twenty daya 
afterwards the ga.s Avithin showed the complete spectrum 
of helium. — J, T. 1). 


Radium; Contribution to the Knowledge of . 

W. Marckivald. Ber., 1901, 37^ 88 — 91. 
Separation of Radium from Barium. — By treating a con- 
centrated aqueous solution of radium- barium chloride Avith 
a I, per cent, sodium amalgam, a radium -barium amalgam 
is formed, in which the proportion of radium to barium is 
much greater than in the original solution. 

Phosphorescence of Anhydrous Radium- Barium Chloride. 
— The different behaviour of anhydrous radium-barium 
chloride, which exhibits strong pbosphoreacenee, and of 
the crystallised salt, which is practically non-phosphorescent, 
is due to the fact that anhydrous barium chloride is caused 
to phosphoresce by Becquerel, a-, and finrays, whilst crystal- 
lised barium chloride is not affected in a similar manner 
Induced Radio-activity. — If strips of metal be immersed 
in a freshly-prepared solution of a radium-barium chloride 
as obtained direct from Joachimsthal pitchblende, the 
metal becomes radio-active, the maximum effect beiug 
attained in 15 — 30 minutes. The metals are not all 
affected to the same degree.— r A. 8. 

Colloidal Metals of the Platinum Group. /. C. Paal and 
C. Amberger. Ber., 1904, 37 , 134—189, (See this 
1902, 916, 994,99.5, 996.) 

By the aid of sodium protalbinatc aud lysalbinate, 
authors have now succeeded in preparing colloidal sdlutibfii 

of platinum, palladium, and iridiam.— A. 8 .' ■ ' ’ 
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Radium i)romide ; Influvnce of , on the Electrical 

Resistance of Bismuth. K. Paillot. Coniptes rend., 
1904, 138, 1^9- 

A sriitAL of bismuth wire enclosed between thin mica 
plsites was exposed to the emanation of 0*03 ^rm. of 
radium bromide of high activity, contained in a thin glass 
lube. At a distance of ^ mm. the resistance of the spiral 
was diminished by about 0*031 per cent. The effect is 
instantaneous and does not change with tiine ; it rapidly 
falls off ou increasing the distance, and at 1 cm. ceases 
altogether. When the radium bromide is removed, thii 
spiral almost immediately returua to its original resistance. 

— W. A. C. 

Aetire 0-ryg*‘U. IX. Auloxidatiou of (^crous Salts. C. 
Engler. Ber., 1904, 37, 19—51). (See also this J., 
191).), 9G0 and 1131.) 

A UKi LV to Baur. The author and others have made a 
large number of exiterimeuts, of wliich the details are 
given, on the hues indicated by Baur, and the results all 
coiitiriu the view that one atom of eerium in the form of an 
alkaline <‘erous salt lakes up only one atom of oxygen. The 
active oxygt'U j)rcseut as peroxide in the uutoxidised 
cerium solution ^^as also di*termiued hy titration, the 
ch(‘rry-ied solution being added to a kiioun volume of 
arsemte solution until it was no longer reduced to the 
yellowish colour characteristic of ceric solutions. The 
results showed that one half of the oxygen taken up had 
been rendered active which is in agreement with the 
author’s contention, and opposed to that of Baur. — H. B. 


(^olloidal Solutions. J. Buclaux. Comptes rend., 
1904, 138 , 144. 

'Phk author has studied the conditions under which colloids 
are produced by double decomposition. When dilute solu- 
tions of potassium ferrocyanide and of a copper salt are 
mixed, a (*op]ier ferrocyanidi* is formed which contains 
potassium and has a ddinite composition varying with the 
propnrtiou of tlie reagents, which proportion also determines 
whetlici It will remain in solution dr ho coagulated ; adnitioo 
of one 01 other of ihe reagents displaces the equilibrium. 
The composition of this product may be represented by 

K where m + '' 2; foi- cupric chloride w 

decreases from 1 • 3 to 0 as the copper increases from 0 to 
near infinity. If the proportion of ferrocyanide to copper 
IS exactly molecular, n has a mean value of I) *4, though it 
vanes with the dilut ioii ; at this “ critical point” a minute 
excess ot reagent, or an addition of foreign salt, causes a 
oorisideruble change in the composition of the colloid ; wdth 
excess of copper it remains in solution, whilst excess of 
ferrocyanide coaguluti-s it. The composition of the dis- 
solved colloid differs definitely from that of the precipitated 
hndy, and it may be concluded that the coagulation is not 
exclusively a physical phenomenon. In the case of ‘‘ double 
colloids, y such as copper and cadmium sulphidts, all the 
lour radicals of the two reagents are found in the precipitate 

— W. A. C. 


Indium ; Studies on . A. Thiel. Bcr., 1904, 

37 , 175—176. 

1 UK author has obtained metallic indium electrolytically, 
m ri'gular crystals, of sp. gr. 7*12 (13^/4° C.) and 

P^* C. The atomic weight, determined from the 
sublimed trichloride, was obtained as 115*08 + 0*03, which 
guie was confirmed hy researches on the tnbromide and 
e oxid(‘. The oxide is not absolutely fixed, and is hence 
mi trustworthy as a basis for such determiuations. 

1 C bdlowing compounds have been prepared : Oxide, in 
c oriue-green shining crystals, apparently rhombohedra. 
i piule^ lujS^, scarlet powder with metallic lu.stre, or 
innabar-red columnar crystals. Sulphide, In^S, volatile ; 

powder, or yellow-brown transparent micro- . 
crystals. ^/woride,- lnlf3.3HjO, shiping, strongly 
crystals, moderately soluble; easily de- 
posed. Oxychloride, white, slightly soluble powder. 
dt-5rownde.i. like the corresponditig dblntides. ' 
which are perhaps a higher briimide and 
e. The electrolytically deposited ittetal ie between 


silver and platinum in colour ; it is extremely soft, and can 
be jfqueezed into wire in a sodium press. — J. T. D. 

Formaldehyde ; Presence of , in Atmospheric Air. 

H. Heiiriet. Comptes rend., 1904, 138 , 203 — 205. 
IIain-watbus, especially those from fogs, were concentrated 
from 30—40 litres to 200 c.c., and the concentrates distilled, 
Tlio. distillates contained formic acid and formaldehyde. 
The presence of the latter was confirmed by tests with 
resorcinol, with peptone a» d ferric chloride, with liy- 
droxylaminc (formation of oxiine and thence of hydro- 
cyanic acid), and with diraothyaiiiline and sulphuric acid- 
Attempts to determine the amount of formaldehyde gave 
from 0*00001 to 0*00005 parts of the weight ot the air. 
The nutiseptic properties of this atmospheric fonuaklehyde 
are no doubt of great importance. — J. T. 1). 

Sugars; Synthesis oj ,from Trio.vymethylene. 

Scyewetz and Gibello. Comi>tes rend., 1904,138, 150. 
Tbioxi'methtlenb (paraformaldehyde) is easily soluble in 
aqueous solutious of sodiutn sulphite. On boiling it with 
20 parts of anhydrous sulphite in 10 per cent, solution, the 
aldehyde is completely decomposed after 10 minutes with 
formation of sugars. The mixed osazoues obtained from 
the resulting liquid yield a small quantity of formosazonc, 
m. pt. 14S“ C., ou extraction with boiling 80 per cent, 
alcohol. The residue is washed dried on tiles, and boiled 
with benzene, On cooling the benzene solution, the osa- 
zone, m. pt. 131 of ylycerose separates. The ^’esidue^ 
insoluble in bt-nzene, after repeated cr 3 ^stal]isations from 
.50 per cent, alcohol, yields shining yellowish laminary 
crystals, of which the composition has not yet been 
determined.— W”. A. C. 


Fermentative Action of JMangnnous Salts in presence of 
Colloids. A. Trillat. (’omptes rend., 1904, 138. 274 
277. ’ 


Manganous salts in pn^sence of colloids and a trace 
of alkali (this J., 1904, 188), show among others the 
following reactions, noteworthy for their similarity to the 
actions of oxydases : — 1. Exposed to air, the solution 
oxidises and turns brown, though without precipitation. 
2, VV'th tincture of guaiacuin, out of contact with air, no 
reaction, or a very faint one is shown; while when air 
has access, an intense blue colour is formed. 3. Quiaol 
(hydroquinone) is converted into quinone. 4. Added to 
solutiou of pyrogullol, and air passed through, these 
solutoQs yield parpurogallic acid, in quantity six times 
as great as is yielded in the same time by pyrogallol and 
alkali alone. 5 The successive formation and reduotion 
of raangancse <lioxide in these experiments ^ can be seen 
and followed by the reaction with the tecramethvl derivative 
of diphenylmethane (this J , 1903, 761). 6. The oxidation 
of phenols is accompanied by evolution of carbon dioxide. 
7. In certain oases, the active portion of the colloidal 
soliuion can be isolated by precipitation, and can be then 
redissolved to form an active solutiou. 8. The properties 
of the solution are destroyed by heating for 20 minutes 
to 105'^ C., though it slowly regains them after cooling. 
9. The action on gallic acid shows that heat destroys the 
activity due to the manganese compound, but does not 
affeot that due to the alkali. — J. T. D. 


Soluble Ferments / Emulsion of Blondlot Rays during 

Action of , Lambert. Comptes rend., 1904, 138. 

196—197. ’ 

Fidrin, acted ou in a test-tube by pancreatic juice rendered 
active by kinase, showed on a calcium sulphide screen an 
emission of N-ra^s, which, ceased after the fibrin was 
d'Ssolved, ^ A giuular rgsult was given when an artificial 
gastric jui(m was substituted for the pancreatic juice. 
Fhoto^aphic as well as visual evidence of this was 
obtained. These results are po'^sifily .analogous to those 
obtained by M. Blondlot firom tissues under constraint. 

— J.T.D. 

Camphor; Formatiem of H. Shirasawa. Bull 

• . OoH. Ag^iC.,!Tokfo. « Pharm^ J., 1004, 72 , 77. 
AcdoEDiN6 td tlie authdr, oil cells appear very early tinker 
the vegetative point of the camphor plant. In the young 
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organs, the oil cells contain an essential oil, formed in the 
layer called hv Tschirch, the ‘‘ resinogenous ” layer. In 
Tropical countries the oil and the “ rcKinogenons ” mass in 
that layer are of a thicker consistence than in the temperate 
climate of Southern Kurope. Old leaves contain more oil 
than young i.nes. The triiusfornuition of the oil into 
camphor docs not take place until some time after ilie 
formation of the oil. In the old wood the oil js ipore 
frequently colourless and crystals of camphor are more 
abundant than in the young wood, in which the oil is often 
\cllo\\. The oil cells do not exist in the woody parts, 
libro-vuscular bundles, or ni the epidermis ; there arc more 
oil cells in the socondar> than in the primary bark, but 
they are nioie abundant in the wood ]>arcnchynia than in 
any other tissue. The jiarcricliyma alsc* fields more 
c olourless oil and crystals than other tissues. In tlu' young 
jtith, the oil cells are numerous, but diuiini.sh in mmiber 
with age 'IMie autumn wood contains more oil tli.in spring 
wood. — A. S. I 

Living Cells, Fund tons of Peioinhs in the Chemisln/ 

of V/ f. The n! Ndiutv of the On/iloscs. 

K. t'hodat and .A. liaeh. Her , M)04, 37, ‘I'l 
Aso (this J., 1007) has sngge.sled that tlie piineijdes 

in the plant organs which yield the blue reaeiioii with 
guaiiicum tinctuje on the one l.and and libeiate iodine from 
]*otassiuni iodide on the other, are not identical, hu^ that j 
the latter icaction is due lo ninous ac-id, wdiich lu has 
detected in the buds ol‘ sugitfijolid. The authors 
point out that if it weie a iiuittci ot oxidation by nitious 
acid, all the usual reactions of the oxydases (such as the i 
bluing ot guaiaeiiin resin, the oxidation ol pyrogallol, Ac.) I 
w’ould also he attributable to that aeid. As a matter of ! 
fact, a seiies of quantitative e.vperlim nts shovv.s (hat the * 
oxidation ef pyrogallol by nitiMUS aeid follows exactly the 
same ineclminsm, us regards the influence of timi* and ]>ro I 
portions oi oxidising agent, as the oxidation by o.xydascs 
It may fairly he assumed, therefore, that oxidations by 
nitrous aeid uic efteeted by means of an intermediate hyjK»- 
thetictil peroxide of the type ON. i •.O.NO. f( omjiuie this 
J., 1904, 60, col. l,foui lines from bottom ] In view of the : 
great similariry between tlie oxidising properties of nitrous ! 
acid and those of the oxydase.", (he uuiliors have applied a 
number of tests to a very active, purifli'd, luepaiation of 
Lavtarius oxydase The sohiliou of this oxydase reacted 
very powerfully with guaiaemn tincture aud with potassium | 
iodide and starch. It gave, however, no coloiation with ! 
diphcuyUimiiie and concentrated sulrihuric acid nor with 
m-phenylenediaiuiuvMii presence of snlphuric aeid [( Ji les.s’ j 
test]. There can, theiefore, be no possibility of the active i 
principle being identical with nitrous acid. With M-jdieny- ' 
leucduimiuc in presence of very diluti* acetic aeid, a 
coloration, violet at first, aud subsequently an intense blue, I 
wa.s formed. This colorulion is characteristic of oxydases, | 
as also of peroxydascs in picsence of hydrogen peroxide. ; 
A dark violet-blue coloration was developed with r. -miphthy- ; 
hunine and sulphanilio acid in presence of dilute acetic ) 
acid. The oxydases prepared from fungi yielded the 1 
reactions ot the albuminoids only to the slighte.st extent, ; 
and their albuminoid nature is v'ery questionable. In i 
investigating the nature of all preparations of this sort, it , 
must be borne in mmd that the composition ot the active 
products always partakes of rhe nature of the substrata 
from which they have been isolated — .1 K. II. 

Aromatic If tiloid JJrririUn < s ; Direct Ileilttelion of , 

hij fineh/ dindrd Xicked and Hydrogen. 1’. Sahitier aud 
A. Maiihe. Coinptes rend , ] no 1, 138, - Id - lUs’ 

MonoCHLouoBKX/kxk vapour and hydrogen, passed over 
finely-divided nickel at IC.O’ C, give cyclohexane and 
nickel chloride, ami the action ceases wh«'n tin* whole of 
the nickel has been converted into eldoridc. At 270" (1, 
however, the products are hon/eue and a little diphenyl, 
aud the action is continuous, for the nickel chloride is 
reduced by the excess of hyalroge'i. Tlie more highly 
chlorinated benzenes give mixtures of bwuzeue and lower 
chlorinated derirates aud no doubt could be <;ompletely 
reduced by longer exposure or by u repetition of the process. 
Haloid derivatives of alkylated or hydroxy -benzenes are 
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more readily reduced than the corresponding derivatives of 
benzene ; haloid-amino-derivatives arc still more easily 
reduced, while haloid-nitro-derivatives have the nitro-group 
reduced and the halogen removed simultaneously. Brorao- 
derivatives are reduced lesrs easily rhan ehloro "derivatives, 
and iodo-dcrivatives only by passing their vapour alternately 
with hydrogen over the metal, as the vapour of the iodo- 
derivative prevents or hinders the reducing action of the 
hydrogen on the nickel iodide.— J. T. J), 

Specific notation of strongly Optically Aclire Compounds ; 

Jnflnencc of Temperature 07i the . II. Grossmanu 

and II. r<»tt(‘r. Iki,, 1901, 37, 84—88. 

As the temperature rises, the specific rotation of ammonium 
moly bdenylbinialate, iMot )./C,[Ir,()-,N H 1 ) 0 , increase.s to a 
maximum at about .'l.'i C., and then coiitimiously falls 

with the further riso. Thus, fer a solution containing 
10 -.343 per cent, of the complex salt, the values of the 
speeifie rotation at 10, 3.V, and 0.)' C. sue -57*0-, 
— (>()*.'), and —.».)• .0 ' ie.s]>eelively. .As the dilution of the 
solution iiien-H-es, the (liffWeiiee belwxeii the initial ami 
maxliiiiim v.ilui" of tlie .s])ecific rot.il ion becomes less, but 
the diminution at higher temperatiire.s becomes more and 
more marked. \ simihu heliavioiii is met with in the 
case ol the (airresponUirig sodium salt, the H{)eeific rotation 
of which nsiches its niaximuiu sit about .'lO' C. This 
phenomenon is pel ha])s analogous with that exhibited bv 
ineotine, vvlilch sluiwv a minimum rotation at a certain 
concenti ali<ui With potassium moly bdenyltartrate, no 
such maximum is ob.served, the speeiHc rotation diminishing 
eontiiiuoiisly as the teiiipi-rature rises. — T. H. T. 

Kief el Caihonyl ; Chemieal Reactions if . Part II 

Reaction icith Aromatic Ifydiorarhous in presence if 
Alumtnnim Chloride, Synthesis of Aldehydes and 
Anthracene Denratives. J. Dewar aud II. O. Jone" 
I’roc. ('hem Soe , 11)01, 19, 6. 

Nkjkil <‘aihonyl ihu'S not react with eitlier aluiLiiniiim 
ehloridi' or ben/die separately , hut with a mix lure of the 
two substarees, a violent reaction begins immediatoly, 
hydrochloric acid being evolvi'd 

From ben/.eiu‘ at the ordinaiy tempi'rature, hcnzaldchy de 
is p»()diie<Ml together with traces of oils having lagh boiling 
points. At 100 ( , t he (juantily ol benzaldcbyde is mucli 
smaller, ami anthra<‘ene, which is now the chief jiroduct, 
is prodiieeil in eonsidorahle quantltii's. 'Phe reduction 
nrobahly dm- to thi‘ action oi ibe nickel produced by the 
decompo.silioii of the niekid carbonyl 

Toluem^ giv(‘s p-toluaklehyde ami 2 : 6 aimetliylauthracene 
(in. pt. 21,')— 2J(> ) 7u-Xyleiie similarly yields 2.4-di- 
methylbcn/aldehyde and a tetiamethylanthraceiic melting at 
280’ C., which is in all probability' 1.3:.'). 7-tctrainethy 1- 
anthraccne. jAIe.sityleiie yield.s an aldehyde only, con- 
densation to an anthraeene derivative being in this case 
impossible. 

Naphthalene behaves in an entiiely different way ; no 
aldehyde i.s fornii'd either in the cold or at 100 ’ C., and a 
hy"dr<»earl)on, is produced together with oilv^ or 

re.-inous suhstanees having very high boilii'g points. 

jBookiS. 

KaUI. HkO.VIVXX.S Ani.KITI .X’G /UM Exi'liltIJVIENTJRBN BEl 
\ OKJ.i sr.xGi-ax ireu \xou(;amsche Chemii:, zum 

GEUIlArCU AX UxiVERSlTAThN, TE( Il.X'ISCIlEN IIoCH- 
SCIiriEN U.X O IIOIIEKEN LeiI U VN.STALTBN. VoQ Prof. 
Dr. O KvniAMi. Driito Auflage. Friedrich Vieweg 
und Sohn, Braunschweig. 1904. M. 19 (paper); M. 20 
(cloth). 

. 8vo volume containiug preface, table of contents, 808 
pages of subject-matter, illustrated with 404 ongraviugs. 

' At ihe end is an alphabetical index of subjects. The grSit 
j feature of this work consists in the illustrated descriptions 
of methods of preparatiou and apparatus used therein. 

I I. Introduction. The Auditorium for Experimented 
I Chemistry. General Remarks on the Preparing of Experi- 
I ments, &o. Mechanical Operations. 11^ Metalloids. 
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III. Mktals. The author is speciillj iudebted to the fol- 
lowinir for coaQinunicAtions of value and other assistauce 
lUiohner, Monte, Erdmann, E. Fischer, Giesel, Harries, 

A Knorre, Lanffe, liondolt, Marckwald, Miethe, and Peters. 

Thk Phase Rule ant> Its Applications. By Alex. 
Findlay, M.A., Ph.D., &c. Together with an intro- 
duction to the Study of Physical Chemistry by Sir 
William Ramsay, K.C.B., F.R.S. Longmans, Green, 
and Co., 39, Paternoster Row, Loudon ; New York and 
Mombav. 1904. Price 58. 

.'^mall 8vo volumt* eontuining preface, table of contents, 
introduction by Sir William Ramsay (17 — 64), and 802 
p:igcs of subject-matte r on the main question, subdivided as 
follows I. The Phase Rule. II. Typical Systems of 
One Component. III. General Summary. IV. Systems of 
Two Components. Phenomena of llwsoeiution. V^ Solu- 
tions. VI. Solutions of Solids in Liquids, only One of 
the Components being I'olatile. Vll. Solutions of Solids 
in Liquids, only One of the Components being Volatile. 
VTll. Equilibria between Two Volatile Components. 
IX. Solid Solutions; Mixed Crystals. X. Equilibrium j 
lietweea Dynamic Tsomerides. Xf. Summary; Applica- | 
tions of the Fhuse llule to the Study of Systems of 
Two Components. XII. Systems of Three (Jomponents. 
Xlll. Solutions of T.iquids in Liquids. XIV. Presence of 
SoJiil Phases. X\. Isothermal Curves and the Space 
Model. XVII. Systems of Four Components. Appendix. 
f x])erimental 1 terermination of the Transition Point. There 
IS finally an index of names and one of subjects. The book 
is one of a Herie« of text-books of physical chemistry, 
edited by Sir William IJamsay. T'he introduction above 
refeired to may be bad separately bound, as a «mall 8vo 
volume of 48 pag('s, at a price of l.v. 

Ki.kmentr of Inoio.anic Chemistry. By Harry C. 
.loNKR, Abso( Profes«<or of Physical Chemistry in the 
Johns Hopkins University, Tin* Macmillan Co., 
JNe\^ York and London. 1903. Price 6s. 6(i. 

Small 8vo volume containing preface, table of contents, 
326 pages of subject-matter, and the alphabetical index. 
There are .'‘>9 illustrations, and the subject is treated <>f 
uudei the folloAviug hefids : — I. The Science of Chemistry. 

II OxAgen 111 ll^d^ogen IV. AVater. V. Chlorine. 
VI, Laws of Chemical Action. VII. Ozone and Hydrogen 
Dioxide AOll. Compounds of Chlorine with Hydrogen 
and Oxygen. IX Nitrogen and Compounds. X. Neutralis- 
ation of Acids and Bases. XI. Atmospheric Air also 
Certain Rare Elements in it XII. Determination of 
Jlelative Atomic Weights XIII. The i^eriodic System. 
VIV. Ibominiu Iodine, Fluorine. XV. Sulphur, Selenium, 
'IVllunum. XVI I’hosphorus, Arsenic, Autimony, also 
Bismuth, and Compounds. XVII. Carbon, Silicon, and 
Boron R61e of (Jarbon in Producing Light. XVIII. The 
Metals. XIX Calcium Group. XX. Magnesium Group. 
XXI. Alummium. XXII Iron, Cohalt, Nickel. XXIII. 
i^Ianganesc Group XXI Copper, Silver, Gold. XXV. 
Lead, Tin XXVT. Ruthenium, Rhodium, Palladium, 
Osmium, Iridium, Platinum. XXVIT. General Relations 
within the Groups of the Periodic System and between 
the Compounds of the Afetals; Nature and RAle of Ions in 
Chemistry. 
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I— GENERAL. 

Moj^tula Trade Actounts ior 1904; Changes 

IN THE — . 

Bd. o f Trade J., Feb. 11, 1904. 

I he Board of Trade desire to direct attention to the fact j 
important changes have been introduced into ' 
t-iin to imports and exports to be con- 

tor t Qoj ^°A Accovntfi of Irade and Navigation, 

of the accounts for January with 
TirJn during each month of 1908 will show that the 

P tipa of these changes, so far as they relate to the 


specification of new headings or to changes in previously 
existing ones, are as follow; — 

I. Import Section of the Acconnts. — In Group II,, relat- 
ing to imports of Raw Materials,"’ the imports of “ Lin- 
seed Oil,” “Cotton Oil,’* “ Rape Oil,” and “Other Sorts” 
of seed oils are to be separately distinguished instead o 
being included under the general head of “ Seed Oil,” a 
formerly. 

►Several alterations have also been made in Gronp III. 
(“ Articles wholly or mainly manufactured ”). New 
headings are introduced umler “ Chemicals ” for “ C)oal 
Tar Products, not Dyes,” “ Cream of Tartar,” “ Muriate- 
of Ammonia,” “ Sulphuric Acid,” and “ Tartaric Acid ” ; 
iiud the sub-division of the former heading for “China- 
ware or Porcelain and Earthenware,” so as to show 
I separately particulars of the imports of “ Porcelain, China- 
I ware, and Parian,” “Earthenware (including Semi-Porce- 
I lain, Majolica, and Glazed Hearth or Wall Tiles),” “ Jet, 
R(»ckingWm. and Glazed Terra Cotta Ware,” “ Red Pottery, 
Stoneware, Brown, and Yellow Ware,” and “Other Sorts 
(including Electrical Ware and Door Fittings, and Chemical 
Ware).” “Oil Seed Cake” is also sub-aivided' so as to 
show “ Linseed Cake,” “ Cotton Seed Cake,” “ Rape Seedi 
( ake,” and “ Oil Seed Cake of Other Sorts ” separately. 

Additional information is also given under various head- 
ings in this section of the accounts in respect of the 
countries from which goods are imported. 

II. Section relating to Exports of British and Irish 
Produce. — In this section of the accounts, in addition to 
various alterations as regards the statement of countries to 
which goods are exported, the following chsnges are 
noticeable ; — 

Under the head of “ Seed Oils ” the exports of “ Linseed 
Oil,” “Cotton Oil,” “Rape Oil,” and “ Other Seed Oil ” 
are now separately distinguished. Considerable changes- 
have also been made in the classification of “ Chemicals, 
Drugs, Dyes, and Colours,” particulars now being show n 
separately for “ Cream of Tartar,” “ Muriate of Ammonia,” 
“Sulphuric Acid ” and Tartaric Acid,” while the heading 
for “ Coal Tar Products, not Dyes,” has been sub-divided* 
i into “Aniline and Coal Tar Oils,” “Carbolic Acid,” 
“Naphthalene and Anthracene,” and “ Other Sorts,” 
Under “ China ware or Porcelain and Earthenware,” sepa- 
rate particulars are given for the different heads enumerated 
above as among the changes introduced into the Import 
Section of the Accounts, and similar alterations to those 
specified in that Section arc also made in respect of exports 
of “ Oil-Seed Cake.” 

It is further intended to publish each quarter an account 
of the value of the re-exports (i.e., the exports of good* 
previously imported (to each Foreign Country and British 
Possession, as is already done in the case of imports and of 
exports of British and Irish Produce. 

Switzerland ; Trade of , in 1902. 

Foreign Office Annual Series, No. 3111. 

The total imports of druggists’ sundries and chemicals in 
1902 amounted to 1,588,000/. (55,000/. from the United 
Kingdom). The principal imports from the United King- 
dom consisted of: — varnishes, 6,600/.; stearin, 6,000/.; 

! arsenical acid, sugar of lead, borax, and salts of soda, 5,000/. 

I and pharmaceutical preparations packed for wholesale and 
for retail, 4,600/. 

Out of a total import of 53,000/. for porcelain and china, 
the United Kingdom only supplied to the value of 1,200/., 
and of the imports of superior pottery (total 57,000/.), 
only 2,000/. The total importation of lavatory fittings of 
porcelain was lS,(i00/., of which 8,000/, came from the 
United Kingdom, an increase of 3,000/. on the previous 
year’s figures. 

The total imports of paper, &c., amounted in 1902 to 
366, MO/., an increase of 18,000/. on the import*; of 1901. 
The imports from the United Kingdom amounted only to 
12,500/., a decrease of 1,800/. More packing-paper and 
common cardboard w'ere imported than hitherto. 

The import of brandies, rums, &c., from the United 
Kingdom was 3,000/., out of a total import of 34,000/. 

The total imports of oils, soap, and fats amounted to- 
568,500/., of which the United Kingdom supplied 22,600/.; 
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or 8,000/. more than m 1901. The imports of oils for 
varioiw trade purposes amounted to 18,000/., uri increase of 
8,000/., \rbile the value of the imports of end liver oil and 
soaps decreased. 'J’he importation of tin* latter article is 
greatly decreii'^ing as the lactorios established in Switzerland 
are now fully able to supply home requirements. 

'J'he following articles nere imported into Switzerland 
from India: — Chemical products, 64,700/.; tin ni hars, 
/>‘J.r>00/. ; oil seeds and oil fruits, 4,700/ 

Switzerland’s exports to India included chemicals, 41,500/. 

Sarutnu ; Buitimi Tkvoe with , IN 1002. 

Foreign Office Annual Scries^ No. ,'illO. Dec. 1903. 

Imports at the Porl.s of Sardinia 

dnriiHf the gear 1902 
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Though in 1902 the liiiited Kingdom lias hrirn foremost 
in the import.* into the province of (.'agliuri, that i.s due t<i 
the amount of coal cntere<l, as there still is but a trifling 
trade in British industrial ju oducts, which once k\as of great 
importance. 

The principal causes ot the fall an-: — the heavy duties 
imposed on British industrial imports ; the successful 
competition of otlier countries, especitdly of yicnnaiiy and 
France; the refusal of British manufacturei «, traders and 
merchants to use the deemml system tor weights and 
measures for the sales here. 

Mexican Tkaof in 1902. 

Foreign Office Annual Senes, No. 9112, Jan. ltt04. 

Imports. 

The value of all kinds of chemicals and drugs imported 
into Mexico in the ;^ear 1902 was 5.V?,59 4/,, as against 
508,181/. in the preceding year 

The principal articles imported under the heading Chemicals 
in 1902 were colours of all kinds, prepared, and in jiowder or 
crystals, valued at 9S!,92G/. ; drugs of all kinds, including 
patent medicines and pills, valued nt 92,94.':/. ; caustic soda 
and potash, valued at 52,720/. All kinds of perfumery and 
soaps are included under this heading, us well as a numbei 
of smaller and less important articles. 

Stones and Farths, including Lime, llydranhc Lime, 
and Cement — The total quantity w'as 44,392 ton*. '.allied 
at 90,722/., as against 30, ('94 tons, with a value ot 59,(>77/., 
in 1901. 'I'his increase is accounted for b) a greater 
demand for cement, not only for street paving hut also for 
buildings. 

China and Karthenware were imported into Mexico 
during the year 1902 to the value of 66,198/., <-ompared 
with 66,006/. in the year preceding. JNIosr of the china 
and earthenware conies from France and (Germany, and 
though it is not, perhaps, of such good qualit> as that of 
Bi-itisb manufacture, it is more suited to the wants of the 
market, as on account of its being lighter it pays less duty, 
and is consequently in greater demand, as it is so much 
cheaper. 

Glassware. — ^The importation of glassware ma} be divided 
into several headings, the principal of which are common 
glass bottles for wines, beers, and vinegar, &c., representing 
a value of 87,628/., the greater part of which is supplied by 
Germany. Fine glats for table and other purpo.ses was 
imported to the value of 70,872/., mostly from France and 
Germany, but this amount includes a fine quality of moulded 
glass from the United States in imkatioo of the best kind 


I of cut glass. The value of the imports of plate glass was 
25,615/. The new glass factories recently erected in the 
city of Puebla are turning out all kinds of glassware, which 
is not only superior to any that has been made in the 
I country before, but is copied from the best styles, and the 
prices are very much low'er ihaii foreign glass. 

Fire-arms, <Vc. —The value of all kinds of fire arms and 
ammunition imported in the year 1902 was 315,996/., as 
against 292.739/. in the preceding year. Of the former 
amount, 168.163/. represents the valut' of dynamite and 
I other explosives, the remainder being the value of fire-anas, 
' mining fuse and mining powder. 

Leather Goods. — Prepared hides and skins represent a 
large portion of the value of the imports of leather goods, 
the value in 1902 being 46,869/ Most of these come from 
Germany, and are in all jirobability tliOhC exported from 
Mexico 111 a dry or malted condition, and which are nearly 
all sent to that count! y for preparation. 

I Petroleum. — Although several jietroleum springs are said 

, to have been found in man}' parts of the country, the impor- 
tation nf both crude and icfined petroleum in 1902 amounted 
I to 120,493/, as compared with 102,716/. in 1901. 

Paper. — The importation of jiapcr, and the manufacture 
thereof, including cardboard, in 1902 show a decrease on 
I the previous year, the valiu' in 19()2 being 388.355/., us 
(“ompared with 404.152/. in 190] 

E.t ports. 

The exports of gold amounted, in 1902, to 1,926,211/., 
as against 1,81 7,960/. in 1901 Of this, the greater quantity 
was in bullion, and amounted to 1 ,899,665/., a* compared 
! with 1,666.675/ in the pn*vions year The gold ore repre- 
sented a value of i»0,796/., the gold ctiiii 25,780/., of whicli 
' 21,129/. was Mexican, and tlie remainder foreign gold coin 
; re-exported. 

i The export of silver in the } e:ir 1902, ;is (omjmied with 
’ the previous years, is as follows — 


llMXi f 1901 1902. 


3>‘ils Dols. I Dols. 

Silver on* and dust 12.1.!KV>2I SM1(;8,01.2 , 4,108,089 

„ hnlhoii K{..M7 .h:io :tH.8(}0404 ! 47,975.23(5 

„ coin - i I 

Mexican 22.230,053 ]], 709,215 ' 17,021.700 

Toreurti t.}0,70+ ’ 207,048 13i,82r» 


Total 7s.003,080 ’’ 60.565,007 I OS(,830,fi50 


[ The increase in the exports of copper is proof of the 
increased development of tlie mining industry of Mexico. 
The quantity cxjuirtcd in 1902 :iniounted to 62,087 tons, 
as compared with an expoit of 42,04 7 tons in 1901 ; of 
this quantity mily 6,000 tons were exported in the shape of 
ore. 'I’he value repoited in tin* otHcial returns for the exports 
in 1002 was 18,290,268 (iols., w hich, converted into sterling 
i at the rate of l.s Hgi/. to the dollar, gives a sterling value of 
I 1,566,713/., as couifiare.i with 1,295,434/. in 1901, when the 
i price of silver was at l.s*. 1] ^f/. to the dollar. 

The greater part of the copper exported, cither as ore or 
I matte, finds its way to tlie I’nitel 8>tan*s, which acts as 
the principal distributing centre of the world. The only 
other country which supplies that market with copper in 
any quantity is British ("oliimhia : hut it is now said that 
the production of Mexico exceeds that from the latter 
country. 

A further increase in the quantity and value of the lead 
j exported in 1902 is also \ isihle. Tlu* amount exported in 
i 1902 was 105,783 ton* (of which only 116 tons were in 
j the shape of lead ores), and was valued at 527,697/., as 
j compared with 78,241 tots, valued at 447,931/., in 1901. 
The lead ig nearly all sent to the United States. 

Many other metals are also found throughout the country, 
including antimony, iron, tin, mercury, and zinc, and it is 
quite probable that others also exist, as also sulphur deposits 
and coal and salt beds. 

There was a decrease in the v’alue of the exports of dye- 
' woods in 1902, but this is in all probability due to the lower 
I rate of exchange at which the silver values lhave been eon- 
1 verted into sterling. The only two woods of any importance 
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whici) are covered by this headiDir are logwood and fustic ; 
;U,718 tons of the former and 5,504 tons of the latter having 
been the total amount exported in 1 902. 

Indigo, cochineal, and orchd were at one time exported 
in sufficient quantities from Mexico, but since the introduc- 
tion of the aniline dyi stuffs the cultivation of the indigo 
plnnt, the moss for the extraction of orchil, and the cactus 
on which the cochineal was propagated, have almost entirely 
died out ; it is to he expected, however, that if any impulse 
is given to agriculture in general, these particular industries 
>vill also come in for a share, the more so as it appears that 
Done of them require very expensive or arduous labour for 
their cultivation. 

The cultivation of vanilla i.s now being more extended, 
and it grows luxuriantly in the warm lands along the 
coast there seems no reason why the exports should not 
show a greater increase. The amonot exported in 1902 was 
1 iy,57f) lb., as compared with 13,991 lb. in 1901, and the 
viilnes ot these exports were respectively 98,550/. in 1902 
and .'i7,42(;/. in 1901. 

jII.—TAR products, petroleum. Etc. 

PKTUOLEriVI; lluSSlVN . 

Chem. and Druggist, Jan. 30, 1904. 

The i)roduction of petroleum in the llaku district during 
1903 allows a considerable falling-olf us comnared with the 
vcais immediately preceding it. It is calculated that the 
output amounted to 595 million jioods, us agani'^t 637 
millions in 1902, 672 mdlions in 1901, and GOO millions in 
1900 During the first eight months of 1903 the priees of 
naphtha remained low, but in the later mouths a perceptible 
imjiiovcmcnt took place. 

VIL— ACIDS, ALKALIS, Etc. 

Arsenic; Production of , in 1903. 

E‘<g. and Mining Jan. 14, 1904. 

The pioduetiou of arseuious oxide in the United States 
during 1903 was 590 short tons, as compared with 1,353 
short tons iii 1902 and 300 short tons in 1901. The sole 
producei of white arsenic is the Puget iSound Reduction 
( 'oinpanj, at Kverett, Washington, whicti has recently passed 
into the control of the American Smelting and Retining 
< 'om])any. Prior to 1899 the world’s supply of urseuic 
and it-< compounds was derived mainly from the mines in 
Uornwall and Devon, and near Freiberg, Germany. The 
closing down of the Devon Great Consols mine iu 1901 led 
to thy exploitation of deposits m other countries, Canada 
becoming a new producer in 190U and the United States in 
1901. 

Although arsenical pyrite occurs iu many places in 
Ontario, Canada, the total output of arsenic has been 
derived from the mines of the Canadian Gold Fields, Ltd., 
at Deloro, Hastings county, the production of which con- 
tinued to irierease uuiil April, 1903, when the mines were 
closed down pending negotiations, with the view of con- 
holidatiiig the arsenic properties at and near Deloro into a 
single cinupany in order to produce a largely increased 
annual output at a smaller cost per ton. 

The United States Arsenic Mines Company has been 
developing an arsenic deposit at Pilot Mountain, 17 miles 
from Christiansburg, Va. An adit 215 ft. has been driven 
into the hillside, and from it a drift of 55 ft. extends to an 
8-ft. vein ot arsenic ore reported to average 25 per cent. 
t>f arsenic, wtiich can be mined at a cost of 70c. per Ion. 
A building 300 ft. by 70 ft. has been erected for the mills 
and furnaces, and a cohmy of dwelling-houses for the 
labourers, a store, blacksmith’s shop, saw-raill, office, labora- 
tory, &c., have been put up. The plant is equipped with a 
125.h.J), Westinghouse engine, two 75-h.p. return tubular 
boilers, four dynamos (one of 75-h.p., one of 15-h.p., and 
two of 2-h p.), a 10 by 2U-iD. Blake crusher, a 27-ft. Howell- 
White calcining furnace, a set of rolls for pulverising the 
prt^uct, pumps, &c. The capacity of the plant, when 
finished, will be 70 tons of refined arsenic per day. The 
region is wild and mountainous, and a traction engine was 
used to transport the. machinery from Chiistiansl^urg. The 
company expects to begin producing white arsenic early 


The Mineral Creek Mining Company, owning an arsenic 
property at Mineral Creek, Washington, reports a laige 
body of regular ore which can he mined and convened into 
white arsenic very cheaply. About 1,000 tons of ore have 
been mined and are held in stock awaiting (he completion 
of the smelter, which is nearly readj* for operation. Minert^l 
Creek is situated not far from Eiha, which is on the line 
surveyed for the Tacoma Eastern Railroad. 

A recent discovery of metallic arsenic has been made at 
Washington Camp, Santa Cruz county, Arizona. The metal 
occurs in masses attached to the walls of smiill pockets in 
a dolomitic limestone, and in some instances the pieces of 
ar.senic weighed several pounds each. From one pocket 
more than 50 lb. of metallic arsenic was obtained. 

VIU.-^GLASS, POTTERY, AND ENAMELS. 

Glass Making in Germany and Austria. 

Bd. of Trade Fch. 11 , 1904. 

The Technical Instruetion Committee of the Staffordshire 
County Council has issued a pamphlet containing extracts 
from a report by Mr. Frederick Carder (of the W'ordsley 
School of Art), on a visit to the glass-making districts of 
Germany and Austria. 

At works near Koepenick the furnaces are worked on 
the Siemens* regenerator system, the gas being produced 
from anthracite ; they are oblong in shape, with five pots 
on each side. The men work on a stage or platform of 
wood, about 2 ft. 6 in. in height and 7 ft wide, erected 
round the furnace. 

At Tscheruitz there are six Siemens* regenerative fur- 
naces, some with 12 pots and others witli 10 pots in each 
furnace, all the pots being open. 

In the cutting and grinding shop, with one or two 
exceptions, all the mills run horiz mtally and not vertically 
as in England, and va’-y in diameter from 2 feet up to 
5 feet. 

X.^METALLVRGY. 

Platinum Production or Russia. 

Eng. and Mtnmg J,, Jan, 21, 1904. 

The production of platinum in 1903 is reported by the 
Russian Department of Mines to have been 389 poods 
3 funts, which is equivalent to 204,892 troy oz., as com- 
pared with 446 poods, or 234,878 troy oz., iu 1902. 

Mining in Spain. 

U.S. Cons. Reps., No. 1868, Feh. 4, 1904, 

The Finanz Chronik states that the revival ot Spanish 
industries, which is usually not sufficiently appreciated, is 
especially noticeable in the mining and metallurgical 
branches. The production of silver ores, manganese, load, 
and sulphur is constantly increasing ; that of copper has 
increased but little during the past few years; that of silver- 
hearing lead ore has decreased. The Somorrostro Mine 
deserves special mention as a big producer, with about 
350,000 tons per year. The copper mines of Cordoba, 
Huelva, and Seville, as well as those of Tbarsis, and Eio 
Tinto, have a world- wide reputation. The latter has a 
production valued at about 550, OOo/. per annum. The 
lead mines of Jaen, Murcia, Almeria, and Linares yield 
an annual output of nearly 1 00,000 tons, Santander aud 
Murcia produce 86,000 tons of zinc per year; Oviedo, 
Huelva, and Seville, 30,000 tons of manganese ; and 
Caceres, 10,000 tons of phosphorite. Of the mercury 
mines in the province of Ciudad Real, the most important 
one, operated by the Government, is the Almaden. During 
the year 1901, 443 new botrings were made in this mine, 
and the total production of pure mercury amounted to 
630,689 Ih. 

Gold ; Ocouerbnob of , iir Geeat BEiTAiir 

▲ND Iebland. 

J. M, Maclaren. Trans. North England Inst. Mining 
and Mech. Eng., 1908, 52, 437—510. 

The author gives a description of the conditions under 
which gold occurs in Great Britain aud Ireland. A biblio- 
graphy is appended to the paper. The jrleld of gold in 

o 
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Oreat Britain and Ireland is estimated as follows : — 
land : North Molton, 5811.; VVales, since 1844, 280,617^; 
Scotland: Leadhills, 100,000/.; Sutherland (1868 — 18^2), 
3,000/.; Ireland, 28,855/. ; total, 412,983/. Of the total pro- 
duction, almost all, except that from the Leadhills, has ^en 
obtained during the nineteenth century, and nearly half of 
it during the last 14 years. For the present century the 
outlook is by no means promising, except in North Wales, 
where, in the author's opinion, there is no reason why the 
veins should not be worked with commercial su(‘cess, pro- 
vided that when a “ bonzaoa ” is encoautered, a large 
reserve fund be set aside in order that the vigorous 
prospecting which should be the distinctive ieuiure of 
“ patchy ” mines, can be carried on. — A. S. 

XII.^FATS, FATTY OILS, Etc. 

Soap and PEBimMEUY; Hints to Expoutkrs oi' . 

Ch. of Comm. Feb. 1904. 

The following particulars ns to the trade in perfumery 
and soap in various countries have been collated by 
Handels Museum : — 

Foumania. — The import duties are so high that only the 
he&t and second best descriptions can be imported. Native- 
made soaps are dear, and there is an important demand 
for foreign goods, particularly the French article. Per- 
fumery and cosmetics have to pay a duty of 100 lei (4/,) 
and toilet soap 180 lei (7/. 4s.) per 100 kilos. 

Russia. — In Russia also the high tariff allows of the 
import of the finer perfumes only. 'I'hc native soap 
industry, however, only produces the cheaper qualities. 

Finland. — Finland imports cheap as well as the better 
qualities of perfumery. The demand is to a great extent 
limited to the former, hut at the same time fancy goods 
suitable for presents arc saleable if not too dear. As a 
rule, however, the Finns use fewer perfumes than the 
Russians. In their articles of toilet they prefer antiseptic 
preparations rather than scents. The home manufacture 
of soap is cheap. Importers in Helsingfors buy chiefiy from 
commission agents in Jlerlin, Lnbeck, and Hamburg. Toilet 
■oaps have to pay 105*90 Finnish marks (about 85«.) per 
100 kilos. 

Sweden and Norway. — In Sweden, owing to large home 
manufactures of perfnmer;y, the import trade is confined to 
small quantities of superior makes. Cheap perfumes, as 
well as finer scents, have to pay 2 kroner (2.v. 2i/.) per kilo, 
duty. The duty on toilet soap amounts to 0*50 kroner, 
(6}<f.) per kilo. French, German, English, and United 
States manufactures are chiefiy in request, and latterly 
German in particular. Norway, in spite of a considerable 
borne production, imports a fair quantity of toilet articles, 
the cheaper kinds from Germany and better qualities from 
England and France. Toilet soaps are subject to a duty of 
0*50 kroner per kilo, (minimum tariff). 

Zanzibar, — The Austro-Hungarian Consul reports that in 
Zanzibar, owing to the stringent regulations in respect of 
Che sale of spirits to the natives, the introduction of alcoholic 
perfumes and essences is difficult. 

China and Korea. — In China, European perfumery and 
soap is mostly too dear and insufficiently known. The 
European population at Foochow obtain their supplies chiefly 
from Eoglaud and America. Into Hankow imports con- 
sist ohieny of very cheap lines, principally rouge and scent. 
Korea, in respect of its capital, Seoul, obtains its supplies 
of perfumery and soap (chiefiy fine and medium goods) 
Old Shanghai or Japanese ports. In 1900, Custom statis- 
tics showed an import of perfumery value 6,750 frs. (270/.) 
and of toilet soap value 11,025 ff. (440/.). 

Switzerland, — Switzerland imports all kindi* of fancy 
eoaps and perfumes, but rarely cheap or medium articles. 
France is the chief supplier of perfumery, and Germany of 
eoap, 

Turkey. — Turkey imports all the superior descriptions of 
toilet articles firom France, England, and Germany. In the 
eouDtiy itself only a small quantity of the cheaiier kinds 
nf scents is pr^iioed. Traders in Adria nopie make 
their pgrohases— motUy cheap goods— principally from 
Ckinstautinople. Inquiiy for such goods at Monastir is 
limited, and chiefly In the direction of inferior goods ; 


but, at the same time, the trade might be increased if a low*, 
priced good article were introduced. In Salonika, a local 
manufactory competes keenly with foreign goods. 

Aden and Beirut.-^ln Aden, the anoual import, mostly 
of French origin, of toilet soaps, extracts, wanhes, and 
cosmetics amounts in value to 20,000 fr. (800/.). Cheap 
goods with a basis of musk, civet, rosewater, jasmin, or 
geranium are in good request. 

XIII, a--INVIA-RUBBER, Etc. 

Rubbke Pboduotion ; The Wobld'h . 

Ch. of Comm. J., Feb. 1904. 

I Figures published by Handels Museum show that the 
world's production of caoutchouc fell from 67,500 tons in 
the year 1900 to 54,000 tons in 1902. The largest diminu- 
tion was shown in the case of East and West Africa, iucluding 
the Congo — namely, from 24,000 tons to 20,000 tons. On 
j the other hand, Brazil, Peru, and Bolivia show an advance 
j from 25,000 tons in 1900 to 30,000 tons in 1902 ; and the 
I Straits Settlements, whose production was unimportant in 
1900, appear with 1,000 tons in 1902. The output of the 
Netherlands East Indies (1,000 tons in 1900), Madagascar 
and Mauritius (1,000 Ions in 1900), India, Burma, and 
Ceylon (500 tons in 1900), was not, however, considered 
large enough to be recorded. The share of the South 
' American States not specifically mentioned fell from 3,500 
I tons to 1,0()U tons, and that of Central America and Mexico 
j from 2,500 tons to 2,000 tons. 


I pattnt 2.idt. 

N.B.— In these lists, [A.) means "Application for Patent.** and 
[0.B.1, ** Complete Bpeoiflcation Accepted.** 

Where a Complete Bpeoificatiou oocompaniei an Application, an 
asterisk is affixed. The dates given are (i) In the cose of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
I Complete Bpeoifloations Aoceps^ those of the Offloim) Journals 
j in wUoh aooeptonces of the Complete Bpeoifloations are advertised. 

I Complete Bpeoifloations thus advertised as aooepted are open to 
j inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


L— PLANT, APPARATUS, AND MACHINERY. 

[A.] 2444. Dupont. Distilling apparatus. Feb. 1. 

„ 9620. Tuckfield and Garland. Regenerative dis* 

tillii^ apparatus. Feb. 2. 

„ 9747. Tuckfield and Garland. See under XVII. 

„ 2762. Grossmann. Method aod apparatus for the 

oondensatioD, absorption, or chemical combina- 
tion of gases in the presence of liquids, or of 
liquid and solid substances. Feb. 4. 

„ 2792. Haylock. Centrifugal separators. Feb. 4. 

„ 3003. Slade. Process and devices for filtering 

liquids.* Feb. 6. 

„ 8165. Suzuki. Piled vacuum evaporating appa- 

ratus.* Feb. 9. 

[C.S.] 28,646 (1902). Knudaen. Apparatus for lique- 
fying air and other gaseous fluids. Feb. 10. 

„ 4178 (1903). Diedrich. Diyiog apparatus. 

Feb. 17. 

„ 4612 (1908). Adam. Centrifugal aeparating ap- 

paratus. Feb. 17. 

„ 11,948 (1908). Zachariasen. Apparatus for dry- 

ing and aerating substances. Feb 10. 

„ 25,060 (1903). Haddan (Edsm Reduction 

Machinery Co.). Drying apparatua. Feb. 10. 

II.— FUEL, GAS. AND LIGHT. 

[A.] 2456. British Thoroaon-Hoastoa Oi., Ltd. (Oen> 
Bleetrio Go.). Machines for treating flUmeBts 
for electrio lianps. Feb. 1. f 

„ 2481. Brooka. Apparatua for Che generation of 

gas.* Feb. 1. 

M 2547. Capitaine. Suction gas produftora.* Feb. % 
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PATENT 

fA ] 2.'i78. Roux and Gonb. Prooeafl of treating peat 

^ and other substances. Feb. 2. 

2790. Jordan. Roming and cooking gas. Feb, 4. 
314.3. Liversedge. Furnaces. Feb. 9. 

\\ 8315. Pissarreck and Schnaidinger. Apparatus for 

the manufacture of gas from mineral oils and 
other volatile liquids. Feb. 10. 

fC S 1 4988 (1903). Moor. Treatment of gas liquor. 
Feb. 17. 

5798 (1908). Thompson (Schweizeriscbe Loko- 
motiv- und Maschinenfabrik). Gn e-gen crating ' 
apparatus. Feb. 17. j 

5860 (1903). Siemens. Regenerative gas furnaces. I 
Feb. 17. I 

7622 (1903). Lowden. See under YJl. , 

7770 (1903). Boult (Goldschmid). Manufacture 
of g.as. Feb. 10. | 

778,3 (1903). Edelmanri. Electrodes for arc lamps. ' 
Feb. 10. I 

10, ,>27 (1903). Blau. Process for making an oil- 
gas of high combuhtibb' value. Feb. 17. 

,, 19.929 (1903;. Catier. Generator for power gase.*'. ' 

Feb. 17. 

„ 28,761 (1903). Boult (Koneman). Manufacture , 

of water-gaa. b'oh. lo. 

IV —COLOURING MATTERS AND DYESTUFFS. 

[A ] 2468. Johnson (lladische Amlin und Soda Fabrik). | 
Production of colouring matters of the naphtha- 
lene series. Feb. 1. 

„ 2469. .Tobnson (Badisebe Aniliu und Soda Fabrik) 

Manufacture of a/o colouring matter especially 
suitable for the preparation of colouring matter 
lakes, and of intermediate products relating 
therefo. Feb. 1, 

„ 2608 Johnson (Jloehringer und Soehne). Manu- 

lactnre of azo compounds. Feb. 2. 

„ 2738 Imray (Basle Chemical Works). Mauu- 

facture of new ba«'ic dyestuffs.* Feb. 3. ' 

„ 3096 Runsford ((^as.sella and Co.). Manufacture I 

of azo dyestuffs. Feb. 8. I 

„ 3108. Johnson (Barlische Anilin und Soda Fabrik). 

Manufacture of indigo paste for direct use in the 
fermentation vat. Feb. 8 

[C.S.] 73.-):’) (190.3) Imray (Meister, Lucius und Briining). 
Manufacture of green djestuffs of the anthra- 
quinoiie series. Feb. 17. 

„ 7394 (1903) Johnson (Badischo Anilin und Soda 

Fabrik). Manufacture and production of anthra- 
cene colouring matters and intermediate products. 
Feb. 10. 

,, 8405 (1903). Abel (Act. -ties. f. Anilinfabr.). | 

Manufa<*ture of .sulpbur dyes derived from 
indophenol, Feb. 17. , 

t, 8406 (1903). Abel (Act.-Ges. f. Anilinfabr.). i 

^lanufucture of mordant-dyeing monazo dyestuffs. ! 
Feb 17. * I 

M 857,’) ( 1903). Lake (Oehler). Manufacture of 

dyes. Feb. 10. 

7, 20,151 (1.403). Johnson (Badische Anilin und 

Soda Fabrik). Manufacture of anthracene 
colouring mutters. Feb. 10. ' 

28.033 (1903). Imray (Soc, Chera. Ind. in Basle). , 
Manufacture of tetrazo dyestuffs with the aid of ^ 
2 . 5 . 1 . 7- amidonaphtholdisulphonic acid. Feb. 17. [ 

V.— PRE]»ARING, BLEACHING. DYEING, ! 
I^RINTTNG, and finishing TEXTILES, YARNS, | 
AND FIBRES. ' 

[A.] 2573. Ransford (Cassella and Co.). Means for * 
discharging dyeings. Feb, 2. 

3051. Calvert. Deep shades on animal fibre«, 
developed and produced on the fibres themselves. 
Feb. 8. 

7, 3067. Brougham (Kellner). Blenching. Feb. 8. 

77 3203. Read Holliday and Sons, Ltd., and Turner. 

Production of fast colours on animal fibres. 
Feb. 9, 


MST« 


^A.] 8520. Mellor. Method of and means for cleaning 

, ^ silk and like yams or thread. Feb. 12. 

„ 8529. Hek and Erban. Bleaching and cleansing 

7. vegetable fibres. Feb. 19. 

[C.S.] 3748 (1903). Dixon. Imparting i^dity or stiff- 
ness to ribbons, velvets, bnnti^, and other 
textiles, and to paper and pulp fabnes. Feb. 17. 

„ 7891 (1903). Hendrie and Smith. Apparatus for 

starching or dressing and itentering fabrics. 
Feb. 17. 

VL— COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 7954. Ransford (Cassella and Co.). Method of 
dyeing leather with sulphur colours. Feb. 17. 

Vll.—ACIDS, ALKALIS, AND SALTS. 

[A.] 2541. Hegeler and Heinz. The Glover tower pro- 
cess.* Feb. 2. 

„ 2655, Keogh and Broughton. Methods of making 

aluminium compounds and by-products.* Feb. 8. 

„ 2739. Bellot des Minieres. Apparatus for the 

manufacture of copper amraoniate.* Feb. 4 . 

„ 2827. Elworthy. Processes and apparatus for 

solidifying carbon dioxide. Feb. 4 . 

„ 3018. Davis. Process for the n>anufacture of 

hydrocyanic acid and cyanides. Feb. 6. 

„ .3349. Bloxam (Administration der Alinen von 

Buch.sweiler). Manufacture of sodium ferro- 
cyanide. Feb. 10. 

[C.S.] 3225 (1903). Brothers. See under IX. 

„ 3347 (1903). Pearson. Process of producing car- 

bon monoxide. Feb. 17. 

„ .5230 (1903). Gin. See under X. 

„ 7622 (1903). Lowden. Method of and apparatus for 

converting “ gas lime and other spent lime into 
a more marketable product. Feb. 10. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 2C6.5. Ramford. Substitute for asphalt. Feb. 3. 

[CS.] 3225 (1903). Brothers. Manufacture of plaster 
of Pans. Feb. 17. 

„ 3378 (1903). Jenkins. Manufacture of bricks, 

artificial stone, &e. Feb. 17. 

,, 7.566 (1903). Dobson. Fireproof building blocks. 

Feb. 10. 

„ 7579 (1903). Gilmour, Morton, and Co., Ltd., 

Morton and Milloy. ^Manufacture of glazed 
bricks. Feb. 10. 

„ 27,628 (1903). Herschbach. Manufacture of 

porous bricks or blocks. Feb. 10. 

„ 28,103 (1903). Pratt. Brick kilns und the pro- 

cess of burning bricks. Feb. 17. 

X.— METALLURGY. 

[A.] 2430. Le Mesurier. Process for hardening copper 
or its alloys. Feb. 1. 

„ 2460. Cadotte. Case-hardening compound. [U.S. 

Appl., April 16, 1903.]* Feb. 1. 

„ 2661. Alzugaray. Treatment of complex ores. 

Feb. 3. 

„ 2892. Alzugaray. Extraction of metals from their 

ores. Feb. 5. 

„ 2894. Atkinson. Treating ores. Feb. 5. 

„ 3231. Ogle. Extraction of metals from their ores. 

Feb. 9. 

„ 3235. Schulte-Steinberg. Manufacture of briquettes 

from friable ores.* Feb. 9. 

„ 3538. Cowper-Coles and Co., Ltd., and Cowper- 

Coles. See under XIII. B. 

„ 3559. Crawford and Frith. Heating vessels, 

furnaces, and other receptacles for metallurgical 
and other uses. Feb. 12. 

„ 3628. Brand. Extraction of zinc. Feb. 13. 

[C.S ] 24,417 (1902). Webb. Extraction of precious 
metals from ores. Feb. 17. 

„ 8194 (1908). Schwartz. Smelting ores. Feb. 10. 
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fC.S.] 5230 (1903') Gin. Mjinufa'jture of copper sulphate 
by direct snlphuiisation of the ores. Feb 10. 

„ 802C (1903). Lnsh. Manufacture of steel. Feb. 10. 

„ F298 (1903). Tre-iddiT. Manufacture of steel. 

Feb. 10. 

„ 8299 (1903). Tre^iddcT. Manufacture of steel ' 

plates with a hardened face. Fob. 10. 

„ 9340 (1903) Otto. Ciuciblo turnaces, and the 

production of non and steel hy the direct re- 
duction of iron ores. Feh. 17. 

XII.— FATTY OILS, FATS, WAXES, AND SOAF. 

[C.S.] .'jTSO (1903). Dewar and Linoleum Manufacturing 
Go. Method of treating wood-oil to form pro- 
ducts especially useful in the manufacture of ' 
linoleum and the like. Feb. 17. j 

„ 22, .580 (190.3). Gic^sler and Hauer Manufacture 

of non-ouustic soaps develojuug active o.xygen 
and having an anti-eptic an<l bleaching effect. 
Feb. 17. 

XIII.— FIGMENTS, FAINTS; UESINS. VARNISHES; 
INDIA-RUBBER, Etc. 

(A.) — Pigments, Faints. 

[A.] 2414. Coppnek. Faint for ships' bottoms and 
iron. Feb. 1. 

„ 20,903 (1903). Hall. Faint composition. Feb 17. 

( /?.) — Resins, Vaiimsuks 

[A.] 3538. ("owpei ( Idles and ('•>., Ltd., and Cowper- 
Coles. Froteetiug metallie sui faces from cor- 
rosion. Feb. 12 

[C.S.] 48.54 (1903). I^eott Apparatus tor use in the 
luauufactuie of inlaid linoleum f\‘h lo. 

,, 48.5.5 (1903). Scott. Apparatus i'nr use in the 

manufacture ot inlaid linoleum. J^'eb. 10. 

„ 5789 (I 903 ). Dewar and J -inol ‘um Manufjrtui iiig 

Co. Sec under XU. 

(C.) — India Rubber. 

[C.S.] 7313 (1903). Dancer. Sre undn MV 

„ 28,3.53 (1903). Bourn. Froce^^ of Miicauising 

rubber. Feh. 10. 

XIV.— TANNING ; LEATHER, GLUE, SIZE, Etc. j 

[C.S.] 7313 (1903). Dancer. Adhesive solution for I 
sticking all kinds of leather, ruhhei, cloth, and ' 
the like. Feb. 17. 

28,020 (1903). Clark (Vaughan Machine Co.). 
Machines for treating hides and skins. J'’cb. 10. 

XV.— MANURES, Eir. 

[A.] 3170. Van Laor. Feitiliser, and process for making 
the same. Feh. 9. 

„ 34G6. Mitchell. Manufacture of manure. Feb. 11. 

IC.S.] 7921 (1903). Baker. See under XVII. 

XVL- SUGAR, STARCH, GUM, Etc. 

[A.] 2928. Naiidet. Froeess and apparatus for the 
diffusion and extraction of .saccharine juie»‘S, 
[Fr. Appl., Feb, 0, 1003 j” Feb .5 

XVII.— BREWING, WINES, SPIRITS, Etc. 

{A.] 2063. Scliidrowitz and Ivaye. Manulactuie of I 
certain products from waste distillery material, i 
Feb. 3. 

,, 2717. Tuckfiold and Garland. Alcohol or marine 

distillery apparatus. Feb. 4. 

,, 3196. Vignier. Fermentation of wines, wash, or 

beer, and the making of >east for distillers. 

Feb. 9. 

{C.S.] 7658 (1903). Anderson. See under Will. B. 

„ 7921 (1903). Baker. IMethod of treating and 

drying brewers’ and <li»tillers’ yeast for use as a 
manure. Feb. 17. 


[C.S.] 23,066 (1903). Chotteau and Disse. Ferment for 
the manufacture of wine vinegar. Feb, 10. 

XVIII. -FOODS; SANITATION; WATER* 
PURIFICATION, & DISINFECTANTS. 

(A.)— Foods. 

[A-J 2785. Muir. Manufacture of cacao or cocoa practi- 
cally free from starch or sugar or both. Feb. 14. 
„ 346.5. Faragd and Bartba. Maoufacture of coffee 

extract.* Feb. 11. 

„ 3.511. Hatmakci . Dry milk and milk-like products. 

Feb. 12. 

(>5.)— Sanitation ; Water Purification. 

[A.] 3341. Rawlins. Separation or treatment of town 
refuse. Feh. 10. 

[C.S.] 76.58 (1903). Vudersou. Process of treating 
distillers’ wash or dregs and other noxious organic 
etlluents. Feb. 10. 

„ H348 (1903). Spence, and Peter Speuce and Sons, 

Ltd. 'rreatmeiit of sewage, .sludge, and the like 
matters. Feb. 17. 

(G ) —Disinfect vnts. 

[A.] 3669. Harris. Insecticides. Feb. 13. 

XIX.— PAPER, PASTEBOARD, Ere. 

[A ] :il91. Gold-mitli and The British Xylonite Co., 
Ltd. Manufacture of celluloid, Feb. 9. 

[C.S.] 24,532 (1902). Hutchinson, Method of luepariug 
paper for manifolding coping purj)o.ses, anti the 
j)reparation of printing .surfaces therefrom with 
sell-coutaiued mk or colour supply. Feb. 17. 

„ 2420 (1903). Milne. Paper and pulp machines, 

h'el). 10. 

,, 3148 (I9u3). Dixon. Sec under V. 

„ 23,752 (1903)- Fell (Casein Co.). Casein-cellu- 

Jose composition, and jiroeess for producing same. 
Feb. 10. 

XX.- FINE CHEMICALS, ALKALOIDS, 
ESSENCE^, AND EXTRACTS. 

[A ] 3190 GidtLiuith and The British Xylonite Co. 

Lttl. Treatment of turpentine oils and produc- 
tion therefrom of camphor and other bydro- 
aromatif bodies. Feb 9. 

[(kS.j .'U89 (1903). Langiielti Freparutum of natural 
niint*ral salts tor mt'diemal purposes. Feb. 17. 

„ 736 1 (1903) Rouv. Mauufacture of cream of 

taitar. J'eb 17. 

XXL— PHOTOGRAFlllC MATERIALS AND 
PROCESSES. 

j [A ] 2,505 (’liernll. Photographic printing. Feb. 1. 

, „ 2693. lieu lit and Miles. Photography. Feb. 3. 

j „ .3107. Peuiose. I'liotographic processes and emul- 

I sioiis. Feb. 8 

j ] ^1720 (1903). Jumeaux and Davidson. Trichro- 

mat it; photography and optical projection. 
Fib. 17. 

„ 3730 (1903). .Tiimeaux and Davidson. Trichro- 

matic jiluitography. Feb. 17. 

„ 25,390 (1903). Hnffsummer. Proce.ss for preparing 

plmtograptiic printing paper, &c. Feb. 10. 

XXII.-EXFLOSIVES, MATCHES, Etc. 

[A.] 2735. Tulloch. Manufacture of mining exidosives. 
Feh. 3. 

„ 2736. Tulltich. Manufacture of propellent explo- 

sives. Feb. 3. 

,, 2019. Boyd. Explod ves. Feb. 4. 

„ .32,53. Hutldan (Fuhrer). Explosives. Feb. 9. 

„ 3301. Fuhrer. Explosives.* Feb. 19. 

[C.S.] 3020 (1903). Nathan, Thomas, and Rintoul. 
Manufacture of nitro glycerine. Feb. 17. 
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ANNUAL GENERAL MEETING, NEW YORK, 1904 . 

The Annurtl General Meeting will be held in New York 
City on Thursday, Sept. 8th, and following days. Members 
who contemplate attending are requested to communicate 
with the General Secretary as soon as possible, in order 
that suitable travelling arrangements may be made. A 
programme appears in the Jan. JO issue of the Journal. 


ST. LOUIS EXHIllTTION, 1904. 

The St. Louis rbemical Society has established a Bureau | 
of Information for th/ benefit of members of foreign 
chemical societies who may visit the World’s Fair. Anv 
members of such societies who desire information in regard 
to the Exhibition arc invited to write to the Scerctar^^ 
Prof. E. H. Kcisei, Washington Universit}, St. Louis, Mo, 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Buie 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders- papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
ba furnished to the author. 


Changes of iahhress. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helpa in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Barratt, .T. Treehy, l/o Loudon ; Bronheulog, Mostyn, 
North Wales. 

Bragg, E. B., l/o Michigan Avenue ; 1745, Chicago Avenue, 
Evanston, 111., U.S.A, 

Brown, Arthur IL, l/o Loudon, Out.; c/o Daly Ueduction 
Co., Hedley, B.C., ("nnada. 

Buchanan, I). G., l/o Chile ; Mount Vernon House, Glasgow. 
Burkhardt, Dr. G. A.; communications to c/o Soc. Bomuna 
de Produse Chimiche, Valea Calugareasca, Roumhuin. 
Burls, Herbert T., (Journals) c o Royal Socielic.s Club, 
St. James' Street, S.W., and (commuuif'ations) 11 , 
Foulis Terrace, Onslow Gardens, London, S.W. 

Butters, Cbas., l/o Johannesburg; 220 , Crocker Building, 
San Fnincisco, Cal., U.S.A. ; subscriptions and index 
1903 as before. 

Calvert, Jos. E. ; oommunicutions to 293, Butler Street, 
Etna, Pa., U.S.A. 

Caspari, Dr. W. A., l/o Langham Villas; 5, Park Lane, 
Teddington. 

Cholerton, A. F. ; all communications to 4o|, Belgravc ! 

Gate, Leicester. | 

Collins, W. Hepworth, l/o Monrhester; retain Journals. I 
Davis, Bernard F., l/o Argentin i ; c/o Borneo ( o., Boedok, ; 

Sambas, Borneo. | 

De Wilde, Prof. P., l/o Brussels; Socicto Anonjme de ! 
Produits Chimiques et d’Exploitatious Minn'res, BAne, | 
Algeria. j 

Dobb, Thos., l/o Cavendish Road ; o4, Riverdale Road, ' 
Sheffield. j 

Dubuque, E. D., l/o Elmira ; 32, Eagle Street, Albany, ! 
N.Y., U.S.A. 1 


Fogettf, L., J/o Cincinnati ; retain Journals. 

I Frerichs, F. W% l/o Herf and Freriohs Chemical Cfi. ; c/o 

I Merck and ( ’o., St. Louis, Mo , U.S.A. 

I Gamer, A. C., l/o Whatcom ; P.O. Box 70, Bellingham. 

I Wash., U.S.A. 

; Gildersleeve, W. H., l/o Flintstone, Ga. ; Middlesboro’,. 

j Ky., U.S.A. 

Gray, E. B., l/o Bayonne ; c/o United Oil and Refining Co. 

I Beaumont, Texas, U.S.A. ^ 

Haddock, A. /J.; communications to c/o Castner-Kellner 
Alkali Co., Ltd., Weston ]\»int, Runcorn. 

Hiby, Dr. W., J/o Westminster; 4, Southampton Row. 
W.C. 

Hudson, Dr. E. J., l/o Gladstone; c/o Pioneer Iron Co.^ 
Marquette, Mich., U.S.A. 

Keif, Henry C., l/o Leyton ; retain Journals. 

Lessing, Dr. K. ; Journals to 98, Milton Avenue, East 
Ham, E. 

Levi, Louis E., l/o Buffalo ; c/o Pfister and Vogel Leather 
Co., Milwaukee, Wis., U.S.A. 

Lewis, Edw. W., l/o New Cros.s ; 97, Belgrave Road. 

Ilford. E. ^ e > 

Lippincott, Warren B., l/o Alaurier ; c/o American Smelting 
and Refining Co., Argentine, Kansas, U.S.A. 

Miller, Stuart B ; Journals to 701, South 20tb Street, 
Birmingham, Ala., U.S.A. 

More, Andrew, l/o Harlesdei; ; Government Laboratory, 
(Mement’.s Inn Passage, Strand, W.C. 

Nekon, E. K., l/o Paris, 111. ; c/o Nelson, Morris and Co., 
( -hicHgo, 111., U.S.A. 

O’Neill, Cbas., l/o Glasgow ; c/o Messrs. Wilson andi' 
Carlisle, Calle Maipu, Buenos Ayres, Argentina. 

Prentice, Dr. D., l/o Hull ; 30, Whitefield Road, Stockton 
Heath, Warrington. 

Ralston, Win., l/o Govan ; c/o J. Johu.stone, 22, Annette 
Street, Crossbill, Glasgow ; Journals as before. 

Ranter, Dr. G., l/o Bismarck-strasse ; Cauerstrasse 2, Berlin- 
Charlottenbiirg 1., Germany. 

Schaffer, Herbert A., l/o Broadhead Street; 321, Spring 
Garden Street, Easton, Pa , U.S.A. 

Singer, Ignatius, J/o Newlay ; Horsforth, near Leeds. 

Whatmough, Dr. Win. H. ; communications to 127, Wath 
Road, St. Helens. 


atberpool J»rction. 


Meeting held at the U ntversifg, on Wednesday ^ 
February 24</i, 1904. 


VIR. FRANK TATK IN THE CHAIR. 


THE MANUFACTURE GF SULPHURIC ACID 
FROM ARSENICAL PYRITES. 

BY W. ROSCOE HARDWICK, B.SC., F.I.C. 

Some years ago 1 was asked to go to a f>u1phnric acid 
woiks that were in difficulty. The “difficulty” that 
presented itself was far beyond anything that I had 
expected to encounter, for in every part of the plant I saw 
arsenious acid, or rather oxide, A 84 O 5 . Crystals of arsenious 
oxide were on the doors and drum plates of the burners* 
that were not working hot. Quantities of pasty masses 
were raked from a 1 orizontal pipe connecting the potting 
oven with the Glover tower. From the Glover tower itself 
came a dirty rather milky liquid, which deposited arsenious 
oxide in the cooler shoots as it gradually became colder and 
colder. Many connecting pipes, especially^those carrying 
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cold strong liquor to the strong egg cistern were stopped 
up, and on being cut, the filling, so hard, did it appear, 
seemed like a piece of flint. * ' 

On examination, the eggs themselves were found to be 
encrusted with arsenious oxide, espeoiallj ^he strong acid 
*‘gg, which was so much so that its capacity was thereby 
halved. Many inches of a white deposit of the oxide were 
m the cisterns on the Gay-Lussac tower, and the distributing 
shoots and lutes on the tower top were so filled with the 
deposit that the liquor found its way into the tower by one 
or two channels only. Hut by far the worst effect of 
arsenious oxide, in fact the fatal effect, to the possible 
working of the ore under normal conditions was seen in the 
( lay-Liissac tower itself. The coke had acted os a filter for 
the oxide which (‘ventually and effectually choked up the 
tower. A strong pressure on the last chamber resulted, 
and this soon told upon the whole plant’s working, even to 
the burners themselves — in short the works had stopped. 
.Such wa^ the state of things that I was invited to remedy. 

The working of liquors saturated with arsenious oxide is 
possible (though by no means easy or agreeable) in all 
parts of the plant except the Gay-Lussac tower, for as soon 
as tlie oxide gets on to the coke, the draught is impeded, and 
the working of the whole plant is thus upset. It was 
therefore to the pi evention or cure of the ill effects due to 
the arsenious oxide in the Gay-Lussac tower that my 
attention was primarily directed. By what means does the 
arsenious oxide get into the Gay-Lussac tower? Let us 
trace its course fiom the hurners. When the ore is burned 
the suljihnr conies off a.s sulphur dioxide, and the arsenic as 
arsenious oxide. It is stated in treatises on the subject that, 
of tlie total rir-ienic present in the ore when the ore is burned, 
20 per cent, is left m the cinders, 20 per cent, is absorbed by 
the chainbcT acid, 30 per cent, is trap])ed in the Glover tower, 
and ;U) per cent, jiasses through the plant and is caught 
in the Gay-Lussue tower. With these figures my experience 
has made me entirely disagree. Considering that arsenious 
oxid(' is volatile at something above 300 ’ F., it cannot in 
any great (juantity escape solution in the (Clover tower, 
much less escape condensation in the large cool chtirnber 
•'Pacc through which it must needs pass to the Gay-Lussac 
tower. ( )t the 20 per eout. left in the cinders I tnav sav 
that I liavt' frcMiuently, in properly working burners, burned 
the ore down to one quarter of that amount. 

from oliMcrvations and tests of the Glover liquor I am of 
opinion that from 70 to 70 per cent, of the total arsenie 
IMcs('n( is vol.'ll llistMl and caught in the Glover liquor. 

I have (lu-rcfoic come to th<‘ conclusion that practically the 
wholt of the dcpositt-(l oxide in the G ay -Ln.^ sac tower had 
hccii^pii'cipitatcd tlu-rc by the filtering action of the coke 
on tar strong liquor from the Glover tower, which was 
being juTi clown for the oi dinary absorption purposes. 

Ihr fiist idra that oeeurnHl to me was that the ore could 
avt' brrn burn«‘d undc'r normal conditions of working, had j 
earr bcni taken to kc-i'p the plant generally as clean 
Ms possible-, c c/., by flushing the Glover tower* at regular ! 
intervals, and rrjectingthe muddy washings for (lay-Lussac 
purpose s ami precautions, of which I shall speak later. 

-to put this s 3 mtem of working to the test it was necessary , 
o make a rK-an swc'ep of all obstructions and to start afresh. { 
<> make a clean swei^p of arsenious oxide is more easily 
''Uggested than effected, an arrangement having been 
Miaeie- by tlie mauage*ment of the works to have this cleaning 
•IdHrullms eontiact. You will realise the 



Mnt +1 ^ ** incrustation on the eggs by making a fire inside. 

post obstinate of all obstructions was the Gay- 
cfm^ ower itself. The coke having become locked by the 
tu ki aj'tion of th(‘ arsenious oxide, and all attempts to 
'''Ms rcsorted^TeV^^* pi’oviiig futile, the use of blasting powder 

dissolve arsenious oxide, and can in many 
ui D'lrtw If a solvent to remove the oxide 

hloe;k mhH ^lowevcr, there is a complete 

to follow w no channel, however small, for the liquor 

ivay most “.sedcss as a cleaner. The best and in every 
e ectual method of loosening if not removing 


deposits of arfeuious oxide 1 found to be by the use of 
1 steam. 

j In the case of deposits in the burner pipes, e.g.^ a small 
hole was made by a sharpened bar and sledge, and steam 
applied through an iron nozzle, and in a short time the 
whole mass was softened and readily split up. In the case 
of the Gay-Lussac tower the inlet and outlet were dampered 
off (this to avoid draughts, whereby the steam wouW be 
condensed) and steam introduced at “the bottom. In a few 
hours the whole tower was perceptibly warm to the touch, 
and an examination showed the coke to be in a perfectly 
loose state. 

Having at length cleaned the plant to my satisfaction 
I repacked the Gay-Lussac and started working on thti 
line*, above mdicatt‘d— that is to say, by using every pre- 
caution totmsure thi‘ freedom of the strong liquors from 
arstmious oxide. My great hope lay in the utilisation of 
two large tanks holding about 20 tons each, as settlers for 
the strong liquors. But after fixing cans over the plug holes 
of the vats; after avoiding all undue disturbance of the 
liquors (for example, by taking the precaution of allowing tht' 
strong liquors entering the vats tu break their fall by 
running on to a baffle plate) ; in short, after taking all 
precautions to ensure a precipitation and separation of the 
oxide, two facts militated against the success of the opera- 
tion. hirst, the exposure of strong liquor seriou.sly affects 
the specific gravity, and secondly, the rapid precipitation of 
ai semoiis oxide depends not only upon the cooling of the 
liquor, but upon its agitation, and cold liquor such as that 
lying in the settling tanks only threw down its arsenious- 
oxide, when it became churntni in the egg and in the cisterns 
I on top of the (:ra 3 '-Lussae. But even with the above 
precautions, and all care being taken with the flushing of 
the Glover tower, it soon became evident that some 
radically different modus operandi had to bo instituted. T 
might here mention the trouble caused by the arsenSous 
oxuh> in the antimony jag valve used on the eggs. The 
valve consists of uu antimony plug and seating ; the latter 
being bolted on to the flange of the egg, the plug is driven 
into the seating by a screw lever, by means of which gri*at 
force can he applied. These valves 1 have found generally 
satisfactory. Now one would havt* undiTstood that any 
gritty matter being tmirapped betwt'en the ping and the 
seating when the valve is screwed down would touse it to 
l<‘ak, but one would have thought that a light flocculent 
precipitate would be harmless in its effect ; but this was not 
so, for so coagulated and flint-like did the oxide become 
that the valves became leaky by undue pri'ssure brought 
to bear in an attempt to stop the blowing back into the 
strong liipior cistern. 

(character of the Ore. — The ore, to all outward appear- 
»ance, seemed a clean sound ore containing about 10 per 
cent, of smalls. In colour it wa.s of a decidedly pale 
appearance. I have learned to look upon what I might 
call “silvery” ores with suspicion. When riddled and 
treed from the smalls, and thrown on the burners in lumps 
not larger than a man’s fist, it burned with a slight 
explosion that was merely siifticient to split and not 
shatter the lumps. There resulted at the end of 12 hours, 
the time for recharging, a bright red bed of well-burned 
ore ; so that as regards the actual burning of the ore no 
great difficulty was encountered. 

Analysis of the Ore — It contained arsenic, 1*7; sul- 
phur, 45 ; copper, 3 • 5 ; silica, 2 • 5 per cent. Suppose, then, 
that 42 of the 45 per cent, of sulphur was burned off and 
formed 156 parts by weight of .sulphuric acid of 150° Tw. 
Again, of the 1 • 7 per cent, of arsenic lei us assume that 
1*5 per cent, is burned off, and of that 1-5 per cent. 

1*1 per cent, is entrapped in the Glover tower, the 
remaining 0-4 per cent, goinp^ over into No. 1 chamber.. 
We have then 1 • 1 jparts by weight of arseoic, or 1 • 45 parts 
by weight of arsenious oxide, to he dissolved by twice the 
make of sulphuric . acid, i.e., the sulphuric acid coming 
down the Glover tower. The sulphuric acid made equals 
J66 parts by weight of 150°Tw.j therefore 1*45 parts bv 
weight of arsenious oxide has to meet 2 x 150 or 312 
parts by weight of 150° Tw. liquor in the Glover tower ; 
so that, in order that the arsenious oxide may be dissolved 
and retained in solution, sulphuric acid of 150° Tw. ought 
to absorb 0 • 46 per cent, of As^Og. 


B t 
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Laboratory eiperimcntH were then made to ascertain the 
aolubility of arienious oxide in sulphuric acid at dilferent 
strengths and different temperatures. I might here just 
ijodigate the method employed. As I have already stated, 
agitation, as might he (‘.vpected, has much to do with the 
precipitation of arsenious oxide. It therefore became 
necessary, in making lahoiatory e.vperimcnts, to imitate 
as closely as possible the condition of things actually 
occuiTing in the plant. An indefinite quantit}' of acid 
of known strenp^h was taken, and arsenious oxide added 
in quantity well over that required to saturate* it at the 
highest temperature* to be* dealt with The* acid was 
then heated to such an exte*nt that when cool it formed 
a Kupe^rsaturated sedutiou. The; solution of oxide was then 
cooled in a water-bath kept for some hours at a definite 
temperature with lepeatcd agitation. 'I’he; liquor was then 
filtered through glass wool, and the* clean filtrate te*sted for 
ursenious oxide. The opeiation was repeated afresh for the 
eleterminatiou of the* solubility at other temperatures iinel 
Other strengths. The* re'sults are* as follows: (lene'ially, tlie 
hotter the acid the* more* soluble* the oxide, and the ^t^onge*r 
the acid the more soluble* the* oxiele, jearticularly in the e*ase 
of liquor of 1.00" Tw. ; 0*:ifi per cent, is dissolve*d at 
60'-’ F., O oO pe*!- cent, at t^O K., 1 *00 pe*r cent, at llO*^ F. 
From these* figure*s it is sluiwu that an ore* of the hurning 
quality above* indi(*ate*d cannot le-tain in solution all the 
arsenious oxide* that must neeessariiy be caught in the 
Glover tower. 

As Dr. Ilargcr, who was woiUing in my laboratory at the 
time that I was e*ngage*fl upon this woik, p(unt(*d out tome, 
arsenic oxide*, As/J-,, is soluble* in strong sulpburie* acid, and 
arsenious oxide* in solution can be (*onve*rte*d into arsenic 
oxide by heating the* liquoi with the* the‘Oie*ti<*al epiantily of 
strong nitric acid at 190’ F., the* re*action taking jdace* 
accoiding to the e*quatioii AsgO^ 4- 2IINO, =s AsoO- + ILO 
+ NnDa. Theore*tie*ally, the*iefore*, where strong sulphuric 
acid containing ttrse*nious eixide is tre'ate'd with nitric acid, 
the nitrogen trioxidc evolve'd is absorbed by the* snlj»hunc 
acid, and nee loss of nitre ensues. The* faet that the 
sulphuric acid must ne-ce^sarily be* at a high te‘m]M*ratnre* for 
the reactie)n tei take* place* doe s not iiu‘an an e*\ pulsion of 
oxide of nitrogen, because* the sulpliunc acid is pre*sent in so 
large an excess. 

My first idea was to tivat the liquor iumIe'diate‘I^ issuing 
from the Glover towei, which it does at a te*mperatuie ef 
HOO" F., witli sufficient nitric acid to convert the* insoluble 
exce*.ss of arsenious oxide into aise*nic oxiele. This had to 
he tlone* by dropping nitric acid at a definite* rate into the 
basin at the bottom of the toweT. 

Tlie uncertainty of the amount of arsenious oxide 
present in the acid, which was always found to increase 
before the time of flushing, which operation had to be still 
carried out, together with the eiifticulty of making a 
serviceable apparatus for delivering regular ilrops — both 
these things necessitated the constant attention of a 
chemist or skilled workman, or the application of some 
auiomatic action for the successful carrying out of the 
procesi^, which were not found feasible. 

The method eventually worked consisted of heating up 
the liquor in tanks, treating with nitric acid and cooling 
down again. For this purpose two tanks were erected side 
by side just above the strong acid egg, so that any' liquor 
that they contained would gravitate naturally to the 
egg. The tanks w'ere cadi 4 ft deep and 5 ft. square, 
und lined with 10 lb. lead. The bottom was covered with 
bricks laid a few' inches apart to allow' of the circulation 
of the liquor. On these a lead pipe of about I inch internal 
diameter was coiled, and the inlet, strapped to the side of 
the tank, w'as provided with a Y-piecc; and two valves, by 
means of which either steam <ir cold water could he 
admitted to the coil. The outlet was carried from the 
centre of the coil out at the side to waste. 

A staging was erected alongside, and rather higher than 
the tanks, whereon were placed carboys containing strong 
nitric acid. The strong liquor from the Glover tower was 
cooled in the ordinary way in the hlioots and then run into 
the big settlers of which 1 have spoken above, lly running 
in at the far end, much of tlie precipitate w'as enabled to 
settle out. When a big deposit Imd accuniuhited, the mud 


was blo^vn up into the last chamber, thus saving a loss of 
liquor, and at the same time draining the liquor from the 
other parts of the vat. 

The mud, then very largely free from liquor, was run 
below by lifting a plug in the bottom of the tank. 

One of the tanks supplied with a coil was then about 
three-quarters filled with strong liquor, a sample taken, and 
the amount of arsenious oxide ascertained. The arsenious 
compound only being required, the test is quickly carried 
out by neutralising partly with sodium carbonate, and 
finally with sodium bicarbonate, and titrating the arsenious 
compound with standard iodine with starch us indicator. 

To oxidise the arsenious acid that was present in excess of 
that which the sulphuric acid was capable of dissolving, the 
requisite amount of nitric acid was added. This addition had 
to be l arefully carried out ; a glass syphon was employed to 
introduce the nitric acid, the long limb dipping some two 
or three inches below the surface of the liipiid. The 
temperature of the acid should be raised to about 180° F.. 
and then the rcquireil amount of nitric acid run in with 
stirring and the temperature raised to 200° F. If the 
licjuor in the tank was not kept stirred, or if the deliverv 
liml) was not below the surface of the liquid, it fumed, 
and there naturally' resulted a loss of nitric acid. 

The steam valve was then closed and the water valve 
opened, and the liquor allowed to cool with occasional 
agitation. The water for tlii-s ]>urpose was taken from the 
cistern that supjdied the cooler shoots. Whilst the one 
tank W'as cooling the other was being filled and treated, sc* 
that the Gay-Lussac tower never wanted clear liquor. 

The amount of oxides of nitrogen in the strong liquor 
consequent on this action of nitric acid was never so great 
as to seriously affect the absorbing power ; for, suppose we 
had ()'25 per cent, of As^O,, over and above thateapiible of 
solution by the sulphuric acid, wo bad in the tank 3 tons of 
liquor 0' I.') cwt. of arsenious oxide, and this required for 
oxidation O'Utir) cwt. of nitric acid evolving 20 Jb. of nitrous 
oxide. So that by sucli action the strong liipior contained 
only 0*3 per cent, of nitrous oxide, which is so far from 
saturation that the acid may be safely used in the Gay- 
Lussac. 

The process thus worked did not do all that I, at first, 
was sanguine enough to hope for it, but it did make the 
burning of a highly arsenical ore possible in the ordinary 
way, and with u considerable reduction in the consumption 
of nitre. 

Tlu* cost of the process over and abovi* that of the 
ordinary working of the plant consists in the cost of steam, 
which, I belie\e, works out to a shade over one penny per 
ton in raising l.'iO" Tw'. liquor 150° F., together wdth the 
difference in cost of sodium nitrate and nitric acid for the 
equivalent of oxides of nitrogen obtainable. 

DiSl IJSSION. 

Mi. Mannington said ihat he thought thi* method 
adopted by- Mr. Hardwick a v(*ry ingenious one. The 
ordinary' Spanish pyrites contained, he thought, about ^ pei 
cent, of arsenic, and it seemed that double that amount pro- 
duced an extremely unpii'u^ant effect in the work of the 
chambers. ^ He asked whether all thi* mass of pr(‘cipitat* 
occurring in the tower was almost exclusively arseniou** 
oxide ; it seemed so extraordinary that such an amount of 
arsenious oxide Iravi'lled through the Glover, and a serie- 
of chambers, and was land(*d in the Gay-Lussae to such an 
extent as to choke it up in the thorough miinner mentioned. 
He thought that arsenious oxide m the presence of nitri< 
acid would go into solution almost at normal temperature" 
to some extent. Jf sulphuric acid which contained any 
nitrogen compounds, and also sulphide of arsenic, were 
allowed to stand, one would very often find included in tbt 
precipitate a sulphide which would apparently oxidise the 
arsenious sulphide, and tlu* arsenic would go into solution 
again. If vitriol, which might be apparently freed by 
sulphuretted hydrogeu from arsenic, were allowed to stand, 
one would generally find that some arsenic had gone intC' 
.solution again. That was the point which had to bi 
attended to in the removal of arsenic h^ sulphuretted 
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hydrogen, and that he had known to take place at normal 
temperatures. 

Mr. Kdstacb Carey suggested that if the vitriol were 

be used for making sulphate of soda, it might be advan- 
tageous to add nitrate of soda, instead of nitric acid, to the 
vitriol. 

Prof. C^^MPBELL BrOiVN said that as a consumer of 
i^ulpliuric acid to somt; considerabh; extent, tht‘ securing of 
sulphuric acid absolutc'ly free from arsenic was of the 
greatest importance to him, and it was exceedingly 
<lifficult to get it. Sulphuric acid dissolved arsenic out of 
die bottles in which it was ston'd. The malt('r was of 
\t‘) > gii.at importance also to manufacturers and the public. 
In the course of invi'stigation of the Arsenic Commission 
a good many occurrences of arsenic in the mo^-t unlooked- 
for places liad appeared, and lately lu' had traced it in 
other most unexpected place's, and he believe'd tliat it had 
all gone back originally to j>yriti‘s acid, but if it could be 
piodiieed jiractieally free — less than 0*001 pt'r ce'ot. — ir 
would re'lieve their minds from all fear. In the* last few 
month'- h(' had bei'n very miieh impressed with the 
necessity of getting juire sulphuric acid. Sulphuric acid and 
things made from it were used for so many different 
pill poses, that if arsenic were' allowe'd to get into eircu- 
lation at all one never knew where' it might or might not 
crop up, so that all the methods that could be «'mployed 
ui impioving sulphuiic aenei were wedl worthy of most 
si iioiis e'onsidenition, and he* had no doubt that manu- 
fiictmers would finel that the' inereased jirie'e A\ould be 
exceedingly welUsjient meme'v. 

Mr. Toueiis said that, in conne'ction with the' storing of 
♦ h(' amd, he had experienci'd a geiod deal of trouble. Whe'ii 
ahsolutely [uie* acid was put into a Wmebe-ster, and steire'd 
loi :i short lime', tnices of arse'nic were found in it. In oreleu 
to ovi'ieome- this dilliculty lie* had had bottles made from 
'-pecial glass in a clean pot, from spe'cial matc'rials, and ne) 
arsenic })ut into it, so that if he' did hajipeu to produce' any 
good acid it ii'uuvine'd good. 

T)i Ce)LM\N said Mr. Hardwick had tolel lliem that 
he dissolved up the arsenieius oxide' in Ills acid in the leumi 
eif ai seme oxieh', but lie' did not tell them how ho got nd 
of the .11 srnic oxide eventually. Did it stay in the acid, 
01 was there' a further pixjce's.s of getting rid of it ? 

Ml. T.KiGjiTejN Edwards said it see-me'd to him, in vii'w 
of the- remaiks passed, that Mr. Hardwick had he*eii expe'ii- 
uientiiig m the eiiie'ction of putting more arse-nie into the 
iciel than it would have had in it if he* had ued tre'ated it. 


Hi. ,1 'r. ('eiMiov said that from certain figures which 
had eoiiK' hefoie his notice he* ft'lt that certainly betwee't 
riO and GO pei cent., at least, of the arse'uic was taken out 
in the Glove'r towi'i. From other figures lie could also state 
that somcwheie about 98 per cent, of the remaining ar.seiiit 
"as letuined m the fir^-t three chumher.s out of a system ol 
‘'0V('n ehainbers. The towi*rs were ci'rtainly a very ('ffectivt 
means of getting the arsi'nic out of acids, and this nu'thod 
of lemoval, which he believed had been brought to a very 
great dcmei- of perfection by some German firms, was. In 
undei stood, simply by a vi'ry careful washing with wah-i 
and viliiol. He hud read an article by a French scientist 
"ho had been examining living organisms, both plant and 
aimnal, and he stated that he had not yet examined a living 
substance in which arsenic was not present, and he believed 
that It was an es.sential constituent of all living matter. 

Mr. W. K. Hardwick, in reply, said that Mr. Man- 
uington had remarked on the fact that, whereas Spanisl 
pyriti's containing 0*75 per cent, of arsenic worked very 
'ro- extraordinary thing that so small n 

<1 ereuce as 1*00 per cent, should give such results. It 
"as this extra 1*()0 per cent, that made the iusoluble 
exiesgiof As^Of,. The strong sulphuric acid would dissolvt 
a certain amount and no more. With regard to the As 4 ( ), 
fr y^y-Lussac tower, in his opinion the As^Og did noi 
the chambers, but was precipitated thert 
y he cooling of the Glover liquors. The white deposii 
^ traces of lead. In answer to L)r. Colmar 

‘ f "Awards, his object had not been the eliminatioi 
conversion of insoluble arsenic ink 
ora rendering an otherwise unbnrnabh 

mable. Mr. Carey’s remarks as to nitrate of sodi 


being used instead of nitric acid were well worth considera- 
tion, for in all probability tlm nascent nitric acid would b^ 
very active. 


Mention 


Meeting held at Darlington House, on Monday^ 
Fehrmirij 2'27nt, 1904. 
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I THE NEED OF DUTV-FHEE ALCOHOL FOR 
j INDUSTRIAL PQRPC)SES.~-PART 11. 

BY THUMXS TYRER, I'M.C’., F.C.S., 

1 Pftst VvCHKtcnt. 

j For the paper on this subject read last year no originality 
I was claimed. So now, obligations are due to the same 
j gentlemen, and especially to officials and experts of the 
Excise branch of Inland Revenue. It will be conceded 
that the present time is approjiriate for further considera- 
tion of a subject so important to chemical industry, 
partly because of the effect of recent modifications of the 
patent law — still however, ineffective for the promotion of 
industries in Great Britain — and partly on account of 
considerations involved in changes in the fiscal system of 
this country. Without being tempted into controversy, 
one may safely and fairly assume that, whether change 
I in fiscal principle results or not, attonliou is directed 
as never before to the relation of the State to industry, 
means of transit, charges, freight, classification, taxation, 
merchandise marks, patent laws, and technical education. 
Owing to the labours of the joint committee of Chambers Ot 
j Commerce and our Society, the question we have under 
I consideration has become not the least pressing. It may 
broadly be stated that no progress can be made in the 
I production of a large class of bodies employed freely in 
medicine and the arts in this country, and for exportation 
to our colonies and dependencies, unless large facilities are 
given by the State. The drawback or rebate on exporting 
medicinal spirituous preparations and perfumery was re- 
ferred to in a former paper. Little remains to be granted, 
except as regards some simple mixtures of plain spirit with 
medicaments, such as chloroform and ether, solid and liquid 
extracts, and some concessions as to samples. These faci- 
lities, let it be emphasised, are accompanied by the very 
smallest possible inconvenience or interference, whether 
exported troni manufacturers’ warehouses under drawback, 
having been first made from duty-paid spirit or from manu- 
factories of perfumery in bond (with unpaid duty spirit). 
It may be noted that this concession by the Excise has 
j matenally increased British trade abroad by causing accom- 
j panying orders for products other than spirituous. The 
total rebate over the period from 1889 to March 31, 1902, 
was given as 489,076 proof gallons, or 261,875/. 1«. 6d. value. 
For the year ended March 31, 1903, the quantity exported 
was 118,357 proof gallons and the rebate 65,137/. It 
should always be remembered that the principle underlying 
the concessions just referred to existed long ago, when 
specified preparations were permitted by the Customs for 
exportation under drawback in 9-gallon casks. The prin- 
ciple was there, but the extension of it was an act of official 
confidence and generosity which will ever stand to the 
credit of the Revenue. In this connection it may be stated, 
as a check on large expectation, that duty-free spirit is not 
likely to be conceded for the manufacture- of medicinal pre- 
parations for internal use in which any portion of potable spirit 
remains in the finished product, or in a form in which it can bo 
extracted by distillation or liberated by any cheap chemical 
process. This can hardly be expected, and to ask for it 
is to jeopardise the whole question. It is but fair to be 
reminded that quite recently in Germany, where so much is 
conceded, prohibition as regards medicinal preparations has 
taken the place of freedom in pharmacies. 
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With regard to the last expression of opinion the ques- 
tion may arise, “ What is a manufacturing pharmacist ? *’ , 
Ah a medicinal spirituous preparation raalver he has to-day j 
nil he can desire for exportation. Does he ■want intern^ 
excise control and supervision in bond, and duty payable on 
exit from bond ? Then he will, as regards tin* class of 
preparations referred to, ho worse off', particularly when he 
remembers that an agreed and iicce]itahle allowance for 
waste of spirit in the liquid class of spirituous prepara- 
tions is now made. Logically, the same benefit .slmiild be 
extended to the mauuiacturers of medicinal and other , 
chemical products if made in bond or under supervision, 1 
namely, that whatever the concession us to duty it must j 
extend to the inevitable waste in process of production. In 
(lermany and Switzerland the form of spirit aceounts in 
factories is simple hut clear ; recovered spirit is entered as such 
and accounted for as new or freshly supplied spnit, show- : 
iug on balance of account the true ultimate waste. '1 his is j 
obviously fair — as would be the necessary visit of competent 
superior and pro]>erly paid officials to the factory itself — for 
the purpose of verifying proeesses and usage. 'I'liis is no 
more nor less than is already done in our own country hy 
the chemical staff of Inland lievenuc. If manufacturers 
desire facilities of the kind we are discussing, it will be the 
height of folly to interpose any objection on the ground of 
SPcresy or fear of commnnieation. Many of us are officially 
visited already by other State departments, notably the 
Home Office, under the Alkali and Factory Acts, and one 
ventures to assert that no evil has resulted from such visit.s, 
and consequently it is germane to refw to tlie conditions laid | 
down in the Finance Act, 1902, and embodied in the 40th 
Heport ofthc Commissioners of IIisMajesty’s Inland L’e\eaue 
tor the 3 ear ended 31 st March, 1903. In the former paper 
on this subject, of 1903, the author brietly discussed these ' 
eonditioiiB, and has but little additional comment to make. ■ 
Yet one muhl reiterate (he difficulty of proving abso- 
lutely that the use of methylated spirits is “unsuitable 
or detrimental." It has been done in a few cases, and 
one can but believe that the ventilation of this subject I 
coupled with a sincere desire to promote British interests ^ 
aa far as the existing law allows, and recognition of a ' 
latitude given by the Act of ISSO (43 A 44 Viet. c. 24. , 
8. 123. 88. 3) as to denaturing hy “ some other substance 
approved for the purpose ” has contributed to such result. 

It is clear that the onus of proof as to “slight or im- I 
material advantage” is -with the authoritic'J. A case in 
point is that of an impoitant manufacture which last vear 
replied to the questions issued bv^the Joint Committee that 
in a period “ 3,000 galls, of methylated spirit were employed. 
OF that 5,000, 500 were unncci'ssary, being crude, impotable 
wood-spirit, which was ]) 08 itively harmful, giving a tint to 
the British product w hich prevented its extended sale, .uid 
throwing some proportion of business into the hands of 
foreign competitors.” Upon representations under the 
concessions of the Excise under the Finance Act, 1902, the 
manufacture in quc.stion is now conducted 'with a spirit 
suitably denatured. A considerable increase of business, 
involving a very considerable increase in the use of that 
spirit, has resulted. In this case supervi.sion exists, for 
three excise officers are employed at a total cost of 
about 400/. a year. Convenient and suitable lodging bas 
been provided. No interference wdth processes or limitation , 
of hours take.s place, and the Finance Act of 1902 is ; 
acclaimed a benefit. This case is a practical comment on ' 
the reply of the Chief Inspector and Dr. Thorpe to the deputa- 
tion ofthc Joint Committee some time ago and on the official 
Memorandum specially quoted last year us to denaturing. ! 
The industry is large and special. The denaturing agent is : 
not prejudicial in any way to the manufacture. The super- 
vision is complete, and can be home. Jn this councctiou a i 
trade journal stated that the manufacture of a noiv dutiable 
article— saccharin — is now earned on here, under super- , 
vision, and with np inconvenience whatever. The results ' 
iucrease trade. Another case exists in which fulminate of j 
mercury is now made with a suitably denatured spirit. | 
CoDcoBsions for using methyl alcohol were made to more 
than one British manufacturer, which differed but little from ; 
the freedom of their foreign competitors, but considerations j 
altogether dissociated from the duty or supervision prevented | 
them being utilised. In this connection one is informed that 


OF CHEMICAL INDHSTEY. 

enquiry was, and is, being pursued as to the use of absolute 
alcohol, duty-free. It is known that enquiries are at this 
time being made under the Act for suitably denatured Spirit 
by an artificial silk company and by' a great industrial 
corporation. A cast* of refusal is known, where the con- 
di ions of magnitude, of ivealth and necessity I'xist, namely, 
in the application of perfumes to soap. We regret the 
official refusal, but we hope for the best. One is — with Sir 
Wm. Kamsay last year — not delighted to learn that alcohol 
in quantity, if at all, is not made in this country. It cannot 
be made except under the licence of a compounder and 
rectifier, and under the working conditions of such licence 
as laid dowm in the Act of Ihirliament of 1880. Noiv, why 
cannot one of the British licensed rectifiers make alcohol ? 
Surely the operation is not beyond bis skill, certainly not 
his means (for the distiller’s riches are pO]uilarh' supposed 
to be beyond the dreams of avarice). Squibb at least has 
taught some of us a good deal about absolute alcohol, and 
scientific fractionation is not a lost art, as Dr. Sydney 
Young has indicated in valuable papers to the Chemical 
aud other societies. It must be the small quantity — 
trivial when compared with the millions of gallons at 
proof ; hut after all it is about 25 tons, surely not too small 
a quantity for one distiller, by arrangement with his fellows, 
to jiroduce, and when spirit is to-day cheaper in England 
than in Germany. Wo may quote an official reply to an 
enquiry on the subject. 

“It will he obaeried that these provisions of the law do 
not in any way prevent the production of absolute alcohol 
in the United Kingdom, but that they merely confine such 
production to certaiu specified classes pf persons. The 
Board arc not given any discretionary power m the matter, 
and they feel, therefore, that they would not be justified in 
allowing any dejiartiire from the Act. 

“ If the persons who are »atliori.sed to produce pure 
alcohol in the United Kingdom do not find it w’orth their 
while to do so, the reason must, in the opinion of the Board, 
be sought, not in any restrictions imposed for the security 
of the Kevenue, but m the insignificance of the demand for 
the article in this country.” 

The Spirits Act, 1880, 1’art 1., section 5, clause 7, says : — 

No person may, without being licensed to do so, or on 
any premises lo which his licence does not extend, — 

(а) ha\e or use a still for distilling, rectifying, or 

compounding spirits ; or 

(б) brew or make wort or wash, or distil low wines, 

feints, or spirits ; or 
(c) rectify or compound spirits. 

Clause 2. — If any jier.son contrai enes this section he 
shall for such offence incur a fine of 50o/., and all spirits, 
and vessels, utensils, aud materials for distilling or pre- 
paring spirits in his possession shall he forfeited. 

By section H (1) “ A person shall not have a licence to keep 
a still of less capacity than 400 gallons unless he has in use 
a still of that capacit}' or produces to the Commissioners a 
certificate, signed by three justices for the county or place, 
that he is a person of good character aud fit and proper to 
be licensed to keep such a still, and that the premises in 
which he proposes to erect the still and of which he is in 
actual possession are of the yearly \alue of 10/. at least.” 
Under licence surely there can be no reason why *a 
chemical manufacturer should not make absolute alcohol 
from duty-paid spirit ; but according to this Act he ma^’ not. 

It is said that the over-production of spirit from grain for 
■whiskj' resulted in the shutting down of some Scotch 
distilleries whoso supply would have drenched the London 
markets to ruination point — hence cheap spirit. Over- 
production always effects something of the kind, and 
it would be -well if this capacity for over-production 
was considered by both the distiller and the Excise — and 
the Board of Agriculturi' of Great Britain and Ireland too 
— from the industrial point of view. Encouragement of 
British manufactures will go a long way to make supply 
and demand equal, and, if the facts are as stated and 
commonly believed, there is in them a convincing case 
for the exemption of the Brttish surplus from the differ- 
ential duty on spirit for selected manufacturing pai^ses. 
It was said by Mr. John C. Umney last year, injrefereoce 
to the differential duty, “ that it is a form of '^tompeaeft- 
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iion” Undoubtedly it is, and of the nature of a bargain 
ior hindrances to free working imposed by law. Mr. Umucy ' 
jntj muted that we had better do away with the distiller, 
who wanted compensation, so that we get duty-free nlcohol 
lor iudustries. Ho probably said more than he meant, for 
lie. as an industrial, would be no party to killing a cognate 
mdustrv. But the conditions may without difficulty be | 
.iltered, and, while retaining that protection as against the j 
uxMiilly cheaper conditions of foreign production, free | 
,)ui di-tilhng industry from hampering restrictions as to i 
production. There \t> no question of the growing importance I 
oi‘ the use of aleohol for motors. Suitable petroleum is said | 
’.n he a dimini«ihing quantity, and the use of alcohol on the ! 
i lontineut lends force lo the opinion that the distiller may | 
look lavourably in this direction for an outlet. This may j 
well form the subject of a useful paper ; in fact it will. ' 

One intended to describe and discuss the conditions of J 
ihntiuental distillation, material, plant, and supervision, i 
These were indicated siifHciently in the former paper, to , 
sht)\\ that they were not beyond the possibility of imitation 
in (Ireat Britain and Ireland; but Dr. Squire has expressed I 
his mtcntiou to deal with “ Distillery Systems” ; and at an ! 
early date we may expect, from his expert knowledge and 
skill, much information as to — ' 

(u) A chant^e in the mode; processes of fermentation 
and distillation, witli perfect freedom as regards ! 
“ 1 esicluals.” 

(h) An extension tif materials in the direction of both 
cheapness and nature. 

tsulhcs it here to state that the production of spirit from , 
materials such as potatoes, i\c., cannot be effected by 
rectifying apparatus of the Colley still type ; hence a 
ihtiiculry as to a form of ])Iaut which is an exceedingly 
c\[icusive apparatus to scrap without adequate cause. 
IViiia])s there is no need now to further pursue the 
arguments, hut it is clear that the reply to the Somerset 
House deputation quoted last year anticipated the Finance 
Act of IfiUL’, and undoubtedly definite action has res idled ; 
mcthylation has received wider application, and more ■ 
aideiy still may it he Avith the illustrations then given 
of denaturing agents. Consideration has been given to ! 
the ])ossil)ility of manufacturing, not any or one special 
substance, such us those instanced, but the large | 
class of medicinal, pharmaceutical, and photographic 
products non chiefly made abroad. Syndicated or com- 
hmed manufaeture, under reasonable supervision, was ' 
lefericd to because of the definite terms of the official 
iiieinoriimlurn. \N’e were seeking to add to the uses for ; 
'pint; we nd I nit tod that the probable dimensions of these , 
ludustric'^ could not he stated, but the known extent of j 
increasing applications and of imports provides a sufficient , 
-aiguiueut against their ** trivial importance” or “ as in the | 
purely ])crsonul interest of individuals ” (we quote from the ; 
Official Memorandum). Now collectively the value and ' 
quaiuiiy is considerable. Some values are now less, owing 1 
to lapsing of patents and competition betAveen (loiitinentul 
rivah. chiefly m this country , Avhich from its internal con- 
vsumption. but more because of its free position as an ' 
exporting centre. Ncav products are Aveek by week beiug i 
patented ( aud jirotecled from being made, under our illogical 
laws) and registered, in the production of very many of 
which alcohol in .some form has been used, either chemically i 
or physically. If magnitude ” is a factor, here is that j 
element in force, and Ave may boldly claim that “ the ^ 
niaguitiide aud importance ” of industrial enterprise iu ■ 
colouring matters and artificial dyestuffs on the one hand, I 
and fine chemicals and therapeutic agents on the other, is ! 
JHich as to give the consideration of their economic produc- j 
tuui, public interest for national trade. Conditions of 
nopotability, supervision, and guarantee of good faith, wall 
be readily acquiesced in by individual capitalists where the 
industry is large enough, or by syndicates or companies 
'vhere co-operation is desirable. The authorities need have, 
no fears on these points. 

Nona’, by implication, “ no recovery of spirits or redistilla- 
Hon can be allowed.” This is an impowible condition 

•tor two reasons : j^rst, it . is economically unsound ; 
second, waste must he allowed for, as in the drawback 
^in manufactured spirituous preparations, where the alloAv- 


ances are ; (a) The duty on alcohol per proof gallon. (6) 
The differential duty of bd. per proof gallon, (c) An 
allowance for waste in production, which has been ascer- 
tained by actual working by excise examination at the 
works of producers. Qd) A iiiargiu for error in estimation 
or assay. Here we have precedents on all points. On the 
Continent, we repeat, the supervision and control is effeclire, 
aud we submit that, given guarantees by respectable people 
and necessary oversight, for which a large single industry 
or a composite one can probably afford to pay, the question 
of difference in values in spirit on the Continent should not 
be rai-:ed as almost the one and only unsAver. We referred 
in our first paper to the po-Nitiou of the distiller, and we 
submit that it is not at this moment ti question of over-pro- 
duction, but of absorbing the sutqiliis for industries — not for 
drinking ; and Are urge that the quantities required for bo7ia 
Jide manufacturing should be free from tAvo loads — one the 
duty itself. Second, as regards the quantity employed, in 
industries, of the differential duty. It maybe admitted that 
there is no pressing need for anything cheaper than the 
existing methylated .spirit for many purposes, such as 
polish, 4&C. 

'J'his great economic question presses as severely in our 
New York Section, Avhich is at present co extensive with 
the United States of America. The mOA emeut in America 
for duty-Irce alcohol has gained in force; but one does not 
claim freedom here for such a range of products as our 
friend.s desire, many of which would be classed as polish, 
lacquer, varnish, &c. 

Tn suiMioi t of the bill tlio.so mamirflclmvrs cUiim that the use of 
alcohol m th(‘ iiulustnul arts is on]> linuted by its cost. Tho 
luiinberof articles ol which it is an important eloment m their 
manufacture are too num« rous to lie mveii m detail. 

Alcohol is also used m automobiles, .Aachts, launches, and for 
STtia 11 power olants; m rural and farm engines and motors for all 
purposes for healing and h^litiiiji;; for iireservmg and a large 
number <)f domi'siic uses , tor massage, medicinal, and many other 
l»urpos(‘s 

Alcohol, if free from tax, coiihl lie used with advantage as a pre- 
servative of lood products in their fresh state, such as fruits, nuts, 
meat. A.e , in a munnor similar to the elfect of cold storage. 

Further, thi > agent could be made use of with great economy for 
the purpose ol evaporating moisture in general industrial pursuits 
where tho vicuum pan is used, such as m thi' manufacture and 
rolimiig of .sugar, the eondmising of milk and other similar liquids, 
and m the iiiaimlaeture of chemical salts and many other 
substaiie«‘s in the heavy chetnioal lines. 

They ask for a draAvhack on exportation, so that they 
maA have an outlet for their ever expanding production, 
and as an offset against their comparatively high internal 
duty. Is it improbable that for some of these purposes no 
relief will be granted ? Yet it is quite odd to read how 
our friends assume that Great Britain has manufacturing 
facilities in common with Germany, France, and llussia ; 
they credit this country with the advantage of methylated 
spirit, which they have not. In fine and pharmaceutical 
ch(*micals their troubles are similar to ours. They 
cry out for opportunities for export trade and a bigger 
share in the Avorld’s commerce, and the chances are they 
will get facilities in cheap spirit and drawback on products 
exported sooner than avc shall. 

A United States trade organ says : — 

“ The fniluix) of the Ways and Means Cummittno to make a 
favourable report upon the Joy Bill reducing the lax on alcohol to 
7o cents per gallon was not a surprise to those who were familiar 
with the situation. The committee wa.s practically pledged at the 
beginning of tho last session not to report any nwoime legislation, 
the intention being to carrv the Avholo question ovex* until tho 
Fifty-eighth Congress. The demand for choapor alcohol, however, 
has been general, and the work done in its liehulf so effective that 
it IS safe to say that four-fifths of the mendiers of the next House 
of Representatives now stand committed m writing to a reduepd 
tax, a majority favouring the 70-cont rate. Hand iu hand with thi' 
effort to secure a lower tax on distilled spirits will go a movement 
for free aleohol in the arts, and it can be slated positively that the 
outlook for success is better than at any time since these important 
questions were first broached n\ Congress. As heretofore stat^, 
tho Ways and Means Committee to-day stands ready to permit the 
use of domestic alcohol free of internal revenue tax for the export 
trade a.s an indepondeut measure, and it is believed that this 
concession Avill be much broadenedin scepo during the coming 
Congress.” 

So late as January of this year a report appeared in a 
United States trade organ of the text of the Bill to pirpvide 
I utttaxed denatured alcohol. We quote it ; — 
i Be it enacted by tho Senate and House of Representatives of the 
United States of America in Congress assemined, That distilled 
! spirits of an alcoholic strength of not lens than one hUBdrdd and 
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Sixty per centum proof, os defined by sections thirty two and forty- 
nine of the ^“Vised Statutes of the United States, may, when 
rendered unfit for dnnkiriK purposi^s. or for use us ii beverage, be 
removed from distillery wainhouses free of tax under such regala* 
lions os the ronimissioner of Internal Revenue, viith theappi-oval 
of the Secretary of the 'Ireasury, shall ni-oBenbe : Providwl, That 
sulphuric other, wood ulcohol, methylic alcoliol, uood naphtha, 
or other subsTaiiees approved by the (Commissioner of Internal 
Revenue and the Secretary of the Treasury, shall ho mixed with 
such distilled spirits so as to render the same unfit for drinking 
purpoftos. or for use as a bcvenige. 

8w. 2.~That distilled spirits, liefere being removed from dis- 
tillery warobouscs free of tax under the provisions of tins Act 
shall be marked or branded as the Commissioner of liitiTual 
Revenue, with the approval of tlie Secn>tary of llie Treasiuy, 
shall piescrilH% and siiall have adixed to each cask or package an 
engraved stamp indioaling that sue-b uistiHeil spirits have neen 
rendered unfit for drinking purposes, or for use as a 'oeveragi*. said 
stamps to be provided and furnished by tlio several eolleetors ns in 
the case of other sinm]j8, and to be charged to tliem and accounted 
for in the same maunei'; and for the expi-nse attending the pro- 
viding and altlxing of such stumps, ten cents for each stain]) shall 
1)6 paid to the eolloetor of llie district on making the entry for 
suoli removal. 

See. 3.— Tliat any pi^rsou wlm shall rectify or ]iurily distilled 
spirits winch have hi on remoNcd from distillery warehouses fiee ol 
tax under the provisions of tins Act. by removing or s<*|)nrating tJie 
sulphuric etlipr, wood aleoliol, methvlie aleohol, wood ua])litlm, or 
other suhstanees from siieli distilled ^plr]ls. h^\ aii.\ process what- 
ever, sliall, on eonvielion, he snhieot to a line ol not. less i.li in 
five hiiiidn'd dollars nor more tlinn liie tliousnnd dollaiN, and he 
imprisoned hot less lb in six nionth.s nor nioie than three .veurs 

kSe<‘. 4. — That distilled spirits, removed fiei* ot tux from distillery 
wareliouses under the provisions of this Act, shall ra.t he stored 
or deposited on any promi.sci in which tli(‘ busine.ss of a distiller, 
rectifier, wholesale liquor dealer, or retail lunior dealer is emried 
on, or on any iiremises connected therewith liy an.v jirivnie or 
internal communieution. Ami every distiller, rectifier, wholesale 
liquor den’er, and retail li(|iior ilealer who shall store or deposit, 
or cause to he stored or deposited, sncli distilled spirits on the 
premises m which such huMiiess is carried oii,aft«‘r such distilled 
spirits have been rejnoved iroiii distilleiy warehouses, shall, on 
I'onviotion, he lined not les^ than two Innulred dollars nor more 
than one thousand dollars, and iinprisonecl lor not lt*ss than six 
montlis nor more than two ytais. 

The organisation? of farmers throughout the count ly, 
and especially the big Ciriinges of the middle and far West, 
have been prompt to see the importance to them of the 
adoption by the riovcrnment of a liberal alcohol poliey, 
and are already petitioning Congress in behalf of the 
Iloutell bills, which reduce the tax on pure spirits from 
1*10 dols. to 70 cents per gallon and grant Irce denaturised 
alcohol for use in the industrial arts. 

The important interest which the fanner ha'- in this 
question, and which w’ill make him the strong ally of the 
manufacturer in this campaign, is Miccinctly set forth in a 
memorial just receivi'd by the W'ays uud Means ( ommittee, 
which is in part as follows : — 

"The lack of any ]iro\ isioa m our reMmm* iaw^ f<»r the use, fnr 
of tax, of aleohol which has been reudereil unfit tor drinking pur- 
poses isan injury to iho \iiiencaii lanner, restneliiig Jus markets, 
Josseniug tlie selling finee ol the larifest crofi. increasing the co.st 
of living, and pre\entinir him Irom enjoying the lienelits to he 
derived from tlie general use ol alcohol in the domestic and 
industrial work of the farm. 

“We w'ouhi ask .lour especial attention to it la* highly sueee.ssful 
operations during a i»erio<l of nearl.y 20 .veins of the liberal legisla- 
tion relating to tho ulcohol now in toire in CJerni.'ui.v, In that 
country, under law’s firov iding for nntaxed denatnris<-d aleohol, 
that IS, alcohol mixed with some noxious substaiiet* so as to render 
It unfit for use as a beverage, about 60,<M)0,00() prool gallons of tax- 
free alcohol are annnail.v used hr industrial purposes. All the 
materials from winch this great (|uiintity of aleohol is jinMlucod 
are grown by (German farmers, who also lienelit by the ojijMirtimity 
to secure cheap fuel, light, and jiower lor farm maehinerv, Ac. 

“We an* conthlenl tlial the jiroposed s.ystern would work oqnuIJy 
well in this countr.v, and that the eonsuinpf ion of alcohol for 
manufacturing pui jkjsos and as a motive power would he so greatly 
increased as to Croat e ii new market for many millions ol Imshels 
of corn annually. The low ])ricc at which nntaxod denaturised 
alcohol, suitable tor use in lighting, heating, and us a motive jgiwer. 
would be funnslied vvonlil greatly benefit the fiiriner.s of the whole 
country, apart from their special interest as the iiroiluccrs of tlie 
material from which aleolml is distilled. 

“Wo would also Nuhmil that the fannei*s are directly iniured by 
our antiquated laws relating to ulcohol through their effect iii 
checking our export trade in nian.v articles in the innniifacture of 
which alcohol is an inifiortant material, (o'nnany pmcticall.v 
controls the export tratle to neutral markets in all nrticle.sof thi.s 
kind, our manufacturers being unable to com])ete snece.ssfully, 
owing to the prohibitive co.st of their alcohol as compared with that 
of their German rivals. The result is that millions of dollars' 
worth of goods that should he made in this eoiintry are now made 
in Germany, the German workers who make these goods buying 
the products of Gorman farmers. Under tho proposed changes in 
our laws, American workmen would make these gooas, and would 
buy the products of American farmers. 

‘’^Behoving that this is a matter of far-reaohing importance to 
the farming interests of the country, and that the enactment of 
the proposed legislation would be of very great benefit to them, we 


would ask that you favourably report. House Bill 9802, so that It 
can become law at the present Session. 

“ The German farmer not only has this market for his produce, 
hut, in addition, untaxed alcohol gives him cheap light, heat, and 
power. The German fanner lights and heats his house and 
buildings, rooks his food, thrcsh<*8 his grain, runs liis creamery anti 
machinery tor other purjioses, and markets his products in a motor 
u aggon. all with alcohol. 

“If the German farmer, why not the American farmer? The 
only obstacle is the United Slates internal revenue tax, which 
makes alcohol artificially dear to both the American farmer amJ 
manufacturer, thereby prohibiting its use.” 

The oddest thh)^:f alumt the matter as affecting the 
States is that the opposition is a women’s temperance” 
affair, and probably the influence of this body of **en. 
tbusiusts ” has been very great. This on the authoritv 
of the esteemed chairman of our Xew York Section, ProK 
Coblentz, whose paper in this mouth’s Journal on “ Newer 
Remedies’’ is timely for our contention. 

A consideration of profound importance arises. If now 
Germany competes under conditions such as we ask for, and 
America obtains them in the near future — and both are 
protected countries, with facilities for drawback on exporta- 
tion — where doi’S Gi eat Britain come in ? This is not a 
“ tiscalitis ’’ meeting, but it is obvious and logical, whatever 
becomes of home supplies, that existing Acts, notably the 
(Justoms Consolidation Act of 187fi, involving duties, must 
have consideration as regards the scope of their operation. 
Wc quote the clauses of the Acts tigain : — 

Customs Consolidation Act, 187G (nof repealed). 

Appendix 39th and 40th Victoria, Chap. 3.'}. 

“ Goods not prohibited to be imported into or used in 
Great Britain and Ireland, composed of any article liable to 
duty as a part or ingredient thereof, shall be chargeable 
with the full duty payable on such article, or if composed of 
more than one article liable to duty, then with the full duly 
payable on the article charged with the highest rate of 
duty.” 

“ Upon the importation into Great Britain and Ireland of 
any articles in tho manufacture of which spirit has been 
used, there shall be charged in respect of such quantity of 
spirit as shall appear to the satisfaction of the Treasury to 
be used in the manufacture of such articles, a duty equivalent 
to that which would be chargeable on the like quantity of 
spirit on its importation into the United Kingdom.” 

Note aho — Finance Act, 1902, Chap. 7, Part I., Sec, 7, 

“ Where any manufactured or prepared goods contain, ns 
a part or ingredient thereof, any article liable to any duty, 
ciustoins duty .‘-hall be charged in respect of such quantity of 
the article as shall appear to the satisfaction of the Treasury 
to be used in the manufacture or preparation of the goods, 
and in the case of goods so containing more than one such 
article, shall he charged in a similar manner on each 
article liable to duty at the rates of duty respectively 
applicable thereto, unless- the Treasury shall be of opinion 
that it is necessary for the protection of the revenue that 
duty should be charged in accordance with the Customs 
Tariff Act, 187G.” 

“ Any rebate which can be allowed by law on any article 
when separately charged shall be allowed in charging good« 
under this section in respect of the quantity of that article 
used in the manufacture or preparation of the goods.” 

The principle of duty pi o rata is no now one.. As regards 
obvious spirituous preparations there can be no doubt. 
Kxamination is not a novelty. In 1902 156,987 samples 
of wines, spirits, and compounded spirits were examined, 
besides innumerable other things — tea, chicory, sugar, to 
bacco, Ac. Parenthetically it may be stated that 972 samples 
of wood naphtha, for methylating, representing 38 1,509 galls., 
were examined at the Government laboratory. Of these 
36 samples, representing 14,231, were rejected as unsuitable. 
So also for the benefit of traders and others the methods 
employed for determining the amount of alcohol in medicinal 
preparations, essences, and perfumes has been published in 
the Journal of the Chemical Society, 1903, p. . So anin, 
and notably, 26 samples of specid “ petroleum ether ” for 
ose in certain manufacturing operations in conjnnotiOD 
with methylated spirit were also examined. 25 eamplei^ 
representing 1,032 galls., were approved. ^ * 
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The quantity iu proof gallons of foreign plain spirit (or 
• unenumerated, not sweetened,” as it is classed) cleared 
i.ir home consumption in 1902 — 1903 was 1,629,924, duty 
ss,729/. Of this quantity 1,196,711 were for methylating, 

iiuler a duty of 23,661/. 

Tt should be remembered that in consequence of the 
naposition of the corn duties the Finance Act of 1902 
], laced an additional duty of !</. per gallon upon foreign 
spirits other than rum and brandy, as from the 17th June 
1 'J02. The spirit duties are based upon a rate of 10s. per 
proof gallon on home-made sj irits, to which there had been 
'idded a surtax of Ad. per pr< of gallon on imported spirits. 
In 1H90 6^/. per gallon was added for certain purposes 
eouiiectetl with local taxation, and in 1900 a further 
{',d. was added for the expenses of the South African war, 
Si)irits imported in bottle, other than unenumerated un- 
sweetened spirits, were subjected to an additional duty of 1 a\ 
jier proof gallon in 1899. 

One may remark that for spirit which would here be 
tlassed as methylated, in (xermany and Switzerland the price 
Is at least 40 per cent cheaper ; therefore, on the quantity 
indicated thiy pay 14,197/, as against oiir 23,661/. 
Molasses ligiiro in the returns as treed from duty in 
aocoi dance with the provisions of the Finance Act, 1902, 
to the (‘xteut of 44.*), 283 cwts, (see 47th lleport of Cus- 
toms). surely a concession to an industry protected some- 
what already. It is stated that there is available a very 
l.irge quantity ol molas.ses — practically for the getting. 

I hus drawback is familiar to the revenue departments, 
on substances for internal consumption in a degree, hut 
vastK more s<> on exportation. Beginning with cocoa, 
■hicoi’), and ending with wine, the returns naively put 
the “ total amount of duty that would have accrued there- 
on ” as ^>,724,764/. — so that for reasons, presumably for 
excellent icasons, this concession is made, and among the 
^iihstauces an* manufactured goods ; of course the majority 
•ire for re-exportation. Drawback repa 3 'ments, &c., are 
nothing new. and they amount to 1,337,225/. for 1903 
(47th ('ustoms Ib'jiort), and this out of a gross aggre- 
gate of total receipts, 35,798,095/. Including the amounts 
collecied on behalf of the Inland Revenue Department, 
the ( iistoms eolh'cted 39,78.5,212/., and the net pro- 
duce, after deduetmg drawbacks, &c., was 38,746,339/., at 
a eosi ot 954,608/., equal 2/. 8.v. Od. per cent, on gra8.s, 
'•r 2/ 9,s 8d. percent, on the net. In 1894 the gross was 
23,1(18,696/. net, after drawbacks 22,979,183/.; at a cost 
ot 3/ 17 j<! '6d and 3/. 17s. 9f/. respectively. These tigures 
oe quoted to show that the cost of doing work by this able 
(lepartmeiil has not increased with the increase, and stress 
i'' l.nd upon the fact in case the Customs Consolidation 
Act, 1876, should be put in force upon importing a further 
‘^election of articles alcoholic in themselves, or containing 
ethyl (u methyl radicles, or in which these alcohols have 
been employed in their jiroduction. The list now is not 
extensive, and is quoted here, but it is clear that, in view 


* blonil livdratc ] 

* Jilorofonn 

* ‘>iio(!ioii 

I'Uher, acetic ’ i 

• Irntync ” 

, suliiliuru- ! 

( diAl hromide 

- <*hloride ...I 

Iransparonl 


.35 

.3 

21J 

.194 

281 

291 

104 




£ 

1,204 

14 

319 

flOO 

127 

6 

.379 

122 


Increase, j Decrease. 


108 

115 


£ 

189 

21 


1 

88 

18 


154 

154 


increasing and possible competition from 
+'rnt ^l*^^**^^^**’ action may have to be taken. No departure 
vtr.. already acted on is involved, only their 

the mternally on the one hand and externally on 

I nmr ^‘^^‘inate concessions internallr we can 

ex enf'Lr externally, to the 

maniifi././ or drawback. In either case, neither 

tin* taKrt officials will, we feel sure, flinch from 


Confessedly the task of the Government Chemical De^ 
partnients, now united in one staff and head, will not be 
light or eas^, but it may rely upon the honest and 
intelligent, if interested, assistance of the manufacturers of 
the country. The distilling industry, somewhat nurtured 
in the atmosphere of restrained privilege, will, we are sure, 
not be less patriotic than its fellow countrymen. Ther 
Excise can, if it will, indicate what restrictions — admittedly' 
necessary in 1880 — can now be diKpensed with, 

A quotation from Scarisbrick’s “ Spirit Manual ” may 
be useful at this point : — 

“ The distiller was required to produce 1 per cent, at 
proof for each 5° attenuated in the case of wash from 
grain or potatoes, and for each 4"^ in the case of sugar 
wash. 

“ The use of mangold wurtzel in preparing xvort was sane- 
tioned in 1833,* the old regulation still being continued 
that no two kinds of material (except malt and unmalted 
corn) Avere to be used in combination. This restriction was 
I justitied by the fact that worm-ends and spirit store were 
j open and under the distiller’s absolute control. The 
I subject was pressed on the attention of the country in 
j 1846. Tt vns found that the restriction to use only one 
I class of m tterial at one time, together with the exaction of 
I a Customs duty on sugar, virtually prohibited distillation, 
j from any material except grain. Thi.s attracted attention^ 

[ owing to the complaints of West Indian planters, who 
1 happened to be the largest sugar producers. They strongly 
i urged the impolicy and injustice of excluding their produce 
liom the breweries and distilleries of this country, and it 
became a question of moment to determine whether the 
use of sugar and molasses, mixed or unmixed with other 
materials, could be allowed without impairing the security 
of the revenue. Experiments for this purpose Avere com- 
menced by Messrs. Dobson and Phillips, in the Excise 
laboratory, where the comparative values of barley, malt, 
sugar, and molasses to the distiller and brewer were accu- 
rately ascertained. An Actf Avas therefore passed in 1847 
authorising the use of sugar in distilleries, with drawback 
of the Customs duty, excepting so much as would be 
sufficient to countervail the duty on the small quantity 
of malt necessarily used by distillers. In the following 
year molasses and treacle were allowed. 

“As the trade Avi shed an allowance for deficiencies in 
spirit store, it was found necessary, in 1853, to insist upon 
the Avorm end being enclosed, and the stock placed under 
the officer’s control. J Decreases from natural waste, filling, 
&c,, not exceeding 1 per cent., were then exempt fronts 
duty. The contents of casks Avere to be determined by 
gauge or weight, and the distillation process of determining 
original gravity of beer was extended to distillers* wash. 
In 1855 all materials Avere allowed to be used duty free, 
thus ending the frauds in connection with the drawback on 
materials. The duties in England and Scotland were equal- 
ised in 1856, and in the United Kingdom in 1858, the rate 
being 8s. per proof gallon. 

“ Owing to the higher character of the trade, and the 
revenue safeguards furnished by closing the worm-end, and 
the system of determining original gravities, the time had 
come for concessions. It was considered safe to abolish 
the following prohibitions : (a) against grinding malt with 
stones } (5) use and sale of yeast ; (c) continuous running 
of common stills. It was also found that the folloAving 
could be granted Avithont impairing revenue security : (a> 
giving up the annual balance account ; (6) larger allowance 
for waste in warehouse ; (c) greater facilities for obtaining 
remission of duty on spirits lost by accident ; (d) dispensing 
with certain regulations which increased the expense of 
making malt for distilling purposes ; («) allowing the use of 
any materials in making wort, provided gravity of extract 
could be obtained by saccharometer ; (/) 2^ per cent* 
yeast to be removed from wash ; (p) beginning of brewing 
period as soon as last back of preceding period removed to 
wash-charger ; (A) removal or spirits from receiver when 
depth amounted to 15 ins. ; (0 limit of decrease in store 
raised to 1.J- per cent. 

• 2 and 3 William IV., o. 74 ( 1883) , t 10 Victoria, c, 6. 

J 10 and 17 Victoria, c. 37. 
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“These were embodied in an Act of i860, * which con- 
solidated the spirit laws of the United Kingdom and 
remoA'^ed any restriction not absolutely necessary to secure 
the revenue. I’lieir bring granted enabled tlio distillers to 
compete with foreigner*, on terms of greater equality, and 
thus merely carried out Fire Trade principles to their logical 
conclusion. 

“ Besides settling the question of restrictions, the Act 
also dealt with another important matter. It became known 
in February 1860, from the (Jhaneellor’s financial state- 
ment, (hut, owing to the commercial tr(!aty with France, 
foreign spirits would b(* admitted for consumption into the 
United Kingdom at the same rate of duty as British spirits 
ph(s a small surtax of 2d. per gallon— same as that charged 
on Colonial spirits imported fioin 1H48. The difittllera 
became alarmed, as 2fi. per gallon was consiilered an iii- 
sullicient compensation for the disabilities under which they 
laboured. Deputations r'*f)re,sent<'d trade view.s to the 
Ooverninent, and put forunrd cc'itain claim s. It was 
admitted by the Board of Inland llevenno that Fxcise re- 
atrictions increased the cost of manufaetiiri' by per 

gallon. There was also u claim made on aeeonnt of tht* 


1 (Compensat ion for duty on loronrn frniin 

2. Frolnhihun jiKainst brewing and dislillinir ut saiiie time 

Against distillers inixing worts in seveial xessels wdnle m 

proce.ss of fcrnientiition 

t. Lo.sh ot duty on rectitlcution and flavouring siiirits ni separate 

pronnses 

Ti. (.'olouriiig iiialter m foreign spiiits 

d. Increased expense in making mult coiisoqurnt on Excise 

restrictions 

7. Billcienco m ihchIooI charging duty ni lavourol lorcign spirits 
S. Duty exuded upon fon 'gu spirits ard l»y saiuph'S drawn m 
bond 


difference in the mode of charging duty on foreign spirits, 
w hich obtained in the Customs, said to favour importecs to 
the extent of 4d. per gallon. The full claim would not, 
therefore, hove been met by a loxrer differential rato than 
9U/. per gallon. 

“The restrictive operation of Fxcise regulations was 
modified by abolishing tbe prohibitions already detailed and 
granting the concessions enumerated, with tbe net result that 
.'»</. per gallon was considered sulticient to meet trade claims. 

“ Distillers and rectifiers had established the fact that 
restrictions caused a loss of 2t/. or 3<i. per gallou, and 
naturally considered that they had a claim to allowance on 
exporting, so that they might compete xvith foreign dis- 
tillers ill Colonial and other markets. By resoJutiou of the 
House of (k)mmoii«, on 5th March, export allowances of 
2(1. per gallon on plain spirits and on compounds xvei'e 
granted, the duty on British sjiirits being raised 1</. pei 
gallon, to make up for the decrease ’thus caused in the 
revenue. The surtax on foreign spirits was imposed at bd 
per gallon, and that on Colonial spirit continued at 2(1. 

“The claims advanced and allowed aie shown in the 
following schedule . — * 


I 


ISl'i't. (''onsiiIcnHi bv tlic 

AmounlelamicdbN, { It^'yemm Hoard 

' to bo admissible, 

allowed in 


Scot ell 
Distillers. 

Mnalish 

Disinleis. 

IHOf). 

For 

U’neolonred 

Foi 

Colouied 


Npints. 

Spirits. 

ih 

<1. 

<!. 

<]. 

(f 


' 0.' 

0* 

0^ 

07 

u 

U 

1 

1 

1 

ol 

oi 

Ol 

Oi 

Oi 

;i 

3 

1 i 

‘T 

21 

‘1 

2 
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Nil 

2' 

ol 

01 

Nil i 

Nil 

Nil 

' / 

^ J 

S 

Nil 

Nil 

Oi ' 


'.Nil 

Nil 

Nil 



“ The estimate of Id. per gallon in the second item of the j 
schedule was in respect ot extra coat, owing to plant lying 
idle, repairs, lighting, coal, wages, &c. In the fourth item 
1 \d. was considered an equivalent for the waste which occurs 
in rectifiers’ stocks from the time of delivering spirits from 
the distillery until they reach the consumer. The loss is 
supposed to be 1 per cent. ; the other \d. is on account of 
being bound to use seiiarate premises for rectifying, thus 
incurring expenses of rent, plant, cartage, xvages, &c. The 
seventh item was found to be groundless. Experiments j 
were made with u large number of consignments of foreign 
spirits, and it appeared that the Customs charge was rather 
above than below that of the Excise. 

“ Since 1 8GO, the changes have lieen few’ and unimportant. 
They include (a) increased percentage of yeast allowed to 
be taken from wash; (6) shortening of interval between 
brewing and distilling periods ; (r) extended range of 
warehousing strengths ; (d) repeal of limitation as to 
smallest still being 40 gallons ; (e) eoncessions in respect 
of bub, use of spent wash, yeast pressings, See. The spirit i 
laws were again consolidated in 1880 (43 and 44 Victoria, 
c. 24).“ 

We think we have made out u case, stated thus in our 
former paper; — (c) A rebate of surtax to distillers for ! 
spirit descineil and certified for certain uses tn a •* licensed ” ■ 
and approved factory^ and consideration for inevitable ; 
losi in manufacture. (Kemembering alw’a\.s that the i 
present output vill not be affected.) i 

It may he desirable to state what has been done to ' 
expedite this matter since the passing of the Finance Act, I 
1902. ino Associated Chambers of Commerce passed a j 


resolution (this Journal, 1903, 28C). The Manchester 
Chamber, acquiring precedence, drafted a memorial to the 
late Chancellor of the Exchequer, in accordance with 
practice of the C’hambers. In this memorial, reading as 
follows : — 

TVluiiehester (.'liauiber of Comnierci*. 
Sib, 1003. 

I^M iiistrueted on U'liiiir of Hie Association of Clmmbers ol 
Conmicrec ol (be United Knigiloiu to in\ite your atU'nlion to tbe 
sonous disubildy uniiOHed upon eliemienl urnf other manufacturers 
who use imported jiure spirit as ii ruw iimteiial of their industi\ 
by Sertum H of the Finnnei* Aet, 1902. 

The section proxides lliiit such spirit '‘may not be nn’cived oi- 
used until till' dillereiiee lielweeu the duty of Custoars chargeable 
(hereon and the duty of Excise chargeable on British spirits has 
b»H*n paid.” 

The "dilTeronee (hus prescribed to bi* paid, though apparently 
small, is in lealitv a dijl(*reiUial duty which eonstitut/Cs a special 
and repressive charge on certain British industries from wliieli 
their foreign eouipetilors are entirely free.” The eonsequenco is 
that the production of perfumes and of sonio pharmaceutical 
requisites, wdiicli has attained important dimensions on the Euro* 
peon continent, is olfeetually kept m check by this duty in the 
United Kingdom. The manufacture of perfumes by chemical 
process is rapidly suiKsrseding the extraction of them from flowers, 
and this new anu prolitable industry cannot become an important 
one in this country so long as the disability remains. 

So urgent has the question of its remoxal become, that at the 
annual meeting of the Association of Chambers of Commerce, held 
in London in March last, the following lesolution was unanimously 
adopted 

That the provision of Section 8 of the Finance Act, 1902, I’e- 
quiring the payment of duty on imixirted pure spirit for tnanufac* 
tuiing purposes at u rate equivalent to the ditferenoe between the 
Customs and the Excise duty on spirit, adds about 60 per cent, to 
the original value of such spirit, and that this addition pfeces British 
nuuiufacturers who use ii in a position of surious disadvantage in 
relation to their continental competitors, who are able to pui^asc 
it entircily duty-free; and that representations be made to the 


* 23 and 24 Victoria, c. 114. 


Tw'cnty-eighth Report of Commissioners of Inlirnd BevehtiOk 
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lintpei* Giwwmmeiital Department with a view to the removal of 
this disadvantage.” 

In puruuanco of this resolution, I am respectfully to urge that 
^ou will, at the earliest poasible opportunity, take such steps as 
limy li(! necessary for relieving the industries in question ol this 
j (‘Sped i VC burden. 

I have the honour to be, 

Sir, 

Your most obedient Servant, 

lit. lion. C T. Hitchie, M.l*.. Kumunu W. Fitiii vk, 

rhanci'llor of the Exchequer, Secretiivy. 

The Treasury. London. 


Jleference to “perfumes” is made. A correction 
fru^^oested at the time aj'pears to have escaped attention, 
tor the word “ s-ynthetic ” was inserted before “perl'uincs ” 
in the third paragraph. ]\Lr. Kitchie's reply, through the 
hCiTCtary, was as follows ■ — 

Treasury (liambers. 

WinUiiiidl, S.W.. 

nib, 25th August lyoa. 

Till; CiiiiTiccllor of tlie Exchcciucr lias uud(‘r considerntion 
iiiur letter ot tlu' 4th instant and the lesolution contained then-in, 
whicli was pass('d by tlic Association of Cliamh*rs of Commcri'c 
l ist March, on the sutqed of tlu‘ fluty on spirits used ininanufae- 
1 iii'cs, and es|it‘cuil]y in the iircparation of perfumes, Ac. 

lie does i.ol altoiifi'tlicr understand the refercnec in your letter 
1(> Sei'lion N ol the Finance Act. li)()2, niasniuch as the provisions ol 
ih.it sediou have not as yet been apjilied to the manufacture of 
]iei fumes; nor does he understand how tlic manufactunTs of 
)(( rfunies in tliis country art; subject to any disatality cither in 
iiioliouie or in tlie foreign market, as competing perliimcs from 
iiiroad an' liabh* to Cusloms duty on importation here, and wli(*n 
perfumes madeut' home arc expovti'd a full equivalent ol duty paid 
is invcri in the shape of drawback or allowance. 

Air, Itilchio do<‘s not think tliat it will he practicable to abolrdi 
1 lie dillcivntial duty on spirits used ii manufactures, nor would it 
lit (‘(|uitahle to the home produeers of sp'rits. He projxtsed to 
, einedy certain anomalies in this connectioi; m the Re\cnuc Ibll 


which ban just become law ; but the clause on this subject unfortu* 
nately met with opposition, and it proved impossible to carry it 
through Parliament. 

I am. Sir, 

&c., Ac. 

Now it is quite clear that the Chancellor’s reply as 
regards perfumes is right, and fulfils all the conditions we 
desire. “Compounded perfumes ” ready for sale were not 
meant, bat “ synthedc ” perfumes, such as we saw under 
Mr. Gordon Salamon’s guidance at C^ourbevoie on oar visit to 
Paris in 1900. As regards the “ differential duty,” we agree 
that as then advised the Chancellor had little choice. 
Thiugs have changed, and we think a powerful case is made 
out for consideration, but we should like to know about the 
opposition to the correction of “ anomiilies ” — what the 
anomalies were, and who opposed. We have unsuccessfully 
tried to discover; we shall yet know. Pursuing our 
enquiry as to what has been done, the committees have con- 
ferred jointly and separately. It was suggested hy Mr. 
Umiiey to a.sk members to set out the actual amount of 
etliyl and methyl entering into the composition of certain 
topical bodies much in demand, upon which, under the 
Customs Consolidation Act of 187G, duty would have been 
imposed oii entry into this country, but which the present 
general conditions of trade have made it necessary should 
not be imposed, but rather, preferably, in order to protect 
the trad(‘ of the country, should be made capable of being 
produced from duty-free alcohol. Also, to set out the 
amount of alcohol wasted. 

The queries were set out as upon a 100/. value — some 
replies have been received, not all upon values, and are 
tabulated : — 


Tablk 1. 


Contributed ut the request of the Joint (Committee in/ A. G. Green, Professor of Tinctorial Chemistry, 

Yorshire (^ifleye, Leeds. 


Name of l).\i“,Uifl. 

IVrcciifage of 
^ll•th.^ 1 Alcohol. 

1 Verccnlngc of 
Ethyl Alcoliol. 

for Pure Product. L1(K> Vnhu. 

Estimated Annual 
Imports. 




1 

.V. d. 

4' 


Malachite Hrccii 

27 


2 3 

31 

10 tons 

Mcth> ) Violet 

4'* 


1 r. 


Difilcult to estimate 

Hallocyaiiine 

21 


2 0 

30 

6 tong (¥) 

Methylene Blue 

.*i;i 


3 (> 

20 

Difficult to estimate 

\uruniinet> 

4(1 


1 11 

fib 

45 tons 

\ letona Blue B 

2H 

it* 

1 10 

Sil 

IW „ 

Onlliaiit (H’cen 


3h 

2 3 

4S 

10 

I’ati'iit Blue V 



2 3 

43 

45 .. 

Ilhodanimo B 


:iH I 

6 0 

21 

' 15 

Ilhodamuie 0 G 


30 

20 0 

4 

, SO 

'.'hrysophemne 


) , 

1 8 

22 

1 Ditficult to egtimate. 





1 but very large. 



Tablk 11. 





'Table showing Spirits used per 

100/. Import Value. 




\ 

1 

Alcohol 9.“> Per Ceul . used 

Methyl Alcohol used 



Import 

AVeiglit 

lier 100/, 

- 


- - 





Product. 

Price 

in 1 lb. 

for 100/. 

Foreign 
Value 
of Alcohol, 
1900. 

; EngliNli 

in 1 lb. 

for 100/. 

Value 


per lb. 

Finished 

Import 

! Vuluo 

Finished 

Import 

o£ Methyl 



Product. 

Value. 

per Lb. 

l^roduct. 

A aiuc. 

Alcohol. 


.y. d. 

Lb. 

Lb. 

Lb. 

£ s. d. 

£ s. d. 

Lb. 

Lb. 

£ #. d. 

Aiitipvnnc 

B fi 

3(14 

0-933 

339 

2 Id 0 

, 34 12 2 

0-448 

163 

•4 8 3 

Etlivl cliloride 

0 11 

2.182 

I'OO 

2.182 

18 3 0 

222 2 10 




Fhehacetme 

3 0 

007 

2-082 

1,J189 

11 11 0 

' 141 15 10 , 




IS.ilipyriiift 

5 0 

400 

0-89 

S5C 

2 19 4 

36 0 10 

0-2S8 

iis 

3 2 3 

Oeniiatol 

0 15 

133 

2-13 

283 

2 7 2 

28 17 9 




Nalol 

0 10 

200 

2-3 , 

460 

3 16 8 

1 46 19 2 i 



, , 

'Heliotropinc i 

12 0 

100 

o'6oa 

SI 

1 0 13 6 

t 8 5 6 




Vanillino ' 

12 6 

100 

1-(W3 

2.50 

1 2 2 8 

, 26 2 8 1 


, , 


Kryoflne | 

21 0 

95 

res 

155 

1 fi 10 

16 16 6 ; 

1^74 

140 

3 ifi 10 

Guaiacol carbonate . . j 

11 0 

182 

(J-63 

l,2tt0 

! 10 1 0 

122 2 3 

2*77 ; 

SU4 

13 13 0 

Dunethylanillne i 

0 10 

2,400 



1 


0'676 

1,622 

43 18 7 

Gallocyanine, 10 "/o- . . , 

0 5 

4,800 



1 

• . ' 

0*174 i 

835 

22 12 S 

„ powder. 

4 4 

461 

, , ’ 


i >• 

1 I 

1*083 1 

776 

21 0 A 

Gallopurple 

'Tortrazine 

5 a 

1 6 

S64 

1.384 

0*23.3 

.sii 

! 2 ii 10 

i 

, .'ll 15 0 1 

2*67 I 

792 

36 6’ « 

Ghrysophenine ' 

1 6 1 

1,8.34 

0'209 

278 

2 6 4 

28 7 6 , 

•• 



Dianisidine base: 

5 8 

803 

0‘82 

298 

' 2 9 8 

80.8 3 I 

1 

• . 


Ketone 

2 C 1 

800 


•• 



Vii ! 

992 

36 17 4 
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T\ble II. — continued. 


Alcohol 95 per Cent, used ' Methyl Alcohol used 


Product. 

J'nce 

weigiu 

m 1 Ib. 

for 100/. 

Foreign 

1 Value 

1 of Alcohol, 
1900. 

En^rlish 

m 1 lb. 

for 100/. 

Value 


l>or Lb. 

per 100/. j 

Finished 

Product. 

Import 

Value. 

V'^alue 
per Jib. 

Finished 

Product. 

Import 

Value. 

of Methyl 
Alcohol. 


a. 

d. 

Lb. i 

Lb 

0 11 
oiuti 

Lb. 

1 

1 ... 

jU a. d. 

Lb. 

0*71 

0*70t 

Lb. 

£ s. d. 

AurunniipO 

f> 

A 

SSK 

97 

I 0 id 2 

0 18 0 

025 

10 is « 

A’ictoria Blue B 

! 1 

<1 

1.11.4 





0*49d 

5(Ut 

15 0 7 

„ 4 R . . . . 

2 

0 

1.000 





0*71*25 

712 

19 5 11 

Oonzopurpurui 10 B . . 

1 2 

0 

800 

oio 

i.'i2 

1 r> 4 

1.5 it* n 


.. 


Rhodamiiu* B 

4 

0 

.WO 

0*0 r, 

22 

0 .4 8 

4 4 11 


.. 


„ (; 


11 

too 

0 017 

15* 

0 3 2 

1 18 9 




QQ 

Dimethyl acid 

t; 

0 

,{3l 

0*701 

2.55 

' 2 2 0 

28 0 7 

l)*5tS 



Khodine (J G R 

(5 

0 

im 

1*70 


4 18 0 

G4 0 C, 


•• 


11 G 

t; 

(1 

AAi 

0*ttH 

1.50 

1 6 <* 

15 d 4 

0*il4 

38 

1 0 7 

12 G 

Cl 

(1 

3.41 

0 .Vi 

184 

1 10 8 

18 15 8 

0*14 

47 

1 5 5 

.. 12 G P 

« 

(1 

.4.4 1 

0*02) 

2 ir.) 

1 1 t 10 

21 d 8 

0*47(1 

154* 

4 () 1 

GW 

1 ; 

0 

; .4.4 1 





0*719 

24!* 

d 10 (8 

.. 3 GW 

<; 

(1 

.431 

0*1U 

38 

0 d t 

3 i7 17 

(*‘4*2.5 1 

141 1 

3 Id 4 

12 GM.. . 

Cl 

(1 

.431 

0' t 

1 1.43 

1 2 2 

13 11 d 

t 0*10!* ! 

36 1 

1 0 19 d 

„ 'A a 


0 

33 1 

0*07 V 

i 25 

(* 4 -i 

2 11 0 

0*2(58 1 

90 

1 2 8 9 

Methylene Blui' . . .. 


i; 

■SflO 





0 981 

7S5 

21 5 2 

Grystal Violet 

A 

1 ; 

571 





0*751 ' 

4.40 

11 13 11 

Vert iwur .\oir 

« 

II 

331 





0*223 

7t 

2 (* 1 

IndaznriiH' K 

1 

(1 

1.1 14 

o’ 07.4 

' ’so 

0 i ’t 2 

8 id C, 




G M . ... 

•j 

(1 

(.000 

OKU 

1 KVl 

0 17 4 

i 10 12 d 




„ B H 

a 

0 

1 1.000 

0*1 

1 100 

0 Id 8 

1 fO 4 2 




„ G 

2 

0 

1.000 

0*0!l 

90 

! 0 15 0 

' 9 3 9 




N (; 

(1 

1.000 
i l.ooo 

0*0512 

I 92 

1 0 1.5 t 

1 5* 7 1(* 




5 G M . . . . 


0 

(I'OO 

; m 

1 0 11 0 

d n 9 




Direct. Violet B B 


0 

1.000 

(Cll 

! 110 

' 0 IH 4 

! 11 4 7 




Direct Blue n B 

2 

0 

1.000 

O'lIrtK 

i OK 

1 out 

d 18 9 




„ 7 B 

Rliofhnc B s 

t 

11 

500 

0*000*2 

1 31 

0 .5 2 

3 3 3 




C. 

0 

331 

0*.*t3S 

113 

0 18 10 

11 10 8 

0 *2(55 

’.89 

2 *8 ‘J 

Tartnichromine G («. . 

A 

0 

007 

0*.v» 

i 367 

A 1 .5 

37 12 5 




DK),x>ruhinc (i 

2 

A 

,S,S!1 

0*852 

; 575 

' d d 2 

77 5 C, 




Rhodinc 5 G 


1) 

33 1 

0*]7t 

1 68 

, 0 5* .S 

r, IS r, 

0 24<)2 

’82 

2 \ f; 

PiieiKK'ynmtic, 10 /n. . . 

1 

0 

2.000 

0 131* 

■ 278 

j -i , 

■ 2S 7 7 





With regard to 'I'ahle 1. Prof. Green observi's that the 
calculations are for the pure dyestuffs ainl that some brands 
of the commercial dyestuffs are more or less diluted with 
dextrin, salt, See, Also that there would in addition be a , 
considerable loss of alcohol in the process of manufacture. , 
Prof. Green reminds us that while the calculation.* are for ■ 
the most important brands— and these brands vary— hence 
the alcohol requirement will vary. Further, one alcohol 
may be substituted for another. For example Auramine O 
coutuioK methyl groups, Auramine G cth>l groups, 
lloughly ^peaking the alcohol tax Avould vary from one- 
fourth to one-halt of the dye.stuff. Methyl alcohol is more 
important than ethjl alcohol in colour making. It must 
be remomhered that methyl alcohol is dutiable to the same 
extent as ethyl alcohol, and is intrinsically dearer. 

A case is given by a member of gingerine, vhich may bo 
extracted with methylated spirit ; but, assuming duty paid 
spirit to be employed, 48/. per 100/. value would go in duty, 
as against probably only 4/. in Germany or Swit/eiland. 

Take the case of rebate on methylated spirit on exporta- 
tion — 3d!, per proof gallon. Why cannot the exporter of 
home-made ether or chlorofoim get a rebate of '.id. per 
proof gallon on the quantities of methylated spirit used? 

The comparison between production with duty-free 
spirit and taxed spirit is convincingly shown by Table 11., 
and examples, most kindly placed at disposal by Mr. P. 
Leuthaiilt-Thoruton, and who aione is responsible for 
them. 

The spirit value of Table 11. is based on '2d. per lb. of 
German or Swiss spirit, 9.^ per cent, by weight, in 1900. 
Itritisb spirit of same strength and date at 2s. o^d. per Ib. 
The writer may point out that to-day, 1904, 95 per cent, by 
weight alcohol is about 2.v. 7d. per lb., .so that the values of ' 
British spirit, duty-paid, required would he considerably , 
enhanced. 

For a rough calculation of the resultant at 2d. per pound 
of 95 per cent, spirit abroad in 1900 is multiplied by 12*50, 
an approximation to the British spirit equivalent will be 
arrived at. I 

Excepting Rhodamiue B, Gand 6 G (Table HI.), all the ' 
other products of this group are sold as “ Rhodine.’'' j 


tabi.k hi. 

Hulk of f-pirit used in manufacture, without deductions. 
Read figures as so many pounds. 


Prniluets. 


Alcohol 
urj IV'r 
Cent. 


Methyl 

Alcohol. 


dll 

Alcolii.l 1(10 yipi cent 

800 , 


407 

Rhodainino B com* 

.404 


35 

3B 

lot 


1,044 

Bromc.stpr 


.522 

1,5*.5.5 

Chnu'/.in base 

yio 


l,05t* 

1,822 

.\Cf‘tJC 

H.ster. 

Antipyrinp 914 1 

Acot acetic ester . . 5.700 


1 

2t0 

1..520 

(;,dl4at 55 ” 0 
Ethyl clilondc > 

= .4,637 

1..502 


230 ' 

Ester for 1 artrasune 

896 


.485 , 

Rhodaniitie 4 G cone ! 

i.mo 1 


572 ' 

.. d G 

„ 4 G R cone 

2,028 


766 1 

7,136 


2075 1 

.. ft G R 

3,180 ( 


107 

„ 11 G cone 

410 


98 

12 G 

324 


111 

12 G P cone 

324 ; 

36 i 

465 

G W cone 


200 

17 

3 G W 

62 

160 

198 

Methyl phenyl and napiityiamuie 

. , 

90 

3,960 

Dimethyl aniline 


3.072 

470 

Rhodamine 3 G cone 

6*24 

.440 

2,771 

Methani* base 

303 1 


462 

Methyl sulphate 


(iso 

.475 

Guaiacol carbonate 

250 i 


1.50 

Salipyripp 

189 


17 

Dermatol 

37 


21 

8alol 

48* 


51 

Rhodaminp B S cone 

(n€tt)67 


105 

„ 10 G cone 

[sosafrol 

40 


813 

. 770 1 


825 

Glycollic acid 


2la 

29.5 ' 

Kryofine 

850 


Id 

Thio base 

200 


149 , 

Ester for gallo purple 


^0 

5,160 ' 

Gallooyanine, 10 i>eroent. paste . 


4.485 

207 

Gallopurple 


2,226 

2,621 1 

Nitrophenetol 

2,080 


1,840 ' 

Phenetidino 

2,772 


2,870 1 

1 Pbenacetine 

4,700 


115 

Phenocyanine cone 

Dianisiaine base 

1.70D 


211 

852 
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ALCOHOL, 1900. 

The quantities here given have been actually employed 
in manufacture, the prices being those ruling in 1900:— 
Alcohol 95 per cent, at 2d. per lb. 

Alcohol 100 per cent, at 2'2ld. per lb. 

Methyl alcohol at 6*5 per lb. 

Alcohol 95 per cent, is generally used, also in some cases 
alcohol 100 per cent. 

1,345 lb. alcohol 100 per cent, require — 

1,762 lb. alcohol 95 per cent., 
of Tvhich are returned. . . 323 lb. 

' or nott 1.439 lb. at 2d. = lU. 19s. 10(7. 

1 lb. alcohol 100 per cent, therefore costs 2 • Mi. 


A ntipyrine. 

((/) 4,0r8 lb. acet. acetic estet require— 

12.ri40 lb. acetic ester. 

2,200 lb. bciiiK returned. 

•nell 10.3‘l<0 lb. a1 riS jier cent, alcohol 9." pei cent — 5,(587 lb. 

listt returned 3,300 lb. 

uleuhol 95 pt.'r cent, nsed netl .... 2, .387 lb. 
or for 1 lb. acet. acetic ester, 0*505 lb. alcohol 95 per 
oenl. 

(5) 1,011 lb. broraester require 522 lb. ethyl alcohol, or 
iui ! lb. bromester, 0-5 lb. ethyl olcohol. 

(e) 4303 lb. quinizine base require— 

3,740 lb, a('et. acelie estt'r 


at (1-5)5 lb 

. 2.225 11). alcohol !C; per cent. 

add further .... 

. 2.(K)2 11). 


>,227 111. 

less returned. . 

,. 1,848 11). 

nett used 

,. 2.379 11) 


<ir for 1 lb. quinizine base, 0‘.553 lb. alcohol 95 per cent. 

(d) 3,030 lb. antipyrine require — 

4,12.'* lb. quinizine Inise. 

at 0‘553 lb 2,281 11). alcohol 9,*> per cent. 

2,010 lb. acetic e«t<'r. 
at .55 i»(T cent 1.105 11), 

3,380 lb. 

or for 1 lb. antipyrine, 0-933 lb, alcohol 95 per cent. 
Further — 

2,310 U). bromester, 

at 0*5 lb 1.155 lb, methyl alcohol. 

in addition 528 1b, 

1,(183 lb. 

7 « 3 .vs— bromeeter relumed— 

1 12 lb, at 0-6 lb 50 lb. methyl alcohol 

nett used 1,027 lb. „ „ 

or fur 1 lb, antipyrine, 0*448 lb. ethyl alcohol. 

lOOZ. import value at 5s. Od. per lb. — 364 lb., for which 
AV(Te employed : 339 lb. alcohol 95 per cent, at 2d. = 
2 /. 16s. Gi. ; 163 lb. methyl alcohol at b-5i. = 4/. 8s 3d. 

Ethyl Chloride, 

3,344 lb. require 3,344 lb. alcohol 95 per cent.; 1 Ib. 
ethyl chloride = 1 lb. alcohol 95 per cent. 

100/. import value at Hi. per lb. 2,182 lb., for 
which were used 2,182 lb. alcohol 95 per cent, at 2i. •» 
18/. 3s. 6i. 

, Phenacetine. 

(a) 5,765 lb. nitrophenetol require — 

2,745 lb. ethyl chloride 2,745 Ib. alcohol 95 per cent. 


in addition 

7,321 



lees returned. 



•• 

nett used 

3,471 



*)r l lb. nitrophenetol ....... 


M 



(b) 4,048 lb. phenetidine require — 

5,808 lb. nitrophenetol al 0*002 lb. . 

3,496 lb. alcohol 95 per cent. 

in addition 

6,{K>8 


J*.59i 

less returned 

4.610 

nett used 

6,084 

for 1 lb, phenetidine 

1,255 

(c) 5,214 lb. phenacetine require — 

4,158 lb. phonotidino at 1*255 Ib. . . . 

6,218 Ib. alcohol 95 per cent. 

in addition 

10,840 


15,558 

less returned : 


b(5 lb. phenetidiiie at 


1-26.5 lb 8;> 


further 4.020 


: — 

4.7o:i 

nott used 

10.8.55 

1 lb. phenttcetuie 

2,082 

lot)/, import value at 3s. per lb. 

- 667 lb,, for which were 

used 1,389 lb. alcohol 95 percent, at 2d. =»= 11/. 11s. 3d. 

Salipyrine. 

• 330 lb. require — 


211 lb. antipyrine at 0*448 11) 

95 lb. methyl alcohol. 

1 h), salipyrine 

0-2S8 

farther, at 0-9.33 lb. . 

197 lb, alcohol 95 j)er cent. 

in addition 

41 (! 


()i3 

hss returned 

319 

nett used 

294 

1 lb. salipyrine 

0-89 


100/. import value at 5.«f. per lb. = 400 lb., for which are 
used — 115 11). methyl alcohol at 6*5i. = 3/. 2s. 3i. ; 356 lb. 
alcohol 95 per cent, at 2i. = 21. 19s. 4i. 


Dermatol. 

38 lb. require 81 lb. alcohol 95 per cent.; 1 lb. der- 
matol s= 2*13 lb. alcohol 9.5 percent. 100/. import value 
al 15.S. per lb. — 133 lb., for which are used 283 lb. 
alcohol 95 per cent, at 2d. = 2l. 7s. 2d. 

Salol. 

46 lb. require 106 lb. alcohol 95 per cent.; 1 lb. salol 
*» 2*3 lb. alcohol 95 per cent. 100/. import value at 10s. 
per lb. — 200 lb., for which are used 460 lb. alcohol 95 
per cent, at 2d. » 3/. 16s. 8i. 

Heliotrophu; . 

(a) 1,799 lb. isosafrol require : 

1694 lb. alcoliol 95 per cent. 

7f-s.v returned. ... 132(1 ,. „ 

indt used 374 „ „ 

1 lb. i8osafrol-0-207 lb. alcohol 95 ikt cent. 

(/>) 946 lb. heliotropino, crude, require 1,210 lb. isosafrol 
at 0-207 lb. = 250 lb. alcohol 95 per cemt. ; 1 lb. heliu- 
tropine, crude = 0-263 lb. alcohol 95 per cent. 

(c) 130 lb. heliotropine, distilled, require 1581b. helio- 
tropine, grade, at 0-263 lb, — 42 lb. alcohol 95 per cent.; 

I 1 lb. heliotropine, distilled = 0-323 lb. alcohol 95 per cent. 

(i) 97 lb. heliotropine, crystallised, require 152 lb. helio- 
Iropine, distilled, at 0-3*23 Ib. = 49 lb. alcohol 95 percent. ; 
1 lb. heliotropine, crystallised — 0-506 lb. alcohol 95 per 
cent. 100/. import value at 12s. 6(f. per lb. «= 160 lb. 
for which are used 81 lb. alcohol 95 per cent, at 2d. «= 
13s. 6d. 

Fa«i7/m {made from Heliotropine). 

(а) 886 lb. protocatechualdehyde require 1012 lb. helio-, 
iropine, crude, at 0*263 lb. — 266 lb. alcohol 95 per cent. ; 
I 11). protocatechualdehyde 0*3 lb. alcohol 95 per cent. 

(б) 443 lb. aldehyde base require 827 Ib. protocatechu- 
aldebyde at 0-3 lb. » 248 lb. alcohol 95 per cent,; 1 lb, 
aldebyd base = 0*56 lb. alcohol 95 per cent. 

(r) 463 lb. vanillin, distilled, require 612 lb. aldebyd base 
at 0*56 lb. = 343 lbs. alcohol 95 per cent.; 1 lb. vanillin, 
distilled cx O' 758 lb. alcohol 95 per cent. 

(d) 214 lb. vanillin, crystallised, require 458 lb. vanillin, 
distilled at 0*758 lb. « 343 lb. alcohol 95 per cent.; 1 lb. 
vanillin, crystallised » 1*603 lb. alcohol 95 per cent. 100/. 
import value (present price) at 1 2s. 3d. perlb. = 160 lb.. 
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for which are used 256 lb. alcohol 95 per cent, at 2d, = ’ 
21. 2a. U. I 

Kryofine. 

(a) 182 lb. glycolic acid 100 per cent require ‘175 1b. , 
methyl alcohol. 1 lb. = 2*61 lb. 

(h) 649 lb. kryofine require “lOr) lb. glycolic acid 90*6 ' 
per cent. 106 per cent. » 2*61 ; 90*6 per cent. =» 2*.364 =» , 

957 lb. methyl alcohol. 1 lb. kryofine — 1 *474 lb. methyl 

alcohol. 

Furl her — 

4!*» II). i)li(*neti(linc at 1 ’EOrj 11) . CJli lb. alcohol !»,> j)er cent, 
in addition 1.870 

A- returned 

nett used 1.059 ,. .. j 

lib. kryotlno I'OO „ j 

lot)/, import value at 21.s. per lb. = 95 lb., for which are j 
used 140 lb. methyl alcohol at 6'’d. ^ 3/. 15.s. lOd., 155 lb. | 
alcohol 95 per cent, at 2d. — 1/. 5.v. \0d. , 

Guaiacol Carbonate. j 

’ (fl) 462 lb. methyl sulphate require 350 lb. meth>l alcohol. ' 
1 11). methyl sulphate = 0*76 lb. alcohol, 

(5) 23" lb. guaiacol dist. require 74- lb. methyl sulphate 
at 0 ’ 76 == 56 ll). methyl alcohol. 1 lb. guaiacol dist. = 2* 4 lb. ' 
methyl alcohol. 

Further — 

(c) 83 lb. guaiacol carbonate require 96 Ih. guaiacol j 
dist. at 2*4 lb. 230 lb. methyl alcohol. 1 lb. guaiacol j 
carbonate = 2*77 lb. methyl alcohol, and 550 lb. alcohol j 
95 per cent. 1 lb. guaiacol carbonate = 6*63 !b. alcohol 
95 per cent. j 

100/. import value at ll.v. per- lb. = 182 1b. for which 
-are used 504 lb. methyl alcohol at 13/. 13«. Oc/., i 

1206 lb. alcohol 95 per cent, at 2d. = 10/. l.s. Qd. 1 

Dimethylanilinc. \ 

8/190 I b. require (U.'S lb methyl alcoliol. i 

i-eturnc(l Hsu ., „ 1 

„ I 

1 11). dini<‘tlijliiniline. (rOTd „ ,. ! 

100/. import value at lOd. per lb. — 2, 10t>ib. for which | 
arc used 1,622 lb. methyl alcohol at 6 v/. 43/. 18i*. 7(/. j 

Qallocyanine. j 

(a) 1,000 1b, nitroso lequire 700 lb. dimethylaniline at j 

0*676 lb. - 473 lb. methyl alcohol, 1 lb. nitia.so 0*473 lb, i 
methyl alcohol. j 

(5) 5,160 lb. gallocyanino paste 10 per cent require — j 


002 lb. ml rose at 0‘47:> lb 

28r, Ib. ineth\l alcolml. 

ill addition 

. 4,48.5 


4.770 

less returned 

. 3.872 

nett used 

. 89K 

11). gallocyaumc 10 ]icr cent. i)nsle . 

0*174 


(c) 60 lb. gallocyanino in powder require 580 lb, gallo- 
cyanine 10 per cent, paste; at 0*174 lb. - 101 lb. methyl 
alcohol. 1 lb. gallocyanine in powder - 1,683 lb. methyl 
alcohol. 

100/. import value of gallocyanine 10 per cent, paste ; at 
5d. per lb. 4,800 lb. 835 lb. methyl alcohol at 6-’d. = 
22/. 12s. 2d, 

1 00/. import value of gallocyanine in powder ; at is. 4d. 
per lb. » 461 lb. 776 lb. methyl alcohol at 6>d. = 
21/. O.V. 4d. 

Gallopurple {Prune). 

207 lb. require 196 lb. ester, as follows:— 

J 10 lb. ester require M) lb. met liy] alcohol. 

less returned 281 „ 

nett used 7i» „ 

1 lb. ester ---- <1*53 Ib. oieiliyJ alcolu)!. 

Therefore 196 lb. ester at 0*63 11). = lot lb. met by) .alcohol. 

F u rther are required— 

.316 lb. nitroso at 0*473 lb li9 

in addition 2/220 

^'.470 

returned 1,920 

nett used 653 


1 lb. ^allopurple =» 2*67 lb. methyl alcohol. 

100/. import value at 5.9. Od. per lb. » 364 lb., for which 
are used 972 lb. methyl alcohol, at 6^d. = 26/. 6«. 6d. 

Tarirazine. 

{a) 230 lb. ester for tartrazine require — 

898 lb. alcohol 95 per cent, 

/m returned.. 678 „ „ 

nett used 218 „ „ 

1 lb. = 0*948 lb. alcohol 95 per cent, 

(/») 12 hatches ester oil require — 

ISO lb. ester »t 0*948 lb. == 170 Ib, alcohol 9.5 per cent, 
and 111 lb. acetic ester at 


6.6 per cent 

in'additJon ; .'<84 lb, alee- 

61 

*• 

hoi loo per ecnl.. con- 
verted into 95 pei- cent. 

401 


l^ss returned.... 

63.5 

450 


nett used 

185 


At 'Id. = 

If. lOr/. 



(c) 795 lb. tartrazine require 12 batche.s ester oil « 
135 lb. alcohol, 95 per cent. 1 lb. tartrazine = 0*233 lb. 
alcohol 9.b ])er cent. 

100/. import value at Is. 6(/. per lb. - 1,334 Ib., for 
which are used,311 lb. alcohol 95 per cent, at 2d <« 
2/. lU. lOd. 

Chri/sopheninr. 

1,631 Ih. require 342 lb. aethylchloride at 1 lb. =» 342 lb. 
alcohol 95 per ceut. 1 lb. chrysopheninc -- 0*209 lb, 
alcohol 95 per cent. 

100/. import value at l.v. 6d. per lb. = 1,334 lb., or 
278 lb. alcohol 95 per cent, at 2f/. = 2/. 6s. id. 

Dianisidine Base. 

{a) 716 lb. ortbonitroanisol require — 

875 lb, alcolml 9.5 per cent. 

U.\s returned 76o „ 

net used 11.5 

1 lb. requires (I-IG 

(/») 211 lb. diain.sidiiie base require — 

410 orthoMitroaniboi at 0* 10 lb. 7l lb. alcohol 9.5 per cent. 
i)i addition 3,52 

, 423 

O'.v.v i-eturiK'd 2.5() „ 

nett used 173 „ 

1 lb. requires 0*82 

100/. import value at 5.s-. 6d. per Ib. » 363 Jb,, or 298 lb, 
alcohol 9.5 per cent, at 'Id, = 2/. 9s. Hd. 

Ketone. 

843 lb. require — 

2,7001b. diraethylamliiw. 
less returned . 1,1.50 „ 

1,550 „ at 0*676 lb. — 1,048 lb. raethylalooliol. 

1 lb. rcqmri's 1 '24 „ 

100/. import value at 2^. 6d. per lb. ^ 800 lb., or *992 Ibv 
methylalcohol at 6-V. = 26/. 17s. id. 

Methane Base. 

2,771 lb. require 2,912 lb. dimethylaniline at 0*676 « 
1.968 lb. methylalcohol. 1 lb. requires 0*71 Ih. methyl 
alcohol. 

Further are used — 

303 lb. alcohol 95 per cent. 1 lb. requires 0*11 lb. 
alcohol 95 per cent., only made for manufacture, not 
obtainable. 

Auramine O. 

I 1,1791b. require 1,169 lb. methane base; at 0*71 lb. « 

I 830 lb. methylalcohol ; at 0* 11 lb. » 129 lb. alcohol 95 per 
I cent. 1 lb. requires 0*704 lb. methyl alcohol ; and 0* 109 lb, 
j alcohol 95 per cent. 

I 100/. import value at 2s. 3d. per lb. = 888 lb., or 625 lb. 

I methylalcohol at 6®d. « 16/. 18s. ed. 97 lb. alcohol 25 per 
cent, at 2d. - 16«. 2d. 
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Victoria Blue B, 

(jrjO lb. require 260 lb. Keton at 1*24 lb. - 322 lb. inetbyi 
alcohol ; 1 lb. requires 0*496 lb. methyl alcohol. 

lOO/. at Is. 9</. per lb. = 1,143 lb.; or ii6f> lb. methyl 
alcohol at G*5</. •■= 15/. 6.?. dd. 

Victoria Blue 4 R. 

(a) Methyl phenyl- a-naphtylamine : 

198 lb. require 90 lb. methyl alcohol 

and 90 lb. luctbylbromido at O’.’J lb 4.5 lb. 

used lb. 

1 lb 9 -081 11). 

(5) 400 lb. Victoria Blue 4 R requires .— 

IfiO lb. Ketniie at 1 ‘24 lb 19S lb. methyl alcohol. 

.iTid 128 lb. methylphenyl-a-naphtyl- 

anmie.-it O'OSl 87 lb. 

used 235 lb. 

Mb 0‘7125lb. 

loO/. at2.y. perlb. = 1,000 lb.; or 7 12 *5 lb. methyl alcohol 
at — 19/. 5.S. 11^/. 

Rhodamine B. 

•2X,' Ui. reciuuc .*Hil lb. alcohol 9." p a- cent. 

1 1 '. v.'v returned 200 lb. 

10111). 

1 11) o-ot.5 lb. .. 

100/. at ‘l.y. per lb. " 500 lb. ; or 22 lb. nlcobol, 9.') per cent, 
at LV/. y.'' Stl, 

Rhodainme G. 

1,14(‘ lb require 1,200 lb, Rhodamine B, at 0*015 lb. 

= j I 11) alcohol 95 per cent. 1 lb. - 0*017 lb. alcohol 
j)er cent. 

too/, at .'is. per lb. =; 400 Jb. or 19 lb. alcohol 95 per 
cent, at 'hi. — M.v. 'Id. 

Benzopur purine 10 B. 

Ih require 15 lb. dianisidinc base at 0*82 lb. = 12 1b. i 
alcohol 95 ])er cent. I lb. — 0* 19 lb. alcohol 9.5 per cent. 

100/ at 2 .S. (^d. per lb. = 800 lb. or 152 lb alcohol 9.5 per | 

cent at 2d. — 1/. 5.s’. -id. I 

Rhodamine 0 G. i 

1 (f) 985 11). Rhodamine t G pure require — 1 

J,()10 lb, alcohol 9.> per cent. i 


A Si’ returned 990 

n.dt 710 


1 11) Ehodamiuo I G pure = 1 *81 lb. 

(A) 572 ib. Rhodamine 6 G pure = 2,860 lb. G G ordinary 
(|iiality require — 

529 11). Ehodiiimne 4 G pure— 


at 1*84 lb 

. 9.-»7 11). alcohol 95 per cent. 

Jill's 

. 1.8.)2 

and further . . . 

. 676 


2.98.5 

less returned. . . 

800 


2,185 


I lo. Rhodamine 0 G requires 0*7(54 lb. alcohol 03 per cent, 
loo/, at 6.S'. ■= 334 lb. or 255 Ib. alcohol 95 percent, at 2d. 
- 2/. 2s. 6d. 

Rhodine 6 G R. 


100/. at 6s. per lb. « 334 lb. ; or 588 lb. alcohol, 95 at 
2d, « 41. 18.S. 

Dimethyl Acid for Rhodines. 

(a) 1,285 lb. dimethylmetoxy require 2,160 lb. dime- 
thylaniline at 0*676 lb. *= 1,160 lb. methyl alcohol. 1 lb. =^ 
1 * 185 lb. methyl alcohol. 

(h) 141 lb. dimethyl acid require 68*5 lb. dimethyl- 
metoxy at 1 • 135 lb. m 77 lb. methyl alcohol. 1 lb. — 
i 0*548 lb. methyl alcohol not obtainable. 

Rhudine 11 G. 

535 lb. require — 

112 II). dimethyl acid at 0*548 lb. = (51 lb, methyl alcohrd 
and 440 lb. alcohol IW per cent. 
less 290 „ 

nett 240 

1 Ib, Rhoditio 11 G = 0*1J4 11). of methyl alcohol, 
and = 0*448 Jh. alcohol 95 per cent. 

100/. at 6.S. per lb. — 334 lb. ; or 38 lb. methyl alcohol 
at 6*5f/. - 1/. O.V. Id . ; 150 ib. alcohol 95 per cent, at 2d. *= 
l/.,5s. 

Rhodine 12 G. 

190 Ib. require 120 Ib, 11 G pure = GOO Ib. ordinary 
quality; at 0*114 lb. = AS lb. methyl alcohol; and at 
i 0*448 lb. = 269 lb. alcohol 95 per cent. 1 lb. Rhodine 
12 G = 0* H lb. methyl alcohol, and =0*55 lb, alcohol 9.5 
per cent. 

100/. at 6s perlb. — 381 lb.; or, 47 lb. methyl alcohol 
at 0 *.*)«/. = \t, i}s. Of/. ; 184 lb. alcohol 95 per cent, at 2f/. 
= 1/. 10.S. Hd. 

Rhodine 1 2 G jp. 

555 lb. require — 

145 Ib. Rhodine 11 G at 0*114 lb 51 lb. mi'tliy] alcohol. 

plus m 

414 

/c.vs leturned 150 „ 

nett 2(54 

1 lb. s= 0*17(’> 111 . methyl alcohol, 
and at 0*448 lb 199 lb. alcohol O.) per cent., 

plus 5524 

.'52:5 

less returned 175 „ 

nett 348 

1 Ih. - 0*C2(i II). Hlcohol 95 per cent, 

100/. at 6.V. per lb. = 334 lb. ; or, 159 lb. methyl alcohol 
at C) 'd. = 4/. 6s. Id. ; 209 lb. alcoliol 95 per cent, at 2f/. =* 
1/. 1 Is. lOd. 

Rhodine G W. 


232 lb, require — 

72*5 dimethyl acid at 0*548 lb 40 lb. midhyl alcohol, 

phis 300 

240 

/css returned 73 ,. „ 


167 

1 lb. = 0*719 lb. methyl alcohol 95 per cent. 

100/. at 6s. per lb. = 331 lb. ; or, 240 lb. methyl alcohol 
at 6-v/. = 01. 10s. 

Rhodine 3 G W. 

235 lb, require — 

52 lb. oleobol 95 per cent, and 100 lb. methyl alcohol* 
/css returned 25 „ „ „ „ do „ 


(a) 765 lb. Rhodine 4 G. R. pure require : 

7,135 lb. alcohol 96. 
/fw returned 5,150 „ „ 

nett 1,985 „ 

1 lb. = 2-t5 ., 

(A) 1,337^ lb. Rhodine 6 G. R. require: 

375 lb. Rhodine 4 G. R. pure : 

at 2*6 lb 975 lb. Alcohol 95 

plus 2,2.50 

and 9.30 

4,155 

less returned 1,800 

nett.., 2.355 

1 lb, requires l‘7d 



nett 27 „ .. „ 100 

I 1 lb. = 0*114 lb. alcohol 95 per cent, and 1 lb. « 0*425 lb. methyl 
I alcohol 95 per cent. 

j 100/. at 6s. per lb. = 334 lb. ; or, 38 lb. alcohol 9.5 per 
' cent, at 2df. = 6s. 4flf. *, 141 lb. mctb}l alcohol at 6*’(/, »■ 

: 3/. 16s. 4c/. 

j Rhodine 12 GM. 

27*5 Ib. require 25 lb. rhodine 11 G. at 0*114 lb. =» 
3 lb. methyl alcohol, and at 0*448 lb. « 11 lb. alcohol 
95 per cent.; 1 lb. rhodine 12 GM. requires 0*109 lb. 
methyl alcohol and 0*4 lb, alcohol 95 per cent. 

100/. at 6s. per lb., 834 lbs., or 86 methyl alcohol at O'flrf. 
- 19s. 6e/.; 138 lb. alcohol 95 per cent, at 2d. » 
1/. 2s. 2d. 
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Rhodinc 3 G. 

^,350 lb. require— 


.632 11*. diuiplhyl arid at O’.VlH 11». . . 2H1 lb. iu< tJnl alcohol ] 

jjlus 340 .. 1 

Total (131 

lib. = <»• 2(58 .. .. ; 

inul 02* 11) alcohol 05 per cent. 

Ictt/t 450 

nett 174 

1 lb. - 0 074 .. .. ! 

100/. at fi.v. per lb. — 334 lb., or 90 11). methyl alcohol i 


.at a^d. = 2/. 8.y. iid. ; 25 lb. alcohol O.’i per cent, at 2d. «■ i 
4it. 2d. I 

Methylene Blue. 1 

208 lb. require 303 lb. dimethylauiline at 0*070 lb. = 
*207) lb. methyl alcohol ; 1 lb. *■ 0*981 lb. methyl alcohol. 

100/. at 2.y. 6d. per lb. »■> bOO lb., or 785 lb. inethvl alcohol 
.nt O^d. = 21/. 5.V. 2d. 

Crystal Violet. 

396 lb. require ^20 lb. methan base at (» 71 lb. « 298 lb. 
«ielhyl alcohol : 1 lb. *• 0*7.54 lb. methyl alcohol. 

100/- at 3.S. Od. per lb. =571 lb., or 43o lb. methvl alcohol ' 
At ()W. = 11/. 13.y. lU/. 

Vert pour Noir. 

121 lb. require 28 lb Methylene lilue at 0*981 lb. = 

27 lb. methyl alcohol; 1 lb. = 0*223 lb. mefhU alcohol. 

100/. at G.y. per lb. = 331 lb,, or 74 lb. methyl alcohol at 
Xr'd. = 2/. 0.y. \d. 

Indaznnnc B. 

6.5.5 lb. require 60 lb. dianisidine ba^e at 0*82 = 49 lb. 
iilcohol 9.5 per cent. ; I lb. = 0*075 lb, alcohol 9.5 per cent. 

100/. tt l.s. 9d. per lb, = 1,143 lb., or 86 lb. alcohol 95 
cent, at 2d. — M.v. 'Id. 

Indazurhe G M. 

713 Ib. require 90 lb. dianisidine ba^e at 0*82 = 74 lb. 
alcohol 9.5 per cent. ; 1 lb. = 0* 104 lb. alcohol 9.5 per cent. 

100/. at 2.y. piT lb. = 1,000 lb., or 104 lb alcohol 95 j)er 
<’eiit. at Id, = 1 7.V. Ad. 

Direct Violet D B. 

227 1b. require 30 lb, dianisidine' ba.se at 0*82 = 25 lb. i 
alcohol 95. 1 lb. = 0*11 lb. alcohol 95. 

100/. at 2.S’. = 1,000 lb. ; or, 110 lb. alcohol 95 at Id. =» 
18.y. 4d. 

Indazurine B B. 

370 lb. require 1.5 lb. dianisidine base at 0*82 ~ 37 lb. , 
alcohol 95, 1 Ib, = 0*1 lb. alcohol 95. 

100/. at 2.S. = 1,000 lb.; or, 100 lb. alcohol 95 at Id. » 

K).y. «(/. 

Indazurine G. 

410 lb. required 45 lb. dianisidine base at 0'82 = 37 lb. 
silcohol 95. 1 lb. = 0*09 lb. alcohol 95. 

100 lb. at 26-. = 1,000 lb. ; or, 90 lb. alcohol 95 at Id. = 
J5.I*'. 

Indazurine N G. 

937 lb. rciiuired 105 lb dianisidine ba.se at o*H2 = 86 lb. i 
ailcohol 95. I lb. = 0*092 lb. alcohol 95. 

100/. at 2.V. = 1,000 lb. ; or, 92 lb. alcohol 95 at Id. = 
thf{. id. 

Indazurine 5 G M. 

1,300 lb. required 10.5 lb. dianisidine base at 0*82 = 86 Ib. 
lalcohol 95. 1 lb. = 0*6G lb. alcohol 95. 

100/. at 2^. = 1,000 lb. ; or, 66 lb. alcohol 95 at Id, = : 


100/. at 4s. = 500 lb. ; or, 31 lb. alcohol 95 at Id. 
55. Id. 


Rhodine JB S. 

255 lb. require — 

250 Rhodine 3 G at O’ 268= 67 lb. methyl alcohol, 

and at 0‘()74 19 Ib. alcohol 9f> 

pies f)7 „ 


8<; 

1 lb. requires 0*265 Ib. methyl alcohol and 0*338 lb. 
alcohol 95. 

100/. at 6.S. = 314 lb. ; or, 113 lb. alcohol 95 per cent, at 
Id. ~ 18.S. lOd. 89 lb. methyl alcohol at 6^d. - 2/. 8*-. Id. 


Tartrachrominc G G. 

363 lb. require 159'' lb. phenetidine, at 1*255 Ib. = 
200 lb. alcohol 95. 1 lb. - 0*55 lb. alcohol 95. 

10((/. at .3.5. = 667 ll* ; or, 367 lb. alcohol 95 per cent, at 
Id. - 3/. 1.^. bd. 


JJioxyrulnuc G. 

(o) lit lb. lltio base rcnuirc 2(H) lb. alcohol 95 pi'i* cent. 


less returned t.'iO 

nett 50 


lib. ^3*1*2 

(/>) HI lb Dloxyrnbinc G required 22 lb. tbio base at 
3*12=69 11). alcohol 95 per cent.; 1 lb. =.0*552 lb. 
alcohol 95 per cent. 

100/ at 2.S*. ']d per lb. = 889 lb. ; or, 575 Ib. alcohol 
95 per cent, at Id = 6/. G.y. Id. 

Rhodine 5 G. 

1,540 Ih require — 

(«) 1320 Jb. Rhodine 3 (1 at 0*268 = 3.)3 lb. methG 
alcohol; and at 0*074 = 98 lb alcohol 95 per ceut. : 1 lb 
require.s 0*23 Ib. methyl alcohol ; and O’OtU lb. alcohol 95 
per cent 

(/)) 180 lb Rhodine 12 G at 0*14 = 25 lb moth}! 
alcohol; and at 0*55 = 99 lb alcohol 95 per cent.; 1 lb. 
= 0*0162 11) methyl alcohol; 1 lb. -- 0*0613 lb. alcohol 
95 per cent. 

(c) 40 lb. Rhodine 6 G R. at 1 • 76 70 lb. alcohol 95 per 

cent.; 1 lb. = 0*0457 lb. alcohol 95 per cant. 
lOU/. import value at O.s. per lb. = 334 lb. 


Mctli.vl Alcobul. Alcoliul 95 pci cent. 


Lt). 

In Rhodine .*{ ('^ ()*2;t 

„ 12 0 0162 

6 (JR, ... 


Ml, 

0 (m;4 
0*06*3 
0 * 0 *:, 7 


S2 11) at 6v/. = 
2/. 4.S Xil. 


58 11). at Id. -- 
9.V. 


Vhenocymiine 100 per cent. 
115 11). require — 


le.ss )•( turned . . 
net t 


1700 D) alcohol 95 per cent., 
1540 „ 

lliO „ „ 

I - 1 .. for 100 

1 ) 61 * cent. 


Phenacyanine 10 pet cent. Paste. 

100/, at l.v. per lb. = 2000 lb. at 0*139 for in per cent., 
or 278 lb. alcohol 95 per cent, at Id. = 2/, Css. 4</. 


Direct BUic 6 B. 

540 lb. require 45 lb. dianisidine base at 0*82 = 37 lb. 
alcohol 95, 1 lb. « 0*068 lb. alcohol 95. 

100/. at Is. « 1,000 11). ; or, 68 lb. alcohol 95 at Id. «» 
lls. Ad. 

Direct Blue 7 D, 

182“ lb. require 14 lb. dianisidine base at 0*82 = 11 lb. 
alcohol 95. 1 lb. = 0*0G02 Ib. alcohol 95. 


P. LeuthardVThornton. 

lu Tables IV. and V. ordinary trade and chemically 
descriptive names are given— Avith the formula. The per- 
centages of the equivalents of alcohol and methyl are given 
—by easy calculation by the factors previously given the 
comparative alcohol (95 per cent.) values can be approxi* 
mutely found. If Prof. Greeh’.s reminder and the Thornton 
illustrations as to returns and waste, a fair idea of our 
disadvantages may be gained. 
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Tablis IV. 

Some Substances which have Ethyl or Methyl an a necessary Component. 


I Percentage 

i OomWne, I 

i ?&‘r MtlTvl” 


\ cel III 

Kihyl clilonde, 
b-oinide. 
„ kkIkIo... 
1 lonimlo . 
{iulucalne 


Momonnrolin 

Mercury ctliyl chloride 


I Ethylidone-di-elliyl-ethcr... 


PinM-di<‘tho\.vcthouyIdi|)}K‘nj I - nun- 
aine-livdrochlor. 

Methyl-tetra-hydro-nicotinu* acid.. 


I CIL-^CHCOC-JU, 

! 


I (Vh,Kr 

(yl^| 

jm'(K)(;,.H5 

(OJJlAHiXn.C.CHj. X.t'oIliOCjl JliCl. 


f^7H,o.(r,H5)NOs. 
HKCiH;,n 


Para-oxyethy lacctniiilid . 


'rcirji ethvi iimmoiiiuiii 
hydroxide. 

rdroiud 

\uiestliosin. . . 

siilieutiii 

li vlme 

iMoninc 

Valsl 

l>'il!0 I'll! 

Mnlnriri 

Mal'ihiii 

Siil|)lionfd 

Milpliiildeliv de 

Sniipnoimi 


X(CaH.)40II 


nii'tlivlsnlidionediellnlmellnne . . . 
Ktln li'steTpara-nmiMolxui/.'iic acid. 
Aniestlicsin-pnraphenolsidrihoiiale 


Klhyl 111 irphiMediydrocldovidc... 

Valeric acid dietlivl-amide 

Par i - jihenetidine- vamlliii -tdhvl- 
carluuuite. 


Acctojihenone-phenetrline citrate. . 

SalieY]-pi>’'apheiietulinft 

tJicthylsulphoiiedunctJiy hmethane 

Sahcyl paru-piionotidine 


I (C,H, )..(!. S02(CjlUa 

' (V.H^NIIttCOO.L^H., 

( ,IL\.ts.P(>().t;2U5.H().(',,H4SO,H. 

i ^^irlliy ONLOinfOOaH.J 

; (ll().C, 7 ll ,7 NO.Ot'Jli.HCI) 

' (rjMlO.NK'iHOj) 

! (\.U 4 (U(’,iP.).N.ca.c\n 3 (ocii.do.. 

‘ ''”‘VX--C(CHa)(CjTi)n,0 

; (UldOPjHvlN :CH .(',,114(011) 

I ((;H 3 .) 2 (’.{S 02 .c,h ,)2 


dronialin 

I.iirliiiun 

1 cldondo. 

, hroinide , 

. iodide... 

M'dliy] iorctiii. . . 


Metli.v 1 urethane. 


Pthyl-eavham itc 

Hront*elhy 1-foriniiie 

Quinin(‘-( inyl-cuidrniie-eslor 


J'.iva-niethylnietatodoorl hn-o\y-(|in- 
uohiic-aiuesulplionic acid. 


(YH 4 ( 0 (' 3 H..)XH.tVH 4 (OH )('0 . 

Cjl > <vXff.(( n,('0) 

^^Koilhr, 

{{:ii.),.x"H(’Ji 3 iiv) 

il'aH,OCt>.U(VH23N.!0) 


Piira-oxy-inethyl-apelunilide . . . 
Dtiiiethy Isulphoncdiiiiethyl 
thane. 

; Mothylem* diinetliyl-eOeT 


I ( Him- 

I 

I t;H4l.()HCuH.|N.S03H.ll,0.... 

! ....NH2 

! C = 0 

I ....OCH, 

! (\,H40rH,.NH CHsCO 

I ( 0 Hj) 20 .{S(>,Cll 3)2 


Some Substances in which Alcohol is a necessary Factor though being decomposed. 


Clilorofonn'i Where not 
Iodoform.. [- made from •] , 
Hi mriitUirni ) uei'ioiio. C 
< 'hloral orthoform 


Hiisreiio] Hcetaiuido 

Methmivl 

Hydrochloriile of diaoetie 
e.ster ol morphine. 

Diai'otv) morpliine 

<'idoi*uI ammonia 

(diloralauiido 

l>>niiiol 

( 'liloriil acetophenone oxime 

lotlnlornul 

I'orman 

'rjiymyiofonn 

Holvfonuin 

(iodloformui 

Mereurle formatnide 

(iuiiiform 

(jtiaethol 

Tannoform 

’rttniiyeasiuin 

Oetarin 

< -aHeine ethylenedlaraine a: 




cm, 

(JHUr., 

Chloral - amino - hydroxy - bciizoic- CcHj(COOOIIj).OfI .X.CH.UUia 

Diethyl • a; Ivcocoll - para - amino - HCl. (CaH5)2.N^.CH2.Ct).XH.CBH4(.(>ll)00()CH3 

. p„„e,i,.(o^iwo(;H,covH. 

Pnni-phonetidiM(' CjHiOt'oriiXH.OH.N 


Dimetlijl ftthyl-oarbino] . 


I ('!.()l.,CH(.OH)XHa 

I ('CU.CH(OHiNH.CH() 

1 C,Cl 3 CH(OH)OC(()H .UCaHs . . . 

I C«HiC.(OH 3 )NO.ClIDk.CU 3 . 


Chloro-inothyl-monthyl-i'thOT C)„Hi 3 O.CHaCI 

.. .. |Cofa.i.(f^Hj.)((.l3H7)OiClla 

Diresovcin-hexamethylm-tctrainm . k 'll* • • • • • ■ 

Hcxainothylcno-telninnn-gallic-aind [CntL. (()^l.)^^OOH. fCHalcX,. J . 

Methylene-diguaiacol OHjLC«Ha^(OH)OCH 3 . 'a.... ....... 

Mono*ethyl-elher of gnaiacol 

Methjlene-uitannin CHafCioHaOj)* 


I w!'Jiif}[.i^ * Jrolhyicne - citrate of | (NaOCO.CHa)jCO<^^/>(> 
:i(I similar caffeine snbstj tution products and derivativoi 
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Tabic VI. illustrates th<‘ real need for alcohol in maQii> 
acture for solution— purification and crystallisation — 

Tablb VI. 


A few Substances the Manufacture of which could be greatly 
extended by Means of Alcohol flndenatured ; or, 
if inert table. Suitably Denatured. 


Atropine. 

Aconitine. 

Aloin. 

Agaracine. 

Iterberine. 

( 'antharidiuc. 
(.k)Dine. 

Oanuabin. 

Ciinicifugin. 

Cocaline. 

Emetine. 

Ergotine. 

Kvicame. 

Gelsemine. 

( ilycerophosphate.s. 

llydrastine. 

Uyoscyamine. 

Jlydroquinouc. 

Iridine. 

Jalapine. 

Sanlonine. 


Eancreatine, 

Pilocarpine. 

Tannic. 

Thymol. 

Salicylates. 

Aldehyde. 

Paraldehyde. 

liromoform. 

Iodoform. 

Ethyl bromide. 

Ethyl chloride. 

ICtbyl iodide. 

Pure caustic. 

Oleo resins. 

Ethyl acetate. 

Ethyl butyrate. 

Ethyl formate, 

Etliyl benzoate. 

( Jhloral hydrate, &c. 

Many alkaloids and fine 
chemicals. 


Now with these illustrations, what more convincing case 
cun we build up for oflicial information. Our last paper 
grew, so to say, us the case develojied, and one is glad to 
believe it has hi en of service, for many enquiries and 
requests for copies of the paper have been made to the 
writer, indicating that the question of duty-free alcohol 
occupi(‘d the minds and was the subject of study with the 
energetic and aspiring officials who looked forward to pro- 
motion, and who ]irobably may he uumbi'red among the 
technical advisers of the Hoard of Inland Kevocue, in, we 
hope, the not-distant future. 

You are aware that special concessions were made under 
the Eiuance Act, 1902, and at the instance of a British Asso- 
ciation Committee, headed by our first President, Sir Henry 
E. Uoscoe, for the use of duty-free alcohol (the differential 
duty excepted) in approved laboratories, universities, or 
colleges. A letter was sent by the author to tlie collegiate 
authorities, thus : 

*'R( Alcohol duty-frc('.— In view of the further action beinn taken 
in tlie matter of duty-fiW! spirit for industrial u.se by the lomt coni- 
initbie of tlie Loiiduu Cluiiiiber of Commeire and the Society of 
Oheiiiiciil Industry, it would bo of service to know— 

*' fa) How th(i rejodatiotiN work '' 

' " lO) Whether the facilitio.s allorded by the use ol duty-free* 
alcohol has answered your expectation V 
'* (c) Whetlier tlu' reseaiche.s tor whicli it was mainly intended 
have been of an industrial i'liaracter or tendency ns is stated to be 
eluelly the case in (Tcrmany V 

(if) Any opinion or sugj?estion for duty-free spirit for industrial 
use." 


'Fhe replies are interesting ; — 

Our President, Sir William Ramsay, writing from Univer- 
sity College says — the regulations work well. It lias 
proved a great convenience and enables work to be done, 
■which was formerly shirked on account of expense. The 
researches have not been of an industrial character, though 
no doubt some of them may have an industrial bearing in 
future. The Bresident affirms bis conviction that chemical 
industry would reap great gain by having duty-free spirit — 
and ultimately the revenue —he in no way affected, but the 
reverse. 

Prof. Armstrong goes so far as to say that all research 
ultimately leads to industrial application — hence the neces- 
sity for ^edom. 

The Secretary, at the Examination Hall, \ ictoria Embank- 
ment, replies approvin|;ly, but says that the researches there 
are entirely of a scientific character in regard to bacteriology 
and pathology- 

Prof. M. M. Pattison Muir writes appreciatively and says 
that the alcohol has been used entirely for organic research. 
He says it would be an advantage if chemists conld work 
with pure ether and ethereal salts. 


Prof. Dixon, of the Owens College, Manchester, agrees 
in every point with others, and observes that “ we have 
not consciously aimed at any industrial application of such 
researches. No doubt such applications will be made.” 
Prof. Dixon then makes a criticism of profound interest. 

« We are somewhat astonished at the fact that so far we 
have not been able to obtain pure alcohol, except from 
German firms. When we have bought from an English 
dealer, it has come from Germany.” 

From Balliol College Laboratory, Oxford, confirmatory 
approval comes, with the remark “ that the experience of 
industrial chemistry which would make an opinion (as to 
question II.) of any value,” 

Mr. Edmund White, late head of the Pharmaceutical 
Department of St. Thomas’s Hospital, now of Messrs. 
Hopkin and Williams, writes similarly to the Secretaiy of 
the Examination Hall. 

Prof. Henderson, of the Gla.sgow and West of Scotland 
Technical College, writes that the regulations have given 
no trouble whatever, that the permission has much tacili- 
tated our work, whilst a considerable saving has been effected. 
As regards (c) he writes : " The researches we have made 
with the aid of duty-free alcohol have not had any direct 
bearing on chemical industry.” Now, observe the remark, 
which we all shall endorse: “The manufacturers in this 
country, as a general rule, do not communicate any prob- 
lems they meet w,ith to tliose who have time and opportunity' 
for investigatiou, and therefore, while manufacturers them- 
selves often cannot tackle the subjects on which they would 
like research work to be done, chemists are able and willing 
to do 8ucb work, do not know what manufacturers want. 
You know,” he writes, “ that manufacturers in Germany 
make much more use of the facilities for research afforded 
by the University Colleges there.” Prof. Henderson also 
cannot see why the permission to use duty-free spirit 
should not be extended to all manufacturers where the u.'-e 
of pure alcohol is essential.” No, he cannot, because he 
scarcely apprehends the intiicate condition of the case. 
Yet once again we urge an attitude of a bold and brave 
attempt by the authorities to place us sjieadily in a position 
of equality with our at once energetic, able, and scientific 
rivals. 

Dr. T. E. Thorpe writes — 

“The subject is one in whi<-]i I am gri^atly in! crested. It is, as 
you know, sio'rouiuJcd witli defiartnicntal ditlicultici,. imt theso 
diitlcultiesouKhl to be madi* subservient 1o the, fi^eucral con vomeiici'. 
Public dcpiirtineiils, uficr uU, exist for the benellt of the public. The 
dilflcultv 18 that, as ro^anis iilcohcl, the revenue imthontics are loo 
apl to regard it solely as potential whiskey, and not -is a chemicatl 
capable of licunc turned to account for the inunufiwduro of in- 
numenililc articles winch have no neces.sary relation to potable 
spirits. J am quite sure the revenue authorities are not un- 
synipatbctic. 1 am sure some modus vivemli can be found.” 

One cannot help referring to a very recent and not 
unimportant occasion, namely, a discussion under the 
auspices of the London Chamber of Commerce on “ British 
Industrial Neglect of Applied Science.” Atoiir suggestion 
the metropolitan professors were invited, and interesting 
comments were made* by them. One thing was clear, we 
were quite as learned and well equipped as our rivals. Our 
educational system and raw material for educating was all 
wrong. Our vice was “ self-reliance,” hitherto regarded as 
a virtue. We blundered on, never asking advice, nor taking 
it when given. Industrialists came last and late, and your 
Chairman, the writer, contributed some observations of a 
practical character, which are recorded elsewhere. We both 
agreed that manufacturers might well consult the “ doctors ” 
for their ailments, and frequently, hut before all, the con- 
ditions must be equal for equal advance, and the opportunity 
was not neglected by us to urge the removal of obvious dis- 
abilities, notably that of the want ot duty-free spirit suitably 
denatured for industries. What is wanted, is not so much 
technical schools for workmen — a.s, after all, a workshop is 
the best school of apprenticeship — a.s polytechnics for em- 
ployers, foremen, managers, and superintendents. “ They too 
often cling to old methods and are not so assimilative* and 
adaptable as they ought to be.” As several members of 
Parliament were present, one hopes recruits to our cause 
may have been gained. Last year Mr. Howard and 
Mr. Uraney spoke to the positive danger, as well as the 
absurdity, of giving to research, facilities which were not 
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^iven under proper conditions to industry. Here are 
unimpeachable testimonies to the value of free alcohol for I 
scientific research, the direction of which is not industrial, | 
because there is no demand. Give the facilities for utilising i 
scientific industrial research and we shall be ashamed if the ’ 
“ self-reliance ” of the British manufacturer does not take an i 
iiotive form. One must repeat the deep conviction that the I 
pecuniary results to the Exchequer in other ways, will far j 
outweigh any loss of revenue by concessions in the direc- ' 
tion of new or seriously hampered existing but struggling I 
industries. This, the time of the nation’s industrial stock- 1 
taking, is scarcely that at which our able public servants, ' 
with sons of their own and inheritors of the nation’s glories, 
shall hesitate to meet imperative and vital industrial con- 
ditions and to assist in restoring some which had birth in 
our land, and developing and maturing those whose incep- 
tion is but now a matter of circumstance and opportunity. I 
Let all put a hand to the wheel of industrial progress, the j 
lirofessor and his students, the business man, the manufac- ] 
tiirer, the chemist, and last, but not least, our State. ! 
Again grateful acknowledgements arc made to many con- ' 
tributors, and among them, greatly to my successor at the j 
Chamner of Commerce, Mr. John C. Cmuey, the Joint ! 
Comiuittec, my assistant Mr. (losling, in the matter of 
dnigrams, and, most appositely, to Mr. P. Leuthard-Thoruton 
lor his very useful technical mutter. [ 

I 

Supplementary Material considered of Value. i 

In continuation of Table TI. of last year’s paper, the j 
following figures may Avell be given ; — 

Years 1902-3. 

Potato Crop Arerage 43,402 millions of tons of j 


1,000 kilos, each. 

'Whole spirit produefjon from h 11 malenals 

]^»t!ible spirits consumi'd 

Free .spirits consuineil 28*;{a 

Free .spirits deaalurod Ih'.’itia 

iFree .spirits for vino, rur, and Iree spirits for other 

imrposes liy deduction S’4C 

lAport 


of uliicli 2' (52 1 to (treat Tlritani. liritish \V'..\., and 
Jiritish India. 

\11 these are million gallons liquid 100 jier cent. The 
stock at the end of 1903 was G’6 million gallons liquid 
J 00 per cent., as against 22 198 million gallons liquid J 00 
per cent, at the end of 1902. 

To Table 1. add : — 

Jlauf Material used in German Distilleries. 

Year, I I’otatoos. Molassos. 


I Tons, Tons. 

2,790.0(10 29,St.'{ 

-* 01-2 I a, 088,000 32 . 3 (« 

The .sale of motor spirit, which was in 1901-2 286,000 
gallons liquid lOU per cent., has gone up to 328,000 gallons 
Tquid 100 per cent, in 1902-3. 

(jIkrmany’s Trade in Dyes and Chemicals. 

0/7, Painty and Drug Reporter ^ Sept. 16, 1903. 

In recent years Germany has rapidly advanced to first 
place among the countries producing dyes and chemicals. 
Ili^r success in the manipulation ot coal tar reads like 
romance. Perkin, the English chemist, might discover 
that Germany alone has learned the art of exploiting. In 
1892 the Empire exported 21,879,204 lb. of coal-tar dye.s, 
'of which England took 4,146,872 lb. and the United States 
3,153,448 lb. In 1901, 51,060,792 lb. were exported— 
11,830,776 lb. to Great Britain, and 10,461,324 lb. to the 
United States. German price lists put the price of these 
eoal-tar products at 57 cents per lb. in 1892 and 37 cents 
in 1901. 

One hundred and twenty companies, working under the 
iimited liability laws, with a paid-up capital ot 83,931,014 
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dols., paid out 10,323,520 dols. as interest to the stock- 
holders in 1901 — ^at 12*8 per cent, dividend. This is a 
trifle less than the one paid in 1900, and a little more than 
1 per cent, less than in 1899, when the dividend was 
18 *52 per cent. 

Nothing in the long list of modern discoveries is more 
wonderful than Germany’s investigations and success in 
the production of indigo. For a long time it had been 
the dream of dyers and chemists to find a sub.stitute for 
India’s natural product. They had driven French farmers 
to desperation when the}’ destroyed the value of madder 
by substituting an artificial red won from coal tar. They 
expected to do nearly us much with a substitute for natural 
indigo. In 1892 the Empire had to import 3,556,740 Ih. 
of natural indigo, valued at 4,450,600 dols. ; in 1896, 
•1,026,756 lb., worth 4,926,n00 dols. ; in 1902. only 
1,074,468 lb., valued at 833,000/. India, the Dutch East 
Indies, and partn of Central America were tlie great pro- 
ducers. They, too, were watching the work going on in 
the Empire*.s laljoratories, for they were very much in- 
terested. At last, in May 1897, Baeycr, a great chemist at 
Munich, made the long-looked-for and Joriged-for discovery. 
Since then the exports of the German Empire have goDf? 
on increasing, while the exports of natural indigo from 
other countrie‘4 have been diminishing. In 1897 the ex- 
ports were 1,036,116 lb. ; in 1902, 10,779,972 lb. ; expressed 
in values, 1,142,400 dols. and 5,950,000 dols. ; or nearly 
501) per cent. — and this notwithstanding the fact that the 
effect of the discovery of artificial indigo was to reduce 
the prices of this d\e. Germany paid for natural indigo 
an average of 2,737,000 dols. in the years previous to 1896 ; 
since that time, less than 238,000 dols. : last year, only 
166,600 dols.; while it exports millions of dollars’ worth 
of the artificial, Great Britain taking 710,124 lb. last year, 
and the United States 1,449,012 lb. Even the East Indies 
are down for quite a large quantity in 1902 — 85,476 lb. 

I One company, the Aniline Factory at Ludwigshafen on the 
i Bhine, is reported to be producing more than 1,000,000 
! marks’ w’orth of artificial indigo every 12 months. Once 
j familiar with the Empire’s methods of investigation and 
I experimentation, all wonder at results vanishes,— Textile 
1 Mercury. 

I Alcohol ; Congress on at the 

Genbral Meeting oe the Association des Chimistes 

I)E SuCRERIE I'.T DK DlSTlLLERtE BE FRANCE 

1 ET DES Colonies. 

j DuU. de I* Assoc, des Cbim. dc Suer, et de Dist., 1903, 
j 20, [9], 943—944. 

i Germany produces four million hectolitres of alcohol and 
; devotes 1,161,000 to industrial purposes; France produces 
I 2,656,000 hectolitres, of which only 221,000 are used indus- 
j trially, so that to reach the same proportion as in Germany 
(where the consumption of alcohol in beverages is station- 
; ary) 521,000 hectolitres more than at present would j^ve 
I to be denatured. ” 

The principal object of the Congress was to indicate the 
i means to be adopted and the reforms necessary to attain 
I this result. The following are the chief recommendation.s 
j to be submitted to the Agricultural Commission pf the 
I Chamber of Depatie.s : — 

1. Abolition of the largo dose of wood spirit now used 
; as a denaturing agent and the adoption of a mixture of 
i 2 litres of wood spirit bases, 1 litre of excise wood spirit, 

and Y litre of benzene per hectolitre of alcohol This im- 
I provement would effect a saving of 6 ’45 frs. per hectolitre 
I over the present method of denaturing. 

2. Unification of the tariffs for the whole of the com- 
I panics, and the return, free of charge, of packages used for 
J the carriage of denatured alcohols. 

3. That all alcohols considered as raw material of the 
various industries be exempt from duty ; that the dena- 
turing be suited to the use for which it is intended, and that 
for alcohols which are to undergo no denaturing there be 
established supervised factories. 

4. That a special study be made of the various pharma- 
ceutical and perfumery preparations with an alcoholic basis, 
in order to find out the po*‘sibility of adapting denatured 
alcohol to the whole or a part of these preparatiohs. 

c 9 
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b. That French roanufacturers using denatured alcohol 
MS a raw product in their manufacture have the right to 
establish works placed under the supervision of the excise, 
in which this alcohol can enter free of all inland duty. 

l)KN<kTUKisr>’o Alcohol in Aiicentlw; ; 

FoRMLI-A to UB 1 SEl). I 

Bd. of Trade ^pri7 23, 1903. j 

In the Boletin Ofcinl of Argentina of March It, a j 
deiree is published, to come into force three months from 
5th idem, requiring all alcohol intended for illuminating, 
heating, and preparation of varnish to be denatured by the 
use of the following forninln, viz : — 

Fyndine, 45 per cent. 

Acetone (commercial), 45 per cent, 

Kucalyptus essence (commercial), 10 per cent. 

The alcohol is then denatured by an addition uf 1 part 
of the mixture so obtained to -0 parts of alenho' 

When, however, spcciHl S} stems of illuminating require 
for the best results ot their plans the incttf certain formula*, 
the National (Chemical Office will examine experimentally 
the necessity for the modification of the general foi inula 
just cxpiessed and will report to the “ Minisicrio de 
Hacienda,’’ who will decide. 

From tile Civilian. I 

There has been of late a decrease In rhe quantity of ! 
(jcrniaii cheap snirit imported into tins country Fp lo i 
last week there had been a falling off, compared with the i 
corresponding 11 months of 1902, to the extent of TO per j 
cent. Fifteen month, ^ ago this market was almost ilooded j 
with (loutinentul neutral spirit. The I’erlin Ciciical oigan. i 
Cermunia, a lew days ago called attention to the extent | 
to which the rc\enue, which is not in a very healthy con- i 
dition in the Fatherland, suffers by reason of studied laxity j 
on ibe part of officials. 'LTc mnnufacturing tax on alcohol | 
is Id. per gallon, but by unproved mechanical means ' 
makers produce so inncli more than the (lovernment | 
stnndaid ihat the tax they pay amounts to Jess than bd. 

In the old days when our own s])irit duty mbs levied upon i 
the capacity of the still, and on the assiirontion that it j 
would be used from four to mx times weekly, Scotch and I 
Irish distillers, by altering the shape of the still, but with- 
out interfering with its capacity, were able to use it 
1 alf-a-do 2 en times in ihe day, much to their profit. 
jMthough their (Tlcrniau competitor has quite a number 
of taxes on hrs spirit—a maker’s tux, an ingredients fox, 
and a distilling lav — he appears to manage very ucll, for 
while the thieo irnposis cost him bd. lie receives from a 
paternal Governniciit a “fliawback ” of Id. on every gallon 
of spirit he exports or methylates, and in the former ca-e he 
also receives a niimhcr of bounties, which, for a distiller 
who makes at least lOO.LOO gallons a year, amount to not less 
than 3d. per gallon, and jirobably much more. The working 
()f ,H law pa.ssed eight years ago, by which the receipts 
from a new tax placed upon spirit were devofcil in great part 
to encouraging the export of that ait. clc, is rather obscure, 
hut it appears to he equivalent to a bounty of ’*d per 
gallon. It would seem, tluii, that the exporter ;n Germany 
receives by way of gilt from his Government lietween ' 
bd. and Gd. on each fzallou of spirit ho studs here nr else- ' 
where. As our differential duty is but bd., the German i 
Government jiay it und a linle more for their exporters 
It is not surprLsing therefore, to find that in tlieir estmistes i 
fCT 1904, proviMon is made lor a decreased nceipt from 1 
spirit duty of 289,200/. ' he heir duty, too, is worked on I 

Eomewbat similar lines. To exporters the Government give i 
n drawback of the ncmiiial duty, vvhich is otie-third greater I 
than the actual duty. Under this head of receipt too, it ^ 
is contemplated that there will be a decrease of G4,8 ho/ next i 
year. ' j 

IliTY ON CJtiLt'LoiD Aktutes : U.S. CusTinis Decision. ' 

Dec. 2, J90L'. 

The Board of General Appraisers held that in assessing 
duty on articles composed in part and in chief value of 
celluloid, the whole weight of the articles, ai.d not that of 
the celluloid alone, should be taken. i 
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Salol and Piienacktin : U.S. Customs Decisioic. 

Dec. 1903. 

Salol. phenacetio and other medicinal preparations were 
assessed for duty at 55 cents per pound, under paragraph 67 
of the Tariff Act, as “ medicinal preparations in the pre- 
paration of which alcohol had been used.” The importers 
endeavoured to “how that alcohol was not necessary' for 
their manufacture. The Board held this evidence to be 
insufficient and affirmed the assessment of duty. (Seo 
preceding decision.) 

Chloral Hy 1)11 ATE and Salol : U.S. Customs Decision, 

The United States Circuit Court of Appeals has rendered 
a decision regarding the dutiable character of salol and 
chloral hydrate which has an importaut hearing on the 
imports into the United States in the manufacture of which 
alcohol is used. 'Fhe Court of medicinal preparations hehl 
that if alcohol is used in any way, and even if it is broken 
up nr removed, the finished product is subject to a duty of 
55 cents per pound iiuclcr paragraph 67. In order to he 
dutiable at 25 p<T cent, ad valorem under paragraph 68. 
evidence must he submitted showing that alcohol was used 
at no stage of the process. This decision reverses numerous 
decisions of lower courts. 

Potatoes. Ireland and (hir.MirvL Manufacturers^, 

It is hard for the average man to discover from amidst 
the volume of material which is being daily poured forth h\ 
the Press, whether we are in full career of decadence, or 
may still hold the old point of view of the i»re-cminei)ce of 
Great Britain. I.s the man in the street to think that our 
career is one of headlong descent when he reads of indus- 
tries killed by stupidities of legislature, or may he comfort 
himself with thi* thought tbai some decay ot the sort is 
natural, and wjil by-aiid-hy be filled ii]) with new outlets to 
trade ? The nation would he careless, indeed, were it to 
accept the optimistic view The industries that are mani- 
festly being lo«t and alicady lout to u“, if to be regained by 
any sort of effort, are worthy a fight. Of all the industries 
in whicli German coinjx'tition has almost completely ousted 
the British manufacturer, the liade in dyestuffs is a most 
conspicuou'* example. It is a favourite cry with many selt- 
coiistitntcd authornies that the English have lo“t place m 
.‘such trades through wantef technical and scientific training. 

I However much truth there maybe in this statement— andf 
I there is doubtless a great deal— still it is not absolutely the 
I sole cause of our retrogression In this particular trade 
I much has been done lor the foreigner and against the 
I British manufacturer by ih.‘ English legislature itself. In 
i the manufacture of aniline dy es and many chemical product**, 

I spirit is an essential adjunct. The Genruin manufacturer 
can buy alcohol at 10(7. a gallon for industrial piirpo.«es, the 
, British manufacturer pa>s for his 21s. a gallon, lor all 
I spirit in this country, irrespective of the use to which it is 
I to be put. bas to pay cxeisi* duty. Is it surprising Uiat 
Germany has appropriated the aniline dye trade ? How can 
1 the British trader put any on the market in the face of such 
oppo.sition? The political cry of the moment is free trade, 
but she hardly realises that she has long been playing the 
protective r/de, but in the wrong direction, tow'ards the 
loreign trader. If free trade is such a boon, let us have it, 
but let us abolis-li protection of the foreigner. 'I’his intru- 
sion of the synthetic suh^ntutes for aniline has liad a far- 
reaching effect. But a decade ago, the total output of 
natural indigo in the whole world was some 5,000,000 per 
annum. ()t this, India contributed no less than three- 
quarters. I hat important source of Indian revenue of some 
millions sterling per annum no longer exists. The German 
artificial dyes have ousted natural indigo from India in the 
industrial market. 

In this field, again, the Germans are the masters, nor can 
we hope to wrest it from them until the Chancellor of the 
i:xchequer shall .screw his courage to the sticking point, and 
make alcohol for industrial purposes duty-free. Our law 
makers at Westminster have 1u;en dealing tenderly with Ire- 
land of late. Were they but to gmsp the full significance of 
such an exemption from excise duty, they would add to their 
gift to Erin y et another infinitely great benefit. The demand 
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for cheap alcohol for manufacturing purposes could well be 
^^^pplicd by a greater output of the potato. The House may 
consider the questioa of duty-frei alcohol at an early date. 
Any continuance by Government of the present system of 
< xcise duty (ui all kinds of alcohol render irretrievable to 
M most important British trade a loss which has already 
jissumcd regrettable dimensions. 

Sew Iiiisii Industry: Alcohol Drivun Motok-Car.s. 

Mr. K. J. Mecredy, the Irish motorist, whose scheme 
fur the manufacture of alcohol in Ireland is now under the 
cnnsideratiou of the Department of Agriculture, is very 
hopeful of a great success in regard to its u-e for inotor- 
•ilriving purposes. 

'I'he international race which he proposes should take 
place in Ireland next year should induce some wealthy 
Mipporter of motoring to offer a cup for the best alcoliol- 
<ln\en motor -car over the (iordou- Bennett course. Mr. 
Mecredy issued a circular setting forth the conditions a lew 
(lays ago. 

In the course of conversation with a correspondent in 
1 )ublm, lie seemed full of euthusiu'.m. The idea occurred 
lo him fihoiiT a mouth ago, and he placed himself in com- j 
miiuication with ISir Iloiace IMunkett, who told him that he i 
Miouglit the idea a splendid one, and that it would have his I 
most eurefiil attention. 

“ You s('e,” said Mr. Mecredy, “ it is a case of alcohol 
vdsus jK'tvol, urid at recent trials in J-'iance, the result 
(iemonstrated that there iH no practical dilteience between 
flic‘ eliiciency of alcohol-driven and petrol-dnven motor cars 
w lieie the carburettors were specially designed to suit the 
occasion. To be siite, the consuni[>tion w'us greater, hut 
once the duty is removed, the spirit would be so cheap that 
tills dilbculty would disappoai ” 

“ lloM' do you propose to meet this ditbculty of removing 
the duty ? lie anus asked. 

That point, I understand, is having the considerhlien of 
Si I Horace Piunkett, and it could nor be in abler hands. 

“ As regards the inanul'actiire of alcohol from an 
industrial ]>oiut of view’, theie are enormous possibilities 
lor Ireland in it. A great impetus will bo given to the 
^rovi’ing of potatoes and beetroot, from which the alcohol 
(ould be extracted, and the Irish farmers will not be slow' to 
see the advantage of taking It up. This in turn will make 
a vast field of work for factory hand.s and operatives, 
/(ight railways are also certain to come into line lor pro- 
jiidsion by alcohol, so you see the possibilities for Ireland 
of the new industry are almost w’lthout limit.” 

Pkktiuismis vnd the Prei’vkvtion of 1‘orATo L\m> 

IN GeKMVN’V, 

U.S. Cons. Rep,^ Oct. 17, 1903. 

This, from the standpoint of German agriculture, is by 
far the most complicated and important portion of the 
subject. The three essential elements to be provided by | 
artificial fertilisation are pliosphoric acic, potash, and j 
oiirogen. The first is obtained through the application 
of mineral phosphate, Thomas slag phosphate meal, or 
bone dust. Thomas meal is applied in the proportion from j 
1,000 to 1,200 lb. per acre, but being sparingly .soluble, it j 
acts very slowly on the growing crop, and in dry seasons 
hardly at all. It is most effective in moist soils and in 
seasons of abundant rainfall. Steamed bone-dust is used — 

.TOO to 400 lb. per acre — by being strewn over the land in 
late autumn, and ploughed* in. {Superphosphate fertilisers 
aie used in the spring, and are deposited and covered with i 
the seed at planting time. Far more important, however, j 
for potato culture are the potash-bearing fertilisers, such as j 
^ kainite and caniallite. The enormous development of | 

' potato production in this country during the past 30 years , 
has been due to the exclusive possession of an unlimited ] 
supply of potash minerals. Many of what are now the best j 
potato lands were, 20 years ago, deficient in potash, for the 
reason that the potato consumes that element in large 1 
proportion, so that the original natural supply had long I 
been exhausted by igaoraot, unskilful cultivation. What 
>vas neided vfas to rc«Tur« ihe exhausted potash. But it 
was found that neither Kainite nor carnallite— both of i 


Avhicli comain traces of chlorine— could be used raw and 
I directly as a msnure for the growing crop without impairing 
I the flavour and quality of the potato. To produce the best 
effect, these mineral fertilisers have to be digested and 
a.seimilated with other elements in the sod. To secure this 
rusulf, they are applied during the preparatory process', one 
or two years before the land is planted to potatoes, and 
serve to nourish the clover, the lupine, or other fallow crops 
that ore grown and ploughed under us manure. By this 
method the potash salts arc not only digested, purified from 
chlorine, and mingled tborongbly w.tli the soil, but it is 
enriched by the nitrogen of the buried vegetation, and pre- 
pared for the abundant growth of potatoes of the highest 
(piahty, rich in starch, and of standard flavour. 

Nitrogen i.s applied in the form of stable manure worked 
into the soil during flu* one or two years previous to potato 
planting, and of nitrate of soda, which used us a top- 
dressing, applied directly while the plants are growing. 
Nitrate of soda covered in the earth leaches away into the 
sub.v.oil, and is thereby lost t.) the farmer. Used us a top- 
dre.shing, it has an immediate, end often important, effect, in 
reviving and stimulating a crop, but it should never be 
applied to the soil in autumn, nor in the .spring before the 
potato .Sprouts have apjieared nliovc ground. 

Ueduced to its simplest terms, the secret of German 
pre-eminence in potato cultivation consists in the carelid, 
patient scientific preparation of the soil, not only by the 
restoration of its exhausted elements, but by mellowing, 
enriching, and ri^vivifying it by deep cultivation and the 
ploughing in of green manure crops, which have taken uj> 
and dige.sted the crude mineral fertilisers. Laud thus pre- 
pared will yield three, or even four, crops of potatoes before 
their quantity or quality will begin to deiericrate. 

Potatoes, 

It will astonish lu()^t people to bear that 28,836,637 
acres are annually under potnlo-ciiltnre in Europe, and that 
the total yield theiefiom is estimiited at 2,329,21 l,r)G0 ewt. 
The (rardeners Magazine states that iii the matter of area 
Kii'-fui occupies the highest position with 9, 6-4, *>,869 acres, 
Germanv ranks ncM with 8,004,22.3 acres, and France 
occupies the third place with 3,818,378 acres. Tlie potato 
areas in the other countries of Europe are as follows: — 
Austria, 2,802,(77 acres; Hungary, 1,477,164 acres; 

! United Kingdom, 1,203,184 acres; Italy, 516,000 acres; 

Holland, 386,040 acres; Sweden, 381.973 acres; Belgium, 

' 348,398 acres; Denmark, 133,387 acres; Norw’ay, 90,661 
' acres; Koumanin, 28,642 acre.s; Servia, 15,549 acres; 

' and Bulgaria, 4,481 acres. 

ViM 

1 In the matter of y ield, Germany is first with 835,277,805 
cwt., Kus MU second with 519,045,932 cwt., and France third 
[ with 236,469,441 cwt. The yields of other countries are : 

I Au.stria, 234,100,082 cwt,; United Kingdom, 118,398,380 
cwt. ; Hungary, 95,442,205 cwt. ; Holland, 77,929,500 cwt. ; 
Sweden, 54,821,800 cwt.; Belgium, 47,083,147 cwt.; Nor- 
way, 21,906,142 cwt.; Denmark, 21,177,681 cwt.; Italy, 

J. 3,818,293 cwt. ; Koumania, 2,495,314 cwt. ; Servia, 835,063 
cwt.; and Bulgaria, 410,75.5 cwt. These figures illustrate 
the great difference in the yi-dd per aero m the different 
countries. The United Kingdom, which is sixth in area, 
is fifth in yield, heading Hungary hy’ nearly 23,000,000 
cwt., although having an area of about 273,000 acres less. 

Discussion. 

Mr. Oil VULES Umnev said he look some considerable part 
in obtaining the concession which had been alluded to, which 
was made to wholesale druggists some years ago, of a draw- 
back upon exportation of medicinal tinctures. ExperimenU 
were then conducted in his Company’s laboratory, because 
T)r. Bell, the then Head of the Somerset House Laboratory' 
Department, said that if the drug trade could only convince 
the Inland Revenue what amount of alcohol on manufacture 
was lost on a large scale, the Department would take the 
matter into consideration. He immediately replied “ come 
and see.” Dr. Bell seat his officers, and they worked for 
two or three weeks, and at the end of that time the 
Department gave the trade more than they asked lor, 
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and the arrangements had worked without any friction 
whatever, to the great advantage of the exporting w'holesale 
chemists and druggists. With this particular matter of 
free alcohol for manufacturing now relerred lo, he had 
had very little to do, but he failed to see why, the i>erfamery 
trade having had the concession of free alcohol, similar 
concessums should not bo extended to other manufacturers. * 
The perfumery trnde now worked with duty-free alcohol, ; 
though there w'as no permission to recover fiom tht‘ir 
residues the iilcohol left therein. The pei fiimers did work, 
lunvover, under Excise supervision in bond, and, as hi* bud 
l(*arned from manufactuiing perfumers, without any undue 
friction. These, however, were vtuy small inatteis com- 
pared with the large industry which Mi. T^rer had alluded j 
to, vi/,., the colour trade. The Customs sciMued to have ; 
shirked their responsibility gi\ en in the Ac* of I’arlianient ' 
m not charging duly on many mate 1 ia Is entering our ports. J 
If the Customs wi re to pul a duty on now, it would simply ; 
ruin the dyeing industry of the country when in kei-n | 
competition with thi'ir continental opponents. So far as I 
substances such as untipyriu. sulplanial, pheijjteeliu, &c. i 
were concerned, no doubt a duly could be, imposed, i 
but it never had been. Almo^l tin* whole of tins class 
of chemical which the wholesale druggists distributed 
in England and abroad was rnadi* in Germany lie had 
been deeply depicssed within the last lew months at seeing 
some of the colos>^al works wlitrie these and other medica- 
ments were made, when he knew that w'e had no facilities in 
England to enable us to compete. He thoutiht Dr. Thorpe’s 
letter w'hich had just been read luiguied well foi the future ; 
his predect'ssor. Dr. Hell, and also the former C/htef of the 
Ih'Venue Department at Somerset llousi*, had made in the 
past valuable concessions, and he still hoped then* was a 
prospect of getting, at no distant date, free alcohol for 
manufacturing purposes, 

Mr. David Howaud said he was afraid that it was 
no use preaching to the House of (’ominous because they j 
would not listen. The late t 'hancellor of the Exchequer ; 
did not even know that perfumes could be made syn- j 
thetically, and yet he w'as a man who governed us. We I 
were ruled b;\ politicians who cared not one rap for the | 
prosperity of the manufacturers and to wlioin it was much | 
less trouble to tax manufacturers than to give them a > 
chance. So the manufacturers A\ere taxed, as only the I 
Eevenm^ Acts could tax them, latcd as only mysteiious 
decisions of judges could rate them, hampered with a Patent j 
Law, made solely in the interest of the foreigner, and j 
were deprived of alcohol excejit at a fabulous piiee. J<ct ' 
them have fiometbing like a fair chance. Too much self- | 
reliance might he a mistake, Imt if they relied on the justice I 
of their rulers, it would be a greater one. They must keep | 
on putting these tremendous figures heiore their rulers and ! 
ask them, were they in the name of common honesty going 
to ruin English manufacturers by this monstrous systi'm of 
protection of the foreigner at every turn. They had the 
power of taxing all these things, and why <lid they not do 
it ? — because they dare not, that was the plain truth. 

Dr. Sqitiuk said that, so far us he knew, the distillers were i 
quite iiimwan* of this agitation which was being engineered j 
by Mr. Tatit, and he did not think any opposition need be 
expected fiom them. There was no doubt, however, that 
the subject was attended with all kinds of difficulties — 
difficulties which had been created by misiaken regulations, 
starting almost from grey autiqiiity, and which were 
extremely difficult to alter. There wim a parallel case 
in the matter of railways. IMr. Muspratt liad taken | 
up the question of carriage, and said the railways must ; 
lower their rates ; the reply was that such enormous prices 
had been paid for laml, at a time when land was worth a 
great deal more than at present, and in consequence of 
heavy capital accounts, ifial they could not see their Avay to 
lower the- rates. In the mattei of spirit, the difficulties 
arose mainly from an attempt made by th(' Governnumt to 
check the actions and working of the distillers. The 
accurate working of the still, wducli was accurate, must be 
checked bA soinetblng w'hich Avas not accurate. The 
attenuation charge fixed by the authoiitics, mr., that five 
degrees of gravity on 100 galls, of wort should produce 
1 gall, proof of spirit, was not accurate. Usually about 
8 per cent, moio spirit was produced in practice. As many 


of them knew, the splitting up of sugar into alcohol and 
carbon dioxide could be expressed by a simple formula, bur 
in practical working feveral other bodies were produced 
glycerin, instead of attenuating the liquor, made it stronger,, 
and lactic acid had a sindlar effect. Then there was- 
a considerable increase of jeast in the manufacture of 
spirit. This was largely derived from the carbohydrates, 
in fact there were so many complications from di.sturbing 
causes that the attenuation charge was Avoi th very little as 
an accuratt check. If it Averc otherwise possible, he 
believed he could take* 2,000 galls, of spirit every week out 
of a large distillery and the attenuation charge would not 
indicate it. This charge was the point around which the 
Spirit Act turned; all the regulations and restrictions were 
based upon it. lie had no opinion of it, and many others, 
whose opinions ought to carry some Aveight, had no opinion 
of it either. Hut the unfortunate position tvas this : in order 
to work the attenuation charge the Government insisted on 
distillers making certain arrangements which w’eie thought 
to be necessary. For example, to avoid fraud, before distilling 
eould comnu'iice, everything connected with the wort must 
he locked up, and under the charge of the Excise officers. 
The same thing with the still ; before mashing, the still must 
I be locked up ; in the case of pet stills the tire doors were 
j locked ap ; in fact, nobody who had not Avorked in a large 
distillery had any idea of the number of excise locks. TIid 
I was all for the purpose of tlie atteiiuatioo charge. The 
effect of these regulations was that, in as much as breAvlng 
j and distilling, or imishing and distilling Avnuld not he done 
I at the same time, the still w-as tw’ice as big as it need be, 
j and the mashing part of the ])laiit Avas five times as big a*- 
j it need he. In order to AH’ork the attenuation charge it was 
! necessary to make use of more or less clear worts of which 
the gravity could be ascertained by tbe prescribed saocharo- 
meter. Whereas, in German\, they mashed ni a grain 
distillery lo times in 24 hours, they could not do so more 
than six times in England to pieduce the same result. II 
that 2;^ was multiplleil b}" 2, Avhich represented the wuiy in 
Avhich the distilling operations w*ere limited, that nieiius that 
the mashing plant was five tunes as hig as it need be. In 
consideration of all these restrictions there avus a diffi'vential 
duty put on of .'x/. in 1880 it went down to If/, but it A\a^ 
•W. again now'. He A\as not prepared to say that that wa*- 
the exact meaMiio of the loss put upon the distiller; it 
might be a little more oi a little but what was jieiTectly 
clear aaiis that tlu* distillers bad been forced into an immeii-e 
cxpenditnn* Avhich Avoiild be entirely thrown away if these- 
lesti’iCtioiis were removt'cl. The capital account Avas tbue 
times AA'hat it need bi‘, and therefore the distilli'i s Avould say, 
no doubt — is it fair to takeoff tlu'se restiietions and allow us 
to double our already existing ovei -production, whilst other 
men are starting Avith about one-third of tin* capital, and 
doing as much work as we can do ? Anotbei question was 
the enormous stock of s[)irit, riiillioris and millions of 
gallons, foi* It should be remembered distillers had been^ 
making tAvo gallons Avhere one was consumed. There must 
be an end to that some day, but if these restrictions were 
taken off and the general cost of spirit came down to 6d. or 
7d., th<*rc would be a tremendous slock to be dealt with,, 
which had cost verv much more, and the distillers would 
require, and would insist upon, compensation for it. The^ 
capital employed in the spirit industry was about 30,000,000/.,. 
so that if they Avere to compensate distillers in uriythiug like 
the degree they would be entitled to, it would cost 15,000,000/. 
or 20 , 000 , 000 /. 'fills coming on the top of the South African- 
War and the Irish Land I'lirchuse would be another con- 
siderable load on the Exchequer. He had been rauclt 
impressed by the zeal and ability with which Mr. Tyrer had 
Avorked this problem out. He had shown that the free use* 
of spirit was of tin* greatest possible importunee in this- 
country foi chemical manufactures, hut he had not attempted, 
to deal with the enormous difficulties which had grown up 
in the last 100 years, which would have to be faced if 
spirit was to be made as cheap here as it ivas in Germany. 
The only Avay in which he thought it could possibly be 
done would he as follows ; — In certain industries where it 
could be shown to be advisable and justifiable, there might 
be u drawback alloived on the spirit used ; but to attempt 
to do away with the present regulations and to upset the^ 
whole system of excise would cause such complication and 
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^•xpense that no Governmenl would face it. If Mr. Tyrer 
could persuade the Chancellor of the Exchequer to allow a | 
drawback on everj" callon used for certain purposes it would j 
be a solution of tne problem. Whether this would be 
granted was another question. He might allude inciden- j 
tally to a statement he had heard made several times, and | 
It occurred at the end of this paper, but he did not know 
where it came from. It was to the effect that there was a ; 
new Held for Ireland, to come to the rescue of chemical 
manufacturers by distilling alcohol from potatoes. Sup- , 
poking Ireland were allowed to make potato spirit free from , 
all regulations, and Irishmen could make spirit for Sd. a | 
jridlon or less, what would they do ? lie thought if the , 
Scotch distillers were getting about l.v. 2d. per gallon the ; 
Irishman would not sell it for 7d. or Sd. He felt perfectly 
certain that whatever regulations or allow'ances the Excise 
might think it right to recommend, they would never | 
allow the use of pure alcohol, it must be denatured 
because of the heavy duly in England. Ijf. Gd. duty in j 
(iermany was one thing, but 1U-. per gallon was quite i 
another. Th(‘re were extremely honourable people, and the 
ifverse. Honourable people would take care that no 
■spirit was made use of in a fraudulent way, but others 
would not act in this manner. Many persons would 
remember the tricks that wi'ie played with methylated 
spirit. 'I’he ineimtive.s to fraud would be much greati;r if 
the spirit were pure and potable. The L^xcise, whose duty 
it was to protect the Heveiiue, would never see their way to 
recommend the free use of potato spirit. To meet the 
requirements of certain piirjioses the Excise had agrei'd to 
use any substance for denaturing provided it was elBeieut. 
inirtbei than that they should noi be asked to go. Indeed 
they could not. 

Mr. Helm said there was one observation made by 
Mr. Uimiey which might lead to imsapprehonsion. He 
Sind that duty-free alcohol was used for making perfumes, 
iiut that only apfilicid to perfumes madt' for e.xporlalion ; 
those mode for sale in this country paid tlie ordinary duty, 
lie had listened with great pleasure to this paper, and also 
read with great interest and prolil th<* foimer one by the 
Slime author. This was about as complete a papei on the 
ject os could well be written, and he would venturi' to 
Miggesf that it should he printed separately as a pamphlet 
oud circulated amongst the members ol the House of 
Oomraons, The House of Commons was theii master; 
tbi y were not law makers, either at Somerset House or at 
the Government Laboratory; they had simply to carryout 
the laws which >veie laid down foi rbein, and he might 
elaiin lor the (ioveriimeut Laboratory lh.it whenever they 
liad to aivise the Government , it would he found, as Mr. 
Tyni bad borne testimony, that the users of industrial 
alcohol had always met with the greatest sympathy and 
"upporl from the heads of those branches. ^Ir. Tyrer 
alluded to the Tinctun*s regulations in which Dr. Hell w'as 
•'iigaged. He had had to do wdth the administration of 
those regulations since they were issued, and he was glad 
to say that they had worked very successfully and profit;ibly | 
'() the home trade. The drawback had risen gradually, and ) 
WMs now 65,00<j/. per annum, and that represented a very 
great benefit to home manufacturers, who formerly had to , 
-^end tinctures intended for the Colonies via Hamburg. lu 
the drawing up of thost' regulations, Mr. (Jmney was , 
assisted and advised by the then principal of the Depart- 1 
meat, Dr. Jamts Hell, and no one who knew him would 
ever accuse him of being anything but broad-minded and 
liberal in anything he had to do with. 'Fhc same might he 
said of their present chief, Dr. T. E. Thorpe. Hut, as 
Dr. Squire had pointed out, there were very many 
dillicultics, and it was a rough and thorny question. In 
the first place 20 millions of revenue depended on it ; in 
the second place much had been said about good faith, 
eommon honesty, and so forth, but there were in this 
country, people, who, as soon as an Act of I’arliament was 
passed, attempted to drive a carriage and pair through it. 
If It were not so, their difficulties would be comparatively 
slight, and the road to duty-free alcohol would be much 
smoother. He had had a coiiaiderahle amount of experience 
in these things — having been over 40 years in that branch. 
Taking that very beneficent Act, the Methylated Spirit Act 
of 1855, it. was a grand advance in the way of alcohol for 


use duty-free; prior to that it was all duty-paid. The first 
Act simply allowed alcohol, on being denatured with one- 
ninth of its bulk of wood naphtha, to be used for certain 
purposes duty-free.. But in six years they bad to pass an 
amending Act. It was found that it was being purified, 
and being made fit for use as a beverage, and in 1861, they 
had to pass an Act forbidding under severe penalties 
methylated spirit to be coloured, flavoured, purified, or in 
any way made fit for use as a beverage. That was a grave 
abuse of the privilege Parliament intended to confer on the 
industrial community. But that was not all ; after a little 
time it was found that alcohol was being purified for use as 
a medicine. In the ordinary course of things, perhaps this 
might not have been interfered with if the medicines had been 
ordinary ones, but they came upon medicice-s which were sold 
and extensively used in the North of England under the name 
of Indian biandee, ludiiiu gindec, and Indian whiskee, pre- 
parations which well' supposed to be medicines, but which 
were in reality sold and used as stimulants. The result 
was they bad to have anothei' Act passiid forbidding 
methylated spirit to be coloured, flavoiiivd, or prepared for 
use in inedieme. This showi'd that the privileges which the 
Hi'venue tried to coufer on industries had been stopped by 
these unscrupulous per>*ons because the Revenue authorities 
had not the power to discrimiiiate, for they could nut 
examine into the moral ehaiacter of a man who wanted 
to do what somebody else bad the privilege of doing. They 
allowed methylated spirit to be sold without a licence when 
mixed with 3 oz. of gum resin per gallon ; that went on 
some time, and then they found a large inaunfacturing 
chemist distilling finish, and getting methylated spirit in 
an irregular way and using it lor manufacturing purposes. 
Whatever restrictions there were on the use of methylated 
spirit, or on any privileges that might be conferred, they 
weie tied hand and foot, partly by law and partly by, the 
abuses which crept in. He was quite sure that everyone 
connected with the Revenue sympathised in theory with the 
object Mr. Tyrer aimed at ; but in the first place there was 
the very great revenue dependent on it, and the nexi 
difficulty was the great danger there would be of workpeople 
and others using it improperly, even with the best intentions 
on the iiart of the manufacturer. They bad had a great 
deal to do with various denaturing agents. The Act 
allowed either wood spirit or any other approved denaturing 
agent, but they had never been able to come on any 
denaturing agent quite so effective as wood spirit. Many 
others at one stage or another, either by acidification or 
making it alkaline, (oiild be distilled and got rid of, 
but with wood spirit there was always some of the 
iiiethU alcohol remaining in the recovered alcohol. He 
should advise that any measures that might be taken for 
getting duty-free alcohol might be combined very well 
with measures for cheapening methylated spirit. With 
regard to the use of duty-free alcohol, it hud to be proved 
that methylated spirit was detrimental or unsuitable, and 
there was no doubt that as between the two, methylated 
sjurit would always be considered detrimental and unsuitable. 
He did not know any case whore it would be more effective 
than alcohol itself, irrespeciive of the fact that it is double 
the price. But he did not see why measures should not be 
taken to cheapen methylated spirit. He should much like 
to see methylated spirit as cheap here as alcohol was abroad, 
for that would be a very great benefit. He thought they 
might fairly go to the Chancellor of the Exchequer and 
propose that he should pay the cost of denaturiog alcohol ; 
it was denatured for Revenue protection, and why should 
not the Revenue bear the charge ? If he could give the 
differential duty back on the alcohol in methylated spirit 
as well as on alcohol itself when exported, why should he 
not allow the differential duty on alcohol used for manu- 
factures in this country, whether as ordinary alcohol or as 
methylated spirit. It was no secret that in 1860 the exr 
porters of alcohol wanted an allowance of 2d, or Zd, a 
I gallon from Mr. Gladstone. He said, ** No, the Revenue 
j cannot afford it ” ; but he said, “ 1 will give it if you will 
i assent to an extra duty of Id. per gallon on .alcohol,’' and 
he did so. This differential duty was allowed and the 
I Revenue lost nothing, but the consumers of alt^Jiol ha^ to 
, pay an extra Id. per gallon. He did not see any injustice 
1 in that to the spirit trade, because any thing that impi;oved 
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tlu* geoeral trade of this country was sum* to increase the 
eou sumption of potable spirit. They saw that everyday: 
if trade wont down, down went the rev(>nue from beer and 
spirits ; when trade went up, up Avent the rt'veiuu*. There- 
fore anything that would inciease the trade of this country 
and give the vorkiug classes better wages, was sure to 
redound to the profit'^ of the distiller, th(‘ spirit merchant, 
and the publicjin. Many times they had knocked at the 
do<»r of Inland llevenue and at the door of the Government 
Laboratory, but they had always been knocking nt the 
■wrong door. In 190‘J they found out that the right door to 
knock at was the door of the 'ireasury and the Chancellor 
of the Exchequer. If the Chancellor of the Exchequer 
Avanted advice, he could assiiro them that la* would get 
advice sympathetic from their point of A'iew. Mr. HoAAard 
had spoken about knocking at the door and getting tired of 
knocking, but he eould give them an illustration of AA-here 
knocking "was at least likely to come to Muncthing. The 
cigar manufacturers asserted that tht y had a very inadequate 
druAvback granted them in 1863 by Mr. Gkitlstone; simply 
1 fi. pel lb. more than tlu* duty, when by his own shoAving the 
differential duty should liave been from St, < 7. up to about l.v., 
but he AAOuld only allow ]d. For the last 40 years the cigar 
manufacturers had been knocking at one door and another 
to try to get an increased drawback, until last yeai they 
Avent to the Ctovernment, and convinced Mi. Ritchie that 
they had a case for enquiry. It Avas refern d to an iuter- 
departmonlal committee of Mhioli he Avas a member. The 
committet* had not yet reported, and of course he eould not 
disclose any otlicial secrets. It Avas hcttei in this mutter 
not to go as single manufacturers, but to go through their 
Chambers of Commerce. So far as he was concerned he 
wished them all sueecs^, but he could see lliorc were very 
narrow limits Avitliin aaIucI) it Avould he safe fortlie Revenue 
to alloAA’ the use of duty-free alcohol, and should advise 
them to comhire with it a claim for a reduction lu the cost 
of methylated spiiit. 

Dr. Ukmandy lead as lolloAvs from a letter from Dr. 
Markcl, of Messis. ( 'rostield and Sous, Ltd. “If you 
get an opportunity to take part in the discu.s.sion of 
.Mr. Tyrer’s pajier, I should ho glad if you would mention 
that you and Mi. Allan represent Messrs, ('rosfield and 
^^oup, Ltd,, and that you Aven* sju-cially sent to thi.s 
meeting in oi'dcr to express the im}»ortance Avhicli 
we attach to this subject, and to Avelcome Mr. Tyrer's 
efforts to bring the matter before that class, Avhich is 
the one that could grasp the national importance of 
the subject most rapidly, namely, the class of chemical 
manufacturers. So much are we impressed with the im- 
portance of the matter that we are determined to second 
Mr. Tyrer’s efforts by bringing the matter before that part 
of the public Avhich Mr, Tyrer <loes not address.” The 
speaker then pointed out that the greater part of Mr. Tyror’s 
remarks were addressi'd more puiticularly to the interests 
of manufacturing and pharmaciutieul chemists, but the 
great future in the utili.sation of alcohol, at least in the 
eyes of the continental governments, seemed to lie more in 
the direction of its utilibutinn for lighting and heatimr pur- 
poses, and as a source of power. He might say that he 
had that day called upon Dr. Hoverton Redwood, who, in 
answer to an enquiry, stated that, if our automobile industry 
advanced at the rate it was doing, unless fresh sources of 
petrol were diseovered, the price was bound to advance, 
and that rapidly . lu that case the English people would 
he very badly situated. It was not likely the Americans 
would send their petrol over here, as their own consump- 
tion was growing, and at present they were practically the 
only manufacturers, since practically no petrol was obtain- 
able from Russian petroleum. The C'cntinent would be 
able to utilise cheap alcohol, but we should be left far in ' 
the Imckgroond, with no other course than to use such | 
expensive petroleum as we eould get, or we should he ■ 
amateur manufacturi'rs of alcohol, starting at the points 
which Germany and France had left behind ye.ars ago. ' 
The remark made by Mr. Helm was very’^ pertinent. He ' 
thought it would be easier to get reductions in the cost of ‘ 
methylated spirit, and the method 8ugg(‘sted of appealing 
to the Chancellor of the Exchequer to remit this additional 
tax of 5d. on that portion of the alcohol an Inch was used ' 
for industrial purposes, was a very good one. It was on ‘ 


these lines that the German Government tackled the 
problem. They put a special additional tax on the manu- 
lacturo of alcohol, and the money accruing from that special 
tax was applied solely in diminishing the cost of alcohol 
used, when denatured, for industrial purposes. He had 
recently paid a visit to Germany to specially enquire 
into this subject, and he found that tho amount of money 
spent in that way, in reducing the cost of alcohol for 
industrial purposes, was approximately 1,000,000/. This 
seemed a large sum, but a large portion of it was raised by 
increasing the tax on alcohol used for potable purposes. If 
the statement Aihich had been made, that as trade increased 
the amount of potable alcohol consumed increased, were 
correct, they might hope that tlie duty arising from that 
increased use of alcohol might be expended in diminishing 
the cost to manufacturers and those who wished to use it 
for motive purposes. 

Dr SruiKUKAi) said that there si'cmed to be two principal 
difficulties in the vNuy of duty-free alcohol. The first was 
referred to by Dr. Squire, and was based on the fact that 
tho removal of duty and consequent excise control would 
double the output from the distilleri(‘8 and so flood the 
market. It seemed to him that if the duty were once 
removed chemical industry would grow^ to such an extent 
that the quantity of spirit required would rapidly become 
far more than double that used at present. The second 
difficulty was that bogey, the 18 millions revenue, which 
Avas so forcibly brought up by Mr. Graut Hooper in dis- 
cussing the paper read by him (Dr. Silberrad) rather more 
thau a year ago. With regard to this it was self-evident 
that the money was paid by the British Public. This in itself, 
seemed, at first sight anyhow, a good deal worse than 
making foreigners pay it by the introduction of a pre- 
ferential tariff, hut surely some better means of raising it 
could be found than this which so completely crippled so 
large and important an industry. Were the duty removed , 
doubtless drunkenness would he more ])revaleut at first, 
hut soon Jt would probably lead to the elimination of 
inveterate inebriates and so exercise a purging effect on 
society. Statistics showed that drunkenness varied with the 
duty on alcohol, and in Switzerlniid, where the duty is 
uegligihle, diunkenness was very seldom met with. 

The CiiAiKMAN said they wt-K much indebted to Mr. 
Tyrer for the great amount of trouble he had taken in con- 
nection with this mattei, and in preparing this paper, which 
was upon thoroughly broad lines. Since the question had 
been raised by this Sociidv, they had gained very material 
advantages and considerable concessions, especially in regard 
to tinctures, in connection with which an enormous amount 
of money had been saved to British manufacturers. Then 
there were the more modern casev of fulminate of mercury 
and nitro-cellulose manufactures, in which they had been 
very much behind because they" could not compete with 
foreign manufacturers, who were placed by their Govern- 
ments in a more favourable position. In England they 
rather objected to State assistance or State help of any kind, 
hut that view arosi* when tho State was outside and beyond 
the people. The State was the people in this country' at 
the present time, and its action was simply the co-operation 
of the whole body of the community, or it ought to be. 
By using that pressure which Mr. Howard indicated, they 
ought to be able to persuade those officials at the head of 
affairs to do what the nation required. From that point of 
view he did not think at all that State assistance should he 
rejected by any trade ; it did not in any vv'ay eliminate self- 
help. Abroad, especially^ in Germany, people interested in 
various industries united and formed guilds. Their action 
was felt here commercially, but in their own country they 
were powerful politically, and unless we combined in some 
similar way we sliould have great difficulty in putting the 
requisite pressure on those at the head of affairs. Mr. Tyrer 
had foreshado'wed one point which perhaps might weigh 
with them in the future, and that was the action of their 
colleagues and fellow members in the United States. If 
they should come in first, and obtain privileges from their 
Excise that we did not have, it would be good-bye to our 
industries in which alcohol was used, because they had 
manufacturing facilities which we could uot dream of. In 
the first place they had cheap land, and that meant cheap 
alcohol if it were not taxed too highly. With regard to the 
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taxes which were imposed on some of these chemicals, it 
■vvHs a most difficult subject, became many of the materials 
mentioned in the tables were the raw materials of other 
industries. If they taxed acetic ether they made it im- 
possible to use it in connection with the celluloid industry, 
and there was a great celluloid industry which could not be 
curried out in this country because acetic ether and similar 
^()lvent8 used for it were heavily taxed. The dyes in which 
either ethyl or methyl alcohol were used as constituents 
were very largely employed by dyers, and to put a tax ou 
them, as Mr. Tyrer had pointed out in his previous paper, 
uoiild render it impossible for many of our producers 
of cotton fabrics to sell their goods in competition with 
foreigners. They must, therefoie, not move rashly in 
the matter; but if they all put their heads together, and 
especially if they formed joint committees of those con- 
cerned, as had already been done, with the London Chamber 
of Commerce and other Chambers, he thought they miffht 
easily find a viodas vivendi and strike an average which 
would be reasonably satisfactory to ail parties. He was 
ylad to bear that the distilleis were, to a very great extent, 
willi them in this matter. He believed, at the commence- 
ment of Mr. Tyrer’s work, there was some antagonism 
^lunvn by some gentlemen counected with the distilling 
oidiistry, but as they had gone into it they saw that the 
(•roduetion of alcohol was bound to grow enormously if 
]>rople were allowed to obtain it at a price bearing some 
leusouable relation to the cost of production for certain 
j'urposes which would not affect the Revenue. As Dr. 
S(}uire had poiuted out, there was (juite enough spirit 
produced for potable purposes —more than could be drunk 
under existing conditions. He said that two gallons >iere 
inade where one would suffice, and he was afraid there w^as 
.It present no way of getting rid of the surplus. They 
would always produce more than could bo drunk — at least 
he hoped so — and the only way would be to havi* a free 
year ('very now and then. He was not quite sure whether, 
oil the principle of the survival of the fittest, it would not 
b( ultimately better. At any rate he had noticed that where 
alcohol was perfectly free, and one could have it for the 
making, there was no drunkenness. He knew that of his 
own e\peneuce,for he bad seen itio more than one countiy. 

He thought a good deal of the excess in drinking which 
took place in this country was because drink was a thing 
that cost a good deal of money and people looked u|>on it 
.!•' a kind of luxury to be proud of. 

Mr. R, F. Nicholson said his was one of the four dis- 
tilleries now at work m the London district, which showed 
that the trade could not be in a very prosperous 8tat<*, and 
•iiiMhiiig which would jn-oduce a larger consuniptiou would 
leceive the greatest approbation from those connected with 
th(‘ manufacture, and he was quite sure they would render 
•issKtauce in trying to bring about a better state of affairs. 

Li the first place the spirit law' as ut present existing was 
lathei an anomaly. The law itself was made in 1H21, 

,iu(l for the last 80 years had been almost exactly’’ the same. 

It was cleverly worked out at the time, no doubt, but the 
conditions had altered, and there Avas now room for an 
nmense amount of improvement. First of all, the spirit 
iutA w'as probably imposed on moral grounds; it was not 
maely a question of an ordinary tax, aud the House of 
Commons could not be expected to view with approval any 
r'lnposul for diminishing that duty. The Excise, who had 
/i) collect it, had very great difficulties in carrying out the 
hnv, and preventing smuggling, of which a certain amount 
h'lll wenton. People got sugar and water, and fermented 
n with yeast, and distilled it off in a small still, aud made 
a rough Spirit. The duty was so high that there was a 
great temptation for a certain class of people to smuggle if 
Hu A could. He quite agreed that it would be possible for 
manufacturing chemists to wmrk in bond, as perfumers did 
export ; but, as one who had had a certain amount of 
' xperience, he could warn them of the difficulties in 
'vorking under a Government body like the Excise. He 
Avished to speak well of the Excise in every way, for they 
were most considerate in listening to anyone’s complaint; 

it was not their business to learn your trade ; if you 
Avanted to make any improvement, you had to teach them, 

*‘ud if you made an , improvement in the distillery 
Hie officers were moved on from one place to another, 
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and there was alAvays a chance tliat your invemion 
would be at the disposal of your competitors. It was 
not possible to work a secret or private process. He 
was quite sure that chemists would not find it at all 
acceptable to be obliged to disclose their quantities and 
processes to the world at large, because it was not merely 
to the chemists of this country, but for chemists all over 
the Avorld. If they could manage to attain the object of 
gettiug cheaper alcohol without working in bond, , he thought 
tliey would be wise. Mr. Howard had spoken strongly 
about pushing the matter forward on all occasion?, in season 
aud out of season, but if they Avould take u word of advice 
from him it would be not to make themselves a sort of Irish 
party, or they would not be listened to at all. First of all, 
if they could thoroughly master the whole situation as it 
Avas at present, and state how mauv gallons of alcohol were 
used by luuuufacturing chemists iu the United Kingdom 
at the presi nt time, it would he of great assistant in 
showing the magnitude of the trade, and they would have 
then more chance of being listened to. Then he thought 
if they could get a remission of some of the differential 
duty on methylated spirit it Avould be a groat advantage, 
but they would not get the 5d. ; that Avas absolutely certain, 
because the 5d. was made up of various small item-*, 2d. of 
which stood for rectification in the rectifier’s premises under 
duty-paid conditions ; so that the actual draAvback that 
they would be able to ol)tain would only he 3d.; that would 
he equivalent to the duty refuuded to the distiller if he 
exported the same amount of alcohol, and he thought they 
might ask to ho put iu the same position as if they were 
Avorking in a duty-free country such as the Channel Islands, 
Then they Avould get the ‘.id. Thi.s Avas a vi-ry important 
question, and he thought he could speak for the London 
distillers in saying that they would be happy to co openite 
in any Avay Avhatevcr. They had always bicn successful 
in any application to the Excise, for raanA years past, they 
had interviewed every Chauecllor of the Excheiiuer at some 
time or another, and he thought if they could only come to 
some arrangement a good deal might he done. He cordially 
agreed with the gentleman from Somerset House Avho put 
forward the suggestion of applying for some repayment of 
the differential duty on methylated spirit. 

Mr. Tyrer said the discussion had exceeded his antici- 
pations, and ventured to think that if it had taken place on 
the reading of the last paper it Avould not have been so 
practical or bo useful for the object in view. A good deal 
had happened in 12 months : the Society, the Chambers 
of Commerce, and the trade papers had been educated. 
Although the distillers AA’ere stated to have been out of 
touch with them it had only been apparent, for it was clear 
that Mr. Nicholson apprehended the position and saw where 
the surplus spirit could go. It was a welcome sign of that 
co operation Avhich received so signal an illustration from 
Mr, Helm, and he hoped the same spirit would continue. 
He was quite sure that if there were a board of green cloth 
round which all the interests concerned could meet, some- 
thing could be done, and they should not be sent away 
emjity from the Chancellor ot the Exchequer’s door. The 
cost of spirit in Germany Avas 2d. per lb. according to the 
figures which Mr. Leuthardi-Thornton gave for 1900. 
Spirit here cost to-day 2.n. 7d. per lb. for 95 per cent, 
alcohol by weight, or 15i times as much. The figures as 
to the dye trade were taken from the American statistics, 
furnished by American Consuls ; they showed the trade 
that might have been done by England. The figures 
showed the amount of the German production and exporta- 
tion in 1901 to Great Britain and America, each taking 
about an equal quantity — 1 1 ,000,000/. to Great Britain, and 
America 10,000,000/. This business was done chieffy 
because of the cheapness of raw material. So far as the 
products Avert? concerned, they had been turned out, not 
only by the aid of cheap labour aud science, but they had 
been made in Germany under conditions which our laws 
did not allow. That was an argument which no Chancellor 
of the Exchequer could afford to ignore. Mr. Helm’s 
contribufion to the discussion was of the highest import- 
ance, and it showed the spirit in which these matters were 
viewed officially. The suggestion to reduce the differential 
duty allocation on meth^ted spirit for industrial use was 
one originally made by Mr. Alfred White, a well-known 
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manttfftcturer. With rejBfiird to Dr. Onnandy’s remarks he ' 
was mnch interested the other day to see a paper which 
referred to this very matter from someone largely interested 
in the question of alcohol for motors, where there was a 
reference to a mixture of certain proportions of alcohol and 
petrol which was found to be extremely useful. He hoped 
that, when this paper was printed, particular attention 
would be ])aid to the tables to which he referred, which 
showed the broad principle that in the production of a 
great many articles a certain percentage of alcohol had to 
be used which cost only 2d. in Germany. In conclusion, 
he disagreed with Dr. Squire as to the los.s of so great a 
capital by distillers in certain eventualities. Had the 
common practice of depreciation been neglected in distil- 
leries ? He should think otherwise, and understood that 
much of the plant was of an unusually stable character, 
possibly least affected by wear and tear of any chemical 
plant. In a word, most distilleries hud written off very 
considerably by this time. If so, the capitalisation argu- 
ment failed. J)r. Squin' would no doubt be equal to the 
occasion whi'U cheap spirit was granted. Tt must bo 
granted if the common sense exhibited by the distillers 
represented by Mr. Nicholson prevailed. An important 
advance was made Avheu they or he was willing to meet j 
matters by relinquishing \hd. of the surtax. He thanked all | 
who had so generously helped in this matter. ' 




Meeting held on Thursday, Fcdn'nary Uh, 1904. 


DU, .1. T. DrjV.N IN THK CIIAIU. 


NOTES ON THE rKODUCTION AND I SE OF 
LlQUEMEl) CARBON DIOXIDE. 

BY (iEOROlC SISSON. 

Before de.seribing the use of ruiuid carbon dioxide, it 
may be interesting to give a short account of the nature 
of the machinery used to liquefy and store the gas in 
such a condition that it may be easily and safely trans- 
ported and handled. Ttie gas, after being produced, is 
best stored in a holder built in an exactly similar maimer 
to an ordinary gas-holder, the tank being hlled with water 
on which is a layer of about J in. or \ in. of mineral 
oil free from smelJ or action on the plates of the holder. 
The object of the mineral oil is to prevent absorption of 
the carbonic acid, which would cause the water to have a 
strong action on the plates of the holder ; it also has the 
further udvantuge of protecting the out^i^le of the holder 


from rusting, os every time it moves up and down the 
metal comes into fresh contact with the layer of oil, which 
obviates the necessity of painting the holder, with the 
exception, of course, of the top. The compression itself 
is best done iu three stages— the first stage up to about 
5 atmospheres, the second to about 16 atmospheres, ami 
the third up to whatever pressure is required to liquefy the 
gas at the temperature at which the machinery is working* 
j^tween each two stages, the gas passes thremgh a cooling 
coil surrounded by water, or other apparatus by which the 
heat of each compression is abstracted before the gas 
passes on to the next cylinder. The first cylinder receives 
a small injection of water along with the gas, the water 
acting partly ns a lubricant and partly to reduce the tem- 
perature of the first compression : this water is separated 
by means of a recidver before the gas passes on to No. 3 
cylinder. Cylinders Nos. 2 and 3 work in leather ringv 
similar to a hydraulic packing, and are lubricated by means 
of an injection of glycerin, the glycerin being separated 
by a special receiver before the liquefied gas is passed 
through cooling coils into the tubes in wliich it is stored. 
AVith reference to the working of such a compressor, it 
is well known that if the final temperature bo above 31^ CL 
(which is the critical temperature for carbon dioxide), no 
liquid will be formed ; consequently, it is necessary, especially 
iu warm weather, to have a large final cooling surface, which 
is most conveniently made in the form of a copper coil in 
a tank ot cold water. From this the gas is led into a long 
copper tube having several attachments so that several 
bottles can be filled at the same time. The course of the 
gas through the apparatus is shown in the diagram. 

As thc.se bottles have to stand a very considerable- 
pressure ( varying from about 800 to 1,200 lb. per square 
inch according to the temperature of the air) and are also 
sometimes .subjected to u large amount of rough usage» 
it is necessary that then* should be a large factor of safety 
and that they should be made in a special manner. I'ho 
modern practice in thi.s country is to make them of solid- 
I drawn, soft steel, either from a plate or a bloom, the average 
i composition of the steel being : — 

]\‘r 

Iron :i'e2 

Maiiganoso 0’.^j 

thioNphovus O’Oi 

Siilnliur..... trot 

Carbon 0•2to(l*2.i 

The neck of the tube is welded up. and screwed to receive 
1 the valve. Prof. Ferrier, of the Durham ('ollege of Science, 

I made several tests of strips cut from one of the bottles so 
1 manufactured, and found the metal to have a breaking strain 
of 36 tons per square inch. After manufacture, the lubes 
are carcfuliy annealed by heating to a dull red heat and 
1 allowing to cool gradually, after Arbich they are subjected' 
to a hydraulic test of 3,360 lb. (1^ tons) per square inch. 
The weight of a tube to contain 28 lb. of the liquid is 



A. No. 1 compressor cylinder, wator-jacUfted. 

B. Tank, with copper coil mimersed in water; the ciic.ilation 
ol water from bottom to top, contraennent to the jaus. 

0. Separator to remove water, which is drawn otT by co‘k at 
bottom. * 


D, Purifier and drier vessel, having a ]K^rforated plate, orrwhicb 
are packed l^ers of charcoal and cn,lcnini chloride. *'1 

B. andF. Second and third compres.sion cylinders, with inter- 
mediate cooling coil all in water tank. 
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from 70 to 80 lb. und the capacity of such a tube is about 
38 lb. of water, that is to say that for ortliuary use three- 
tjuiirters of the weight of water which the tube will contain 
the amount of jfijas which ought to be filled into the tube, 
while for tropical climates or stokeholds of vessels, the 



<!. FiiihI c'ooier. whore the liqut'f.VjnK takes ])]‘icc, 

H. Sepnr:ii(>r. In reineve jinv ffl>e('nn wlueli ever from th(‘ e, 

.1 A JdiiK eoi)])f'v tul)e lilted with several \Hl\es, similar to Iv. 
several stere hollies may ))e tilled MMiultaii*«ousl\ . 

K Til lliiK valve — e. Li(|Uid pis mltd hoin eompressors //. Oiil 
tnlie. c. (\ni)riiiiiieates with p^is-ho!der uiid serves to diseliargc u 
lioiii (illirif? tube, before uelaelutii? tubes. 

weight of gas ought to ho two-thirds of tlie water capacity, 
allowing a larger margin lor expansion. 'I'he process of 
annealing and hydraulic testing repented about every 
ihiee years, and any tubes which show an a]>preeiahle 
amount of penmment expansion are rejected. For exam])le, , 
the usual amount of stretch of such a tube when under 

h. hOO 11). pressure is about 10 ch. ins., or 1 per cent, of 
total volume. When the pressure is relieved, the amount 
id permanent expansion must not exceed 1 eb. in. With 
Uiir tretitmeiit, the loss of weight by corrosion in such 
cylinders is extremely small, the principal damage being 
from outside ru.‘*ting through exposure to weather or salt 
water. Some of the tubes used by the Washington Chemical 
(io , Ltd,, were protected on the outside by the Cowper- 
( oles cold galvanising process, in which process the iron 
Iv cleaned without the use of sulphuric acid by means of 
a sand-blast and the zinc deposited electrolytlcally. The 
'alvi's are made from dense brass or gun-metal. Kig. I 
^hows a section, a being screwed into the neck of the steel 
tube, h screwed outlet. A vulcanite inserted plug, actuated 
by a wheel on spindle, opens or clo.scs the eomrauiiication 
between a and b. Fig. 2 shows a form of valve fitted with 
< 'arty’s safety disc, which, on excessive pressure, bursts and 
allows escape of gas through hollow spindle. Fig. 3 shows 
a section of Hall’s -safety disc valve, a being the steel tube 

ommuuication, b the outlet, and c having a closing disc of 
'>pper, adjusted to burst at excessive pressure. 'I'hese two 
latter forms of valve are particularly suitable for the tropics 
and for use on board ship. It is one of the regulations of 
the railway companies that a woven mat protection be used 
when full carbonic acid tubes are sent by rail. 

Unlike liquid air, it is not possible to have liijuid carbon 
bovide at atmospheric pressure, as the liquid, when released 
from pressure, become partly gasified and partly solid. 

I bis is showu by allowing an escape from one of the tubes, 
die valve of whieli has a pipe dipping dow’n inside to the 
bottom of the bottle. 

, rhe commercial uses of the liquid are: first, in the manu- 

i. ii ture of various aerated drinks, the apparatus for which 
i-' no doubt familiar. Another use of the tube gas, which is 
■ ilmost universal in Germany, is for forcing beer from the 
'•asks to the taps. The advantage of this over pumping is 
that the beer is constantly kept aerated, or rather carbonated, 
and that no foul air from the cellar is drawn into the cask 
as in the ordinary method of pumping ? on this account, 1 
understand, such a method is compulsory in Germany. 


The next great use is for refi^geration ; this use depends, 
of course, upon the fact that the whole of the .heat given 
out in compressing and liquefying the ^ is abstracted ou 
the evaporation of the liquid, ^so that me work done in the 
expansion of the gas absorbs beat, as is shown by the small 
engine which can be worked by the carbonic 
acid stored in the tube. The two subatapees^ 
principally used in refrigerating machinery 
are ammonia and carbonic acid gas; each 
material has its advantages and disadvantages, 
the advantage in the case of ammonia being 
low liquefying pressure (under ordinary cir- 
cumstances about six atmospheres, while 
carbonic acid requires about 40 or 60), ]>iit 
the poisonous nature of any escape from an 
ammonia machine in a confined space (cs, for 
example, on board ship) may lead to seriou-i 
accident, while the .«amc amount of escape of 
carbon dioxide is quite harmless, especially as 
the escape being tit high pressure, the gas 
mixes to a eonsiderahh' exteut with tlte air. 
The principle ot the carbonic acid refrigerat- 
ing machine is entirely based upon the 
twiiporatiou of the liquid. 

Some expt'Hments have recently been made 
by the London p’ire Brigade with a jet of water 
propelled by moans of high-pressure carbonic 
m’iil, as a nutans of extinguisliing firex. With 
such an injector it would he possible to force 
water np to a great height without any inc- 
chiinical numping, or to supplement the de- 
ficiency of pveshurt' in the bydrauts, and, of 
courM', the carbonic acid would tend to extin- 
guish the fir<', apart from the water. 


.vlinfle*N. 
by wliicJi 

l(‘l to store 
luul 




Frc. 2. 

Finally, I might drjuv 
attention to the Westing? 
house electro-gas inetliod 
of railway .signalling, de.s- 
cribed in “Eugineeriiig” of 
1 )i‘c. 4 last. Here a tube of 
gas is used at outlying 
stations to supply motive- 
power for workiug the 
signals ill order to avoid 
the expense of having com- 
pressing machinery or long 
lengths of connecting pipes. 
The carbonic acid tube in 
connected to the pisto» 
working the signal, and the valve admitting the gas is con^ 
trolled by an electric current which is transmitted by wire 
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IV) aay disfHUce. The detaiJs given in the above mimed paper / 
^howlhat with u working prchsiire of 25 U>. per sr^uan* inch | 
in the expansion chamber (which pressure can, of course, j 
be obtained by the ust; of a regulator), an average j 
of 245 Kigiml luovenients to each pound of liquid gas was 
obtained, fo that one tube, containing 2H lb. of gas, will 
fiuftice for about 6,8GO iiiovement^t. 


i^cotttdh 4 ^e(tton. 


Mietxng held on Tuesday^ February 2'Ard^ 1904. 


ME. T. L. I’ATTKIlstJN IN THE CHAIR. 


THE ESTIMATION OE CYANATEs. , 

in THOMAS KWAN, 1‘H.I) 

Wlien potassium or sodium cyanide »s heated in ]>resence | 
<jf air, oxidation takes jilace and a cyanate is formed. For 
this reaBon commercial c\anides fivquently contain small 
<(uantitieB of cyanate. Owing to the diihculty which I j 
experienced in determining the quantity ot this substance | 
ici samples of cyanide 1 was led to inve.stigati' the sources 
of error in the known methods and to try to eliminate 
them. The quantitative <l<‘ternunation of a <‘yanate may 
he based on (1) the insolubility of the silver salt, (2) the 
decomposition of an aqueous solution of eyauic acid into 
carbon dioxide and ammonia. 

1. Silver cyanate is somewhat soluble in walei. 1 found I 

that 100 e.c. of water at 12 ' (J. dissolve O*00C grm. of it ; 
the precipitation of small quantities of c;yauate is, there- 
fore, by no means complete. The separation of siher 
^lyanate and e 3 anide by nuaus of dilute nitric acid is 
also unsatisfactory ; silver cjaiiate dissolves boinewliat 
1 ^ 1 ow•ly in cold 5 per cent, uitnc acid, wlnlst the hot acid 
vliseolves silver cyanide, it is therefore dillicult to make 
sure of dissolving all the cyanate yvithout disbolving some , 
of the cyanide. The following anal} sis of a sample of 
aodium cyanate will serve us an example. The only 
dmpurities present were sodium cNHiiuleauda little water. ' 
The cyanate and cyanide yvere precipitated togetlier by an 
oxccHH of N/20 silver nitrate solution aud the excess ot 
.silver determined in the tiltrati* by titration yvitb ammonium 
thiocyanate. The silver cyanate wus then ilissolved by 
■digestion with cold 7 per cent, nitric acid, and the , 
dissolved silver titrated with ammonium thiocyanate. Tliis 
^ave Na(’N() 90* 10 per cent. ; NaCN — .'>*1.5 per cent. 

Direct titration of the cyanide by Liebig’s method gaye 

4 •.53 per cent. NaCN. hence the silver cyanate would ; 
.appear to have been incompletely dissolved by the nitric ! 
acid. The excess of silver nitrate used in precipitating the | 
silver cyanate diminishes its solubility to some extent ; an | 
approximate calculation shoived that the filtrate and wash- j 
mgs contained silver cyanate equivalent to ‘2*7.5 per cent. | 
of the substance used. These two errors therefore make j 
the determination of the cyanate about 3*5 percent, too j 
low, or the real content would be 93 *05 per cent. The ' 
iiverage of several determinations made by the method j 
described below was 93-7 per cent. 

The sources of error mentioned becoac of greater [ 
importance when the quantity of cyanate is small compared , 
with that of cyanide, and in presence of bydi oxides ainl ^ 
dome other substances giving silver salts soluble in nitric 
acid the method was found to be inciqiable of giving 
<?ven approximately accurate results. 

2. The method based on the decomposition of cyanic 
acid, HCNO -4- HoO = NH.^ -f CO.., was found to possess | 
4he advantage of being applicable in presence of any of the | 
substances which usually occur along w ith cyanides. The j 
Atccuracj is not ver} great, but it is sufficient for most 
purposes. 

The apparatus used, which has proved very serviceable | 
in several other cases in which a quantitative distillation ! 
has to be made, is shown in Fig. 1. About 1 grni. of the 
sample, dissolved in 50 c.c. of water, is brought into the 
100 c.e. distilling flask A, the side tube of wW*h is bent 
upwards and sealed to a “rod and disc'’ fractionating 
Aiolumn B about 4 inches long. This is very effective in 


preventing splashes or spray from the distilling flask being 
carried over info the condenser. The flask D and the U- 
tuhe K contain a dilute solution of caustic soda and baryta 
free from carbonate. A quantity of alkali equivalent to 
40 — 50 c.c. of normal caustic soda is sufficient ; a large 



excess makes If difficult to wash the precipitofc of barium 
carbonate completely. The piessure yvithin the apparatu> 
is kept sli^hllv below that ot the atmosphere during the 
distillation. 'J'he determination is made by adding (by 
means of the funnel F) hydrochloric or sulphuric acid to 
the I'quid in the distilling fla.sk until it is acid to methyl 
orange, avoiding n large excess oi acid, aud then distilling 
off 30—41) c e. of liquid, finally sweeping out the apjia- 
ratus with a slow current of air free from carbon dioxide. 
The BuC(),{ formed in 1) and E is filtered off’, washed, ami 
titrated yvith S/lu HCl. 'llie amount of carbonate present 
is determined in another portion of the sample by pre- 
cipitating with barium chloride in the cold (since barium 
e)anate decomposes yvhen boiled). It is of course equally 
possible to remove the carbonate from the cyanate solution 
before distillation. 

The hydrocyanic a'*id passes over quantitatively along 
with the carbon dioxide, aud may be determined by titra- 
ting the filtrate fiom the precipitate of barium carbonate 
in the usual way. The folloyving estimations were made in 
this way : — 

Kojil J’i'rcoiitairc of Nat'N. Xiit'N loiiiid )>y Distillation. 

47-02 ‘ 

.'i2 IH ;wii 

i(;-4a 10-87 

The solution reiLaimiig in the distilling flask contains 
the whole of the ammonia, formed by the decomposition of 
the cyanate, iu the form of chloride or sulphate. After 
addition of caustic soda it is distilled off and collected in 
N/10 hydrochloric acid, yvhen, as is usually the case, there 
is no other substance present which can form ammonia by 
boiling yyith caustic soda. This is a very useful check on 
the figure obtained from the carbon dioxide. If more 
ammonia is found than corresponds yvith the carbon dioxide 
the presence of some nitrogenous substance other than 
cyanide or cyanate may be interred. 

The following analyses will serve to indicate the degree 
of accuracy which may be obtained with the method 
described : — 


rcrceutiige of NiiCN’O found. 


Percentafre of NiiCXO 
nreseiil. 

1 

From atj. 

From NH<,. 

28*87 


20-29 

20*19 


19-12 

42 04 

43- 07 


42*&li ' 

41*41 



92*00 

fH-2r> 


93*17 

94*25 

3*00 

3*47 

1 3*57 

.3*60 


1 3*02 

S*U6 

2*84 

3*72 

3*06 i 

3*tHl 

! 3*72 

1 

3*40 

3*57 
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The samples analysed contained most of the impurities 
which are usually to be found in commercial cyanides. It 
]iiay be pointed out tliat if sodium or potassium carbamate 
were present it would behave in the fame way as cyanate. 

T am indebted to the Directors of the Cassel Gold 
p:vtraeting Company for permission to publish these results. 


Utiiltshire ^rttton. 

Meeting held on Monday^ January 1904. 

MR. JA8. E. BEDFORD IN TIIR CHAIR. 

X )TD OX “SOMK REtn^NT METHODS OF 
TECHNICAL WATER ANALYSIS," 

KY FROF. H. R. l^HOCTKR. 

(This .T., 1004, H— 11.) 

BY L. ARCIIIIUTT. 

The method of determining free carbon dioxide in water 
Ity titrating with a standard solution of sodium car- 


bonate,* attributed to me by Prof. Pro3ter, I first heard of 
by reading a paper by, Leeds (J, Amer. Chem. Soc, 1831, 
page98), abstracted in this Journal, 1891, page 72Gt 
Having been in want of a good simple method, and finding 
this answered my purpose, I .adopted it, and mentioned 
it in a discussion which took place at a meeting of the^ 
Yorkshire vSection in April 1892, which I happened to* 
attend, in answer to a question put to me. The proce.s» 
has since been thoroughly investigated by Seyler (Chem, 
News, Vol. 70, 1894, pp. 104, &c.), and again m th« 
Analyst (Vol. 22, 1897, p. 812), and by Ellms and Beneker 
(Chem. News, Vol. 84, 1901, p. 146, from the J. Amer, 
Chem. Soc.,Vol.XVIlL, No.G.). 

The method was also described by Trillicb, of Munich, in. 
1890, and is sometimes referred to as the Lunge-Trillicli' 
method ; but iieeds, working independently, was the first 
to make it known in this counlr> . 


• II. Bretol (,T. IMiarm , 2.3, 3;ii)— 341). abstracted in Ohem. Soc. 
1K91, K02. recommended standard KatjOj, solution for the ^ovc. 
jHirpose. Thi.s is practically :hc same method. 
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IV. — Colouring Matters and Dyestuffs 213 


V. — Preparing, Bleaching, Dyeing, Printing, 

and Finishing Textiles, Yams, and Fibres 2 4 9 

VI. — Colouring Wood, Paper, Leather, &c. — 

VII. — Acids, Alkalis, and Salts, and Non- 


Metallic Elements 251 

VIII. — Glass, Pottery, and Enamels 253 


IX. — Bnilding Materials, Clays, Mortars, and 

Cements 253 


X. — Metallurgy 2.54 

XI. — Electro-Chemistry and Electro-Metallurgy 25 G 
\ [I. — Fatty Oils, Fats, Waxes, and Soap 259 


Class. Pikge, 

XIII. — Pigments and Paints; Resins, VamiBhei, 

&c. ; India-Rubber, &c. 200 

XIV. — Tanning; Leather; Glue, Size, Bone, and 

Horn; Ivory and Substitutes 2GO 

XV. — Manures, &c SBY 

XVI. — Sugar, Starch, Gum, &c 20 ft 

XVII. — Brewing, Wines, Spirits, &o 261 

XVIII. — Foods; Sanitation; Water Pnrifioation; 

and Disinfectants 26# 

XIX. — Paper, Pasteboard, Cellulose, Celluloid, &o. 2fi r> 

XX.— Fine Chemicals, Alkaloids, Essences, and 

Extracts 26r» 

XXI, — Photographic Materials and Processes,^.., 267 

XXIL— Explosives, Matches, &c 2Gl> 

XXIII. — Analytical Chemistry 2Gi> 

XXIV. — Sdentifle and Technical Notes. 274 


) ’ ' 1 BKT Bfbcixications may be obtained by post by remitting as follows 

English,— %d. each, to the Comptroller of the Patent Office, 0. N. Dalton, Bsq., Southampton Buildings, Chancery Lane, Londoiw W.O.^ 
Umted States.— TiS. each, to the Secretary of the Society. 

b'fench,—\ fr. 26 c. each, to Belin et Cie., 56, Rue des Francs-Bourgeois, Paris (S*). 


I.-PLANT, APPARATUS AND MACHINERY. 

I'actory Chimneys; Wind Presmte on A. Osten- 

told. logenif^reu, 1903, 199 ; Proc. Inst. Civil Eng., 
1903, 154, 61—62. 

1 UK following conclusions sre drawn, as tho result of an 
' vammatlon of tho dimensions and details of several factory 
'■himijoys damaged by a gale in Denmark on Dec. 25 — 20, 

1 902 . — (a) The empirical rules for calculating the stability 
4 chimueys from their dimensions are unreliable ; (6) the , 
"led pressure should be tahea as 150 kilos, per sq. m. I 
' 41 lb. per sq. ft.) acting, for round chimneys, on two-thirds ; 
d' their external diameter; (c) for hard-burnt brick laid 
ui cement mortar, the greatest crushing strain, when free i 
1 rom wind pressure, should not be allowed to exceed 1 5 kilos. | 
Tt'r sq. cm. (220 lb. per sq. in.), unless the crushing strength | 


has been directly proved to be not less than 250 kilos, per 
sq. cm., in which ease a crashing strain of not more thau 
25 kilos, per sq. cm. L permissible. — T. E\ B. 

English Patent. 

Drying Apparatus ; Impts, in — — . H. J. Haddan, Tvon- 
don. E’rom The Edson Reduction Machinery Co., Ohio; 
IJ.S. America. Eug. Pat. 25,059, Nov. 17, 1903. 

The dryer is composed of a number of renewable and inter- 
changeable annular cyliudrical chambers, surrounded by n 
steam heating jacket, and provided with suitable flanges, so 
as to be bolted together and threaded on to a central 
horizontal shaft passing through their midst, to which arer 
attached stirring arms, radially arranged. Openmgs are 
provided for the admission of the substance to be dried, fot' 
drainage, and for the escape of the hot vapours. — ^L. F. G,- 
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United States Patents. 

Motioe Power ; Process of Generating . A. Schiitt, 

Oharlottenburg, Germany. U.S. i'at. 750,4a.‘b Jau. 26, 
1904. 

^Methyl chloride is mixed with water and heated, the 
methyl chloride vapours being used to drive a motor. 

— L. Y, G. 

Molirc Power; Generation of . A. Sehutt, Charlotten- 

burg, (xermany. U.S. Pfit. 750,494, Jan. 26, 1904. 
i,i*iiiruous acid is mixed with a mineral oil and the mix- 
ture heated, the sulphurous acid vapour being used us a 
<Ii iving medium L. F. 0. 

Furnace. G. Garrett, Coatbridge, Scotland. U.S. Pat. 
7.50,635, Jan. 26, 1903, 

A HOLLOW annular casing, with its inner side perforated, is 
^)laced beneath the furnaci* and supporting its side walls. 
The casing is connected with an air-hhmer and water-boxes 
filaced in the side walls of the furnace. — L. Y. G. 

Plash for Volatile or other Liquids. H. GoeV/., Frank- 
fort-on-Maine, Germany. U.S. Fat. 750,63.7, Jan. 26, 
1004. 

A coLLAu is cemented to Th<‘ neck of a flask, and a sleeve, 
■divided into two parts by a perforated partition, screwed on 
toil. A washer is placed between the partition and the 
<ieck, and a flanged capillary tube passed through the par- 
tition into the flask, the flange resting upon the partition in 
the sleeve. Above this is placed another capillary discharge 
tube containing a plug of absorbent material, and the whole 
closed air-tight by a cap scrinved on to the sleeve. 

—L. F. G. 


Centrifugal Apparatus. A Jnedlx-cK, .Stockholm. 

U.S. Pat. 750,608, Jan. 26, 1904. 

The apparatus contains an outer drum, tapering upwards, 
nud a similar inner drum, provided oii its outer surface with 
screw threads, these fltting closely to the inner surface of 
the outer drum. Outlets are arranged near the bottom ot 
tlie inner drum between the threads, and discharge aper- 
tures at the bottom of the outer drum, the liquid being thus 
subjected to the action of the centrifugal force for a long 
(jieriod. — L. F. C. 

Suspended Matter; Apparatus for Removing — - from 

Liquids hy Continuous Decantation. T. K. Wollaston, 
Manchesier. U.S, Fat. 751,038, Feh. 2, 1904. 

Inside a precipitating vessel are arranged a series of 
pivoted parallel depositing shelves, with corrugations run- 
ning transversely to the path of the liquid, and to the pivots, 
and provided alternately with openings at the ends, so that 
the liquid circulates over them in zig/ag fashion. 

— L. F. G. 

Filtering Machine. J. W. Osborne, Winchester, III., 
U S.A., Assignor to ( . . Smithson and S. Hainsfurther. 
( .8. Fat. 751,805, Feh. 9, 1904. 

The apparatus consists of a cylinder with a filtering dia- 
phragm at one end, a piston and a piston rod ; this latter 
extends through the other end, and is connected by a rack 
and pinion to a handle, by means of which it can always 
be returned to its initial position. Steam, admitted through 
i\ pipe, forces the piston towards the diaphragm, and a liquid, 
which is admitted through suitable supply pipes, is thus 
ifiltered through under pressure. — I.. F. G. 

French Fatents. 

Autoclave Copper (Heat-rciainiug Vessel). E. Blasberg 
and Co. Fr. Fat. 335,438, 8ept. 21, 1903. 

The apparatus consists of an inner and an outer cylindrical 
vessel, the intermediate space being filled with some non-con- 
ducting material, such as wood shavings or paper clippings. 
An insulating cover, with a grooved rim, fits henuetically 
on the outer vessel. — L. F. G. 


Incrustation of Boilers ; Means for Preventing the • 

W. Gawlikowski. Fr. Fat. 835,597, Sopt. 2», 1903. 

To remove, and prevent scale forming in boilers, cOal or 
charcoal dust is mixed with the feed- water. Before using a 
boiler, after an interval of rest, 1| litres jjf coal-dust are 
put into it. — L. F. G. 


IL-FUEL, GAS, AND LIGHT. 

Incandescent Gas Mantle ; Unbreakable^—--^. SyssoyefP. 
J. Usines ii Gaz, 1903, 178. Proc. Inst. Civil Eng., 1903, 

; 154 , 45. 

1 It is stated that, by adding fragments of old mantles to the 
I thorium-cerium impregnating bath, mantles of great strength 
I are obtained, whilst the luminous efficiency is in no way 
I diminished. — T. F. B. 

Osmium [Electric^ Lamps ; Efficieiicy and Colour of — . 
F. G. Baily. Electrician, 1904, 646. 

The average results obtained by the author wdth a number 
of 32 candle-i)OW'er 55-volt osmium lamps (see Eng. Fats. 
13,116 and 17,580 of 1898, 7210 and 7211 of 1900 ; this J., 
1899, 571, 716 ; 1901, 32, 236) were as follows 


E.M.F. 

1 

j Current. 

(Yindle 

I’ower. 

Wntts per 
t Candle. 

1 

Candles 
])er \S att. 

j Resistance. 

1 

Volts. 

Amperes. 




1 
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.30 -.S 

(>•741 

2 -.30 

9 *80 i 

(>•102 

, 40-7 


0*812 

4-81 

(•.•01) 

, O'lGT 

! 4.3*7 

4ID4 

(flKlO 

8- 7(5 

4-26 

(>•2.35 

1 45*0 

4r»*.'i 

0*970 , 

U-50 

:<*04 

! 0'.3.3() 

40 ’8 

.50*5 

ro;{2 ' 

22 ’00 

2 •37 

0*422 

1 18*8 

.55 •« 

j-ion 

.32 -GO 

T80 ; 

0*520 

; 50-2 

gom: 

ri7s 

4.5 40 

1 1*57 

0*G:i7 

, 51-4 


With regard to the life of the osmium lamps, Wedding 
found that of 18 lamps, the average life was over 1,900 
hours, whilst some of them lasted for upwards of 4,000 
hours. The nvm-age candle-power at the end of the life 
was about 80 jier cent, of the initial value. The author 
considers that though the low resistance of the osmium 
lamps renders them inconvenient for use as single lights, 
yet their high efficiency (1 *9 watts per candle at the normal 
E.M.F. of 55 \oUs) may allow of their being used advan- 
tageously in place of carbon filament lamp^ , when groups 
of lights are required. Taking into consideration the life 
and maintenance of efficiency of the osmium lamp, it may. 
be considered to have at least double the efficiency of the 
carbon lamp under equivalent conditions. The colour of 
osmium lamps appears to be similar to that of carbon 
lamps having an efficiency of 2 * I watts per candle. Osmium 
lamps are suitable for use as secondary standards of light, 
owini^ (1) to the whiteness of the light ; (2) to the small 
deterioration of the candle-power ; sud (3) to the smaller 
variation of candle-power with change of E.M.F., rendering 
I error of adjustment of E.M.F. less serious than in the case 

I of the carbon lamp. When used ns standards, the lamps 
should be adjusted to a definite E.M.F., not to a definite 
current. — A. S. 

I Mercury Arc-Lamp of Quartz Glass '[Mercury Vapour 
i Lamp']. M. Bodensiein. Zeits. fur Elektrochem., 1904, 
j 10 , 123. 

i The author describes an H-sbaped mercury vapour lamp 
I cf fused quartz, with iridium electrodes fused into the quartz. 

The capillary passages around the iridium are protected by 
j external mercury cups, which prevent ingress of air. The 
I arc — 2 amperes at 100 volts — plays between the two 
I mercury surfaces, along an almost horizontal tube, 1 cm. 

diameter and 17 cm, long. The striking of the arc is 
I effected by electrically heating one of the side tubes, the 
1 pressure of mercury vapour causing the mercury to flow 
along the tube and make contact with the metal contained 
I in the other limb, after which the heating current is 
j automatically cut out. — R. S. H. 
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JOUENAL AND PATENT LITBBATirEB.--Ci». II. A III. 


Gas-Analytia by Combustion ; Calculation o/— . 
A,Wohl. XXIIL, page 269. 

Enowsh Patents. 


dispensed with, and the bricks embedded in some refraotoiy 
clay. The bricks may be perforated or hollow, so as to 
allow any desired oxidising, redaoing, or carbonising 
material to be filled in. — L. P, G. 


Coking Hydrous-Bituminous Combustibles; Method and 

A pparatusfor . P. Htiring, Berlin, and J. A. Mjoen, 

Christiania. Eng. Pat. 21,968, Oct, 12, 1903. 

>EE Fr. Pat. 334,448 of 1903 ; this J., 1904, 54.~-T. F. B, 

Water- Gas ; Process of and Apparatus for Generating 
. F. B«uke, Ufer, and C. Fuchs, Berlin. Eng. Pat. 
4019, Feb. 20, 1903. 

MiE Fr. Pat. 329,028 of 1908 ; this J., 1903, 990.— T. F.B. 

Gas Producers ; Stoppers for . E. and S. Tsveedale 

iiud J. Smalley, Castleton, Lancs. Eng. Pat- 643H, 
March 20. 1 003. 

'(’iiERK is described a device for facilitating the opening and 
closing of the poke holes of gas producers, consisting of an 
ailjustahle spring plug or stopper, controlled by a handle or 
lc\ cr, and held in the closed position against the face of the 
poke hole by means of a spring point and catch. — H. B. 

Gas-Lime and other Spent Lime ; Method of and Apparatus 

for Concerting into a more Marketable Commodity 

or Product. J. Lowden. Eng. Pat. 7G22, April 2, 1903. 
IN.., page 2.53. 

Incandescent Mantles; Manufacture of . G. ii. 

Maisch, Baltimore, U.S.A. Eng. Pat. 24,81.5, Nov. 14, 
1903. 

M I U.s, Pat. 712, .502 ; this J., 1902, 1.527.— H. B. 

FJectrodes for Arc Lamps. A. Edelmann, Chariot tenburg. 
Eng, Pat. 7783, April 3. 1903. 

M I. Fr. Bat. 337,156 on903 ; this .1., 1903, 8G1.— T. F.B. 
Enitep States Patents. 

Ptiel Blocks [Briquettes'] ; Artificial . M. W. Cottle, 

St. Louis, Mo., IT.S.A., Assiguor to Coaleo Fuel Manu- 
lacturing Co. U.S. Pat. 751,408, Feb. 9, 1904. 

V.iGUTr-FivE parts of powdered coal, 3 parts of sawdust, 

. parts of rosin, and 2 parts of glue are intimately mixed 
together, heated by steam, and moulded while hot into 
( rninettes. — L. F. C. 

‘tCts ; Manufacture of — — . \V. A. Kdnemann, Chicago, 
Ili. U.S. i'at. 749,302, Jan. 12, 1901. 

IStexm is introduced into a producer containing a bed of 
' iirbouaceoiis material, briquetted carbonaceous fuel, or fuel 1 
briquettes composed of an agglutinated mixture of anthracite j 
and bituminous coals, whilst surplus heat, practically free I 
iiom nitrogen, from an operating electric furnace is con- j 
(acted into the producer; the arc generates gas and 
applies more heat to the producer than is abstracted by 
association of the water-vapour ; alternatively the materials 
ire fed into the producer, air being excluded. — J. K. B. 

'' iirhonic Acid in Gases; [Electrical] Method of Deter* 
uauing the Quantity of G. Bodltlnder, U.S. Pat. 

751,897, Feb. 9, 19i)4! XXIIL, page 273. 

French Patents. 

Gas Retorts ; Manufacture of . R. J. P. Cottancin. 

Fr. Pat. 335,625, Sept. 14, 1903. 

1 o prevent the iron or steel framework of furnaces from 
being carbonised by the action of the oxides of carbon 
diflusing through the refractory lining, the steel or iron 
columns are surrounded by a protective casing of copper, 
or some other metal which does not get carbonised, and the 
qiiice between filled in with some oxidising material, either 
:a the form of powder or mixed with clay. The furnace is 
built up of Square hollow iron boxes, filled with a refractoiy 
umterial, and clamped or hinged together, and to the frame- 
work by suitable means* Or, the iron boxes may he 


Gas Scrubber. L. Valette. Fr. Pat. 335,803, 

Sept. 19, 1903. 

The scrubber comprises three ooncentrio vertical casings, 
the middle and outer casings being closed by means of 
dome-shaped tops ; the inner casing is filled with coke or 
the like, and water is distributed over both the coke and 
the exterior of the middle casing. The gas to be purified 
is led up through the coke, whereby most of the impurities 
are eliminated; it then passes down the annular space 
between the inner and middle casings, and finally passes np 
the outer annular space, where it is further purified by the 
descending water. A readily accessible water-seal device 
is provided at the base of the apparatus for removing the 
collected dirt and letting the wash- water pass off. — H. B. 

j Goji-purifying Maleriah ; [Automatic] Revivification of 

, used in Gas Works. E. E. Delcourt Fr. Pat. 

I 3.3.5,647, Sept. 30, 1903. 

I The main gas-meter of the works is connected by means 
i of a chain and cog-wheels to a smaller meter, the rate of 
: transmission being such, that the latter admits 14 litres of 
air into the purifiers for every cubic metre of gas that 
passes. This amount of air is sufficient to continuously 
revivify the spent materials. To compensate for the loss 
in illuminating power caused by dilution with this amount 
1 of air, the gas may be bubbled through a mixture of water 
I and benzol; thereby the naphthalene is retained, and 
choking of the pipes prevented. — L. F. G. 

; Mantles ; Incandescence-**— •. L. Faucillon. 

I Fr. Pat. 035,811, Oct. 5, 1903. 

I Mantles are strengthened by interweaving into the im- 
I pregnated fabrics strong longitudinal threads, of ramie or 
the like, which have been impregnated with a solution of 
nitrates of thorium, cerium, and didymium. — H. B. 

Carbons of Electric Arc Lamps. A. Blondel. Addition, 
dated Dec. 22, 1902, to Fr. Pat. 323,924, Aug. 22, 1902. 

See Eng. Pat. 23,262 of 1902 ; this J., 1904, 112.— T. F. B. 

I Arc-Lamp Carbons ; Utilisation [oj Pigments] of Waste 
j . — .. B. Peters. Fr. Pat. 333,795, Sept. 16, 19'U3. 

XIII. A., page 260. 

Fats and Fatty Acids ; Treatment of — — [for Candle 
Material]. 0. Hausamann. Fr. Pat. 335,768, Oct. 6, 
1903. XII., page 260. 

I 

IIL-DESTEUCTIYE DISTILLATION. 

TAB PEODDCTS. PETROLEUM. 

AND MINERAL mES. 

Liebermanjfs Thiophene Reaction. C. Schwalbe. 
XXIIL, page 273. 

Syrian Asphaltumfor Printing Plaies and Window 
I'ransparencies. C. Fleck. XXL, page 268. 

English Patents. 

Evaporating Apparatus [for Naphthat H. J. Had- 

dan, London. From E. It. Bdson, Cleveland, Eng. l*at. 
7520, March 31, 1903. 

See U.s. Pat. 723,849 of 1903 ; this J., 1903, 561.— T. F. B. 

Shale Oil and Similar Substances; Method of Treating 

[Desulphurising] . A. Adiassewich, London. Eng. 

Pat. 4431, Feb. 25, 1903. 

Shale oil and other mineral oils are desulphurised by 
heating under pressure successively with dilute sulphuric 
acid, caustic soda, aud aluminium chloride. For example, 
the burning oil obtained by the distillation of shale oil is 
heated with about 0 ' 73 per cent, of its weight of 60 p6r 
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cent, sulphuric acid, to 40" — 50'^ C., under a pressure of 1.5 
to 20 lb. per sq. in., for about half an hour, the whole being 
agitated during the process. The oil is separated, washed, 
and treated with about 0*3 per cent, of its weight of 
caustic soda liquor (sp. gr. about 1*32) at a temperature 
near the boiling point of the oil, the pressure being main- 
tained at 25 to 30 lb. per sq. in. Tbis treatment is con- j 
tinned until the mixture is completely emulsified. The oil j 
is then washed, dried, and heated with about 2 per cent, of 
aluminium chloride to about 1 50° C., under reflux condenser. | 
The pressure is then raised to 10 — 12 lb. per sq. in., and ! 
maintained for about three hours, when the oil is separated, | 
washed with water containing a little lime, and finally | 
distilled. The temperatures and pressuies used, vary, in | 
general, W’ith the boiling jioint of the oil to be treated. 

— T. F. B. 

United States Patent. i 

Wood Distillation ; Apparatus for . J. W. Spurlock, 

Tyly, Ga. IT.S. Pat. 751,038, Feb. 3, 1304. 

A TERTlOAi. retort is jirovided at its bottom with a tar- 
discharge pipe, and at ihe top with u vaponr-outlet pipe ; 
the condensed creosote is drawn off through a pipe lending 
from the vapour-outlet pipe, and the more volatile portion 
of the distillate passes to a separator, where a turtber 
portion of the vapour is condensed and removed; the 
vapours pass thence through a series of condenser pipes 
‘‘forming a circuitous passage,” and discharging into a 
tank. Just below the upper end of the condenser pipes there 
is fitted a valve-oontrolled water-discharge pipe. — T. F. B. 


IV.-COLOUKING MATTERS AND 
DTESTDFFS. 

Symmetrical '^-dihydroxy-y 'diphenyl Anthracene Dihydride 
from Anthraquirwvc. A. Haller and A.Gn^ot. CVinples 
‘rend., 1304, 138, 327—323. 

The authors have, with the aid of magnesium phenyl, jirc 
pared this substance, which bears the same relation to 
jihthalic green and kindred derivatives (thi.s J., 1303, 1240) 
that triphenylcurbinol does to the triphenylniethane deiiva- 
tives. To magnesium powder suspendeil in ether are added 
a fragment of iodine and the calculated amount of mono- 
bromobenzene. When reaction is complete, authraquinone 
suspended in ether, is very gradually added. Ultimately a 
pasty mass is formed, which is tree, ted with water acidu- 
lated with hydrochloric acid, and purified by a long series 
of treatmenta with boiling methyl alcohol. Colourless 
brilliant needles are formed, which quickly lose alcohol of 
cryatalli8Utioii,and effloresce to a white powder, m.pt. 242° C. 
The substance dissclvts in strong sulphuric acid with a fine 
indigo colour, which becomes orange-yellow on heating on 
the water-bath. — J. T. D. 

Anthraqu'none-a'monosnlphovic Acid. IM. Duii'^chmann. 

I3er., 1304, 37, 331—333. 

It is usually supposed that in siilphonating anthraqninone 
for “ blue shade, ” /3-snlphonic acid is formed with varying 
quantities of a- and )S-disnlphonic acid, depending on the 
strength of sulphuric anhydride employed and ihe tempera- 
ture used. The author, however, shows that o-monosul- 
phonic acid ia simultaneously produced, though only in 
small quantity, whilst, owing to oxidation, hydroxysulphonio 
acids are formed, especially hydroxyanthraquinone disul- 
phdnic acid. The isolation of the a-acid was effected by 
removing the main portion of “ silver salt ” (sodium anthra- 
quinone-jS-monosulphonate) and couceutrating the filtrate 
by evaporation to ^cpa^ate a further batch of crystals, so 
that the'final solution contained chiefly the 2 : 7-disulphomc 
acid. The miadle fraction is a mixture of the sodium salts 
of the following acids : — 2 : fi-anlhraquiuone disulphonio 
acid, a- and ;S-anthraquinone monosulphonic acids, and 
hydroxy untbraquinonc-sulphonic acids. On treating a hot 
.saturated solution with 10 per cent, of a 45 per cent, 
solution ol caustic soda and cooling to 50° — 55° C., the 
greater part of the 2 : 6-disu1pbonate salt crystallises out 


with the “ silver salt,” whilst the mother liquor on farther 
cooling deposits the sodium salt of a-monosulphonic acidU 
which, when purified by repeated recrystallisation Irom 
dilute caustic soda solution, forma golden -yellow, lustrous 
laminsc. On treating the alpha ssit with ammonia and zine 
dust, a deep reddish-yellow coloration is obtained, whilst 
the beta salt gives, under similar conditions, a browais)i- 
yellow colour reaction. The a-position was furtUer con- 
firmed by the formation of erythrohydroxyanthraquinom? 
according to a method recently patented, and consisting in 
heating the salt with lime under pressure. The conversion 
takes place at 130^ — 140° C., at which temperature the 
silver salt ” fails to react with lime. — D. B. 

Bisulphites; Action of on Aromatic Amino and 

Hydro.vy Compounds. H. T. Bucherer. J. fiir ITakt. 
Chem., 1904, 69, 49-91. 

If aromatic amino compounds he heated with aqueous 
sodium bisulphite to a moderate tcmiierature, ammonia is 
evolved, aud products are formed which appear to be 
sulphurous acid esters, e.g., m-pheiiylenediamine gives 
aminophcnol sulphurous acid ester, and also dihydroxy- 
bonzeno esters ; the equation in the first case being 
2NaHS03 = Il2N.C6H4.0.Sf)jH t- 
NajSOj + Mil;,. These esters are easily saponified by 
alkalis, and thus jt is possible to convert amino groups into 
hydroxyl groups. Similar esters are produced by the action 
of sodium bisulphite on aromatic hydroxy compounds, as 
shown by the following example — G,„l],,(OH)(SO.,H) -f 
2NnIlSO:, = NaaSO., -h + C,oll,;(G.S02H)(SO.,Hj. 
If aromatic hydroxy compounds ere heated with atniiiomum 
sulphite aud animouia, the hydroxyl groups are replaced 
by amino ones, sulphurous esters being formed as inter- 
mediate products, e.g., jS-uaplithol gives )8-uaphtbylamiue. 
The ammonium sulphite apjiears to act as a carrier, thus — 
CioH 4>H 1 (Nil,), SO- f Nir. = + ‘JNH, + ll.O 

= CiollTNHa -h (NHJaSO, -h HaO- 

—A. B. S. 

Betaines; N'ow/c . K. Willsfatter and 

W. Kahn. Ber., 1304, 37, 401—417. 

The behaviour on Avarming of the trimethyl-hetalnes of 
0 -, m- and p-aminobenzoic acids, and of the belaiue from 
phenylglyeocoll, was investigated, aud it was found that 
they all behaved in a similar manner, being converted by 
intramolecular transformation into the corresponding di- 
raethylaminobeiizoic acid methyl ethers, Avhilst the betaim; 
from phenylglyeocoll formed the methyl ether of phenyl- 
niethylglycocoll. In the case iff the betaine from anthra- 
nilic acid, the transformation was accompanied by a bye-, 
reaction, a certain amount of dimcthylaniliue being formed. 
Whereas w- and /)-aininobenzoic acids are readily methylated 
by means of methyl iodide to the corresponding betaines, 
the preparation of the betaine of authranilic acid requires 
much more energetic alkylation. — E. F. 

Nitro Compounds of the Naphthuleiie, Anthracene^ and 

Phcnanttirenc Scries ; Electrochemical Reduction of . 

J. Mdller. XI. A., page 257. 

English Patents. 

Indigo [^Indigo Dyestuffs'], Soluble; Manufacture of . 

B. Bury, Church, and ti. W. Gerland, Accrington. Eng. 
Pat, .5328, IMarch 7, 1903. 

Hufinkd natural or artificial indigo is heated with one tD 
three times its weight of concentrated sulphuric acid. The 
temperature may be finally raised to 120° — 140° C. The 
resulting product sets to a dry or stiff pasty mass on cool- 
ing, containing 50 — 70 per cent, of indigo disulpbonic acid> 
or a mixture of mono- and disulphonio acids, ivhich dyes in 
brighter shades than the soluble indigo ordinarily used, 
and is more completely absorbed by the fibre. — E. F, 

Tndigo t Purification of . J. Y. Johnson. From Tho 

Badische Anilin nnd Soda Fubrik, Ludwigsbafen a. lih.» 
Germany. Eng. Pat. 7395, March 30, 1903. 

Indxho 18 purified by dissolving out the imparities witb 
phenol or a phenclic ether, such as a-naphtholetbyl ethev. 
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It may also be purified by heating it to temperatures below 
its sublimation or decomposition point, for instance to 
270° C. By this means the red admixtures are destroyed 
und partially escape as gas.— E. F. 

[Azo] Dyes ; Manufacture of . H. H. Lake, London. 

From k. Oehler, Offenbach-on- Main. Eng. Pat. 8575, 

April 15, 1903. 

Sek U.S. Pats. 740,767 and 740,768 of 1903 ; this J., 1903, 
1191.— T. F. B. 

Tetrazo- [Azo-] Dyestuffs ; Manufacture of New Substan- 

. 0. Imray, London. From Society of Chemical 

Industry in Basle, Basle, Switzerland. Eng. Pat. 27,630, 
Dec. 16, 1903. 

^ )NE molecule of the tetrazo-derivative of an azoxyamine 
ol the type NlIa.K.NjO.H.NHa, or of the letrazo-denvu- 
tiv<^ of an azoamine of the type NHa. U.Nj. K. is 
<‘ornhiiie(l with 2 mols. of 2.5.7-aminoiiaphthol8ulphonic 
acid or 2 . 5 . 1 .7-aminonaphiholdisu!phoQic acid, or with 
j in(d. of either of these sulphonic acids, and 1 mol. of a 
^ulphonic or carboxylic derivative of a phenol or naphthol 
or of an amiiioalphylacidyl-derivative of 2 . 5 . 7 -ainino- 
M.iphtholsiilphouic acid, or 2..5.1 .7-amiuonaphtholdisul- 
}(honic acid. The products dye cotton directly in reddish- 
oiaiigc shades, which, on diazotisation on the fibre and 
development with ^-naphthol, produce Bordeaux tints, fast 
f(i wa^hing.— 'E. F. 

French Patents. 

(hmponnds ; Preparation of New . Cie. 

j’.iriMicnuc de Coiileiiis d’Aniline. Fr. Pat. 328,170, 
Dec 1), 1902. 

Mono- and dichlorohenzylsuJphonic acids are obtained by 
(I eating benzylsulphonic acids iu aqueous sidution with 
(hlonue or chlonuttting agents. Diohlorohenzylsulphouie 
uMikarc also obtained by treating monochloroheuzylsul- 
piKiine acids in the same manner. The products arc 
intended for use in the preparation of dyestuffs after being 
(iitruied and reduced or treated with ammonia, amines, or 
eaiistie soda. — E. F. 

.htdufo Dyestuffs derired from Benzene and from Naphtha- 

li nr, and Intermediate Products ; Preparation of . 

and H. Dreyfus, Second Addition, dated Aug. 2.5, 
190.), to Fr. Pat. 326,168, Nov. 8, 1902 (this Journal, 
1903, 79 2 and 903). 

I\ i)uoc\ ANocAKBODiALruTLA-MinEs, prepared by the 
tiiethodb described in the main patent and its first addition, 
.ue converted into their thioamides by treating them with a 
■iMxiuie of sulphur and an aqueous solution of a sulphide 
' Midi as sodium or potassium sulphide). a-Derivatives of 
;ij))htliisatins are prepared by heating the corresponding 
iiydroeyauocarbodialphylamidcs or their thioamides with 
'"nciMJtrated sulphuric acid, cooling, and pouring into ice 
-u 9 water. Sulphonated a-derivativea of naphthisatins are 
lined from the corresponding hydrocyanocarbodialphyU 
ii'i'd. s or their thioamides by a more vigorous treatment 
" ltd concentrated sulphuric acid and subsequent pouring 
' ICC and water. By suitable reducing agents they are 
'uverti'd into sulphonated indigos. o-Derivatives of isatins 
c their salts are converted into indigos, derived from 
fi' iizcMie or from naphthalene, by the action of hydrogen 
ifdiido iu presence of alkali carbonates or other alkaline 
'Instances. — E. F. 

‘''idphide Dyestujfff Blue^ derived from p-Hydroxy-p'-a7nino- 

>'<’ -methyUliphenylamine ; Production of , Fabr. de 

I'lods. Chvra. ci-devant 8andoz. First Addition, dated 
Sept. 26, 1903, to Fr. Pat. 333.560 of May 28, 1903 
(this .1., 1903, 1241). 

iHiYL-p-AMiNO-p'-iiYDROXYmPHENTLAMiNKS and their 
' unologues are heated to 160° — 200° C. with sulphur, with 
> without addition of hydrated chromiam oxide. Indigo- 
' oc to greenish-blue dyestuffs are so obtained, fast to 
^ i^hing and to light. — E, F. 
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T.-PREPAEINQ, BLEACHING. DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Flax Retting / The Bacteria which are concerned in . 

M. W. Beijerinck and van Delden. Mitt. Kbuigl. Akad. 

Wissensch, Amsterdam, 1908, 673 ; through Woch. 
f. Brau., 1904, 21, 85—86. 

The retting of flax involves essentially a fermentation of the 
pectose in the layers of cells above and below the system 
of bast fibres, whereby the latter are looseued. The specific 
bacterium of the process of “ water-retting ” is Granulo^ 
bacter pectinovorum, which is accompanied by a less 
powerful species, G. urocephalum. According to Behrends 
the active agents in the “ dew-retting ” process are mould 
fungi. Certain aerobic bacteria, notably species of the 
group of hay bacilli, also known as potato bacilli, are 
likewise capable of effecting the retting of flax with full 
exposure to the air. 'J'he acetic and lactic acid bacteria 
and certain species of yeast-like organisms, which are also 
found in the retting waters, have no retting action. The 
retting depends on the secretion by the bacteria of the 
enzyme pectosinase, which acts on the pectose after the 
manner of a hydrolysing acid, converting it first into pectin 
and the latter into sugars. These are fermented, m the 
case of G. pectinovorum, with the production of hydrogen, 
carbon dioxide, and a little butyric acid, but in the case of 
the hay bacilli they are assimilated and re.«pired. The sugars 
produced, are most probably galactose and xylose, perhaps 
in some cases also glucose and arabinose. Pectosinase 
(tan lie extracted by water and precipitated by alcohol, 
but the isolated enzyme is feeble iu its action as compared 
with the living bacteria. The authors have found that the 
active retting bacteria are best favoured by removing the 
soluble matters of the flax stems by changes of water in 
the early stages of retting. In Ibis way the butyric and 
lactic acid bacteria are suppressed by the removal of 
their nutrients. The species of Granulobacter then gain 
the a.scendancy, since, owing to their great proteolytic 
power, they are able to utilise tlie sparingly soluble proto- 
plasmic albumin of the flax. The best practical process 
for the retting of flax is that of water-retting in vats. The 
flax is packed tightly in deep wooden vats provided with 
false bottoms. The quantity and temperature of the water 
can thus be controlled, and the water can be discharged 
from time to time for the purpose of aerating the goods 
and removing the lactic and other bacteria. The first 
steep water containing the soluble matters should be dis- 
charged after 24 hours ; the second steep should consist of 
a mixture of fresh water and good retting liquor from a 
previous fermentation. This may be replaced on the third 
day with ' fresh water, since the true retting bacteria will 
then have become established. Pure cultures of the peotose 
bacteria are made by pasteurising a portion of well-retted 
flax stems at 90° C. for a short time and developing the. 
surviving spores anaerobically on wort-sgar at 85° C. 
Besides the two active species of Granulobacter, two other 
species, G. saccharobutyricuni and G. butylicum are thus 
isolated, which have no retting properties. The cells of 
G. pectinovorum have a shape resembling tadpoles ; only 
the swollen ends, which contain the spores, are sharply 
defined. In malt extract, in absence of air, a powerful 
evolution of gas is produced without the formation of 
butyric auid. In other saccharine liquids containing peptone 
or meat extract, a little butyric acid is produced during 
fermentation. Only in presence of pectin can ammonium 
salts be utilised as nitrogenous nutrients. The cells of 
6r. urocephalum are more sharply defined and shaped like 
drum-sticks. This species can utilise ammonium salts as 
the source of nitrogen for the fermentation of all kinds of 
carbohydrate8.-»J. F. B. 

Textile Fibres and Dyestuffs ; Relations between — — , 

H. Behrens. Chera.-Zeit., 1903, 27, 1253 — 1254. 
Certain Physical and Chemical Properties of Textile 
JF’iftrM.—Textile fibres are doubly refractive and optically 
positive, the colours which they exhibit in polarised light 
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extendiniK, in tho case of homp and ramie, to green of the j 
aecond order, and, in that of wool and to orange of i 
the first order, tho least doubly refractive being cotton and | 
wood cellulose, lu proportion to the degree in which they | 
possess, in the nudy(?d state, the pro]>erty of double refrac- 
tion. vegetable fibres nui} he rendered dichroie by dyeing : | 

slightly so, for example, uith basic dye<itnffs, such as 
Bismarck brown, safraniue, and methylene blue, when these 1 
are ab>orhed from neutral solutions ; much more so Avith the j 
benzidine dyestuffs— Congo r(‘d, henzoazurin, itc.— applied i 
from baths containing sodium (‘arhonato, and with iodine 
dissolv'cd in zinc chloride solution or in sulphuric pcid. ; 
Crystalline diehroism is not the cause of the phenomenon. 
Wool and silk are not rendered dichroic by dyeing. The ; 
distribution of dyestuft's ])rf)h.ibly takes ])laee T<‘gulariy ■ 
throughout the fibre siibstanees in the ease of the v<*getuhle ' 
fibres, irregularly in that of tbi animal fibres, the dyeing 
of the latter being doubtless iiscribahle to the formation of 
solid solutions or to rhoinical eornhiriation. Cellulcsi' [ 
hexanitrate is not dyed by heu/oazuiin. The penta- and ; 
tetrpnitrates (collodion cotton) are slightly dyed the 1 
same dyestuff, hut without being re ndered dichroic. ('ellu- i 
lose dibenzonto (from linen) is also slightly dyed by the j 
same eolonrtng niatter, hut it is strongly dyed by Bafranine : 
and malachite green, the dyed fibres not displaying di- | 
chroism. By the action of henzciin sulphonic cldoride on , 
cellulose, esters may he produced which are not dyed in the I 
least degree by ben/oazurin, hut which, on the other hand, 
are very strongly d}^.'d h\ safriinine and methjlene blue, ' 
without becoming, how'cver, dichroic. From these results it I 
would appear that, iu the dyeing of cellulose fibres with i 
substantive eottori dyestuffs, the hydroxyl groups of the 1 
former, and particulaily those two which are most readily i 
attacked in tho esterification of the fibre molecule, are acted | 
upon, with th(‘ probable formation of sodium salts of cellulose 
colour* esters. 

Functiojis of Alhahit and Alkali Salts in iJyemy . — ^ 
When linen (ihres which have been dyed with henzoazurin ; 
are mercerised with caustic soda, their colour changes from | 
blue to red, the soda-lye becoming also coloured red. The ' 
combination of the dyestuff uiid fibre is resolved, tlie 
solubility of the dyestuff’ being iiier<'a«ed, and the dvestuff’ j 
being driven into the walls of the fibre as these' thicken. 
On adding an alkali bicarbonate or a large volume of water 
to the solution, the. red colour of tlu' latter is changed to , 
blue, whilst the dissolved dyestuff is again to some extent 
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absorbed by the fibre. The more thorough penetration of 
the fibre by the dyestuff, induced by the action of the 
alkali, is easily perceptible under the microscope in cro.se 
s(‘ctionK of the fibre. It is due to the increased osmotic 
pressure of the solution of the dyestuff in the caustic soda- 
lye. It is not produced by the addition of common salt or 
sodium sulphate to the hath when dveing with Benzoazurin, 
the deeper shades resulting from such additions cofre- 
sponding merely with the further deposition of dyestuff on 
the surface of ihe fibres. The action of tho alkali is, 
further, seen with linen fihn's which have been dyed with 
indigo in strongly alkaline vats, as comjiared with fibres 
which are dyed in nearly neutral vats, the former, under 
the iiiieroscope appearing dyed more deeply and uniformly 
throughout than the latter. 

Ueharimir of Wool and Silk In Dyeing. — Silk is dyeci 
by malachite green, methylene blue, and safrunine in 
neutral bath*-, and by croceinc scarlet and eotiine in acid 
baths at the oidiuary temperature. To obtain equally 
intense dyeings on wool, the temperature of the baths must 
be raised to at least 71) ’ C. In cross sections of dyed woo! 
fibres, the central, medullary part of the fibre cylinders 
appears less coloured than the surrounding, fibrillary mass 
but much more deeply coloured than the external, cuticulai 
scales. Wool fibres which have been strongly pre.sscd ii 
places are dyed by malachite green at the ordinary tempe 
rature in thd places to which the pressure has beei 
applied. The author thinks that useful application migh 
he made of this observation,— K. B. 

Bleaching A p par at in, i The JCnd I er~ Welter Continuou. 

. W. Fibers. Zeits. f. F^arbeti- u. Textil-Chem. 

1904 , 3 , 39 — 41 . 

ris.suns are sewn togedher end to end, and passed at fill 
width and in a continuous manner through an ap]>aratu 
consisting of (i) a central steaming chamher (see figures 
to which steam is admitted and heated by means of a super 
heater until it attains a presMiro of 2— "2] atmospheres 
(ii) two liquor seals, in the first, or both, of which a solu 
tion of the .seimring agent, e g., euu.stic soda, is contained 
and through which the tissues sncocssirely pass ; and (iii) 
number of charaheiL}, A, A „ B, B,, containing air under 
jiressure of 1 — 2 atuiosiniercs, which serve the purpose c 
maintaining height of the lupior in the seals at a con 
venient lex el. Acec^^s is had to the air chambers throug! 
the doors 'F, 'J',, Tj, T^,, which are kept tiglitly clo.sed whe 
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the apparatus is in use. The appamtua, it is considered, | 
]!, likely to be especially serviceable in the bleaching of , 
flannelettes, moloskms, and similar tissues. It is stated ! 
that the men in charge cun work in the compressed air I 
chambers, provided the pressure in these does not exceed . 
j atmospheres, without detriment to their health. — ^E. B. ' 

Turke.y-Iied Oilyand ike Action of Concentrated Sulphuric \ 
Acid on Olive Oil. W. Herbig. Farber-Zeit., 1^04, 15, I 

3H— 46. I 

An examination of the washings of the product resulting i 
fiom the action of couoeutrated sulphuric acid on olive oil 
shows that a portion of the triglyceride has been saponified, ' 
the amount of sulphuric acid entering into the reaction being, , 
ill general, equivalent to the amount of oleic acid required i 
for the formation of stearosulphonic acid ; under certain coji- 
(litioi'is a larger amount of free oleic acid can result than 
('orrt*>i)onds to the sulphuric acid used for tlie sulphouatioii. 
I'hc glycerin is found in the washings in the free state, j 
and occasionally as glycerosulphonic acid. In drying the j 
sidiihonated oil, and also, undtu* certain conditions, during I 
till' treatment with sulphuric acid, decomposition of the 
sill phonic acid into hydroxy stearic acid takes place. This ; 
t liaiigc also occurs during treatment of the fabrics with the i 
c»il, since -steariiisulphoiiic acid is converted, by prolonged I 
lic.iting with water, into hydroxystearic acid. An examin- i 
ation of the lake-forming properties of oils sulphonated ■ 
under various conditions showed that the prestuic.e of | 
liviroxysteuric acid was necessary, whilst stearosulphonic i 
acid appeared not to assist in the lake formation at all. It j 
also appeared a necessary condition that only a certain ' 
percentage of tlearosulphouic acid should be present, and j 
.il'^o that some unsapouificd triglyceride should still exist, j 
Tlic best dyeing results were obtained by using an oil of j 
■\lnch 20—2.5 per cent, was saponified; further saponifica- 
tion (by using more acid, higher temperatures, &c.) gave 
.111 oil yielding inferior results. — T. F. IJ. 

Enoush Patents. 

hi/rintj, Mordant ill f/y or Washing Fibrous Materials', 

Apparatus for . W. Dargue, F. L. Dargue, Halifax, 

, 111(1 II. Barker, Bradfoid. Eng. Fat. 11,125, June 2.5, 
1003. 

'I'm macliine is used for dyeing, mordanting, or washing 
iihi oils material m hanks. The hanks are passed through 
!li(“ li(]uor on endless carriers slung from rollers supported 
.liiuvc the dym-vessel. Mechanism is jirovided for rotating 
th*> rollers carrying the hanks and for lowering, raising, or 
tr.iversing the hank roller-lifling frame and also for inter- 
locking the levers controlling these two oper.at ions, and for 
pKoeiiting the actuation of the raising or lowering gear 
• \(-‘t*pt when the sockets, in which the ends of the bank 
rollcis engage, are in the proper position for the rollers to 
icgistcr or to he withdrawn. Mechanism is also provided for 
aiiiomatically throwing out of action the raising and lower- 
jug gear and the traversing gear. A new form of Imnk 
iiiiiT is also claimed which automatically stretches the 
.u.ks of material carried and so prevents “ lapping” of the 
''frcb. — E. F. 

('/uf or Size especially adapted for the Warp Threads of 

Fabrics; Process for the Manufacture of . H. J. 

Iladdan, London. From P. F. Oliva, Barcelona. Eng. 
Pat. 22,(;y7, Oct. 20, 1903. 

^j;j: Fr. Pat. 335, .506 of 1903 ; following these. — T. F. B. 

United States Patent. 

^arn; Apparatus for Colouring — — , A. Fornander, 
New York, Assignor to the Carpet Yarn Printing Co., 
N.y. U.S. Pat. 750,758, Jan. 26, 1904. 

Lx an apparatus for printing yarns by means of a disc 
revolving in a trough of colour on a travelling carriage, 
^erftper8 are provided for scraping the colour after printing 
'■n the yarn, and mechanism is added to automatically 
remove the scrapers from contact with the yam drum 
'' lieu the printing of each stripe of colour is completed. 


Fbenoh Patents. 

Sizing or Dressing suitable for the Warp Threads of 
Textiles; process of obtaining — P. F. Oliva. 
Fr. Pat. 335,506, Sept. 14, 1903. 

Gluten is subjected to fermentation by suitable substances 
ie.g., 3 per cent, of carrot juice), and is then treated with 
substances which prevent any further fermentation (c.g., 

1 per cent, of oak-bark). The dressing obtained by this 
process is applied in the usual manner. — T. F. B. 

Dressing [for Textiles'] consisting of a Coating of Viscose, 
Soc. Franc. <le la Viscose. Fr. Pat. 335,598, Sept. 28, 
1903. 

The fabric is passed over rollers successively through 
water, a solution of cellulose (Fr. Pal. 334,636 of 1903; 
this J., 1904, Tp), Ji “precipitating” bath (preferably an 
ammonium cliloride solution), a solution of sea-salt (20 per 
cent,) to remove impurities from the (icllulose, and an acid 
bath, preferably^ 3 per cent, hydrochloric acid, and is 
finally washed with water. In tins way the fabric is coated 
with cellulose, and is said to be easily bleached or dyed 
by any process. — T. F. B. 

Bleaching Apparatus ; Continuous . M. Muntadas y 

Rovira. Addition, dated Bept. 29, 1903, to Fr. Pat. 
327,931, Nov. 10, 1902. 

As an improvement on the main patent (see this J., 1903, 
948), ail arrangement is added to circulate the liquid in 
the opposite direction to the movement of the cloth. 

By a special arraugement the cloth i.s made to alternately 
roll and unroll on a series of rollers, whilst all the time 
moving in the same direction. — A. B. S. 

Cotton Dyeing ; Apparatus for . Wegmann and Co, 

Fr. Pat. 33.5, 590, Sept. 28, 1903. 

In a dye vat are placed a series of connected horizontal 
pipes, one above the other. These have a number of 
lateral openings into which are screwed perforated bobbins, 
wliich are closed at the other end. The cotton as it comes 
from the carding machine, is wound around these bobbins, 
and tightly compressed between two cud plates. The dye- 
liquor is forced by means of a pump through the main 
pipes, and passes through the cotton by means of the per- 
forations in the bobbins. The liquid is continuously 
circulated by means of a pump, and by suitable valves 
water can be circulated for washing, <&c. The bobbins 
bearing the dyed cotton can be easily removed and replaced 
by fresh ones. — A. Jb S. 

Finishing Process for Textiles; Continuous — — , with 
Arrangement for Drying between each Bath. F. Bert- 
rand and Co. Addition, dated Sept. 14, 1903, to Fr. 
Pat. 334,890, Ang. 14, 1903. See this J., 1904, 185. 

The cloth passes between two rollers which impregnate it 
with the finishing material ; it then passes over a drying 
arrangement and is carried round by a series of rollers so 
as to pass between the same finishing rollers a second 
time. Tlie same process of alternate impregnation and 
drying cun be repeated as often as required. — A. B. S, 

Tn.-ACIDS. ALKALIS. AMD SALTS. 

Nitric Acid ; Hydrates of . F. W, Kilster. 

Chem.-Zeit., 1904, 28 , 182—185, 

The nitric acid of constant boiling point hag long been 
considered to result from physical causes, and not to be a 
I chemical compound ; but Erdmann considers it as a true 
i compound, and that others exist, e.g., an “ ortho- ” and a 
I pyro- ” nitric acid, H^NO^ and H4NSO7, corresponding to 

I the two phosphoric acids. Kremann undertook a re-in- 
j vestigation of Erdmann’s work. A complste examination 
I of the freezing-points of nitric acids of gradually increaiiog 
; strengths shows that two maxima exist, corresponding to 
I the hydrates HNOa.SHjO and HNO3.H2O, and three 
I minima indicating cryohydrates. None of the compounds 
i mentioned by Er&ann exist. The two hydrates exist not 
; only in the solid form, but also as liquids, after fusion ; the 
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trihjdratc is somewhat more stable than the monohydrate. 
<See also thU J., 1903, 1227.W- 'I'- 

Sodium Nitrite; Action of Carbon Dioxide on Solutions 

of . C. Marie and 11. Marquis. Comptes rend., 

1904, 138, ^07* Moody, this J., 1903, 1352.) 

1’kom the following experiments the authors conclude 
^definitely that nitrous acid is liberated from solutions of 
feodium nitrite by the action of carbon dioxide. (1) If a 
stream of purified carbon dioxide bo passed through a 
solution of sodium nitrite containing potassium iodide and 
starch paste, iodine is liberated after a short time. (2) A 
Folution of sodium nitrite mixed with potassium iodide, 
when shaken with chloroform, imparts no coloration to the 
latter, but when saturated with carbon dioxide, the chloro- 
form layer becomes coloured owing to the liberation of 
iodine on shaking. (3) When the purified gas is passed 
through a solution of sodium nitrite, and then into a solu- 
tion of potassium iodide and starch paste, the latter becomes 
alightly but distinctly blue.— J. F. 15. 


Lead Salts ; Basic . I). Stromholm. Zeits. anorg. 

Chem., 1904, 38, 429—4.05. 

The methods of preparation (only practicable where the 
substances to bo produced are insoluble) were two. (1) 
Lead hydroxide was prepared by precipitating lead acetate 
lay a very slight excess of sodium hydroxide, tlioroughly 
washing, "and draining off the surplus water as far as 
possible (in all the operations avoiding the introduction of 
carbon dioxide as far as possible). To the moist hydroxide 
was added, gradually, N/20 solution of the desired alkali- 
salt (usually potassium or sodium, but, where these proved 
.iiactive, ammonium salt). The completion of the reaction 
‘)s recognised (a) by the alkalinity of flu* solution, which 
remains practically constant as long as sodium hydroxide is 
still being formed in amount proportional to the volume 
of liquid added, and then begins to dimmish; (b) by 
ihe presence of the acid radicle in solution ; or (r) by 
4he disspiiearance from the solution of lead, dissolved as 
liydroxide in the alkali formed. The salt thus formed is 
well washed, drained, and dried over soda-lime and sul- 
phuric acid. This method yields the most basic salt of the 
possible series. (2) To the normal load salt is gradually 
added dilute alkali liydroxide till the ulkaluiity of the solu- 
tion begins to increase. This racihod yields the basic Halt 
of the series containing Ic^st base (or most acid radicle). 
The salts prepared by either method are nearly all micro- 
crystalUne and very voluminoiis The following are the 
chief results * — 


Formula. i’ropurotl Iroin (diaraotoristics. 


0PbO.Pb0l3.2n,O 

aPbO.PbClj.MLO 

<;PbO.PbBr,.2llaO 

:tPbO.PbBra.iHa() 

PbO.PbBra.HjU. 

<JPbO.Pbla.2naO . 

9Pb0.2Pbl,.2Ha0 
SPbO.PbL.H.O .. 

PbO.PbL.ILO .. 


Pb(OH),.+ KCl .. 

PbCl.+ N 11,011.. 
Pb(OJf),-l-K15r.. 

X(*\t sidl + \aOn 
PbBrjn NII/Ul . 

PblOlDj) KI.... 

Last salt -1 KI — 
K(‘\t biilt I KaOlI 

Pblo + Ml.OlI... 


White crystals, yellow on 
healinp;. 

,M‘llow needles, 
Wiiit(* eryslnls, linght 
\ellow on lieatmp. 
Brmbt .\ellow needles. 

^\ lute, red ->ello\v while 
Iiot. 

liijjjht yellow , loses iodine 
on lieaiinK. 

Ilri>!;ht yellow.‘ 

Faint yi’llow, strong 
vellow at I or heading. 
Livht yellow ; golden 
.M’llow alter heating. 


Similar methods yielded one thioc^>Rnate, one bromate, 
one iodatc, two sulphates, one seleuatc, two chromates, 
several nitrates, no phosphate, one arsenate, one carbonate 
.( 3 l*b 0 ^ 4 PbC 03 . 2 H 2 O), one oxalate, and one picrate. The 
.methods failed with several other salts, often because of the 
solubility of the basic salt (chlorate, fluoride). The types 
illustrated by the three bromides, especially the middle one, 
are the most frequent ; 2, 4, 5I*bO with PbRj are much less 
common. — J. T. D. 

Boric Acid ; Determination of , as Phosphate. 

F. Mylius and A. Meusser. XXllI., page 269. 


Zitte Blende; Roasting of , with Recovery of the 

Evolved Sulphur Dioxide for the Manufacture of Sul- 
phuric Acid. F. Kellerroann. X., page 255. 

English Patents. 

Sulphuric Anhydride ; Manufacture of , 

W. Ganroway, Glasgow. Eng. Fat. n.'SS, Jan. 24, 1903. 
Cooled air under pressure is passed through an ozonising 
cylinder in which mimeions platinum points are oppositely 
arranged, so adjusted that intermittent electric discha'-ges 
from a transformer up to 8,000 volts can be maintained. 
The air thus charged with ozone and nitrogen oxides is 
conducted to tower.s to come into contact with gases from a 
sulphur burner, and form sulphuric anhydride, which is 
collected by known means. The sulphur fumes, before 
coming into contact with the ozonised air, are passed through 
channels eont'iining ‘‘ brick made of oxide of iron and oxi;le 
of manganese.” — E. S. 

Hydrochloric or Nitric Acid, Regenerated ; Treatment of 

• , to Remove Calcium Sulphate. P. De Wilde, 

Ernssels. Eng. Pat. 25,388, Nov. 20, 1903. Under 
Internat. (Umv., Aug. 3, 1903. 

See First Addition to Fr. Pat, 333,344 of 1903 ; this J., 
1904, 116.— E. 8. 

Glauber Salts^ Perrons Carbonate, Ferrous Hydrate, and 

Ammonia ; Production of from Nitre Cake. Eng. 

Pat. 24,639, Nov. 12, 1903. 

Solution of nitre cake of sp. gr. 1 • 250 to 1 *275 is brought 
into contact with a large excess of iron. Tl^ ferric sulphate 
at first formed is reduced to the ferrous state by the nascent 
hydrogel*, and any nitric acid or nitrogen oxides present 
yield ammonia as ammonium sulphate. To the solution, 
run off from the iron scrap, a small proportion of acetic 
acid is added, and then sodium carbonate or hydroxide to 
precipitate ferrous carbonate or hydroxide ; and, after 
heating, mon* of the alkali is added to decompose the 
ammonium sulphate. The ammonia evolved is collected, the 
ferrous salt is separated, and the sodium sulphate is 
crystallised out of the solution. Zinc or the like may 
replace iron in the process. — E. S. 

United States Patents. 

Phosphoric Acid; Method of Making . N. B. Pow'ter, 

Brooklyn, N.Y. ; E. H. Falhuvs, executor of said Powter, 
deceahccl. IJ.S. Pat. 751,753, Feb. 9, 1904. 

PirospHATE rock,” aliirainic and similar phosphates, are 
heated in a suitable retort, and the fumes evolved are drawn 
off by suction, cooled, and passed into water for absorption 
therein. — E. S. 

Sulphuric Anhydride ; Process of Making — — . E. Ray- 
naud, Spy, and L. Pierron, .Tette St, Pierre, Belgium. 

U. S. Pat. 751,941, Feb. 9, 1904. 

See Eng. Pat. 16,254 of 1900; this J., 1901, 42.— T. F. B. 

Hydrated Sulphide of Zinc ; Process of Producing ' 

V. Bermont, I’aris. U.S, I’at. 751,712, Feb. 9, 1904. 

See Eng. Pat. 6752 of 1902 ; this J., 1903, 214.— T. F. B. 

Feench Patents. 

Hydrochloric Acid and Sulphuric Acid; Process for 

the Production and Simultaneous Separation of . 

Consortium fur Elektrochem. Ind. Fr. Pat. 335,496, 
Aug. 24, 1903. 

Chlorine, sulphur dioxide, and water are brought into 
contact in regulated proportions and in a continuous 
manner, the final products of the reactions being nearly 
pure hydrochloric acid gas and liquid sulphuric acid. In 
order to control the proportions of the gases admitted to the 
reacting chamber, a portion of the mixture is passed con- 
tinuously into water constantly being renewed, the excess 
of one gas over the other being measured by the potential 
which the solution gives to a neutral electrode, in respect 
to another electrode at a constant potential. The poten^s 
of the oxidation and of the reduction of the two gates are 
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sufficiently wide apart to give precise indications for regu- | 
lating the process, which reflation may be rendered auto- 
jnatic. An excess of chlonne is used when it is desired to 
})roduce hydrochloric acid as free as possible from sulphuric ; 
acid.-E. S. I 

Hydrocyanic Acid ; Process of Preparing — , hy Aid of \ 
a Mixture of Nitrogen with Hydrocarbons, Deutsche | 
Gold und Silber-Scheide-Anstalt v. Koessler. Fr. Pat. | 
Sept. 25, 1903. | 

A MiXTUKB of nitrogen with a hydrocarbon gas, such as ' 
lighting gas, is passed into contact with an electric arc of , 
high tension, to produce h}drocyauic acid gas. Compounds i 
of nitrogen, such us ammonia gas, may be substituted for , 
nitrogen. If nitrogen, saturated with benzene vapour, bo ' 
used, a current of hydrogen may advantageously be passed 
with the mixture to avert liability to deposition of carbon. 

— E. S. 

Sodium Hydroxide ; Manufacture of — — . G. Latham i 

jiud G. Kinsbourg. Fr. Pat. 335,623, Sept. 10, 1903. ' 

Lead, or lead monoxide (litharge) is added to fused sodium 
( liloride, and the fluid mass is well agitated uutil the reaction ; 

complete. If metallic lead he used, it is first rapidly i 
oxidised under the conditions. The product consists of | 
sodium monoxide and lead chloride, from which, b} lixivia- , 
Turn, sodium hydroxide solution is obtained. The residue 
if lead chloride may he utilised to recover lead or litharge, i 
Instead of sodium chloride, sodium sulphate or carbonate ' 
nil} be used in the process. — E. S. 

Ihirium Oxide, Porous ; Manufacture of . IT. Schulze. ! 

Fr. Pat. 335,677, Oct. 1, 1903. | 

\ MIXTURE of barium carbonate or sulphate with carbon* , 
some combination of alkaline earths, and barium nitrate, i 
ur a modification of such a mixture, is formed into a mass , 
.Jiuut the sides of an electric furnace, heated hy radiation I 
from an arc, or from a resistance rod connecting the poles, i 
air being excluded. Barium oxide that has been melted ' 
m the process of obtaining it in an electric furnace, may J 
nUo be rendered porous by mixing it with barium hydroxide j 
and carbide, and heating the mixture as described.— E. S. | 

Hicalcium Orthophosphate ; Manufacture of . 

E. Bergmann. Fr. Pat, 335,790, Sept. 7, 1903. | 

To a solution of tricalcium phosphate in cold aqueous 
sulphurous acid ; or to the precipitate obtained on heating 
the same, monocalcium orthophosphate is added, and ' 
sulphurous acid is expelled by heat. Instead of adding ' 
moitocalcium phosphate in the process, this may be pro- i 
duced in the sulphuious solution of the tricalcium salt 
Itself, by additiou of an acid, such as hydrochloric, sulphuric, ' 
oi phosphoric acid, iu order to obtain the dicalciiim salt, , 
hiilpburous acid being exjielled as before. — E. 8. 

Metallic Salts ; [Electrolytic"] Process of Manufacture 

of , and of liegeneration of Electrolytic Baths. 

I . A. Campagne. Fr. Pat. 335,972, Oct. 1.% 1903, XL A., ! 
l-age 268. 

< Oxygen } Extraction of — [from the Atmosphere, hy 
Magnetism], L. Benier. Fr. Pat. 335,473, Sept. 22, 
1903. XI, A., page 257. 

Tin.-GLASS. POTTERY, ENAMELS. 

Quartz Glass ; Mercury Arc Lamp of . 

M. Bodensteiu. II., page 246. 

Syrian Asphalt for Printing Plates and Window ' 
Transparencies. C. Fleck. XXL, page 268. 

English Patent. ! 

Sdica Glass } Furnaces for Use in the Manifacture ■ 

• W, A. Shensione, Bristol. Eng. Pat. 4031, , 

Feb. 20, 1903. i 

liiE furnace itself is made of silica, preferably in the j 
*orm of bricks. The silica to be fused is introduced ! 


through a number of openings and falls on to a sloping, 
channel, where it is melted by means of electric arcs 
passing between suitably placed carbon electrodes, the heat 
from which is supplemented by a number of oxy-hydrogen 
blow-pipes, introduced through other openings. These blow- 
pipes are made either of iridium or si^ca, and serve to bum 
any carbon falling from the electrodes, thus preveiitiug 
contamination of the silica with silicon or carborundum. 
The melted silica runs down into a central well, from which 
it may be removed by means of an iridium blow-pipe or by 
tilting the furnace, or by simply letting it overflow through 
a suitable opening. — A. G. L. 

French Patents. 

[G/as6'] Synthetic Granite ; Garchey , and Method of 

Manufacturing the same. L. A. Garchey. First Addi- 
tion of Sept. 18, 1903, to Fr. Pat. 325,175, Sept. 27, 
1902 (ace this J., 1903, 697). 

Tub melted glass is first run into a cold metallic mould of 
suitable shape ; when sufficiently hardened it is thea 
removed to a heated mould of refractory material and 
allowed to cool ver^ slowly. The inside of this second 
mould is sprinkled with hot sand, powdered mica, &c., to 
make a tight joint between it and the object, which is also 
covered with a layer of hot powdered refractory materiaL 
In certain easc‘s the article may also be compressed in a 
hydraulic press in which it is allowed to remain until 
devitrified, after which it mnv be re-heated and annealed. 

—A. G. L. 

Arsenious Oxide [for Glass Manufacture] ; Preparation 

of Briqiieitet, of Solidifed . L. Souheur. Fr. Pat. 

335,753, Oct. C, 1903. 

Arsenious oxide, whether iu powder or in fragments, 
coloured or otherwise, is subjected to high pressure with or 
without preliminary or simultaneous heating in suitable 
apparatus, to form it into briquettes suitable for use in the 
manufacture of glass. — E. S. 

IX.-BUILDING MATERIALS. CLAYS, 
MORTARS. AND CEMENTS. 

lioad Materials ; Testing of , L. W. Page and 
A. >S. Cushman. XX II I., page 269. 

Lime, Pi ee, [in Portland Cement] ; New Method for the 

JJetermination of ; ana on so-called “ Head Burnt 

Lime. E. H. Keiscr und S. W. Forder. XXI 11., 
page 272. 

English Patents. 

Ovens and Kilns [for Pottery and Bricks]. W. H. Owen, 
Wolbtanton. Eng. Put. 5145, Mar. 5, 1903. 

The air necessary for supporting combustion in the kUn 
receives a preliminary heating by passing through a heater,^ 
consisting of a number of tubes connecting a receiving au(F 
distributing head ; this heater is placed m the path of tho 
escaping products of combustion. In cases where gaseous 
fuel is used, a second heater is provided lor heating the- 
gas, the waste gases from the kiln being caused to surround 
tUe two heaters alternately, so as to heat both the gas and 
the air. — A. G. L. 

[Bricks, ^ c.] “ Gas Lime ’*and other Spent Lime ; Method 
of and Apparatus fur Convening — — into a more 
Marketable Commodity or Product. J. Lowden, Leeds. 
Eng. Pat. 7622, April 2, 1903. 

The spent lime is exposed, either alone or mixed with 
clinker, to the action of hot air from a furnace, which 
expels a large proportion of the sulphur compounds from 
the lime and oxidises the remainder to calcium sulphate. 
The treatment is carried out by allowing the lime to fall down 
a shaft, at the bottom of which a suitable furnace is placed. 
In the walls of the shaft there are a number of projections 
opposite each other, dividing the shaft into a number of 
chambers, within each of which a horizontal drum revolves y 
these drums arc provided with longitudinal openings, and 
contain vertical perforated partitions. The materitu in its 
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paMfi/;e downwardi ha« to pass through the«« drums, a«d 
IS full.v i-xposed to the action of the hot gases. The 
resalting material is mixed with clinker and coke breeze, 
or other suitable fuel, aud burnt, a current of steam being 
preferably passed through the kiln during the burning. 
'rhetnaKS obtained, consisting of calcium oxide, carbonate, 
and ailicate, and aluminium sdicate, is giouud and moulded 
into bricks or ulabs, the further hardening ot which ina\ be 
effected by exposure to hot waste gases containing carbon 
dioxide.— A. tJ. L. 

Tilrn or Brivhs for vse in Regeyirratirr Furnaces. ,T. C. 
Moon, Ilford, and V. C. Moon, Scarborough. Kng. Pat. 
1 t,41it), .lune 29, IbOib 

lx order to afford increased su]>port to the vertical tiles 
forming the walls of the air- and ga** -passages, they are 
made of rectangular or s<juare shape and may also have u 
reduced ci nlral portion ; at the eiuN ol each of the bailie 
tiles, or at one eiul when a lln'-biick lining is applc'd to 
the Waste- ^as- and uir-passages, a reduced jxirtion of 
reetaiigular fonii and ol the same width as tnie of the 
vertical tiles is [irovided. The remaining portion of the 
baffle tiles is made of increasing cross seciion, so that thia 
portion coiistitiiteH a slioiilder running around the wdiole of 
the reduced portion. The vertical tiles are made to break 
joint both \erticall.\ and horizontally in the case ol the tiloB 
forming the division walls.— A. (J. L, 

Stow, Artificial; Mauufat hinny suttuhlf for Parc- 
mentu, IJuildnu/.i ithorc awl hehno (! round, awl for 
ffi/draultr J*urpose$. .1 .1. Nir gsr n, (’ologne, (Jermaiu. 
Kng. Kat. 2:),dln’i, Nov. 21, 

IJAt'XlTK, preferably containing a large ({uaiititv of feiric 
oxide, IS heated at a high temporalure, alone oi with fluxes, 
until “ perfectly siutiTi d.” Tlie r<*sultiijg- mass is r<*<iue<*d to 
small pieces, mixed widi a bindinc merlium, such .as clay, 
cement, or asjdialt, and bunied. - A (/. L. 

Water-jiroofiny [^Building AIult'riah~\ ; Procc.s.s of 'Preat- 

hig Surfaces for awl Prcscrvalirc Purposes. 

h'. M. Cnffall, ISjiarkliill, N.V. Kng. Pat. 27,l2f>, Dec. 15, 

i<>oy. 

'riiK surface to be treated is beated with hot compressed 
air. The hot material, e.g., asphalt or paratbii, is then 
sprayed upon it, after which the surface is again treated 
with liot compressed air, which forces the material into the 
pores of the sm tnce. The air umy be heated out of contact 
with the fuel, if desired, by jiassiiig it through a pipe placed 
HI a stove. — A. G. L. 

Bricks or Blochs ; Mauufitcluve of Porous . 11. 

Herschbucl), Neuwied, Germany. Kng. Pat. 27,020, 
Pec. 16, 190;h 

TTikke parts by volume of voleainc saud are mixed with 
1 of blast-fuTiuice slag ; the whole is then moisteued with 
I p.art of water and again mixed, after w'hich it i« moulded 
in iron moulds. 'ITie moulded bricks are alloAved to <lry for 
two or three weeks, after which they are stacked for several 
months, a space of about 2 cm. being left around each brick 
to allow' free access of air ; ni hot, drj’ weather they should 
he kept moist by occasionally spraying with waiter. The 
resulting brick is claimed to be strong aud light. 

— A. (;. L. 

Wood and other Materials ; Compositious for the Preserva- 
tion of — — from the Attacks of and Destroying, White 
Ants and other Insects or Growths, and for Preserving 
such Materuds generally. P. Zimmer, Bremen, Ger- 
many.* Eng. Fat. 28,218, Dec. 215, 1903. 

Tue wood to be preserved is coated once or twice w ith a 
composition obtained by ailding 1 oz. of “arsenic (powder),” 
I oz. of camphor, 3 o/,. of dried chillies (pow’der) to 400 
grms. of wood oil and 700 gnus, of “ Rangoon oil,” boiiing 
for a quarter of an .hour, stirring till cold, adding 300 grms. 
of common keroaene oil and o/. of camphor, stirring the 
whole and filtering. — A. G. L. 


\Mariar or Cmenti Combination of IngrtdienU far 
Manufacturing a Water- Resisting — — * W. 8taah, 

Kbrenfeld, Cologne. Kng. Pat. 11,802, May 23, 1908. 

See Fr. Pat. 324,171 of 1902 ; this J., 1903, 556.— T. F. W 

ITnitih) Stvtks Patents. 

Bricks or Material ; Manufacture of Fireproof . 

F. Kriiger, Berlin. K.S Pat. 751,080, Feb. 2, 1904. 

See Kng. Pat. 3483 of 1903 ; this J., 1903, 867.— T. F. B. 

Wood; Process of Pr€.serving . G. W. Gordon, 

Assignor to II, Aizt and .T. Sostman, all of Philadelphia, 
Pa, IJ.S. Pat. 751,981, Feb. 9, 1904. 

The wood to be preserved is sosked in a solution of calcium 
hydroxide and glveerin, to which sugar may also be added. 

—A.G.L. 

French Patents. 

Wood; Process for Picserviug and Fireproofing — — , 
G. Bcaulieu-Miireoiinay. Fr. Pat. 33.'>,412, Sept. 19, 1903. 
The wood is soaked in a ‘'Olution of polybasic salts, such as 
ammonium borate or sulphate, dis.solved in an excess of 
aiiimonia, which renders the impregnation more thorough 
b}' sapouilying the resms and fatty matter of the wood. 

, —A. G. L. 

Wood; Process for Preserving — . 0. F. Reichel. 

Fr. I’at. 3.’55,78l, (let 7, 1903. 

The. wood to be preserved is painted with a mixture of 
chalk or slaked lime and tannin. A. G. L. 

Masonry; ('ompnsitinn for Protecting , against 

Wcathcitng, learing it Permealde tit Gases. 11. Giirtner 
■ and F. Kremeu. Fr. Pat. 335,862, Oct. 10, P.103, 

'I'he composition consists of a mixture of 200 parts of 
Hodirmi silicate dissolved in a conveuiiuit (luantity of boiling 
water, with 45 to 50 jiarts of earnauba wax aud 15 to 20 
parts of olive oil soap. Colouring matter may also be 
added — A. G. I^. 

Parinq ; Material for , and similar Purposes, 

II. Morin. Fr.’ Fat. 335,909, ( )et. 1 4, 1903. 

Fiftei) river sand is mixed with raw or boiled linseed oil, 
to which litharge or other driers may he added. The 
mixture is then moulded under pres^.ure, and dried at a 
gentle beat. Part or the whole ol the oil may be replaceil 
liy caoutchouc, glue, celluloid, rubber surrogate.^, A'c. 
Sulphur may also he added to the oil, and part of the sand 
may be replaced bv sawdust or other vegetable matter. 

—A. G. L. 

Cement Mortar ; Process for Preserving the Binding 

Properties of Prepared . J. H. Magens. First 

Addition, ot Sept. 12, 1903, to Fr. Pat. 330,893, March 
18, 1903 (see this J., 1903, 1089). 

Instkah of keeping the prepared mortar at 0° C., as de- 
scribed m the original patent, it siiilices to bring it to this 
temperature immediately after mixing, and then keep it 
cold during storing by simply sprinkling it with cold water, 
the evaporation of the water lowering the temperature 
sufficueully to arrest the binding action of the mortar. 

- A. G. L. 

X.-METALLURQY. 

Nickel Steels ; Allotropic Transformation of the . 

O. Boudouard. Coraptes rend., 1904, 138 , 370 — 371. 
Babb of two series of nickel steels were heated at one end, 
and curves were plotted showing the temperatures of the 
bars as abscissie and the differences of potential between 
the two extremities of the bars as ordinates. Observations 
were taken both in heating up and cooling down, and the 
points at which irregularities in the curves were observed 
were noted as corre-spondiug to phenomena which tend to 
modify the thermal state of the bar, i.e., to the molecular 
transformation of the particular alloy pnder observation^ 
The following table shows the effect of increasing proper- 
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tions of niekel on ^ properties of steels of epproximately 
the samo composition otherwise 

Series I. (JJarhou about 0*120 per cent.) 


Composition of Steel. Critical Points. 


C<irbcu. 

Nu*k(‘l. 

Heating up. 

Cooling down. 

IVr Cent. 

Per Out. 

° (’. 


0*07 

2 •2.'! 

8«0. 77.5. 72.“ 

8:io. 710 

0 l*J5 

5 *2;! 

770,09.5 

710 

O-lti.') 

7*i;i 

000, 000 

0.50 

0*1.12 

10*10 

075, (WO 

.575 

0* 1*2.1 

12*07 

010,010 

♦20 

0 110 

15*17 

0*20 

300 

0-I70 

‘io-.yi 

000 

‘2H.5 

0* 100 

iM-sr, 

.510 

175 

(1 1*0 

.‘ill 0 

Hegiiliir 

cnr\ e 

Serii 

's IL ( Carhon 

about 0 * 8tJ0 per 

cent.) 

irsoo 

2*20 

705 

<M»5 

0*77(1 

1*00 

075 

025 

(I vl.*-, 

7*00 

(.0.5 

.500 

1 0.) 

0 70 

025 

Rogulai our\e 

(I*7(i0 

1*2*27 

025 

„ 

0 7i'(! 


500 

„ 

(1 SOI) 

*20*01 

500 


0 700 

25 ‘OC 

515 

„ 

O’"!!) 

20*0(t 

llogulin* 

curve 


— .T. r. ij. 

Sftcls t Consii/ution and Properties of . 

li (luilK't Comptes lend., llHil, 138, *^^>7 — 

I III author lijiK si udied two series oi vaiiiuiium steels, one ’ 
(‘ontaiiiinjj^ 0 * 2 per cent, ot earhoii and the other 0*8 per 
(‘(‘III In each series the [U'rcentas^e of \aiiadmni mus 
luei eased from 0 to 10 }>er cent. 

Micrography. — 'j’hose steels containing 0*2 per cent, of 
aihon and less than 0 7 per cent of vanadium, and those 
i‘imlaining 0 8 per eent. of carhon and less than O-.'i per 
(■(' 111 . oi“ vaTiiidiiim, when etehed with [liciie aeid, showed a 

* perlite ” structure similar to that of carbon steels, but the 
‘ lenite” structure was rapidly colourv d u deep brown by 
the icagenl. Above 0 7 per cent, ot vanadium for the one 
st-iies, and 0*5 ])tT cent, for the othci, the “ perlite ” became 
interspersed with a number of white grains, whieh increased 
wjtli increase in the propoition of vanadium, until, in tlio 
st(‘els eontainliig more than 3 per eenf. of vanadium, the 
‘iMThle” vias entirely replaced by these wdiife prams. 
Idiesi' giaius are a special form of the carbon, consisting of 
a carbide of vanadium or a double carbide of vanadium and 
iK'u. 'fbus there are three classes of vanadium steels • — 
(1 I 'Those having the same structure as carbon steel, and 
' ontuiiiing les.s than 0*7 per cent, of vanadium. (2) Those 
having a mixed .structure of "perlite ’’ and the special form 
't caihon. (3) Those containing enrhou solely in the form 
it the special constituent above referred to. The last class 
' of no industrial importance. 

Mechanical Properties. — The steels of the two first 
LToups had breaking strains and clastic limits higher than 
ttio.se of ordinary steels, with the same percentage of 
eathou. The elongations and mean contractions were normal. 
These steels are far harder and more brittle than the carhon 
''teel‘<. The steels of the third group had extremely low 
breaking strains and elastic limits, the elongations and 
contractions were high, but the steels were very biittle and 
deficient in hardness. A short annealing at 900"" C. softened 
all the steels slightly. When annealing was sufficiently 
prolonged at a sufficiently high temperature, carbon was 
Piecipitated in the form of graphite. Tempering hardened 
the steels of the first two groups to a remarkable extent, 
and softened those of the .third group slightly, but it did 
not affect the structure of the special carbon constituent, 
in view of the brittleness of the vangdium steels, only 
those of the first group are capable of industrial applica- 

• ion, and those apparently offer little interest except as tool 
fcteels.— J,.!'. B. 


Zinc Blende i Boa$ting of — with Beewerg gf Ike 
Evolved Svlphur Dioxide for the Manufacture of 
Sulphuric Acid. F. Kellermann. Zeits. Berg. u. Huttenw., 
51, 606 — 608. Zeits. angew. Chem., 1904, 17, 179. 

Thk difficulties met with in the* roasting of zinc blende are 
due to the strong tendency of the zinc to form basic 'zinc 
sulphate, which on reduction is decomposed into zinc, zinc 
oxide, and zinc sulphide. The causes of the formation of 
the basic zinc sulphate in Hungarian reverberatory furnaces 
are us follows : — (I) High charges of ore on the roasting 
hearth. (2) Overheating of the ore, especially near the 
fire-bridge. (3) Direct contact of the fire-gases with the 
charge. The large amounts of smoke and fire-gaies which 
mix with the evolved sulphur dioxide also hinder the 
recovery of the latter. In the author’s opinion the roasting 
should he carried on under the following conditions : — 
(1) An oven with several hearths, one above the other, 
should be used. (2) The smoke and tiro-gases should not 
he allowed to como into contact with the charge. (3) Each 
lieartli .should he turnished with an air-supply to effect the 
combustion of the sulphur and the oxidation of the blende. 
(I) The sulphur dioxide should be removed, with the 
excess of uir, through sejiarate outlets. (3) Steam should 
he supplied to the lowest hearth towards the end of the 
roasting — A^ S. 

Lead-Tin Alloys. I. Chemical Equilibrium between Lead 
and Tin in Pre.sencc of Solutions of their Salts. (). 
Snekur. Arh. a. d. Kiiiserl. (lOsiiudhcitSHmte, 1903, 20, 
312. (Jhem.-Zert.. 1901, 28, Hep. 33. 

As lend and tin stand close together in Volta’s contact 
seric'', it would be expected that one metal would not com- 
pletelv precipitate the other from its solution. It was found 
that 111 uci'tic aeid solution lend is almost completely pre- 
cipitated by tin, the deposition of lead being more rapid the 
gi eater the acidity of iho solution. On the other hand, in 
nunc acid solution, tin is preeijiitated b\ lead. In hydro- 
chloric acid solution a state of equilibnum is attained when 
the salts of the two metals arc present in certain concen- 
trations. These coDcentrutions wvcre determined at 18° C. 

, and 25°t’. with solutions coiUainliig varying amounts of 
free liydroehloric acid, and it was found that the amount of 
stannous chloride in solution is a linefir functioQ of the 
^ amount of lead chlorhh* , this fact is in agreemeni with 
Nernsl’s theory and the law of mass iictiou. The author 
concludes that the apparently contradictory phenomena 
' obseiied in the precipitation of lead and tin from different 
solutions are duo to the facts that lead has a greater electro- 
lytic solution pressure than tin, and that stunuous chloride 
I and tin acetate are only ilissociatcd to a very small extent, 

; with iiroduclion of tree tiu ions. — A. S. 

; Metals of the Cerium Group. AV. Muthmann and L. Weias, 

Annalen, IfitU, 331, 1 — 46. 

I In continuation of their previous work (this J., 1902, 412), 

1 the authors liave now improved the electrolytic process, and 
, have been able to prepare all five metals of the cerium 
' group in sufiicienily largo quantities to allow of an investi- 
i gation of the ])hysical properties of the mctalei. All the 
! mctal.s are harder than lead and tiu ; oei ium is rather softer 
I than lanthanum, and both are softer than zinc; neodymium 
I and praseodymium are somewhat harder than zinc ; samarium 
I IS the hardest of the five metals. The metals have the 
; following specific gravities : — Cleriura, 7*0424; lanthanum, 
; 6*1543 ; neodymium, 6*9363 ; praseodymium, 6*4734 ; 

, samarium, 7*7 — 7*8. Melting points: — Cerium, 623° C.j 
I lanthanum, 810° C.; neodymium, 840° C. ; praseodymium 
I 940° (’. On burning, cerium forms cerium dioxide, with 
I evolution of 1603*2 cals, per grm. ; lanthanum gives the 
' sesquioxide and 1602*1 cals. ; neodymium, the sesquioxide, 
I and 1506 cals. ; and praseodymium, the sesquioxide, and 
I 1466*8 cals. The high heats of combustion indicated that 
[ the metals might be used as reducing agents ia a manner 
I biinilar to that wherein aluminium is used in Goldsobmidt’s 
i thermite process. The alloy of metals of the cerium and 
yttrium gron^ obtained directly from the very cheap residue, 
obtained as by-product in the manufacture of thotinm 
nitrate, was found to have a heat of combustion of 1655*5 
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cal«. p«r griM., and in ]»roliiiiinary e\i>ennH‘nN with it a , 
reducing agent, f»inall aiuountK of jjurc chrominm, tungsten, ! 
nioJybdeniiu), niobium, vanadium, and tantalum, were 
prepared. — A. S. 

O'rium and LaJithanum ; Seme of . 'V. Muth- 

raunn and H. Jleck. Annalen, 19(i4, 331, 16 — 57. 

TltK authors dt^ieriho the j>repatiitirm utul jwoperties of , 
jilloyH of cerium and lanflianum with aluuuiuuin (( VAI 4 and 
LbAI^) and of cerium with uiaguebiiim, zinc, and meicury. 

— A. S. 

Gold 171 lh( lif siducM from thr Zim /Jo us ; Jhfi//niT7att07i 
ftj" . '\x. Lodge. XXI 1 1 ., p:ig(‘ 1!7-. 

Z7nc ]>usl ; Gasoini trir A'isatj (tf A V\^lhl. 

XXI 1 1., page 27.‘i 

Tm O/'na ; Jjonsr'i in ViinnuKf — JI rier<a*. 
X.XIll., page 073 , 

Knolihh Patents 

Iron and Step! Manufacture' ; Furnaces foi the >n . 

(5. (^utimhuHeh, Dorlmumi, (iermatiy Kng. J*:it :{475, 
Keb. i;i, 1905. ^ i 

TOk furiiiu e may luue (me or more liearths, mounled on 
wheels, and cncloHed iii a casing having running cbannels 
serving aa guides for the hearth trucks, provided with 
projeefion.s packed with sand so that the heated gases have 
no access to the supporting iioii iiii'tdiainsm. The truck , 
ends are also so formed as to clo.se tlie passage for the 1 
gases. Air is admitted through suitable openings to cool 
the iron work, and the air thu.s heated is directed into ' 
the ri'gion of eomhiistion through lateral passages in the 
longitudinal walls. The heating gases mii} he directed from 
either aide, or from both sides, or alternately from one or ! 
the other, as desired. — K. S. 

Sletil\ Mannfartui e of' . T. ,1 'I'residder, Shellicld. 

Kng I'at H298, April 9, 1905 

See Fr. I'at. 535,582 of 19t>;-. ; this .1 , 19u5. T F. Ih 

Ores f StneUitit/ y/’ h-- 11. Schw'ait/, C'hicago. 
Kng. Pat. 5194, Feb. lu, ]9(J5. Under Iniernat. ( ouv., 
April 9, 1902. 1 

Skk U.S. Tats 708,782 and 708,783 of 1902; this J., 1902, 
123 : 1 .— T.F. 11. 

Ores ; Sejiaration of the Metallic (Constituents of from \ 

Gauifue. A. K. ( altei mole, London. Kng. Pat, 18, .'>89, 
Vug .*28. 1903. 

'I'hf: pulped ore is mechanically agitated in a conne< ted 
series of vessels, with oil and water, and a suitable pro- 
portion ot an enniNiL ing agent, which mu} ho either nii i 
acid or an alkali, or a soap. The granules of oiled mineral 
thus formed, winch are speoitically heai ier than the particles ' 
of gangiic, arc clas.sified by methodical trestmenl with an ! 
upwanl current of water in separators When but little ' 
mineral is present in tlie ore, powdered mineral mutter from i 
a prcvmns opi ratioii, or other matter having an allinity for 
oil, may he introduced to a'‘sist in the formation of granules 
of meialliferou.s matter (^omparei Kng. Pats. 26,295 and , 
26,296 of 1902 ; this J., 1904, 118.— K. S. 

Tin and 7'ernr I*latcs ; Means for Reducin<jthe Thickness 

of the Coat/ ny on A. .1 Maskrey, Martins Ferry, 

Ohio. Kng. Pat. 27,42.'’), Dee. I.*), 1903. 

In a tinning pot. a lomritudinal wiper inclineil inwards is 
mounted ptrallel to the <liselmrge rolls, the tiji.s of the 
wij>ers meeting at a point direeilj below the point of contact * 
of saeh rolls, whereby the faers of a sheet of metal rising 
to the rolls arc wiped. There is also a longitudinal strip 
or brush of non-catburiMng material, mounted parallel to 
and in contact with each of the rolls, whereby the latter 
are wiped and cleared of scruff and superfluous molten 
metal. The brush may he of asliestos strengthened with 
wire netting, of fine wire or metal strips, or it may he a 
scraper made of solid graphite. — K. S, • 


United States Patents. 

Ores [Lead'Ztnc] ; Method oj Treating Refractory — . 
E. 11. Miller. London. U.S. Pat. 761,401, Feb. 2, 1904. 

See Eng. Pat. 20,465 of 1902 ; this J., 1904, 118.— T. F. B 

Copper Ores ; Process of Treating . N. V. Hybinette, 

Plainfield, N.J. L.S. Pat. 751,648, Feb. 9, 1904. 

The coarsely-divided copjier ore is mixed with a salt of an 
alkali metal, such as sodium sulphate, and is roasted to 
convert the copper compound, at least in part, into a 
soluble condition, as into a double salt of copper and an 
alkali metal. The mass is then heated with a reducing 
agent, to render the ricwly-forme^l copper compound in- 
soluble. Finally, the product i.s treated with water, and the 
valuable finely divided material is mechanically separated 
from the coarse gangue. — E. S. 

Uniting Two Metals; Process of — — . W. H. Wherry, 
Cleveland, Ohio. L.S, I'at. 750,7)1 1, Jan. 26, 1904. 

A i'Li;x is applied to one of the twm metals to be united, 
that will coinhiiie chemically with both metals, and will 
lower then fusing point and increase their fluidity ; to the 
other metal, in a molten state, is applied approximately 
“ one-filth per cent, of pliosphoius,” and the compound of 
molten “ metal and phosjihorus is then poured upon the 
other tieated niebil.” — E. S. 

Flux [/or Uniting Metah], W. IL Wherry, Cleveland, 
Ohio. U.S. Put. 750,512, Jan. 26, 1904. 

The flux for uniting metals contains phosphorus, or red 
phosphorus, with an acid, liydroehlorii acid being specified 
as one that may be used. — E. S. 

Fhkncii Patents. 

Aluminium; Soldering — — . K, II. Moreau. 

Er. Pat. 335, 4 15.. Si pt. 19, 1903. 

The soldtr consists of (*qual parts, by weight, of puie ti«> 
and of pure /me, melted together. — E. S. 

Alumintiim ; Process for Tenijtermg (b Sorensen. 

Fi. Pat. '335,857, Oet. 10, 1903. 

See Eng. Put. 20,758 of 1903 ; this J., 1903, 1353. — T. F. IL 

Air for Blast Fuimaces ; E.i tract ion of Moisture from 

the . J. Gayley. Fr. Pat. 335,957; Sept. 28, 1908. 

Si.E Eng. Pat. 19,933 of 1903; this J., 1904, 22.— T.F.B. 

Fuimace for Boasting Finely Powdered Minerals^ Calcin- 
ing Dolomite, Ijfc. (i. O. Peterssoii. Fr. Pat. 335,977., 
Get, 15, 1903. Under Intenmt. Conv., Jan. 27, 1903. 

See Kng. Pat. 22,162 of 1903; this J., 1904, 22.— T.F.B. 

II.-ELECTRO-CHEMISTM AND 
ELECTRO-METALLURGY. 

(. 1 .)— ELKCTRO-CHKMISTKT. 

Electrolysis ; Alternating Currents in — . A. Brocheb 
and J. Petit. Coniptes rend., 1904, 138 , 3«^9 — 861. 

The authors have used the public supply of the left bank of 
the Seme, liaviiig a frequency of 42. and transformed down 
to an E.M.F. of 7 volts. They have assumed that the mean 
current is 0*9 i)f the effective current, as measured by 
a theimal ammeter, and have examined the solution of 
copper electrodes in a solution of potassium cy anide. The 
reaction Liu 8l\UN + 2H,() Cu 2 (CN )3 . 6KCN + 
2ixOH 4 IL occurs, and proceeds steadily till the solution 
is Naiurated w’lth copper, when tlie rate .of yield falls off 
abruptly. The process is a practicable method of preparing 
cuprous potassium cyanide. The authors do not agree with 
Le Blanc and Schick’s assumption that the solution of the 
copper depends on the formation of a complex ion which 
prevents le-deposition ; for copper can be deposited eleciro- 
lyticully from solution in potassium cyanide, whilst potassium 
cyanide solution dissolves copper slowly in the cold witliout 
the intervention of the electric current. Zinc and nickel 
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behave like copper vrith the alternating current, yielding 
AT(CN)«.aKCN. Lead, silver, mercury, cadmium, are 
practically unaffected. — .T. T. D. 

Alternating Currents', Phenomena of Reduction produced 

hy . F. Pearce and C. Couchet. Comptes rend 

1904,138, 1—362. 

b’KnrciNc. effects are exhibited, under certain circumstances 
bv alternating currents in electrolytic cells. The effects i 
,r«', as a rule, produced only with oxidisable electrodes, i 
.ind depend on the nature of these electrodes, the cinreut i 
density, and the frequency. With feeble current density, 
-olijtion of the electrodes is all that occurs. Iron alum,' 
inr example, is hardly perceptibly reduced when the ' 
electrodes are of platinum, much more considerably with 
iluniinium, lead, or cadmium electrodes, and almost quanti- 
riiii\ely with iron electrodes. The metal from the attacked 
. Icctiode usually deposits as oxide in the bath. Alkali * 
nitrates are reduced to nitrites — quantitatively with elec- ' 
Trodes of cadmium or zinc, very slightly with electrodes of * 
roll, copper, or CJirhon. Cupric and mercuric salts are ' 
imilarly reduced to the cuprous and mercurous condition ; ' 

( hromates to chromic salts, nitrobenzene to aniline. ’ ' 

— J. T I). 

yifro-Compounds of the Naphthalene, Anthracene, and j 
Phenantht ene Series; Electro-chemical Reduction of 

,1. Aldller. Electrochem. /(‘its., IQ 199—202, 222 

~ ‘J2G ; Chem. (Jentr., 1901, 1, 461. 

Itidurtion of 1 . T)- and I .H-l)ijnfronaj)hthalme. — Th(* 
'■alhode liquid e(nisistcd of 2 grms. of the nitro compound 
di'.solved in 270 c.c. of glacial acetic acid and Jo c.c. of 
niieentrated sulphuric acid, the auode ]i((uid consisted of 
170 c.c of water and (5 c.c. of concentrated sulpliuric acid ; 

'111 cathode was a lead c} linder ; and the anode was a piece of ' 
^hcri platinum in a porous cell. Temperature, 80^ — 90'^C.; 

I- -M h' , 4 volts ; current, 2 ampeies ; time, 30 minutes. 

1 he jiroducta were 1 ..0- and 1. .8-naphth)lenediamine melt- 
189'" — 0. and 66° — 67° C. respectively. 

Reduction of 2-Nitrophenanthra(jmnone . — K.M.F., 3*8 
'oltH; current IT. ampi^res; time, 20 minutes ; other con- 
ditions the same as above. The cathode liquid was 
o(t]oiired (lark brown. Keductiou product, 2-anunophen- 
mthraquinone melting at above 320° (J. 

Reduction of 2 .7-Dinttrophenanthra(/uinone. — Tempera- i 
MIC. 90°— 95 ’C. ; current and time, 65 •4- ampere-minutes, 
Induction product, 2,7-diominophenanthraquinone meltioi; 
at :d»ove 315° (1. 

ihe experiments show that in general the nitro com- 
pounds are reduced directly to amino compounds ; iu no 
' ase could intermediate compounds be isolated. (See also 
d.is J., 1901, 1001.)- A. S. 

Organic Salts, Fused; Electrolysis of . E. ikrl. 

Ber,, 1904, 37, 325. 

Las'-ab-Cohn (Add. 251, 3.57) found that fused potassium 
■ectate on electrolysis j ields hydrogen and methane at the 
tthode an<l carbon dioxide at the anode. Thti author 
mfirms this, and shows the production of methane to 
'c secondary, since metallic potassium reacts on fused 
I'otassium acetate with evolution of methane. The fused 
1 otassium salts of nitrobenzoic ftcids and of benzoic acid 
dissolved in excess of free acid) behave analogously. 

— W. A. C. 

Mercury Arc Lamp of Quartz Glass. M. Bodenstcin. 

II., page 246. 

English Patents. 

' ell ; An Improved Galvanic Dry , G. Schauli and 

I>. Lovvenstein, London. Eng. Pat. 23,889. Oct. 27. 
1902. 

^ negative pole consists of a zinc vessel coated internally 
^ dh mercury, and this is surrounded by a sheet-iron con- 
^■uning vessel, an insulating medium being placed between 
’he two vessels so as to leave a circular aperture between 
me bases. When the inner zinc cylinder is corroded through, 

Jh(j exciting liquid will come into contact with the zinc 
hning of the outer cylinder and thus prolong the life of the 


cell. The positive pole consists of a rod of retort carbon 
I of low resistance, surrounded by the following depolarising 
mixture ; — Antimony sulphate, 4 parts ; powdered Siberian 
graphite, 5 parts; granular gas carbon, 20 parts; mau- 
I ganese dioxide, 41 parts, half powdered and half granular ; 
solid zinc chloride, 10 parts ; solid ferric chloride, 20 parts. 
Ihis mixture, slightly moistened with water, is contained in 
a fabric bag tied round the positive electrode. The exciting 
electrolyte is prepared by dissolving 1 oz. each of ammo- 
nium chloride, ammonium alum, and ammonium sulphate 
in 400 c.c. of water, cooling slightly iu a closed vessel, aud 
then adding 1 oz. of mercury bisulphate, the solution being 
cooled aud allowed to stand for two or three days in a 
sealed vessel. One part by weight of this solution is mixed 
with one part by weight of hot rice, previously soaked and 
cooked to a syrupy consistency, and the paste, when cold, 
18 placed between the inner zinc cylinder and the bag con- 
taining the depolariser. The cell is closed with layers of 
powdered sulphur and pitch.— B. N. 

Drifinghy Hot Air or hy the Use of Electric Currents; 
Methods for — — Materials which Clog or Matt under 
Compression, and other Substances. J. Doull, Loudon. 
Eng. Pat. 1717, Jan. 23, 1903. 

A HORIZONTAL Cylindrical chamber made of steel or iron, 
and mounted on hollow trunnions, is fixed inside, but eloc* 
trically insulated from, another cylinder made of perforated 
metal or wire netting. 'J’o the outer cylinder is secured a 
copper strip for making electrical contact. The outer 
c} linder is fitted with beaters or brushes, and radial ribs, 
to prevent the material from running. The whole is 
enclosed in an airtight case. The material to be dried is 
placed in the outer cylinder, both cylinders are rotated, and 
hot air is forced through the hollow trunnions into the 
inner one, the material being dried by radiant heat. To 
accelerate the drying, electric boating may be applied by 
means of the copper strip and a contact brush. Openings 
are provided for the collection of the vapours given off, 

— L. F. G. 

French ]»atent8. 

Silica [^Quartz] Glass; Furnaces [Electric'] for Use m 

the Manufacture of . W. A. ^hen8tone. Eng. Pat. 

4031, Feb. 20, 1908. VllL, page 258. 

Gases or Gas Mixtures; [Electrolytic'] Method for Pro- 
ducing Powerful Chemical Reactions in , and 

Apparatus therefor. F. W. Howorth, London. From 
S. Eyde and K, Birkeland, Chri.stiania. Eng. Pat. 
20,049, Sept. 17, 1903. 

See Fr. Pat. .335,692 of 1903 ; this J., 1904, 193.— T. F. B. 

, BatUrks; Exciting Compound for . A. J. MarschalJ, 

, LittlelaUs, E.Y. U.S. Pat. 750,871, Feb. 2, 1904. 

; The Holiition consists of about 80 parts of zinc chloride and 
j about 6 parts of ammonium chloride in 100 parts ot water. 

— B. E. 

j Liquids ; [ Electrical] Apparatus for — — . 

I O. Kartzmark, Brooklyn, N.Y., Assignor to W. Davis, 

I Jersey City. U.S. Pat. 751,986, Feb. 9, 1904. 

I Ihe liquid is passed upwards in a continuous stream 
I between a series of detachable electrodes, the latter being 
supported upon stops located above the bottom of the con- 
I taiDing vessel ; the liquid flows over the edges of the 
j vessel, which is open to the air, into an overflow tank. 

— B. N. 

Carbonic Acid in Gases; [Electrical] Method of Deter’- 

mining the Quantity of . G. Bodlander. U.S. Pat. 

761,897, Feb. 9, 1904. XXllL, page 273. 

Oxygen ; Extraction of , [hy Magnetism, from the 

Atmosphere]. L. Benier. Fr. Pat. 386,473, Sept. 22, 
1903. » » r 

Adyantaob is taken of the magnetic property of oxygen 
I to effect ita separation from the non-tnagnetio nitrogen of 
! the atmosphere. A drum of iron or of soft steel, rotaliiig 
I between two electro-magnets in such manner that it# pori- 
j pheral surface is magnetised, is stated to accumulate upon 
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it ft thin layer of oxygen from the !itruo!*]>here, which 
oxygen maj* bo continuously detached b}’ a fixed rubbing 
appliance within a box, applied to any convenient portion 
of the rim of the drum. — K. S. 

Hydrocyanic Acid; [Electrical’] Process of Preparing 
.. — , hi/ Aid of a Mixture of Nitrogen with Hydro- 
carbons. Deutsche Gold und bilbei-Scheiilc-ADHtalt. 
vorm. Itoes'^lcr. Fr. J*at. 335,562, Sept. 25, 19(J3. 
VIl., page 253. 

Barium Oxide, Porous ; [Electrical] Manufacture of . 

H. Schulze. Fr. Tat, 335,677, Got. 1 , 1903.* MI., page 253. 

Metallic Sails ; [Electrolytic] Process of Manufacture 

of ^ a?id Begeneratton of Electrolytic Uatks. 

E. A. Campagne. Fr. Pat. 335,972, Oct. 15, 1903. 

Tiir metal or alloy to be treated is used as the anode, and 
sheet iron as the cathode in a half- saturated solution of 
sodium sulphate. Metallic finlphates and oauBlic soda are 
formed, and reacting together, precipitate hydroxides of the 
metaD and regenerate sodmm sulphate. Carbon dioxide 
may be afterwards used to convert the hydroxides into 
basic carbonates, and, by solution of the latter in suitable 
acide, salts arc formed which inii> be separated bv fractional 
cryNtallisation. When an impure metal or alloy is used as 
the anode for depositing a pure metal on the cathode, the 
bath becomes impoverished in the salt of the metal, and the 
salts obtained as above may be added to the bath instead of 
crystallising fractionally ; or if a. hath become acid in 
character, as iii the eases where antimony and bismuth 
alloys are used as the anode, the precipitated hydroxides 
or basic carbonates may be. added to neutralise the acid and 
thus regenerate the bath. — lb N. 

(B.)— KLFCTRO-lNfETALIATUGY. 

Iron and Steel; Manufacture of ,ht; Electrical Process. 

A. Neuburger, Zeits. uugew. Cbciu., 1 904, 17, 104 — 1 12 ; 
129—140. 

Foil the manufacture of iron and sfc<*l by (he aid of 
electndly, tin' autlioi describes the following processes, 
which ar*' now being ^^orkcd on tlie large scale: — 
Stassano (Fng. Pals. 11,(01 of 1898 and 8288 of 
1902; this J., 1898, 1155; 1902, 1284), Ileroalt and 
the ‘‘ Soc. Klectiomctall. f’l n nonuse ” (Fng. Pats 14,643, 
14,486, and 14,.576 of 1901, Tl.h. Pat. 707,776 of 1902, 
Fr. Pat. 318,638 of 19u2, Eng. Pat. 3912 of 1902, 
U.S. Pat. 721,703 of 1903, and Fr, l‘at. 328.350 of 1903; 
this J., 1902, 915, 917, 1029, 1237, 1459 ; 190.3,217, 
426, 955), Harmet und Foiitleries, Forger et Acicres, 
St. Etienne” (Fr. Pat. 318,283 of 1902 and Additions to 
same; this J., 1902, 1459; 1903, 501, 638), Keller and 
” Cie. Eleetrotherni. Keller, Leloux und Co.” (Fug. Pats. 
24,234 and 24,235 of 1901, and 15,271 of 1902, Fr. Pat. 
329,013 of 1903 ; this J., 1902, .354, 410; 1903, 371, 1004), 
Kjellin (see llenodick’s Eng. Put. 18,921 of 1900; this,]., 
1901, 370), tlirod ( Fr. Pat. 329,822 of 1903; this .1., 1903, 
1054), Conley (U.S. I’ut. 697,810 of 1902 ; this ,T., 1902. 
623), Kutheubarg (Fng Pat. 13,867 of 1901, U S. Pats. 
722,2.53 and 722,254 01 1903, this J., 1901, 1218; 1903,4274, 
and Neuburger-Minet. 'riic Neubnrger-Miiiet appaiatus is 
suitable lor countries poor m water power. It is so designed 
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that three sourcea of heat can be made use of:— (1) Com* 
bustible or non-combustible furnace gases ; (2) gases from 
gasworks or gas-producers ; (3) electricity, cither , as a 
current flowing through the material to he treated, or in 
the form of an arc. The furnace is shown in vertical 
section in Fig. 1 and in horizontal section in Fig. 2. The 
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reaction chiiinbc r W is separated b} (he walls i) from the 
combustion chambers S, into which, through the openings ( ), 
flow either blast-furnace gas from the pa^-sage C, oi gas 
from gasworks or gas-proilucers from the passage C‘. The 
blast furuace gas is led into the heating chambers 11 ; a 
portion passes into the pa-.sage I’ through the flap-valve X, 
and is burnt in the chamber S, air entenug from the passage 
V through openings U. Part of the blast-furuacc gas 
passes through II unaltered and can be used for feeding 
gas-engines, Ac. The position and arrangement of the 
elecli odes, K, K' are vatied according to the nature of the 
material under ircatmeut. It is stated that steel and vaiious 
kinds of iron and alloys of non can be produced in this 
furnace 

L. Simpson has recently described the advantages 
possessed by the electrical method for the inunufacture of 
steel o\«'r the usual proceshi's as follows : — (1) The steel 
obtained is more compact and more uniform in quality; 
(2) in the same works different qualities of steel and steel 
alloys can be manufactured at a minimum cost ; (3) the 
capacity of the works can he easily increased, whilst on the 
other band the works cun be closed at wish and started . 
again without the furnaces suffering injury ; (4) the cost 
of the electric p()\ier is more than balanced by the lesser 
cost of the furnaces; (5) the. work is less liable to inter- 
ruptions. llepairs can be effected without slopping the 
woik, as the low cost of erection of electric furnaces allows 
of the building of reseive furnace'?, which can readily aud 
rapidly be brought into operation. It seems to he the 
general opinion that even where the direct electro-metal- 
lurgical treatment of iron ore.s cannot be carried on, 
economically, the production of steel from pig-iron in the 
electric furuace could he effected with advantage. An ideal 
woikvS of this kind ivould he one in which blast-furnaces 
-were used for smelting, the Bessemer plant for the pro- 
duction of the lower qualities of steel, and plant for the 
production of electric power from the blast-furnace gases, 
this electric power being used in suitable apparatus for the 
production ot the finer qualities of steel. t^See also this J., 
1901, 816 ; 1902, 621, 622, 1048, 1402 ; 1903, 30.5, 749, 
1198.)— A. S. 

Tin Scrap; Electrolytic Treatment of . H. Paweek. 

Oesterr. Zeits. Berg- u. Huttenw., 1903, 341. Proc. Inst. 
Civil Eng., 1903, 154, 36. 

Thr tin scrap is held in iron baskets, which form the anode 
of the apparatus, the cathodes being of sheet iron and the 
electrolyte a 10 or 12 per cent, solution of caustic siodai 
heated to 60'^ — 70'^ 0. The material treated coutains 
7 per cent, of tin, the ten.sion used varying from 1 to 2 volts, 
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JOUBNAL PATENT . . 


^ith current density of 100 amperes ^er square metre of 
, nthode surface. The metal obtained ia preferably melted 
m a reducing furnace, giving a product , which cputains 
.Itoiit percent, of lead. The electrolyte is found to 
ontaiu 0*9 to 1 ‘2 per cent, of tin in solution as sodium 
.tiinnate. It is stated that a dynamo giving 6-4 kilowatts 
uill treat from 10—12 *5 tons of tin-plate cuttings per week. 

—T. F. B. 

/ankle Silver Baths ; Yield, with Moving Cathodes in . 

W. Pfanhauser. ZcUs. f. Elektrochem., 1904, 10, loi. 
'I’uK author has experimented with a platinum foil cathode 
(if lUU fiq. cm. area, supported between two parallel platinum 
wires of O’ 5 mm. diameter, to which it was welded. Two 
rvperiments, of 45 minutes and 2^- hours duration respec- 
nvelv, with a current dimsity of 0*3 ampere per 100 sq. cm., 
ii.ive, after making allowances for the very small area of 
< lectrodc (short lengths of the two w'ires) exposed to the 
an, 99*721 and 99*879 percent, respectively ot the quanti- 
tative >ield of silver. The author’s contention, therefore, 
tii.u the yield with a moving cathode is less than that with 
a fixed cathode only when the former is partially exposed, 
/iiiiujg Its motion, to the air, is upheld.— J. T. 1). 

English Patent. 

Maqjii'tic Ore Separator. E. T. Snyder, Oak Park, 111., 
U.S. A. Eng. Pat, 28,399, Dec. 2 1, 1 903. 

A \r,NFT pole piece lias a flat vertical face applied to 
one Hide of a rotating iron cylinder, there being means for 
■Uroefing ore between tbe pole face and the cylinder. A 
magnetic pole-piece of opposite polarity is diametrically 
apposite the first-named pole piece, and has a cuived face 
(0 i nibrace u large area of a cylindrical armature, which 
.irniatiire com])ri 8 CS a shaft uud toothed circular discs of 
hi'ct iron side by side upon the shaft, the teeth forming 
points of magnetic eoneeiitratioii, rotating between the pole 
pieces. The more permeable particles of ore are attracted 
towards tbe armature, in which a neutral point is established 
'•etween the two ]u)le pieces, at w’hich point the attracted 
irr IS released. The frame is in horizontal box form, with 
.11 opening from top to bottom, tlic armature being mounted 
to loiate horizontally between the pole pieces which project 
■ tiwardly from the sides of the frame, the journals being at 
Mibstantially neutral points in the sides of the frame, which 
made separable lor convenieiiee in removing the armature, 

— E. S. 

French Patents. 

Mclals of the Alkali Group t Process and Apparatus for 

J^roducinq the , hy Kleelrolysis, E. .V. Ashcroft. 

Fi. Fat. 335,829, Oct. h', 1903. 

Sr.E Edo. Pat. 12,377 of 1903 ; this J., 1901, 2.5.— T. F. B. 


XII.~FATTY OILS, FATS, WAXES, 

AND SOAP. 

Oil of Rice. Schw^eiz. Wochenschr. 42, bb- 
Pharm. J., 190-1, 72, 310. 

'1 HE high percentage (from 31*0 to 77 2) of free fatt}* 
leids in the oil from Bangoon rice is due to the presence 


I in the of a lipme whic^ effects the ,4^Qomposition of 
j the glycerides, with the formation of free fatty acids. — A..,S. 

I Aspidium spinUlosum ; Fatty Oil of . P. Farup. 

I Archiv der. Pharm., 1904, 242, 17 — 34. 

i The powdered rhizpmes of 4spidtum spinuloeum yielded, 

‘ on extraction with ether, a viscous brownish-green oil, which 
was decolorised with animal charcoal, and examined by 
the usual methods. It was found to consist, in the main, 
of olein, together with glycerides of linolic acid (about 

4 per cent, of the total liquid acids), solid fatty acids (not 
further examined), and probably isolinolenic acid. Phyto- 
sterol (m. pt., — 129 -5“^ C.) was also isolated, although 
it was not found by Katz in the fatty oil of Aspidium fiiix* 

-C. A. M. 

Fats ; Enzymic Decomposition of , by Vegetable Seeds* 

y. Fokm. Chem. Kev. Fett- u. Hurr-lud., 1904, 
30—32. 

i The author has made I'xperiraonts to detorminc the hydro- 
i lysing action on fats of oleaginous seeds of different orders 
and familieH of Binsian plants, and especially of those 
j growing in the central districts. Of the seeds of the 
! various plants tried (of which a list is given) the following 
1 were found to effect the decomposition of fats: — (1) 

I Euphorbia cyparissias, which liberated 16 per cent, of 
I fatty acids, with 30 per cent, of the seed employed (t.e., 

1 30 grms. of crushed seeds to 100 grms. of oil). (2) 

I Drunella vulgaris, liberating 30 per cent, of acids w’hen 
used in tbe proportion of 40 per cent. (3) Cynoglossuin, 
yielding 30 per cent, of fatty acids (proportion 24 per cent.). 

I (4) Agvilegia rulgaris, 11 per cent, of fatt}" acids (pro- 
portion 20 per cent ) ; and (5) Aconttum Zi/coc/onum, libera- 
' ting 11 per cent, of fatty acids when used in the proportion 
of 15 per cent. More active than any of these were 
the. seeds of Chelidonium majus, yielding about 95 per 
I cent, of fatty acids from suuflower oil under experi- 
I mental conditions, of which the following are typical 
j Crushed seed, 4 grms. = 27 per cent. ; suuflower oil, 

I 1,5 grms.; sulphuric acid (X/20), 4 c.c. ; water, 6 c.c. 

I The reaction was complete 111 three days. In another 
I experiment in which the proportion of seeds to oil was 

5 per cent. 84*93 per cent, of fatty acids were liberated in 
; 3i days. Since the husks of the seeds were present in each 
I ease, and should be taken into account, the author considers 
i that Chelidonium seeds have as great (or greater) 

enzymic activity as castor seeds, though apparently yield- 
ing lower results than the latter. (See also this J., 1902, 
1541 ; 1903, 639, 873, 1091, 1137.)— C. A. M. 

Stearnie from Fatty Acids ; Preparation of — by Means 
of Alcohol. P. I^astrovitch. (Jhem. Hev. Ifett- u. Harz- 
liid., 1904, 11, 1—3. 

Preliminary experiments on a small scale showed that 
' alcohol of sp. gr. 0*872 — 0*885 at 15° C. was the most 
suitable for keeping an equal volume of oleic acid in solu- 
tion whilst diHsolving but little stearine. In the experiments 
on a larger scale, 100 kilos, of the fatty acids were melted 
, and poured into tw o or three times their volume of alcohol 
' of this strength and allowed to stand for 1 2 hours. The 
I crystalline magma was theu pressed in a ttlter-press and 
! washed with alcohol of the same strength, the final (colour- 
; less) washings being separately collected and used for the 
treatment of fresh portions of fatty acids. Finally, the 
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alcohol was evaporated from the steariue and the distillate 
condensed, and either rectified or u^^ed for the dilution of 
stronger alcohol. In this way the typical results shown on 
the previous page were obtained. 

Acceleration of the crystallisation effected a slight , 
increase in the yield of stearine. Thus, in two parallel 
experiments tht; amounts obtained by stiniug the solution 
during crystallisation and by leaving it alone were 
47*25 per cent. (‘* litre, ” 51 C.) and 45 0 per cent 

(“ titns" 52 • 7 5° C.) respectively. I n the ordinary methods 
of preparing stearin hy hot expression, the first y»cld under 
the most favourable conditions is only about 27 to 30 per 
edit, (“litre,” 44” C.) from tallow* fatty acids, or 40 (o 45 
per cent, (“titre,” 51*0” to 57*0” C.) from the fatty acids 
of pressed tallow, the remainder being in ibe returns j 
which must be further worked up, thus increasing the cost. 1 
in the alcohol method, how'ever, the first yield of stearine j 
amounts to 80 to 95 per cent, of the total amount obtain* j 
able. All the stearine had a more or less pronounced j 
reddish tinge, but could be rendered permanently white, it i 
was stated, by being stirred with 2 to 10 per cent, of China [ 
clay. The loss of alcohol was 5*35 to 8*59 per eent. I 

— C. A.M. ' 

Oil and Fats ; Relative Inner Friction of Edible . j 

M. Pleissner. XXIII, page 27:?. j 

Margarine; Micro-orqnnisms in . A. Zoffmann. ^ 

XVllI. A., page 261. ' 

Turkey Red Oily and the Action of Concentrated Sulphuric j 
Acid on Olirc Oil. W. Herbig. V.. page 251. , 

Ets^glish Patknts. 

Presses [for Extracting Oils, i.Sc.]. . P. Thompson, i 

J/iverpool. From V. I). Anderson, Cleveland. Fng. I 
Pat. 2264, Jan. 30, 1903. 

Sle Fr. Pat. 328,945 of 1 903 ; this J., 1 903, 1 OOC.— T. F. B. j 

i 

Oils ; Process of Expressing - W. P. Thompson, 1 

Liverpool. From V, 1). Anderson, Cleveland. Fng. i 
Pat. 2265, Jan. 30, 1903. j 

See Fr. Pat. 328,946 of 1903 ; this J., 1903, 1006.— T. F. B. | 


Xni.-PIGMENTS. PAINTS: BESINS, 
YAENISHES: INDIA-EUBBEE. Etc. 

(.l.)-PIGMENTS, PAINTS. 

Ekolibh Patent. 

Lilhopotie ; Manufacture of . X. Fischer, Goslar-am- 

llnrz, Germany. Eng. Pat. 17,956, Aug. 19, 1908, 

It is found that the slight darkening in colour to which 
lithopoue is subject is due to the presence of traces of 
chlorine. The compounds used in the manufacture should, 
therefore, be free from chlorine, and the following process 
is recommended .—The crude zinc sulphate solution is 
heated with some oxidising agent {e.g., a mangauate or 
permanganate) and “ soda, potash,” lime, &e., and filtered ; 
it is then treated with zinc dust, filtered, and precipitated 
with barium sulphide or a mixture of barium and sodium 
sulphides in the usual manner. — T. F. B. 

United States Patent. 

Pigments; Process of Making — . W. J. Armbruster, 
St. Louis. U.S. I'at. 751,144, Feb. 9, 1904. 

Zinc ores or compounds are dissolved in a suitable acid, 
and the iron precipitated from the solution hy addition of 
suitable quantities of a, zinc salt.” The zinc is then pre- 
cipitated by means of barium hydroxide, and the filtrate is 
precipitated hy sulphuric acid; the precipitated zinc hydroxide 
and barium sulphate are washed aud mixed together, 
forming a pigment, whilst the acid solution may be used 
again ior dissolving further quantities of the zinc compound, 

— T. F. B. 

luiKNCii Patent. 

Art-Lamp Carbons ; Utilisation [as Pigments'] of Waste 

. 11. Peters. Fr. Pat. 335,79.5, Sept. 16, 1903. 

The carbon fragments are heated in crucibles to about 
2,000° — 2,500' C., and plunged whiJ.st still hot, into an oU- 
balh, where they are left for 12 to 3G hours. By this treat- 
ment they are rendered very friable, and can be pulverised 
and mixed with adhesive material, to form pigments, 
like Chinese ink, &c. — ('. A. ]\L 


United Stati:s Patent. 

Eats or the like ; Apparatus for the Rccovenj of 

[from Water]. C. Kremer. Frankfort. U.S. Pat. 
751,303, Feb. 2, 1904. 

See Eng, Pat 14,461 of 1903 ; this J., 1903, 1095.— T. F. B. 
FiiKNCH Patents. 

O il- Cakes ; Process and Apparatus for Obtaining . 

E. C. Bisbee and C. F. Elmes, U.S.A. Fr. Pat. 335,444, 
Sept 22, 1903. 

In the ordinary methods the press-cake is not obtained in a 
}>erfect form owing to some of the oil exuding and adhering 
10 the plates of the press, whilst this necessitates frequent 
eleuuiug. In the apparatus claimed these drawbacks are 
obviated. The material coming from the kettles is moulded 
by slight pressiire so as to form cakes, which are afterwards 
pressed between the plate.s of the press, the cloths being 
automatically stretched over them. — C. A. M. 

Fats and Fatty Ands ; Treatment of [for Candle 

Material]. O. Jlaiisamanu. Fr. I’at. 335,768, Oct. 6, 
1903. 

The fats or fatt}* acids are treated with sulphuric acid in 
the cold, the products distilled in the usual manner, and the 
cold solidified distillate again treated with sulphuric acid to 
re-convert into solid products iso-oleic acid, &c., formed 
during the distillation. In the apjiaratus claimed for this 
process, a cylinder, through the interior of which passes a 
current of water, is made lo revolve in the hot distillate. 
The adherent flakes are removed from the surface of the 
cv’liuder by means of a scraper, and fall into a tank below, 
w here they are mecbanioally mixed with the sulphuric acid. 

— C. A. M. 


I (R)- BESINS, VAKNISHES. 

1 Turpentine; Examination of . H. Herzfeld. 

‘ XXUI., page 274. 

1 (C.)— INDIA-KUBBER. 

! United States Patent. 

! India-Rubber; Method of Manufacturing a Substance 
Resembling . 1). iL Dupont-Franklm, New York, 

j U.S. Pats. 746,688 aud 746,689, Dec. 15, 1903. 

A UTDEOCAEBON sucli as coal-tar or tar of petrole um is 
mixed with boric, phosphoric, hydriodic, or other acid, 
dissolved in alcohol ; oxygen is passed in, and the mixture 
is boiled until a green flame appears on igniting the vapours. 
A product resembling india-rubber is stated to be obtained. 

— J. K. B. 

XIV.-TANNINQ: LEATHEE, GLUE, SIZE. 

Bating and Drenching Light Skins. Leather Trades Bev.> 
1904, 37, 98—99. 

Goat and calf skins, to be tanned with palmetto and gam- 
bier, should be hated with pigeon manure, whilst for com* 
binaiion chrome-tannage, bran-drenching is recommended. 
For ordinary chrome tanning, goat skins should be puered 
with dog-dung; sheep, lamb, kangaroo, and calf skins 
answer well with bran drench and lactic acid, and for the 
one-bath chrome process with salt and alum, the bran drench 
gives excellent results. — R. L. J. 

Fbsnoh Patent. 

Leather or Waste; Process of Detanning — ,for the 
Preparation of Gelatin and Glue. A. K. Weiss. Fr. 
Pat. 335,996, Oct. 2, 1903. 

See U.S. Pat. 738,709 of 1903 ; this J., 1903, 1096.— T.F. B. 
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XY.-MANUEES. Etc. 

French Patent. 

Phosphoric and Silicic Acids ; Preparation of a rery 

Soluble Compound of . Dr. Wolters. ' Phoaphat. 

GeselUchaft. Fr. Pat. 33r.,509, Sept. 16, 1903. 

(compounds of silicic acid, fused vith neutral or basic 
compounds of phosphoric acid, and suddenly cooled, are 
stated to yield a product in which the phosphates are soluble 
m citric acid, &c. Natural phosphates may bo mixed 
with silicates previously prepared, as by the fusion of sand 
with alkalis, for the described treatment. The beat results 
lire obtained by Buch treatment of a mixture containing 
10 to 12 per cent, of alkalis; 25 to 30 per cent, of silica ; 
;incl 18 to 20 per cent, of phosphorus, the non-alkaline 
bases being chiefly such as are alkaline-earthy. The 
phosphates in such a mixture, fused and suddenly cooled, 
ire htated to be wholly soluble in weak solvents ; whereas 
A\(th ordinary cooling only from 25 to 40 per cent, of the 
phosphates are so soluble. Reference is made to Her. 
I’at. 1 14,482 of 1898. Compare U.S. Pat. 721,489 of 1903 ; 
ihis J., 1903, 429 E. S. 


XVI.-STJGAE. STAECH, GUM, Etc. 

Raw Sugar in Store. A. Ilerzfeld. Zeits. Vercins Deutsch. 

Zucker-Ind., 1903, 53 , 1201—1277, 

I III' phenolphthale'in alkalinity of sugars decreases during 
storage and the diminution proceeds more quickly in propor- 
tion as the alkalinity to litmus is smaller. The cupric reducing 
1 lower gradually increases with the decrease of alkalinity, 
.ii| hough not always quite regularly, acid sugars showing the 
greatest variations. The cause of loss of alkalinity is to be 
.ittributed to the inflniniee of micro-organisms. 'Fhe chemical 
composition — amount of lime or sulphurous acid — docs not 
itand in any exact relation to the reducing power or to 
liic colour. The amount of water appears to he also of no 
t ssinUial importance in causing fall in alkalinity, but no 
1 \cej)tioually moist sugars were met with. These would 
ii.iturally not keep well during storage. The fact, already 
well known in practice, that sugar keeps better in bags 
tliiiu when accumulated in heap.s, is conlinned. Although 
most of the sugars alkaline to phenol phthalcin kot'p better 
lii.Lii acid sugars, there are exceptions. Zuttuow found, 
however, that moulds were the cause of an alkaline sugar 
undergoing alteration. Alkalinity is thus not a direct 
measure of the keeping quality of a sugar, but is a practical 
■ mlication which answers generally, hut occasionally fails. 
If a convenient method could ho found of determining 
inverting moulds, it would he preferable to the determination 
>1 alkalinity. It should be clearly noted that it is infection 
with fungi which alone causes the deterioration in quality 
luring storage, hut only when the fungi are active and 
increasing in numbers. For under conditions unfavourable 
I" development they do the sugar but little harm. Sufficient 
Aacritiou is apparently not given to the keeping of the 
ores (at least in raw sugar works) in an antiseptic state. 
-H Hamburg sugar is found to keep best in corrugated iron 
'^iu'ds ; wooden sheds come next, and then stone. This 
ij'pears to be connected with the sensibility of the moulds 
0 change of temperature, uniformly heated rooms favouring 
i^rowth. Care should be taken to cool the sugar as quickly 
us possible, to ventilate the store thoroughly, and to have it 
‘'Cparated from the factory. — L. J. de W. 

Seaweed {Fucus'), Laminaria, and Carragheen Moss ; 

Products of the Hftfdrolysis of — . A. Milther and 
' 15. Tollens. XXIV., ‘page 275. 

United States Patents. 

’•S'riyar] Juices', Process of Electrolyticalfy Purifying . 

A. Kolrepp, Berlin, and A. Wohl, Charlottenburg. 
U.S. Pat. 751,179, Feb. 2, 1904. 

Fr. Pat. 319,635 of 1902 ; this J., 1902, 1545.^T. F. B. 


Sugar ; Process of Making — . J. MoGlashan, Cawn- 
pore, India. U.S. Pat. 751,990, Feb. 9, 1904. 

See Eng. Pat. 23,779 of 1902 ; this J., 1903, 1008.-.T. F. B. 

XVIL-BEEWING, WINES, SPIEITS, Etc. 

Raio Starch ; Nature of — . L. Maquenno. Comptes 
rend., 1904, 138, 375—377. 

Freshly prepared starch paste is completely saccharified 
by diastase as well as by hydrolysing acids, but paste which 
has been kept for some time contains insoluble reversiou 
products which are saccharified only with difficulty. Treat- 
ment of ungelatinised starch and of starch-paste with malt 
extract at 55® C. showed the following percentage of soluble 
matter, calculated on the original starch; Raw starch 
granules, 2*8; raw starch ruptured by trituration, 94*8; 
starch paste, 102 *2. Thus, mechanical rupture of the 
granules acts almost as efficiently as gelatinisation, the 
residue consisting of amylo-celluloso to the extent of 3 — 4 
per cent, of the original starch. From a chemical point of 
view, the raw starch possesses the same composition as 
reverted starch paste, and both may he regarded as con- 
taining amylo-celluloses in varying stages of condensation. 
These amylo-celluloses are produced from the soluble 
granulose in the cold, and are therefore fouud both in stale 
starch paste and in the raw starch granule. They are 
dissolved at high temperatures, and are therefore not 
apparent in fresh starch paste. In the plant the soluble 
granulose is probably reverted under the influence of 
electrolytes or of coagulating enzymes. This coating of 
reverted starch would modify the osmotic properties of 
the starch granule and attenuate to a large extent the 
solvent action of the diastase. Lastly, it is probable that 
the more or less advanced stage of reversion is one of the 
factors which differentiate the natural starches and change 
the composition of their iodides. — .1. F. B, 

Barley. Guinness Research Lab. Trans., 1903, 1, 96 — 141, 

The subject is dealt with under the following headings : — 

(1) Correlation of “mealiness'* and density of barley. 

(2) Microscopical differences between “mealy” and 
“ steely ” grains. (3) Artificial production of “ mealiness ” 
in “ steely ” or partly “ steely ” grains. (4) The air-content 
of “mealy” grain. (5) Experiments on the density of 
starch containing varying amounts of moisture. (6) Den- 
sity of air-free substance of barley containing varying 
amounts of moisture. (7) Application of the foregoing 
considerations to a determination of the interspaces of 
barley by indirect means. (8) A cytolngical test of physio- 
logical maturation. (9) “Coarseness” of barley and its 
correlation with other qualities. — A. S. 

Mall ; The Specifications of Contracts for the Purchase of 

W, Windisch. Woch. f. Bran., 1904, 21, 91 — 93. 

In “Der Bierbrauer,” 1903, 487, Ehrich contends that for 
contracts for the purchase of malt it is suflScient to specify 
that the malt shall contain a guaranteed minimum percentage 
of extract in the air-dry state as delivered, providing for 
rebates on any deficiency by simple proportion. The author 
points out that this view is quite erroneous ; quantitatively, 
it does not matter in what state a defiuite amount of extract 
is delivered, but qualitatively it is a very serious fault if 
the malt be delivered in too moist a condition. An 
excessive proportion of moisture involves great deteriora- 
tion of the malt during storage This deterioration may 
have taken place before delivery, or it may occur during 
storage in the brewery. A guaranteed maximum limit of 
moisture is, if the malt be well modified, to a certain extent, 
a guarantee of quality, and If the excess of water be very 
considerable, the consignment should be rejected. In less 
serious cases, slight excess of moisture may reasonably 
be accepted on payment of a fine. The Berlin Research 
Brewery purchases its malt on the following conditions ; — 
(a) and (6) For each 1 per cent, of moisture in excess of 
0*1 per cent, a deduction of 2 cwt. and a fine of 10^. is 
made per truck load of '10 tons; (c) if a deficiency of 
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extraet be dut* «olely to the pre'^ence of an excess of 
moisture, i.e., if the deficiency of extract do not exceed 
0*7 per cent, per 1 per cent excess of moisture, no deduc- 
tion is made, hut un^^ deficit'iicy of extract l)eyond this 
amount is to he allowed for by simj)le proportion. (This 
chiuse is equivalent to a /juaranteo of a certain percentage 
of extract calculated on the dry malt.) Alternatively, in 
the case of an ohjectionahlc escess of water, the consign- 
ment may he refused on that ground. — J. F. B. 

“ Spring ” Mashinq l^rncrss nud its Kffrrf on Top-Ver- 
mentation Yrast, ]{. Lelunaun. W'oeh. f. Bran., 1904, 
21 , U)3-U)i. 

Tuk author has succc'^.'sfiillv a])plicd flie “ Spring’’ mashing 
process (thi^ J., 1 004, !'.)«) to the brewing of to])-termen- 
tation daik sweet heer.^ of high palate fulne^s. The malt 
used for the. piodueliou of tlioe heers ih imi of the lirst 
quality; it contains a largi* [uopiirtioii of ungermiuated and 
abnormally grown corns , It is kilned i(‘r four hours at a 
temperature of 100"' C. The yields from this malt hy the old 
method of mashing M'cre ver) good, hut tin* worts always 
ran turbid for the gicater jiart of th(‘ time, and in spite 
of the use of a low attenuating yeast, llu' beers were 
always too highly attenuated, and consequeuti} harsh and 
poor 111 flavour, 'i'iie author tluucfore tried tlu' “spring” 
mashing process for piejiaiiiui the mashes of this kind of 
heer ; the grist was ini\( <l with water at a temperature of 
45'’ C., dige'-teil for half an hour, then “ sprung ” into water 
at 87‘5’ C., and saccharilied at a ten.peratuie of 71 Ck for 
4U minutes. (Jne-half of the mash was pumped hack to the 
tun, and the other half w^as boiled for tlO minutes, and the 
whole was struck at a teuiperiituie of 75’^ C. By this 
treatment the w'oitH ran pi rfeelly clear, and were in every 
respect normal ; the yield was 0’2 ]>er cent, lower. The 
w'orts were pitched with plenty of yeast at l.V and fer- 
mented rapidl} and uell. The beers showed apparent 
attenuations 12 ])er otmt. lower than those brewed in the 
old way, and oeeuBiontd general satiisfaetion owing to their 
fuller and thicker flavour. But the yield of surface yeast 
■was very small, whilst the bottom yea.st hud increased to 
three or four times the amount usually collected. Tliis fact 
was repeatedly observed when the “ spring “ mashing pro- 
cess was applied, and it was found impossible to skim off 
sutficient top-yeast to serve ior pitching the next brew. 
The “ spring” iimshes contain so little fermentable sugar 
that the nutrition is not siiflieieut to enable the yeast to 
work its way to the snriace. In ordinary worts the sedi- 
nieutarv yeast behaved perteetly normally as a top-yeast. 
The difficulty has been surmounted by a compromise, hy 
“ springing ” the cool mash into hot mush instead of into 
hot water, and conducting suhseiiuent saccharifieatioii at 
75“ J. F. B. 

Alcoholic Fermentation ; Chemical Mechanism of . 

E. Buchner and J. .Meissenheimer. Bor,, 11)04, 37 , -117 
—428. 

In cell-free fermentations it is never possible to recover, in 
the form of alcohol and carbon dioxide, the whole of the 
sugar coiriiiuied ; lactic acid and acetic acid are also pro- 
duced. The formatiiMi of these acids takes place under 
conditions which preclude the activity of bacteria or the 
presence of air. The uuihors have determined the quanti- 
ties of tliese acids in the cell juice before and after fermen- 
tation. When the eefl iuice was kip. without the addition 
of sugar for four days, the results of the luetic acid detor- 
niinations were different in different series of experiments. 
In some cases tfie whole of the lactic acid originally present 
disappeared, and when small quantities of lactic acid were 
added to the juice these also di^uiijicared on standing. On 
the other hand, in other experiments, esiiecially in the case 
of very ^.ctive extracts, there was a production of lactic 
acid uuder the same conditions, but the amount of acid 
freshly produced, decreased in ]>roportion as that originally 
added to the juice was increased. The [iroduction of lactic 
acid in the experiments in which no sugar was added may 
he assumed to be at the expense of the glycogen. When 
cane sugar was added to the juice, the quantity of lactic 
acid already present either remained the same or increased 
considerably. The varying resiijts recorded in the above 


experiments are to be attributed to differences in the 
physiological condition of the yeast from which the extracts 
were prepared. From these results the authors are led to 
conclude that lactic acid (which may be regarded as the 
carboxylic acid of ethyl alcohol) is an intermediate pro- 
duct in alcoholic fermentation. Glucose may bo regarded 
as breaking up into 2 mols. of lactic acid through a hypo- 
thetical o-5-(lihydroxy-7-ketonic acid as an intermediate 
stage. The lactic acid is then hydrolysed into carbonic 
acid (IIoCO^) and ethyl alcohol. This view is supported 
by the action of different alkalis upon glucose ; under some 
conditions lactic acid is produced, whilst under other con- 
ditions (sunlight) alcohol is formed. Zymase, therefore, 
may be assumed to consist of two enzymes, one converting 
the sugar Into lactic acid, and the other converting the 
lactic acid into alcohol and carbon dioxide. The lactic 
acid bacteria probably secrete only the first of these enzymes, 
whilst both are present in yi ast. In the case of fermenta- 
tions with yeast cells, both enzymes would he present in 
excess, owdiig to conlinuous .secretion, and the final products 
of fermentation only would be found. In cell juice, where 
no farther secretion of enzymes can take place, one or 
other might he in excess, according to the condition of the 
yeast at the time of extraction, hence the variable results 
recorded above. 

Acetic Acid all the experiments a jiroduetion of 
acetic acid was’ observed in the juice on standing for 
tour da^s; the amount of this acid produced was much 
grcatci when sugar was added to the juice than when ho 
sugar was added. — J. F, B. 

Attenuation [B’crr] ; Effect of JJ/fferenI Temperatures 

and J*}'orcsses of Maehitnj upon the Final Depree of 

. ('. Bleiscli and B. licgensburger, Zeils. gei*. 

Brauw., lt)Ul, 27 , 10^)— 114. 

Tiik authois have investigated the effect of difiFereut 
tempera ture.s of mashing upon the final degree of attenua- 
tion, the maximum fermentuhility of the W'ort, when 
fermented on the one hand by the feehlv attennuting Saaz 
yeast and on the other with the highly attenuating Frohherg 
yeast. The mushes Avere made in the laboratory with both 
(lark and pale malls, the grist being mixed with wat©r> 
HO that the desired temperature of saccharification was 
established as soon as the mixture was made, nud main- 
tained eon.stant until saccharification vv’as complete. In 
certain cases, where saccharification was unsatisfactory, the 
mash was boiled up sub.sequeutly and again Haccharified. 
JMashos, which were made at 00“ (.\ and at 7,5“ C. 
respectively, saccharified with extreme glowuess, and 
Kaccharification was not complete in three hours. Between- 
these limits the mushes Haccharified rapidly and well. The 
ferment ation.s sliovved that the temperature at which the 
mashes weio made had a very great influence on the final 
attenuation with both types of yeast, the attenuations being 
restricted as the mashing temperatures were increased. To 
those worts vv^hich had been fermented with Saaz yeast a 
similar quantity of Frohherg yeast was subsequently added, 
with the result that the attenuations were raised to the 
same points as were attained with Frohherg yeast alone. 
Worts prepared in the above wav , hy mashing at definite 
high temperatures from the first, were compared with 
worts mashed on the principle of Windisch’s “Spring” 
mashing process (this ,T., 1904, 198), by pouring cold mash 
into very hot water in such proportions that the same 
mashing temperatures were ultimatidy obtained in both 


Uark Malt. 


Mashing 

Time rcriuiriid 
for 

Saccluiriliciitioii. 

I 

Pinal Attenuation. 

Teraperuture. 

1 Saaz. 

Frohborg. 

®0. 

1 

1 hour .SO mins. 

Per Cent . 

Per Cent. 

06 a 

71-38 

84*80 

d-ih 

1 2 hours. 

68*20 

70*47 

70 a 

, 1 hour 8.5 rams. 

, 67*74 

70*47 

70 6 

5 hours. 

41*64 

47*28 
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Pale Malt. 


(io a I 

1 hour IB mina. ! 

80*08 

91*03 

G.') 0 j 

1 hour 4r> mins. 

08*88 

83*58 

70 a 1 

1 1 hour 10 mins. ' 

08*06 ' 

79*09 

70 b 

2 hours 30 mins. 

56*94 

66*67 

1 


0 (i<‘iinte8 mash mixed at that temiwrature from boKintunp;. 

b denotf j mash according to the “ Spring” prreess, temperature 
rnichcd from above. 

eases. In the latter case, however, the diastase would be 
piirtially crippled, owiii/; to the principle of reachiu^^ the 
mashing teraperatun* Irom above instead of establishing 
It at once. The above table shows the lesult of fermenta- 
tion of both types of mash. 

The crippling of the diastase by the “ Spring” mash pro- 
cos IS very clearly shown by the reduced attenuations of the 
jirepared in that manner. The principle of mashing at 
liigb initial temperatures, comparable with those produced in 
iht luboratory, can be applied in practice by suitable maxh 
tuns and coppers. The principle underlying the “Spring” 
mushing process has been used in Havaria for a long time 
liy hoilin^; a largi* portion of the total mash at once and 
letting down tlie residual cool mash into the hot decoction. 
'I’lic mam difficulty in applying this principle to the dark 
Havanan malts lies in the excessive crippling of the diuKtase 
and the eonseipieiit danger of imperfect saccharification. 

— J. F. B. 

Attemialton ; Doterminatiou of ih- Ma.nnwm Degree of 
. W. Windisch. Woeh. f. Hraii., 19U4, 21 , 101. 

W iTii the introduction of jiroccsscs for reducing the fer- 
mcntability of tlu; worl, the methods for determining this 
1 c■tol h.'coinc of grca((*r importaiu'C. The geuiTal proec- 
duu' for the detcriiiinutioii of the maximum dearee of 
atli nualioii, which a pintieulur yeasi is capable of prorjucing 
111 any given Avort, consists in Vei inerting a sample of the 
wolf 'with a largo jirojiortiou of yiaist under the most 
favouiahh' conditions. In ordei to obtain a result in the 
shoit'^st j'ossihle time, the test uorf is generally fermented 
at a temjit'ratnre as high as ‘J.')” — ‘^8° 0., and rermeiitalion 
I' assisted by iiequcnt agitation to remove the carbon 
(liovide. But the author ])oints out that under such 
uiiifiitions, with u very rapid and vigoions fermentation at 
a high tempeiatiire, a iiolahle loss of alcohol intiy occur by 
\o!atilisation, cspeciallv il the surface of the fermenting 
A\ (lit 1 ) 1 ! relatively large. This lo^s of alcohol involves an 
< iK'i in the gravity determination, with the result that the 
beer on racKing may show an apparent attenuation greater 
ilian the possible maximum as delermiiied by the test. Foi 
thisicasoii it is heller to ensuie gr<*aler accuracy at the 
expense of a longer time, ami to conduct the test fermenta- 
'Kui more slowly at a temperature of 20' (1. only. With a 
l.iige proportion of seed yeast and frequent shaking, a 
lesult is generally obtainable in three nr four days. 

— J. F. B. 

Beer Filtration and Albuminoid Turbidity 

W. Wmdiscb, Woch. f. Brau.. 1904, 21 , 93 — 9.'i. 

1 111 . most insidious andpu.^zling of the turbidities occurring 
III beer, apart from microbic infection, is the so-called 
” gluten ” turbidity. It is caused by the sepanUion of 
albuminoid compounds in a state of infinitesimal fineness. 
A “ gluten ” turbidity is often present in the beer in the 
lager cask, but in most cases this is removed by filtration, 
(j'nfortunately, however, the beer, which has left the filter 

absolutely bright, may again become turbid after a few 
days’ storage, especially if exposed to low temperatures. 
Hence it is often said that a beer is sensitive to chill. In 
testing for this liability to become turbid when chilled, it is 
not sufficient in the laboratory' merely to cool the sample by 
means of an ice-bath ; the turbidity will frequently fail to 
appear by the mere application of cold, but will be found 
to develop if the samples be placed all night in the open 
air exposed to a cold wind. In a series of investigations 
on the appearance of “chill turbidities” in filtered and 
uiifiltered beer, the author found that only a very few of the 
samples were inherently — i.c., without nitration — liable to 


“gluten” turbidities by chilling. Those samples which 
bad been passed through a filter which had not been cleaned 
for some time were not very liable to this turbidity, but 
were not so free from it as the unfiltered samples. On the 
other hand those samples which had been filtered in a filter 
which had recently been thoroughly cleaned with chemical 
agents showed a most remarkable tendency to turbidity. 
This series of experiments shows conclusively that the 
liability to turbidity is imparted to the beer by tlie filter, 
and that it is worst in the ease of new or recently cleaned 
filters. Moreover, the experiments showed, and experience 
on the large scale has coufirincil the fact, that exposure to 
cold is not an absolutely necessary factor in the produc- 
tion of turbidity after filtration, since these turbidities, 
although liasteiied by cold, will develop when the filtered 
beer is stored at tlu' ordinary temperature. It is now 
established that (be turbiditu‘s, often wroiujly attributed to 
chill, are dm* to the separation of metallic compounds of 
the albuminoids. Tho metal which is the cbiet cause of 
the trouble is undoubtedly tin, which, either in the pure 
form or in the form of alloys, is used as a coating on 
certain of the brewery plant, and especially in the beer- 
filter. The metal may be present in the beer in such 
minute traces as to evade detection by chemical tests. In 
fact, HergMten has shown that the addition of 0*00025 grm. 
of tin to a hectolitre of beer is sufficient to bring about a 
characteristic turbidity after 24 hours. This explains the 
trouble on the practical scale when a beer, which has been 
filtered perlectly clear through a new or recently cleaned 
filter, becomes turbid after standing for a couple of days. 
The bright, tinned surface of the beer filter must be allowed 
to become insulated by a thin coating of beer scale. This 
can be effected at once by allowing beer to remain in the 
filter all night. When once a deposit has formed, care should 
be taken to allow it to remain on, consequently all cleansing 
agents which remove beer scale should be avoided, and the 
filler should only be cleansed by steeping it in hot water, 
and brushing the intcTior gently. The use of filters 
enamelled internally with glazed enamel, and provided 
with horse-hair sieves instead of wire gauze, is to be 
recommended. — J. F. B. 

Beer Turbidity caused hi/ Metallic Surfaces. C. F. 
Woeh. f. Hrau., 1904, 21 , 198 . 

RiiFEitKiNG to the article by Windisch (see preceding 
abstract) on the production of turbidities in boor through 
contact with bright metallic surfaces, the writer remarks that 
a large proportion of the beer, returned by the retailers as 
turbid and unlit for sale, has been spoilt by contact with the 
metal pipes leading from the cellar to the bur. The writer 
has observed that complaints of turbid beer have generally 
occurred immediately after the innkeeper has given his 
pipes a thorough cleansing. He therefore concluded that 
objectionable chemical agents were used for cleaning the 
pipes, and gave orders that only a weak solution of sodium 
carbonate in conjunction with lime, or even merely hot 
water, should he employed for that purpose. This practice 
proved an almost perfect cure for the trouble. — J. F. B. 

Distillery Washes of the Present Season; Analyses of 

. 11. Hanow. Zeits. apiritusiiid., 1904, 27 , 58. 

The author has analysed 11 samples of fermented wash 
from potato mashes in order to check the yield of alcohol 
and the efficiency of the fermentation. The quantity of 
fermentable extract still unfermented was determined by 
evaporation of the alcohol on the water-bath, neutralisation of 
the acidity down to about and fermentation of the extract 
with pure yeast, if necessary, after saccharification with malt 
extract. The results are shown in the table on page 264. 
The attenuation and perceutago of alcohol in samples I and 

2 were satisfactory, and the fermentation was pure. Nos. 

3 to 5 were also fairly satisfactory. No. 6 is very badl^ 
attenuated, and the fermentation had been impure, as is 
shown by the high acidity, and that the quantity of diast^e 
was insufficient. In Nos. 7 to 1 l,thc attenuation is more or 
less deficient in spite of the presence of sufficient diastase, 
but the acidity is not excesBive. In such cases it may be 
assumed that the yeast has ceased to work too early. This 
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luuy be due to the faulty preparation of the pitchinpj yeast, 
or to the temperature in the primary fermentation having 
risen too high, or t(» thiit in the wecoodarv fermentation 
having fallen too low. — J. F. H. 

Citrir Acid in Wine; Simple Method for the Detection of 
. A. Devarda. XXIlL.page 27.*{. 

Turpentine tn Denatured Spirit ; Determination of — — . 
U. Chierego. XXII 1., jiagc 274. 


spiral! getting closer together near the exit ; this serres 
to force out the separated solid matter through a terminal 
opening closed by a cover controlled by a spring. To keep 
the inside of the filtering plate clean, a cleanser travelling 
backwards and forwards, is provided, having a scraper 
edge, and fitted with pipes through which steam or hot 
water may be admitted. — L. F. G. 

Yemi ; Preparation of , capable of Fermenting at 

High and Loid Degrees of Density, Acidity, and 
Attenuation. G. Jiicquemin. Second' Addition, dated 
Sept. 14, 1903, to Fr. Pat. :107,950, Feb. 7, 1901. 

In the original specification a means w^as described for the 
production of seed yea^^t for the distillery, possessing any 
desired special characters, by acclimatising it by aseptic 
fermentations through a number of vessels to the conditions 
desired. It is now touud that the number of vessels may 
be reduced, by omitting some of them and replacing those 
omitted by ordinary fermentation tuns in which the 
bacteriological puiity of the unsterilised worts is ensuied bv 
the presence of copper salts or of a mixture of hydrofluo- 
silicic and formic acids. The yeast grown in the laooratory 
should be taken from a vessel containing a larger pro- 
portion of antiseptic than the wort to be fermented by it 
on the large scale. These antiseptics are also claimed for 
general use in distillery worts and m the saccharification of 
grain by the mucedind.*. — J. F. U. 


English Patents. 

Wort contained in the Malt of Breweries, Distilleries, and 

Similar Industries ; Rapid Extraction of . K. de 

Menleraeester, Hrnssels. Kng. Pat. 25,582, Nov. 23, 1903. 
Under luternat. Com., Dec. 1, 19U2. 

Thk apparatus employed consists of a vertical cyliniler 
containing two sets of couctMUric perforated walls, and into 
the space between these latter is introduced the “ sucrated 
malt.” The wort drains away through the iierforations, 
and the grains are waslied by introducing hot liquor into 
the annular apace between the ouler perforated partition 
and the casing, this liquor then traversing the gmios and 
draining away through the inner perforated partition. 

~C. S. 

Brewing; Impts. in , ,T. St. P. Maeardle, Dundalk. 

Kng. Pat. 23,45(5, Oct. 27, 1902. 

To supply pure air, in order to prevent wild yeast infection 
in the brewery, the air is drawn in through a'fau and forced 
through a succession of filters, of large superfieia! area, 
whence it is delivered to the various parts of the brewery 
through pipes. The intrusion of unfiltered air i.s prevented 
by providing air-Jocks at the eutiMUccs to the building. 

— U. s. I 

Wines and the like; Apparatus for Use in the Manufacture I 

of , G. Driancourt, St. Quentin, France. Eng. | 

l^at. 298(5, Feb. 7, 19d3. Under Internat. Couv., Feb. 8, 
1902. 

See Fr. Pat. 318, 5UG of 1902 ; this J., 1903, 224. — T. F. B. 

Filtering Apparatus [Dtslilleis' Slops, ; Impts in . 

A. E. Cummer, Cleveland, Ohio. Fng. Pat 23 2,30 
Oct. 27. 1903. ' ' 

The apparatus is designed for the filtration of distillers’ 
slops, waste from glucose works, and similar liquids cou- 
tainiug starch and the like, which are to be pocovered. It 
consists of an outer casing or cylinder having a series of | 
len^^hwise slots, so as to afford free outlet for the filtered 
liquid. Suitable supports are provided, bearings for a 
central shaft, and supply tubes. The inside of the casing 
is lined with u perforated sheet metal plate, which ovti- 
lies the slots and acts us a Idtering material, although 
a mesh of wire gauze mjy be added as well. A con- 
tinuous flow of liquid is sent through the apparatus 
under pressure, and the separation of the solid particles 
effected by stirring blades fixed to a central shaft. Over 
the back end of the shaft is fitted a spiral conveyor, the 


XVIII.-P00DS: SANITATION: WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)— FOODS. 

I Margarine; Micro-Organisms in . A. Zoffmaim. 

! Chem. Jlev. Fett-u. llarz-Ind., 1904, H, 7, 

j The chief mlcro-orgauisnis tliat attack margarine are 
mould fungi (^penict Ilium) and different species ofsaecharo- 
iiiycetes. In order to piotect margdrine from mould fungi 
It should be covered with sound parchment paper taken 

I directly from concentrated brine, and should be packed so 
that tliere is no air space lietween the packages and the 
interior of the case. Tlie main predisposing cause is the 
presence of a large amount of casein in the margarine. 
A product which has been mixed and kneaded with 
over-soured milk will contain flecks of casein on which 
the mould fungi will develop on standing. Yeasts 
develop in margarine chiefly in the autumn, and when 
present iu large quantity may produce so much carbon 
dioxide as to burst the packages. Hence it is dangerous 
to add either cane sugar or glucose to margarine. The 
temperature to which the fats are heated during the manu- 
facture is quite msiifficicnt to sterilise infected materials. 

— C. A. M. 

Caffeine in Coffee Infusions; Amonn* of . J. Katz, 

Archiv dcr J’harm., 1904, 242 , 42— 48. 

Exit-rimenth were made to determine the })roportion of 
caffeine extracted by treating 15 grins, of powdered roasted 
coffee with 300 c.c. of boiling water in ( 1) Arndt’s percolator ; 
(2; for five minutes m a covered vessel in a boiling water 
bath ; and (3) in an ordinary percolator. In each case the 
amoimt of caffeine and total extract was determined, the 
eaffeine by the author’s method (this J., 1903, 1300) with 
the following average results : Proportion of caffeine ex- 
tracted in (i), 9G-5; (2), 8.5-2; and (3), 60*3 per cent. 
Ihe amount of total extract in the infusions showed parallel 
variations. 1 he addition of sodium bicarbonate to the 
water in the proportion of 1 grm. per litre only increased 
the amount of caffeine extracted to an insignificant extent. 

— C. A. M.* 

Oils and Fats ; Relative Inner Friction of Edible 

M. Pleissner. XXIIU, page 273. 

Cotton^Seed Oil Industry and the Establishment of Cotton- 
seed Mills in India ; Note on . J. Mollison. Trade 

Keport, page 279. 
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English Patents. 

Envdsifying Aop%raluH ; Impts. in . F. W. Howorth, 

London. From E. Bazzi and Co., Milan. Eng. Pat. 
28,022, Dec. 21, 1903. 

TnK apparatus is specially adapted for emulsifying fats in 
separated milk. It consists of a hollow disc or drum, with 
;i central aperture, through which the two liquids to be 
eiaiilsilled arc fed from a hopper or feeding funnel. The 
(lihc contains one or more radial vanes, and is rapidly 
rotated, the liquids being forced out centrifugally in an 
emulsified condition, through circumferential openings. 

— L. F. G. 

flavouring Preparations. E. J. Boake, Stratford. Eng. 
Pat. 28,220, Dec. 23, 1903. 

Natural copra as imported,” is pressed and the oil ex- 
tracted and refined ; the harder portion of the oil is then 
separated by crystallisation, and, on account of its high 
melting point and lack of odour, is used as a solvent for 
tlavouring or essential principles. For instance, esters or 
essential oils may be dissolved in it, or it may be added to 
till' warm (undistilled) product of the esterification of 
alcohols, whereby the ester is dissolved in the fatty suh- 
vtaucc and can be removed when cold, and washed 

— T. F. B. 

Cocoa Paste ; Manufacture of . F. E. F. Neumann, 

Wandsbek, Germany. Eng. Pat. 7.")95, April 1, 1903. 

Si'L Fr. Pat. 330,010 of 1903 ; this J., 1903, 1099.— T. F. B. 

United States Patents. 

('a^ietn for Pood; Preparation of A. A. Dunham, 

Vew York. Assignor to the Casein Co. of America. 
Ij.S. Put. 750,832, Feb. 2, 1904. 

< \sKiN is dissolved and partly digested by a suitable 
dige-tive agent, the poptonising process being interrupted 
h\ desiccating the soliitiou, applied as a thin film, on 

< 3 litiders heated to not less than 212'’ F. The protcid matter 
u ri'moved and powdered. — H. L. .1. 

AJhuminom Compounds ; Process of Making Waters Sol able 

A. Busch, Brunswick, Assignor to Bauer and Co., 

Berlin. U.S. Pats. 750,943 and 751,428, Feb. 2, 1904. 
ShK Fr. Pat. 333,334 of 19t'3 ; this.!., 1903, 1302.— T.F. B. 


French Patent. 

High-Pre»»ure Fillers [ Water"], W, S. Bawson. Fr. Pat^ 
335,076, Oct. 1, 1903. 

A METAL cylinder, fixed to the water-tap by means of 
the usual caoutchouc cone connection, which is pressed 
tightly against the tap by the water pressure, contains a 
block of filtering material, preferably made of calcined 
magnesia, and this is retained in its place by another 
caoutchouc cone. Or, the second caoutchouc cone may be 
attached to another pipe delivering the filtered water, and 
thus several filters may he mounted in parallel between 
the supply and delivery pipes. The upper portion of the 
filtering block may be made star-shaped, to increase the 
filtering area.— L. F. G. 

(C.)— DISINFECTANTS. 

Ammonium Fluoride for the Disinfection of Rubber Hose. 

J. Brand, Zeits. ges. Bniuw., 1904, 27, 11^> — 117. 

Commercial acid ammonium fluoride, NH4F.HF, is one 
of the mo.st valuable disinfectants in the brewery, both 
on account of its power and absence of odour. The chief 
use to which the salt is put, in solutions containing 0*5 — I 
per cent., is for the disinfection of rubber hose pipes. It 
lias reci'ntly been suggested, however, tliat the rubber hose 
is attacked by the acid and caused to crack and perish. 
The author has examined specimens of hose which were 
supposed to have become corroded, and from his experi- 
ments it may be concluded that dilute fluoride solutions 
may safely bo used for disinfecting rubber hose pipes, 
although it is conceivable that badly mixed rubber con- 
taining basic mineral loading matter would show n corrosion 
due to file action of the acid on the loading material. 
The disinfecting power of the fluoride is doubtless mainly 
due to the loosely combined hydrofluoric acid. The com- 
mercial preparations never correspond exactly to the 
formula NII4F. IT F and the active hydrofluoric acid varies 
largely in different samples. The loosely combined acid is 
best determined by titration in a platinum or silver dish 
with N/5 baryta solution ; using litmus as an indicator, the 
end point is not very sharp. Most of the commercial 
samples contain considerable proportion? of hydrofluosilicic 
acid, which, however, is also a valuable disinfectant. Jj' 

— J. F. K 


Cvnfnfugal Separator [Milk], P. L Kimhiill, Bellows 
J'tdis., Vt., Assignor to Vermont Farm Machine Com- 
pany. U.S. Pat. 751,178, Feb. 2, 1904, 

The separator consists of a cylindrical drum, with a conical 
upl>cr part and a short cylindrical piece attached, through 
Minch passes a milk admittance tube reaching nearly to 
tiic bottom of the drum. Above the bottom is placed a 
iiorizontal perforated plate, and the drum also contains a 
hiK'r with vertical slots in its walls, for the purpose of 
directing the milk radially. Outlets are provided for the 
• ream and for the separated milk. — L. F. G. 

French Patent. 

Casehi ; Clear Solutions of . P. Horn. 

Fr. Pat. 335,789, Sept. 18, 1903. 

A 10 — 20 per cent, solution of commercial casein is made 
b\ using 7—8 per cent, (on the dry proteid) of caustic 
dkali. Ether (20 — 40 per cent.) is added, and the mixture 
N t-haken, allowed to stand, and the clear casein solution 
drawn off. — R. L. J. 


XIX.-PAPER, PASTEBOARD, Etc, 

Bamboo Pulp. C. D. Ekman. Wochenbl. f. Papierfab.^ 
1904, 35 , 461—462. 

The author calls attention to the extreme fitness of tho 
bamboo fibre for mixing with sulphite wood pulp to improve 
the cpuility of the paper and to take away its “ woody 
appearance. In length of fibre, softness, and whiteoerts, 
bamboo pulp is equal to the best cotton pulp. The bamboo 
is obtainable in unlimited quantities in tropical climates, but 
the cane itself will not bear the cost of transportation to 
Europe. The pulp would have to be manufactured in the 
district in which the bamboo is grown. Every species (rf 
bamboo is not equally suitable for pulp-making ; the pulp 
I is generally difficult to bleach and requires a large propor- 
I tion of bleaching pow’der. Home species can be bleached 
to a gootl white with 16 per cent, of bleach, whilst others, 
treated in the same way, give a poor colour with even 
25 per cent, of bleach. Only the fully grown canes can be 
treated economically. There should be a good sale in 
Eurojie for the best quality of bamboo pulp for the purpose 
indicated above.— J. F. B. 


(Z?.)_SANITAT10N; WATER PURIFICATION. 

('hloroform as an Antidote to the Injurious Effects of the 
Inhalation of Nitrous Fumes. Heyfferth. Concordia, 
Zeits. f. Arbeiter - Wohlfahrtseinrichtungen, 10, 319. 
Chem. Centr., 1904, 1, 472. 

The author recommends the proposal of E. WeUkopf to 
use chloroform in cases of inhalation of nitrous fumes. 
The chloroform should be administered in doses of 3 — 5 
drops (0*045— 0*078 grm.) at intervals of 10 minutes tilU 
*5 grms. hare been used.— A. 6. 


Hydrocellulose J So-called . A, L. Stern. Proc. Chem. 

Soc., 1904, 20 , 43. 

When cellulose is exposed to the action of dilute aoidb- 
under certain conditions, the tenacity of the fibre is 
destroyed, and it falls to a powder which has been called' 
hydrocellulose, and stated to have the empirical formula 
*C|8Hj20ii. It is now shown that when the above rea3tioii 
^^gs place, initead of g gain in weight, as theory indicates, 
is invariably a loss, and that a small amount of loluble 
IMer is formed, a portion of which, in ail probahfiit m 


m 
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J-glncose. The elementary composition of the powder is j 
also shown to be identical with that of cellulo‘'e, the previous , 
Statements bearing ou this point being founded on faulty i 
experimental methods. A hydrated cellulose is not formed | 
under these conditions, but a hydrolysis takes place similar j 
to that undergone by other carbohydrates under comparable ' 
conditions. 

English Patknts. , 

Paper P nip ; Mannfacfnre of [from Fin ze]. G. P. 

Hortcloup, Paris. Ping. Pat. 26,i49, Kov. 30, 1903. ' 
Under Interuat. Couv., Dec. 9, 1902. 

8ek Er. Pat. 327,130 of 1902 ; this .U, 190.3, H79. ~T. P\ B. i 

I 

Casein-CfUntose Compostfion, and Process for Produciny 
Same. .1. ('. Fell, Ijondou. P'roin the Casein Co. of ‘ 
America, Kevv York. Ping. Pat. 23,7.'»2, Nov. 2, 1903. 
f^KK.U.S. Pat. 748,709 of 1904 , this J., 1904. 128.—T F. B. : 

P’rench Patents. 

Waste Paper; Machine fo^ /iedveini;, Mnniy, and 

Kneadivy . U. Diet rich. Fr. I‘at. 33r»,736, Oct. 3, 

, 1903. 

The maeluiK' consists of two coiupurtinents, .i mixing 
cylinder nnd a kneading ehumlier of eonieiil loriii. The 
paper is fed in through a funnel attached to the end wall of , 
the mixing cylinder ; it is there i educed by ‘rotating toothed 
wings and passed into the kneading cliambt'r hy way of a i 
domed passage, partially open to the air, which discharges 
the reduced paper directly ou to the perijihery of the 
kneading drum.— J. 1\ B. 1 

Metallic Paper y Jmpermeahle to /hr, Water or (irrase, a?id 
Process of Mannjactnnny barne. Suddeutsehe Fatent- 
metallpupler-P'abr., Act.-Ges. I'r. Pat. 33.'i,79H, Sept. 18, 
1903. 

See Fug. Fat. 23,125 of 1902 ; (bis J , 1903, .50H.-~T. F. B. 

XX.-FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Bismuth; Some Combinations of , ledh Hydro.iy- ; 

benzoic Acids. F. 'J'hibault. Bull. Soc. Chiin , 1904, i 
31 , 30—38. ! 

Bismuth p-hydro.ry benzoate, Bi(C;TI,() 3 ) 3 . — This salt is ' 
obtained by heating on the water^bath pure anhydrous 
bismuth oxide, prepared according to the author’s method, , 
with an excess of ^j-hydroxyben/oie acid in the presence of 
Avator, so that n'uction takes plact' A\ith a saturated aqueous i 
solution of the acid. When microscopical examination 
shows that the yellow needles of the anhydrous oxide have 
diBavpeared, the mixture is evaporated to dryness, and the 
cold residue washed with absolutely anhydrous ether. The 
Halt consists of minute acleular transparent crystals, which 
are decomposed by the least trace of moisture. It eanuot ' 
be obtained by double dceoraposltion, nor by li eating 
hydrated bismuth oxide with the acid. 

Bismuth m-h ydroxybenzoate is formed in a similarmaimer, ' 
but has not been isolated in a stale of purity, since it is 
decomposed by all sob cuts, even by anhvdrou.s ether. 

Bismuth P-tesoreylate, (\,H ,(()Il)o(C().O.Bi()y[l .3.4]. 
—This salt is a Avhite pOM cler comprised of minute trans- > 
parent needles, insoluble m water and ordinary solvents. ' 
It is obtained by beating anhydrous bismuth oxide for 
several hours with excess of /S-resorcylic acid. The 
insoluble matter is then washed aith alcoliol or with boiling ' 
water, and dried. 

Bismuth hydroxysaheyUtic, ('„H, (OH)^. (CO.O.BiO) | 
[1 .4 .t)J, is obtained in a .similar manner by the action of ; 
hydroxyealicylic acid on anlndrous biumuth oxide. It 1 
occurs in small yellowish-white transparent needles, stable 
in presence of water. — 3. O. B. 

Camphor; Synthetic • 1\I. O. Forster. Chem. and 

DmggiBt, 1904, 64 , 289. , 

Thk author points out that the eonipounds, called “ pinyl ! 
oxalate ” and pinyl formate,? obtained as intermediate ; 


products in the manufacture of synthetic camphor (see this 
J., 1904, 75) are bornyl hydrogen oxalate (CiotIjjO.CO. 
COjH) and bornyl formate (C,oGi 70 .CH : 0) respectively. 
The reactions which occur in the conversion of bornyl hydro- 
gen oxalate into camphor and of bornyl formate into borneol, 
when the mixture of the tw'o compounds is heated with 
alkalis, are n.'prescnted bv the following equations : — 

(1) C,oH,-O.CO.C(),H = C,„HioO + H«0 + 2CO. 

(2) Ci,H,;O CII : 0 - C,olJ,sO + CO. 

—A. S. 

Nicotine; Reciprocal Solubility of in Water. C. S. 

Ifudson. Zeits. physik. Ghem. 1904, 47 , 113 — 115. 

The behaviour of nicotine with water is peculiar, and affords 
evidence of the existence of combination of the base Avith 
water. When equal volumes of nicotine and water are 
mixed ut ordinary temperatures, a marked evolution of 
heat, and a considerable contraction in volume occur, the 
resulting mixture having a viscous consistence resembling 
that of glycerin < )n warming, separation occurs, aud two 
layers of liquid are formed, the upper stratum consisting of 
a saturated solution of nicotine in water, the lower of a satu- 
rated solution of water in nu^otine. When nicotine is frozen 
in a mixture of solid cm bon dioxide and ether, it solidifies 
to an amorphous mass which doe,N not crystallise Avhen 
sloAvly Avarmed. , Nicotine mixes Avitli water in all pro- 
portions at temperatures under 60*^ F., and above 21(FF. 
Between these temperatures the reeiprocal solubilities vary. 
ITiis AATis determined by the method of Alexejew, by noting 
the temperature ut Avhich turbidity occurs in mixtures of 
knoAA’n weights of the tAvo bodies. The temperatures oi 
siqmration and re- solution of knoAvn quantities of nicotine 
in water were found to he as IblloAvs ; — 
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The ]diysical properties of the two layers of liquid 
containing nicotine and water, are of interest. “At about 
90'’ F. a saturated solution of Avater in nicotine has the 
same density as ii saturated soliitiou of nicotine in water.” 
Above this tempemture the density of the nicotine layer 
is less than that of the water layer; below it, the nicotine 
layer is tlie denser. Consequently «hen a mixture of 
equal AA eights of nicotuu' aud water are heated above 
210" F. and cooled; ut 205® F. it becomes turbid and a 
lay'^er of nicotine .saturated with water separates and 
floats on the top. When the mixture cools to 90® F. the 
layers change placi's, thi‘ nicotine layer sinks and the 
aqueous stratum rises. At 64' the layers mix and the 
solution becomes homogeneous. The dcvelopmeut of heat 
on mixing iiio.otinc with Avater is probably due to the forma- 
tion of a hydrate ; the same is borne out by the effect of 
dilution on the oi»tical rotation aud refraction equivalent 
of nicotine. The formation of thN hydrate is the probable 
cause of the apparent reciprocal solubility of the two 
substanees really insoluble in each other. — J. 0. B. 

Alkaloids in CJonnnn maculaium ; Distribution of the . 

K. H. Farr and R. Wright, l^harm. J., 1904, 72 , B15. 

The plant was dried in warm air, extracted Avith cold 
70 per cent, alcohol, and the extract added to water con- 
taining a fcAA' drops of sulphuric acid ; the liquid was then 
evaporated till free from alcohol. The solution was made 
ulkaline with potassium hydroxide, extracted with chloro- 
form, and the chloroform solution extracted with dilute 
acid, again made alkaline, extracted with choroform, and 
the alkaloids taken up in dilate acid, liberated by means of 
alkali, extracted with chloroform, and converted, by means 
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of fuming hydrochloric acid, into the hydrochlorides, 
which Avere weighed. The results showed the very 
lapid production of (alkaloids as growth proceeds, espe- 
<‘ially during the flowering and fruiting stages; in the 
latter, the increase goes on until the fruit is about three 
parts grown, after which the percentage of alkaloid 
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diminishes. The table shows the amount of alkaloid 
hydrochloride found in the various parts of hemlock taken 
from the same source. 

The amouDt of alkaloids calculated as hydrochlorides 
found in the dried hemlock fruit ot commerce averaged 
0*674 per cent., whilst that found in English fruit gathered 
by the author averaged 2*13 per cent. (limits, 1 *05 and 
3 *57 per cent.).— T. E. B. 

Oriuuje Oil; South American . J. C IJmney and 

C. T. Bennett. Pharrn. J., 11)04, 72 , 217. 

'I’he author.s have examined a sample of South American 
orange oil, wliich resembled in appearance Paraguay petit- 
grain oil, but had a more dedicate odour, d'he characters of 
the oil more clo.sely reseaibled those of orange-leaf oil than 
of orange-flower oil. A comparison of the oil with some 
other oiE is given in the following table : — 


1 

I'jirairuiiy ' 

reiilK^rain Oil 

Kroneli 

Pelit^raiii Oil. 

Pivtieli 

Neroli Oil. 

Ohine.se 

Neroh Oil. 

(l-H'.U 
+ O' .iO" 

.'•2* 1 per (•(‘ 111 , 

IH'O 

on 0 „ 

0-K.S.5 -0*000 
About 2" 

.'ill 7.'5 jier cent. 

‘J.A Jiri „ 

0*870-0*880 
) J ' to •+.•> ' 

111— 20 plT (-(‘Ilf , 
-0 - j;, 

0*850 
-t .35'’ 

4*70 pvreont. 

*21 -4 „ 


( >\Aing to its low content ol teipeucs, the oil is readih : 
wlublc in alcohol (c.ji., jn 2 vols. of 70 per cent, alcohol) | 
AViieri the oil is fractionally distilled under reduced pressure, i 
lilt optical rotation of the fractions gradually increases ami ' 
I lie rcliactive index decreases with increase of specific 
jianty and boiling point. In the various fractions the 
..ulliois buAC detected /-pinene, dipcutciie, furfural, geranyl 
acetate, hnalol, and gcrauiol. The oil also ]>robubly 
"oniains terpineol, but, at the most, onl} traces of methyl 
iiiiliranilate. For soap-scenting and perfumery purposes, 
llicod apjiears to compare very favourably, with regard to 
odour Aalue, AMtli Frencli petitgrain oil. — A. S. j 

Acid [T^rcc] in Bismuth Sahcylatc ; Suggested j 

7V-S/ for \l)idection of'\ . VV. Lvon. XXlll, ! 

page 273. ' I 

('Iditral and Butglrliloral ; Itcactioii for Distinguishing i 
txfirrt'ji . E. Gabutti. XXIIl., page 273. ' 

English Patents. I 

t'irpeiH Alcohols and Artificial Perfumes. J. Wetter, j 
hoiidun. Prom Heine and Co., Leipzig. Eng Pat. 3.'543, i 
K(d). n. ]'.)03. ‘ I 

.>KK i r. Pat. 329,.)29 of 1903 ; this J., 1903, lOGll. — T. E. B. | 

ilriiUdcnc- Acetic Acid, its Nitrile or its Ethers ; Manu~ \ 

J act are of New Compounds derived from . A. j 

Verley, Paris. Eng. Pat. 2o,G9.j, Nov. 2 1, 1 903. Under ; 
luferuut, Conv., Nov. 27, 1902, ' 

I r Pat. 320,771 of 1902 ; this J., 1903, 8l9.~ T F. B. I 

United States Patents. j 

Pnfigallic Acid Ethers ; Aeidyl Derivatives of , and : 

Pioce.ss of Making same. K. Stephan and F. Kaiser, j 
Assignors to Chem. Fabr. auf Aclicn, vorm. E. Schering, I 
Berlin. U.S. Pat. 751,210, Feb. 2, J904. I 

■ i r 1 cacti iig on the alkyl ethers of rufigallic acid with acidyl- i 
3 mg agents, acidyl derivatives are obtained, which are | 

“ soluble in water, and sparingly soluble in alcohol and 
dier; they have a yellow or browiii.sh colour, are tasteless, j 
lid have a purgative action. — T. F. B. I 

Dialfigl . Barbituric Acid; Process of Making . j 

M. Eugelmann, Elberfeld, Assignor to Farheufabr. vorm. i 
F Baytr and Co., New York. U.S, Pat. 761,724, Feb, 9. 
1904. 

'i:i. Eng. Pat..22,967 of 1903; this J., 1904, 70.— T. F. B. 


French Patent, 

Dihydroxybeuzenes, Formaldidu/de, and Ammonia; Pre- 
paration of (Unnpounds Soluble in Water from . 

Soc. .Moller and Emsert. Fr. Pat. 335,725, Oct. 3, 1903. 
See Eng. Pat. 20,223 of 1903 ; this J., 1903, 130G — T. F. B. 

XXI.-PHOTO&BAPHIC MATERIALS AND 
PROCESSES. 

Matt Gelatin IPhotographic] Paper; Preparation of 

P. Hanneke. Phot. Mitt., 1904, 41, 49—51. 

A suiTAJiLK unsized paper is provided, on the side to 
be coated, with a layer of chrome-gelatin (7*5 grms. of 
gelatin, 200 c.c. of distilled water, and 15 c.c. of 2 per 
cent, cliroiiie-aliiin solution), which prevents the emulsion 
from sinking into the paper. This preliminary treatment 
can be dispensed with by using the matt baryta paper now 
obtainable coinmcrcially. The preparation of the following 
solutions, Avhieh may be ettected in ordinary daylight, is 
next carried out : I, l^mulsion gelatin, 25 grins. ; distilled 
Avater, 400 c.c. ; aminumutu chloride, 2 ignus. II. Silver 
nitrate, 14 gnus.; water, 100 c.c. 111. Citric acia, 
3 grms. ; Avater, 50 c.c. ']'ho»e are then brought to 
.lO G. and mixed by lamplight in the following way ; 
solution II. is run into 1., which is kept Aveli stirr^, 
.solution III. being then added. The emulsion obtained 
is filtered through fiunuel and applied to the paper fby 
lamplig'al) as follows A portion of the emulsion, heated 
to 40°— 50^ C„ is poured into a clean flat basin, in which it 
should have a depth of about 1 cm. A sheet of paper, 
with the prepared surface downwards, is laid carefully on 
the emulsion, the corners being raised to see if any air 
bubbles are pie.Hent ou the paper ; these must be removed 
by means of a glass rod. The paper is left on the emulsion 
for a minute, after which it is carefully raised by two 
corners, .so that the excess of emulsion may drain off 
without running ou to the back of the paper. The sheets 
are then hung by wooieri clamps in a dark, moderately 
warm room (near the stove). After two or three hours 
they become dry, and are then smoothly rolled on to 
a pasteboard roller. The paper can then be exposed, 
toned, and fixed as u.sual. A suitable combined toning 
and fixing bath is the following; — Water, 1,000 c.c. ; 
sodium thiosulphate, 200 grms. ; cry.staIliHed sodium aeetate^ 
12 grms. ; lead acetate, 12 grms.; ammonium thiocyanate 
(sulphocyanide), 10 grms, ; citric acid, 4 grms. ; and 1 per 
cent, gold chloride solution, 60 c.c. The prints must be 
strongly overprinted and placed direct in the above bath, 
which gives good purple and violet tone^.— T. H. P. 

K 8 
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PlaHnotype Process. L. Ebert. Phot. Corr. ; through - 
Phot. Mitt., 1904, 41 , 33. 

Thb following seDsitifling solution is recommended for 
platinotype papers : — Potassium platinochloride solution 
(1:6), 12 c.c. ; “normal iron solution” (commercial), 
7 c.c. \ “iron chlorate solution” (commercial), 4 c.c. For 
cold tones gelatin is used for the film, and arrowroot for 
warm tones. For use with thin negatives, the “ normal 
iron solution ” is omitted, and the chlorate solution is 
increased to 11 c.c., whilst for hard negatives the chlorate 
solution is dispensed with, the sensitising bath consisting of 
platinochloride solution, 12 c.c.; “normal iron solution,” 
1 1 c.c. Development is carried out at about 50* 11. (62*5''’C.) 
Tvith a solution containing potassium oxalate solution (1 .3), 
1 00 c.c. ; oxalic acid solution (1 : 1 0), 20 c.c. ; water, 100 c.c. 
For sepia tones it is preferable to add 20 c.c. of saturated 
mercuric chloride solution to the developer. It is stated 
that a sepia print ])reparc(l in this manner has lu'cii exposed 
to the light for 12 years without deteriorating sensiblv. 

— T. F. B. 

♦Syrian Asphaltum for Printing Plates and Window 
Transparencies. ( \ Fleck. Sprechsual, 37, HI — 112- 

Thb asphaltum is jiuriticd by mixing the powdered mass to 
a thick pulp with chloroform or oil of turpeutine, and then 
shaking up several times with fresh ether. Finally, the 
ethereal mixture is filtered, and 5 parts of the residue 
are dissolved with 50 of pure chloroform, 75 of 85 per 
cent, benzol, jind 1 part each of chemically pure lavender 
oil and Soudan brown, this last-named increasing the 
sensitiveness to light, whilst the lavender oil increases the 
tenacity of the film and facilitates development. The 
filtered and clarified solution is used for coating metal 
plates, and these, when dry, are cophid under a negative 
or transparency, with an exposure of .30 — 45 minutes 
in strong daylight. After cooling down, the plates are 
developed with oil of turpentine, or a negative print can 
be obtained by developing with alcohol, this solvent taking 
up the jiarts of the asphaltum acted on by light and 
leaving the shaded parts, If the asphaltum solution 
he mixed with solutions of caoutchouc and sulphur in 
chloroform and benzene, the resulting film (without gelatin 
or collodion) will give delicate line prints on glass, suitable 
for fine etching with hydrofluoric ucid. Very delicate 
screens can be produced on glass or stone with a film 
composed of Syrian asphaltum, 1 part ; virgin wax, 1'2; 
‘'tearic acid, 1*2; and “ gas black,” 0*2 part, dissolved in 
oil of turpentine on the water-bath. An open grain on 
granulated litho stone cun be prepared by traversing the 
surface with n printing roller charged with a nitrobenzene 
solution of asphaltum. The gradation of half tones can 
be increased , and the use of a reversed negative dispensed 
with, by coating mctachromotype paper with asphaltum 
preparation, transferring the ex}) 0 sed print to the stone, 
and developing after removing the paper or celluloid film. 
For coloured prints on marble, the unpolished surface is 
coated with a mixture of Syrian asphaltum, 5 parts ; virgin 
wax, 1 ; oil of turpeutine, lllU ; petroleum spirit, 100 parts. 
After development, all the parts to he left uncoloured are 
protected by a coating of rubber solution, and the dye is 
poured on to the stoue, into the pores of which it penetrates, 
and reproduces the design with softened outlines. For 
window transparencies, the preparation first mentioned is 
applied to glass plates, previously coated with a 10 per 
cent, solution of gelatin or 4 per cent, crude collodion. 

—C. S. 

PhotO'BetroffressioUf or the Disappearance of the Latent 
Photographic Image. L. Baekeland. Brit. J. Phot., 
1904, 61, 146—148. 

When exposed photographic plates, films, bromide papers, 
and, in some cases, chloride papers (of the “ velox ” class) 
aire not developed for a considerable time after exposure, the 
latent image will gradually diminish and at length nearly, 
if not totally, disappear. Dry jilates are least subject to 
this change, while bromide papers and films show rapid 
“ retrogression ” under certain conditions. The nature of 
the developer used has no influence on the extent of this 
change ; that it is a chemical change is shown by the 


following facts : — Plates kept at atempeintnre of 0®— 4® C. 
showed no sensible retrogression after two weeks, while 
those which had been kept at 40° — 48° C. showed marked 
change after three days ; plates stored over sulphuric acid 
showed much less deterioration of the latent image than* 
when kept in a moist atmosphere ; if the emulsion has a< 
slight acid reaction, or contains any considerable amount of 
chromium salts, the retrogression is much more marked 
than in a neutral or chromium-free emulsion, while if the 
emulsion be slightly alkaline, the retrogression is reduced to 
a minimum, even in the presence of chrome alum. An 
over-exposed plate has practically no tendency to this 
change, under-exposure affording the most favourable cir- 
cumstances. It thus appears that photo-retrogression will 
vary with different brands of plate, film, or paper, and with 
certain kinds of film and paper will be very apparent, even 
48 hours after exposure. — T. F. B. 

Developers; Constitution of , which Develop in 

Absence of Alkali. A Lumiere and A. Seyewetz. 
Phot. Mitth , 1904, 41, 51—54. 

Sun8TANCE.s wliich liave the property of developing the 
latent image of a photographic plate contain in their 
molecule an aromatic nucleus possessing either two hy- 
droxy 1 residues, oi two amino group*;, or one hydroxyl and 
one ammo group standing in the ortho- or para-position one 
to the other. It was formerly thought that the only com- 
pounds cayiahle of developing without the addition of alkali 
were such as contain in their molecules two of the above 
arrangement-, hut certain developers, such as o* and p- 
amino-phenol, o- or p-phenylenediamiiie, and o-toluylene- 
diamine, which contain only one of these groupings, have th<* 
power to devi'lop in the presence onl^ of sodium sulphite ; 
these all contain at least one amino group. This power of 
(levelopiog in absence of alkali is not affected by the intro- 
duction of alk_> 1 groups into one or both of the amino groups, 
hut an acid residue diminishes the reducing power consider- 
ably Compounds (like, e.g.y bydroquiuone) ha\ ing a double 
developing function due to hydroxyl groups develop too 
slowly in absence of alkali to be of practical use ; hut if 
amiuo groups occur simultaneously with the hydroxyl in 
such a compound, the developing proyierty is considerably 
enhanced, and this more so as the number of amino groups 
is multiplied, ('ertain other substances are able to develop 
without the addition of alkali. These are formed either : 

( I ) hv the combination of an ammo developer with a non- 
dev eloping phenolic compound ; all these acc too slowly to 
be of prac’ical use ; or (2j by the combination of a phenolic 
developer with an amino developer ; when those are suffi- 
ciently soluble in alkali sulphite solutions, they may be 
practically employed. — T. H. V. 

PiNonisH Patents. 

Photogrnphie Films. P:. F. Beckwith and T. A. Garten, 
Ionia, Mich. Kng. l‘at. 27,059, Dec. 10, 1903. 
PnoTOGRArmr plates, films, papers, &c. are placed verti- 
cally in a receptacle into the bottom of which a sensitising 
liquid is slowly introduced ; the plates, &c. are thus more 
highly sensitised at the bottom than at the top, this being 
to “ compensate for variations in the actinic intensity of 
light due to diffi'iences in altitude.” — T. P\ B. 

Photographic Developer [“ ”] ; Preparation' 

and Employment oj a New Substance as a . B. J. B. 

Mills, London. PVoni Soc. Anon. Plaques et Papiers 
Photographiques, A.. Lumidre et ses Fils, Lyon-Mon- 
plaisir. Pmg. Pat. 71 63, March 27, 1903. 

See Pat. 325,385 of 1902 ; this J., 1903, 709.— T. F. B,. 
French Patent. 

Photographic “ Developing ” Paper tr ith Covering, soluble 
tn Water, to Protect it from ** Fog*' [SfamA'j. Chem. 
Fabr. aur Actien vorm. E. Sohering. Fr. Pat. 335,807, 
Sept. 21, 1908. 

The film of gelatino-bromide or similar ** developing 
papers is protected from mechanical damage, or froow 
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contact with foreign substances, by a coating of dextrin or 
flimilar soluble inert substance. A 5 per cent, solution of 
(lextrin is suitable lor ordinary gelatino-bromide papers. 

— T. F. B. 

XXn.-EXPLOSIVES, MATCHES, Etc. 

.Explosives f Progress in the Manufacture of , since i 

the Development of Organic Chemistry. W. Will. Her., | 

iyo4, 37, i26h— ‘jys. 

I'hb author describes the developments in tlie manufacture 
of explosives from the discovery of gunpowder in the 
fourteenth century up to the present time.— A. S. j 

Explosion of Nitroglycerin ; Circumstances attending an 

, which occurred in the Final Washing House of the ! 

Factory of the Cotton Powder Co.^ Lt<l.. at U pleas j 
Marshes, Faversham, on Nov. 9, 1903. By ('aptuin | 
.1. IL Thomson, H.M. (^hief Inspector of Explosives. 

1'iiis ex])lo3ion resulted in the death of one man. There 
were at the time of the explosion 1,000 lb of nitroglycerin 
ill the building, the whole being contained iu the washing 
t:mk. The crater lorined was about 30 ft. iu diameter and 
4 to .5 ft deep. The possibility of the vibration of an 
air i>ipi' or the fiictioii of a rubber shoe as the originating 
cause of tlu' explosion is dismissed us improbable, ami 
Captain Thomson arrives at the conclusion that it was due 
to the dropping of a small lead filter on to a tray containing 
some 3 lb of nitrogl> eerin. It is sujjgested that it would ho 
hi'tter ‘‘ to curry out all such opcniiioris ns filtering samples 
in the laboratory on a much smaller scale ; but if it is | 
'■equired to do this in the final washing house, the filter : 
should be made of some lighter material, sucli as ebonite, ’ 
and should be mounted on a fixed stand.” ! 

In connection with the report, Dr Dupre carried out 
somii (‘xperiments as to whetlu i it was possible to produce 
an explosion of nitroglyeeriu with a luhber shoe on a lead i 
surface. Drops of nitroglycerin were placed on the lead j 
and were submitted to violent glaiioiiig blows from a rubber- j 
shod foot, but without effect. The experiment was repeated i 
vMthsome fine sand sprinkled on the explo.siv^i', with the ! 
nitioglycenn frozen, and finally with a little pawdored 1 
'-ulphur added, the last expenment being to aseertaiii 
whether free sulphur in the india-rubber could have 
jiiodiiced the eflFect, In all cases the result was nil. (See 
also this ,1., 1903, fifiO and 1366.)— (1. W. McD. ^ 

J'xpiosion of Fulminate-Composition ; Circumstances j 

attending an , at the Factory of the Blenheim ' 

Engineering Co., Ltd., at Tunnel Lane, Greenwich ! 
Marshes, on /M . 18, 1903. By Major A. Cooper- Key, | 
Jl.M. Inspector of Explosives. i 


Fbenoh Patewt. 

Explosives; Manufacture of . M. Bielefeldt 

Fr. Pat., 835,801, Sept. 19, 1903. 

An addition of potassium perchlorate to the other 
ingredients is claimed to increase the safety of the explosive 
in presence of fire-damp, without decreasing its explosive 
power. — C. A. M. 


XXin.-ANALTTICAL CHEMISTRY, 

INORGANIC— QUAN TIT A TI VE. 

Nitrogen ; Determination of , by KjeldahVs Method. 
(luiiiness liesearcli Lab. Trans. 1903, 13 — 16. 

The various modifications of thi* Kjeldahl method are 
discussed and the results of a number of test analyses by 
Gunning’s modification arc given. In an addendum it is 
pointed out that when testing natural products like barley , 
a larger amonut of sulphiiiic acid must be used than when 
working with pure nitrogenous compounds. The amount 
of acid should be sufficient to completely oxidise all 
carbonaerjons matter, and to leav’e an excess in which the 
potassium sulphate forms a tolenibh' liquid solution on 
cooling — A. S. 

Gas Analyses by Combu.stion ; Calculation of 

A.^Vohl. Bcr. 19b4. 37, 429—433.“ 

The errors iutroducad into the calculation of gas-analyscs 
by combustion, through the assumption that the molecular 
volumes of all gases arc alike, are very considerable, 
compared with the accuracy of modern gasoimdric methods. 
The luolecuiar volumes of .vome common gases according to 
the latent determinations of density and molecular weight, 
arc as l<)llow^s, that of oxygen being taken as unit: — 
Hydrogen, 1*0017; oxygen, 1*0000; carbon monoxide, 
1*0000; methane, 1*15020; and carbon dioxide, 0*99393. 
Hence 100 volumes of carbou monoxide exploded with 
.'•O volumes of oxygen yield 99*4 volumes of carbon dioxide, 
a contraction of 50*6; and if the carbon monoxide be 
calculated, as usual, from the contraction, we get for its 
volume 2 X .50*6 = lol *2, an error of 1*2 per cent. The 
true molecular volunie-i should therefore always be used, 
and the cahmlaticns m thi* commonest cases will take the 
following forms, where the symbols oi* formulffi indicate 
the volumes of the respective gases, and K stands for the 
contraction : — Hydrogen : H — 0*6670 K ; 11 = 2*0034 O. 
Carbon monoxide: CO = 1*9760 K; C'O = 1*0061 COg j 
C()-=2 O. Methane: CH 4 = 0 * 4 y 90 K ; CH^^ I *0082 CO^; 
CH 4 = 0*.501U D. Other cases can of course be easily worked 
out. — J. T. D. 


Thk explosion, which seriously injured a workwoin;in, took 
place during the filling of tubes with a composition of 
potassium chlorate, antimony sulphide, and amorphous 
I•ho8pho^us, and was undoubtedly due to the friction caused 
h\ the withdrawal of the wooden rammer which fitted too 
nc^htly. The explosion was communicated to some 3 t<» 
4 oz, of composition lying on the table, and this caused the 
^ hicf damage. — G. W. McD. 

United States Patents. 

E.rplosive, and Process of making same. B. D. Pike, 
San Francisco, Cal. U.S. Pat. 751,751, Feb. 9, 1904. 

Metallic salts containing oxygen are reduced to powder 
winch is mixed with ‘‘ china-nut ” oil so as to cover the 
particles of powder with the oil. Carbon and sulphur are 
theu added and the whole mixed.— A. G. L. 

Explosive. H. Poetter, Dortmund. U.S, Pat. 751,807, 
Feb. 9, 1904. 

See Eng. Pat. 21,189 of 1902 ; this J., 1902, 1471.— T. F. B. 

Priming Composition [ for Detonators, ^o.] M. Bielefeldt, 
Berlin. U.S. Pat. 761,605, Feb. 9, 1904. 

See Fr, Pat 326,055 of 1902 ; this J., 1908, 760.— T F. B. 


Boric Acid ; Determination of , as Phosphate. 

F, Mylius and A. Meusser. Ber., 1904, 37 > 897 — 401. 

Boric acid is separated from other substances by forming 
with methyl alcohol the volatile methyl borate (b. pt., 
65" C.) and distilling this otf. The authors then recommend 
the use of phosphoric acid, the aqueous distillate of methyl 
borate being mixed with phosphoric acid and excess of 
ammonia, and evaporated till evolution of vapours ceases, 
and finally heated at 400° C. in a current of steam till the 
excess of phosphoric acid is completely driven off. Boryl 
phosphate, BPt) 4 , is thus left behind, aud is then weighed. 
The method is said to be sufficiently accurate to be useful iu 
technical work. — J. T. D. 

Road Materials; Testing of — — , L. W. Page and 

A. S. Cushman. U.S. Dep. of Agr., Bureau of Chem., 
Bull., Eo. 79, 1-46, 

Tub most important physical and mechanical properties of 
road materials are hardness, defined as the resistance which 
a material offers to the displacement of its particles by 
friction ; toughness, or the power to resist fracture under 
impact; and cementing or binding power, or the power 
possessed by rock-dust to act as a cement on the cofuraer 
fragments composing crushed stone or gravel roads. The 
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ti*8t8 in U 80 at the School of Jirid^^h and Koads in France ! pcreenin^ it. is fed on to the disc from a funnel, four litres 
are as follows of sand being used tor each test. The diminution of height 
The Dt’val t-est in used for determining rhe resistance to [ wnd loss in weight of the specimen is ascertained after 
abrasion, and hay been found exceedingly imeful. It is , every ],000 revolutions; afttT 2,000 revolutions the speoi- 
carried out by breaking the rock into aniforni pieces ' men is reversed, so us to expose both ends to the grinding 
capable of pnssiug in all ))OHition8 through a G-cin. ring; j action. The loss in height after 4,000 revolutions is taken 
6 kilos, of these pieces are wushed and dried, and then i as the result of the test. 

placed in an iron eyliiuhn on which a eo\er is bolted. ] The im/>act test consists in letting two hammers, one 

These cUinder.s are 20 cm. in diameter and 84 cm. in depth j weighing 12 kilo.s., the other 20 kilos., fall from heights of 

and are mounted in pairs on a shaft so that the axi.s of 11^0 em. and 80 cm., rc8pecti\el\ . on 4 cm. cubes of the 

each cylinder is at an angle of 30 ’ with the axis of rotation. ! material.s, at least three cubes of each material being used 
The shaft is revolved at the rate of 2,000 re\olutions per i with eacli hammer. The number of blows necessary to 

hoar. At the end of 5 hours the machine is stoitj^ed, the | -‘rack the specimen, as well as that needed for its complete 

eontents are emptied into a ha'^iu, using water tn wash out destructnm, is noted. The determination of the porosity, 
the cylinder, and the washed hiokeii material is sei»arated ‘>f <he effect of frost, and of trausicrse breaking are also 
into three sizes : above 1 cm . between 1 eni and 0* IfJ cm., occasionally caiiied out 

and below O'lr. cm, diamctei. 'I’he weight of tins last I'kn irood pavnnj hlovks, the resistniice to w^ar when 
poi-tion is ascertained. .As it has been loinul that only the smiratcd wath watei is measured bv the 1 >orry machine as 
best varieties of rock give less than 100 gnus (2 jmr cent.) above, except tliat emery is substituted for quartz sand, 

of powder under 0* le; em., the mi Mbcr 20 uas idopteil as The eowpreifmn t(‘st is mad<> witli a hydiaulic press upon 

a standard of cxeclleiice, and tlie “ co-idlicient of weai ” of prismatic si>ecimeiis with a base 8 cm. square, and a height 
any rock ip calculated from the formula— tlml of a jiai ing block, the grain (»f the wood being 

‘ parallel to the direct ion of the load. The test specimens 
Co-efficient of wear “ 20 v are either dried at 30° to 4()" ( ^, or saturated with an amount 

. , . ^ , ,1 of watei, equal to that absorb! d in service. Ihe resistance 

in which ^ IS the weight in grms. of detritus under impact is determined on three dried and three wet 

0*]6 cm. obtained per kilo, of rock used. .specimens, using the 20 kilo, hammer, and a fall of 200 cm. 

The compression test is made on at least three 2.5 mm. q’he test jnece has abase 0 cm. square, and a height equal 
cubes of rock with a liydraulic compre.ssiori machine. The to that of the iiaving block, and is placed in a east-iron 
cubes are tested either after desiccation m the open air, or case 7 cm sipiare, open at top and bottom, the prism 
at a temperature of 40' (\, or after being saturated with being lu id ni place by a resinous cement, and projecting 
water. The number 20 is again taken as the coefficient of l em. above the ease, q^u' number oi blows which cause 
the hardest rocks, the coefficient of any rock being calculated an apprc'ciable breakage, indicated by a .smaller rebound of 
from the formula — the hammer and a diminution in height of the specimen, is 

(Coefficient x M = 150 E nof(*d. For determining the thrust caused by absorption 

’ when expansion is partially ])re\euted, whole paving blocks 

where E represents the breaking loud in Kilos, per sq. cm. are used. The thoroughly dried block is placed in a water- 

To determine tlie of the rock, the cubes used for fids i tighf receptueh* and held between two plates at top and 

test pre measured and weighed. bottom, so tliat the top face rests against a stationary block 

The test for hardness is made with the Dorry machine. I of cast-iron, the lower plate being supported on the small 
At least three speeimen‘> of iiach sample are prepared, . lever arm of a cement-testing maebine. Water at 30" C. 
8 cm. high, and 4 cm. by Gem. in cro.ss- section, 'fhese is ])Oiired around the paving block; as soon as the lever 
specimens are placed, two at a time, so that (hey lest on , arm !)f the nmchine tends to rise through the expansion of 
the upper surface of a circular grinding dihC of «a8t-iron, ' the block a valve j.s opened through winch mercury pours 
rotated at tlie rate of 2,<)0t‘ levolutions per hour, in a into u vessel ‘-upported at the end of tin* arm till the arm 

horizontal place, by a crank. I'lie speeinicns are lield by er.rnes back to mid-position, when the valve is closed. The 

clamps 2G cm. from the ceiitie of the disc, and weighted so weight of mercury in the \i‘88el is cousequentl} a measure 

as to press against it wdth a pressure of 250 gnus, per sq. cm. of the foice excrti'd by the test piece, and, as tlie vessel is 

Standard sand, obtained by ciiishing quaitzite rock and i supported on a spring balance, can be read at anytime. 



Ejg. 1,— Ebiquette Machine. 
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( >1. serrations are made at first every three houw, then 
*>\ery 12 hours, and finally every 21 hours until all increase 

-•eases. 

For asphalts only chemical analyses are made. 

In Portugal the Deval test is used, as well as a com- 
i-iession test, carried out on dry and wet 10, 7, and .'i cm. 
eubes, the number of kilos per sq. cm. required to destroy 
,i test piece being used for comparison. 
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Fig. 3, — Showing Point op Eailvbe in Cementation Test. 


The following are the tests used in the road material 
laboratory in the United States. The Deval test la carried 
out practically as in France, the pieces uaed being of such 
a size as to pass through a 6 cm., but not through a 3 cm., 
ring. They are dried at 100° C. before being put intb the 
machine, llesides the French coefficient, a “ Department 
coelhcient ” is calculated by subtracting 4,000 grmsi from 
the weight of the remaining fragment^’ over 8 cm. ih ske, 
and dividing the difference by 10. Tf the result be 0, the 
material is considered unfit 
for road-making. • ■ 

For the cementation test, 

1 kilo, of rock fragments* 
passing through a 6 ilim.» 
but not through a 1 mm., 
screen are ground in a bkll- 
mill for 2.J hours. 'The 
mill contains two iron balls 
weighing 2.') lb. eath, and 
makes 2,000 revolutions per 
hour. The powder obtained, 
which should pass thrOngh 
a 0*25 mm. mesh, is mixed 
with water to a stiff dough, 
and kept in a closed jttr for 

24 hours. About 23 grms. 
of this dough are then placed 
in a cylindrical metal disc, 

25 mm. in diameter (A., 
Fig. 1), and subjected, by 
means of a closely fitting 
plug, to a pressure -of 100 
kilos, per sq. cm. For this 
purpo5e the die is placed 
on a platform supported by 
a hydraulic piston, below 
which water is admitted, the 
whole being so arranged 
that as soon as the platform 
is raised ^ in., which re- 
quires one minute, an electric 
circuit is completed which 
shuts off the water-supjply 
and opens an exhaust, the 
maximum pressure being 
only exerted for an instant. 
If the lieight of the resulting 
briquette is not exactly 23 
mm., more or less material 
is taken so as to obtain a 
briquette of this height. Five 
sucii briquettes are then 
raude, dried 12 honr$ in air, 
12 hours in a steam bath, and 
tested in the machine shown 
in Fig. 2. it consists of a 
1 kilo, hammer (Il)„gQided 
by two rods (D) and ending 
in a small coue (L) ' at the 
top, which is caught' on its 
lower side by two‘ spring 
bolts, aud liftwl by a cross- 
head (I) joined to a crank 
shaft above. A vertical rod 
(P; directly over the. cone 
can be adjusted so as to give 
a drop to the hammer vary- 
ing Irom less thaii 1 mm. 
to 10 cm., the standard drop 
being 1 cm. When the obne 
of the hammer is bronght 
into a hollow cone at th^ 
lower end of (P), the ham- 
mer is exactly centred^ add 
is free of the rods (D). As 
the cross-head (I) risei, the 
cross-bolts are tbrdst open 
by the rod, releai^g'the 
hammer, which falls on Ailat- 
end plunger (B) of kilo; 






weight, pressed oo the briquette (( ')* hy springs sur- 
rouoding the guide rods ( F). This plunger (B) is bolted to a 
•cross-head (G) with which a small lever (J), holding a brass 
f>eiicil (K), is connected by a link motion, giving the pencil 
a vertical movement five times as great as the movement 
of the cross-head. The movement of the pencil is recorded 
on a slip of silicatod paper fastened on a drum (A) which 
moves through a small angle at each stroke of the hammer. 
A steel rod (R), passing up through (I), and through a 
piece of metal attached to the cone rod (P) is fastened to 
the cross head (G). By means of this and a \ernier scale 
(M) the fall ot the hammer can be regulated, and by 
lowering the cone rod iintd it rests on the hammer cone, 
the height of the briquette can also bo measured. The 
number of blows needed to destroy the bond of cementation 
of the material is noted, a diagram similar to that in Fig. 3 
being obtained. At the last point the uuitenal does not 
recover from the blow, and the plunger stops at the point 
to which it is driven. The briquette itself is fastene«l to 
the bed-plate of the machine by means of a drop of thick 
shellac. The test is stated to gne very usefnl comparative 
aesults. 

The test for faughmss is made on li.'i y mm. 
cylinders cut by means of a spluricai eon* savi The 
impact machine* u.^ed is similar to that employed for the 
cemontation rust, except that a plunger with a lu-mispheneal 
end, 2 cm- in diameter, is used, the idea being to imitate 
Ibe blows caused by triiflic. Ti'lie hamnur used vviighs 
2 kilos. ; it is allowed to full I cm. for the first blow and 
an additional 1 cm. for every successive blow until the test 
piece fails. 

For the absorption test, a smoothly worn stone from the 
abrasion test, weighing 20 to 60 grins., is used. It is 
weighed in air (A), immersed in water, immediately re- 
weighed in water (B), and again weighed in water after 
hours' immersion (C). The number of lb. of w'ater 
nbsorbed by 1 cb. ft. of rock will e([ual x The 

jspcciflc gravity and weight per eb. ft. are also deter- 
mined. The Doriy maehiue IS used for determining bard- 
neas. Compression and teniile fi sts are also carried out 
occaaiouivlly. 

For paving bricks the most imjiortant the rattier test 
The drum is 28 in. in dianu ler, and 20 in long, and has 1*1 
cast-Rteel slats, it is run at a late of do rotations per 


breaking and compression tests are also made on cylmden 
1 or 2 in. in diameter, but are of less value than the rattler 
and absorption tests. 

For testing cement, the methods of the American Society 
of Civil En^neers are followed. All rocks are also analysed 
petrographically and chemically, the methods of analysis 
used being given. — A. G. L. 

Lime, Free [in Portland Cement'] ; New Method for the 

Determination of , and on so-called “ Dead Burnt 

Lime. E. H. Keiser and S. W. Forder. Amer. Chem, J., 

1904, 31, 153. 

This method for the determination of free lime in Portland 
cement depends on the fact that free lime combines almost 
instantly with water, whereas basic calcium silicates are 
acted upon much more slowly. It is carried out by first 
heating 0-2 to O-rigrm. of the substance over the blast 
lamp for a few minutes in a platinum crucible to exnel 
moisture and carbon dioxide, weighing, and then adding a 
few drops of recently boiled distilled water. The crucible 
is next placed in a cylindrical brass box (1)) fitted with a 
screw-top carrying a brass inlet and outlet tube ; the whole 
is put into an air-bath (G) and heated to 85'^ C. for thirty 
ininutCK. A slow current of purified air is then drawn 
through the apparatus for thirty minutes, the temperature 
being raised at the same time to 185^ C., to remove the 
excess of water. The air is freed from carbon dioxide and 
moisture by passing it through the potash bulb A and 
calcium chloride tube B. After drying thus for 30 minutes 
the apparatus is disconnected, the protector removed from 
the air-bath, and the crucible taken and placed in a desic- 
cator containing caustic, potash, and allowed to cool. From 
the increase in weight the quantity of free lime present is 
calculated. The results obtained in this way on pure 
lime, vary from 99* 26 to 101 *00 per cent. 

To ascertain the behaviour of so-called “ dead burnt ” lime, 
pure lime was fused by means of the electric arc, and tested 
as above. At a temperature of 85'' 0. slaking was found 
to be complete at the end of two hours On applying 
this method to artificially picpared calcium silicates 
and alumiiiates, it appeared tliut silicates containing not 
more than 3 molecules of lime to 1 of silica take up water 
only very slowly; ahiminares, on the other hand, behave 
’.ike free lime. These results were confirmed on examining 
a number of “touiid” Fortland cements, which took up 
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minute for 1,S()0 revolutions. A sheet-iron cover prevents 
the escape of dust, which falls into a pan The charge 
coDsists of 9 paving blocks or 12 dry liricks; 75 lb. of cast- 
iron shot with slightly rounded ends, 2‘, liy 4^ in., and 
weighing 7 lb. each; and 225 lb. of smaller shot, l.l in. 
cubes, weighing about ^ lb. each. The shot are replaced 
when they have lost about ()• 1 of their weight. Since the 
loss in weight of the bricks iu the first 400 or 600 revolu- 
tions is due mainly to chipping action, and the loss in the 
last 600 mainly to abrasive action, both are reported. 
M'he totnl loss iu weight after l,80o revolutions should not 
exceed 18 per cent, for the best class of paving bricks. 

For the absorption test, the gain in weight after 96 hours' 
immersion in water is noted on a brick which has been 
through the rattler test, and has then been dried. Cross- 


horn 1*81 to 3 *04 per cent, of water, due to decomposition 
of the alumioate.s. All these cements contained less than 
lo i)cr cent, of alumina. A sample of cement containing 
15 percent, of alumina, 15 of silica, and 70 of lime took 
up 4*65 per cent, of water. The authors conclude that if 
the quantity of water taken up by a Portland cement 
containing not more than 10 per cent, of alumina, 
exceeds 3 per cent., the excess is due to the presence of 
free lime. — A. G. L. 

Gold in the liesidues from the Zinc Boxes [Cyanide Gold 

Extraction] ; Determination of . K. W. Lodge. 

Amor. Inst Mining Eng., New York, 1903. 

Tu£ author has examined the methods which have been 
proposed for the determination of gold iu the residues from 
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ihc zinc hoxeti. He found that the cupellation method gives 
much better results than any of the other methods, hut to 
obtnin uniform results, the material must he very finely 
divided (to pass a 200 mesh sieve), and a large proportion 
of borax roust he used, viz., 3 — 10 grins, for each 0*1 assay- 
rou of the sample. Spurting can be i)revented by using the 
inutile at a sufficiently high temperarure, and, at the 
beginning, keeping the door of the muffle closed. — A. S. 

Zinc- Dust ; Gasometric Atnay of — — A. Wohl. 

Her., 1904, 37, 451. 

T on accurate analysis, a flask of about 100 e.c. capacity is 
iHcd, to the neck of which is fused a stopcock. A wtughed 
([iituitity of zinc-dust having been introduced, the flask is 
lirought to the temperature of the air or of a nater-jacket, 
. 11 x 1 evacuated to an accurately measured pressure of about 
70(1 mm. below barometric pressure. The tuhuhire of the 
stopcock is now filled with water, and .5 c.c. of hydrochloric 
Mcid. sp. gr, 1 • 1, to which a drop of platinum chloride solu- 
tioti has been added, arc sucked into the flask. After reaction, 
(lie temperature is re-adjusted, and the pressure measured. 
Assuming that the flask contains exactly 100 c.c , the tcra- 
|irniturc is 20" C., and 0*1788 grm. of substance was 
wi ighed out, the percentagi* of metallic zinc is expressed 
b\ twice the difference of pressures in mm. of mercurv. 

— W. A. C. 

Tin Ores; Losse^i in T’rtwni «7 . 11. Pearce. 

Eng. and Mining J,. 1004, 77, 1 11>- 

l^ Cornwall the vanning [irocess is in general nse for the 
Uctcimination ol tlie tin oxide in crude tin ores. In order 
til trf>t the efficacy of this method, the author prepared an 
.irtilicial mixture from 150 parts of a gangue consisting 
inainlv of (juartz. chlorite, and small amounts of pyrite and 
■u.^ctiopyrite, and 5 parts of lloliviau eassiterite. containing 
:('‘38 per cent, of tin. The mixture was pounded in a 
small mortar until the wlude passed through a .30-mesh 
''(•let n; it was then ground to a pulp, and subjected to the 
Muming process. The actual percentage of tin oxide in the 
mixture was 3 ’225 ; the percentages found by the vanning 
|)io(“ess by three ludopendeiit assayers were 2 '970, ‘2*530, 
300; mean 2*020. The percentage of tin in the coneen- 
;i. licit product was determined iu each case, and it was 
iciiml that the mean percentage cf the total tin recovered 
w.is 78*447, or a loss of 21553 per cent. In an ore con- 
‘ lining less than 3*225 per cent, of tin oxide, such as is 
pioduced in Cornwall at the present time, the loss of tin in 
\:mmng would, of course, be proportionately greater. 
Puitber. the artificial mixture would give more favourable 
o“^ults on vanning than a natural ore, as the tin oxide 
"ould nut be contaminated bv attached particles of gangue. 

—A. S. 

United States Patent. 

('arltomc Acid in Gases; Method of Determining '[Elec- 

tncally"] the Quantity of . C, Hodlfiuder, Jiruns- 

wick, Germany. U.S. Pat. 751,897, Feb. 9, 1904. 

I ui gas is passed through a primary and secondary battery 
' umiccted together in opposition, the latter battery being 
"i.ipti'd to neutralise that part of the electromotive force of 
' c primary battery which owes its existence to the hydrogen 
oxygen contained in the gas. This results in an electro- 
ciuiive force, the measure of which may he used for 
letcrraining the amount of carbonic dioxide in the gas. 
‘ he primary and secondary batteries each contain an 
' icc’trode which is not attacked, and a second one of a 
“table metal, the electrolytes of the primary consisting of 
carbonate and a compound of the last-named metal, while 

electrolytes of the secondary consist of a substance 
' tnig like an acid, and a salt of the last-named metal. 

-B. N. 

ORGAN IC^QUALITA TIVE, 

Eiebermann*s Thiophene Reaction. C. Schwalbe. 

Ber., 1904, 37, 824—325. 

'IK author finds that Pure Benzene ” as now supplied 
the large colour-factories does not show Liebermann’a 
fiction for thiophene (blue coloration with concentrated 
ilphuric acid (containing nitrous acid), although thiophene 


is undoubtedly present and can be detected and estimuted 
in other ways. He oonoludes, therefore, that some other 
impurity, which prevents Liehermann's reaction, must be 
I present.— E. F. 

I Citric Acid in Wine; Simple Method for the Detection 

I of . A. Devarda. Zeits. landw. Versuebsw. iu 

I Oesterr., 1904, 7, 1 ; Chem.-Zeit., 1904, 28, Rep., 88. 

I Fifty c.c. of the wine are freed from alcohol by boiling, 

I made up to the original volume, shaken for I minute wim 
j 2 c.c. (4 c.c. ill the case of adulterated red wines rich in 
extract and tannin) of a 1 0 per cent, solution of malic acid 
i and about 1 grm. (or l4 — 2 grms. in the case of adulterated 
I wines) of yellow mercuric oxide, and immediately filtered 
I through a small folded filter. 40 c.c. of the filtrate are 
j treated with C c.c. of 95 per cent, (by vol.) alcohol, shaken 
I with 2 c.c. of mercuric nitrate rtolutiou (16 grms. of 
] mercuric nitrate and 2 c.c. of glacial acetic acid dissolved 
in water and made up to lOO c c.), cooled to 10" — 12” C., 

I and the prt*cipitate collected on a washed filter. When the 
I solution bus completely drained from the precipitate, the 
I hitter is treated on thi' filter with 15 c.c. of dilute acetic acid 
(20 e.c. of the glacial acid diluted with water to 300 c.c.). 
and the acid solution allowed to drain through the filter. 

, 10 c.c. of this solution are treated with 1 *r> c.c. of an acetic 
acid solution of lead acetate (1 vols. of cold saturated solu- 
tion of lead acetate with 1 vol, of glacial acetic acid), the 
mixture is heated to boilirlg, and then rapidly filtered 
through a .small ivashed filter. The filtrate is slowly 
cooled, finally to 10”— 12 C. In the ease of wine free 
from citric uciil, the solution remains clear, or at the most 
a slight crystalline precipitate of lead tartrate is formed, 
which soon settles to the bottom ; but. in presence of citric 
acid, a milky turbidity is produced iu the solution, and the 
i latter does not become clear unless allowed to stand for a 
long time. — A. S. 

SaHrylii' Acid [f'ree'] in Rismuth Salicylate ; A Suggested 
Test for [^Delection o/'] — — . W. Lyon. Pharm. J,, 
1904,72,219. 

Asa solvent for use in the* detection of free salicylic acid 
' ill bismuth salicylate, alcohol is unsatisfactory, as it causes 
decomposition of the salicylate. A better solvent is 90 per 
cctit. benzol, the test being carried out in the following 
maiiiKT: — A small quantity of the bismuth salicylate is 
jdaeed on a thick filter-paper in a funnel and 90 per cent, 
benzol poured on. The filtrate is received in a test-tube 
containing a solution of ferric chloride (I in 3,000), when, 
if free salicylic acid be present, a violent ring is produced 
where the two liquids come iu contact. — A. S. 

Chloral and Butylchlornl ; Reaction for Distinguishing 
between — . E. Gabutti. Boll. Chim. Farm, 4:2 
777 — 778 ; Chem. Ceiitr., 1904, 1, 480. 

The so-called butylchloral CCl 3 .CH 2 'CE[j.CIIO, is fre- 
i quently adulterated with the cheaper chloral. The latter 
may be idenlified by means of its melting point, by the 
, formation of chloroform on treatment with alkalis, and by 
tlie following reaction : — A solution of pyrogallol in pure 
66 per cent, salphuric acid gives when gently and carefully 
warmed, a blue colour with chloral, a ruby colour with 
butylchloral, and a more or less violet to blue colour with 
mixtures of the two compounds. On addition of a largo 
I quantity of water, the blue colour obtained with the chloral 
changes to yellowish brown, and the ruby colour obtained 
with the butylchloral to a more or less deep violet colour, 
according to the amount of water added.— A. S. 

ORGANIC^QfJANTITATlVE. 

' Fats and Fatty Oils ; Relative Inner Friction of Edible 

. M. Pleissner. Archiv der Pharm., 1904,242, 2* 

—31. 

I The apparatus used by the author was the simple visco- 
simeter described by Ostwald. The efflux velocity at the 
[ given temperature between marks aboie and below the 
I bulb is measured in seconds, and the relative inner friction 

! calculated by means of the forrania p where e 
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ropreseutn the sp. gr. of the oil, the tim<‘ of effliix, and 
T the efflux velocity of water at 20° ('. A‘^ the tempera- 
ture rises, the relative inner friction of an oil decreases, so 
that at 100" ( '. the value is only about a tenth of that 
found at 20' C. differ considerably in their behaviour 

in this respe<’t, and this is notably the ease with castor 
oil, as IS st*en in the following table, which gives the 
co-efficients 

p\m 


20'^ (;. 


101 ) 1 ‘. 


(')ll. 

s. 

/, 



,s 

/, 

P 

p20 

pKH) 

— 









OliM' 

tnii.^ 

;us 

.')7*o 

0 

Mil 

.>1 

.7 *.‘10 

10*0 


(1*1)12 

;'>;jo 

.'.(*.*2 


si;h 

*50 

1 ' 7*> 

iro 

Arachis 

0*t)1 1 

:ho 


0 

Si*,! 

•(1 

.7*.;o 

10 7 

tiinsced 

()*«27 

210 

.',t;*o 

0 

S,S(, 

20 

ro7 

7*.s 

IbiiM' 

0*1)11 

121 

7(.*2 

0 

S.70 

12 

( I * ( 1*4 1 

10*(! 

( 'ottf»n-se<*il 

0*0*22 

no 

(iH 7 

0 

S71 

,*> 

.7 *.•4*2 ] 

12*1* 

SeMimc 

0*021 

202 

10*0 

0 

S.iC. 



0*‘2 

Oasicr 

o*o:i7 

t.27.'J i 

7i;i r. 

0 

oil 

Hi 

1:4 r.s 1 

:>|*7 

Hone 

0*010 

{ 

.77 0 

0 

s(.;; 

.‘l.i 

.7 10 

1 11*1 

PuTHtflii 

0*S77 

(is(. 1 

101 * t 

0 

Nor> 

27 *1 

.*4 00 

‘2.7* 1 

Vaseline (lidni- 
cjituiK). 

o*s)in 

17^ 

2M*7 

0 

! 

si7 

1.7 .7 

2 3K 

1 12*0 

• 


The lilieratcd mixed fatt}’’ neids of oils have u much 
snialliT relative inner friction - than Th{‘ ongiiial glycerides. 
Thus the following values foi p at lUO weie obtained 
with the fatty acids of the following oils — Olive oils, 2‘:{ 
and 1*8; arachis oil, 2*7.'); cotton seed oil, 1*61); sesame 
oil, 2*-l5 ; and castor oil, 7*0!). The relative inner friction 
of fatty acids of the Opc incrca.sos with the 

molecular weight. The method dees notgi^e sufHciciitly 
distinctive diilerenees to afford u means of deteiting arachis 
oil ill olive oil, hut may be found of service for the detec- 
tion of raurgarine in butter and for the idmitification of 
castor oil. — (’. A. Al. 


Tvrpvnttm' in Dt uafund Spinl: JJctenninaHun of . 

IT. Chiorego. ( festerr. ( *heni.-Zeit., 6, •'><>- ; Cbem. Centr., 

1904, 1, 321. 

Thk method dejicnds upon the ileteriLiiiatioii of the 
hrouiine-absorption value 50 c.e. of the denatured spirit 
are treated with 2.5 e.i*. of water, 10 e.c. of dilute (1 ; .3) 
sulphuric acidand 10 c.c. of an aqueous solution of dimethyl 
orange (0*02 grm. per Hire). The bromine solution 
(50 grnis of hydrobromic acid and 15 giins. of potassium 
bromate per litre) is then run in, drop by drop, from a 
burette, ivith continuous agitation til! tlie rose coloration 
disappears. The conditions descrilied must be followed ; if 
the degret' of dilution be altered or the bromine solution be 
allowed to rim in too quickly, less reliable results are 
obtained, h'or the determination of the bromine-absorption 
value of turpentine, the latter is titrated m 0*5 per cent, 
alcoholic solution. A number of samples of turpentine 
were examined by this method, and it was found that 
50 c.c. of the 0*5 per cent, alcoholic solution required 
11*7 — 12 1e.e. of the bromine solution, eorrcbpondiiig to 
1*87— 1*98 grins, of bromine for 1 c.c. of turpeutme. 

—A. S. 

Turpciifine ; K.nunination of . II. Her/feld. Zeits. 

Oftentl. ( hem., 1903. 9, -lO-l-— 457 ; (’hem. Centr., 1901, 

1, 548. 

In the Zeiss butjro-refractouietcr, turpentine shows usually 
a refraction of 08 — 72", rarely as much as 75°. Hy 
fractional distillation evv ii small quantiiics of admixtures 
can be detected, as, widi jmre turpeutme, the refraction of 
the different fractions and of the original sample varies 
only to> small extent. 

For the separation of mineral oil from turpentine, the 
autlior recommends treatment with milphurie acid. 10 c.c. 
of the sample are slowly run, w ith cooling, into 40 c.c. of 
concentrated sulphuric acid. After 10—12 hours, 8—9 per 
cent, by volume of the turpentine separates. The low'er 
doi’k-brown layer is run off, and the remainder shaken with 
3—4 c.c. of fuming sulphuric acid. After standing for 
several horns 0* 1 — 0*2 c.c. of the turpentine again separates. 


IVpneral oil is' scarcely attacked by the acidand is recog- 
nised by the increase in the volume of the separated upper 
layer. If the fuming sulphuric acid dissolve more than 
0*9 c.c. of the layer wdiich separates after treatment with 
concentrated sulphuric acid, this soluble portion in excess 
of the 0*9 c.e. will correspond to the quantity of benzene 
present in the turpentine.— A. S. 

Mono-amino-acids and their Amides; Determinatim of 
' — (iuioness Keseiirch J^ab. Trans., 1903, 1, 17 — 56. 

The subject is dealt with under the following headings : — 
(1) .Sketch of the known methocLs of estimation. (2) 

, I lelerm million of ammonia by Knop’s (hypobromite) 

I method. (3) The Sa(h88c-Kn()[) method applied to the 
j (leterniiiisition of asparagine. (4) Determination of 
ammonia and asparagine by the Sachs-sc-Schloesing-Longi 
, method, using oxalic aoid and h}drocliloric acid as the 
. hydroh.'ing agents (see this J., 1904, 135). (^5) The Sachsse- 
1 Kormann (nitrous acid) method for determining amides 
I and amino acids. (0) A’ew apparatus for the Sachssc- 
' Koimanii process. (7) The improved Sachsse-Kormann 
I i»i()ces.s applied to pun* substances (amides and amino- 
; acids). (8) New method for the direct estimation of 
I tyrosine in mixtures of amides and aniino-ackls. (9) 
Afiplicatioii of a combination of the foregoing methods to 
the analysis df mixtures of amides, amino-acids, and 
amniouiiiiii salts. (10) Attempts to estimate asparagine 
I and eertaiu ainiiio-acids by piecipitation with mercuric 
I nitrate and subsequeni foi matiou of their copper salts, 
i —A. .S. 


XIIV.-SCIENTmC & TECHMICAL NOTES. 


' Phosphorus Sulphides ; Preparation of , in the Cold. 

1 It. Boulouch. Comptes rend., 1904, 138, 363 — 365. 

Ijkuvin (see following abstract), by reacting on the sul- 
I pliide r^Sjj with sulphui in holuiien in carbon bisulphide, 
I obtained after some months’ exposure to sunlight the 
sulphide P;,Sg and another substance possibly of formula 
P^S,,. The author finds tliar the reaction is enormously 
accelerated by the addition to the mixtui e of a small amount 
j of iodine. Afior one or tw’o days only, good crystals are 
I obtained, having the composition P4S, ; a subslanee of quite 
constant compoMlion, but probably, like PsS,^, a solid 
j solution, rather than a definite compound. Phosphorus 
and sulphur, dissolved in earhoii bisulphide, will not react, 

I even in sunlight; but on adding ii little iodine, reaction 
i occurs and abundant crystals of P^S,, are obtained. — J. T.D. 


Phosphorus SesquisulpLtde and Sulphur in Carbon Bi- 
sulphide ; Aitwn oj IJeat and Light on Mijced Solutions 

of , K Dervin. Comptes rend., 1904,138, 365 — 

366. 


When a mixture of 110 grms. of phosphorus sesqui sulphide 
P4S, and JG — 3*2 grins, of sulphur, dissolved in 400 c.c. of 
carbon bisiiljdiide, in subjected to the action of light or of 
heat, two pioducts are obtained, namely, pale yellow trans- 
parent needles of the sulphide P.jS, and spherical masses of 
iTystiils corresjronding to the formula PsSi,, or rather 
P^S.^/iPjS^ d’he action of light alone reiiuires a period of 
1 or 2 months to comjrlete the reaction, wheiciis at a tempe- 
rature of 210° (’. the same result is produced in 2 hours. 
The sulphide P„y,j!is not identical with the sulphide P4 S.t 
obtained by Houloiich from the same materials by the action 
of light in the presence of traces of iodine (see preceding 
abstract). When heated at 210° C. with carbon bisulphide, 
the compound P,s^>ii is split up into SPjS^, which crystallises 
out, and P4SJ, which remains in solution. The sulphide 
P2S4 when heated at 210’ C. with a solution of P4S3 i« 
carbon bisulphide.fepi*oduce8 the compound PsO^. — J. F. B. 


■ Hydrides and Nitrides of Neodymium and Praseodymium. 
W. Muthmann and H. Beck, Aunalcn, 1904, 331, 
.58—59. 

j The preparation and properties of neodymium hydride 
i (NdHg?) and nitride (^dN) and of praseodymium hydride 
j (PrJHj) and nitride (PrN) are descril^d, — ^A. S. ' 



Mrvroh 15,1904.] JOUENAL AJSTD FATMrr LITEiUTOEB.---^. XXIT.r ITEW BOOKS. 275 


Intramolecular and Originvdly Hevenihle Changes Ex- 
tending over Prolonged Periods of Time ; Observations 

nri Some . K. J. Friswell. Froc. Chem. Soc., 1904, 

20 , 36. , 

Ari’kR long i)eno(i 8 of time, changes occurred involving 
[he blow appropriation by aminoazobenzene base from a 
^oIlltlon of aniline hydrochloride of euffleient hydrochloric 
aci<l to vaturate itself; this reaction was shown to occur 
. ven in the presence of much free aniline, and the variations 
due to changes of temperature were described. 

J.ead Salts ; Solutions of , Seusihve to Light. K. A. 

llofinaiiii and N’. Wo‘l(l. i3er., 1904, ,37, 249— 2:»2. 

\[ixKi> and left in the dark or in diffused light, solutions 
. ,! lead chloride and sodium thiosulphate yield lead sulphide, 
ihit when kept ice-cold and in sunlight they form a red 
jy'-tiilhne crust nn the walls of the vessel, which, to avoid 
U- decomposition, must be washed, in bright light, first 
uilh ico cold water and then with alcohol and with ether. 
\ similar but more stable and much more beautiful scarlet* 
led iodine (omponnd, looking under tlie microscope like 
Mictidlic copper leaflets dendntically arranged, is obtained 
Im adding to the lead eiiloriile and thiosulphate mixture 
'•onu* iodine dissolved iii potassium iodide. Since this com- 
lioiind can also he prepared from yellow ammonium sulphide 
and lead iodide, its constitutiou will he that of a halo poly- 
uilphide. The composition of the chlorine and iodine 
( nmiHiunds is expressed by Pb^Sj^CUand Pb jS^To respectively. 

T. II. r. 

('iipric Metnhoraie ; Eroluhou of Oxygen from . 

W . Giiertler. Zeits. anorg. Cliem., 1904, 38,450 — 460. 

( riujK' metaborati', CiilioOm is prepared by ( 1 ) evaporating 
fi'dnncss a solution of I molecule of copper nitiate ami 
2 iiiolcculi's of boric acid, and melting the product. If the 
teiiipcruturc has not reached 950" C„ fine blue doubly - 
Tel I acting needles are obtained, of sp. gr. 3*86, unattacked 
l*v fold dilute acids, even hydrofluoric, or by sodium 
iiyili oxide or sulphide solution, but slowly dissolved by hot 
"iicentrated hydiochloric acid. When caiefully melted and 
noled, till' product yields a deep green, almost black, glass 
of sp. gr. 3*61, extremely hard, but much more readily 
ittackcd by reagents than the blue crystals. ( 2 ) By fusing 
' ('Iipei nitrate with excess of boric anhydride ; tiio fusion 
pill ales into two layers, the upper containing practically 
iidthiug hut boric anhydride, the lower cupric metaborate. 

hen heated, cupric metaborate begins to give off oxygen 
il ii temperature below its melting-point (about yTO''' 

.ii)d at I.OOO'C the evolution is rapid and even violent. 
Pi'termiiiation of the amount of oxygen evolved and 
analysis cf the residue show that the reaction is 6 CulJ 204 — 
3 (;n 20 . 2 Bn 03 + 30 + 4 B 2 O 3 . Tlie cuprous borate so 
<'hiaiiied /jannot be prepared directly from cuprous oxide 
and boric anhydride, — J. T. B. 

!' > ri.odeose, the second Mefhglpentose from Convolvuliu. 
i N’otocek. Zeits. f. Zuckerind. Bohmen, 1904, 28, 
-.'99—212. See this J., 1902, 1353. 

iiic author obtains confirmation of his aasumpliou that 
o-rhodeose is a methylpentose by converting it into 
nidth} llurfural and estimating as phloroglucide, by direct 
leiirmination of the rotalion in a 1’44 per cent, solution, 
which [o]„ ■» + 20*3, and In the anolysis of the 
t ' ciiylosazone. Convolvulin is thus "found to give a syrup 
■‘•nsisting of one molecule of glucose ([a]i.~ + 52*5), 

' jic of rhodeose, + 75*2, and two moleeiiles of wo-rhodeose 
+ 2()-3.^L. J. de W, 

'irtiirced (Fucus'), Laminaria and Carragheen Moss; 

Products of the Hydrolysis of . A. Mttther and 

Ih Tollens. Ber., 1904, 37 , 298--305. 

''cvwEED (Fueus species) from Heligoland was extracted 
^Mth cold 2 per cent, sulphuric acid for 24 hours. From 
•he extract, in addition to inorganic salts, crystals of 


mannitol were obtained. The residue was hydrolysed by 
heating with 5 per cent, sulphuric acid at the temperature 
of the boiling water -hath for eight hours. The hydrolysed 
extract yielded fucose, galactose, and small quantities of 
arahinose. Laminaria digitata from Heligoland also 
yielded mannitol. The products of hydrolysis included 
fucose and a sugar yielding a glucosazone m.pt. 2o4® Q. 
Carragheen moss probably contains fructose groaps in the 
form of a laivulau. Besides the decomposition products of 
fructose, gnlactose was isolated from the hydrolysed solu- 
tion, and the presence of glucose groups was indicated by 
the production of saccharic acid on oxidation. — ,T. F. B. 

Leucine and Tyrosine; Note on the Purification of 
by E. Fischer's Method of Estcrisnfinn . H. T. Brown. 
Trans, of the Guinness Research Lab., 1908, 1, 57 — 60. 

The article is .subdivided as follows; — (1) Fsterification of 
leucine. (2) Saponification of the ester with production 
of pure leucine. (3) Properties of the pure leucine. -(4) 
Fsterification of tyrosine. (5) Properties of the pure 
tyrosine. (6) Examination of a tyrosine from another 
somce. — A. S. 

O A ido^r educing Enzyme in Plants ; Existence of an . 

.1. K. Abelous and J. Aloy. Comptes rend., 1904, 138, 
382—384. 

The authors have shown that the animal organism contains 
an enzyme capable of oxidising certain substances (e.g.^ 
salicylie iildehyde), not like oxydases of the laccase type by 
utilising free or dissolved oxygen, but at the expense of 
certain highly oxidised constituents of the organism which 
are thereby reduced. The enzyme is therefore simul- 
t.ineou-oly an oxidising enzyme towards one substance and 
a reducing enzyme towards others. A similar enzyme has 
now been observed in the expressed juice of potato pulp. 
Potato juice alone, whether in presence or absence of 
oxygen, has no sensihlo oxidising action upon salicylic 
aldehyde ; but if a small quantity of a highly oxidised 
compound like potassium chlorate lie added, considerable 
oxidation of the aldehyde takes place. If, instead of the 
chlorate, potassium nitrate be added, oxidation takes place, 
but to a much smaller extent than in the case of the chlorate. 
T^otato juice alone does not oxidise salicylic aldehyde at 
the expense I'f the more highly oxidised constituents of the 
juice, probably because the dissociated oxygenated con- 
stituents have already been rendered stable by the action, 
in jiresence of air, of the oxydases of the laccase type also 
contained in the juice. — J. F. B. 


iSooitsi. 

Traitk t>"Analybe des Substances Minkrai.E8. Par 
AnoLPHE Carnot, Direetcur do I’Ecule Superieure des 
Mines, &c. Tome Second. Mdtalloldes. Vve. Ch. 
Dunod, editeur, 49, Quai des Grands Augustins, Paris. 
1904. Price 25 francs. 

The first volume of this work was devoted to the subject 
of “ General Methods of Analysis, Qualitative and Quanti- 
tative.” The present volume (on the Metalloids) is an 
8vo volume, containing 808 pages of subject-matter, with 
81 illusiratioDvO, a table of contents, and the alphabetical 
index. The text is subdivided as follows : — I. Hydrogen 
H. Oxygen. III. Mitrogen. IV. Argon. V. Neon, 
Krypton, and Xenon. VI. Helium. VII. Carbon. Com- 
bustible Minerals. VIII. Cyanogen. IX. Chlorine. X. 
Bromine. XI. Iodine. XU. Fluorine. XIII. Sulphur. 
XV. Selenium. XVI. Tellurium. XVII. Gemanium. 
XVIII. Phosphorus. XIX. Arsenic. XX. Boron. XXL 
SiHcon. XXII. Titanium. XXIII. Tantalum. XXIV. 
Niobium. XXV. Tungsten. XXVI. Molybdenum. XXVII 
Vanadium. The method of dealing with each of the 
elcmenta above classified is fairly uniform, and may he 
illustrated by the ezample of one of them (1) Natural 
state, (ii) Analytical mediodsof determination, (iii) Volu- 
metric methods, (iv) Minerals and mineral products, 
(v) Analysis of the latter. 
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Tm Eliotboltsib of Water: Proceskks and Applioa- 
TXOK8. By Victor Enoelhaudt, Chief Engineer and 
ChemUt of the Siemens and Halhke ('o., Ltd., Vienna. 
Translated by J. W. Uichards, M.A., Ph.D. Chemical 
Publishing Co., Easton, Pa. 1904. Price : Paper, 1 dol. ; 
cloth, 1 dol. 25 cents, 

8 VO volume containing 131 pages of subject-matter with 90 
illustrations, and followed by 15 tables. The work closes 
■with an alphabetical index of authors. The table of 
contents at the beginning serves as index. The subject 
is treated under the following heads: — T. Historical lleview. 

II. Constants of the Electrolytic Decoraposition of Water. 

III. Review of the Processes. A. Processes and Apparatus 
for the Skjparate Protluction of Oxygen and Hydrogen. 

(а) With Porous Diaphragms of JN on-conducting Material. 

(б) With Complete Non conducting Partitions, (c) With 
Complete or Perforated Conducting Partitions. R. Pro- 
cesses and Apparatus for the Electrolysis of Water without 
Reparation of the Gas (Production of Detonating Gas), 
(tt) For Purposes of Instruction and Laboratory Work 
(Voltameter). (/>) For 'rechnicnl Purposes. C. Processes 
for the Simple Evolution of Oxygen, (ri) Through De- 
polarisation at the (yuthode. (/>) By the Precipitation of 
Metal at the Cathode. Chronological Review. IV. Appli- 
cations. (1) Electro-chemical Processes (2) Physical 
Processes. (3) ('heinieal. ('ompression. Special Appli- 
(iations. (1) Detonating Gas. (u) High 'r<‘mperature. 
(5) Lighting. (c) Hlasting. (2) Hydrogen, (o) Bal- 
looning. (h) Soldering. (c) Li!j;htiiig. (d) Motoring. 
(3) Oxygen. 

Die Elektrometallurgik oku Alkaumetalle. Von 
H. Bkoker. Wilhelm Knapp’s Vcrlag, Halle a/S. 1903. 
Price M. 6. 

8vo volume, containing 133 pages of subject-matter with 
83 illustrations and 3 tables. There is an index of names 
at the cud, and a table ot contents at the beginning. The 
method of treatment of the mhject is as follows: — 1. 
Chemical Methods for preparing the Alkali Metals. 11. 
The Electro-chemicHl Methods for preparing the Alkali 
Metals. A. Processes and Apparatus for the Klectndytic 
preparation of Sodium aud Sodium Chloride. B. Process 
and Apparatus for the ElectrolUic preparation of Sodium 
from Caustic Soda. C. For tlie Electrolytic preparation of 
Sodium from Sodium Carbonate or from a Mixture of 
Carbonate and Caustic. D. For that of Sodium from 
Sodium Nitrate. E. For that of Sodium Alloys. Potassium. 
Lithium. HI. The Electrothermic Process. IV. Experi- 
ments aud Apparatus for Laboratories. 

Die Trockbnplatte : Hire Eigenschaften nnd ihre 
Bebandlung in der photographisehen Praxis. Von 
Dr. Luppo-Cramkr. Gustav Schmidt’s Verlag, Berlin. 
1903. Price M. 2.50. 

Smaix 8vo volume containing 99 pages of subject-matter, 
with 7 illustrations. The subjects treated ot under the 
chief title are as follows : — I. Properties of the Dry Plate, 
generally. Composition of the film, &c II. Measuring 
the Rapidity of tlie Dry Plate. 111. The Latent Image. 

IV. Gradation. V. Solarisation. VI. Dark Room Illumi- 
nation. Vll. Development. VIII. Fixing. IX. Washing. 
X. Drying. XI. Intensification aud Reduction. XII. Plates 
senBitive to C’olours, Ac. Dispositive I’lates. 


Lehrbuoh der Mikrophotookaphie ; nebst Bemerk- 
ungen fiber VergrOsserung uud Projektion. Von Dr. 
Carl Kaisbblino. Gustav Sclimidt’s Verlag, Berlin. 
1903. Price M. 4. 

Small 8ro volume containing 171 pages of subject-matter, 
with 54 illustrations, 'i'here is an alphabetic^ index of 
subjects and names at the end, and a table of contents at 
the beginning of the treatise, which is divided into three 
sections : — 1. The Subject Treated Generally. II. The 
.Special Section; and III. 'J’he Photographic - Technical 
Section. 


An Attempt towards a Chbmical Conceptioit ovthe 
Etueb. By Prof. D. Msndel^eff. Translated from the 
Russian by George Kamenbky. Longmans, Gseen, and 
Co., 89, Paternoster Row, London ; New York and 
Bombay. 1904. Price 28. nett. 

8vo volume containing 51 pages of subject-matter. The 
author shows that if the ether be conceived as a peculiar 
all-permeating gas, the lightest, most mobile, and chemically 
inactive, certain difficulties in the explanation of phenomena 
of recent observation, are greatly reduced if not fully 
removed. 


CraUe Jteport. 

I.^GENERAL. 

British India ; Valuation Tariff of . 

Bd. of Trade J., Feb. 1904. 

A Customs Circular (No, 1 of 1904') issued by the 
Finance and Commerce Department of the Government 
of India, on the 23rd of December, 1903, revises from 
Jst January, 1904, the “Tariff Valuations” fixed for 
various classetx of goods imported into British India. 


Schedule IV. — Import Tariff : General Duties. 


No. I 

I 


I Tariff I 

Nil me'< of Articles. | Vahi- Duty, 

, ntioii, i 


IMineiAl nnd iipralod wiilers, and all 
iinterinenled and non uieoliolie 

R. a. 

iK'veruges 

Supir — 

1 od val. 

China, enndj Cwt. 

16 0 

Loal 

' 14 U 

Ciystallised. bi-et „ 

„ and soft (other thiiii 

liei‘1 ) 1 ('lined in tlu* 

, 9 12 

i 

1 Unit'd Kingdom. . 

1 9 12 

,, and soil Irom China. 

10 U 

„ and sol t irom Eg>pt. „ 

„ and soft wlute liom 

1 9 12 

1 

Java ,, 

„ and soft from Maiin- 

9 H 

tius. „ 

All ollu'f sorts, inclndimr saeelia- 
riiu* produet' of all kinds and 

1 9 4 

i 

confect lonei.N 

, ad val. 


Chkmicals, Deugb, Medicinks, and 
NA iKJorics. AM) Dmung and Tanning 
M atkkials. 


10 Chcnnciil prodiicls and preparu- 
limis— 

Acid, Mulphurio 

Alkali, liidmu (sajji-khar) 

Aluui 

Ai’seiuc 

„ (China iiiansil) 

Biearbonale of soda 

Copperas, giviiii. 

Explosives, namely, hlasting gela- 
' tin, dynamite, robunle, tonile, 

, and all other descriptions, in- 

I cludinK detonators and blasting 


Lb. 

Cv\t. 


0 n 

2 4 
•4 10 

2 » 0 
19 0 
0 t 
fjd val. 






luse 

, Sal ammoniac 

i Sulphate of copper 

1 Sulphur (brimstone). Hour 

; „ ( ,. ).roll 

! „ ( „ }, rounh 

.ill other sorts of chemical produ -l 
and preparations, including salt 

pet re and bomx 

11 PrufTs. medicines, and narcotiC’.— 

Aloes, black 

„ Socotra 

Aloe-wood 

Asufcotida (hing) 

„ coarse (hingra) 

, Atiry, Persian 

! Baualoohon (bamboo camphor) . . 

j Brimstone (amalsAra) 

I Calumba root 


Cut. 

30 0 


16 8 

,, 

7 0 


6 8 


5 0 


ad val. 

Cwt. 

22 0 

, 

16 0 

Lb. 

6 0 

Cwt. 

76 0 

„ 

19 0 


15 0 

Lb. 

0 4 

Cwt. 

25 0 

„ 

6 U 1 


* Exclusive of the additional and special duties imposed upon 
bounty-fed sugar. 
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Schedule 1 V.— Import Tariff: General oont. 


Names of Articles. 


Ciunphor, rcllm^rt, cakr 

purtmlly reliinid, cake, 

in blocks of about 13 Ih 

Camnlior, crude, in powder 

Cassia I iirnoa 

China root (chobelnni). rouirh ... 

„ ( „ ),8CTapod.. 

ruliebs 

( Jiilanyal. China 

Cellitory (akalkani) 

I’epnermint erystuls 

Quitiine and other alkaloids of 

oiiKdiona 

Salop 

Senna leaves 

Storax, liquid (rose inelloes or 

salaras) 

'J'obaca‘ 0 , nninauufactnrod 

„ man nfaet lin'd 

All other sorts of dnura. meiii* 
Cl lies, and narcotics, ('xeopt. 

o|)iuin* 

: Dyion^^ and taiinmi! iritit(‘rinl.s 
: ' Alizarin d.\i', dry, to pin- cent. 

50 

ti'i 
.. 70 

„ M ><o 

! , ion 

.. moisl.to 

10 

„ 20 

{in(liu:o hlue) 
drv 


Aniline 


salts. 

A\ar bark 

IJie/iraiid (Rulpista ) 

(loelnneal 

< oil hints ( ni.\ nibolanis) 

„ PeiMan 

Alailder or nmiipt 

, < irchilla \vi"‘d 

s.ippan wood and root 

Tiirnierie 

Ml oilier soids of dyenm and 
taiiinri!!: niflterials 

Oii.s. 

I’ef nilenin. ineludinir also naphtrei 
' and tin liquids commont.v known 
bv the nami's of roek-oil, Uamcoon 
oil. bill mil oil, kerosene, parallin 
oil, mineral oil. petioline, Kasoliiie. , 

I beii/ol. benzoline, benzine, and 

iin\ indainnnihle liquid which is I 

neide Iro II petroleum, eoa, .schist. ' 

' sliale, peii, or an.v oilier bitu- 
1 iiiinons snhstanee, or from any i 

' iirodnet ol petroleum Imp.f^all. 

1 Cetiohmm. which has its llashtioi.it ] 

i at or atiove illlC F , and IS proved j 

, to tlie sutisfaetion of the (histom.s j 

eolleetor io be inteTuled for use : 

' evclnsivel V for the h,i,tch\ntr of juto j 

ot other fibre or for lubriealmir 
val. 

!’• I foieum. which hns its tlash point j 

at or above 160 " F.,und is proved j 

To the satisfaction ot the Customs 
' collector to be intended for use I 

I t'velusivoly as fuel ’ „ 

; Ml other .sorts of oil, uiuuml or I 

\(*Retahle (iticludimr otto of all j 

I kinds) and mineral (inctudiiig 

j paraffin wax) 1 ., 

I Farth, common (day, and sand i 

j Earthenware (except earlheiiwai'o 

piping, china, china clay, porce- I 

! lam, and imitation or false coral . . . \ad val. 

Fireworks, all .sorts, including ful- 
minating powder „ 

Gums, guiu-resina, and articles | 


Schedule IV. — Import Tariff: General Dutiee. — coot. 


- 

Tariff 

~~~~ 


* 

1 Tariff 


Valua- 

Duty. 

No. 

Names of Articles. 

Valu- 


tion. 



I ation. 


R. a. 




B. a. 

nt. 



46 

Manures of all kinds, including 


Lb. 

1 9 

5% 


animal bones 





47 

Oilcake, also bran, fodder, and laittle 


„ 

1 .3 



food of till kinds * 


.. 

1 1 

„ 

48 

Oil-cloth and floor-cloth, including 


Cwt. 

28 0 


Iiucrusta, linoleum, and tarpaii 


„ 

8 0 

„ 

1 lins 

ad val. 

„ 

ll> 0 

„ 

49 

Paints, colours, painters’ materials. 


M 

20 0 

„ 

1 and compositions for appheat ion 



7 0 



to leatlier, wood, and metals 



3.“, 0 

„ 


Lead, red. dry Cwt, 

13 0 


ad val. 

„ 


.. wliite, dry 

17 0 





Ochre, other than European, all 




Free. 


colours „ 

1 8 

Cwt. ,100 0 

5 0 


Paints, composition 

nd val. 


6 0 

„ 


.. patent driers 

J 





Turpentine 1 nip. gall. 

3 0 


30 0 

Free. 


Verdigris 

ad val. 




Vermilion, Canton Box of <>0 

116 0 

. , 

ad vcd. 



bundles. 






7,1 ne white, dry 

ad val. 





AH other sorts, ineludingglueand 




„ 


putty 





50 

I’api'i-, pasteboard. milHioard, and 


Ll>. 

1 4 ; 

5 


eardhoard of all kinds 

ad val. 

„ 

1 8 i 



Paper, articles made of paper, and 



1 P> 



papier-niAchA 


,, 

2 ()A 


51 

Pi'rfumery 



2 A 

„ 


( Jowls, husked and unhusked. .. . Cwt. 1 

40 0 


2 12 



Kapmkaehn (zedoarv) „ 

12 8 


0 I’l 



Patch leaves (patehouh) „ 

28 0 


0 7 



l^>e.llo\vers. dried ,. 

13 0 

„ 

0 8 



Itose-walcr lui)). gall. 

2 0 


0 6 } 



All other sorts, exeepi perfuinod 



1 0 


spirit (for which sec Schedulo 1 



ad cal. 


111 .)* 1 

ad va 1. 

Cwt. 

t 0 


52 

l‘itch, tar and dammar - 



40 0 


Bitumim 1 


LI). 

\ 3 


Dainnmr Cwt. j 

5 0 


ad val 


Pitch, American and European . . 

ad t^al. 

Cwt. 

36 0 

„ 

coal Cwt. 1 

4 0 


8 8 


' Tar, Arn»*rican and European ... . ,, 1 

6 8 


r> 4 


1 „ coal „ 

4 0 


ad cal. 


,. mineral 

ad val. 


1 

anna. 


Free 


made of gum or gum resm— 
Co])al 

Cwt. 

70 0 


Cutch and gambier 

„ 

23 0 


Gamboge 

Gum ammouiac 

Lb. 

1 12 


Cwt. 

10 0 


,. Arabic 

>* 

14 0 

I 

1 ” 

„ bdellium 


ad vat. 1 

1 

„ Benjamin, ras 

d^. j 

26 0 j 


„ cowrie 


70 0 1 

1 .. 


The duty on Opium, under Schedule III., is flxad at Ba. 24 per 
I' of 80 tolas. 


ar, Pulfi ot wood, straw, rags, pajier, 

and (*ther materials 

r>0 Seeds— 

, Castor 

I Cuiniiun 

„ black 

Linseed 

! Musl.ar<t, rape or sai son 

Poppy 

' Quince bihidAna 

Tiloriiiijih 

All other sorts 

Ot Simp 

06 Tallow and grease, including stearin 


Free 


Cwt. 

1 1 

1 " ’ 

'40 


13 0 1 


1 ad val. 

Cwt. 

1 5 8 


1 4 8 


6 8 

„ 

n 0 


60 0 


6 0 


i ad val. 




Free 

0 *,'o 


• The duly on jierfuiued spirits, under Schedule Ilf,, is fixed at 
Its. 8 per imp. gall, or 0 quart bottles. 

Natal; Tradb ok , in 1P03. 

Bd. of Trade J., Feh. 25, 1904. 

The following; information reliitinp to the value of the 
trade of Natal for the year ended Slat December, 1903, as 
compared with 1902, is based on statistics published in a 
supplement to the Natal Government Gazette for 26th 
January last : — 

The following? tabic shows the value of some imports into 
Natal (by sea) in 1902 and 1903 ; — 

Articles. 1002. I 1003. 


Metals and manufactures of (includes agri- H i £ 
cultural implements, biey/los, hardware, , 
ironmongery, machinery, sewing machines, i ! 

Ac.) 1,060.000 ; 2,284,000 

Leather and raanufacturoa (includes sad- ^ , 

diery) 1 633,000 j 594,00(t 

Beverages (includes ale, spirits, wiiie. and I I 

aerated water.s) : 624,000 i 457,01*0 

Oilman’s stores (includes oils and paints) .. ! 244,000 2.S7,<KK) 

Drugs and chemicals j 109,000 ' TSS.OOO 

Soap and candles 143,000 | 196^)00 

Earthen, china, and stone wwe, &o 62,000 6S.OOO 

Cement i 40,000 74,000 

Cocoa, chocolate, and confectionery | 107,000 60,0M 
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Included in the exports from ]S’ata] aie the following I 1903, the figures for the previous 12 


CMAroiil5.1904. 


1903, the figures for the previous 12 months being added 
for comparison : — 


Kufrui 

Burk 

Hides und skint' 
iVei 


I L -FUEL, GAS, AND LIGHT. 1 

Coal Tak ; L’hoi’Ohkd JIkdlctjon of I)irT\ ox , | 

IN Rrssix j 

FfrrcKjn Offici Annual Svne'i, Xo. j 

^ The British Vice-Consul at Marinpnl r.'pnrts lliat, with ' 
the view of developing the nuinufaeture of hriqindtes from , 
the large amount of small coal to be found at all the mim*8 i 
in the Donetz hasin, the existing high Customs duty (2/. 1 
per ton) on coal tar will he greutlx redueeil, if not altogether | 
abolished. 

11 1, AH PRODGCrS, PETROLEUM, Etc, \ 

Arfiiai r Mjnfs in Coioxiniv (S Aaifkicv). 

Foreign OJfice Annual Senes, No. .‘Ill I. ./</;/ 

Asphalt mines have been recintlx diseovi-nal. and are j 
now being worked under the diicction of the Home Land i 
and Mining Company of New York. , 

At the jiresmit tinu* the t'ornpaiiy has one mine or ' 
dt'posit working near Chiipanal, ‘l'oliin;i, ftom xvhieh : 
about 2,000 tons are shipped per xear ; of this a little more , 
than one-half goes to tin' United States, tin* halance to ' 
Germany. The asphalt is of the liard variety, und it is 
almost impossible to tell the ddlerence between it and ' 
Lg>ptian, which contains tC-Tf) }»er cent, of bitumen, 
compared xxith hlCOrj (C/rane) and 99*45 (Ciizman) in | 
that mined by tin* Home Land and Mining Company. ' 

This usjihalt is used entirely for the body of paints , 
and the making of fine vainish. It is shipped from the j 
mines in Backs, and sells f.o b. New York for G.“) dols. , 
(13/.) the short ton. The Chaparral mines arc some j 
1 ,000 yds. from the Saldana river, wliieli empties into the : 
Magdalena a few miles above (Jirardot. 1’he asphalt is 
sent down to Honda in laits, where it is embarked in 
steamers for the const. The markets for this grade of 
asphalt are the United States, the United Kingdom, , 
Germany, France, and Austria-Hungary, 'rids Company 
owns all tin* asphalt <lepo*^its ot this grade known in 
Colombia. The ocean freights on this kind of asphaltare j 
about 5 dols. .50 cent, (1/. 2.v.) ])er ton. 

Nai’Utiia nkau hie IUodao IvMLWAi ^Asia IMixoit)- 

Dr. P. Itohrbach. lid. of Trade J., Feb. 2.3, 1904. 

A broad zone, Ix ing between the Persiau frontier mouu- 
tuiiis in the region of tlie Lower Sab, aud stretching in a 
south-westerly direction over the Tigris aud Knphmtes into ' 
the Arabian liesert, including Kerkuk, Tekrit (on the ' 
’’ligris) and Hit (on the Kuphrates), appears to be full of ; 
bitumen, naphtha, and carburetted h3drogen gases. The | 
inflonmiahle exuding gast*s near Baba Gurgiir, and the > 
naphtha springs at K< rkuk are more almudant than those in | 
Russian Transcaucasia, on the Apsheron Peninsula, before 
borings were cnimnenced. '!lu* imjiortanec* of thi'< fact is 
evident when the Bagdad railway passes through this district 
close to rich petroleum wells. ' 

This naphtha sujiply will be all the more irnportani for i 
the Bagdad railway, seeing that the supjiiy of coal along the ' 
line, as far us yet oxjilored, appears to be inconsiderable. : 
The largest coal supply is in the neighbourhood of Ercgeli, { 
north-west of the Alicau 'raurus on the River ( ’habur, winch j 
joins the Tigris above Mosul. i 

VIL^-ACIDS, ALKALIS, Etc. 

Taiitau Materials; Expout of , from Italy. 

Foreign Office Annual Series, iVu, 3118. 

The appended table shows the exports of vaiious tartaric 
materials from Italy during the 12 months ended Sept. 30, 


Article. 

1 

i 

1901- 

Tons. 

-2. 

1902 

Tons. ' 

3. 

& 

Half-M*riiu*»l tartar 1 

1 Iflii .> 

.^0..^.00 , 

(ItW 1 

38.500 

\ itiacciaaritols 

2. ISO 

103,.^i0i) 

2, KOI 

15.3.500 

Crude arfrols 

‘ 2 , ms* 5 

122..>00 

;i.s2« 

1}»2,900 

'Wiiu* lees 


31,000 1 

3;t8ll 

84,300 

Ttit.'ils 

s.ki2 

;5]v)..'.ot) ' 

UI.O!.") 1 

409,200 


JX.--DUILDING 3fATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Bitiliung M \ti:uiai.s ; Tkxn^'X wl PnooticriON of 

Bd. of Trade J., Feh. IS, 19U4. 

The following ligiires show lie value of the onlpul of the 
various industrial concerns in the Tiansxaal during the year 
«*nded June last, with coinparisons for the preceding a ear : — 


Mjifliino-iiKKlf lincks ( Imililnip) . 

(Iiie) 

(k*incul 

I.IIIK* I lilu»‘) . . 

„ (w lute) 


Cl.MENT ImPOIITS OF U.S A. 

Eng and Mining J,, Feb. 4, 1901. 

Imports ot cement into the United States in 1903 were 
403,590 sliort tons, against .‘hMj,09(S tons in 1902, an increase 
of 04,492 tons. Of the imports last u ar 275,483 tons were 
from Germanv, 117,515 tons from Bilgium, 29,399 ton*' 
from Great Pnltuin, and 8,150 tons fiom other European 
countries. 

X.—METALLURG Y. 

Tin PnooucTioN of Boliviv in 1903. 

J . B. Minchxu. Eng. and Mining J., Feb. 1 I, 1904. 

The production of metallic tin from the mines in the 
Tieighhouriiood of Ururo in 1903 was 3,838,520 lb., from 
2,855 short tons of concentrates, or an average* of 07*2 per 
cent The Avicaja luine show'cd the largest output, v/z., 
],0U4 tons of concentrates, and also the highest yield of tin, 
71 percent. ; the other important mines are at Huauuui, 
Chuncho, and llncia, all producing over 500 tons of con- 
centrates, with a yield of not less than 00 per cent. Other 
important dejiosits ot tin appear also to exist, but they have 
not vet been worked. — T. F. B. 

ITo-IiiON ; US. PllODUUTlON OF , IN 1903. 

Bd. of Trade J., Feb. 25, 1904. 

The American Iron and Steel Association has received 
from the manufacturers statistics of the production of all 
kinds of ]ug-iion in the United States in 1903. 

According io the Bulletin of the Asr-ociatiou for the 
25th January, the total production w’as 18,009,252 tons 
afifainst 17,821,307 tons in 1902, 15,878,354 tons in 1901, 
and 13,789,242 tons in 1900. The following table gives in 
half jearly pc'riods the production of pig-iron in the last 
four years . — 


1901). 

1 1901. 

1902. 

j 1903. 

i Tons. 

Tons. 

Tons. 

To *13. 

: 7,042,509 1 

7,674,013 

8,808,574 

9,707,867 

' 0,140,673 

8,203,741 

9,012,733 

i 8,301,885 

13.789.24*2 

15,878,354 

17,821,307 

18, 001*, 252 
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m 
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The chief pi^-iron producing States in 1902 were'Penusyl- 
..uiui, 8.211, 500 tons; Ohio, 3,287,434 ; Illinois, 1,692,375; 
ji,l Alabama, 1,561,898 tons. 

Of the total iron produced last year 504,757 tons only 
Mil' made with charcoal as fuel; 927 tons with mixed 
riKiicoal and coke; 1,911,347 with coke and anthracite 
! o:il, and 1.5, 592,221 tons with bituminous coal. 

I lie division according to elasses of iron made in 1902 
.ud 1903 was as follows. — 


1 iiiul forjft* iron 

i;, ssi'iiK'i [iiK 

9 I N pifc ;V 

vp , LM li'iscJi Iiriii foiTonmiiKaiH'si' 

Tolu I 


i‘K) 2 . ' vm. 


'Pons. Tons 

2 . 0 .'{H, 5 !»n 2.01(>.72(i 

212,1)81 l!)2.0(5l 

I 7 ,s 2 l .:}07 ls,on!i, 2 r *2 


The Stocks of pig-iron which were unsold in the h.'iuds of 
rn.uiiifiielurers or which were under their control at the 
I'.Mi' uf 1905, aud were not intended for their ('wn con- 
sum[itiun, amounted to .591,43^ tons, against 49,9.51 tons at 
Jic close of 1902, and 70,647 tons at the close of 1901. 

'riic 'i\h()le number of furnaces in blast on 31st December, 
was 182 against 307 on 31st December, 1902, and 2GG 
. . 1 ' 5 1 st December, 1901. 

Pl(. luON PKOnUOTlON (>1 ^iKllMANY JX 1903. 

/id. of Tiiide if., Feh. 25, 1901. 

Till' output of ]iig-iroD in (lerinany during eacli of the 
ti\(' ’vears Avas as follows, in metne tons- — 1899, 
M4:J32; 1900, 8,520,540 ; 1901, 7,880,081 ; 1902, 

4 1-J.660; 1903, 10,085.63 4. 


in India dimmish in sixe, aud contain, on tho average, less 
oil aud more crude fibre than indigenous varieties. F. G. Sly 
considers that Indian cotton-seed w-ould give a yield of 13 
per cent, of oil under treatment by proper machinery, and 
it is proposed to test this conclusion by having specimens 
of Indian cotton-seed treated in American and English 
machines. 

In the following table is shown the result of a comparison 
of Egyptian and Bombay cotton-seed cakes, and an analysis 
of Indian cottou-seed, by S. II. Collins, together with 
analyso-s of English-made samples of undecorticated Indian 
cottou-seed cakes, by .T. W. Leather. 



• 



Undeeortieated 


k'c'ypi i!iM 

Bombay 

Indian 

liuhiin Cotton-.Seed 

— 

Coltou- , 
Seed 

Cotidii- 

Seed 

('otton- 


CakcH. 


Oiike, 

, 

C.'ike. 

Seial. 

1. 

2. ;j. 

Moi'xtiirc 

14-ri 

12-41 

i 10*. 5 

19*4] 

10*9(1 10*73 

Oil 

' .T 1 7 1 

.1*3.5 

j U*7 

4*77 

4*76 4*91 

Mbumimnds . 

; 2P19 I 

21 19 

1 16*6 

17*87 

17*50 17*0 

t'ji rl toll \ (1 rites 

3J'10 

36- 19 

1 29*7 

! 39*41 

1 43 -3.5 12-60 

Uc.)(h lihu' . 

19 '3 1 

1.8-65 

; 23 3 

20 ’.VI 

. 17*27 IS-T.') 

MincKil m.'dtci 

1 .5 10 1 

5*91 

1 

' 6*99 

6*22 1 5*54 

AitrOrtTii 

1 3-87 1 

3*39 

2-66 

3-07 

iron i 3*05 

8aiid 

i 

J*2/f 

J'JO 

1*98 

1*29 1 0*95 


With regard to chemical composition, the difference between 
Egyptian and Bombay col ton-seed cakes is not important, 
but the fibre of the lattifi- is of an ohjeetionablo woolly 
character, aud having regardalsoto tlie rather large amount 
of sand in the Bombaj cake, this must be regarded us 
slightly, but certaijily, inferior to the I'igyptian cake ns a 
cattle-food - A. S. 


MeRCURV pKnOL'CTION IN EdKoI’I.. 


XVI1,^BREWING, WINES, SPIRITS, Etc, 


Eikj. and MiniiKj Fob. 11, 1904. 

\ xeeeiit eommujiieatiou from Vincent Spirek, of Santa 
] ion, Italy, gives the production of mercury in 1903 as 
' illows, in metric tons: — Spam, 930; Austria, 520; Ital}, 
::u ; total, 1,720 tons. The output of the Spanish mines 
lo ws a marlced falling off from the production m 1902, 
wliil, the output of Austria aud Italy increased slightly. 

MlJHi'UUY IN Ul’ssu. 

Eng. and Mining J., Feh. .25, 1901. 

According to a special report furnished by Mi. W. A. 
'^'K gg, of Warsaw, the jiroduction of mercury by Russian 
i iiM - in 1903 was 22,110 poods, equivalent to 362 metric 
L )'us. The o-jtput in 1902 v as 41G tons. 


XII, -‘FATS, FATTY OILS, Etc, 

!l(»\ .SEKI) Oil iNmiSTUY, and the JksTAnLISHMEM 
OE (hjrroN-SEED Mills in India. 

./. Mollison. Agric. Ledger, 1903, 21,5—232. 

I I average pere tillages of oil and of crude fibre in Gl 
[tlrs of Indian cotton-seed were as follows ; — 


Alcohol Tkadis of Italy. 

Foreign Office Annual Scries, No, 3118, Feh. 1904. 

'Phe export of alcohol from Italy in 1902 was 1,506,106 
galls., as compared tvith 310,407 galls, in 1901, and in fact 
the figures for the last 10 years show a steady increase. 
This industry is largely beneficial to agriculture, aud there- 
fore highly important to this district. 'I'he distilleries are 
divided into three categories, of which the first is concerned 
with the distillation of saeebariue residuum — beetroot and 
cane. In this are 17 establishments, which used up 37,287 
tons of material, and produced 2,77 1,323 galls, of spirit. The 
second deals with wine refuse, stalks, skins, &c., und with 
wine itself. This is divided into three classes, all using the 
same materials. The first class consumed 157,147 tons of 
material and produced 1,236,543 galls, of spirit. The 
second class is of small stills, which work under special 
conditions, and jiroduced 121 ,950 galls. 'Phe production by 
agricultural co-operative societies is also encouraged by 
special enactments, and amounted to 28,590 galls. 

No reason has been assigned for the extraordinary boom 
in the trade in 1902. 

The spirit is largcl^A utilised in the country for making 
essences, preserving fruit aud kindred purposes, as Avell a.s 
for fortifying wine for export, as is shown by the following 
table : — 


Seed j'nini 


' ■i'' (2(1 sfiiupli's) 

>'!iv (IH sauipleH) 

"‘il Provinces (l.'l Kiiniplos) 
'•'(I Piovinces (5 samples). 


Oil. 

Crude Fibre. 

erCent. 1 

Per Cent. 

17*4] ! 

17*41 

17*66 i 

17*04 

19*65 1 

10*90 

19*89 1 

16*89 


Phe present export of Indian cotton-seed consists mainly 
ibe Jari variety from the Central Provinces aud the 
ladi variety from Bombay; these seeds contain, on the 
’ rage, about 20 per cent, of oil and 17 per cent, of crude 
' ' r*. The see^s of exotic varieties of cotton acclimatised 


Articles. 


Qimntity Added 

lixported. Spirit. 


Marsjila ...... . 

„ (rod).. 

Vcnnoutli 

Liqucur.s 

Pure spirit 

Cocnac 

Common wines 

Fruit 


Hcc'tobtrcs. 
25,462 i 

36 i 

39, 488 ! 

11,699 

129 

180,5-21 

Tons. 

135 


Hectolitres. 

1,623 

1*2 

2,056 

5,307 

81.3 

60 

4.020 

Tons. 

418 
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The net taxation on the above reached 86,900/. From 
this table it appears that exported tvine is fortified to the 
extent of 2*16 per cent. From the port of Naples alone 
14,420 hectolitres were exported, to which 64,894 litres of 
spirit were added, which is equal to 4 *5 per cent. The 
increase in the export of Italian Cognac has not realised the 
expectations of manufacturers. 

Vinegar makers consumed 4,500 hectolitres of spirit to 
produce 46,226 hectolitres of their wares, but there is no 
increase on preceding years. 

The importation of spirit in 1002 amounted to 68,431 
liectolitres. 3’hih comes almost entirely from Austria* 
Hungary and Germany, and shows a very larere increase 
over the preceding quadrennial average .Th*" duly on 
foreign alcohol being 30 lire per hectolitre, be8ide.8 tho 
octroi dues of the various towns where it is used, ilie sum 
realised by the State by this suddeu increase of importation 
has been remarkable. 

Sl’IKlT; ExrOKT OF , KROM THK GeRMVN CUSTOMS 

Union in 1903. 


XVIII. A.-^FOODS, 

Foods and Drugs; U.S. '‘Standard Definitions” 
OF Pure — — . 

Bd. of Trade J., Feb. 25, 1904. 

A Bill, now before the United States Senate, fixes " stan- 
dard definitions ” of pure foods and drugs, and defines what 
are to be eonsidcred adulterations or misbrandings of the 
same. A copy of the Bill may be seen at the COinmeroiaL 
Intelligence Branch of the Board of Trade, 50, Parliament 
Street, S.W. 

XIX.— PAPER, PASTEBOARD, Etc. 

Wood Pi li* ; Export Duties on , in Sweden. 

Bd. of Trade J., Feb. 25, I90l. 

By a Law passed by the Swedish Parliameut during thi? 
Session of 1903, export duties were imposed on wood pulp 
at the following rates . — 


M, Studtnl. Zeds. Spiritushtd., 1904, 27, 

The exporls of spirit in casks amounted to 232,797 
German centners in 1903, as against 313,502 centners in 
1902, and 155,672 centners in UH'l. Of these amounts 
the re-export of imjmrted spirit after refining was only 
1 centner in 1903, as against 54 in j 1902, and 7,297 in 
1901. The exports of actual German spirit for the past 
10 years is shown in the following tabh' ; — 


Y(!ar. 

1 

AlllOUllt Ml 


Amount in 

('(.•iitiicrs. 


1 (VnticTs. 

1 

1891 

1 ! 

i 7I1.9S7 

1S99 

1 ir.9.<>02 

1895 

lt!7.(.r.2 1 

191(0 

1 131,322 

iHim 

182, IDS 1 

1901 

1 1 ts.37r. 

1S97 

2S,2Dl 1 

1902 

31.3,4t8 

1898 

IK), *259 j 

1903 

1 

j 23 2,7! h; 


The spirit exported, including the small amounts re- 
('xported after refining, went chiefly to the countries 
mentioned in the following table. — 


— 

J’.io:;. 

1902. 

1901. 


t'cllllHMS. 

Ccidn«*is. 

Cciitncr.s. 

(lirf'Mt Jlritiiui 

.5.1.713 

92.100 

.57,803 

Swit'/.iM’liind 


29,.53.5 

3.5,124 

Hollund 

... . 22,1-12 

1.5,7.54 

8,219 

Italy 

1.5.134 

14,845 

2,741 

Austrin-HuiiKii'y 

1 t,323 

Hi 217 

2.319 

HnuibiirK (tuM- jioii ( 

1 1 , .«>.’) 

f2,.540 

:i.I33 

Tiirkiw in Europe 

W 0.53 

1.5.190 

0 

Asm 

8.002 

9.780 

1,099 

British West Africa 

.5, mill 

4 

7,5U3 


The import of spirit in casks into (he German customs 
union amounted to 8095 centners in 1903, as against 
3415 centner.H in 1902, and 9980 in 1901. Of these 
amounts, 7813 eentnt'r.s wore destined for re-export after 
refining, in 1903, 3J3H in 1902, and 9685 in 1901, and thus 
the amounts iiiipoi ted for ennvumptiou in Germany were 
282 centner'' in 1903, 177 in 1902, and 295 in 1901. — A. S. 


Sherry in Spain; Prodi ction op . 

U.S. Cons. Rrp., No. 1875, F^h. 12, 1904. 

The production of sherry is confined to the district of 
Jeres. Since 1890 the vintage has decreased so enormously 
that unless the new \ineyards planted with Americun vines 
in the list few years prove a success, the existence of this 
great industry is near its imd. In 1890, there were pro- 
duced 6,000,000 gallons in the district of Jeres. The 
vintage has fallen off from year to year, until the product 
of 1903 only amounted to 445,848 galls. 


Rides of Duty. 


Enjrlisli 

Equivalent. 


W 00(1 pulp— ' (jr(*. 

l)r> - 

('hcmu’allv prepanxl, )j'ir ton r>i) 

Mc( himically „ „ Sii 

t flail Ilia 

Wet, per Ion i.itcs iinposial 

C on .iry. 


•H . d. 

0 

II 4 

Half tlie 
rates imposed 
on dry. 


patent iist, 

N.E.— In these lists, [A.] means “Application for Patent,” and 
fC.S.], “ Complete Specifloatlou Accepted.” 

Where a Complete Sriecifloation accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (li) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Speoifloatioiis are advertised. 

Complete Kpeoiflcatious thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.— PLANT, APPARATUS, AND MACHINERY. 

[A.] 3795. Imray (Meister, Lucius und Briining). Ex- 
traction of water or other liquid from mineral, 
vegetable, or animal substances. Feh. 15. 

„ 3807. Aktieholaget Separator. (Centrifugal sepa- 

rating app)araius. [Swedish Appl., Feb. 16, 
1903.J* Eeb. 1.5. 

„ 3859. \on Ritterhausen. Filters. Feb. 16. 

„ 4139. Stanton. Apparatus for use in heating 8ub- 

btanccB iu retorts.* Feb. 18. 

„ 4231. James and Richardson. Method and appa- 

ratus for the production of power and liquefactiou 
of gases. Feb. 19. 

„ 4567. Northeott. Machinery for compressing 

gaseous fluids. Feb. 24. 

„ 4575. Ellis (Maschinenfabr. Grevenbroich). Fil 

teriug apparatus.* Feb. 24. 

„ 4602. Thompson (Hanrahan). Drying kilns.’^ 

Feb. 24. 

,, 4618. Woollord. Crucibles and other refractory 

vessels. Feb. 25. 

„ 4687. Perrier. Distilling apparatus. [Belgia’^ 

Appl., Feb. 25, 1903.]* Feb. 25. 


March 1.M904.] 
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[A ] 4694. Von Orth. Method of and apparatus for 
preventing the freezing of liquid gases on the 
discharge thereof from storage vessels.* Feb. 25. 

[C.'^.] .‘1938 (1903;. Smith. Filters, Feb. 24. 

„ .'i770 (1903). Wach^> and Locoge. Apparatus for 

concentrating liquids. Feb. 24. 

,, 8500 (1903). ('ristadoro. Kneuding and mixing 

machines Feb. 24, 

„ 1 1, 4.50 (190.3). Schofield and Cole. Apparatus for 

the production of liquid extracts. March 2. 

,, 26,712 (1903). Grimwade. C‘ontinnous muttle fur- 

naces or kilns March 2. 

27,621 (1903). Gordon (Lieardie), Evaporators 
for dustilling or concentrating liquids, ot for 
generating steam or gas. March 2. 


TI.— FUEL, GAS, AND LIGHT. 

A 1 3721, Cla])ham. Condensers lor use in the rnanii- 
laelure of illurninaling and other gas{‘s. Feb. 1.5. 

37Sl .Marks (Internat. J^’iiel Co.) \rtificial oi 
composite fuels * h'eh 1,5 

,, 3821 .Mackmizie and M:\ekenzie. Mantle for in 

candescent lighting. Feh. 1.5 

,, 3'U»1 rhoiufisou (lloherechl), Means (o econo- 

mise fnel.” Feh. 16 

,, 3938. Hills Miinufacturmg gas irom carbonaeeons 

material Feh 17. 

3991 Levis ((Lmi hdectnc Co.). Electrodes for 

arc lamps Feh. 17 

,, 3997 Levis (Gen Flectnc C-o ). Electrodes Ln 

arc limps. Feh. 17. 

,, 3999. Levis (Gen Klcctnc Co.). Eh-ctrodes f(U’ 

aic lamps Feb 17. 

loot) Levis ((!en. Electric Co ). Elecf'odes for 

arc larnp.s. h'eh 17 

. 400! Levis (Gen Electric ( o. ) Kleetroiles for 

arc lamps. Feb 17 

„ 1002. Levis ((ien Electric Co ). Electrodes fot 

arc Inmp-J Feb. 17 

4003 , Li'vis (Gen. Electric Co.), Electrodes for 

arc lamps. Feh, 17. 

„ 400 4 Levis (Gen. Electric Co.). Electrode.s for 

arc lamps. Feb. 17. 

„ 4099. Ihimford. Gas-burmug furnaces, Eeb. 18 

41.33. Levis (Gen. Flectnc Co), Arc lamps and 
electrodes therefor. Feb. 18, 

4134. Levis (Gen. Electric Co.) Arc lamp elec- 
trodes. Feb. 18. 

,, 4230. Ffeifer and Wolz. Complete eombustion of 

solid fuel. Feb. 19. 

,, 43,5.5. Vernon Gas-producers Feb. 22. 

,, 4506. Leinss. See under VII, 

462.5 Singer. Manufacturing mantles for incan- 
descent gas lights. Feb. 25. 

, 4 708. Settle and Padfi eld. Mode of making coke, 

and apparatus to be used therefor. Feh, 26, 

C S.] .3331 (1903). Westphal. Retort furnace and 
method of charging the retort. Feb. 24. 

» 3852 (1903). Brooks (Stettiner, Chammotte, Fabr., 

yorm. Didier). Gas generator furnaces with 
incliped retorts. Feb. 24. 


[C.S.] 8135 (1903). Angus and McPherson. Gas retorts. 
March 2. 

„ 9783 (1903). Bousfield (Gerdes). Gas washers. 

Feb. 24. 

11.442 (1903) Vogel. Arc light electrodos, 
March 2. 

„ 26,712 (1903). Grimwade. See tender 1. 

„ 27,613 (1903). I*itz. Furnaces. Feh. 24, 

„ 769 (1904). Stevens and Timmerman. Furnaces, 

Feb. 24. 

,, 770 (1904). Stevens and Timmerman. Furnaces. 

Feb. 24. 


IV.— COLOURING MATTERS AND DYESTUFFS. 

fA.] 4377. Newton ( Bayer and Co.). Manufacture and 
proiluetion of anthraquinone derivatives. Feb. 22. 

[C.S.] 7396 (1903), .lohuson (Badische Amlin und Soda 
Fabrik). Manufacture of monazo colouring 
mattiT Feb. 24 % 

V.— PREPARING, BLEACHING. DYEING, 
IHHNTING, \ND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A ] 4.596. Df'lre. Tubes for holding yarns or threads 
during dyeing, bleaching, mordanting, and like 
operations. [!<> Appl., July U), 1903.]* Feb. 24, 

„ 4610. Willurd, Apparatus for dyeing raw stock, 

wool, iunl like materials. [U.S. AppL, May 21, 
1903.1* Feb. 24. 

4787 Dctn'. .Apparatus for the dyeing, mor- 
danting, bleaching, or other treatment of textile 
mateiials in bobbin or like form. Feb. 26. 

(LS.] 5867 (1903). Imray ( Meisler, Lucius und Brtining). 
See under VII. 

„ 21,961 (1903). Sucker. Beaming and dressing 

will p yarns Feb, 24. 

„ 2 4,641 (1903). Jioberts and Crossley. Carbouisiug 

or destroying eotton or silk in woollen or worsted 
rugs. Feb. 24. 

VIL— ACIDS, ALKALIS, AND SALTS. 

[A.] 3776, Boult (Soc. Romana Sofati). Process for 
tlie Kimuhaneous pn^paratiou and purification of 
aluminium hydrate. Feb. 1.5. 

„ 4130. Ahreudts. See under W. 

„ 4217. Abel (Siemens and ('o.). Manufacture of 

barium oxide. Feb. 19. 

,, 4295. Martier. Manufacture of sulphide of zinc. 

Feb. 20. 

„ 4372. Corbin. See under XI. 

„ 4409. Feely. Treatment of lime. [US. Appl, 

March 5, 1908.]* Feb. 22. 

,, 4462. Gutonsolin. Means for the recovery of 

metallic bases or com[)Ounds from their acid 
solutions. Feb. 23. 

„ 4487. Granier. See under XL 

„ 4.506. Leinss. Preparation of calcium carbide. 

Feb. 23. 

„ 4796. Stanley, Extraction or preparation, of 

nitrates or similar salts. Feb. 26. 
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[Mitrcli 10, in()4. 


[C.S.] (1903). (rrossmann’s Cyanide PatenN Syn- 

dicate, Ltd., and GroMsrnann. Manufacture of i 
cyaiiidc«i and rc('ovcr\ of hy-pnaliicts. March 2 . I 

„ ."iHGT (I'HIH). I rnra_\ (Meifitcr, Lucius und Hriininp). , 
Manufacture of new hydrosulpliite coinpounds ' 
and methods of dycinp and j)rintin^; with their 
iiid Maich 2. 

,, t)458 (llMCt). Spcncc and IVtci Spence and Sons, ' 

Ltd. Maniiiiudurc of ulnininiuiu sulphate. 
Feb 24 

„ 23,918 (190.3). Keojrh and Jlrougfiion Processes 

of makin/,^ alnniina and by-product^ Maid* 2 


IX.^HUlLDLVfi M \TFUI VLS, ( LWS, VTOIM ARS, 
AND CEMFNTS. 

[A.'j 37()0. Perkiewic/ ( 'oatiiif? britdNS, and afiiiaratus 
tbeiefor** Feb 15 

,, 3709, Howorth (,J urschina). .Manufacture ot arti- 

ficial stone.*' Feb IT) 

4l3t), Aiirendt'- Manufacture ol aitiln-ial stones 
or bricks in which tin* waste troru the Leblanc 
or arninonia soda process is used [Get man 
A]>pl , May 5, 1903.J* Feb In 

„ 4249 (Jostliufr Veitical kiln foi burnini: cement 

or lime by the aid of furnaces and a blast.* 
F('b 20. 

„ 4275 Nelson (^Mc.Neill mid To ) Sre vndrt X 

„ 4433. M'illiains .md 'romkins Products oi siln-a 

as a rcfraetoiy tnateriul. Feb 23 

,, 4478. Pacb Maniifac.tin* of lefractoiy aitules. 

Fob. 2.3. 

„ 4557 'rwyuhani Utilisation of blast furnace slaj; 

and siniihir materials Feb. 21 

„ 4000 Liebold Proi-ess foi mannfaetui in^ (‘emenf 

Feb. 24. 

„ 4618. Woolford. Sir under I 

„ 4074. Ford, hlanufactnre of artiHeuil stone or 

sand-lime, bricks. Feb. 25 

„ 4898. Wonldhatu ( 'eraeiit (k). and Fennel .Nfanu 

factnre of refractorN material suitable for linin*.'; 
rotary and other kilns, Ac. F'eb 27. 

[C.S,] 4048 (1903). Mills (Sei<rle}. Artificial bmldin*; 
materials. March 2. 

„ 4907 (1903) Pn<rgs. Bituminous <'cmeut. March 2 

26,751 (1903) Morns. Brick kilus. March 2 

„ 1279 (1904). Jolui.son (Br<>wn and Tredway) 

Maniifactuie of pipes, conduits, &e., lor use ; 
underground, or in otliei places where they are 
subje<‘t to electrical or corrosive action li’eb 21 

X.-MFTALLUKGY 

TA.l 3735. Alziigaray. Manufacture ot inetulbc allo\s. 
Feb 15. 

„ 3786. AlzugaraN. Soldering and welding metals. ' 

Feb. 15. * 

„ 3962. Evans. Method of and means for the treat- j 

ment of gold-bearing slimes. Feb. 17. , 

„ 3998. Levis (General Electric Co.). Methods of j 

producing metals from a compound containing I 
ailicfyn. Feb. 17. 


[A.] 4008. Tresldder. Manufacture of steel. Feb. 17. 

,, 4058 8imm. Simm, Storey and Sellers. Process 

for treating zinc blende and other substances 

containing zinc, and apparatus therefor. Feb. 18. 

„ 4275. Nelson (McNeill and Go,), Manufacture of 

slag wool, sdicMte cotton, oi mineral wool. 
Feb. 20. 

„ 4343. Mollard. Means of producing metal or 

metals or the like Feb. 22 

4358 MoseIe> I'Nirnaci's foi srneltiiie iror. and 
unikiii'j steel Feb 22. 

,, 1102, Gutensolm See under YMi. 

, 470(). Gunnington. I xtraction and purilication of 

/me Feb. 2.5 

4793. Wolf Seyuiiutioii (d‘ metals fi oil) their oi es. 
[L S Appl., Mi»\ 22, 1903 ] ' Feb 20 

[GSj 489t (1903). Jones Piiddlinir and siimlai melting 
and H'dieati ne fill naees I’k'b 24 

90»> I (nt03). Laiiei. Production of bron/e and 
ilie bke nietallic yiowdcr. March 2 

1.5,420 (1903) Kaisci. See under \\. 

, 23,821 (1903) Hunt Ibocess of piudecting cast 

steel ingots Maivdt 2 

18(2 (1904). Engels Proci'ss for tieatiiig stei'l 
andainioui yilivtes .Marcli 2 


XL-KLEGrPO-GlIEMlSTL’V AND ELEGI'PG- 
ME'l'\LLin?(iY 

[A J 3790. ludlcr I'Jectnc fuinaei-s^ I'cb l,'> 

„ 40.59 Sunin, Sinnn, Storex and Nellers. Electric 

fiunaces Eeb. 18 

„ 4188 Blackman Electric accinunliitoi s Feb. 19 

„ 4.372 Gorbin bili‘Ctro]vtie luiinufactuie ol chlor- 

ates and pcrchloratj's [Fr .Appl, Dec 31, 
1903 J** Feb 22 

„ 4487 Gianiei Proci'ss and aiiparatus for the 

manufacture ol snljihate of coppei and caustic 
alkalies b\ the (‘lectroUsis of alkaline chloridi's. 
i Fr Apjd , Ayiril 1>, 1 903 Fi'b 23. 

4512. Nebnier. Generating electricity b\ tin* ii.se 
of moist chemicals which are mechanically pressed 
upon /.me Feb 23. 

[C.S.] 0954 (1903). Diainant. Forming lead peroxide on 
plates of electiic aeeumulators. March 2. 

„ 8670 ( 1903). Gance. Plates for electric accumu- 

lators. March 2. 

,, 1.5,420 (1903). Kaiser. Electrolytic production of 

zinc. J^’eb. 24. 

„ 28,057 (1903). Wheatley (Atwood Electric Co.). 

Solutions for use in the cells of galvanic butteries, 
March 2. 

„ 1599 (1904) Kyffel. Galvanic batteries. March 2, 


XIL- FATTY OILS, F ATS, WAXES, AND SOAP, 

[A.] 4415. (Castle. Manufacture of soap washing com- 
pounds and the like. Feb. 22. 

„ 4 488. Garle and Longsdon. Bleaching fats, oils, 

waxes, Ae., and apparatus therefor. Feb. 23. 
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[A.] 45S2. Bolton. Soap for domeatic and maoufac- 
tnring purposes. Feb. 24. 

„ 4867. Hearson (Frank and Ziegler). Process for 

the extraction of fat or wax-like substances from 
hydrous materials.* Feb. 27. 

[C.S.] 4420 (1903). Turner and Turner. Process of 
treating refuse soap-suds. March 2. 

„ 6687 (1903). Pfcstroff and Gill on. Compound for 

use as a substitute for linseed oil. Feb. 24. 

„ 6590 (1903). Knox. Soap. March 2. 

„ 27,449 (1903). Cronholm. See under XVIIl. A. 


Xlll.- PIGMENTS, PAINTS; RESINS, VARNISHES; 
INDIA-RUBBER, Etc. 

(.4.) — Pigments, Paints. 

[A.] 4491. Mitchell. Manufacture of paint. Feb. 23. 


XIV.— TANNING ; LEATHER, GLUE, SIZE, Etc. 

[A.] 3981. Boult (Trenckmann). Manufacture of 
leather. Feb. 17. 

„ • 1246. Moore and Kirk. Glue or cement. Feb. 20. 


XV.— MANURES, Etc. 

[(.'.S.] 10,581 (1903). Wardle. Utilisation of brewers’ 
and distillers’ yeast in the manufacture of artificial 
manures. March 2. 


XVI.— SUGAR, S4'ARCU, GUM, Etc. 

[A.] 4112. Shaw. Treatment or prepanttiou of sugar, 
and machinery for use therein. Feh. 18. 

„ 4792. Keynaud. Manufacture of achroo-dextrin. 

Feb. 26. 


XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 4011. Von Szathmary. Condensing apparatus for 
preventing losses in distilleries through the 
escape of alcohol vapour.* Feb. 17. 

„ 4271. Oppenheimer and Kent. Spirituou.s fluid or 

compound, and process for obtaining same. 
Feb. 20. 

4294. Krueger. Malting apparatus. Feb. 20. 

„ 4560. Leaker. Brewing, distilling, and like pro- 

cesses, and apparatus therefor. Feb. 24. 

„ 4651. Alliott. Apparatus for treating brewer’s 

wort for cooling and other purposes. Feb. 25. 

[C.S.] 9477 (1903). Lapp. Closed grain-steeping vats 
for manufacturing malt and similar substances. 
March 2. 

I, 10,581 (1903). Wardle. See under XV. 


XVIII.-FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)— Foods. 

[4.] 3954. Moss. Preparation of cocoa. Feb. 17* 


[A.] 4232. Parker. Manufacture of a bleaching agent 
and its application for bleaching, ageing, or 
conditioning flour and the like. Feb. 19. 

„ 4287. Best. Bleaching grain and products thereof. 

Feh. 20. 

„ 4589. Binder. Process of making milk extract 

similar to meat extract. [Fr. Appl., Feb. 25, 
1903.]* Feb. 24. 

[C.S.] 4150 (1903). Bromhead. Food products. Feb. 24. 

„ 10,845 (1903). Iloworth (Bauer and Co.). Manu- 

facturn of albuminous compounds soluble in 
water. Feb. 24. 

„ 27,449 (1908). Cronholm. Edible fats and process 

of making the same. March 2. 


(C.) — India-Rubber. 

[A.] 4540. Kitcliiiig and Shirlev. Disinfectants. Feh. 24. 


XIX.— PAPER, PASTEBOARD, Etc. 

[C.S.] 4378 (1903). Dietrich. Means for regulating the 
supply of pulp water to pulp catchers or savers, 
&c., used in the manufacture of paper. March 2. 

„ 7058 (1903). Atkins. See under XXII. 

„ 7269 (1903). Nathan, Thomson, and Thomson. 

.See under XXII. 

„ 7346 (1903). Newton (Bayer and Co.). Manufac- 

ture of cellulose acetate Feb. 24. 

„ 28,186 (1903). Meixell and Holt. Process of 

making paper. March 2. 

„ 307 (1904). Ingersoll and Lenhart. Cork compo- 

sitions. Feb. 24. 


XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 3706. Ewan and Voung. Manufacture of guanidine 
salts. Feb. 15. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 3794. Abel (Act.-Ges. f. Anilinfabr.). Flashlights 
for photography. Feh. 15. 

„ 3855. HofiTsfimmer. Process of preparing photo- 

graphic tissues.* Feb. 16. 

„ 4668. Cleaver and Marcussen. Process for pro- 

ducing photographs in colours. Feb. 25. 

[C.S.j 7924 (1903). Gurtner. Production of coloured 
photographs and photo - mechanical prints. 
Feb. 24. 

„ 14,073 (1903). Nusch (Franklin Tarsulat). Pre- 

paration of durable collodion emulsions for all 
colour rays of the spectrum, suitable for the 
production of negatives for half-tone in natiual 
Colours. Feh. 24. 
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XXII.-EXPLOSIVES, MATCHES, Etc. 

[A.] 4028. Hargreaves, and Curtis’s and Harvey, Ltd. 
Blasting compounds. Feb. 17. 

„ 4090. Bichel. ^Manufacture of explosives. Feb. 18. 

„ 4699. Haddau (Ftihrer). Process for the manufac- 

ture of explosives of the nitrate of ammonia 
group. Feb. 2.j. 

„ 4742. llie Miners’ Safety Explosive ( 'o., Ltd., and 

Lovett. Safety explosive's. Feb. 26. 

[C.S ] 6409 (1903). Stlwig. Manufacture of guncotton. 
Feb. 24. 


[C.S.] 7058 (1903). Atkins. Manufacture of nitrated 
cellulose. Feb. 24, 

„ 7269 (190:O> Nathan, Thomson and Thomson. 

Maunfacture of nitro-cellulose. Feb. 24. 

„ 8898 (1903). Wetter (Westfaiisch- Anhalt. Spreng- 

stoff A.-G.). Explosives. Feb. 24. 

„ 116 (1904). Schmidt. Manufacture of a nitro- 

cellulose gunpowder. Feb. 24. 

XXIII.— GENKKAL ANALYTICAL (CHEMISTRY. 

[A.] 4088. Briggs. Apparatus for measuring the per- 
centage of explosive gases in the air. Feb. 18. 
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SECTIONAL COAIM LTTEES 




JUBILEE OF I)R. H. CARO. 

On Febrnary 13th a celebration took place at Mannheim 
ill honour of the 70th birthday of Dr. H. Caro, one of the 
ori;?inal loembers of this Society. On that date the President 
:ind Dr. Messel, actiujr on behalf of the Council, sent to 
him a telegram of congratulation, of which the Allowing 
-s a copy : — 

“ Dr. H, Caro, Alannheim. 

“ The Society of Chemical Industry, proud of the grand 
achievements of its member, sends its sincerest congratula- 
tions on your 7 0th birthday, and hopes that yo i may long 
be spared to your family and to your admiring friends. 

(Signed) Ramsay, President. 

Messel, Vice-President.” 

To this Dr. II. Caro has sent the following reply : — 
“Dear Sir William, Mannheim, 1 March 1904. 

“ I never feel more my inability to make words meet 
with my feelings than at the present moment, when I am 
about to undertake the task of expressing to you, as the 
President of the time-honoured Society of Chemical 
Industry, and to Dr. Messel, as the Vice-President thereof, 
my heartfelt thanks for the great honour and distinction 
which >our Society has bestowed upon me by its congratu- 
lations to my 70th birthday, framed iu words honouring 
the generous sender not le^s than the deeply thankful 
riiceiver. May I then be allowed, dear Sir William, to ask 
\on, hiudly, to complete your noble mission and to convey 
'he expression of my sincerest and never-d)iug gratitude 
to the Society of Chemical Industry. 1 have never forgotten 
‘lie happy time of luy younger days wheu I became ap- 
pi enticed to English manufacturing chemistry, when 1 
learned to make my first steps in chemical investigation, 
and ivheu, above all, I was led to love and appreciate the true 
^neatness of your uoble country and your generous-hearted 
countrymen. To be honoured by my British fellow- 
chcmists in the niuuner done by you, dear Sir William, by 
Dr. Messel, and the Society of Chemical Industry, is to 
in\ mind the crowning of my entire life, and the most 
precious gift presented to my 70th birthday. 

Believe me, dear Sir William, 

Yours ever faithfully, 

(Sigued) Dr. H. Caro. 

To Sir William Ramsay, K.C.B., Ph.l)., F.R.S., 

President ot the Society ot Chemical Industry, 
London.” 


THE MEDAL. 

At u meeting of the Council of the Society held on 
'March 23rd last, it was unanimously resolved to present 
Hie ISoeicty’s medal for 1904 to Prof. Ira llemsen. President 
vd the Johns Hopkins University, Baltimore, Md., U.S.A., 
yor conspicuous services rendered by him to Applied 
Cficmi'^try. 


ANNUAL GENERAL MEETING, NEW YORK, 1904. 

The Annual General Meeting will be held in New York 
Cit.> on Thursday, Sept. 8th, and following days. Members 
'"ho contemplate attending are requested to communicate 
'vith the General Secretary as soon as possible, in order 
ihat suitable travelling arrangements may* be made. A 
’(‘Vised programme appears in this issue of the Journal. 


ST. LOUIS EXHIBITION, 1904. 

The St. Louis Chemical Society has established a Bureau 
d Information for the benefit of members of foreign 
Hiemieal societies who may visit the World’s Fair. Any 
'licinbers nf such societies who desire information in regard 
the Exhibition are invited to write to the Secretary, 
Hrof. E. H. Reiser, Washington University, St. Louis, Mo. 


NOTICES ; MEMBERS ELECTED. , * 287. 


COMMUNICATIONS. 

Anthon of oommanioations read before the Sooie^, or 
any of its Local Sections, are requested to take notice 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
reject^ by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints oan 
be famished to the author. 


2.tst ot iHrmbrrs 01rctrli 


23rd MARCH 1904. 

Appleby, Joseph, 35, Pembroke Road, Bootle, Liverpool, 
Flour Miller. 

Bayly, Harold G., 65, Fulham Park Gardens, London, S.W., 
Analytical Chemist. 

Bleakley, Wm., Phmnix House, Swinton, Lancashire, Cot- 
ton Mill Manager. 

Brown, Frederick W., 470, Lenox Avenue, New York (Mty, 
U.S.A., Chemist, 

Buchanan, J. L., 27, Birch Road, Lower Bebington, 
Cheshire, Analytical Chemist. 

Burton, Thos. R., c/o Scott, Greenwood, and Co., 19, Lud- 
gate Hill, London, E.C., Technical Journalist. 

Chubb, H. M., Wharfedale Villas, Tadcaster, Yorks. 
Brewery Chemist. 

Clark, Ernest, Royal Technical Institute, Salford, Assistant 
Lecturer in Chemistry. 

Cooke, W. Terneut, Chem. Dept., University College, 
Gower Street, London, W.C., Research Student in 
Chemistry. 

Dixon, Fred. J., ,*), Prospect Terrace, Harrogate, Yorks., 
Civil Engineer. 

Elliott, Philip, c/o Lanosoap, Ltd., Marion Street Works, 
Bradford, Yorks., Works Chemist. 

Everitl, Walter, 83, The Grove, Ealing, W., Analyst. 

Garcar, G. Lestor, IMonticello, Sullivan Co., N.Y., U.S.A., 
Superintendent (Leather Works). 

Gerard, Thos. A., Messrs. Gerard Bros., Ltd., Nottingham 
Soap Manufacturer. 

Hochstetier, Henry, Ault and Wiborg Co., Cincinnati, Ohio, 
U.S.A., Chemist. 

Jessup, Alfred E., c/o U.S. Consul, Tientsin, China, Assayer. 

Keddell, H. Hewes, 2, Lime Street Square, London, E.C., 
Merchant. 

Korte, Dr. Reinold F., Clydach, R.S.O., Glamorganshire, 
W orks Chemist. 


Lawson, Jos. H. S., Worsloy Street Mills, Hnlmc, Man- 
chester, Salesman. 

Lowonstein, Arthur, c/o Nelson, Morris, and C’o., U.S. Yards, 
Chicago, 111., U.S.A., Chemist. 

Mather, J. Cecil, 15, The Holloway, Runcorn, Cheshire, 
Works Chemist. 


Muckenfuss, Anthony Moultrie, State University, Fayette- 
ville, Arkansas, U.S. A., Professor of Chemistry. 

Newgass, Solomon, 257, W. 182nd Street, New York City, 
U.S.A., Student (Columbia School of Mines). 


Payne, Allen G. C., 89, Rokeby Street, West Ham, E., 
Assistant Works Chemist. 


Peyser, Horace F., 68, West 47th Street, Now York City, 
U.S.A., Chemist, 


II I 
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MU. FRANK TATK IN THE CHAIR. 


DESTRUCTIVE BACTERIA TN MANUFACTURING 
OPERA'TONS. 

I’.Y H. n. hlOl K*', F.T.C. 

To ilios'c engaged in the ninnufactnre 'if organic product^ 
fioin annual and vegetable sources the study of bacterri 
1 " of the ini)iertam*(‘. Our rapidly incieasiuc 

knowledge of this Mibjeet. lliongli of reee'if date, Inii- 
biiowii that many of o,ir hugest industries depend eitliLM 
entirely or part)\ upon h.ierciial action, and that in others 
these niinnte organisms aie lesponsihh* tor many elninges, 
eitlier beneficial or othenvi^e, wiiich oeeur at ^al•l()us ^tage^ 
of inamdacturiiig processes. The changes directly due ti ■ 
hacleria come within the scojie of tlie chemist, and it may 
he a ]>art of his duly to deal wlh them. 

'rhi'ie are stages in muiiy rnanulaetures where bactcrift. 
do a considerable <amount of damage, and theie are tew 
stages whi're the conditions are so unfavourable that bacteria 
cannot increase or at least exist if they find an entry. Tlieri 
exist several species of bacteria whose spores can withstarul 
a temperature of boiling water for se\eral hours and after- 
wards ilevelo]) miller fuvonrahlc eonditions; there are niaui 
bacteria which lloiirish at moderately liigh temperatures 
and others which may he frozen and yet multiply', Some 
call withstand moderately strong alkalis or acids, mid there 
exist ipiite a number that arc not checked at all by the 
iiRinil antiseptic methods of treatment such as weak 
solutions of phenol or mcicurie chloride. 

The sources of iufection arc the materials used, the air or 
the water used ; and bacteria may also he introduced by 
careless or uncleanly methods of working. If the con- 
ditions are at all ra\ourable bacteria will rnultipl 3 ' at aic 
enormous rate, and ]>ags from one stage of the process tO' 

, another, finally appearing in the more or less damaged 
finished product. Especiully is this the case in intermittent 
work, when the plant is only in use for a portion of each 
day ; the material left in the apparatus then becomes a. 
breeding ground for germs, and the vats, filter presscB, 
])ipes, and pumps containing it have to be thoroughly 
cleansedjiefore they can be used again. 

'rhe first precaution to be <di!?ervcd is thorough cleanli- 
ness. All apparatus sliould be cleansed or disinfected in 
such a manner tliat it may he used without any fear oi 
contamination to the material that may be in process of 
mriniifacture. 

It wa.s shown in 1RT8 by Downs and Blunt (Proc. Roy. 
Soc., 26 , '1 88) that the development of bacteria and Othei' 
putrefactive organisms is arrested under the influence ot 
sunlight and oxygen. Most bacteria shun the li^ht ; 
putrefactive bacteria flourish under anaerobic conditions. 
Efficient ventilation is therefore absolutely necessary in a 
factory. 
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Waste filter should be treuted in some way, or run 
lireotly into the sewer. Other waste materials should he 
atc iilif^ed, destroyed, or carried right away while they are 
,|uite fresh. 

It should always be reuiembcred that bacteria require 
water for their growth, so that a waste product should be 
brought into a dry condition, if possible. 

Other methods of treatment will depend upon the nature 
A the material operated upon. In dealing with food 
pTOilucts, sterilisation by heat is largely practised, and, if 
ih(' material will bear a high temperature, it is heated to 
100 ^ ( . or slightly above, as ia the preservation of meat, 
meat extracts. See. 

Tile preservation of substances not intended for food is 
MMiallv iu.sured by the addition of preservatives or imti- 
st-piK s, which may he added during the manufacture or 
M» ttie tiiiifthed product, but it is essential for proper 
01 king to get them in as soon as possible to prevent, if 
po^silile, e.veu incipient signs of decomposition. 

J'lie preservatives mostly used are ])henol, eresols, 
■Iniiiol, salicylic acid, fornuildehyhb formic acid, lactic 
u 1 ( 1 , zinc chloride, hor.ix, bone acid, sulphurous aiud, 
sodium and calcium sulphiti's and bisulphites, hydrofluoric 
u id and alkali fluorides and silieofluorides. 

I'he appliealiori of some of the^'C to foods is also to a 
(I tain exteut practised, but this .should be severely dealt 
will), though of great beiudit to the inaimfueture, it i<s 
tai lioiii benetieial to the eonsunier, and no doubt leads 
ui The A\orlvuig-up of a lot of material that would other- 
.\is( have to be destroyed or converted to some meaner use. 

lu the brewing of beer, in the di.stillery, and in wine 
manufacture, a considerable amount of trouble is caused by 
kaeteiial action. lu bread umkiiig, the general surroiind- 
iiie^ of a bakery ought to be carefully looked into, and any 
.source of inieetion quickly jmt a stop to. A new Act came 
iito force in January, winch deals with the question, and 
ao new bakehouses will be .i bowed below ground. In the 
manufacture of sugar and starch destructive bacteria are 
qii ciully numerous, and cause a great amount of trouble. 
r')( leather industries are defieiideiit upon the action of 
kaetena, the various soaks used contain immense numbers 
d l)acti'ria which act ujion the skins in such a way as to 
‘(('tier lit them lor the 8ubse(iuent tauniog operation ; these 
‘iiicteria may, however, become destructive, and cause a loss 
d weight or strength in the lioished material. 

In the inauulacture of crum tragasol from the locust 
‘a. Ills a,>> earned oul at the Gum Tragasol Works, we 
aeficed, during th^ eKtraction of the gum from tlie 
’-uilli il beans, soon after the eouimeiicemeiit of operations, 

'' ikitid black patches disseminated through the gum. On 
\aimmiig , these with the inicToscope, it was lound that 
lin c-Jiuamed a large number of spores, and, though the 
n iiqieiatuie was very high, i.c. about 88° Q., they were 
Mdeiuly developing. These black jiatches were eventually 
""I need to the mill. The maehiues tor grinding include two 
''fts of small millstones enclosed in cast-iron casings. 

I hiring the grinding of the beans considerable friction is e\- 
I' ’ mnend, and heat is generated in the mills which drives out 
h i n (iisiure contained iii the benns ; this collects upon the 
"''"u ut the iron covers, and is quickl} coated w'lth fine 
h'st produced during the grinding, wdiich also passes into 
snaee ; the water and dust together form a soft pulp, 
" ha h ueeuinulates until it touches the revolving stones, and 
erms a layer half an inch or more in thickness. During 
'he iieiiod of grinding there is a i arrentof air passing down 
’hiough the teed opening in the upper stone, between the 
''toiler, aiid out through ihe delivery spout, this air being 
h< ated to a temperature of about ('. whih' it is passing 
hiough. The spores contained in the volume of air passing 
Inough Jhese mills must he considerable, and many of 
■ 'hciu are held back by the coating of dust and w'ater lying 
'h'un the iron plates; the tmnperature l>eing very suitable, 
uid the necessary organic matter plentiful, they develop, 
die bacteria multiply very lapidly, and soon Ihe pulp is 
'Warming with them. 

d'he bacteria thus introduced generate acids which attack 
dii‘ iion casings, while the iron thus dissolved combines with 
he tannin of the dust from the husk forming a black lake or 
nilv, and imparts to the material a black colour. The acidity 




of the moist material equals. 0*46 pejr cent., calculated 
as acetic acid. After a time this black material dries up 
and breaks away from the ir.m casings ; it falls into the 
grading machines along with the beans, gnd any pieces 
w'hich may havo broken up to about the same size aj^ the 
beaus pass with them through the remainder of the grinding 
machines, becoming rounded, hardened, and polished in th,e 
process. About half aq ounce or less of this material , may 
be found in lOOlh. of beaus, but the number of spores in 
this quantity must be so great that its absolute weiglit giv-es 
no idea of the destruction these spores may do when they 
develop. In the manufacture of tlie gum the blaeli; 
particles very rapidly swell and liberate the spores into the 
gum, and if alloweil to develop these Criuse a considerable 
amount of trouble. Attempts were made to cultivate these 
bacteria by inoculation into agar-agar, but they did not 
develop ; they will, however, growreadily hv s mply warm- 
ing these black particles with w.iter and allowing them to 
remain for a lew days in a warm place. The organisms 
which appear to be most common, are a short rod-shaped 
bacterium, with w<“ll-developed spore at one end; in very 
sour material this becomes about twice as long; and a short 
hucterium, uu.ler favourable conditions developing irdo a 
very long chain, and a diplococcus. Some of the.se bacteria 
act upon the gum in such a way as to rentier it quite fluid, 
and thi.s action becomes so powerful that a very small 
quantity of the fiiiiil gum added to a large quantity of fresh 
gum will cau.se it to become fluid in about half an hour; 
this action is no doubt due to enzN mes excreted by these 
bacteria, as the organisms alone could not, in so short a 
time, destroy so much material. This emphasises what I 
said in my opening remarks, that all old material should be 
removed, as it is oltim very desiruetive. 

In the prejiaration of flour for sizing purposes two 
methods are pursued ; either the material is used in its fresh 
state after the addition of a preservative, or it is allowed 
to ferment for several weeks. In conjunction with Mr. 
Graham White I have studied the chinges which take place 
when flour ferments, and as they are of a destructive char- 
acter they may be of interest here. When flour and water 
are mixed together and allowed to stand, a fermentation 
commences in about three days and ooiitinues for a long 
period. This fermentation may be due entirely to bacteria, 
or partly to bacteria and wiM yeasts, or partly also to the 
ordinary forms of moulds according to which organisms 
get the upper hand; hut the changes appear to be of a 
similar character in different fermentations. The figures 
given in the table refer to a fermentation carried out on a 
fairly large scale, the atmospheric, temperature varying 
between 64° and 72° F. Samples for analysis were taken 
from the bulk at 2, 4, 6, and 8 W(‘eks, and coiTections made 
accordingly : — 

Fermentation of Flour at 64° to 72° F, 


Samples taken from Hulk. 




Fer- 

For- 

i Fer- 

1 For- 

— 

Fresh. 

munted 

inented 

mented inented 



2 weeks. 4 weeks. 6 weeks. 8 weeks. 

Alluiiniiioids 

1 


1 


j 

Soluble in \v:itcr .... , 

1 

n-76 


7*27 

i 7*29 

JjiHoluble lu w.ih r .. 

7 

l-« 

, 1 -02 

; 2*50 

t 2 '50 

Totii'. 

; iroi 

iris‘ 

10*87 

1 9*77 

9*79 

Suirura 

Acidity miiarts, Nalil) 

' 3-G2 

0*54 i 

i 

1 

1 .. 1 


per 100 of flour 

j O’.T’i 

2*25 

' 2*59 

, 4*80 

5*90 

Ammonia.... 

1 (rui8 

j 0*10*2 

1 0*120 

; 0*250 

0*234 

Kitrogeu ■ 

1 



i 


lu soluble ulbuminoids 

0-032 

1 Tr*lfi 

1*G1 

1 ]*104 

1*107 

In msolubie „ 

! rz33 

1 0*275 

0*280 

0*400 

0*4«'» 

As aniinonia : 

[ o-oic 

1 0-OS.t 

0*01U> 

0*208 

0*193 

Total 

! 1*880 

1*875 

i 1*840 

! 1*770 

1*700 

Soluble albumiiinids 

i 





ppt. b.y tiinniu and 
sodium Ghlondc : 

1 



i 


^ acid solution. .* 
Viiueutrai „ ... 


*• 



4*03 
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T 
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If ure compare the figures olitained after two weeks’ fer- 
mentation with those obtained when the flour was fresh 
•we find that a great change has taken place ; most of the 
albnminoids have become soluble, nearly all the sugar has 
been removed, the acidity has considerably increased, and 
Bome ammonia hai been produced. The changeb after the 
second week are of a similar character but much slower, 
and it is evident that the greater part of the work Is done at 
an early period. There is a gradual loss of nitrogen, and a 
large increase in acidity, and also a slight increase in in- 
soluble albutuinoids owing to the large increase in bacteria 
and yeasts which are themselves nitrogenous. The acids 
generated appear to be to a certain extent preservative, for 
putrefactive fermentation docs not set iu for a long period, 
an unusual occurrence in presence of such a quantity of 
albuminous matter. The amount of soluble albuminoids and 
peptones at the eighth week is shown to be fairly large by the 
precipitate obtained with tanniu and sodium chloiKle. The 
time at my disposal will not allow of a full account of the 
work done. The following are the most interesting points : — 
After the eighth week (>thyl alcohol Avas found to be present 
in the liquid to the extern of O'G per ccut. ; volatile acids, 
principally acetic acid, were also found equal to 0 313 per 
cent.; and non-volatile lacticj acid 0-504 per cent., In-sides 
other products. When the necessary corrections were made 
and the weights of these constituents calculated on 100 
grms. of the original flour, the ainouuts were as follows ; — 



Grins. 

Grins. 

Alcohol 


.3-20 

Acetic acid 

.3*20 „ 

r28 

Lactic acid 

.5-1.5 „ 

2 ’0t> 


Ciubou 


The sugar in the original flour amounting only to 3 • 02 
per cent., and containing I *^4 per cent, of carbon, it is 
evident that a portion ol the other caibohydrutes dextrin 
and starch must liave been destroyed, and this is borne out 
by the fact that the stai eh granules are much shrunk and 
eroded. There is no doubt a good deal of starch lost in 
this process. 

It appeared to bo of interest from a sizer’s point of view 
to determine whether the albuminoids or gluten could be 
brought into solution uithnur the long and wasteful process 
of fermentation, and for this pupose three experiments were 
tried : — 

By acting upon flour Avith — 

(1) 10 times its weight of cold water. 

(2) „ „ ^ per cent, acetic acid. 

(3) ,, „ j per cent, of lactic acid. 

On analysis these mixtures gave the folloAving results . — 

I Soluble. [ luholubln. Total. 

I 

I Albinniuouls. ; Albiiiniiiui(ls. 

1 ‘.rTiO : 7 -SI 10', '{1 

2 7 00 2-0-2 10 ;il 

3 [ s r»o l-7.'> 10-31 


proving that the elhunilnoids of flour are very largely 
soluble in these weak acids. 

With regard to the pollution i^f water supply a good deal 
might be said, but the fohoAving example, Avhicb has come 
under my own notice, aviU sulliee. 

The Gum Tragasol (lo. dcriAc the water for boiler 
purposes partly from pits or ponds in an adjacent field and 
partly from the mains ; in one of the pits, Avhich is nearest 
the works, chaeges have been going on of a raiher unusual 
kind. The pond water is derived ircm ruin, drainage from 
fields, more or less waste efliuent draining throuch the soil, 
and water blo'wn through the boilers ; in consequence of the 
latter the temperature of the water m this pond is 5° or fi"* 
higher than that of other ponds in the neighbourhood. 


1 have had this pond under observation for a considerable? 
time, and the following is an outline of these observations;— 
In January 1902 the water was quite clear, and a well- 
defined gray layer could be peen about a foot from thee 
edge toning off into yellow as it neared the shallower 
water, this Avas found to consist largely of diatoms ; beyond 
this layer the mud was black. Early in April the water 
became quite turbid, and of a creamy white colour, and sk 
loose floeculent material was gathered thickly upon the 
water Aveeds, the lower part of the weeds and the mud. 
being black ; siilphuretteil hydrogen was evolved when the 
latter was stirred. 

On April 7th a ]>nrti()n of the black mud was dried in 
a current of ccal gas, and the following determinations 
made . — 


Per Cent, 


Matter soluble in hot benzeno 


Conluiiiing free sulphur 


Iron 

^ 3-28 

„ , . ' m combination ns FeS 


Sulphur > 

' 1-S7 

Iron as Ft- .(b 

1 .33 


A microscopical examination of the black mud revealceR 
besides the presence of the black ferrous .sulphide and other 
mineral matter, many active monas, and reddish brown cells 
iu fchape and si-/;/' resembling protococcus, many sjiecies o£ 
infuBona, and greyish floeculent matter made up very 
largely of bacterm. 

On April 28th, Avhen the w-at-T appeared to be very 
turbid, 2j litres of it were w-armed and filtered. Tim 
weight ot the precipitate Avas only about O'l grin., but it 
contained ()- 00.55 grm. of tree sulphur, or 0-22 ]>art pes 
100,000 of the Avatei-. At this period thi* water had exactly 
the same appearanee as sulpburetted hydrogen water 
Avbieh has been exposed to the air for a tune and iux 
which an lucipn'iit piccipitation of sulpbur has taken place v 
it ab'o eAolved sulphuretted hydrogen on w’arming, and 
there appe-ars to be no doubt that a great part of the 
turbidity is due to the separation of finely divided sulphur 
formed by the oxidation of dissolved sulpburetted hydrogen, 
produced from the mud. The fonn-dtion of sulphides, 
sulpinm'tted hydrogen and Irei- sulphui in this 'water are 
due to the same changes that occur in sewage and wherever 
sulphates and decaying organic matter are exposed together 
(Quart. Journ. (5eol. Soc., Vol, LVJll., 1902 pp. 40 — 58 ; 
this ,7 , Vol X.\ 1., p. 52) that is, under anaerobic conditions 
ihe fulloAving changes taki- place . — 

('aSO^ + 2(' = 2C(),> + C.'aS. 

CaS + (Xlj + ILO = CaCO;, + lES. 

+ 3H.,S = lEcS -h GILO + S. 
and under limited aerobic conditions- — 
lES 4 O = ILO + S. 

The bacteria producing these changes are readily cultivateo! 
in a solution containing meaL extract peptone, Ca SO4, and 
Eeo(OII)i5, and in three or four days the same reaction is- 
perceived by the blackening of the latter, if after inocular 
tion, the liquid is sterilized by heat, there is no change 
whatevei, shoAving conclusively that bacteria are necessary 
to bring about these reactions. 

Besides the sulphide organisms there arc also present in 
the mud numerous active ‘Spirilla;, Eig. 5, which cultivated 
iu a solution of citrate of iron end ammonia precipitate the 
Avhole of the iron as hydrate in a short time, no doubt 
absorbing the organic acid and probably the ammonia ; theBC- 
oigauisms aie present in peat and peaty Avaters, and they may 
be the cause ot similar troubles to the olhor iron organisms,. 
c.g. Crenotherix aud ('iadothnx. 

ReA'criing to the pond water again ; during the whole^ 
lime of the observations bacteria were sAvarming, but a very 
large kind seemed to become prominent Avbeii the water was- 
turbid, it was in the iorm of long rods or of filaments and 
contained refractive granules Avhich may be sulphur ^ 
whether this ori^tauism helps iu the oxidation of the 
sulphuretted hydrogen and absorlis the sulphur in the eame 
way as Beggialoa alba does I should not like to afilrmy but 
that they were prominent at this time was evident. 
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On 29th April a thick yellowish-white greasy scum 
appeared upon the sortace of the pond. On examimnjr this 
the following results were obtained:— 

Per Cent. 


()il 


Fi*ee sulphur 


Insoluble in HCl 


Fe^Os 


PhO 

4-10 

MgO 



The lime and magnesia were probably present as car- 
l)onate8 ; organic matter, water, and carbonic acid make up 
the remainder; the most interesting point about this scum 
was the presence of over 12 per cent, of free sulphur. 

On June 18th the pend evolved a strong odour of sulphu- 
retted hydrogen, and the air over the water blackened paper 
moistened with lead acetate ; the water itself gave a black 
precipitate with lead acetate solution and a white floeculent 
precipitate with hydrochloric acid. 

The sulphur present as hydrogen sulphide equalled 1 -81 
]>arts per 100,000, and the sulphur precipitated by Lydro- 
( hloric acid 0-6 part per 100,000. 

A few of the oonstituents were determined as follows : — 


CaO 18 -no parts per 100,000 

MkO H-21 

S0.5 10-00 

Total solids 88-20 „ 


The water changed from a black tint (when hydrogen | 
sulphide wa.s (‘volvcd) to a turbid white colour (in which j 
state there was no tree h\drogen sulphide) several times, j 
ih(> changes evidently being due to alternate periods of j 
1 eduction and oxidation. 

T'he alkalinity of the water was determined several times 
Avith Methyl ()rauge and standard hydrochloric acid, and 
attempts were made to estimate the carbon dioxide present 
in tlie free state and as bicarboiuite by means of baryta 
Abater and hydroehluric acid, hut these last Avero not sue- 
ci'ssful, as it was found that a carbonate of an alkali was 
.ilso present. 

On May 7th tlie alkalinity calculated as CaCO^ was 42*0 
jKirts per 100,000, and the apparent CO^ only 0-176 ptirt. 

( )ii June 18th the alkalinity equalled 45 '5 parts (JaCOj per 

100.000, and the apparent C( >2 only 2 *68 parts per 100,000. 

( )u July 2nd the alkalinity equalled 50-2 parts CaOO;,per 

I (‘0,000. And on this day there Avas apparently no free CO.j, 
ilie Avater, after addition of baryta AA’as more alkaline than 
ihe blank test, in fact the Avater both before and after 
ijoiliiig gave a pink colour with phenolphthalein showing 
unmistakably the presence of an alkali carbonate. 

On July 2 nd 500 c.c. of the Avater was boiled and the 
piecipitate filtered ofi, dissolved iii N/2 llCl, and titrated 
hack with MaOH ; this equalled 36*25 parts CaCOa per 
100,000 (some MgO would be present m this). The filtrate 
A\as titrated with N/10 IICl and Methyl Orange, and the 
alkalinity was found ta be equal to 12 '72 parts NaoCOj per 

100.000. 

if the Na-XOa calculated as CaCO^, we get the follow- 
ing results : — 

Temporary alkalinity as CaCOj 30*2.'> 

I'ormanent alkalinity due to NnjCOj calculated as CaU 03 12-00 

Total alkalinity calculated as CaCOj. . . . 48*25 

^ihich is approximately the same as the total alkalinity 
directly determined. The water Avas evidently in a state of 
unstable equilibrium, as there Avas not enough carbonic acid 
I'l esent to form biearbonates both of soda and lime. The 
''Odium carbonate present in this water must have been 
pioduced from sodium sulphate by the same reactions as are 
given for calcium carbonate, for no sodium carbonate was 
l>resent in any of the waters draining into the pond. The 
fiteam from this water had given a good deal of trouble 
"hen used in open coils for boiling purposes owing to the 
odour it imparted, but finally the water boiled with it con- 
Tidned nn appreciable quantity of sulphuretted hydrogen, 
and for this reason the supply was cut off. 

lam indebted to the directors of the Gum Trsgasol Co., 
jJd., for permission to give the results of the work which 
A have described in this paper* 
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THE MANUFACTURE OF SULPHURIC ACID 
FROM ARSENICAL PYRITES. 

BY W. ROSOOK HARDWICK. 

Discussion (this Journal, 1904, 220—221). 

Page 220, col. 2, line 8 from bottom, for “ included in the 
precipitate a sulphide,” read “ occluded in the precipitate 
some nitric peroxide.” 

Line 5 from bottom, before “ If vitriol, &c.,” insert “ In 
such a case.” 


{.ontfon S>(ctton. 


Meeting held at Burlington House, on Monday, 
March 7th, 1904. 


MR. WALTER F. REID IN THE CHAIR. 


rilESEN'l'ATION TO Mu. A. R. LING. 

The (Tt AIRMAN said that thidr late Secretary, Mr. Ling, 
aftiT Avorkiiig for them for some years had been obliged by 
pressure of business to resign the office of Honorary 
Secretary and many of them wished to give him some 
testimonial of their appreciation of his services. He then 
' read the following letter from their late Chairman, Mr. Otto 
I Hehuer 

Dear Mr. Chairman, 

I As 1 am unfortunately jirevented from attending the 

I meeting to-night, I must do by letter what I wished to 
have done personally, namely, to say that 1 have been in 
almost daily communication Avith our late secictary, Mr. 
Ling, while I presided over the section and know, therefore, 
better than mo.st other members hoAv much he has done for 
the .section, bow with an utter disregard of his personal 
interests, he thought and slaved for us, yet always kept 
himself modestly in the background. 

We cannot repay him for his services ; his rep-ayment 
must consist in his own knowledge that he has done well 
and that each member of the section thinks of him as a 
friend. But aac want him to have a visible token of our 
affection and gratitude, and of our good wishes for his 
j health and pro.sperity. 

Siucerely yours, 

Otto Hehnee. 

The way in which the sentiments expressed by Mr. 
Hehner had been echoed by the meeting, showed how 
entirely they all agreed with him, and he was quite sure 
they all regretted that Mr. Bing had found it necessary to 
resign his post, but in order that he might retain some 
tangible mark of their appreciation they had in the first 
instance had an illuminated testimonial prepared bearing 
the following inscription t — 

“Presented to A. R. Ling as a token of recognition of 
his untiring energy and zeal as Honorary Secretary and 
Treasurer of the London Section of the Society of Chemical 
Industry during the years 1898 — 1903, » 

Signed on behalf of the Members and Committee : 

Boverton Redwood, Chairman, 1898 — 1900. 

Otto Hehner, (Jhairman, 1900 — 1902. 

Walter E. Reid, Chairman, 1902—1904. 

Julian L. Baker, Hon. Local Sec. 

March 7th, 1904.” 

Those words expressed the obligations which Mr. Ling 
bad conferred upon them, and they were glad to know that 
he would still remain an active member not only of 
the London Section but of the Committee. He felt iure 
that the services he had rendered in the past were not the 
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only ©ties he would ijender to the sectiou. The Commilteo ‘ 
entru6t(i|| with the B^cctioii of this testimouial had chosen ■ 
aisilvcrteaaervicf which they trusted would meet with thd 

approval of Mr. Ltn^ and of his family. 

In addition to that there M as a cigar case for Mr. Ling 
‘ himself. He hoped that however their ways might diverge 
in future ho would always think as kindly of his old friends 
in the Society of Chemical Industry as they would of him. 

Mr. Lin(;, in repfy, said he was much touched hy the 
kind words of the Chairman, His feelings of gratitude 
were mingled with a certain amount of regret at leaving the 
Secietarial flttice. It was, in fact, most reluctantly, and 
only after matun* consideration, that he asked the Com- 
mittee to accept his resignation. The seeretar} ship 
involve<l a certain amount ot work, and it had alwa>s been 
a great pleasure to him to carry it out ; in iact, he took it 
as a privilege to have been able to furth<-r in any way the 
ends of that great Society of Chemical Industry. He hoped 
to be associated with the work of the liomlon Section and 
with the Society as ii whole for many yeais. Turning to 
the beautiful illuminated ud(lre>s, on winch were iusciibed 
the signatures of tlie Chairmen he had served under — 
Dr. Hoverton lledwoOcl, Mr. Otto llehner. and Mr. Ixi iil — he 
could only sav that it had been an honour to be associated 
with any one of them. With regard to this as w'cll as to 
the very handsome plate he might say on behalf ol his wile 
as well as himself that they eould not have seleeted a moie 
acceptable token of their appreciation of hts services. 

OIISKKVATIONS OX COTTOX AXL> XTTKATKD 
COTT( )X. 


90 per ceu^:' of tljid 

t5utwlo is hwrd^ Than ihe outrf. 1 htre ddt anodeli^ii 
differenti sting them. ' ' ^ 

The statement that the intercuticular substance cons^tes 
85 pW eeni. to 90 per cent, of tbo fibre, rests ob^eatperimexits 
madte Avith fcuprammonium' (Scbweitrei^s raa^ebt), ,whkh 
dissolves the intercutioular substance before it attacks the 
cuticles. I have tried tb repeat the experiments, but could 
not make sure that the zdinute stipemataut outibles were 
all collected and free of intercuticulir substance god 
copper. I, therefore, think that the percentage .estiroatiim 
must be regarded as approximate, and 10 per cent. a8% 
1 maximum for the cuticles. That the interouticulttr 
( substance dissolves in cuprammonium more readily th^n 
I the cuticle.s, points to the celluloses being different Hugh 
I Monie terras the cellulose of the interouticular substance 
I the real cellulose ; he means, no doubt, to draw a distinc- 
I tion between the eutieular and intercuticular cellulose, 

I similar to that which is made between the amidose and 
I grauulose in starches. 

The intercuticular substance, which, as remarked, 
constitutea the bulk of the fibre, consists, according tO my 
observations, of minute spherical granules of nearly uniform 
size (about 1 ju). 1 attempted to see them in situ by 
obtaining longitudinal sections of the cotton fibre. The 
1 difiiculty of obtaining such sections was very great, due 
' to the lesistance of the cotton, which was liable to he 
struck by the kuiie and dragged through the substance in 
I which Jl was embedded. 1 liav<‘, lioweter, succeeded in 
1 obtaining longitudinally cut fiagmcuts, some of which had 
I one of the cuticles removed rexealing the intercuticular 
I substance (mh* hig. 4). The intercuticular granules lie 
closely packed, kept in position by the cuticles, and it is 
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The effect of solvents on cellulose and nitroecllulose, 
and their so-called has found .so many 

gpplications lu the arts, that nnylliing which adds tcMiiir 
knowledge of this subjeet must be of interest. I ba\e for 
some years endeavoured to ascertain tin* stiuetural ehaiig(‘s 
which celluloses and nitrocelluloses undergo when aet«‘d I 
upon by solvents, and in this coiiiieetioii I havt' also , 
studied starches and mtiostarches. INIr. Liud>ay Johiisoii, i 
has kindly placed bi.s gieut iiumipnlaiivi' skill at 
my disposal, and assisted me in the pri-paratiou of micro- 
scopic specimens both with and without the microtome, 
and in obtaining micropbotographs for illustration. 

Oii this occasion, my remarks will he bmited to cotton 
and iiitrocottoii, for in the inanufactuie of artieles based 
On gelatinised cellulose, eotton is geieraliy used, and 
supplies the cellulose xvhieh, when nitiated. is nstil lor 
explosives and artificial silk, /is well as for most eelluloid". 
.‘Vn investigatiun into the solululiry'^ ct cotton or mtio- 
cottcu required, in my opinion, a knowledge of — 

1. The Afin?//c Structure of flic Cotton Fibre — 7 lie 
most recent work on eotton is that of llriniieh Ivubii * 
As regards the structure, howevei.lie relies on the work 
of O’JS^eill, Crum, and How man. In iact, the book publl^hed 
by the latter in in xvhieh (’rum’s woik is fully 

rSferred to, seems to bt; the source from whieh subsequent 
writers have chiefly taken their data as to the histology of 
the, /cotton fibre. Hugh Monie, juii.'s, book, published 
in 1890.x deals mainly with the dillerences between cottons 
different origin, although a good deal of usetiil informa- 
tion regarding the structure of the fibre in gineral can bo 
gathered from it. 

#The eotton fibre is usnully described .as a single 
elonguted' cell, the mature fibre having the form ot a 
boffbW'tabe ixvisted many times throughout its length, the 
outer* surface being striated or eorrugate<l. The fibie or 
tuhe.eonsisti of ap outside membrane or outei cuticle, and 
an inner membrane pr inner cuticle between which lies the 
intercuticular substance. The cuticles are harder than the 
intercuticular substance which oousiitutes 85 per cent, to 

* "Die Baumwolle, thre Cultur. Structur und Teibreitung.” 
Leimch?. 180ii. i 

t " The Structure of the Cotton Fibre m its Relations to Technical j 
AppliCHtioTi.’' Manchester. IbSl. 

+ " Tfic Cotton Fibre': its Stuicur e, &c.” Lendon. 1800. j 


only v/hen the tension ol these is sutllciently relaxed that 
the granules can escape. 

The v/ell known fact that cotton depolaiises and shows, 
when examined by polansL'd light, brilliant colouring, 
se<‘ms due to differences in the relative tension or strain 
of tli(> layers. Longitudinal seitions llirongli the cotton 
fibre still show depolarisation, except where the knife has 
torn off fragments of either of tlu' cuticles. Tu fact as 
long u» ihe two culieles renmm in position the full effect 
of depolarisation is visible. JVec-ipitates of cotton and 
nitrated cotton fiom filtered solulioiis do not depolarise. 
IMie differences of sippearauee in polarised light observed 
w'hen the eotton fibre is treated in various ways, including 
nitration, must no eloubt be ascribed primarily to a change 
in the relative tension or strain of the layers’. I mean a 
similar condition to that which ciiURes annealed glass to 
dep/darisc and show diflerencfcs of colour according to the 
strain.* The optical properiies of cotton and nitrated 
eotton, the appearances in polarised light, their rotatory 
power, and the refractive index, form a subject so large 
that it cannot be discussed within the limits of this piper. 

It is to osmotic action of the cuticles in conjunction with 
the capillaiy action of the tube, iliat the penetration 6f 
dyestuff'^ into the fibie is ascribed. This theory% which 
seems to be generally accepied, was originated by Walter 
(Jruin, F.Jt.S. He points out, h(/wever, that the most 
powerful microscopes did not reveal any pores m the cotton 
fibre (J, Chem. 8oc., Vol. L, p. 409). Ho seems to have 
seen a, difficulty in admitting that the mordanti and dyes 
penetrated the iuiereuticular substance passing through a 
noil-porous membrane. Fsoiv I find that the cuticle is 
extremely porous, it has pores in addition to w’hat appear 
to be minute btoiuata, which latter are frequently seen iu 
oblique rows us if they led iuto oblique lateral channels. 

Many of the corrugations, sinations, und indentaiians 
which the microscope reveals in ihe cotton fibre, can, wit]h 
proper prepurution of the slides and with high luagnifloation 
j be lesolved iuto poies and obhqtto rows of STouiafa. (ISee 
Figs. 1, 2, fi.) Once observed with hig^ rnggnificatioUi the 
I pores und stomata cun bo seen with somewhat lower ppwws 
I us is often the case in microscopy; the knowledge of tnat 
which can ho seen assisting ihe eye. The ,po^‘S and 
can be seen with more dr less disfinotom ib any 

• See H. Prelttt : *' Polar isiitipn ot Optiqne .Cristaline.'' ,. J*arJ 
189a, Chap. Vl.^Polansmtioii Chrotniftique." 
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cotton fibre — ever^f fibre varying somewhat iii this Respect 
—with a homogeneous oil immersion objective and a x 6 
ocular. The^ are more distihctly seen if the fibre is 
>tretche(l or strained on the slide, staining or dyeing does 
(lot seem to tender them more prominent ; the only method 
hy which I have been able to bring them out more 
<listinctly is by treatment with nitrate of silver. 

b'ibres digested with pepsin and tripsin did not show the 
pores and stomata more plainly, nor did treatment with 
hydrofluoric acid materially assist me. In mercerised cotton 
the pores and stomata ate somewhat more distinct, and diges- 
tion with alum or tannic acid seems to enlarge the former 
•to some extent. When the flbre is nitrated the pores fre- 
quently become larger. In fragments of cuticle obtained 
trom solutions in cuprammonium, as explained later, the 
pores and stomata can bo seen (see Fig. 5, in which the 
--tomata are marked «)• 

It may here be stated — as I have not seen it recorded — 
'tliat according to ray observation single isolated cotton 
libres have no capillary action ; several fibres must be in 
contact before the liquid will rise. The liquid seems to rise 
between the fibres and then to enter the fibre through its 
pores. I have experimented with various aniline dyes and 
dso with vanadic chloride, potassium bichromate, and 
ni'rmauganate. 

2 . The Minute Si> nctnre of the Nitrated Cotton Fibre . — 
Xitration produces in the cotton fibre but little apparent 
■structural change. The tube collapses and the corkscrew 
twists flatten down to such aii evteot as to he unrecog- 
nisable, so that the nitrated fibre present.s, as a rule, a tape- 
like appearance with rugosities there where the twists 
occurred. The outer cuticle appears still more wrinkled 
see Fig. o). The mtercuticular substance remains practi- 
cally unchanged, unless it be that the granules ate some- 
what larger. It is e.\tremely difiieult to verify this, as 1 
have not been able to measure the granules of either cotton 
a- nitrated cotton m Cttn, but only when precipitated from 
'ohitions. 

Tnat the relative tension of tlu' layers decreases materi- 
illy IS seen in the marked dill'ereiice iu the appi-aianee in 
polarised light, the nitrated fibre appearing dull as compared 
with the brilliant colours show'n by the natural cotton fibre, 
‘ottou and intraled cotton which has been pulped, shows, 
A lieu examined by the microscope in ordinary light, that 
che pulping partially opens the fibre. This is eipeeuiUy the 
■use with the nitrated fibre, the grauule.s frequently 
‘M'coming visible at the ends. 

A. SotutiuHi, of i'otton. — lielbre considering the question 
of solubility, it may he permissible to refer to the question 
of cotton considered us a seed-hair, A considerable amount 
ot study has been devoted to ascertaining the changes which 
cotton undergoes during growth, reference to which will be 
-Guild in the above-mentioned books, but no satisfactory 
xplanation seems so far to be given to the change which 
the proteid contents of the cells undergo m order to become 
cellulose. Evidently the granular inierculicular substance 
:s u iiiodi6catioii of the grauul.^r contents of the cell which 
-Mann* has referred to as cytoplasm and Heidenhaiu has 
t*rmed microtomes ; they probably correspond to that wfiich 
iJippel terms the intercellular subslanee of the fibre cells. f 

Text hooks on botany contain but few references to seed 
hairs, beyond slating generally that their object i.** to waf 
‘he seed, and enable it to be carried by the wind until it 
finds a suittt^^le resting place. My attention has been 
drawn to the part which the hygroscopicity of celluIo.se 
may play in the utility of the seed bairs, and the suggestion 
has been made that when the M'euther is moist the seed 
hairs become limp and prevent the seed from being blown 
iwuy and deposited on the wet soil, because it is essential 
'hat the seed should settle on dry ground and enter the 
clirth without exposure to the damaging action of moisture. 

Cross and Bevau, iu their classical work on Cellulose, i 
^tate that cellulose is insoluble in all simple solvents ; iu 
he presence of certain metallic compounds, however, it 

* “Physiological Histoloiry.*’ Oxford. 1902. 
j “ Anwejicumg des Mikroscoiies auf uie Hystologio der 
‘-'owdehse.” Brunnscliwoit^. 1898. 

Celiuloso.^’ liondon. 1895. 


combines rapifily wikh >at6F, fdf tnifiijteWinVlifife 
which finally disappear In Bolutintti^T^erd ar^ilireh siicK 
solvents for celltildtie-^Cl) >-inc chtorifie in ednltihntrateA*' 
aqueous solution which requires heatiiig } (2) iine chloride 
and hydrochloric acid which dissolves cellulose in the 
cold ; and (3) umraouiacal cupric oxide, or 'SeWeitaer’S 
reagent. The process of dissolution of cellulose is ascribed 
by these authors to the presence in the cellulose molecule 
of OH groups of opposite functions, basic ’and acid, the 
compounds formed with the solvents being, according to 
them, of the nature of double salts. ‘ ^ 

A distinction should, I think, be made between solutions 
ill zinc chloride with or without the addition of hydrcfi- 
chloric acid and those in eupramnioaium. With the former 
a clear solution cannot bi‘ obtained from which the cotton 
can be regaini'd quantitatively, whilst witli the latter it can. 

1 have found a distinct diflercnce between cotton regained 
from sc liitions in zinc chloride or zinc chloride and hydro- 
chloric acid as I’oinpared with that from solutions in 
enprammonium. ZinC chloride both with and without the 
addition of hydrochloric acid destroys the structure, and 
neither the granules of the iutcrcutinular substance nor 
fragments of the cuticle can bo found in the restored 
cclliilo-jc. In the cotton regained from a cuprammonUim 
solution the granules are preserved and the fragments of 
cuticle are present. 

Dr. Lottermoser, in a reeent publication on colloidi,* 
after mentioning the hydrosols obtained by Graham with 
sugar and metallic hydroxides, and the colloids obtained by , 
Grunittux (('omptes rend., 98, 1485), by means of organic 
conif»oiinds containing hydroxydes and alkaline solutions of 
metallic hydroxydes, refer specially toGrumaux's (Comptes 
rend., 98, 1540), investigations on cuprammouium as 
fellows ; — 

“ In dialysing Schweilzer’s reagent the excess ammonia 
together witli a considerable amount of blue salts passes 
into the water. After six or seven days no copper can be 
found in the latter. Tlie dialyscr contains a blue fluid 
which will not pass through the membrane, and from this 
copper hydrate cun be precipitated by adding water freely, 
and it gelatinises on the addition of acids and a number of 
salts, with the exception of sodium chloride and sodium 
nitrate. The fluid which remains in the dialyser is really 
the solvent for cellulose. If cellulose is dissolved in 
Schweitzei’s reagent and dialysed, blue salts likewise go 
over with the mumoma, and the colloid remaining in the 
duilyser is much li'rhter in colour and contaius all the 
cellulose. 'J'hi' cellulose is precipitated by the addition of 
water, but enters into solution again on the addition of a 
few' drops of ammonia.” 

I have repeated Grumaux’s experiment and examined , 
the dialysed cotton, after freeing it from copper by means 
of acetic acid. I find that I can distinguish the granules 
and frugmems of the cuticles. 1 also find the granules and 
fragmei.ts of cuticle in precipitates from cuprammontum 
sohitK.iis of eoiton. When hydrochloric acid is used to 
neutralise the enprammonium and remove the copper, the 
granules are frequently seen embedded in a white trans- 
parent stellate or nodular crystalline mass, which I htfiTe 
identified micro-chemically as cuprous chlorirlp. It may be 
that this led Gibsonf (('hem. (.'entialbh, 1893}to Stail^that 
cellulose may be crystallised from its solution in eupriuh- 
monium. He used hydrochloric acid. 

If acetic acid is used to precipitate the cotton and to 
remove the copper, the precipitate, when washed, shows the 
granules and cuticles without any crystalline nodules, adetic 
acid removing the copper more thoroughly than hydro- 
chloric acid. This is no doubt why Pauly in nis patent 
(Fug. Pat. 28,G31 of 1897) indicates the use of ncet^ aoid 
in the raanutuciiire of artificial silk by means of a edpram- 
monium solution of cotton. The slightest trace of doppor 
would adversely affect the dyeing of the yarn. In order to 
wash the v|jf*y flocculent precipitate I found it eaBiest to 
allow it to jieltle, and to decant the snpemataivt liquid, 
adding water and acid ; repeating this until all the copper 

* “ Ueber Anorpanisclio Clo.Uoide.” Von pr. Alfred Jjottermofler. 
Stuttgart. IWd. * ' . 

t See Crota and Bevan ; “ Cellulose." p. 12, " * 
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WB8 retBoved. A c^ntrifoge expedites the operation. It is 
very dithpult to distinguish the granules and cuticle frag- 
ments in the dried precipitate. 1 leave the precipitate in 
suspension, diaw off the water with the suspended particles 
by means of a pipette, and allow a few drops to dry slowly 
on the slide. 

If cotton fibres in course of dissolution in cuprammonium 
are freed from copper and washed, it will be seen on micro- 
scopic examination that the granules gradually become 
freed and washed out as the cuticles yield to the swelling 
of the fibre. The fibre swells and bursts, thus liberating 
the granules, and it takes some time before the cuticles 
themselves break up into minute fragments and enter into 
solution. 

All my solutions were filtered through glass-w^ool, as 
particles of spun glass are easily recognisable in the micro- 
scopic preparation, which would not be the case if a fibrous 
substance were used, as, for instance, asbestos. Mcreover, 
most. of the filtering media which suggest themselves have 
ihe disadvantage of depolarising, vitiating results when 
polarised light is used. 

B. Solutions of Nitrated ('ofloii . — Acetone seems to he 
the only solvent for all nitrated cottons without distinction. 
It has been referred to as the unirersaJ solvent in contra- 
distinction to the svleclivv, sohents which dissolve only 
certain nitrated cottons. 1 have watched the patent litera- 
’lure carefully for years and obtained a list of solvents, 
which I have been able to extend through the courtesy of 
Mr. Oscar Guttmann, who has placed a list of his own at 
my disposal. It will be found appended to this paper. 

The effect of some of the solvents mentioned seems very 
doubtful, and there is moreover m many cares a distinct 
difference between the pure and the comraerciul material. 
I have tested but few and have no evideuce of the efficieuey 
of the majority be}ond that they are mentioned in a 
patent. The manner in which cotton has to be nitrated in 
order to be soluble in a given solvent has in each case to be 
closely investigated. In consequence of the very large 
number of selective solvents, and the different varieties of 
nitro-cellulose on which they act, it is quite impossible to 
establish any general rule as to the method to be followed 
in order to obtain suitable nitrated cotton. Moreover the 
solubility ill any given solvent is no index of the solubility 
in another. We can, however, say with certainty to-day 
that the solubility is not a function of the degree of nitra- 
tion. Cotton can, within certain limits, be nitrated to the 
same degree of nitrogen contents to be either soluble or 
insoluble in a given solvent. 

The terms soluble and insoluble reiiuire qualification, as 
the nitrated cotton is as a rule neither entirely soluble nor 
entirely insoluble. A specification for nitrated cotton should 
give the percentage of nitrogen desired and the degree of 
solubility required, and should indicate the solvent. The 
viscosity should also be stated, us it varies materially with 
the method of nitrutiou, being independent of the degree ot 
nitration. 

The classification of nitrated cottons according to their 
solubility in ether-alcohol is fallacious, as cottons can be 
nitrated to the same percentage of nitrogen to be either 
soluble or insoluble in ether-alcohol.* 

There is a prevailing idea that the gradual changes in the 
conditions of nitration cause immediate transitions in the 
degree of nitration, thus justifying the distinction between 
di-, tri-, tetra-, &c., nitrocellulose, and attempts have been 
made to isolate such entitii's. Ilut this discontinuitj has 
now been proved to bo iion-existent.t 

My experiments have been carried out with acetone, but 
I have, for comparison, made observations on solutions of 
suitably nitrated cottons in ether-alcohol, amyl-acetate, and 
acetic-ether. 

If a ablution of nitrated cotton, carefully filtered through 
glass-wool, is allowed to evaporate on glass, the resulting film 
appears granular under the microscope. I have prepared 
solutions ranging from 1 in 10,000 to 5 in 100, and found 


• See Dr. Dupre’s remarks on j). 'll of H.M. Inspectors of 
Explosives lloport. ISIW, 

t Dr. Will: “Der k'ortachritt der Spreiifftechnik,” Eer., 37, 
ISO*. 


that the ^ per cent, solution (0*5 gnn, of nitrated cotton in 
100 grins, acetone) showed the granules most distinctly. 
They are arranged in strings or clusters which tend to mat 
together, and occasionally some isolated granules are seem 
Focussing down, I can distinguish fragments of the cuticles,, 
which, therefore, evidently settle first lieing, no doubt,, 
heavier. Fig. 7 represents the appearance of the granules 
obtained by the evaporation of ^ per cent, solution. If the 
solution is more dilute the granules are more straggling 
and isolated, and many preparations have to he examined 
before cuticle fragments can be found. If the solution i» 
more concentrated the clusters of granules lie so closely 
fust'd together as to make it difficult to identify them, la 
solutions of over 2 per cent, it is not possible to obtain a 
single layer. 

^Tth a little practice the dissolution of nitrated cotton 
can be watcbi d with the microscope. 1 prefer an 8 mm,- 
objective and a x 12 ocular on account of the longer working 
distance. J use a small open cell into which 1 place a little 
nitrated cotton, so as to fill the cell to about one- quarter of 
its capacity, and squirt a few drops of acetone into the cell 
by means of a fine long pipette fitted with a rubber balL 
1 must then rapidly focus upward-, if this is done, it will 
bo seen that the acetone, so to sa}', washes the granules out 
of the fibre, and these granules tiout about in the fluid at a 
very great rate,^ seemingly attracting and repelling each 
other, turning round on their axes, and ultimately settling 
in strings and clusters. The movements of these granulei^ 
arc analogou" to Browmian movements, for even when the 
stage of the microscope is considerably inclined, they travel 
upwards as well us downwards and laterally. The manner 
in which the* granules settle varies with the nature of the 
solvent, and is dependent on the rate of evaporation. The 
stratification of the granules and cuticles, tnerefore, varies 
with the solvent. This nni}’^ account for the great difference 
between smokeless nitrocellulose powders in the manu- 
facture of which different solvents have been used. 

Whenever a solution of nitrated cotton is filtered through 
a dense medium, the remnanc which remain.s in the filter 
and will not pass is of greater vi--cosity than the original 
solution. A 1 per cent, to ] per cent, solution, according 
to the nature of the nitrated cotton as regard-, viscosity, 
can to a considerable extent (about 80 jier cent.) be drawn 
through a Pasteur filter. When then is done the filtrate 
will be loiind to contain granules only i all the cuticle frag- 
ments, as well as a portion of the granules, remamiug in the 
more viscous remnant. Considering that the granules iu 
the filtrate measure ve ry nearly 1 ju, it is difficult to see how 
they can pass through a Pasteur filter. It was suggested to 
me at the Pasteur Institute iu Paris that this was only 
possible on the assumption that the granules, yielding to 
pressure, elongate, and pass through with a considiTably 
reduced diameter. 

It is well known that water precipitates nitrated cotton 
out of solutions, and that the resultant precipitate frequently 
assumes so fibrous au appearance that, to the unaided eye, the 
cotton fibre seems to have been restored to its original form. 
1 have carefully examined these precipitates microscopically, 
and find that they show a felling ot the cuticle fragments 
to which the granules adhere. Remarkable to say, the 
precipitates obtained from solutions of unjiulped nitrateds 
cotton in water seem more fibrous and much more like 
the original cotton to the naked eye than those otbained 
from nitrated cotton which has been pulped. The micro- 
scope shows differences in the size of the cuticle fragments-. 
Precipitates from solutions of 2 per cent, or under of 
cotton nitrated at high temperatures scarcely coalesce or 
felt at all ; they are flocciilent or are thrown down ns a fine 
powder. The reason for this is evidently that the acids 
having disintegrated the fibre to a much greater extent^ 
the cuticles break up io ihe solution into much more minute 
fragments than is the case with cottons which have been 
nitrated at lower temperatures. When solutions which 
have passed through a Pasteur filter, and which, as we 
have seen, contain granules only, are thrown into watery 
the precipitate comes down as a tine powder. 

When dried, all felted precipitates cake and harden, and 
are then so friable that it is difficult to examine them 
microscopically with transmicted light. They must, therc^ 
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fore, be teased out ’^rhile wet, preferably ifa glycerin. 
TrecipitateB obtained by means of water from solutions 
of suitably nitrated cottons in ether-alcohol and acetic- 
ether do not differ materially from those obtained from 
acetone, except in the rate at which they coalesce. When 
the solvent is not miscible with water, as in the case of 
ainjl acetate or nitrobenzene, for instance, the precipitate 
coalesces with great difficulty. 

It would seem as if this felting of nitrated cotton from 
solutions is one of the reasons why it has been found more 
suitable for certain industrial purposes than other celluloses. 
'I’his felting appears to be a lunciion of the cuticles. Cotton 
})artially dissolved in cupraramoniura will felt like paper. 
I’hc fact that the original condition of the nitrated cotton 
luQuences the final product, and that uiipulped nitrated 
cotton shows more fibrous felting than pulped, may 
account for the fact that unpulped nitrated cotton is 
used in the manufacture of artificial silk to ensure greater 
1 ensile strength. 

A great deal of work has recently been done on hydrosols, 
lioth tirganic and inorganic. Oraham and others have studied | 
colloids of inorganic substances m organic menstrua, but I 
cannot find any investigations on a colloid in which both 

I lie solute and the solvent are organic, as in the case of 
solutions ot nitrated cotton, all the solvents for which are 
organic. 

Tiio difficulties of the present investigation are increased 
l»y th(‘ fact that we ate dealing with a substance the 
structure of which is apparently partially retained in 
solution. The 8(did solution of nitrated cotton in camphor 
slid further adds to these ditHcuUies. J have so far been 
unable lo detect any structure in nitrated cotton extracted | 
iruin ecdidoid. ! 

Are we to regard these solufions a.s colloids, as sus- j 
pensions of finely-divided particles? The microscopic j 
ovainiiiation of films and precipitates certainly points in I 
that direction. That no particles can be seen iii the 
solutions does not, 1 think, militate against that view. | 

I I IS true that according to Lottennoser particles must | 
be smaller than O’fj /u to be microscopically invisible m • 
solution and our panicles arc much larger. But surely j 
tlic detection of minute particles in a liquid does not only 
<lcpi*ud upou their size, but also on the relative refractive ' 
indices of the susptmded matter and the liquid. In our 
cese, the liquid soaking into the particles of uitro-eellulose 
influences the relative refractive indices, decreasing the 
likelihood of visibility. ISIorcovcr, even in a A per cent, j 
scintion of nitrated cotton which has been firiered by a 
I’asteur filter, a slight turbidity can be seen with proper I 
illimiin.itioii and a sufficient thickness of layer, as, Vor j 
iiistiince, m the 20 cm. tube of the polarimeter. j 

< )n the other hand, we must not forget that the solutions ; 

' an he filtered through dense media, but 1 have not yet I 
attempted dialysis. It was Tyndall who first pointed out | 
iliat a ray of light, concentrated by meaus of a lens, it 1 
allowed to pass through a colloid, and examined with a 
'■ingle JsAcol pri.sm, will be found to be polarised. A test 
^'•1 colloids has been based on this fact, but there are | 
onie exceptions. 1 find that solutions of nitrated cotton j 
"1 acetone, ether-alcohol, or ucctic-ether do not polarise i 
d.p ruy. [ 

I inay further mention that no separation occurs when j 
'■olutions of nitrated cottou are placed in a centrifuge of j 
die milk separator type, neither does this occur with a 
f’olutlon of cotton in cuprammonium. Evidently the j 
question cannot be decided without further research. : 

Solvents for Nilrocelluloae mentioned in Patents. 

^'itric acid at 80'’ C. i 

Sulphuric acid. 

Methyl, ethyl, propyl, butyl, isobutyl, and amyl alcohols. 
Alethylal, acetal, isovaleric aldehyde, and its derivatives, 
uud other aldehydes; acetone, diethyl ketone, propione, 

< 1 butyl, dipentyl, methyl-ethyl, raetliyl-propvl, Tnethyl- 
k’ ethyl-butyl ketones. * j 

^dhyi ether at low temperatures (-100®, below freezing 
puint of 95° alcohol), amylidene-dimetbyl, and amylidene- I 
hicthyl ethers. Methyl-amyl ether. 


Glacial acetic acid, butyric acid. . * 

Alkyl sulphuric acid, bydrochbrio and nitric asters, amyl 
nitrate, nitrates of methyl and amyl. 

Nitroglycerin, nitromannite. 

The methyl, ethyl, propyl, butyl, and aii\yl esters of 
the following acids : — Formic, acetic, butyric, valerianic, 
lactic, oxalic, succinic, sebacic, tartaric, citric, and their 
nitro, chloro, bromo, chloronitro and bromonitro, aoetyl 
and benzoyl derivatives. 

Alkyl esters of acids acting on fats and oils, and tbeic 
soaps. 

Alkyl esters of adipic, pimelic, suberic, azelaio, and 
glyccnc acids. ^ 

Aceline, chloracctate of ehloramyl. 

Glycerides of acetic and hydrochloric acids, such aa 
acotodichlorhydrin, and diacetochlorhydriu. 

Ammonia dissolved in ethyl ether. 

Methyl, ethyl, propyl, butyl, isobutyl, and amyl alcohols 
mixed with any of the following : — * ' 

(a) Methylic, ethylic, propylic, butylic, amylic ether. 

(/)) Aldehydes, such as acetaldehyde, and their coroit 
pounds with alcohol, such as methylal, acetal, &c, 

(r) Acetic, lactic, Icvuliuie, oxalic, tartaric, citric acids. 

(^/) The esters of the acids mentioned under (c). 

(e) The salts of the acids mentioned under {c), al30*the * 
salts of hydrochloric or alkylsulphuric acid, with 
ammonium, sodium, potassium, magnesium, cal- 
cium, strontium, barium, aluminium, and zinc, 
provided the salt is soluble in alcohol. 

Polyhydric alcohols, such as glycol and glycerol, mixed 
I with the esters of acetic, lactic, levulinic, oxalic, tartaric, 

I and citric acids. 

Palmitone and stearone in alcoholic solution. 

Impregnation with alcohol, then dissolving in caustic 
alkalis, or suljihldcs of sodium, potassium, or ammonium. 
Beiizinc. 

AVood naphtha, distilled over calcium, zinc, or manganese 
chloride. 

Ozouised methyl alcohol, fusel oil, acetone, acetal, ethyl 
amyl ether. 

Methyl alcohol, amyl alcohol, benzine and acetic acid, 
distilled together. 

Benzol, aniline, pyridine. 

The nitro, chloro, bromo, chloronitro, and bromonitro- 
derivatives of aromatic hydrocarbons. 

Acetylated and benzoylated secondary aromatic amines. 
Solid ketones (metbylnaplithyJketone, dinaphthylketone# 
and the corresponding derivatives of naphthol, or the ethers- 
of these ketones). 

Benzylidene acetone. 

Paranitrobenzaldebyde. 

Phthalic and phthaiouic acids and their anhydrides. * 
doumarin. 

Bcnzicine. 

Phenol and naphthol esters of inorganic acids. 

Methyl, ethyl, propyl, butyl, and amyl esters of; — 
Benzoic, toluic, mesitylenic, hippuric, and phthalic acids, 
and the nitro, chloro, bromo, chloronitro, and bromo- 
nitro derivatives thereof, and their acetyl and benzoyl 
derivatives. 

Esters of the nitrophenols. 

Phenolic esters and derivatives of mono- and poly-valent 
aliphatic acids, sucli as carbonic, formic, propionic, tartaric, 
and citric acids. (Diphenylcarbonic ester, naphtholpro- 
pionic ester, dinaphthylcarbonic ester, diacetyl retorcinoI„ 
acetylnaphthol, acetylchioronaphthol, acetylnitronaphthol 
arc mentioned.) 

Phosphoric acid esters of halogen or similar derivatives 
of the phenols, crcsols, and naphthols. Thiophosphorio 
acid esters of the phenols, cresols, naphthols, and their . 
substitution products. (Triphcnyl and trinaphthylphos- 
phate, monochlortricresylphosphate, tetranitrotriiiaphthjjrl- 
phosphate, tricresylthiophosphate, dichlorodiphenylthio- 
pbosphate, dinitrotrinaphthylthiophosphate are mentioned.) 
Esters of phthalic and phthalonic acids. 

Glycerides of benzoic and hippuric acids. 

Anilides and their homologues (formanilide, acetanilide^ 
acetotoluidide, acetoxylidide). 
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Acidvl derivatives of tecondary amines, containing only ' 
^Totnatic radicles. (Pormyldiphenylumiop, acetyldiphenyla- ! 
mine, acetylplienyitolylamme, acetylphenylnaphthylamine 
ure mentioned.) 

' Alpha aud beta naphthol, and anthraquinone in alcoholic 
aolutipn. 

Cteosote, 

Camphor. 

Nitro, chloro, broino, chloronitro, and bromonitro deriva- 
tives of camphor. 

Thujouc. 

Pulegonc (oil of pennyroyal). 

Oil of camphor. 

Ozonised oil of turpentine, oil of camphor, and oil of 
caraway su6d. 

Artificial camphor (terpenes in alcohol). 

Nitrated resin oils and lesins. 

Camphor dissolved in sulphurous acid, carlxm bisulphide, 
carbon tetrachloride, liydrocarhons, alcohol, and ether. 

Methyl, ethyl, propyl, hutO, isobutyl, uiiu amyl alcohols 
mixed witli— 

(a) Aldehy(h‘8, such a« benzaldehyde, and tiieir alcohol 
derivatives. 

(/>) Nitrophenols, amiuophenols, and hydroxyheiizoic 
acids. 

(c) Nitroderivatlves of aromatic hvdrociuhoiis which 
arc soluble in alcohol. 

((f) Tyridiuc, quinone, and their bomologues. 

Acetqne oils mixed with beuzaldehyde. 

Mixed esters and anilides of phosphoric acid from 
alcohol, or amlide radicles and phenol, cre‘;ol, or naphthol. 

Notk. — S ince reading the pufier T have succeeded in 
<lialyBing a 5 per cent, solution of nitrated cotton. AftiT 
24 hours a sufficient quantity had passed through tho parch- 
ment diaphragm into the external acetone to show a film 
on glass and give a water precipitate.— H. de Moscntlml. 

Discussion. 

Sir WiULl/VM 1{.\MS\Y said the phenomenon of llrowniaii 
motion always took place with exeessix ely small particles, 
but they might conceivably be too small to be vi^lble,illld 
yet be revealed by the jmlarisation of light. I hit, going a 
stage further, it was possible to imagine particles still 
smaller and not able to polarise light, owing to their minute- 
ness, but still giving rise to very rapid lirowniau motions. 
The question of the passage of such a solution through the 
Pasteur fitter was a very curious one indeed. Mes.srs. 
Linder and 1‘icton, in then laboratory, had made a number 
of experimente on the passage of various dyes through a 
Pasteur filter. A blue dye of very high molecular weight 
would not pass through the filter, the molecules being too 
large ; a kind of separation was made of Hubstances 
according to their innlecular weights, some of which would 
pass and others would not. In this ca.se, evidently, the 
cotton must, have a sufficiently small molecule — curious as 
it might appear — to pass through the filter ; or else, con- 
ceivably, the particle^ must delorm tliemselvcR and glide 
through as worms, reverting to the shape of halls on the 
■other side, which did not seem likely. Another possible 
means of invchtigatioii would he by mt asuring the osmotic 
pressure. Of course there was no possibility of measuring 
it by means of lowering the freezing point of the solvent, 
but it could bo measured directly ; the ditficnlty would 
be to keep the temperature perfectly constant, for the in- 
strument acted as a thermometer. Still, /aw/e de inieux^ 
.some method of this kind might perhaps be useful in 
farther experimenting. 

Dr. lloBEitTsoN said he could conlinn the sUiteraent 
made bj/" the' author, uamel), that great differences in 
viscosity could be obtained with uilrocottons of the same 
nitrogen content and the same solubility, according to the 
method of nitration eraployid. Using a viscosimeter 
differing from the one with which the author bud worked, 
and in which the dilute solution in acetonp was passed \ 
through a very tine aperture in a pipette, and measuring 
the time of discharge, he observed that nitrocotton con- 
taining 13*2 per cent, of nitrogen and having a solubility 


' of 3 or 4 per. cent, made by two differept processes varied 
! in viscosity to as great a degree ns 1 to C. 

' Dr. SiMiKaRAD said that he could not agree with the 
author in his view that nitrocellulose w'as not a mixture of 
definite compounds. In support of his view the author 
referred to the fact that the viscosity constants of various 
samples of nitrocellulose, prepared under different conditions, 
differed even though the percentage of nitrogen were the 
same in both samples ; he also referred to the property of 
selective solvents, a.s cthcr-alcohol, pointing out that they 
would dissolve one sample hut not another, even though 
both had the same nitrogen content. Doth iacts were 
equally well explained on the assumption that the nitro- 
celluIo.se was a mixture of definite compounds. In the 
case of the sample soluble in ether-alcohol they were all of 
approximately the saiin- degree of nitration. ]<>om experi- 
ments he had lecently earned out on heating nitrocellulose 
uuder such coiiditious that the active nmss and the volatile 
catalysers were maintained at a minimum, he had found 
that the inhereut velocity of decomposition at a high tem- 
perature for a sample of medium nitialion soluble in ether- 
' alcohol w'as ])eculiai- to itself, whereas the results obtained 
with the insoluble saniple coincided very closely with those 
obtained from a siimple of the same nitrogen content made 
by mixing together samples of very low nitration and very 
high nitration, both of whicli were insoluble in ether-alcohol. 
Thus he deduced that the sample soluble in ether-alcohol 
was a mixture ot nitrocclJuloscs of nearly the same degree 
of nitration, whilst the sample itisohible in the selective 
solvent eonsl.sted of a mixture of high and low nitrated 
cottons. 

Prof. HojuiKiNsuN did not consider that they were 
(jiiite in a position to discm.s the nitratiou jiroblem at 
present. He did not Itnow really whethei’ he believed that 
there were deliniii' stages of nitration (that i«, definice 
nitrates), or w'hithcr this went on, as IVof. Will said, 
gradually), so that any inteimcdiate stage or degree of 
nitration could be arrived at. .Vs the result of some recent 
experiments he was rather inclined to Will’s idea. 

Mr. Oscar Guttaiann pviinted out that there w'as no 
definite stage oi nitration, hut a giadual merging of the 
percentage of nitrogen from low lo high. Thi> statement 
was made fir.st bv liim^elf m the (Miem.-Zeit. oil'.)01,aud 
Prof. Will refined to it in a footnote. It had, how- 
ex er, been disputed by Dr. Silberrad. He wciulrt only say 
that tliere was quite as much evidence, and in tact tar more, 
the other wa) , namely, that tho nitrates of cotton w’ere 
not mixtures. The fact mentioned by Mr. de Mosenthal 
that there could he nili'oeelluloscs ot the same percentage 
of nitrogen, one completely soluble and the other com- 
pletely insoluble, }K)inied distinctly to the impossibility of 
their lieiog a mixture. With regard to the dissolving action 
of a certain number of solvimts, lie wais in the same position 
us Mr. de Mosenthal. Hi* had not tried nearly a quarter of 
those mentioned, and he had to take them on trust. But 
the facts mentioned with regard to the different solubilities of 
pulped and uupuljied cotton and the use of the latter for 
making artificial silks had been strikingly illustrated to 
those who had had the opportnniiy of seeing that manu- 
facture. When they saw how the fibrous nitrocellulose was 
dissolved by merely tumbling it about in the .solvent, and 
that, in spite «f the solution being fairly clear, there could be 
filtered out through special filters a large quantity of material 
which would otherwise obstruct the very fine apertures of 
the so-called silkworm, namely, the glass tube which served 
for spinning, they would find that the solution, however 
carefully made, and however powerful the solvent might be, 
was never quite a perfect one. In fact, he doubted whether 
m filtering through a Pasteur filter a 2 per cent, or eveu a 
\ per cent, solution it would not be possible by repeated 
filtering to still retain further fibres. When it was con- 
sidered that solutions made for the purpose of artificial silk 
were much stronger, so strong, indeed, that considerable 
pressure had to be applied to dnve them through the filter. 
It could be seen that this became a very intricate problem. 

1 Mr. CnosB said that cellulose was a substance which 
combined in a very definite way with negative groups, 
giving, the teti acetate, trinitrate, and dlbeuzoate ; not 
only very wide chemical variations from the original sub 
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stance, but each was convertible into a regular solid of 
controlled dimensions, threads, and films, the physical 
constants of which could be definitely measured. Such 
comparisons constituted a scientific basis of investigation of 
the first order. He might mention one fact. Bronnert 
( l!e\. Gen. Mat. Col., 1900) took a skein of cotton of certain 
(hraensions and measured its breaking strain. After being 
fully nitrated the gross breaking strain had scarcely altered, 
in (Vher words, the cellulose had combined with 70 or 80 
per cent, of a highly negative residue, such as the NOj group, 
and still had not sensibly altered its visible structure, nor, 
iij a hcn^e, the fundamental structure and properties of the 
Milvstance itself. This was true also of the acetate. Cellu- 
lose could be combined with 80 or 90 per cent, of acetyl, 
and the resulting acetate retained the properties of the 
original cellulose. Similarly, the water soluble forms of 
cellulose, for example, the xanthate, were convertible into 
regular solids. The instance of a substance like cellulose, 
coinhmiiig with HO per ceut. of nitric acid, without funda- 
mental Btruetunil change, might he contrasted with the case 
presented by an inorganic basic hydroxide of colloidal 
cliaracter, where the immediate result of conibiu.itiou with 
TiitTic acid was an entire structural change and an alteration 
nt the whole internal constitution. On the other hand, the 
I cJliilosc, under similar conditions, retaining all it*? structural 
jiropcitu'S iinchaiiged, would appear to show that they w'crc 
indejicndent of hydroxyl groups, and depended on some 
.iggivgute, which was probably n high aggregate of the 
cirboii atoms of the cellulose, and that w'HS retained or 
pel si*'te(l, ihroiighout cycles of chemical action*? of sevoriU, 
such as in the production and decomposition of the xanthate. 
riie author had dealt with the subject from his point of 
A lew in au extiemely practical and suggestive way, and he 
oh 1\ Imped that he would extend his w'ork on the lines that 
hr had hi'd dowui with ri'gard to nitrates, to the acetates, 
brii/oatcs, and other derivatives, and would as.*iociale* him- 
sell wall those who were endeavouring to bring this very 
inipdi rant scientific problem within the range of modern 
nietliixls. 

Dr. (jold, SMITH said all workers in nitrocellulose wmnld 
!'( ludcbtod to the author for this paper. Tt Avould he 
iiiipo-sihle to pass in review the large number of solvents 
lie had compiled, but they differed greatly in their solvent 
jiowm. h’or instance, camphor dissolved in carbon hi- 
siiljdiide was not a solvent for nitrocellulose. With regard 
to the viscosities of eolloid solutions, J*rof. Quincko liud 
hern (leterminmg this property, and found it varied ill 
ilu fust few hours after tlio solution was prepared, before 
it olUained a constant value. The colloid solutions he was 
iclerrmg to, gelatin and water, aiiU also albumin and 
ivater, behaved really as thougli there were two solutions 
A\ith mutual surface tensions against each other, and also 
us if there Avere threads of a thick solution swimming in a 
ilmmer one. He referred also to the fact, Avhich seemed to 
ho iiniviT.sal with collbids, that at the beginning of solution 
there Avere two solutions actually visible; the more con- 
cintiated solution containing perhaps 90 per cent, of the ' 
i'Olid colloid and lO^per cent, of the solvent, and a thin 
snhuioii containing 10 per cent, of the solid colloid and 
■*" pel cent, of the solvent. In the celluloid industry there 
'Acii. experiments recorded where the nitrated cotton fibre 
tiiid entirely disappeared for months and then reappeared 
ugaiij. The nitrated cotton jmight have been dissolved and 
passed into a perfectly transparent sheet, but under the j 
< onditions of these experiments, one saw after some months , 
gliosis of nitrated cotton fibres, which gradually materialised 
'iiore and more, and finally the sheet became quite opaque 
f'om intersecting fibres of precipitated nitrated cotton. A 
Mihse(|uent examination showed that there was a great | 
idicration in their properties. For instance, this pre- 
“pitaled nitrated cottou did not depolaiise. With regard 
examining the solutions of nitrated cotton in different ' 
vents, an apparatus might be found very useful which j 
exhibited at the Deutsche Naturforscber-Versammlung , 
last jear by Zgismondy, and described as “an apparatus to | 
render ultra-microscopic particles wisiMe.” I 

Dr. Johnson said he bad Tiad a very small share in 
•'Bsisting his friend Mr. de Mosentbal in his work, and it 
^vas rather in self-defence be shonld like to make few 
Kmarkg, . The chemiatwai^'lftiregatd 'to CBtton M 
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an agglomeration or collection of molecules of cellulose 
which w'ere more or less structureless and which became' 
fused together to form the cottop fibre, but from a phy^sio- 
logist's point of view the case was very diff^srent. No doubf 
they recognised in the illustrations that a certain number 
I of small apertures to which they had given the dame 
I stomata were to be seen, but some people might be idclined 
I to challenge the assertion that they were stomata, and ask 
I w^t evidence there was that they were holes at all and not 
minute specks of dirt on the specimen. That remark might 
have had great force a great many years ago at the time 
Avhen Schleiden and Ynn Baer discovered the cell, and that 
all organic bodies, vegetable or animal, consisted of a great 
nccumulation or agglomeralion of cells. About 1874 it was 
dLscovei ed that the cell— so far from being what physiologists 
had previously thought, a simple collection of inorganic' 
particles, a mere mass of protoplasm or cellulose or 
albumin — was an extremely complex body, and it was 
on these lines that Mr. do Mosentbal thought that with 
extreme care and by examination Avith the microscope he 
could find some differentiation in the cotton cell. In fact 
they were both quite prcjiared to find such stomata, or at 
any rate to find some differentiation of structure in the 
fibre, and trom having seen these stomata in wood fibres, 
in every case they naturally concluded it might be quite 
possible to find them in the eotton fibre, and Avere not at 
all surprised Avhen they saAv them iii many specimenfi. He 
did not think they had ever been seen before, but they had 
both of them seen tliem in so many specimens that there 
could be no doubt that eotton fibre did contain a ver} large 
number of stomata. He should not be at all surprised if 
Mr. de Mosentbal Avero to find that the fibre revealed even 
other things quite as interesdng as the stomata. 

Dr. Divicrs said A\ith regard to the question of the 
nitration of cellulose not consisting in the formation of 
ilefinite compounds, he could not 'see the force of the 
arguments brought in favour of its being a continuous 
process. No doubt, as Mr. (Toss pointed out, cellulose' 
AVtis such a remaikablo substance, and of sucli very great 
interest to chemists and others from its nature, that it 
Avas very dangerous to generalise about it; but still the 
facts brought forAvard by the author, and confirmed by 
others, that there could be obtained by different kinds of 
treatment the same cotton nitrated to the same extent, and 
yet quifi' different in its chemical behaviour with regard to 
solvents, Ac., AA'ere almost decisive proof that both nitro* 
cotton*^ were mixtures of differently nitrated cellulose, one 
being a mixture of highly nitrated with very low nitrated 
cellulose, and the other being a mixture of nitrocelluloses 
that more nearly approached each other. He did not see 
how otherwise there could be an explanation of that fact. 
He gathered that Sir William Ramsay hardly believed in 
the possibiiity of these microscopic granules of cellulose 
passing through the pores of a Pasteur filter by elongating 
themselves. Hut it seemed to him the most natural thing 
that under pressure they would thus elongate and pass 
through. Many of them knew that the leucocytes of the 
blood did pass in that Avay through the membrane of the 
capillaries without there being any visible pore by which they 
did .^o. Tt was possible to see them pass by that system of 
elongation under the microscope, and he thought that Avas 
almost the only explanation of the passage cf these 
cellulose granule** through the Pasteur filter. He asked 
Avhether the author really believed that his cellulose 
structures did outer into solution in the zinc or copper 
solvents. According to Mr. de Mosentbal, what had once 
been cuticle became dissolved, ceased to have any structure, 
and then Avas precipitated as cuticle. That seemed to him 
utterly impossible. He thought the particles must only 
have become transparent and invisible, OAving to the refrangi- 
bility of the solvent, and the substance being practically 
identical. All the solutions exhibited were quite distinctly 
opalescent, in spite of their wonderful clearness, considering 
what solutions they were, and he thought the experiments 
and the photographs Avhich had been shown only s^rv^ 
to support the position for which he contended, that th^e 
cellulose did not enter into a true solution. 

Mr. Arthur Marshall pointed out that the expori- 
ments in Avbich cellulose was precipitated from solutfoo iif 
a fibrous state could be repeated with other colloids, 
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origbally possessed no fibrous structure. For instance, 
if gatta-pcrcha was dissolved in chloroform or benzene, and 
the solution poured into alcohol, the gutta-percha would be 
precipitated in a fibrous state, which might not be exactly 
the same as that of the cellulose exhibited by Mr. de 
'Mosenthal, but certainly was not very dissimilar. No 
■doubt the same result could be obtained with other colloids, 
showing that these substances have a tendency to form 
strings or fibres under these conditions. The interesting 
phenomenon that guncotton, which hud b(‘on subjected to 
•different physical treatment, gave solutions of different 
viscosities, also had its parallel with other colloids. If india- 
rubber were worked too much upon tlu^ rolls, many of its 
valuable properties were destroyed, although its chemical 
composition remained the same, as far as could be judged. 
It was evident then that these were properties of colloids 
in general rather than of cellulose in particular. 

IVof. Mills said that when experimenting a number of 
years ago (1881) : “ On the Ascent of Hollo%v Glass Bulbs 
in Liquids,” he had observed that the state of ascent was 
inverse to the diameter of the cylinder used for the experi- 
ment. In his own case the rule ceased to apply at a 
diameter of four inches. Tubes of one inch in diameter, 
like those used by the author, would give results much too 
high for the very viscous liquids he used, and were probably 
five inches too small, though they might not be without a 
certain value comparatively. As bearing on the question of 
viscosity itself, he might mention that castor oil did not 
immediately regain its viscosity after heating, but, in his 
experience, took about 24 hours to recover it. It was also 
a known fact that when guncotton was dissolved in ether- 
alcohol for the purpose of making collodion, months were 
required before the substance dissolved became properly 
associated with the solvent. Differences in vi'^cosity would 
depend on variations in the method of preparation, on the 
antecedent temperature, and on the time given to a solution 
to ripen.” 

The CiiAiKMAN congratulated Mr. de !Mosenthal on his 
success in finding tlie stomata w'hich had so long been 
overlooked by the many who had investigated nitro- 
cellulose. He should much like to know how the photo- 
graphs were obtained, for it was by no ineuDs an easy matter 
to observe a translucent substaucc such as cotton fibre ; but 
perhaps it was dyed. With regard to the function ofcellulose 
in nature, that went rather beyond their subject, but it was 
a very interesting one. He was rather inclined to think that 
instead of cellulose being nature’s first material it was one 
of nature’s final or waste products, and came as the 
derivative of many others. He thought they were wTong 
from the very beginning in treating it as a chemical entity 
as bad been done in that room the whole evening. He 
never considered it one, but believed it was a compound 
substance of corajilicated structure. They had not 
determined the chemical constitution of cellulose, :»n<l uutil 
they did so they wumld not he able to explain the com- 
pounds produced from it. In certain circumstances they 
got, as Mr, Cross ha^ shown, compositions of certain 
regularity ; but on the other hand tliey had this remarlvablc 
fact, as had been ably pointed out, that they could get 
nitrocellulcsc not only of almost any stage of nitration 
"between the limit terms, but in those stages varying 
degrees of viscosity could be obtained, showing that the 
substances dealt with were totally different, although the 
total nitrogen might bo the same. They also kneiv that 
■cellulose from various sources, although considered to be 
pure cellulose, still behaved very differently indeed when 
nitrated. The interesting disappearance of the twist in the 
fibre when nitrated was, he thought, due to the action ot 
the acid and not to the nitration. There would he an 
important paper in a forthcoming number of the Journal 
by rrofessor Pope and Mr. Hhbner, in which they showed 
that after mercerisation the natural twist of the fibre was 
lost and a straight fibre resulted when the concentration of 
the acid or alkali went beyond a certain percentage. He 
asked Mr. de Mosenthal why be did not use us a test of 
viscosity the rate of flow of the solution from an orifice. 
For inauy yean he had nsed that method and always 
found it satisfactory; if dealing with an extremely thick 
liquid it was a different matter, but there were very few 
solutions that could not be diluted. 


Mr. nu Mosenthal remarked that many members bad 
spoken about cellulose, while he had spoken about 
cotton; it was impossible in one paper to dtal with the 
various forms of cellulose. He had made experiments 
with wood cellulose, hemp, and various other cellulows, 
and he thought it Mould be possible to show that there 
was a certain number which behaved in a very different 
way when acted upon by solvents. He considered from the 
first that he was dealing with a suspended substance so 
finely divided that it looked like a clear solution. But 
there were a number of points, as for instance the fact that 
the ray of light was not polarised, which led him to asK 
himself whether he whs dealing with a real solution or with 
a pseudo solution. The question could no doubt be settled 
by dialysis and osmotic pressure, and he was obliged to 
Sir William IJamsay for indicating the manner in which 
this could be carried out. His difficulty, however, was to 
determiiie the osmotic pressure at a constant temperature 
when he was dealing with volatile solvents. He had tried 
to construct an apparatus, but had not so far succeeded, 
and he should be very grateful for any suggestion. The 
question of nitration, which had been mentioned by so 
many sf>eakerg — namely, whether these were mixtures or 
not— he was not prepared lo go into at pri'sent. With 
regard to visco.sity, he niight observe iliat this again raised 
difficult problems, because after all it was believed that 
viscosity was directly connected with the size of the 
molecule. If they considered that by mechanical as well 
as cliemicul differences in the manufacture the viscosity was 
affected the question of the constituti(»n of the molecule 
would arise. An investigator on this subject had recently 
said to him “ We an' much further away from the con- 
stitution formula of cellulose than we are from that of 
albumin.” 

THK I^UODITGTS AND KEhATIVD 
TEMPEJIATUKE OK (COMBUSTION OF SOME 
SMOKELESS POWDEBS. 

ItT W. MACNAB, F.I.U., AND A. E. LEIGHTON. 

Having had occasion to examine a number of smokeless 
powders, chiefly sporting, it is hojied that a short statement 
of the results obtained may be of interest to membeis of 
this K(»eiety. 

The sporting powders were purchased from a m-cII known 
firm of gun makers. All the samples were analysed. The 
calorimetric determinations were made in a Berthtdot bomb. 
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ind the products of combustion, measured and analysed 
IS described in a paper published in the Proc. Iloy. Soc., 
56 8 (see this J., 1894, 973). lu all cases when deter- 
niuing the calories and products of combustion, 4 grms. of 
uch explosive were tired in the exhausted bomb, the 
Lapacity of which was 488 c.c. When the explosive 
’ontaiued inorganic compounds the solid products of 
(uuhustion were not analysed. The relative temperature 
rc aclicd during coinbustion was determined by means of 
he method described in the Proc. Hoy. Soc., 65 , 221 (»ee 
hH .1., 1900, 466). 

Hriefly described, this method is a modified application 
,t' ihc thermo-electric pyrometer developed by the late 
>11 W. C. Tvoberts-Austeu, and consists in exposing a 
rlioHinm-platrnuin couple in the interior of the bomb 
luimg the combustion of the explosive, and by means of 
L giilvauometer, to which the couple is connected, 
iieiisuring the deflection of a spot of light on a falling 


photographic plate. The deflection is directly proportional 
to the temperature to which the couple is heated. Although 
it is not claimed that the actual temperature developed 
during the explosion can be determined, yet a reliable 
comparison of the temperatures produced by the corabustiou 
of different explosives can in most cases be obtained. 
Before firing, the spot stands at the base line a; immediately 
after firing, the spot is deflected till the maximum is 
reached at b, when it slowly returns to its original position. 
The measure of the temperature is the distance a b from 
the base line to the highest point of the curve. The curve 
is the result of the combined movement of the spot of 
light and the falling photographic plate. 

In the temperature experiments, 4 grms. of each 
i explosive were fired in the bomb full of air, the same 
I couple, 0*028 iu. diameter, being used in each case. The 
i following table gives the composition of the different 
explosives examined. 
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regard to the sporting powders, they may be broadly 
liMiled into two clah.ses— -those containing and those 
Aiiliout metallic nitrates. Tlie chief constituent of those 
lowdtMs is iiitrocoilulose, either in the form of nitrocotton 
)i nil'-olignin, and iu the case of the first five on the table 
i (onsidcrahle quantity of metallic nitrates is present; 
.ennonite contains a much higher percentage of nitro- 
"itou with a small amount of nitrate, shotgun rlfleite is 
u'ail} pure nitrocotton with a small quantity of dinitro- ' 


toluene, walsrode is a pure nitrocotton powder, and 
sporting ballistite is composed of nitrocotton and nitro- 
glycerin. The sample marked “ Cordite ” has the composi- 
tion originally employed by the Government, while that 
marked “(/Ordite, M.J).,” has the composition recently 
adopted iu which the proportions of nitrocotton and nitro- 
glycerin are practically reversed. The f >ll()wing table gives 
the calories, the quantity, and composition of the gases 
evolved : — 


X.une. 


Calorics 
per grin. 


Permanent , 
CJasc.c. 
per groi. 


Aqueous 
Vapour c.c. 
per grin. 


I Total 
I Volume of 
I iJas 
I calculated 
; at 0 and 
76(1 nun. 


Percimtagft composition of Permanent Gas. 


C.arbon j Carbon 
Diojiide. Monoxide. 


Methane, j Hydrogen. 


Nitrogen. 


!. I'f'i i;i[ Si'lmKye 742 

V'lilici lie 716 
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I' 762 
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M’l’KiriiU* ' 845 
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041 
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27*0 
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0*4 

25 *.6 

61*3 

0*8 

2.3*7 

52*1 

0*5 

23*9 

46*7 

0*8 

23*0 

49*5 
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! 49*9 

0*8 I 

22*2 

1 46*3 

0*8 

21*5 

4S-2 

0*4 

10*1 

60*4 

00 

19*7 

40*3 

0*7 

14*8 

37*1 
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10-4 
12*1 
12*4 
ir« 
14*U 
IS* 2 
12*7 
1.3*4 
14*8 
13*6 
19*3 
tn 


riie powdeits have been arranged iu the order of the 
oiiount of heat evolved, and it is worthy of note how 
"iiparatively similar are the results of the first six. As 
'ic amount of nitrocotton increases the heat evolved also 
l i ases, and a large increase takes place when nitro- 
~i>ceriu is present. In the C5a.se of the cordites the effect 
the n.troglycerin from the point of view of the heat 
'olvcil is greatly reduced by the introduction of vaselin. 
will be noticed that as the heat inerea'ies the, quantity of 
''^hou dioxide also increases and the carbon monoxide 
"‘<1 hydrogen decrease, and a larger quantity of aqueous 
“pour is formed. The table on next page shows the powders 
‘t'unged in the order of the temperature developed. The 
oeaburements are in millimetres. 


It will be seen from the table that the order of the 
powders according to the temperatures is, broadly speaking, 
the same as when they are arranged according to the 
calories. It was observed in the.se and other experiments 
that when the powder left no residue, either carbonaceous 
or mineral, the results were more uniform (see Walsrode, 
the Cordites aud Sporting Ballistite), whereas in the case of 
shotgun rifleite there was a large carbonaceous, and in the 
other cases u considerable mineral residue, and as is seen 
the results are much less uniform ; but in these experiments 
the order is practically the same whether the maximum or 
the mean figures are taken. 

In the temperature ex^riments, the sporting powderr'4 
were fired in the form or grain as supplied, but the two 
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Cordites Avere ground and. sieved to the size as prescribed 
for the heat test, which gave grains of about ♦ilie same 
Hi^te.as the other powders. 

I Millimetres. 



Thre 

c 
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ir>i 

1.315 
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170 
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]0-t 
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nil) 
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Cordite 

1118 

Ifll 
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10.S 

Sporting balhstilo 

ms 

207 

207 i 
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A series of experiments, to study the effect of si/e of ; 
grain or form of the explosive on the limiperature 
raensureinents, is in iirogress, and soim' interesting results I 
have been already obtained, which it is hoped will fonn the 
"basis of a future eonininnieation. 

In eonchision w'c di'sire to cxprc'.js onr thanks to , 
Mr. T. P. Middleton for Aiiluahle a'^si'^tanee in carrying ; 

out these experiments. j 

])js(o;ssiON, I 

Prof, llonGKixsoN’ said the diagrams showed the | 

quantity of eurbon dioxide, carbon monoxide, nitn-gen, and 
hydrogen, but he did not see any mention of ovules of ^ 
nitrogen. Was an\ oxide of nitrogen noticed in thest; 
experiments ? 

Mr Guttmatsn said it was remarkable that sporting 
ballistite should show a higluu- ])ereentage of r.itrogen than 
cordite, seeing that the former eontaitual li'ss nitroglyeonn 

Dr. Silukruai) said that the importance of estimating 
the pyromelrie value of jiropellants with aci-nracy could 
scarcely be over-estimated, us undoubtedly tlndr erosive ^ 
properties depended to a very large extent thereon. Con- , 
sequently as the method described hv ISIr. IMueiiah gave 
n ready way of eoinparing powders, it Avas of great A'aluc. ' 
It must, how'cver, not be lost sight of that the method Avas 
purely empirical and iri'*asured the product of the tera]>eia- 
lure of the flame by the time of hurniug of the explosive , 
uuder the conditions of the experiment, since the explosion 
Aviis never of sufficient duration to raise the thermo-junction 
up to the temperature of the flame. Ilenci*, it was necessary ; 
that the conditions of the experiment, the qiuintitv of ' 
explosive, and its time of burning, should always he kept 
constant in order to obtain truly comparative results, lie 
liad carried out a large number of cxpiaiments ou the 
pyrometric values of poAvders of all sizes, from small arms , 
poAvders up to those used in 12-iu. guns, and could not ' 
agree with Mr. Miicnab ou this point ; lie found that the ' 
effect ot the size of grain hud very little influence on the 
absolute ]))rometrie value. The products of combustion 
were the same and the maximum time taken foi eorubustion 
•was less than of a second for the largest size ammunition ' 
used in the largest guns fired under gun ]>ressiires. Then 
the tpiestion of pressure raised au other point. His experi- 
ments, which had been carri(>d out at pressures from 
10 — 30 tons to the sq in. (1,.^)00— 7,500 atmo8i»heres), had | 
indicated that pressure had a very marked influence, both on ; 
the nature of the gases produced on explosion and also | 
on the pyrometric value of the powder ; hence, to obtain i 
really useful results pyrometric values should he deter- j 
mined at gun ^resBures. The pnictieal value of this 
method, bQAvever, Avas doubtless far greater than one •which 
necessitated very long and elaborate experiments, even if 
thereby one ultimately obtained absolute results. 

Dr. Robertson asked if Mr. lilacnab found any relation 
betAveen his results and the absolute values, and if the 
latter were in accordance Avith the values deduced by using 
the most recent determinations of IMnllard and Le Chatelier 
for the variation of the specific heat of gases at high 
temperatures, based on Sarrau’s figures. He had recently 
Avorked with a boj»b of mooh .stronger material than that I 


Mr. Macnah used, namely of gun steel Ij in. in thickness. 
He obtained very similar figures as regards the numhier 
of calories from cordite and cordite, M.D. ; for example, 
at A = O’l, 1,249 cal., for cordite, Mark I., and for 
cordite, M.D., 1,020 cal. By means of the figures of 
Mallard and Lt* Chatelier cerUiin absolute pyrometric 
values could !)»' d<>duced. One would like to get a con- 
firmation of such values by some method on the basis of 
Mr. Macnab’s elegant apparatus, if only it could be made 
absolute. 

The CiiAiUAi A\ asked if the vnselln bad been identified in 
the composition of the powders in every (lase ; he under- 
stood that m some of these powders the substance was not 
altogether vaselin, but other things were added. With 
regard to the method in general, they did get practical 
results Avlth it no doubt, and they were extremely valuable 
nml could be compared one with another; but, as Dr. 
Silberrad bad pointed out, there were some diffieulties^ 
when the results Avere compared with those obtained in 
practice : in the barrel of a gun or ordnance there was 
a gradually increasing space, Avhereas with the calorimetric 
bomb tlicie Avas not. Again, Avitli regard to the explosion, 
when air Avas picsent in the bomb a different result 
must he obtained than in a A'acuiim Had Mr, Macuab 
compared the two conditions to see what the actual 
difference of temperature might he? In one ease air wa» 
compressed by the gases produced, and m the other only 
the gases themselves Avere eompressed. 

]\lr.M\CN\n, in ri'ply, said ihiit under the conditions in 
which the experiments were carried out they never found 
any trace of oxides <'f nitrogen, all the nitrogen appearing in 
the tree stale. Air. Guttmann asked about the nitrogen 
in spoiting ballistite being higher than in cordite. That 
came from the large amount of caibon monoxide and 
dioxide, <lue to the vaseliii A\’hicb diluted the gas. What 
Dr. Silberrad said about pressure was perfect 1\ true. One 
knew the results obtained in the comp u atively low pressuri' 
under Avhicb they Avorked in tlu* Bci tliclot bomb were eon- 
siderably modified when the explosive ivas fired under 
heavy pressuri*. N’n dle had made a number of experiments 
showing how tbn amount of carbon dioxide in the total 
volume of gas increased and that of carbon monoxide 
decreased Avhen fired uuder greatiT pressure, and there 
A\as no doubt that the temperature would be very much 
lilgber as measured by the pyrometL'r. With regard to 
the size of the grain, Dr. Silberiad said it did not seem 
to affect the pyrometric result. In certain conditions he 
found it had a very great effect, but lie could not say more 
on that point at present. Dr. Itobpitsou spoke about the 
absolute temperatnix'. That of course was the object AvIth 
Avhieh he was trying to work, but a great many unforeseen 
difliculties had arisen. All he could say was that he 
belicAV-d he avus getting nearer to a solution of the problem, 
so that one A\ould be able to .say with some fIiow of 
accuracy that the temperature was so many thousand 
degrees. It was certainly much to ho desired that one 
could have some definiTe statement to niako, but one 
could only Avurk away and hope to gel accurate results. 
With legurd to the va^elin, they got a body Avhich had 
all the uppearaiici* of vaselin, and one could safely call 
it a mineral jelly. Tlu' presumption was so strong it w-as 
vasehu that it was put down as such. 




Meeting held at Chemists* Club, on Fch. 19//i, 1904. 

BU. VIRGIL COBLENTZ IN TBE CHAIR. 

GRAPHITIC ACID OR OXIDE. 

BV rREDERIC 8. HYBE, 

The preparation of the yellow insoluble substance termed 
“graphitic acid,'* which has been described by BrodiCr, 
Berthelot, Staudenmaier, and others, and to -which 
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ormula CnHPs has been given (Mendeleeifs Pfinciples of 
hemiatry). is, perhaps, one of the best illustrations of the 
[(.rivation of an organic compound directly from elementary 
.^rl^on — a link, as it were, between the organic and inorganic 
vorlds. It is not only a characteristic derivative of 
'rapbite in distinction from other forms of carbon, but it is 
jso noted for its. peculiar instability, or power of defla- 
rratiug when subjected to a temperature just below a red 
uat, leaving a black, buoyant, sooty residue known as 
• }>yrographitic acid,” C 2 aHj 04 (Tidy’s Handbook of Modern 
'homistry). 

Notwithstanding '^the somewhat indiscriminate use of the 
erms “acid” and “oxide,” the expression “graphitic 
)\ide ” is usually applied to the grass-green substance 
.hUiined as an intermediate product during the transforma- 
lon of the graphite to the yellow acid. This “green 
Aide ” likewise possesses the power to deflagrate when 
Iry. It also represents a critical step in the trans- 
ormation, its colour being indicative of the presence of 
i;raphite. 

Staudeiimalor’s method of preparation evidently depends on 
tlu iiHC of “ puffed up” or expanded graphite (aufgeblahren 
iii\i[)irit) ; otiierwise the operation might be prolonged for 
daV'', or even weeks. According to Staudenmaier, graphitic 
[icid may he prepared in quantity in a short time, 2i — 4H 
lioni’s ((Jhem. (Jentr., 1890, 69 , 258, and Her., 31 , 1181— 
H87), without danger of explosion from chlorine dioxide, 
by niiving in a shallow ponrelain dish at the ordinary 
temperature I litre of crude concentrated sulphuric acid 
Hil l ^ litre nitric acid (sp gr. 1*4), and stirring into this 
niKtiire 25 gnus, “puffed up” or expanded graphite 
lollowcd at intervals by portions of dry potassium chlorate, 
4.(0 grras. in all. After testing with permanganate and 
.iLid to obtain a bright yellow colour, the whole is poured 
iiitii an excess of water, allowed to settle, and decanted. 
Tlie green residue is thoroughly washed and heated with a 
solution of 7 grms. potassium permanganate in 120 c.c. water, 
to vj^hich, after cooling, 90 c.c. of dilute sulphuric acid (1 :.5) 
1 '' added. 'J'he product, no longer green, i.s transferred to a 
porcelain dish and heated on the water-bath until the red 
coloialion disappears, and then treated with hydrogen per- 
oxide, stirring the mass occasionally, and allowing to stand 
awhile. 'J’he graphitic acid is washed with dilute nitric acid 
( ! 2S sp. gr.), then with alcohol and ether, and dried. Kor 
Muall (jiuiutities it is suggested that 30 grms. of potassium 
elilonitc be stirred into a mixture of 40 c.c. sulphuric acid 
and 20 c.c. nitric acid at a temperature of 20® C., and when 
nearly dissolved 1 grm. of graphite added and thoroughly' 
stirred. It is stated that in five minutes it becomes bluish 
mid greeuish, and in about an hour it is sufficiently trans- 
itu med to become yellow immediately with permanganate. 

On trying this method the writer found that direct treat- 
ment of (Wlon graphite (200 mesh fine and 90 per cent, 
pure) tailed to give satisfactory results, until the graphite 
Itself had been subjected to a preliminary treatment to 
uhtiuii the “puffed up” or Urodie’s form; and even then 
I! teqmred 10 — 12 hours to become dark greenish, and 
!<ifier renewing the chlorate mixture) two days before it 
IV sutiicieutly transformed to yield the yellow product 
" til [mrmaugttoate and acid. 

It IS recommended not to oxidise more than 20 — 25 grms. 
^:r,vf)hite in the same di^h at the same time, at a tempera- 
tun uboye 20' C., especially in summer — simply a precau- 
ttoii against local overheating and collection of explosive 
gusoH m bulky solutions. 

h'or rapid oxidation, Staudenmaier suggests a preliminary 
trratineut of the graphite, using 3'JO c.c. crude concentrated 
" ulpburic acid, 100 c.c. concentrated nitric acid (1*4 sp. gr.), 
u't gnus, pulverised Ceylon graphite, stirring in at intervals 
lou grms. potassium chlorate, and allowing to stand several 

ursat the ordinary temperature. After thorough washing 
water, the graphite so treated is heated to a glow in a 
i metal dish, so that it exp^ds or “ puffs up.” When 
'yl, the “ puffed up ” mass is stirred in water, and the 
uuating portions taken for further oxidation. The writer 
“'<ind this treatment quite satisfactory, and far preferable 
'' Hrodie’s dangerous method, in which sulphuric acid and 
< ihinite alone are employed. 

fhe general method adopted by Staudenmaier for pre- 
p vi mg graphitic ncid deserves consideration because of the 


substitution of potassinm permanganate, lulphurtc acid, 
and hydrogen peroxide to complete the oxidation. His 
method is, however, somewhat tedious and nneertaio, and is 
also characterised by the excessive amounts of potassium 
chlorate required to produce the green oxide^oearly a 
pound of chlorate to every ounce of fptphite oxidised. The 
fumes evolved on stirring the acid mixture are copious and 
very disagreeable, and even in small quantities seem to exert 
a depressiug effect in spite of precautions for ventilation. 

Staudenmaier’s objection to Moissan’s method consists 
maiuly in the difficulty of preparing anhydrous nitric acid 
(monohydratc) in sufficient quantity to yield large amounts 
of graphitic acid. But it is quite evident that anhydrous 
nitric acid, once obtained, fully repays the pains taken in 
its preparation, even if necessary to conduct several 
separate distillations at once to obtain the requisite 
quantity. 

Brodie, who is credited with being the first to discover 
that graphite could be oxidised to graphitic acid, and 
Berthelot, who investigated methods for distinguishing 
various forms of carbon, evidently depended on the use 
strong nitric acid and chlorate of potash at low tempera- 
tures. Berthelot states that with a mixture of potassium 
chlorate and red fuming nitric acid graphite is oxidised to 
graphitic acid (Chem. Cenfr., 1896, 67, 466). This may 
be true with certain amorphous graphites, but as a rule the 
ordinary fuming nitric acid, as obtained from the dealer, is 
not concentrated enough for the reaction. 

Probably, one of the most simple and satisfactory 
methods (a combination of Berthelot’s and Staudenraaier’s) 
is that de.seribed by Pitzgerald (this J., 1901, 443—445). 

Instead of heating over the ordinary water bath, as in 
Fitzgerald’s case, the writer prefers a beaker containing 
water at 60° C., in which the test tube is inclined, the 
temperature being maintained by placing the beaker on top 
of a radiator or hot air bath. Above 70° C., explosions 
varying in intensity from the “ toot ” of a small whistle to 
the noise of a fire cracker are liable to occur, rendering 
close observation hazardous. Excessive amounts of 
potassium chlorate are unnecessary. The acid used should 
be especially prepared by distilling a mixture of equal parts 
O.P. concentrated sulphuric and nitric acids, so as to obtain 
one-third its bulk of distillate. 

After obtaining the grass-green oxide, it should be washed 
with water, and heated on the water bath with about 
1.50 c.c. N/50 permanganate solution to which dilute sul- 
phuric acid has been added. The substance should assume 
a yellow colour, and the purraangauate show signs of reduc- 
tion. Hydrogen peroxide is then added to destroy the 
permanganate and “ clear up ” the solution. The yellow 
crystalline product may be washed by decantation succes- 
sively by dilute nitric acid, alcohol, aud ether ; but gene- 
rally two or three washings with absolute alcohol on a filter 
will suffice, after which it should be dried at the odiuary 
temperature. 

Ceylon graphite of 90 per cent, or more purity seems to 
produce the best results. The green oxide is formed more 
readily from Ceylon graphite than from artificial graphite ; 
and not at all from ordinary coke, or charcoal, or carbon 
black. Asa rule, ordinary carbon or carbonaceous matter 
simply passes into solutiun, imparting a dark brown colour 
to the oxidising mixture, such solubility forming a basis of 
separation from graphite. Charcoal dust may be almost 
comflletoly dissolved in twenty-four hours, yielding the 
usual coffee-coloured solution and a whitish residue which 
dissolves on dilution, imparting a yellowish-brown colora- 
tion. This is not necessarily true, however, with gas retort 
carbon, which is more or less inert, and may give an 
unmistakable green solution, as if it were partially graphi- 
tised and required only a strong electric current to complete 
the graphitisation. 

Some of the low grade amorphous graphites respoud 
readily to the test, while others, like Bohemian and Mexican, 
are uncertain. With the American fiake variety, the action 
is slower than with Ceylon, yielding a darker shade of 
“ green oxide.” Occasionally, the writer has obtained the 
final product aa a dark brown powder, which deflagrated 
more readily than the yellow form. Very often the yellow 
acid seems to retain the flaky structure of the original 
graphite. 
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That jrraphitic “ oxide ” may be produced more readily 
from natural tlian from artiKeial ({laphitc ia no criterion of 
the rpiraciory powers of the latter, since, pram lor pram, 
the bent (Jeylon lump, after pmper milling, resists oxidation 
by fire much longer than artiticiul graphiti* of the same 
carbon content and ilepree of lineness and unde r same con- 
dltioa^. Api^urently. ilic more perfect the graphiiisation, 
the more readily is ihc graphitic oxide formed, although u 
hard crystalline structure in itself might retard the reaction. 

Whether or not natursl graphite is tlie .result of the 
decomposition of plant life; or the destructive distillation 
of liydiocarbtm guses; or the metamorphosis of charred 
residues trom prehistoric forest fires, it is, nevertheless, 
(juite evident that differences in physical structure are 
usually accompanied by differences in behaviour with 
oxidising agents. Cejlon plumbago, occurring in massive 
form and yielding an ash more or less granular, should not 
be classed with the American flake varieties having a 
micaceous structure, nor with the amorphous com]»act 
forms containing argillaceous matter. 

The use of the chlorate oxidising mixture to distinguish 
graphite from other forms of carbon through producti<in of 
insoluble graphitic acid and soluble humic acids has claimed 
more or less atfeniion from time to time (llerthelot, ( ’omptes 
rend. 1809, 68 )- The Staudenraaier mixture has already 
been recommended by Fitzgerald for testing carbon elee- 
trodeg to determine whether they are composed entirely of 
amorphous carbon or partially of graphite (Klectroehernical 
Industry, Oct. 1902, page OH). Of course, graphite itself 
may exist in the amorplious state and produce the usual 
grass green oxide. 

W hile approximate separations may be madi* with simple 
mixtures of graphite and charcoal dust or ordinary cake, 
the results are hardly satisfactory with hard gas retort 
carboti for reasons previously stated. 


TflF lODlNi: ABSORPTION OF SPIRITS 
()F TURPFNTIISK. 

UT R. A. WOR8TALL. 

Little has been published concerning the analysis of 
turfientiiie and the deteotiou of adulterants, which have 
consist«*d chiefly of petroleum distillates, rosin spirits, and 
rosin oil. Burton (Amer. Chem. J., 12, B12) detected 
petroleum products by oxidising the sample with fuming 
nitric acid, pouring into water, and extracting the un- 
changed paraffins with ether. Armstrong (to J-* 

478) detected heavy petroleum products by distilling the 
.sample in steam, only the heavy paraffins remaining behind. 
Naphtha and gasoline he determined by first polymerising 
the lerpenes with sulphuric acid, and then distilling in 
steam, the distillate containing only the volatile paraffins. 
Hinsdale tChem. News, 63, BO) claimed to be able to 
detect petroleum fractions by evaporating ten drops of the 
sample in a watch glns-s at IT C. In seven minutes all 
w'as evaporated c the petroleum. This is evidently a 
crude method. Aignau (( ’omptes rend , 109, 9^4) detected 
rosin oil by the decrease it caused in the rotation. Baudin 
(J. prakt. Chem., 23, 279; tested for petroleum by the 
grease that it left when the sample was evaporated 
spontaneously on filter paper. Zune (Moiiatsb. f. Chem., 
2 794), employed the increased index of refraction to 
denote rosin oil. Kvers C>^vit8. INffentl. Chem,, 4, 211) 
Rtated that equal \olumc8 of spirits of turpentine and 
fuming hydrochloric acid (1*19) when shaken together 
gave a definite rise in temperature, and used a qualitative 
test with bromine to distinguish between genuine and 
imitation spirits of turpentine. Sehreiber and Zeizsche 
(Chem.-Zeit., 23, 680) have also made use of the latter 
test. 

The preceding, while not a complete bibliography of 
the Bubject, comprises most that has been published 
eoncerning the detection of adulteration in spirits of turpen- 
tine. Usually the determination of s^wcific gravity, which 
should be 0-865 ; the flash point, which should bo 92°— 
^4 * F. ; and the distillation test— pure spirits should 
begin to distil at 150° C., and 90 per cent, should pass 
over before 165°— are sufficient do denote any considerable 


adulteration with petroleum products or rosin spirita. But 
since the development of the yellow pine distillation 
industry and the appearance on the market of various 
grades of “ wood tur|>entine,’* from straw colour to water 
white, the problem has become more diflicult. Wood 
turpentine, as might be expected from its method of 
production, possesses characteristics both of spirits of 
turpentine and of wood alcohol, and seems to consist both 
of terpenes and of alcoholic bodies. In its general 
properties it closely resembles true spirits of turpentine, 
audits strong odour can be largely removed by refining. 
It is not equal to genuine “ spirits " in any way, however, 
and hence must be classed as an adulterant. 

Some two years ago, feeling that the methods in use for 
the analysis of spirits of turpentine were both slow and 
unsatisfactory, the author determined to try to substitute 
for them some method at once quicker and more reliable. 
The specifii! gravity test, the distillation test, and the flash 
test, while easily earned out require time, and are not 
absolutely sure indications of purity. Upon looking into 
the literature upon the subject, it was found that R. H. 
Davies (Rharra. .1 . and Trans,, 1889, Hil) had determined 
the iodine absorption of a large number of essential oils, 
using the Hiibl method, and that with the exception of two 
or three rare and costly essential oils, none gave nearly as 
high figures as did spirits of turpentine, whose absorption 
he found to be ^77 per cent. After a few preliminary 
tests the following moth(»d was adopted lor carrying out 
the determination, and is still in use. About 0 • 1 grra. of 
the sample is weighed out from a dropping bottle into a 
glass stoppi‘red bottle, 40 c.c. of Hubl's solution added, 
and the tight!; stoppered bottle set away over night. The 
excess of iodine is then titrated back as usual. For more 
than two years this method bus been the cliief test employed 
in this laboratory for spirits of turpentine, and the results 
have been most satisfactory. 

The average iodine ab.sorption of S.*; samples of spirits of 
turpentine of undoubted purity, examined during the first 
six months of 190;L had been d84 per cent. As a rule, three 
times the total quantity of iodine necessary for complete 
saturation had been added, ami 18 hours had usually been 
allowed, (^lolljr, would he converted into C,QUinl 4 by com- 
p’ete addition, and this would require theoretically 373 per 
cent, iodine. 

The first point investigated was the rapidity of the 
reaction. The spirits ot turpentine, of undoubted purity, 
was weighed from a dropping bottle into glass stoppered 
bottles, a definite volume of Hubl’s solution added, and the 
tightly stoppered bottles placed in the dark for definite 
periods of time, when <he excess of iodine was titrated back 
III the usual way with thiosulphate. The following table 
shows the results 


Tuuo. j 

Absorption. ' 

Time. ' 

Absorption. 

1 

Hours. 

Per Cent. ll 

Hours. 

1 I’er Cent. 


314 1 

5 

378 

1 ! 


0 

1 379 

2 

348 

7 

' 380 

a 

aas 

18 

1 380 

4 

374 


389 


It would appear from these figures that absorption is com- 
plete in from four to six hours, given a large excess of 
iodine, and that if the time be greatly prtflonged, substitution 
or other secondary reactions ensue. The influence of a 
large exce.ss of iodine, and the proper amount of the same 
necessary to ensure complete saturation, was next studied, 
with the following results : — 


Time. 

Excess of Iodine. 

Absorption. 

Hours. 


Per Cent, 

18 

0-0458 

310 

18 

0-0881 

33-2 

18 

0-1428 

357 

18 

O-2008 

300 

18 

0- 3^8.3 

378 

IS 

0-0749 

892 

18 

1-om 

403 
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It would follow from those resulli lhat if 18 houri be 
illowed for the reaction, twice as much iofline must be 
added as i** necessary for complete reaction ; and if 12 hours 
111' allowed, three times the quantify of iodine should be 
idded; also that a very ijreat excess of iodine or unduly 
prolonged time for the absorption each result in secondary 
K-action, which increase the apparent absorption. • 

The most common adulterants of spirits of turpentine, 

I lid ill fact about the only possible and protitable ones are 
!u ro‘«enc, 03’ naphtha, or other petroleum distillates; rosin 
.pints or rosin oil, and wood turpentine. The iodine 
,il»soi ption of each of these was determined from samples on 
iiiiiid — Ivosin spirits, 18."); rosin oil, 97; kerosene, 0; 
ji:iplj.h!i, 0 ; refined wood turpentine, 212; water white, 
{2S ]KT cent. Evidently any adulteration, even in very 
.iTi:i]l proportions, with petroleum distillates should be easily 
ilctected by the consequent decrease in the iodine absorption. 
\l;\ture8 of pure turpentine and kerosene were made, and . 
die iodine number determined, wdth the folloiving results: — 

Absorption 
after 18 hours. 

Per Cent. 


I’lin* f nrpentmo 391 

■ per cent, kerobeno 3(10 

- » .350 

•. .313 

t" » 2.38 

ICO .. 0 


Another test was made with resinous mixtures contain- 
iiiii lefined wood turpentine as the adulterant, with the 


r ollowinu results: — 

Absorption 
after 12 hours 
Per Cent. 

Ihirc tnrponline ^ 37.5 

5 per cent, wooil-turpentme 3(»0 

JC „ „ 355 

•• .. 343 

•'■‘C 278 


ll Mould, no doubt, he more difficult to detect the addition 
' '1 0 pel cent, of such a wood-turpentine as the sample 
Mliieh gnve an iodine value of 328 per cent,, but no such 
iduKoiation is likely to be encoiiutered. The co.st of such an 
^■vtiii rcfiaed artiL-le is so little below that of genuine 
'pints of turpentine that if u«ed as an adulterant for the 
Utitn It Mould have to be in the proportion of 2.'> to 
•b per cent, to he profitable, and such adulteration would 
c.isily be shown by the decreased iodine number. In the 
second jilace, it is extremely doubtful if the addition of 
K' per cent, of this water-white wood-turpentine would be 
nil detrimental. It has been so well refined that nearly 
Ipnrc iti penes are left. 

fhe author believes that the iodine absorption can thus 
applied to spirits of turpentine as a positive and reliable 
ustid I unity. Kerosene and wood-turpontine wore taken 
11 s ih.- evtreraes — in iodine absorption— of possible adul- 
^'c.uits, umi what is true of them applies equally well to 
’pill spirits, resin oil, naphtha, or any other adulterant, 
rovided the test be carried out with the proper precautions 
t(i time and excess of iodine, any sample which shows 
c'l iodine absorption of less than 370 per cent, can certainly 
< cudemned; and, given the fact that its iodine absorption 
'"() low^ the nature of the adulterant can bo determined 
any of thQ methods now in use. 


A method for the determination of 

' CERTAIN ALDEHYDES AND KETONES 
IN ESSENTIAL OILS. 

nr SAML. a. sadtlkb. 

C' ,i pap^.1. before the Chemical Section of the Franklin 

J iide m Philadelphia, on October 15th, 1908, t deicribed 
a method for the quantitative estimation 
' '^'h>d(;s of both the aliphatic and aromatic series, based 


upon the assumed fact that, when neutral sulphites react 
ynth aldehydes, caustic alkali is separated. I have since 
that time experimented on several apph'cations of the 
method, and read a short paper before the Philadelphia 
Section of the American Chemical Society on January 
21 St, 1904, on the determination' of formaldehyde. Verj' 
recently, however, 1 received word from Dr. Clemens 
Kleber to the efllect that ho had been working along the 
same lines, and had sent a paper on tho subject of 
formaldehyde assay to one of the journals for publication. 
In view of that fact I have left that field to Dr. Kleber, and 
have devoted what time I could to experimenting upon 
some essential oils. I wish to acknowledge my indebted- 
ness for the receipt of most of the samples used in this work 
to Dr. F. 1). Dodge and Messrs. Fritzsche Bros. 

Ihe subject of this reaction has been treated upon at 
considerable length by the late Prof. Tiemanu (Ber 31 ) 
Dodge (Amer. Chem. J., 1890, 55), aud Heusler (Ber., 
24)- Tiemann and Dodge used the reaction to obtain citral 
from lemon-grass oil, and Heusler used it in connection 
with cinnamic aldehyde. Tiemann says that many organic 
compounds containing double linkings add the elements of 
sulphurous acid, forming sulphonic acids. He pointed out 
that the reaction occurred readily with unsaturated alde- 
hydes, such as acrolein, croton aldehyde, &c. Heusler 
pointed out the reaction with cinnamic aldehyde, as 
follows:— » 

CfiHj . CH : CH : COH + Na^SOg 4- H^O = 

CfiHs .CH . (SOaNa) . CIL . COH -1- NaOH, 

hut >aid, however, that the resulting alkali, in a certain 
eoneeniralion, exercises a decomposing action upon the 
sulphonate formed, and has to be neutralised by acids. 

Prof. Tiemann has shown in the case of citral that, 
besides the bisulphite compound, three hydrosulphonic acid 
compounds exist. The normal bisulphite compound is 
obtained by the action of sodium bisulphite, preferably con- 
taining a little free sulphurous acid. It is completely 
decomposed by soda, regenerating citral. When this 
compound is steuiu distilled from water, half of the citral 
contained passes over and the other half is converted into 
the sodium salt of the so-called “ stable ” citral dlhydro- 
disulphonic acid ; thus ; — 

2CjHi.CH(OH)S()jNa CoH,5COH,C0H,.(SO;(Na)jCOH. 
This compound is readily soluble in water, without being 
reconverted into citral, by means of sodium carbonate or 
hydrate. He shows that thealdehydic group is still intact. 

The second compound is the so-called ‘‘labile” citral 
dihydrodisulphonic acid, and results when citral is agitated 
with an aqueous solution of neutral sulphite, the formula, 
uolcBs written stereo-chemically, being the same. The* 
reaction is — 

Cgllj^COH -h 2^83803 + 2H80 
C»H,;(S()3Na)3COH + 2NaOH. 
lie stated that thi.s compound was quantitatively decomposed 
by the action of sodium hydroxide, forming citral and neutral 
sodium sulphite. In other words, the reaction is reversible, 
and the laws of mass action should apply * 

A third compound is the mono - hydro • sulphonate 
Tiemann further points out that tlie decomposition of this 
“ labile ” compound may be prevented by the addition of an 
acid salt, such as acid sulphite, bicarbonate of soda, or a 
weak acid, such as acetic acid. y 

I came to the conclusion that if the alkali formed were 
neutrwlised with measured quantities of standard acid the 
reaction should complete itself, and the measure of the 
amount of the reacting substances be determined at the 
same time ; and, as in experiments wiih acidified solutions, I 
got low results, which tend to show that if the sulphite 
solution is acidified the bisulphite addition compound it 
likely to form. 

With regard to the applicability of the reaction, Tiemann 
seemed to hold that it only related to unsaturated compounds, 
such as acrolein, crotonic aldehyde, cinnamic aldehyde, and 
citral, This does not seem to me to be the case, as it ' 


0 2 



304 


JOUENAL OF THE SOCIETY OF OHEMIOAL INDUSTRY. , tM«wh 8i, noi. 


apparently quantitatively, with the formation of two mole- 
cules of alkali hydroxide, with formaldehyde. It seems also 
to react with acet aldehyde } to a certain limited, yet definite 
extent with condensed aldebjdes, like para-formaldehyde 
and paraldehyde ; and in the aromatic series, besides un- 
saturated aldehydes, it seems to react with benzaldehyde 
and vanillin, and even in the class of ketones 1 have found 
it to react, carvone, as will be seen later, reactinff quantita- 
tively. A strong qualitative test was also obtained with 
purified acetone and some constituent of honey, possibly 
hevulose. It seems to me, therefore, that the reaction 
must be considered either, as Tieraanu has pointed out, as 
taking; place with unsaturated aldehydes according to our 
reaction, and reacting in a different way, almost certainly 
affecting the aldehydic group itself, in the other cases 
mentioned; or, as seems more reasonable, as a purely 
aldehydic reaction, primarily affecting the oxygen atom of 
the -CHO group, with a molecular rearrangement in certain 
cases, such as citral and einiminic uldehyd**. 1 believe 
double bondings and other groupings affect the reaction, 
as the position and cliaracter of substitution groups affect 
the activity of groups in the aromatic series. For example, 
carvone reacts, while its isomer, Japan camphor (Cio^igO), 
does not react, with neutral sulphite. 

Although my ra(‘thod of oitral assay, outlined in the 
advance sheets of the .Tourual of the Franklin Institute, 
seems to be fairly ch'iir, inasmuch as Kreiuens and llrandel, 
in a very recent publication, entitled “ 'The Citral Assay of 
Volatile Oils," obtained very concordant results, and state 
that the figures obtained show “that, eveu without ex- 
perience, fairly good results may be* obtaiue'd by this j 
method ; still I would like to add some precautions and 
discuss results to some extent, and will here give the 
method with such revision as I believe desirable. The 
method is apparently applicable to oils containing alde- 
hydes or ketones which are found to react. The* only 
differences in procedure that 1 have found are in the 
amounts of different oils taken. The use of bicarbonate 
and acetic acid to take up the caustic soda as formed, 

1 have not found beneficial in any case which 1 have 
investigated. Kithcr plumolphthalcin or rosolic acid may 
ho used as an indicator ; 1 have generally used the latter, 
as It is less affected by sulphurous acid, and, although the 
end point is not as deep in colour, it does not fade, which 
is an advantage, as it is well to let the flasks stand all night 
to see if any additional alkali forms, indicating incom- 
pleteness of reaction. I have used normal and semi-normal 
hydrochloric acid for titrating, but have also tried weaker 
acids, such as oxalic, acetic, and sulphurous acids, to prevent 
any decomposition of sulphite, hut, as 1 do not add the acid 
after the red or pink colour of the indicator has been dis- 
charged, I found no advantage in the change. 

With oils of lemon, 10 grms. are weighed into an 
Krlenmeyer flask, 10 c.c. of water and four drops of rosolic 
acid (or phenolphthaleiu) indicator solution added, and N/IO 
potassium hydroxide solution added until just alkaline, to 
remove free acid which, to a greater or loss extent, is present 
in all essential oils. Then 2o c.c. of a 20 per cent, sodium 
sulphite solution is added, measuring out au equal amount 
for a blank test. On agitntion, a piuk colour forms, and this 
is discharged by adding N/2 hydrochloric acid from a burette. 
The agitaiii |i by inserting a well-fitting cork in 

the neck of . " Id shaking violently) and neutralising 

are carried ^.i'ktedly, being cateful not to let the 

solution becou strongly alkaline at any time. When 
no more alkali is liberated, the flask is heated on the 
water bath, the shaking and neutralising being still 
carried out successively. Several tests may he made at 
once, a separate burette with the standard acid being 
reserved for each test. When the pink colour no longer 
forms, the flask is allowed to cool ; the pink colour, if any, 
in the blank test is also discharged with N/2 hydrochloric 
acid, and both are then titrated with N/2 sodium hydroxide 
until the pink colour begins to form. The algebraic sum of 
the c.c. of acid aud alkali of the blank experiment (those of 
sodium hydroxide being minus) are subtracted from those 
of the test, and the c.o. of N/2 hydrochloric acid are calcu- 
lated into citral by considering one molecule of citral as 
equivalent to two mojecules of hydrochloric acid; this, 
divided by the weight of oil taken, gives the jerc'^ntage 


of citral. The following results were obtained by thia 
method: — 

Lemon Oils. 


Per Cent. 

Sanderson’s oil of lemon 4*41) and 4*31 

Dodge and Olcott sample 4*13 „ 4*31 

Eiiwessed oit of lemon 3*08, .3*09 „ 8*2() 

Oleo resin of lemon (California) .... 6’24 „ 6*29 


Lemon-grass Oil (nixing about 1 grain of Sample and 10 C.C., 
of Kerosene as a Diluent'). 

Per Cent. 

Oil of lemon grass. 1 75*13 aud 76*04 

,, 11. (74 per cent.) 71 *211 „ 72*74 

Sample of citral 93*43 

A polymerisation effect appeared to have taken place to » 
certain extent with citral, as a residue neutral to this reaction 
was noticed. Frobably more water should have been used, 
and the alkali neutralised more promptly. Unt the result 
is close enough to show the correctness of the generali 
reaction. 

Before leaving the subject of citral, I would again refer 
to the paper of Kremers aud Brandel, and call attention to- 
the results which, they obtained with mixtures of citral aud 
liinonene. 

These results were as follows : — Calculated, .O per cent. 
!|<'oand, 5 • 2, .'i • U4. 5 ' .5 • 2, by one experimenter ; 4 * 7, 4 * 9, 
5*0, by a second experimenter; 5*1, .5*09, by a third. 
They were very satisfactory. It is, however, in the deter- 
minations with cinnamic aldehyde where my results differ 
from those of Tiemann. 

Oils of Cinnamon and Cassia (same amount used and 
Kerosene added as ivilh Oil of Lemon-grass). 

For Cent. 

Oil of Cumainon, 1 70*11 and 70*94 

„ „ If. (64porconi.) . 62‘37 „ 62*69 

„ cassia (82 per cent.) .. 84'33, 79-7 „ 76*2 

Pure cinnamic aldehyde 93*2 „ 94*5 

(In the case of the Cassia the samples probably stood to®* 
long with the free alkali.) 

Oil of Carrawag (1 grm. and used Kerosiny. 


Per Cent, 

Oil of carraway ( 50-60 per cent.) 55*10 

Carvone (97 per cent.) 91*3 


Benzaldehyde and oils of bitter almonds were tried and 
gave results varying about oiie-tliird of the theoretical. Th6y 
showed, however, that other than unsaturated aldehydes 
react with neutral sulphites. It is possible that acids salts 
or acids might control this reaction satisfactorily, but I 
have not as yet hud success with the use of bicarbonate or 
acetic acid, us 1 tried the samples of citral, carvone, and 
cinnamic aldehyde, using an excess of N/2 acetic acid, but 
obtained the following results respectively, 88*31, 87*1, and 
86*6. It seems likely to me that some bisulphite com- 
pound formed as well as the dihydro-disulphonate, as these 
results are lower than those obtained in neutral solutions. 

Oil of citronella gave a small amount of free alkali, 
which would correspond to a few per cent, of citral. 

Oil of fennel was tried in order to see whether fonchone 
reacted as well as carvone. 

The applicability of this reaction is at least twofold. To 
serve as a convenient assay method of several constitueutH 
cf essential oils, notably citral, cinnamic aldehyde, and 
carvone, and to be a means of learning more about the 
constitution of substances, especially aldehydes and ketones, 
of doubtful composition. 

The close agreement in most cases shown here between 
this and other methods seems to show very clearly that 
with the aldehydes investigated two molecules of sulphurous 
acid are attached not only to aldehydes contain^ two 
double bonds like citral, but the same number were found 
to be taken up by cinnamic adlebyde, which has but one 
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double bond, and furthermore two molecules were found 
i() be taken up by aldehydes with no double bonding, such 
I'j formaldehyde, benzaldehyde, and vanillin, and also by 
;i ketone, a body of distinctly different composition. 

1 would, therefore, provisionally write the general reaction 
u)v aldehydes, thus — 

R.CHO + 2Na2S03 + - 

R.CH:(NaSO,)3 + 2kaOH + HjO. 
jud for ketones— 


The dame is now lighted, and distillation carried on for 
li hours; the Krlennieyer is now removed and a small 
beaker substituted ; the distillate in the Erlenmeyer is 
neutralised by standard soda, drawn from a burette (10 c.c. 
capacity, and measuring about 12 ins. long, divided into 
tenths). 

The distillation js carried on for 15 minutes longer, and the 
distillate in the beaker added to that in the Erlenmeyer ; if 
the colour is discharged more soda is added and the distilla- 
tion carried on 1 .5 minutes longer. Usually the distillation is 
completed in 1 1 hours. 


li'.CO.R' 4- 2^X’«03 + 2 H 2 O = 

R' 2 : C:(Na. 2 S 03)2 + 2NaOII + H 2 O. 


Meeting held at Chemists' Cluby on March 2bth, 1904. 


DR. VIRGIL COBLKNTZ IN THE CHAIR. 


ACETIC ACID IN ACETATE OF LIME. 

BY ALBERT O. STILLWELL. 

Tlu' estimation of a(‘etic acid by means of the distillation 
nietliod is of growing importance, and it seems to tin* 
that a uniform method of analysis should be 
.idopted. 

A large amount of acetate of lime is manufactured each 
\(ai,in factories scattered throughout the United Slates, 
I l:irg(' amount ol wliieh is exported, w hile the rest finds 
:i loady market at home. 

A short desciiption of tlu* method in use in this 
!<il)oraiory should prove (d' inter('st to manufacturer and 
'^'ousumer alike. The following method has been in use 
loi some time, with very satisfactory results. 

Metlwd. — The sairple is drawn from bags as shipped, 

10 m(-ans of trycrs 14 ins. long, having a bevelled edge, 
mouth 1 \ ins. inside diamet»‘r, and expanding to 2 ins. at 
the handle end. Tin* samph* should be kept in tight cans 
or glass jars, as acetate* of lime absorbs moisture very 
lapidlyin wet weath(*r, and loses it juntas rapidly in dry. 

011 r(*uehing the laboratory the sample is rapidly pussed 
dirough a ] in. sieve. The moisture in this sample is 
dftermiin*.], and constitutes the* original moisture. An 
avciage sample (about C oz.) is now passed through a 
J f-mesh sieve. This is the working sample, and the 
moisture in this should also ho determined. From this 
hm* sample 2 grnis. are weighed out on balanced aluminium 
foils, and very carefully brushed into a round bottomed 
fiask of 300 c.c. capacity, and having a neck 4 ins. long, 
pleat care ]>ejng taken not to lose any of the fine dust. 
1 5 e.c. of syrupy phosphoric acid are now added, and all 
droj)s carefully washed down from the neck with about 
25 c c of water. 30 c.c. of standard soda solution are 
'm\isurcd out by means of a pipette and mu into a 12-oz. 
I Hcnmeyer flask, and the flask placed under the delivery 

of the apparatus. 



Soda. 1 

Acetic 

Acetate 

Soda. 

Acetic 

Acetate 

Acid, 

of Lime. 

Acid. 

of Lime. 

c.c. 


j 

e.c. 



3(1 (10 

52*50 

CO *1.3 

.84*06 

59*59 

78*45 

30 05 

52*. 50 

60*25 1 

34*10 

69*o8 

78*67 

30*10 

62 (I? 

(9*. 36 1 

:i4*15 

59 ’77 

78*69 

30- 1.5 

62*7(1 

69*48 ' 

34*20 

59*86 

78*81) 

30*20 

62*85 

(10 59 1 

34*25 

59-94 

78*92 

.30*25 

52*01 

(a)*7l 1 

31*30 

60' 03 

79*03 

30 -.30 

.53 03 

60 *82 

.34*35 

60’12 

79*16 

.30 .3.5 

53*12 

60*04 

34*40 

60*20 

79*20 

.30*40 

63*21 

70*06 

31*45 

«0*29 

79*8* 

.30*45 

63*30 

70*18 1 

.34 '.50 

60*33 

79*49 

30*50 

5.3*38 

70*28 ; 

:14‘65 

60*47 

76*60 

,30*55 

53*47 

70*40 

34*60 

60*56 

79*72 

;io (50 

63*55 

70 -.51 ' 

84 6*5 

60*64 

79*85 

30*(I5 

63*64 

70*6.3 

.’34 *70 

60 ’73 

79*96 

30*70 

63*73 

70*74 1 

34*75 

60-82 

89*07 

:jo*75 

63*82 

70*86 

.34*80 

60*90 

80*19 

30 -SO 

5.3*00 

70*07 i 

34*8.5 

60*99 

80*30 

.30*85 

5:1 00 

71*09 

31*90 

61*08 

80*43 

30*00 

,54*08 

71*20 , 

84*95 

61*17 

80* 54 

30*05 

51*17 

71*32 

35 -(K) 

61*26 

80*66 

:}i*oo 

.»)4*25 

71*4.3 

.35*0.» 

61 -.34 

80*77 

.31*05 

64*. 31 

71*5.3 

35*10 

61*43 

80*83 

31*10 

64*43 

71*67 

.35*15 

01*52 

81*09 

31*15 

61*62 

71*79 

.35*20 

61*60 

81*11 

31 *20 

54*60 

71*S0 

;is*2.*> 

61*69 

31*23 

31*25 

.54*60 

72*01 

35 *.30 

61*78 

81*35 

31*30 

51*78 

72*12 

33*3.5 

61*87 

81*47 

31*36 

51*87 

72*21 

35*40 

61’ 96 

81*67 

31*40 

61*08 

72*36 

3.V45 

02’04 

81*69 

81*45 

5.>*05 

72*48 

:«•:*() 

Oi-lS 

81*89 

81 *50 

5.5*13 

72 68 

.V.65 

62*22 

8rw 

31 *5.5 

65*22 

72*70 

.*(5*60 

62*81 

8a-?»« 

.31’ (10 

55*31 

72*81 

,35*63 

62*40 

82*16 

31* (15 

55*40 

72*03 i 

:i5*70 

62*48 

82*27 

31*70 

55*48 

73*04 ; 

3.3*75 

62*67 

82*89 

31*75 

55*57 

7.3*16 

35*80 

62*66 

82*6(» 

31*80 

65*66 

7.3*28 

:e>*83 

62*74 

82*62 

.31*85 

65*74 

73*:«» i 

.’15 *00 

62 '83 

82*73 

.31 -DO 

5.5*83 

73*50 

35*05 

02 ’92 

82*86 

31 *05 

55*02 1 

7.3*62 1 

.36’ 00 

(WOO 

82*96 

32*00 

66*00 

7.3*73 ; 

: 36*05 

6S’e9 

83*07 

.32*05 

66*00 1 

73*85 1: 

! .36*10 

63 ’18 

83*19 

32*10 

6!;* 18 

73‘0« 

.36-15 

63-27 

Si' 3% 

32*15 

.50*27 1 

I 74*08 

1 36*20 

63*35 

83*41 

32*20 

56*. 35 

74*19 

1 36*25 

63*44 

i 83*tt 

32*25 

1 66’41< 

1 74*31 , 

, :(6’3U 

63*63 

! 63*64 

.3*2 30 

56*6:1 

: 74*42 

1 30*35 

63*62 

83*76 

32 -.35 

66*62 

7**64 

36*40 1 

63*70 

83*87 

32*40 

66*70 i 

1 74*65 

, ,36*45 j 

63*79 

88*98 

82*45 ; 

66*70 1 

74*77 1 

36*60 

6.3*87 

84*16 

32*60 

66*87 

74*89 ; 

,30*65 

6,3*96 

84*21 

52*55 

66*96 1 

1 7.5*00 j 

i 36*00 

61-05 

84*32 

,32*(KI 

57*05 

1 75*11 . 

.36 '05 

04*14 

84*43 

32*05 

; 67*14 

76*23 1 

.30*70 

64*23 

84*53 

32*70 

1 67 •2.3 

76’36 ! 

, .36*75 

64*32 

84*67 

32*75 

1 67 -.32 

76*46 36*80 

64*40 

84*79 

32*80 

1 57*41 

75*68 

36*85 

64*49 

84*99 

32*85 

; 67*50 

7.5 -CO 

.36*90 

64*68 

86*01 

.32*00 

57 *60 

75*81 

36*95 

64*67 

85*12 

.32*95 

i 67*68 

7.V93 

.37*00 

64*76 

85*26 

.33*00 

, 57-/5 

76*04 

.’17 *05 

64*86 

86*33 

,33*05 

, 57*84 

76*16 

37*10 

64*94 

86*47 

,33*10 

1 67*93 

76*27 

37*15 

65*03 

86*68 

.’13*15 

68*02 

76*:io 

,37 *20 

65*10 

86*71 

33*20 

58*11 

76*50 

.37*25 

65*19 

85*82 

.33*25 

68*20 

76*62 

.37*30 

' 65*28 

86 9k 

33*30 

68 *29 

76*7.3 

.37*:i5 

1 65*37 

86*06 

3:1*35 

1 68*37 

76*8.5 

87*40 

1 66*45 

80*17 

33*40 

1 68*46 

76*97 

87*45 

1 65*34 

86*29 

33*45 

1 68*66 

77*09 

37*50 

66*63 

66*40 

,38*60 

68*64 

77*20 

37*65 

66*72 

86*61 

.33*55 

68*73 

77*31 

37*60 

65*81 

86*63 

33*00 

68*80 

77*42 

.37*65 

65*90 

88*76 

83.66 

68 ’89 

77’64 

87*70 

66*98 

86*88 

.38*70 

68 '98 

77*65 

37*76 

66*07 

86*67 

33*75 

59*07 

77*77 

87*80 

66*16 

87*09 

38*80 

69’16 

77 ’89 

87*86 

66*25 

87’9» 

.33*85 

69*25 

78*00 

87*90 

66*83 

87*82 

33*90 

59*34 

7«’ll 

37 ’95 

66*42 

87*48 

33*86 

69*43 

78-2S 

8$’00 

66-00 

67*66 

34*00 

69*50 

78*84 
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During the diHtillntion the volume of liquid in the flask is 
kept as near 4U e.c, us possible, by menus of the inlet oi 
water controlled b^ screw as per cut. 

The standard soda (‘mployed is of such a strength that 

1 e.c. equals 0 0175grnj. of acetic arid uhen 2 grme. of 
sample are used. 

When the acetic acid in the working sample is found, a 
simple calculation back to the original juoifcuiv will give the 
amount in the original sample. 

It is piThaps superfluous to say that in standardising the 
soda phenolplithal(*in should he used as indicator, as well 
as in tin* final distillation. 

If till' water supply at hand contains much carbonate, 
distilled water should he used, as the carbon dioxide liberated 
bv the phosphoric acid during the distillation will (by use 
of phenolphthalem) be reckoned ns acetic* acid. 

In order to sa\c calculation, the table* givc-n on the pre- 
ceding page is used, the figurcB reading per cent, when 

2 grrrwi. of sample an* tak(*n. 

Apparatus . — The condensing tank is of copper with glas^ 
tubes running through it as shown. 

The water supjdy for the flasks is drawn from a siuall 
brass pipe hv means of rubber tubes, and flow <*ontrolled 
with serc'w cliiTnps. 

The flasks arc* supported on a galvaniac'd strip with holes 
cut in it, these holes licing just a little smulh'i than the 
bottom of the flask. 


^attmgbam ;&tctton. 


Meeting held at Nottingham^ on Wednesday, 
February 24fA, 1904. 


MR. J. T. WOOD IN THB CHAJB. 


NOTE ON THE DETERMINATION OF THE IODINE 
VALUE BY lODO-BllOMIDE. 

BY L. ARCJHBIJTT, F.I.C. 

In the Hauus method of determining iodine valaes, a 
solution of iodine monobromide in acetic acid is used, which 
is somewhat more easily and cheaply made than the Wijs 
solution, and for this reason it has been adopted by some^ 
analysts. Results which have been published in this J. 
by Hunt (1902, p. 455) and by Harvey (1902, p. 1489) 
have shown that iodine values determined by means of the 
Hanus solution are lower than these obtained by the Wijs 
solution, the difference being greater the higher the iodines 
value, and these observations are confirmed by the following 
values which have been obtained in my laboratory. The 
difference in the case of turpentine oil is very marked. 
Duplicate tests by the Hanus solution do not agree so 
closely as duplrcates obtained by tlic AVijs method, and it 
seems a pity that the latter process, v;liieli is so excellent,^ 
should be discarded in favour of a less perfect process. 


Iodine Ynlues by Wij& and Hanus Methods. 


1 



Wijs ValiK-S. 


Hanus Values. 

Description of Oil. 

Tunc of 







1. 

2. 

1 Mean. 

1. 

2. 

1 Mean. 

Contai t. 


Minutes. 







Olive (1) 

„ (2) 

in 

81-7 


81-7 

Ki-s 


84*8 

ir> 

82‘8 

82-9 

82 -HA 

K2*»! 

82 -n 

82*55 

Riipo (1) 

30 

loirt 


100*4 

103-7 


103*7 

(2) I 

30 

104-7 

104-9 

1 10t*8 

lor 5 

io.r3 

103*4 

Luiseoil (!) 1 

00 

182 H 

183-4 

183-1 

170 8 


170-8 

(2) j 

(10 

178 -n 

ITN'.’i 

178 -r. 

1740 

174-J 

174-4 

Tnrpeiitino oil (Anioriciiii) 

20* 

320-9 

320*9 

320-9 

272-9 

C *200-4 > 
fiOO-Oi 

270-4 


• Si*Ci this J., 1902. p. 1430. 


Disc itssion. 

"Mr. Harvky said he could thoroughly support Mr. Arch- 
butt’s opinion as to the superiority of the Wijs method, 
over that of Ilnnus and otheis. Dr. Wijs had shown that 
theoretical results wt re obtained with pure unsaturated fatty 
acids, and that the reaction was practically instantaneous, 
earth-nut oil absording in one minute 99 per cent, of the 
total halogen finally absorbed, and linseed oil 98 per tent. 

'J'he Chairman said Mr, Archbutt’s figures seemed to 
confirm what Mr. Harvey had said about this niethoil. lie 
asked Mr. Arclibuti if he had any comparative figures for 
cod-liver oil. 

Mr. ARCifuirTT replied in the negative, but expressed the 
opinion that the results would be similar to those obtained 
with linseed oil. 




Meeting held at Edinburgh, on Tuesday, Jan. lOfA, 1904. 


DH. L. DOBBIN IN TUB CHAIB. 


THE CHEMICAL AND MECHANICAL TESTING 
OF roUTLAND CEMENT. 


BY O. II. GEMMELL, F.I.C., V.C.B. 

The Cement 'J’rade Section of the London Chamber of 
Commerce, in a report issued in 1897, defined Portland 
cement to be a mixture of two or more suitaMe materials, 


i 


i 


intimately and artificially mixed in the requisite j^roportions,. 
and afterwards properly calcined and ground, to which 
nothing has been added during or after calcination, ex- 
cepting that an addition not exceeding 2 per cent, of 
gypsum is permissible for the purpose of regulating the 
setting. That if any material whatever, excepting an 
amount not exceeding 2 per cent, of Gypsum, he added 
to the Portland cement clinker, during or after calcination 
the article so produced shall not be sold as Portland cement 
but under sonic other distinctive name. This definition i& 
practically the same as that adopted by the German and 
Austrian Association of Portland cement makers. Madt> 
in the manner described, however, Portland cement is not 
a substance of definite chemical composition. According 
to Le Chatelier, the essential and valuable ingredients are 
tricalcium silicate and tricalcium aluminate, but associated 
with these compounds of definite chemical composition 
there are various impurities and the ultimate composition of 
samples of cement varies within the lollowing limits : — * 


Per Cent. 

Lime, CaO 00 to 6,'> 

Iron and aiuinina oxides 7 to 14 

Alkalis Traces to 3- 

Sulphuric anhydride. K()a Traces to 3 

Silica 20 to 20 

Magnesia 1 to 3 

Jioss on ignition 3 to 5 

A mixture of the pure tricalcium silicate and tricaiokiTH 
alnmiaate, fiCaOSiOj 3r.iO AljOg, would have the per- 
centage composition : — 

Percent. 

Lime, OaO 37*4 

Silica, SiO, M-1 

Alamina^ AlfO« S0'& 
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Messrs. Newberr)’, of America, after a very careful iu- 
X estimation, arrived at conclusions somewhat different from 
he Chatelier (see this J., 1897, page 1035). They pre- 
pared from pure materials the tricalcium silicate, and 
amreed with Le Chatelier that to this ingredient is dtie the 
hunlening properties of cement, though it sets very slowly. 
A cement containing molecules of lime to one of alumina 
A\as uoi sound, but one containing 2 of lime to I of 
.ilumiua set quickly, showed constant volume and soundness, 
and good hardening properties. A mixture of pure tri- 
calcium silicate and dicalcium aluminate, SCaOSiOo 
jCaOSiOj, would have the per-centage composition : — 


Per Ont. 

Lime, OaO 0.3 '4 

Siliea, SiOa 

Alumina, AlgOj ...» 2.'>* 1 


A chemical analysis indicates whether a cement has a 
proportion of ingredients within these limits, hut in other 
1 espects fails to give much information of its true value. 

A report of a sub-committee of the New York Section of 
our Society was published in this Journal in 1902, on 
‘ Uniformity in Analysis of Materials for the Portland Cement 
Industry.” * Admirable and full of details as that report is. 

If apjiears to me that the results obtained were not of such 
value us to warrant the expenditure of so much time and ' 
trouble, l^urther, sonie of the more important determina- 
tions, and those in which there is doubt as to the most suitable 
method, were omitted altogether. 1 refer more especially to 
the determination of insoluble silica and clay, free lime, blast 
turnaee slag, and other adulterants. 

I fail to appreciate the necessity of drawing up a uniform 
-eheme for the chemical analysis of cement, and the 
estimation of silica, lime, magnesia, ; hut when we con- 
sider the mechanical and physical tests to which Portland 
cement should he submitted, 1 am strongly of opinion that a 
(lelimte and uniform method of procedure should be adopted. 
These tests are purely of an arbitrary an(l empirical character. 

There is general agreement that in addition to a chemical 
analysis the specific gravity, fineness, time of set, tensile 
Mrength and eoundnefi.s, is required to enable a reliable 
ludguient to be passed on a cement but it is in the method 
ol carrying out these tests that chaos reigns. The deter- 
luirmtion of the specific gravity is simple. 

Fnivness. — This test is one of great importance and is 
included m most specifications. 

'Fhough coarse particles have a certain value, fine grinding I 
laigely increases the adhesive power of cement, because of ^ 
Its greater covering poAver and the possibility of using a 
rehuivdy larger proportion of sand. In finely ground 
cement, Avater attacks the free lime more readily and there 
IS less liability to unsoundness. The cement is also made 
quieker setting, hut more thorough aeration will counteract 
Hus. 'Ihcre is no general agreement as to the sieves to be 
Used in testing for fiuenes.s. The .\merican Sociery of Civil 
Kugiueers recommend three sieves 50 by 50 (2500), 76 by 
■'> (*776), and 100 by 100 (10,000), and while many 
cugiueers are satisfied Avith a residue of not more than 

l>ei cent, on a 76 by 70 some makers guarantee no residue 
ii a sieve of this mesh and 15 per cent, on a 180 by 180. 
utention has frequently been drawn to the gauge of the 
"lie used in making the sieve but as yet no general 
igieement has been arrived at. On the continent .ind in 
America, the standard agreed upon is that the diameter of 
Hie wire should be half the Avidth of the meshes. Thus a 
Move having 76 holes to the inch should be made with 
"ire, one-third of a seventy-sixth of an inch, or O' 0044 in. 

No. 41 standard wire gauge, and the holes should be 
' quul to 0*0088 in. 

fables have been prepared showing the number of holes 
l‘cr linear or square inch, No. of British standard wire 
i;auge, size of wire, and size of hole. As there is no trouble 
u obtaining reliable sieves made according to this standard 
Hicre is no reason why this method should not be universally 
•ulopted. 

NoMwdnes.^.— The tendency in cement to “ blow” is attri- 
uuied to the presence of uncombined lime, and no reliable 
method has yet been devised of distinguishing the free from 
Hie uncombined. Fresenlus attempted to measure it by an 


estimation of the alkalinity of water after being shaken 
with the cement, but the limits presteribed were abandoned 
after some years trial by the Association of German 
manufacturers as valuelesi. 

Cement is entirely decomposed by repeated sliakings with 
large quantities of water and ultimately the greater propor- 
tion of the lime can be dissolved in this way. In looking 
into this matter some time ago with a view to devising, if 
possible, a method for estimating free lime, a series of 
trials were made with glycerin. This liquid has a slight 
solvent action on calcium oxide and can be obtained free 
from water. An objection to its use is its great viscosity 
and the difficulty of filtering. The method of procedure 
adopted was as follows : 0 • 5 grm. of finely ground cement 
was dried and placed in a dry wide mouth stoppered bottle. 
To this 50 c.c. of glycerin was added and the bottle and 
contents heated to 40° C. for seven days shaking twice a 
day, on the seventh day 50 c c. of 90 per cent, alcohol Avas 
added and the solution filtered, using a hot Aiatcr jq|||ieted 
funnel. The residue Avas Avashed with 90 per cent, alcohol, 
dried and weighed. The solution aaus diluted with water, a 
few drops of ammonia added, and the lime precijiitated by 
ammonium oxalate in the usual way. 

The results do not give much promise that the method 
is a satisfactory one by which to estimate free lime with any 
degree of accuracy, and it is, I fear, much too long and 
troublesome to be of general use. 

Another of the methods of attempting to measure the 
free lime indirectly is by the rise of temperature on addition 
of water, but this rise is duo to the crystallisatmri and 
setting of the mass, ami the higher the proportion of lime, 
up to the limit of 63*5 per cent., which is in chemical 
combination with silica and alumina the more rapidly this 
Avill proceed, and the higher the temperature will rise — but 
this does not necesjarily mean that the cement is a 
dangerous one to use. Experiments have shown that the 
rise of temperature varies also with the degree of fineness. 
A fine, quick-setting cement avUI show n marked rise of 
temperature in a very short time, due to rapid crystallisa- 
tion, while a slow setting cement will only shoAv a slight 
rise over a period of time, though the heat evolved may 
possibly he (‘qual in both cases. In fact, at the present time 
there are no satisfactory chemical tests for free lime, and 
indication of its presence from rise (d’ temperature is quite 
unreliable, so that Ave must have recourse to oar of the 
methods in use for soundness to determine this factor. Here 
I again the number of tests r(‘corameuded are beArildering in 
their variety. In my opinion the boiling t(3^t is unduly 
severe. A cement which passes it —and there are many — 
can certainly be relied upon, but on the other hand it has 
been known to condemn cements which in after practice 
have proved entirely satisfactory. 

By the Faija tesi a cement is put to a very severe trial 
and for all purposes is sufficient. It has been practised for 
more than 2l) years, and is probably held in higher esteem 
now than ever. 

The Deval test is probably Avorthy of more extended use 
iu thi> country. After a long series of experiments he 
coocluded that cold tests were no criterion of soundness, 
but that good cement briquettes with one to three of saud 
I and immersed at 80° C. for two and seven days should be 
equal in strength to similar briquettes kept at the ordinary 
temperature for seven and 28 days. A cement containiog 
any appreciable quantity of free lime Avould not stand this 
test. It is claimed that the temperature used in the Faga 
apparatus at 115° to 120° F., imparts an artificial age to 
briquettes, and it would be iutereiting and suggestive to 
know the results of tests of sand briquettes made Avith 
various cements kept at 120° F., for two and seven days 
Aviili those tested in the usual Avay. 

Tensile Strength , — While it b true that cement b uiied 
where resistance to compression is more important than 
resistance to tension, still the tensile strength is the test 
most in favour. This probably arises from the fact that 
such tests are much more easily carried out by simple and 
inexpeusive machines, and that the resbtance to compfes- 
eion is approximately ten times that of the tensile liitrength* 
Of all the methods in use to ascertain the value of oenieiit, 
the manner in which this is carried out is most dntatb- 
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factory. Considerable latitude is permissible as to Ute 
perceDta|;e of water, and the manner in which the briquettes 
are made, and two individuals usinji^ the same cement will 
often get greatly varying results, while a set of six briquettes 
made together by the same person will vary 100 lb. iu 500. 

To eliminate all question of the personal element, I am 
strongly in favour of the Arnold system of making 
briquettes, and that standard rules be prescribed as to the 
method of carrying it out. Every cement and every 
briquette is then tested under precisely the same conditions. 

The method of using this process is as follows : — 135 grms. 
of cement are weighed and placed iu the mould on a tray ; 
with the handle of a palat(3 knife press down the cement 
and expel the air, level it off, gently tap it on the table to 
consolidate the mass, place the die in the mould, and submit 
to pressure till the top of the dii‘ is on a level with the top 
of the mould ; this is usually done in a screw press. This 
manner of conipressiug the briquette is the least satisfactory 
feature of this method ; by it, eements of low sp. gr. get 
a greater pressure than those of higher gravity, and are 
tested under more favourable (•onditi(»nB. It has been sug- 
gested to me that by means of a weighted lever all 
briquettes could be subjected to the same preBsure and 
this would entirely do away with the dilbculty. The section 
of the briquette would vary slightly, hut, before breaking, 
this can be accurately measured and allowed for by calcula- 
tion. After making the briquette, water at CO'" E. is filled 
into the tray containing the mould. Ju 20 to 30 minutes 
the briquette is set and may be removed, but I have 
always allow**d it to remain one hour in water. Under 
these conditions the cement will take up the exact quantity 
of water it requires, and no more. After the removal of 
the briquette from the mould it is weighed, and the per- 
centage of water absorbed calculated The briquette is 
then placed in a moist atmosphere for 24 hoars, and in water 
for six days or l()ng»*r. 1 have always made it a rule to 

make three briquettes by this method of each <*emeut sent 
to me, in addition, to hand-gauged briquettes. The results 
are mort' uniform, though usually lo\Ner than when hand- 
gauged and rammed, but not lower than when thumb- 
pressed. Briquettes made in this way undoubtedly ‘^blow ” 
more readily than -when hand-gauged, and, with unsound 
cements, give les.s favourable results. A« au example of 
the plan of working, 1 give au extract taken from the 
laboratory note-book : — 

Number of Mould. 


Weight of cement in ken in nrras, 
pressed and kept in mould one 

hour 

Weight wh('ii taken from mould . . . 

water absorbed per rent 

Weight when taken from water . . . 

Water absorbed per cent 

Tensile stiam in lbs., seventh day . . 

Briquettes made with the same cement gauged with 
20 per cent, of water, broke at 381 lb. ; gauged with 18 per 
cent, of water, the average of three broke at 487 lb. ; 
gauged with 17 percent, of water, which was the correct 
quantity, broke af 552 lb. 

With another quick-setting cement, three briquettes each 
were made as follows: — Briquettes made by hand-gauging 
and rammed with the handle of the trowel, with 22 per cent, 
of water, aveiagc result, 387 lb. 

Briquettes pressed iu with thumbs, ganged with 22 per 
cent, of water, average 249 lb. 

Briquettes made by Aniold method : water absorbed, 
17*6 per cent., 460, 459J, 452 ; average, 454. 


1. i 

1 

3. 

i:iri 

115 1 

11.5 

ir.a'7 

1 l.W'7 

16<!*7 

niMiT 

16-II7 

1U*07 

1651 -2 

15U-.H 

159*4 

17*9 

IH’O 

18*1 

487 

487 

470 


power of the cement only, whereas the sand test indicates 
it4 adhesive or cementing value, and also the presence of 
adulterants. 

There is, undoubtedly, a strong suspicion abroad that 
much cement adulterated with slag is sold, and that con- 
siderable quantities are put on the market with a large per- 
centage of ragstone. 

The use of ragstone is defended by certain manufac 
turers, who maintain that such addition increases the 
tensile strength ; hut it has been conclusively show’u by the 
researches of Messrs. Stauger and Blount (this J., 1897, 
p. 853), that ragstone is not a cementitious substance, and a 
sound cement is weakened by its addition, though unsound 
cement may be temporarily improved by its addition. Most 
users of cement accept this view and are desirous of some 
means whereby the presence of an adulterant can he 
detected. Side by side with an analysis of cement is here 
placed the composition of the commoner adulterants ; — 



Silica 

li'oti nml aluiiittia 1 

oviih's < 

Luii« ' 

WntiM- aiitiearhon 

dioxide i 

MaKiH>siu 1 

Speedie gravity . | 


Portliind 

l^eoieiit. 

Ragstone. 

Hassock. 

Blast 

Furnace 

Blag. 

20 to 20 

4 to 

10 

02*0 

30 to 35 

7 „ 14 

1'6 „ 

.1 

1-4 

80 „ 86 

60 65 

>k) „ 

50 

16-3 

24 „ 30 

I ,. .1 


40 

11*7 


1 „ ;i 

(ro „ 

1 

0*5 


.1-i .. 3-2 

2-5 „ 

2'7 

2 86 , 

2-85 


Experiments have shown that admixture with such an 
adulterant materially reduces the strength of the sand 
briquettes, hut here also it is not possible to state abso- 
lutely whether any admixture is the cause, and, if so, to 
what extent. It was thought that if some rapid and fairly 
accurate method for the separation and estimation ol 
ragstone could be devised it would prove useful to the 
trade. The most successful method of detecting adultera- 
tion w’ith ragstone has been by a microscopic examination, 
but during an investigation into this matter it occurred tu 
roe that a method based upon the difference of the sp. gr. 
of ragstone and cement might possibly be devised. It h 
well known that a very complete separation of the variout 
mineral constituents ot rocks can he made by agitating the 
finely-ground material with a fluid of a less gravity than 
the heavier constituent, and a greater gravity than tht 
Irghter ones. The sp. gr. of a Portland cement should nol 
he less that 3* 1, while that of ragstone is2'6to2‘7. U 
then a mixture of these two substances be agitated in 'C 
fluid of a density iuterroediate between these figures a 
separation should he effected. It was not only necesiarj 
that the liquid be of suitable gravity but that it would nol 
dissolve or react on the cement, and after consideration th( 
fluid selected was bromoform, sp. gr., 2*853. This was 
tried, hut on agitating violently in a test tube, it was found 
that no satisfactory separation took place, much of the 
material remaining suspended in the fluid even after lonjD 
standing. It was thought that this might he owing to th( 
presence of moisture, so the experiment was repeated witl 
perfectly dry material, but with no belter result. 

With a view to assist the separation it was thought tha 
“whirling” in a centrifugal might be of use. Smal 
quantities of known mixtures of finely -powdered ragstom 
and cement were placed in a sediment tube with a measurec 
volume of bromoform, and, after thorough agitation 
whirled for a short time ; as this appeared to give promisi 
of satisfactory sepal ation, systematic experiments on thesi 
lines were instituted. Samples of mixtures of knowr 
proportions of three ragstones marked, respectively, B., G- 
and B. were then made with a cement. 


A third cement : briquettes made by ramming gave an 
average test of 1,1] 0 lb., but ihumb-pivs».^ed only 905 lb. 

Where such discrepancies are possible, and no indication 
is given in the specification as to how tbe briquettes are to 
he made, a uniform system of testing is much to be desired. 
In Germany, the sand test is always specified, and is much 
to be preferred to the neat test, which gives the cohesive 


Each were carefully ground together, passed through f 
90 by 90 sieve, agaiu ground and dried. They were thei 
shaken up with bromoform and whirled for three minutes 
The mixture separated quite readily, at the bottom ol tbi 
tube was a compoct layer of cement, then a nearly olen 
layer of bromoform, and finally the ragstone floating on tb* 
sm^aoe. This was decanted on to a small flltor, thi 
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bromoform after filtration being reaAy for use again. The 
hi ter paper and contents were dried oyer a low argand 
ilame, the paper burned off, and the ragstone weighed. 
I'he hist series of results were all too low, some of the 
ragstone being apparently carried down by the l|eavy 
« ement, it was therefore decided to try the effect of 
Av hi fling three times, decanting off the ragstone after each 
whirling, shaking up with clear bromoform, and whirling 
.igain. The following were some of the results obtained 


per cent. : — 

Ce.TiCMt. 1 

Ragstone. 

j Ragstone recovered. 

m 

R. 20 j 

19*4 

lUi 

10 

11*0 

so 

20 

19*1 

7 .^ 

25 

25*1 

70 

30 I 

30*0 

or. 


6*5 


Witli mixtures of 10 per rent, or less of ragstone there 
ippeared tube a proportion of cement carried up ^ith it. 
it \\ as thought ailvisahle, therefore, to try a number of experi- 
oieuts with cements of guaranteed purity, and this was done 
luth the following results : — 

(V'lneut 1. Per eet-t. of floating laatter 


„ :j 2*2 

„ 4 .. s-l 

n .. 5‘3 

G .. 5-0 

pur Cent. 

Ihigntuiie h4M> 

94'4 


Many other trials were made, all cements showed a 
'^umll quantity of floating matter, but ragstones and hassock 
floated entirely. These losses are apparently duo to par- 
tides of the ragstone adhering to the side of the tubt', and 
probably a slight loss on ignition. A sample of cement 
>.iid to be adulterated was tried M'ith the following results : — 
Idoatiiig matter percent., 15*4, 10*5. This floating 
matter was tested and found to contain 16 percent, of 
carbon dioxide. As this was too low for ragstone it appears 
firobahle that the separated material contained an admixture 
<»1 cement. 

To determine w hether this was so or not a number of the 
ivsts were repeated with known proportions of cement and 
ragstone, and a partial analysis made of the floating matter, 
riie following is a typical result : — 


— 

j Cement. 

j Ragstone. ' 

' I 

Floating 

Matter. 

Silica 

80 parts. 

1 20 parts. 

22*5 parts. 

22*80 

i 0*35 

ir.’s 

li'ui aiKi alumina oxides . . , 

11*70 

1*40 

3*3 

l.liiie 

01*40 

49*80 

.M*'2 

i (»>s (ill igmtion 

0*44 

40*20 

81*8 


I'he results confirm those previously made, and the 
neral conclusions to which 1 have arrived are ihaf all 
'-c nioDts contain a proportion of inert matter which may 
Kadily be estimated in this way, but which should not 
* vceed .'j per cent. 

By it ail approximate estimation or separation can 
Also he mad(‘ of added substances such as ragstone, and the 
tdulterent can be collected, weighed, and submitted to 
{'Hitial analysis to ascertain the composition, far experi- 
meuTs have been made with only one liquid, bromoform, but 
1 propose to continue them with liquids of greater density, 
I - 0 to 3-05, and, if possible, make a more complete analysis 
'1 the separated products. 


gmftsftirr ll>rrtton. 


Meeting held at the Midland Hotels Bradford, on 
January 2hth, 1904. 


MR. JAS. B. BEDFORD IN THE CHAIR. 


ESTIMATION OK CANE SOGAR, LACTOSE, &c., 
IN MILKS, &c. 

BY F. W. RICHARDSON AND ADOLF JAFFE. 

The disaccharide or biose known as lactose or milk-sugar, 
manifests some very peculiar properties when its solution-* 
are examined in the polariraeter. When freshly dissolved 
in water at 20° C. the lactose anhydride gives a rotation of 
+ 88° to the polarised ray ; in 24 hours the rotation sinks 
gradually to the normal degree -t-52*53°. A, B, and -y 
forms give respectively +86° +25*3°, aud + 36-2°. The 
very abnormal “ y modification can be made by quickly 
evaporating a 20 per cent, to 30 per cent, solution of the 
ordinary “ A ” form, and drying the residue at 98° C., till 
quite free from water of crystallisation. The analyst finds 
it very necessary to make himself acquainted with these 
raultiiotative properties of lactose. The ordinary, or B ” 
form, is the stable variety with which the chemist has to 
deal, and may he produced by mere boiling of the solutions 
of miik sugars, or by allowing them to remain at the 
ordinary temperature for 24 hours. 

Nine eminent observers have given as many different 
values for the rotatory power of lactose. As extremes wo 
may mention Hoppe- Seyler’s r)l*48°, and Poggiale’s 54‘20°. 
The average figure of the nine is 52 • 65°. Schmoeger seems 
to UB to have given the correct degree, +52*62° for 
lactose hydrate, CiJIgsOn. + OHj, as we obtain an average 
of 52*5° for the purest crystalline lactose we can procure. 

A remarkable, and to the analyst a very satisfactory 
feature of lactose is the scarcely perceptible change its 
polarimetric* powers undergo when its concentrated polu- 
tious are diluted. Strength of solution is a most important 
factor with carbohydrates generally, and with nearly all 
bodies which exercise a rotative influence upon polarised 
light. We confirm Schmoeger that the [o]n of lactose at 
20° C. is 52*5 for solutions of 2*5 to 12*5 per cent, con- 
centration. As wo employ 86° C. in the method to be 
described we have determined the [a]p of lactose at this 
degree and find it to be 49*0 — a result in harmony with 
Landolt’i temperature formula — 


(Landolt’s Das Optisebe Drehuugsvermogen,” &c., 1898, 
p. 533;, which gives 49*04. 

In general our conclusions as to copper methods are : — 

(1) Despite all its defects no other metallic solution 
gives results at all as comparably good as Fehling’s. 

(2) Ost’s copper solutions are altogether too unsatis- 
factory. 

(3) Glycerine may replace Rochelle Salt in Fehliog’s 
solution with some very slight advantage. 

(4) Weiu’s mode of applying Fehling’s copper solution, 
t.e.. short boiling in porcelaia dishes, gives better results 
than Brown, Morris, and Millar’s process of heating in 
covered beakers in the water bath for 12 minutes. 

(5) Collection of the cuprous oxide on asbestos, and 
reduction by hydrogen in tubes is open to several objections, 
and at the best gives no better results than our own 
modified method of receiving the oxide on double Swedish, 
filters washing well and then using 25 c.c. of a one-tenth 
per cent, solution of tartaric acid, finally incineratiDg 
directly and weighing the cupric oxide. 

(6) Pavy-FeMing’s solation is altogether too weak, 1 o.e. 
being equivalent to only half a milligram of dextrose, and 
gives too erractie molts with lactose and inverted shccoiii 
solutions I Messrs. Stokes and Bodmer (Analyst, 18S6, 
p. 82, Ac.) notwithstanding. With as much as UX> c.c. of 
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Pavy-Fehlin«j solution should 25 c.c. of the sugar solution 
be required for reduction, and less should not be used if. 
reasonable accuracy is required, one would have to use only 
a one fifth per cent, solution of the reducing sugar. 

Apart from the question of excessive dilution, Pavy- 
Febling’s copper solution mostly gives an end reaction not 
easily discernible and often misleading. 

(7) Fehling’s copper solution gives very unreliable results 
when applied rolumetricaUy , even when the colour of the 
solution does not interfere with the application altogether. 

(8) Fehling’s copper solution applied gravimetricully 
never gives data sufficiently accurate to moot with the 
requirements of theory, and mostly supplies only roughly 
approximate approximate results. 

The reasons for these obliquities are not far to seek, and 
we way summarise them in brief : — 

(a) Unstable equilibrium of organic 'solutions in alkaline 
copper solution. 

(5) Powerful action of caustic alkalies, particularly in 
boiling solutions, upon carbohydrates, producing saccharic 
and mucic acids and other oxidation product 

(c) Necessity of using a known strength of the reducing 
sugar solution. Wein’s and other cljcunsts tables show 
how concentration affects copper reducing power. 

(d) Disturbing influence of uou- reducing organic sub- 
stances, e.g., sucrose, upon the copper reducing power of a 
sugar. (Wein’s fables for mixture of sucrose and invert 
in varying proportions prove this). 

(e) Influence of temperature ; time required to heiit ‘to 
212° F,, and for boiling the mixture. 

(/) Great variations due to the use of differing amounts 
of copper. 

For our experiments we used IMerck’s purest dextrose 
and lactose which were found to be 92 per cent, and 
98| per cent, pure respectively by combined polarimetric 
and copper-reducing methods, associated with the results of 
fermentation. With these sugars our own experiments 
show 


Ratio of CuO 1 

precipitated to CuO j 
added as “ Fell ling.” j 

Dextrose actually 
prcseril . 

1 Dextrose found. 


For Cent. 

i Per Coni, 

1 : 5*15 

02 -d 

1(H 00 

1 ; 2*!).S 


' H2-10 

1 : 1*50 

1)2-0 

S!)-10 


Lactose actually 

Lactoso found. 


present. 

j 

1 : G'OO 

1 1)S*5 

104- 2 t 

1 • 5*34 

1 DST) 

' 04-70 

1 : 1’75 

1 1)8-6 

1 

02-30 

For the estimation of lactose and sucrose in the presence 


of each other, one is advised to get the copper reducing 
value before and after inverting with 2 per cent, of citric 
acid, boiling for 10 minutes. 

Unfortunately lactose and invert sugar Avhen present in 
mixtures do not react in the aggregate towards alkaline 
copper as one might assume from the sum of the sugars 
present. Doubtless one might work out the value of any 
particular mixture and construct some sort of a table ; but 
the need of such a procedure proves the unsatisfactory 
character of the general method. 

It may be necessary to estimate starch sugar in 
condensed milk ; one must be therefore prepared to deter- 
mine dextrose in the presence of lactose. We have made 
mixtures of these sugars and have compared the results 
with those obtained under the same conditions with the 
same strength and same volume of lactose and dextrose 
solutions taken separately, using similar amounts of 
Fehling’s copper solution. 

Our results prove that the mixtures do not give the same 
weights of CuO as the sum represented by the reducing 
powers of the constituents would occasion us to assume. 
The differences appear small^ but they are really large 
enough to vitiate the accuracy of the analysis to a very 
marked extent. When suqro^ was added the weight of 


copper oxide obtaine<i was large enough to render the data 
quite useless. 

We wish to protest strongly against the arbitrary 
fixation of copper reducing powers for sugar. If we turn 
to standard works on chemistry and analysis we find the 
copper oxide value of lactose given as 1*736 per grm., 
while 2*20 has been fixed for dextrose. 

Wein’s tables show us that the copper oxide values may 
vary from 1*6-12 to 1*746 I’or lactose, and from 2*06 to 
2*460 for dextrose. It would not be difficult to show the 
I utter absurdity of relying upon any such fixed factors for 
j calculating the composition of a mixture of reducing 
I sugars. 

i Having failed to find a really reliable chemical method 
! Ave turn to polarimetry to help ns out of our difficulty. To 
our Schmidt-Haensch instrument we have added a water- 
jacketed 2-dcm. observation tube; by means of this and a 
vessel of water and a thermo regulator we can readily 
ascertain the rotatory power of our carbohydrate solutions 
at any degree from 0° Ck to 1 00° C. 

When sucrose, i.e., saccharose (pure cane or beet sugar),, 
is heated at 70° (\ in solution with an addition of 10 per 
cent, of the volume of pure hydrochloric aeid for seven 
minutes, complete inversion is effected. We have often 
confirmed this method of Herzfeld — 

I + OHj = C,H,5()6 CcJIiA 

! Suecliarose. Ljcvulose. Dextro.se, 

[ average of — 


I for “ invert sugar ” in this manner 1 part of sucrose 
I furnishes 1*0528 grms. of a mixture of equal parts of 
I IsDvulose and dextrose with a rotatory power of -r 20*2, 
under specified conditions of temperature and concentration 
of solution. If the temperature he raised from 20° C. to 
' 86° C., the polarimetric reading of invert Bolution-i becomes 
nil. For every elevation of one degree centri grade 
I la^vulose loses about seven-tenths of a degree of rotatory 
; power and at 86° C the minus reading sicks until it is equal 
i to the plus reading of the dextrose. For the analysis of a 
I pure solution of sucrose and invert sugar, we have, there- 
i fore, a twofold polarimetric metho4 based upon the 
I following determinations : — Reading of the original solution 
I at 20° (J. and at 86° 0., and reading of the inverted solution 
j at 20° (k We find that at 86° C. the [a]i, of sucrose is 
j 68*05 instead of 66*5 at 20° C. Therefore any plu» 

I reading of the original solution at 86° (k, divided by 
; 0*6305, at once gives the amount of sucrose. We find 
j that in 10 per cent, solutions at 20° C., the rotatory power of 
I invert sugar is uniformly — 20, a convenient figure to work 
j with and remember. 

i One grm. of pure sucrose furnishes 1 *053 gvms. of invert 
with a reading therefore of — 0*20 x 1‘053 == — 0*2106. 
The 1 grm. of sucrose has disappeared, and with it a plus- 
reading of 0*66.‘); therefore, every grm. of sucrose on 
inversion occasions a reduction in rotatory power ol 
~ 0*2106 -h - 0-665 = - 0*875G. 

Any diminution of the plus reading aflected by HerzfeldV 
inversion process is divided by 0*8756 to obtain the 
percentage of sucrose. Knowing this and the rotatory 
value of the original solution it is easy to calculate the 
percentage of suciose and invert. 

The following are a few results obtained by us from the 
use of the latter method : — 


1 

Present. 

Found. 

J 

( 

8*41 

3*27 

Sucrose 

8 * 9 d 

3*81 

1 

4-92 

4*96 

( 

i 12*00 

12*88 

Invert* < 

I 12*00 

12*60 

1 

1 8*32 

8*19 


Working at a temperature of 86° C. the process 
more satistactory results, and it will be admitted that 
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|)orcentageB are as accurate as we have any reason to 
<lt*siie, i.e., in commercial or industrial analysis. 

Having obtained such good results with mixtures of 
invert and sucrose at 86° C., we applied the same process to 
solutions containing sucrose and lactose. As an example 
of the method and the calculation we submit the following : 
^5 c.c. + 0*.'> c.c. of strong hydrochloric acid heated to 
187" F. gave 20 ’0° in a 2-dcm. tube. 


2£)'5 

25-0 


X 20 


20*4° 


for the original solution, or 10*2° in 1-dem. tube. 10*2° 
> o ;}4G6 == 3-537 [o]. 3*537 [a] + 0-49 (^factor for 

Inclose hydrate at 187' F., as above stated) =^ 7*22 per 
» cut. lactose. Heading of the original solution in 2-dcm. 
tube at C. - tl2‘5 = 31*25 in 1 dcm. ^ 10*84 [o]. 


a I of orif^inal solution at 20“^ C 10*84 

I a] o[ Inclose foiiucl, 7*22 x 0*525 at 20 'My.. . 3 * 7 l> 


r a] of sucrose 111 original .solution at ‘:o" C. V'O.'i 


7 * 05 ° -r 0 *C 65 = 10*0 per cent. 


Micinso 
1. ictusc 


— 

Pr<"Menl, 1 

Pound. 

Error. 


10 .*58 

in*fi 0 

0*02 

0*12 


7*10 

7 * 2*2 



17 •08 

17*82 

+ 0*14 


These renults leave little to be desired. 

Ilow to apply the process to milks and condensed milks 
M’lis the next question. Milk albumin in various solvents has 
.1 ta'vo-rotatory power of — 70 to — 9 1 , It is therefore essential 
that these albumens shculd all be removed before taking 
ili(“ poinriinetry of the serum. Wiley has tried several 
.ilb'iuiinoid precipitants and coagulating substances, but has 
decided in favour of a solution of mercury in nitric acid. 
Ikisic-lead acetate* in excess cau.ses a decrease of the rotatory 
power Wiley found, as we are also surprised to find, that 
< \cess of the acid mercury nitrate solution has not the 
''li^’btcst effect on the readings. 

Wilev uses an ingenious double-dilution method to dis- 
]>')se oi the volunn* of the mercury precipitate. If the same 
Avcight of milk, after piecipitation with mercury nitrate, is 
Miiule up to 100 c.e. and 200 c.c. respectively, the rotatory* 
])owcrs of the filtrates should furnish the necessary data for 
The caleulatioii of ihe volume of the mercurial precipitate, 
on ihe basis of (200 - X):(100 - X) ::a:b. Where X ^ 
^<)lume of precipitate, and a = reading of the single 
dilution, and b — reading of the double dilution. The 

correct reading according to Wiley ?= 

II 1). liichmond and L. K. Hoseley have severely criticised 
^^lI('y’s formula. Certainly numerous results of our own 
ilirow considerable doubt upon the correctness of 

^ a — ft 

Hr 1'. Vieth assumes that the protenia in milks rarely 
vary more than from 3*5 to 4 *0 per cent,, and finds 
ttiat tot these the volume of the mercury precipitate is 
Iiproximately 3 c.c. 

liichmond and Hoseley use Vieth’s estimate and deter- 
'111110 the percentage of fat (which maybe calculated with 
iiffioieut accuracy from the gravity and total solids); an 
oiieration easily affected by one of the many modifications 
‘ I Babcock’s centrifugal process. Every per cent, of fat 
21 VOS 1*11 c.c. volume of precipitate plus 3 c.c. for the 
I'loteids; therefore to every 100 c.c. one should add 3 c.c. 
"1 mercury nitrate solution and 4?j c.c. of water. Ihe 
filtrate should give a reading reasonably representative of 
’flat of the milk itself. 

e find that the acid mercury nitrate solution completely 
‘iiverts sucrose when the solution is heated to 86° C. ; it is 
tberefore only neceasai-y to place some of the filtrate in the 
- deru. jacketed tube and get readings at 20° C. and 86° C. 

euable one to estimate the lactose and sucrose. If to a 
"‘'luLion of sucrose one adds 2 per cent, of citric acid 
*' 11 d heats to boiling for 10 minutes (as recommeuded 
’ Stokes and Bodmer) or heats in a boiling water 


bath for 30 minutes (as advised by E. W, T. Jones) 
complete inversion results. Under the same conditions 
lactose remains quite unaffected. We have abundantly 
proved the accuracy of these statements. 

Our method is simpler, as one has only to take the 
readings at 20° C. and 86° C. in the water-jacketed tube. 

Lactose f Sucrose, and Glucose (^Dextrose) in Milks, ^c.r— 
As starch -sugar is now so extensively used and is such a 
cheap comni^ity it is quite probable that it may be found 
in condensed milks ; we should then have to deal with a 
mixture of three sugars and possibly some dextrins; we say 
“ possibly ” because we have met with starch-sugars quite 
free from dextrins, as proved by the alcohol test. Unfor- 
tunately the osnzone process is not of much service ; for 
although lactosazone is more soluble than glucosazone, the 
difference is not sullicicntly great to allow of a quantitative 
separation. 

We have shown that with mixtures of lactose and 
glucose in the p^e^euce of sucrose ihe copper methods arc 
quite unreliable. The process we are perfecting is based 
upon the very different changes which the three sugara 
exhibit when heated in solutions containing 10 per cent, of 
the volume of hydrochloric acid. After three hours at 
100° C. the glucose has suffered a little change, owing to 
the formation of mannose and other substances. The 
reading has increased for the lactose solution as the mole- 
cule has split up into galactose and dextrose. With [«] 
80*21 for galactose and 5*2*9 for dextrose wc obtain au 
average of [a] 66*5.7 for the mixed sugars; as 1 grm. of 
lactose prt)duces 1*0528 grms. of these carbohydrates on 
hydrolysis it should produce an equivalent [o] of 1*052& 
X 66-.J.5 = 70*0. We find only 64*0, as similar changes 
to those occurring in the case of glucose have no doubt 
occurred. 

Sucrose solutions when boiled with 10 per cent, hydro- 
chloric acid first produce invert sugar, of which the levulose 
portion soon commences to carbonise. With sufficient 
boiling all the levulose disappears and only glucose- 
remains ; indeed, after three hours, we find this change has 
taken place. Unfortunately the results so far have been, 
wide of what theory would assume For the sucrose used 
+ 15*1 [a]„ was found instead of -+■ 26*45 [o] the figure 
expected. We are trying to obtain constants for the three 
sugars ; even should these not be in harmony with theory ; 
with such coustaots we could readily calculate the composi- 
tion of the solution containing the three sugars. (5ther 
workers may po.ssibiy offer elucidation of this subject. 

Our best thanks are due to Mr. Donald Levy and also 
to Mr. Walter Maun for conducting a number of the 
experiments upon which our conclusions are based. 

Discission. 

The Chairman referred to the practical importance of 
the paper, in which the question was attacked by both 
chemical and optical methods, of which the optical method 
appeared to have the great advantages of rapidity and 
cleanliness. The purity of certain foods and especially of 
the different varieties of condensed milks, were dependent 
on researches such as those of Mr. Hiebardson and hie 
colleagues. 

Mr. Fairlkt referred to the great advantage a physical 
method possessed when only a small quantity of the 
substance was available for analysis, as in many cases no 
destruction of the material took place. 

A member suggested that the “ blueing ** of the filter pajper 
was brought about by the paper becoming mercerised with 
strong caustic soda, then taking up and combining with a 
portion of the copper, and that the washing w*ith tartanc 
acid according to Mr. ]R,ichardson*B method decomposed any 
compound thus formed, and enabled the paper to be more 
thoroughly washed. 

Mr. Bichardson said that ordinary filter papers were 
practically pure cellulose and a fine texture was neoeseary 
to obtain a clear filtrate. To carry ont the process a large 
excess of copper was necessary, and he had not found any 
filter paper which did not turn blue. 
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Meeting held at Leeds, on February 22«rf, 1904. 


MB. JAM£H E. BEDFOBO IN THE CHAIR. 


TUE TREATMENT OF SEWAGE BY ILVCTERIA. 

BY W. J. DIBDIN, F.I.C., F.C.S., ETC. 

In responding to the invitation of the Yorkshire Section of | 
ihe Society of Chemical Industry to introduce a discussion 
on the present position of the important question of the 
<li8po8al of sewage by bacterial agency, I do so with much 
pleasure, especially as in no other district has the question 
been more ably or eothusiastically taken up with the view 
to ascertain the most economical and reliable means of 
applying this now generally recognised method of sewage j 
purification. I 

From the work which has been done in the past it is | 
perfectly clear that there is no difficulty in obtaining | 
effluents of excellent (juality bj the final treatment of the i 
partially purified sewage on eitlier bacteria or “ contact *’ beds, i 
or on trickling filters on which the liquid is distributed by | 
one of the various forms of rotating sprinklers. By either | 
method or by various modifications of thc^e the final nork | 
may be equally well accuimpllshed. The great desideratum | 
is an equally effective and simple method of primary i 
treatment of the raw sewage in sucli a manner as wiil j 
effectually and economically meet the sludge difficulty. In i 
the following observations 1 propose to confine myself to j 
this point. 1 

When the original bacterial installation on working lines 
was started at the Northern Outfall Works of the London ! 
County Council under my direction in 1892 the sludge was 1 
first removed from the sewage by preliminary treatment I 
with lime and iron in the proportions of about 4 grs. of I 
lime to 1 gr. of ferrous sulphate ptir gallon of sewage, ' 
followed by settlement in tanks. 

When 1 introduced the course-bed treatment at Sutton as ' 
a preliminary to the second or fine bed, it was with the | 
object of ascertaining how far the, bacterial agency was 
capable of disposing of the suspended organic matters and j 
thereby avoiding the necessity of chemical treatment. The i 
result was that the organic matters were so far destroyed | 
or altered in character that they no longer formed the foul 
abomination denominated sludge, and that the resulting 
effluent was in many cases sufficiently pure for direct 1 
treatment either on land or for discharge into streams 1 
•having a sufficient flow, while, if passed through the second | 
or fine bed the effluents were sufficiently pure to be passed ' 
direct into any inland brook. 

The difficulty experienced with the ordinary coarse, or 

first contact ” bed, in those cases where the crude sewage 
was turned direct on to it, was that the interstices between 
■the particles of coke or clinker, tS:c., became filled with the 
finely divided matP'r in the sewage and the carbonaceous 
Tesiduum from the bacterial action on the organic matters. 

I have always felt that notwithstanding the expense 
entailed in turning over the material in the coarse bed from 
time to time and occasionally changing it for a standbye 
quantity which had been weatliering, the coarse bed system 
does indeed go further to solve the problem of the in- 
offensive disposal of the sludge than any other known 
method. 

Take a case in point, at Alton, Hants, where about 
33 per cent, of the dry weather flow is brewery refuse. 
The filling material in the coarse beds had to be changed 
after three years’ work. The cost of labour was Is. 2cif. per 
eq. yd. or, say, 5d. per yard per annum. The fine beds, 
equal tcf 880 sq. yds., had treated 1GO,000 gallons daily plus 
subsoil water. This quantity is equal to over 200,000 
gallons per yard, so that five yards would have treated one 
million gallons, the cost for which for renewing the 
material in the beds from a reserve supply would be 
5s. lOd. 

The adoption of a grit or detritus tank for the purpose 
'of intercepting the mineral matters and those of a more 
resiitant organic character has been very successful in 


prolonging the life of the coarse bed, while the septic tank, 
introduced by Mr. Cameron at Exeter, is undoubtedly 
effective in this connectiou. 

Unfortunately, however, both these contrivances still 
leave a quantity of sewage sludge to be disposed of. The 
septic tank especially, whilst the effluent from this tank 
does undoubtedly give rise to objectionable emanations, 
and no little evidence is forthcoming to the effect that it 
is better to prevent, if possible, the sewage undergoing 
putrefactive decomposition before passing it on to the 
grass land, or on sprinkling filters. These expiTiences 
entirely support the view that I have always held, and do 
still hold most strongly, viz., that the sewage should never 
he allowed to undergo putrefaction, but should be collected 
and treated in as tresh a condition as possible. I admit 
at once that the tank methods are convenient at first sight 
as they may save a little trouble. Let there be a grit or 
detritus tank to prevent the mineral matters going on the 
beds, but I submit that the moment putrefaction starts in 
this tank it should be cleaned out. 

The question next arises as to what can he done to either 
prevent the putrefactive action in the tank whether 
“septic” or “grit,” or to iucri'a-ic the efficiency of the 
coarse or first contact bed. ( )a turning to the two 
admirahle reports by the Gor])orations of Manchester and 
liceds we find the question as to causes of loss of capa- 
city of contact beds fully disciiased. Summarising these, 
it is found that the chief causes of loss of capacity are 
the following : — 

(a) Settling together of the material. 

{b) Growth of organisms. 

(c) Impaired drainage. 

(rf) Insoluble matter entering bed. 

(e) Breaking down of material. 

) More organic solids euti^ring the bed than it can 
can digest. 

(y) Soluble matters being rendered insoluble by the 
action of the beds, as for instance, iron salts. 
After reviewing these points the Leeds report continues : 

“ If, therefore, contact beds are to be used for Leeds 
sewage in future the problem will be— 

“1. To find a materia] of perfectly even size not liable 
to degradaiioD. 

“ 2. 'J’o reduce as far as possible the solid matters put 
on to the rougn bed. 

“ To exclude and treat separately the iron liquors. 
Another point suggests itself, whether it would be possiblu 
to construct a bed in such a Avay that the undigested or 
indigestable solids shall be expelled Irom the beds with the 
effluents.” 

\Vc have here the question fully set out. With a view 
of suggesting how the, various points maybe successfully 
met and inviting discussion thereon, I submit the following 
considerations : — In the case of a course bed filled with coke 
or clinker, &c., we have a number of solid particles pre- 
senting only an outer surface, the interior ot the particle 
occupying space to no purpose. On consideration it 
occurred lo me that this interior space could be utilised by 
employing a material ot hollow form so that it would 
I present an interior us well as an exterior surface on which 
1 the bacteria could grow, whilst the interior space would 
I largely increase the water content, or working capacity of 
' the bed. These considerations induced me to think of 
' agricultural drain pipes as suitable, but the cleansing of the 
, interior of the pipes presented a difficulty. Then the 
obvious question follow'ed, What is a pipe but a bent plate ? 

I Cut your pipe down its length and the thing is done. 
At once we have the interior and exterior surface, facili- 
ties for cleansing, and the working content of the bed 
increased as desired. With this view I requested Mr. 
Hamblet, of West Bromwich, to make me some trial tiles 
having ridges on their under surface so as to separate them 
from each other. According to the depth of these ridge*» 
will he the water capacity of ihe bed. Thus, if they were 
1 inch deep and the thickness of the tile half an inch, the 
water capacity will obviously be two-thirds or 66 per cent. 
In the ca^e of a new coarse coke bed the initial water cf^pacit^ 
will be about 50 per cent., which soon becomes reduded to 
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ihniit 33 per cent., by one or more of the causes mentioned 
!,h<»ve, particularly to the breaking down and settling oC 
ihe material together, inducing impaired drainage, which 
^^,)uld be entirely avoided by the use of suitable 0at plates 
mi{)ported at intervals. 

As an alternative to the use of tiles I may instance an 
( xpenmental installation at Devizes in which waste slate 
ih'hris is used under the sanction of the Local Government 
r.oard. The slates vary in size from about I ft. to 3 ft. 
-uper., and average about ^ inch thick. They are supported 
about 1 in. apart by small slate blocks. This arrangement 
j>ives no less than 80 per cent, of water capacity to the 
bfds, thereby doubling their effective working capacity as 
compared with coKe, &e. In fact the bed at Devizes is 
^vHctly oiie-hilf the size of the fine bed into which it 
discharges, with the result that the cost of construction 
of an Installation is reduced 50 per cent. The slate 
d/-hris from the hard slate refuse at Blaenau Festiniog, in 
North Wales, is obtainable in practically unlimited quantity 
iind a great variety of sizes. By the use of such tiles or slates 
or other similar material the chief causes of loss of capacity 
are overcome. To take these seriatim as before — 

(a) The material will not settle together. 

(i) The growth of organisms will take place on both 
surfaces of the slates or tiles and will not choke 
the spaces between as in the case of coke, &c. 

(r) The drainage cannot be impaired. 

(rf) The insoluble matter (grit, «&c.) can he kept off 
the bed by the use of a grit tank, or, if it gains I 
access, can be removed from such surfaces by 
flushing, &c. 

(( ) The material will not break down. 

’riic accompanying diagrammatic plan and section shows 
the arrangement proposed for the disposition of the slates 
01 tiles. The top layer should be laid overlapping in such 
a manner that it forms an automatic screen by the junction 
of the edges through which the finer divided matters can 
piss to the under layer?. The fibrous and coarser matters j 
being retained on the top layer of slates, may from time 
io time be swept to the further end of the bed, which is 
laised above the water level, where they may thoroughly 
diain before removal. The wide channel receiving the 
sewage will act as a grit chamber as in the Carlisle iusialta' 
tion which I designed in 1899. The sewage will flow over 
tlie wcir-lip of this channel on to the slates and thereby 
liecome aerated. 

Another point is that as the sewage gradually fills the bc<l 
hlms of air will be retained on the under surface of each 
l)late. If this film is only one-fiftieth of an inch thick and 


the intervals between the plates 1 in., the quantity of 
oxygen so retained will be sufficient to thoroughly aerate 
the sewage, for instance, each gallon of sewage will dis* 
solve about 2 cb. in. of oxygen, which will be contained m 
10 cb. ins. of air. Two cubic feet of bed capacity of 
50 per cent, will contaiu 6)^ galls., which will accordingly 
have to be supplied with 62^ cub. ins. of air. The plates in 
2 cub. ft. of such a bed will present a total underneath 
area of 14« v 24' B,456 ins. super. If the film of air 
retained under this surface be only of an average depth of 
one-fiftieth of an inch the total film of air so retained will 
be equal to 69 cb. ins. This quantity is in addition to that 
which will be already dissolved in the sewage and meohani* 
cally held in suspensiou as the water flows over the weir on 
to the plates. 

The following analyses of samples of sewage put on ta 
a slate bed in which the layers of slate are about 2 ins. 
apart, and of effluents obtained therefrom, will serve to 
indicate the nature of the work accomplished : — 


Slate Bed with Layers 2 ins. apart. 


No. 

of 

Sewage. 

Effluent. 

Peroontago 
Pm illcation 

Suspended 

Matters 

Filling. 

Alb. NHa- 

Alb. NHj. 

ofTectod. 

in Effluent. 


Grains per 

- 

Grains per 




Gill Ion. 

Gallon. 



2 

0-80* 

0-668 

17 

None. 

4 

0-675 

0-546 

19 

„ 

A 

O' 910 

0'740 

19 

„ 

6 

1-160 

1-020 

12 

„ 

7 

0-945 

0-840 

11 

„ 

8 

0-803 

0-785 

8 

„ 

10 

1-400 

1-310 

6 

„ 

24 

0-791 

0-472 

40 

„ 

26 

0-402 

0-360 

10 


80 

0-889 

0-427 

52 

„ 

82 

0*486 1 

0'2ti6 

57 


.88 

1086 

0-504 

53 

, 

42 

0-787 

1 0-381 

61 


48 

1-015 

0-625 

48 


44 

0-980 

1 0-490 

60 

„ 

45 

0-891 

! 0-460 

48 

„ 

46 

1-2B6 

I 0-402 

69 

« 


From these results it will he seen that as the deposit of 
1 sewage matters became more thoroughly charged with 
i bacteria, the efficiency of the bed increased until it was 
! fully equal to that of a coke bed in regard to the effect 
I on the nitrogenous matters of the sewage, whilst the 
1 capacity of the bed was equal to double that of a coke bed 
I of similar siz.e. 



Avi-ungoment Plates for coarse Bacteria Beds, showing inlet, overflow weir, and detritus channel, into which the detritus can be iwo# 

direct from tne pistes. ^ 
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Discussion. 

The Chairman said he considered that the principle of the 
process a good one, hecanse it found use for slate which 
■would otherwise be wasted. The area occupied by these beds 
was only one-half of that required for the usual installations, 
and this was anothe r important point which favoured the 
method described. 'J’he whole subject of sowaire puritlcation 
was of great iTiiportance, especially to a town situated as 
Leeds was, with a river flowing through it containing 
unpurified sewace from towns higher up the stream. 
Authorities ought to be compelled to remove objectionable 
matter from sewage before allowintr it to pass into a stream. 

Mr. Jokes (Yorkshire Fisheries Hoard) mentioned a case 
of contamination which was going on through the circula- 
tion of unpurified sew'age. It was only one instance of 
many similar cases, and he was sorry that liis hoard had 
not been able to deal with tlie responsilile authorities in a i 
proper manner. 

Dr. H. Maclean Wilson (West Riding Rivers Board) 
said that it was now recognised that any kind of sewage 
could be purified by one or other of the several bacterial ■ 
methods which were in use. Ho agreed with the author of 
the paper that there was no need to allow putrefaction to take 
place in the sewage before its application to the bacteria 
beds. Although the bacteriological treatment of sewage 
was first looked upon with some restuve, it was now 
admitted to be one of the best methods of purification. At 
the Knostrop Sewage Works they were .able to produce a 
pure efifluent 20 minutes after the sewage arrived at the 
■works, thus showing the rapidity of the purification by 
bacteria. An ideal contact bed is one that offers the 
largest amount of Kurfnee of material with the largest water j 
capacity. The beds desciibed by Mr. Dibdin iiossessed 
this advantage, and this commended them to him. He 
thought it necessary to have detritus tanks, although the 
lecturer did not use them. 

Dr. Chketimm (M.O.H., Korth Riding of Yorkshire) 
thought that some inexpensive method of treatment would 
be appreciated by authorities ■which were unable to expend 
large sums of money on sewage works. Mr. Dindin’s 
method had the advantage of being more economical than 
other processes. 

Dr. Kvans (M.( ).H., Bradford) asked what kind of sewage 
had been used in the experiments at Devizes. 

Mr, Oscar J. Kikkiiy supported the use of septic tanks. 
When the sewage putrefies, one halt of the work of 
purification is done* 

Mr. E. W. Dixon (Harrogate) thought that although 
the water capacity in a bed made of slate slabs was greater 
than in one of honeycomb slag, yet the surface available 
for oxidising was greater in the latter case, lie asked 
whether the sediment which deposited on the slabs of slate 
interfered with the action of the bacteria on that surface. 
He also inquired what was the relative superficial area of a 
slate bed compared with a coke bed. 

Dr. J. Spottihwoode Cameron (Medical Officer of 
Health, Leeds) said if the slate bed got rid of the difficulties 
of the present coarse bed on the contact system and the 
septic tank could bo got rid of altogether, he thought that 
it would be au advantage. He asked the lecturer if the 
slate bed could be used with u sprinkler. He congratulated 
Mr. Dibdin upon the improved prospe^’t of his contact bed.v. 
This matter was, however, rather iin engineering one. He hod 
hoped to have heard something nioro upon the chemistry of 
the effluent. He was anxious to kuow what became of the 
bacterial products in the effluent. It was an interesting 
inquiry whether products of an alkaloidal nature, allied to 
the ptomaines which they were accustomed to in the body, 
were not generated by the bacteria in the tanks, and 
Avhether they did not pass away in the effluent. Some of 
them might naturally be of a poisonous character, and 
he rather hoped timt this matter would have been 
dealt with. Even typhoid germs tlieniselves might pass 
through bacterial with comparatively little change. 

He congratulated the Society upon having secured a paper 
from Mr. Dibdin, ■who, although a chemi^t, had like another 
distinguished chemist (M. Pasteur), largely discarded 
chemistry for biology'. The success of the bacterial process 
of sewage treatment was largely due to Mr. Dibdin. 


Mt. T. Fairley pointed out one great advantage of this 
method of treatment which previoui speakers had over- 
looked. This was the easy way in which a slate bed could 
be cleaned when necessary and restored to it« original 
condition, the only expenditure incurred being the cost of 
labour to carry out the cleansing. This would be the only 
cost for the maintenance of the bed. 

Mr. W. il. Dibdin, in replying, said that he did not wish 
to deny the value oi septic tanks where they were found to 
he useful, hut personally he did not approve of them. One 
great disadvantage was the production of objectionable 
‘ odours. He could not fay that ptomaines were produced 
i duriug the jiutrefaction of the organic; matter ; this, how- 
I ever was avoided by' using aerobic bacteria beds. He did 
not wish to say that the use of detritus tanks was un- 
necessary. The ehanncls around the beds described acted 
as such, so lung as the rate at which the sewage was 
flowing was not too great. The kind of sewage with which 
he had cxpiTimentcd varied very considerably, at times 
absorbing 10 and even 13 grains of oxygen per gallon, but at 
other times it could be considered normal for a residential 
district. A coke bed was liable to break down, so that, 
although llu; area of surface in a new bed might at first be 
slightly' greater than in a slate bed, it diminished consider- 
ably, whereas the area of a slate bed was practically 
constant The (question was not as to relative area in 
regard to mechanical contact, but to relative bacterial 
efficiency" and working capacity. 

In answer to the question regarding a deposit of sewage 
on the upper surface of the slat»\ hacferial action went on 
at the surface of the dejiosit on the slate just the same as 
underneath a slate. The film of baeferia was the active 
agent, and so long as this vas presiuit, jiurifioation must 
go on. There were I wo methods of cleaning the beds: 
(1) By taking up each slate separately, cleaning it, and 
I relaying the bed. (2) When Hying the bed m the first 
I place ir could be so arranged that, by the removal of the 
I slates iloivn the centre of the bed, u hose pipe might be 
I Introduced to wash away the deposit on the slates on either 
! side of the opening. 

j Replying to Dr. Cameron, he had not yet tried a slate 
I bed with a sprinkler, but hoped to try it on a new bed which 
; he "was about to put down. If any typhoid germs were 
present in the sewage before treatment, they weie practically 
j all de.stroyed by the action of the bacteria in the beds and 
I the effluent. The effluents from these beds retained and 
' maintained over*.^>0 ]»er cent, of dissolved oxygen, and would 
I not undergo ])utrei’action, and fish were able to live in the 
1 effluents. These he considered sullicieut tests for the purity 
I of the water, but he agreed that the standards proposed 
I by the Mersey and Irwell Joint Committee aud the West - 
I Riding of Y'orkshire Rivers Board were good standards. 


d^ituarp. 

VLADIMIR IVfARKOWNIKOFF. 

Professor op Chemistry in the University 
OF Mosco'W. 

Vladimir Markownikoflf was born in 1830. He en- 
tered the University of Kazan in 1856 and studied 
under Professor Ketara, at a later date hecomiug the 
assistant of Prof. Butlerow. He shortly afterwards 
obtained his degree, and then the Chair of Chemistry 
in the University of Kazan. Here Markowiiikoff 
continued his work until about 1872, when he was 
elected to the Chair of Chemistry in Moscow Univer- 
sity, with which institutiou he was connected with so 
much distinction up to the time of his death, which 
took place on Feb. 11th. MarkownikofF’s researches 
were especially directed to the inquiry into the nature 
of the hydrocarbons of Caucasian petroleum. It is 
now nearly twenty-five years since Mr. Ragosine 
approached him with regard to the investigation of 
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j Haku petroleum, iu the utilisation of the hydrocar- 
1 , ons and other products of which the former was 
t f^rctttly interested, extensive works having been erected 
' b> him at Konstnutinoff and Balakhany. Markow- 
\ iiikoff’s investigation of this subject, in conjunction 
with Ogloblin, appeared in the Journal of the Russian 
f IMivs. and Chem. Soc. in 1883 (see this J., 1883, 
! I6n) He discovered the naphthenes, and later on 
|tractically eontirmed the views of Beilstein and 
' Jviirbatow, to the effect that the hydrocarbons of 
( iiucasiau petroleum, of the general formula CnHo,,, 
a IT hydrogen addition products of aromatic hydrocar- 


bons, and are not identical with the hydrocarbons of 
American petroleum of the same general ftd’mula, 
which occur along with those of the CnH 2 n + !t series. 
His remarkable work on the naphthenes and terpenes, 
published in 1893, and on the so-called petroleum acids, 
is sketched in this J.. 1893, 32 — 33. There is not 
the least doubt that the researches of Harkownikoff 
have furnished the means whereby the most important 
improvements have been introduced in the refining of 
Russian petroleum. In conjunction with Reformatsky, 
in 1804, he investigated the Bulgarian oil of roses 
(this J., 1894, 272). 
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.-PLANT, APPARATUS, AND MACHINEET. 

English Patents. 

Iir and other Gaseous Fluids ; Apparatus for Lique- 

n/nit; , H. Knudsen, London. Eng. Pat. 23,646, 

V k t * 29, 1902. 

nir, under a pressure of about 2,000 lb. per sq. in. 
'Hi Mirticiently cooled, passes into a separator consisting 
1 H comparatively small inlet pipe leading to near the 
"‘tioui of a comparatively large surrounding pipe, in which 
'HHsture and other impurities, e.g.^ oil, are deposited. The 
' tiieu passes through an after-cooler consisting of coils 
‘ pipe, in which any remaining moisture is frozen out. 

' spare after-cooler is provided so that the coils can be 
H .oied without interrupting the process. The compressed 
1 passes from the after-cooler to the liquefier, in which 
{ l^ coded sufficiently to cause liquefaction of any 
"bon dioxide present. It then enters the top of the 
' fitral tube of the liquefier, which is provided with 
'tcrual and internal baffles, and from the bottom of 
’ ^ central tube passes to the nozzles of a turbine having 
“ Pelton ” wheel. The cold compressed air impinges 
'H>n the buckets of the Pelton wheel, expands, and is 
: irtially liquefied, the liquid portion being tapped off 


: from the motor casing. The unliquefied portion is led back 
I first to the spaces surrounding the tubes in the liquefier, 
then to the after-cooler, thereby cooling the incoming 
1 compressed air, and is finally returned to the air-corn- 
, pressor.— A. S. 

Retort Furnace f and method of Charging the Retort, 

I C. Westphal, Berlin, Eng. Pat. 3331, Feb. 12, 1903. 

: See Fr. Pat. 329,008 of 1903 ; this J., 1903, 990.— T.F.B. 

Drying Apparatus ; Impts. in . H. Diedrich, Paris. 

j Eng. Pat. 4178, Feb. 21, 1903. 

A HORIZONTAL cylinder, mounted on rollers, is provided 
: with blades shaped to lifl up the material and deposit it 
slightly further on, to be taken up by the following blade, 
and thus pass it through the cylinder. The cylinder is 
j heated by passing the furnace gases round it. The drying is 
I effected by passing air through winged or corrugated tubes 
' in which it is heated by the furnace gases and then through 
i the cylinder in the opposite direciion to the material. Pak 
' of the air, after passing through the cylinder and a dnst- 
I depositii^ chamberi is returned to the furnace to support 

combustion.— W H. C. 
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Drying Apparatus; Impts. in — . H. J. HadJan, 
London. From The Edison deduction Machinery Co., 
Olevelhndy Ohio, U.S.A. Bng. Pat. 25,060, Nov. 17, 
1903. 

Thb drying chamber surrounds a central shaft furnished 
with radial stirring arms. It consists of two end-pieces, 
between which sre a number of cast-iron annular cylin- 
drical seclious, provided with projecting flanges, by means 
of which they are bolted together. The sections can be 
adjusted circumferentially, and are provided with ports by 
which the annular space between the inner and outer walls 
of one section communicates with the corresponding space 
between the walls of the next section. Steam, enters 
through a port in one of the end-pieces of the chamber and 
passes •uccessively through the spaces between the walls 
of the differc'iit sections, condensed water being drained off. 
One or more, of the cylindrical sections are provided with 
pipe connections for the introduction and discharge of the 
material to be dritd, all vapour escaping through the 
feed-opening. — A. S. 

Centrifugal Separating Apparatus ; Impts. in — — . 
J. M. Adam, Glasgow. Eng. Pat. 4612, March 2, 1908. 

The improvements consUt in arranging the centrifugal 
dust separator described in Eng. Pat. 14, .‘102 of 1897, in an 
outer casing, which acts as a balance chamber to equalise 
any intermittent suction. Also a trap ia provided for the 
inlet to the separator, fitted with a perforated screen to 
intercept any bulky matter. — W. 11. C. 

Centrifugal Machines ; Impts. in . A. P. Robertson, 

Glasgow. Eng. Pat. 8114, April 8, 1903. 

The strainer or lining of the re\olving basket of a centri- 
fugal machine is arranged as an annular piece or ring 
made of a material, preferably “ Liebenuann gauze,” either 
itself elastic and perforated, or porous, or it is made of 
parts capable of expanding, and thus of bearing against the 
inner surface of the basket when the machine is iu opera- 
tion. — A. S. 

Concentrating Liquids ; Apparatus for . A. J. J. 

Wache, Paris, and E. E. G. E. Loeogc, Douai. Eng. Pat. 
5770, M.areh 12, 1903. 

Sbb addition of Dec. 24. 1902, to Fr. Pat. 283,768 of 1898; 
this J., 1903, 899,— T. F. B. 

Moulding or Briquetting ; Process and Apparatus for 

preparing Puluerulent Materials for . H. J. B. 

Mills, London. From The Zwoyer Fuel Co,, New York. 
Eng. Pat. 541, Jan. 8, 1904, 

The material is feu iu at one end of a horizontal chamber 
mounted on a longitudinal shaft, which is provided with 
blades and driven at a high speed. 'J'he binding material 
is blown iu at the other eud, by an atomiser, either as 
spray or powder. Means are provided for passing hot gases 
through the chamber. The mixture passes from the 
chamber to the briquetting or moulding machine. A 
vertical arrangement is also claimed for letting the material 
fall through the chamber whilst the binding material is 
being sprayed upwards from the side and hot gases passed 
up.- W. H. C. 

United States Patent. 

Muffle. J. Carter and A. G. Carter, iVIalden, Mass. 
U.S. Pat. 752,438, Feb. Ifi, 1901. 

The claim is for a cylindrical muffle having a central 
vertical cylindrical flue, as well as a surrounding external 
flue. The dome covering the muffle has a central opening 
opposite this fluo, provided with an adjustable cover, which 
can be ^operated from without, by means of a chain and 
pulley, or other mechanism.— W. H. C. 

French Patent. 

Extraction Apparatus. K. Bataille. Fr. Pat. S28,1B5, 
Dec. 24, 1902. 

The apparatus consists of an extraction chamber superposed 
an evaporation chamber and connected with a condenser. 
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The filtering medium in the extraction chamber surrounds 
the material to be extracted, upward or downward extrac- 
tion being employed. There is also direct communication 
with the evaporator, which can be controlled from without 
by means of a valve and rod. The evaporator is heated 
by a water bath, and steam from the latter for blowing out 
the solvent, is conveyed to the evaporator and delivered 
by means of silent heaters. The water-bath can be heated 
by direct fire. The condenser coil is in two parts, with a 
separator between, so that the hot solvent can be directly- 
applied. The condenser communicates with a receiver 
placed below and from which a reflux condenser, cooled 
by the incoming water to the main condenser, serves to 
complete the condensation of the solvent. — W. H. C. 


II.-PTJEL. GAS, AND LIGHT. 

Cyanogen; Extraction of from Coal-Gas. W. Feld. 

J. f. Gasbeleuchtung, 1904, 47, 132 — 130, 157 — 159 
179—184. 

The author has investigated Bueb’s process of cyanogen- 
extraction (this J., 1900, 999 ; 1903, 204, 356 ; 1904, 111); 
in which the ammonia of the gas is utilised as the alkali 
required, along with a solution of ferrous sulphate. Instead 
of all the cyanogen being arrested as insoluble ammonio- 
ferrouB ferrocyahide, he finds that the cyanide mud contains 
only one fourth of it iu that form, one half existing as soluble 
ammonium ferrocyanide, and the remaining fourth as in- 
soluble iron cyanide. According to the amount of oxygen 
present in the gas, there is a loss of cyanide through forma- 
tion of sulphocyanide (thiocyanate) ; hence the process 
cannot be applied to coke-oven gases. The working up ot 
the cyanide mud is a difficult matter, unsuitable for gas- 
works practice ; and, as the recovery of the ammonia is also 
troublesome, the profit from the process is les.s than in the 
case of other wet methods of extraction. (See this J., 1903, 
16.) Where this process is employed it is preferable to work 
with a weaker (14 — 18 per cent.) solution of ferrous 
sulphate than that recommended by Bueb : in this way the 
absorptive power of the iron salt is fully utilisable, and the 
cyanogen is retained almost wholly as soluble ammonium 
ferrocyanide. From such a liquor the ammonia and 
cyanogen can be readily recovered. — H. B. 

Luminous Arcs in Metal [Mercury^ ,§*c.] Vapours. 

E. Weiniraub. XI. A., page 326. 

English Patents. 

Peat ; [Electrical] Process and Apparatus for removing 

Water from . B. Kittlcr. Eng. Put. 126, Jan. 2; 

1904. XI. A., page 326, 

Carbon Monoxide ; Producing . R. Pearson, 

London, Eng. Pat. 3347, Feb. 12, 1903. 

Gases from a lime kiln are passed over incandescent coke. 

— E. S. 

Gas-Generator Furnaces with Inclined Retorts. A. G. 
Brookes, l.ondon. From Stettiner Chamotte-Fabrik 
A.-G. vonuals Didier, Stettin. Eng. Pat. 3852, Feb. 18, 
1903. 

In gas generator furnaces with inclined retorts, to facilitate 
the production of a uniform temperature in the retorts, 
the combustion chamber of the lurnace is divided by 
means of vertical partitions into a number of separate 
compartments, each commuuicatiug with the generator 
through apertures controlled by dampers. The air supply 
to the combustion chamber is heated by flowing through 
zig-zag passages in the furnace pillars. — H. B. 

Gae Generating Apparatus or Gas-Producers ; Impts. 
— . W. P. Thompson, London. From Schweizerische 
lK)komotiv- nnd Maschinen Fabrik, Winterthur. Eng. 
Pat 5798, March 12, 1908. 

A OAB-QENERATou, Worked by suction, is provided at the 
upper end of the furnace with a hollow, annular wnter" 
vaporiser, which is connected to a water reservoir. A 
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March SI. 1904.] JOUENAL AND PATENT 

'lapliraRin within the latter is attached to the outlet valve 
, 11(1 .acts automatically by admittinf? to the vaporiser, at 
;„.n suction stroke, the required quantity of water. The 
■111 supply for the generator is drawn through the vaporiser, 
lud the mixture of air and steam is led to the grate of the 
(iiiiuice down a pipe round which the hot generator gases 
[ iriHilutc. The apparatus is provided with charging devices, 
scrubber, and u fan for starting the furnace. — II. 11. 

Furnaces ; Impts. in Regenerative — — . F. Siemens, 
London. Eng. Tat. 5866, March 13, 1903. 

Tiik claim is for an improved type of Siemens’ regenerative 
; lit uuce, in which the gas-regcuorative flues (constructed 
ol checkin- brickwork) expand towards the furnace, and 
,11 (‘ heated by radiant heat from it. The flues are built ao 
its to have no direct communication with the chimney, and 
iiLiiy he surrounded wholly or in part by air-passages between 
ll>( turuace and uir-regenerators. Before the final comhua- 
nou of 1 he gases takes place in the furnace, they may be. 
iuixe(l in a chamber interposed between the gas- and air- 
dues and the furnace, and in order to enrich poor gas, oil 
m.n lie admitted into the mixing chamber. T’he waste 
lic;,t of the products of comlmstiou may he utilised by 
[lasting them through u heating flue in a boiler. — L. F. (1. 

{hii, ; Manufacture of . A. J. Boult, London. From 

.f, E. Goidschmid, Fraiikfort-oii-the-Alaine. Kiig. Pat. 
777<h April 3, 1903. 

r('\i IS first partially coked in a lighting-gas retort, 
diroui^i whieli a current of water-gas is passed, and is then 
ire.dcd in a water-gas generator for the production of the 
M aid -gas. If the gas produced is too ricli for the purpose 
'll \uu. it maybe diluted by mixing with the water-gas 
dll' cjrbou dioxide generated during tue blast period. | 

-H. B. 

i of High Combustible Value; Process for Mahing 

tin . JL Blau, Augsburg, Germany. Eng. Pat. 

lu.:)-J7, May 8, 1903. 

.>i;i Fr. Pat. 322,1 1.5 of 1903 ; this J., 1903, 1190.— T. F. B. 

^u'sirniors for I'omc) Gases ; Impts, in . E. Catier, 

Boussois, France. Eng. Pat, 19,929, .Sept. 16, 1903. 

Tni invention relates to improvements in various details of 
luustiiiciion of a suction-generator for use vvitli a gas- 

ciiantL'— 11. B. 

)' iilci (tos ; Manufacture of . A. J. Boult, Loudon. 

Fmui V\'. A. Kbuernan, Chicago. Eng. Pat. 28,761, 
Dec. 31. 1903. 

*^1 1 II.S. J^at. 749,302 of 1904 ; this J., 1904, 247.--T. F. B. 

Vtn bnrettinq or Enriching Coal Gas ; Apparatus for , 

fnul foi like purposes. The Gas Economising and Ira- 
;novi5d Light Syndicate, Ltd., London, and J. McColl, 
rking. Eng. Pat. 622, Jan. 9, 1904. 

>’ ' '^vKViENTs are described in Eng. Pats. 14,111 of 188C, 
Fk 'i! of 1889, and 18,082 of 1891 (this J., 1892, 898), 
di' oomprislug an arrangement of valves for controlling 
di’ !]i.w of gas to the chamber, means for preventing the 
'sition of naphtJialqne round the valves by the pre- 
h’ i L.n-y introduction of oil, and devices for bringing the 
■■ ' more^ completely into contact with the carburetting 

^ Ivashevs. J. E. Bousfield, London. From II. Gerdes, 
Berlin. Eng. Pat. 9733, April 29, 190.3. 

J '0 washer is built up of a uumber of superimposed hori- 
u circular chambers, having a central vertical shaft 
'y ' ii carries, within each chamber, a centrifugal device for 
Um ! 'vvashing liquor. The liquor flows down 

• ' ■ .gh the apparatus, entering each chamber through the 
Ol' circumference, and leaving it through a central 

' HI the bottom, while the gas flows in the reverse 
-H. B.. 


LITEBATTJEB.-OI.. II. & HI. 


French Patents. 

Peat Briquettes ; Process and Apparatus for Making — — . 
F. White and G. A. Griflin, Fr. Pat. bS.lSl, Aug. l4, 
1903. 

See Eng. Pat. 17,514 of 1903 ; this J., 1903, 1237.— T. F. B. 

Aluminium Alloys ; Manufacture of , with a view to 

the production of Hydrogen more or less Carburetted, and 
Pure Hydrogen. N. A. Helouifl, L. Mauclairo, and E. 
Meyer. Fr. Pat. 335,954, Sept. 25, 1903. X., page 325. 

Air-Gas ; Apparatus for Mahing . E. Pichegru. 

Fr. Pat. 336,096, (.>ct. 17, 1903. 

CoMPRESBEu air is admitted from a reservoir, by way of a 
reducing valve, into a carburetter consisting of a chamber 
containing a number of superimposed frays, charged trith 
gasoline. The uir is caused to pursue a tortuous course in 
its passage up between the trays, to the outlet. — H. B. 

Generator for Poor Gas^ Jree from Tar. L. Boutillier. 
Third Addition, Oct. 30, 1903, to Fr. Ihit. 331,014, April 
7, 1903. 

Vahious modifications are described of the apparatus 
mentioned in the principal patent, in wdiich the gases from 
the freshly charged fuel are freed from tarry matters by 
passage through a body of fuel free from tar. — H. B. 

Gas ; Continuous Process for Manufacturing . 

F. Claus?. Fr. Pat. 336,397, Nov. 2, 1903. 

Ske Eng. Pats. 1090 and 1091 of 1903 ; this J., 1901. 1-342 

— T. F. B. 

Electrodes for Arc Lamps; Mineralised . Soc 

Fran^aiso d’Incandesccnce par le Gaz (Syst^me Auer). 
Fr. Pal. 328,180, Dec. 20, 1902. 

The addition of borate or fluoride of barium, magnesium, 
aluminium or strontium, with or without alkali borates, 
to carbons containing calcium compounds is claimed (see 
BlondeFs Fr. Pat. 823,924 ; this J., 1003, 487).— H. B. 


ni-DESTRUCTIYE DISTILUTION, 

TAR PRODUCTS, PETROLEUM 
AND MINERAL WAXES. 

Ammonia {^Recovery from Coal Gas"] ; Notes on . 

F. E. Sheriff, j. Gas Lighting, 1904, 85, ill 30. 

Tiik author advocates the use of rotary scrubbers instead 
of towers, both for absorbing ammonia from the coal-gas 
and for the final production of liquor ammonite, claiming,, 
as advantages the use of a smaller (piantity of water the 
removal of a greater amount of impurities from the gas, 
and the production of a much stronger crude liquor. It 
is stated that by the use of rotary scrubbers for washing 
the gas, 47 per cent, of the carbon dioxide, S3 per cent, of 
the sulphuretted hydrogen, and 99-8 percent, of the am- 
monia can be removed from tlie gas ; and that crude 
liquor containing 6 per cent, of ammonia can be produced. 

—A. S. 

Petroleum ; Neutral Sulphuric Ester in Comwercta^ — — . 
F. Heuslcr and M. Dennstedt. Zeits. angew. Chem., 
J904, 17y 264—265, 

Several years back the authors discovered in commercial 
petroleum sold in Bonn, the presence of a sulphuric ester 
resembling that formed during the acid refining of lignite 
tar (see this J., 1895, S58), and a serie.s of tests since 
perfonned has revealed the same (neutral) compound in 
all the oil in the storage tanks at Hamburg. The presence 
of the aforesaid ester is said to increase the tendency of the 
burning oil to carbonise the lamp wick. — C. ’ 

Aniline ; Direct Hydrogenation of — — , Synthesis of 
Cyclohexylamine and of two other New Amines.^ 
P. Sabatier and J. B. Senderens. XXIV., page 341 .| 


o 
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English Patent. 

Gas Liquor ; Treatment of . (I. G. Moor, Loudon. 

Eng. Pat. 4988, March 4, 1903. 

Thb gas liquor of Mnall works, not having plant for sulphate 
noaking, is mixed with acid sodium sulphate, and after 
separation of the precipitate formed, is evaporated. Ferrous 
sulphate may added during the concentration to prevent 
the evolution of hydrogen sulphide. The product may be 
used as a manure, or as a source of ammonia.— E. S. 

United States Pa'^nt. 

Orpanic Acids [from PetroUnini] ; Process of makwg . 

E. Zelinsky, Moscow. IJ.S. Pat. 752,744, Feb. 23, 1904. 

See Fr. l^at. 326,065 of 1902 ; this J., 1903, 807.— T. F. B. 

French Patent. 

Asphalt; Process of making Artificial . Aktiesels- 

kabet Venezuela - Asfalt Komp. Fr. Pat. 336,020, 
Oct. 6. 1903. 

See Eng. Pat. 21,799 of 1903; this J., 1903, 1343.— T. F. B. 


IV.-COLOUEING MATTERS 
DYESTUFFS. 


AND 


Viazotisation of Nitrobenzene. E. Bamberger and 
Wetter. Bcr., 1904, 37, 629—630. 

If a paste of sodamide with light petroleum spirit he 
added to nitrohenzbiie in a frcezing-mi.vture, traces of 
normal benzeup-sodiurn diazotnte are formed and can he 
detected by means of an alkaline a-naphthol solution. 
Finally some iso-dia7,otat<‘ is also formed. The formation 
of thi‘ normal diazotate probably takes plac(‘ according to 
the equation U(;ll;,.NOo+ U.jN.Ts'u — C,iilr,(N 20 Na) + II. 2 (). 
If the mixtures be warmed iso>diazotate idone is formed, 
hut only in small traces. In presence of /S-naphthol the 
yield of dia/.o-compound is considerably improved, though 
even in this case not nearly the theoretical amount of 
benzene-azo-iS-naphthoi is forme(l. The reaction takes 
place according to the (quatiou + Na.NH.^ + 

CjoHjOH (V.ll 5 .N. 2 .< ’,iiHc.OH + NaOlI + H 2 O. Aniline, 
sodium nitrite, /3-naphthol, and nitrobenzene, wlieii mixed 
together in absence of moisture form no henzenc*az<)* 
j8-naphlhol, even in a week, and therefore the dyestuff 
formation in the above experiment cannot he due to the 
formation of aniline and sodium uitrite from sodamide and 
nitrobenzene. — E. F. 

a-Naphlhylmagnesiumhromide. S. I’. Acree. 

Ber., 1904, 37, 625—028. 

a - Broinonnpbthalene reacts almost quantitatively with 
magnesium to form o - naphthyl rangucsium bromide. This 
compound reacts readily on carbon dioxide, ketones, 
benzoyl chloride, and other substances. With ketones it 
forms ciubinoks according to the equation — B 2 :CO + 

MgBr -- B 2 :U(GMgBr)(('j„H-). The products form the 
corresponding earbinols on pouring into dilute sulphuric 
acid. On adding small quantifies of diplieuyl-a-naphthyl*, 
methylphenyl-a-naphthy)., or pheiiyl-a-nuphthyl-carbinoi to 
concentrated acids, the solutions show intense coloration, 
which disappears on dilation with water, the carbinol being 
then precipitated unchanged. The coi responding methanes 
do not show this reaction. The author considers it to be 
probably due to the formation of quinonoid salts of the 
type— 


CcH^ 


CII(SO,II).(TI 

C(CRn) — CH 


which would be hydrolysed by water and would then at 
once revert to the ordinary carbinol form. a-Naphthoic 
acid may be prepared by acting on a naphthylmagncsium 
bromide with dry carbon dioxide in ethereal solution, and 
pouring the product into (blute sulphuric acid. The yield is 
almost quantitative, — B. F. 


Anthraquinone -a- monosulphonic Acid, C. LieberiQann< 
and B. Bleus. Ber., 1904, 37 , 64C— 648. 

Tub presence of the a-suiphonic acid in commercial anthrn- 
quinone monosiilphonic acid was established by Liebermann 
and Bischof in 1980. They obtained from anthraqninone- 
monosulplionic acid, an anthracene sulpbonic acid, which 
when distilled with jiotassium ferrocyanide and hydrolysed 
gave a mixture of two isomeric carboxylic acids which were 
separated by means of the different solubilities of their 
barium salts. The acid from the soluble barium salt 
was found to he identical with the o - carboxylic acid 
previously obtained by Liebermann and v. Hath, whilst the 
acid from the insoluble salt formed the greater portion ot 
the mixture. Tiiebermann and Bischof demonstrated from 
the results of their investigations, that the carboxyl group 
in the new anthracene-carboxylic acid occupies the same 
position as the hydroxyl in hydroxyauthraquinone. That) 

! the formation of the acid from the soluble barium salt is 
; due to the jiresence of alpha acid iu commercial anthra- 
I quinone-monosulphonic acid, is now proved by the pro- 
I duction of anthraeene-carhoxylie acid from the flodium 
j salt of authraquinone-a-monosulphonic acid. — IJ. B. 

Dibenzahtcefone and Triphenylmelhnne. A. Baeyer and 
j V. Villiger. Ber,, 1904, 37| — 61 

In a former communication the authors described ain 
anhydride, containin'! no oxy^ieu, of p - aiinuotriphen>h 
I carbinol. They now find that ibis anhydride is bimolecula-r.. 

aud that the compouud (C,, 1 T,) 2 :(.;: 0 , , 114 : 11 , which niaif 

I he supposed to he first formed, polymerises. They have 
j also prepared the anludrulc of p-pheiiylauiinotripheuyl 
carbinol, and find it to be monomolecular. It was obtained 
I by converting the chloride of dijihcii} l-p-anisyl carbinol into 
I the corresponding anilide, and heating this with benzoic 
I acid, acetic acid, or other organic acids, the I’caction pro- 
' cceding according to the equation : — 

I (C6lI,)2(CII,().C:cH4).C.NH .r,iT-. - 

i C,;H,.K:C;il 4 :(;:(Cyi,), + CH 4 OII. 

I The product is jiurified by converting it successi^'iely into 
; the picrate and tbe sulphate, treating with dilute aqueous 
I ammonia solution, and shaking out with etlicr. It forms 
red ciy.stal 8 and readily comhines with ulcoliol'i, aniline, 

I and water to form colourless addition products of tha 
i carbinol typ(‘. With acids it forms deeply coloured 
' quinonoid salt®. — E. F. 

} Diphtnyl- and Triphenylmethanc Dyestuffs ; Basic — *•. 

1 J. V. Braun, Ber., 1901, 37 , 633 — 646. 

I 

j .Malachite Green does not react smoothly w'ith cj’anogcu 
j bromide, but on acting 011 leuco-Malachite Green wifi'i 
the same compound, .s-dimethyldicyaiiodiarainotriphenyl- 
I methane, [(Ci^)(Cll 4 )N.U,,H 4 ] 2 :Cli.C^lI,, was obtained, 
j This was oxidised Avith pennnnganate to the corresponding 
I carbinol. This compound does not di-solvc in dilute 
mineral acids, but in concentrated acids it dissolves to 
I deep red solutions, whereas the salts formed from ordinary 
j Malachite Green are green. The author concludes from 
, the ditference in colour of the salts that they are essentially 
j different in structure. The only irnportnnt difference in 
j chemical character of the two compounds is that, whcrc‘ii> 
i the dimethylamino g’-oups of Malachite Green are capable 
of forming ammonium groups by the addition of acid, 
eyaiiomethylamino groups are incapable of conversion into 
j ammonium groups. Therefore the conclusion to be drawn 
j is that the green salts of tetramethyldiami notriphenyl 
I carbinol are ammonium compounds of tlie quinonofd typ*^ 
as usually formulated. — E. F. 

Dyestuffs derived from Pyridine; New Class of — 

W. Konig. J. prakt. Chera., 1904, 69, 105 — 137. 

When mixtures of 1 mol. of pyridine, 2 mols. of na 
aromatic amine, and a suitable diluent are acted upon by 
cyanogen bromide or cyanogen chloride, dyestuffs ar® 
formed, almost quantitatively, with elimination of 1 mol. of 
cyauamide. The dyestuffs as obtained are almost chemically 
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Hire. They crystalliae well and var^ from yellow, through 
)riinge and rod, to violet, and dye Bilk in shades showing 
ifuutlful fluorescence. Some of the dyestuffs show marked 
lifmity for iinmordanted cotton. They are, with difficulty, 
M.luble in water, but are usually more soluble in warm 
ilcohol and in acetic acid, also in pyridine. The pyridine 
ii;iv be replaced by a-pieoline (a-nlethylpyridiiie), but 
‘ fliuliiie (a-a'- dimethyl pyridine) does not react. The dye- 
tuffs are also formed by first acting on pyridine with 
\ Imogen bromide and then treating the addition product fo 
nrmcd with 2 mols. of an aromatic amine. The reactions 
iiobabls take place according to the following equations . — 

.CH.CH. 

(\]I,N + CN.Br = CHC >‘N(CN)Br. 

.CU.CH. 

CHf >N(CN)Br + 211. NH> - 

\CH:Cri/ 

.CH.CH(NH.K) . 

( Ilf >NHBrII ^ CN.NII, 

^CH -CII / 

rh( sluuh's Avhich some of the dyestuffs from various 
uiiiTU's produce on silk are: — Aniline, orange, with >ellow 
'uoicsciuce ; i//-cuinidine, fiery orange; jS-naphthylamine, 
(»si-red, with yellow-red fluorescence ; sulphanilic acid, 
nmge, with green fluorescence, not fast to boiling water ; 
iniiiiocizobenzene, heliotrope; ^^-aminosalicylic acid, brown ; 
b’hvdrothiotoluidiue, red ; benzidine, violet. — K. K. 

Pin nolplithalein ; Cimstitution of . A. G. (xreea and 

A it. Berkiii. Iboc. t’hem. ISoc. 1904, 20, '>0. 

I ill’ authors have found that a solution of phenolphthalein, 
Ji colonsed by an excess of caustic alkali, can be entirely 

II iitrahsed, without any return of the colour taking place, 
»\ careful titration at a low temperature Avith dilute acetic 
v id If, howevcijthe colourless neutral solution is boiled, 
ill red colour returns in its full intensity, whilst at the 
.line time tlic solution becomes alkaline. If the solution is 
I idilied and either left for sometime or heated, a precipita- 
I' M of free phenolplithalein occui*^, which also dissolves in 

jiieoiis alkalis to a red solution. The point at which 
I 'iticilitA occurs in the titration with acetic aeid eorre- 
t'<'ii(|s with the presence in the colourless solution of the 
Ml ImioJcarboxyhc acid salt — 


I Enolish Patents. 

Dyestuffs \^Anthrax:ene Dyestuffs'] of the Anthraquinone 

I S^ea i Manufacture of Green . 0. Imray. From 

I Farbw. vormals jVleister, Lucius und Brflning, Hoechst- 
on-Maine. Eng. Pat. 7353, March 30, 1903. 

1.4.5. 8-leuco-totrahydrox} anthraquinone is heated with 
aromatic amines, when it forms dialphylaminodibydroxy- 
anthraquinones. The products arc easily sulphonated and 
then dye wool in clear yellowish-green shades. — E. F. 

! Anthracene Colouring Matters a?i(i Intermediate Products } 

Manufacture of . J. V. .Tohnson. From the 

Badische Anilin- ii. Soda Fabrik, Ludwigshafen-ou- 
lihine. Eng. Pat. 7394, March 30, 1903. 

A NEW polyh} droxyanthraquinonesulphonic acid is obtained 
by acting on anthraqiiinone-jB-sulphonic acid with concen- 
j trated Bulphuric acid, and either mercury or a mercury salt, 
j iu presence of nitrous acid and of either arsenic acid or 
phosphoric acid. This new purpurin-sulphonic acid dyes 
unmordanted and alumina-mordanted wool in bluish-red, 
and chrome-mordanted wool in bluish-brown shades. On 
treatment with aromat'e arain(*s, such as aniline, o- or 
;>-t()luidine, xylidine, p-phenylenedinmine, benzidine, or a- 
or i8-naphthylamine, with or without a condensating agent, 
dyestuffs are obtained. The product obtained with aniline 
dyes unmordanted wool violet, and chrome mordanted wool 
dark bine.— E. F. 

Anthracene Colouring Matters [Dyestuffs'] ; Manufacture 

of . ,T. Y. Johnson. From the Badische Anilin und 

' Soda Fabrik, Ludwigshafen-on-lthine. Eng. Pat. 20,1 51, 
Sept. 18, 1903. 

j The pol}hydraxyauthraqiiinonesulphomc acid described in 
I Eng. Pat. 7394 of 1903 (gee preceding abstract) is con- 
J densed with snlphonic acids of aromatic amino-compounds, 

I such as sulphanilic or meianilic acids either in the presence 
' or absence of water, and with or without a condensing 
' agent. The products dje uunicrdanted wool in bluish-red, 
j chrome-mordanted wool in reddish -blue, and alumina- 
j mordanted wool in violet shade.s. — E. F. 

Tetrazo-dyestuffs [Azo-dyestuffs'] with aid o/’ 2 : 5 : 1 : 7- 
Anunonaphtholdisulphonic Acid; Manufacture of new 

. O. Jmray. From the Society of Ohem. Ind. in 

Basle. Basle. Eng. Pat. 28,033, Dec. 21, 1903. 


Cyi,(CO>M).CCOH)(CJI,.OH)2. 

observations do not agree with the electrolytic 
ii^'OciiitKiri hypothesis, but are simply explained by the 
i'lMK’jUiifi theory if the colour change.s are attributed to a 
iriation of tA pe from a quiuonoid to a henzenoid form and 
" Mrsa. due to hydration and dehydration. Thu^, the 
'M action of an alkali on the free phenolphthalein (lactone) 

' 'idd probably be the replacement of the phenolic hydrogen 
} tla alkali metal. Thi.s salt being unstable may be 
M'Miv -d to undergo immediate transformation into the 
I quinonoid salt — 

CjrxCOJv) . C(C,H , . OH) : CoU, : 0, 


One mol. of the totrazo-derivativelof an aromatic p-diamine 
of the diphenyl series is combined either with 2 mols. of 
2:5:1: T-aminonaphthol-disuIphonic acid, or with 1 mol. 
of this acid and 1 mol. of an aromatic amine, a phenol or 
a naplithol, or a tiulphonic or carboxylic derivative of any 
of these compounds. The products dye unmnrdauted 
cotton in violet to blue tints. When diazotised on the fibre 
and developed with /9-naphthol, they yield indigo blue 
shades, very fast to washing. —E. F. 

Mono-azo (Colouring Matter [ Dyestuff] ; Manufacture of 

•. J. Y. Johnson, London. From Badische Anilin 

und Soda Fabr., Ludwigshafen. Eng. Pat. 7396, March 
30, 1903. 


' I' l cr transference of the metal from the phenolic to the 
f'lowbc group. With excess of caustic alkali, rhi.s 
' ‘ i‘r< d salt is converted, by assumption of KOH, into the 
'ouilrss caibiuol salt — 

CJL(Cd)oK).C(()II)(Coll,.OH).CJI,.OK, 

' ' 'bis product, when neutralised with acetic acid, gives 
^;',(COoK;.C(CJl 4 . 0 H) 2 -OH, which is also colourle.se. 
‘'"v jiotash is set free on boiling the latter salt, and the 

M’lie— 

CO <'c|!h"> C(C„TH.0U),, 

1‘ I" produced is simultaneously converted into the 
yifcd quinonoid salt by the liberated alkali. A similar 
' 'nation is offered in the case of quinolphthaleio, the 
* 'Moup of which IS found to be exactly similar to that of 
' '"'Iphthalein. 


See U.S. Pat. 787,445 of 1903 ; this J., 1903, 1125.— T. F. B. 

Mono-azo Dyestuffs; Manufacture of Moidant Dyeing 

. C. T). Abel, London. From Aet.-Ges. f. Anilin 

Fabr., Berlin. Eng. Pat. 8406, April 11, 1908. 

See Fr. Pat. 331,121 of 1903 : this J., 1903, 1 126.- T. F. B. 

Sulphur [Sulphide] Dyestuffs derived from Indophenol ; 
Manufacture of ■■■■ - —. C. J). Abel, London. From 
Act.-Ges. f. Anilin Fabr., Berlin. Eng. Pat. 8405, 
April 11, 1903. 

See U.S. Pat. 736,403 of 1903 ; this J., 1903, 1041.— T. F. B. 
United States Patents. 

Dyestuff ; Sensitising — [for Photographic Purposes], 
R. Berendes, Assignor to Farbenfabr. of Elberfeld. 
U.S. Pat. 752,823, Feb. 16, 1904. XXI., page 837. 
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Azo Dye \Dye»tnff~\ ; Red . P. Julius, Assignor 

to Badische Ariilin und Soda Fabrik, Ludwi'rshafen-on- 
Bhiue. U.S. Pat. 7:12.502, Fob. 1C, 1901. 

S.:k addition, of Feb. 27, 1902, to Fr. Pat. 315,57a of 1901 ; 
this J., 19t)2, 14.51.— T. F. B. 

Feencii Patents. 


the goods are padded in a 5 per cent, tin chloride solution 
and dried in the hot flue at the lowest temperature possible ; 
they are then printed with a dilute viscose solution (1 : 5). 
the tin xanthate is formed and is fixed on the fibre by 
passing through a “ Man.sarde ” at 50^ C. In this manner 
<io!our8 of unusual fastness to soap and light are stated to 
be obtained.— li. S. 


p-j)'-Diaminoformyl-(acetyl)-diphcnylamwe ; Manufacture 
of — ^ — , and its Conversion into p-p'- Dianitno-diphenyl- 
amine. Cio. Paris. Coal, d’ Aniline. Fi. Pat. 328,201, 
Dec. 31, 1902. 

See Eng. Pat. 543 of 1903 ; this J., 1903, 1343.— T. F. B. 

Azo-Dyestuffs from ] .S-Azimino-naphlhalene Sulphontc 

Acid; Process for Prepariny . Cie. Pans. Coul. 

d’ Aniline, Fr. Pat. 33C,389,\Tau. 14, 1903. 

See Eng. Pat. 953 of 1903 ; this J., 1904, 16.— T. F. B, 

Y.-PEEPARING, BLEACHING, DYEING, 
PRINTING AND FINISHING TEXTILES, 
TARNS, AND FIBRES. 

Bleaching; Cost of Eleciroliftic . Fraass. 

Fhrber-Zeit., 1904, 15, 69—70. 

The cost of bleaching by electrolysing a solution of sodium 
chloride in which the goods are i)laced is discussed. 500 
kilos, of goods can he bleached in the usual way by 2,000 
litres of a solution containing 2'5 to 2'7,’grms. of available 
chlorine per litre. According to the system and apparatus 
of Schuckert, this amount of chlorine may be produced by 
the electrolysis of a 1 0 per cent, sodium chloride solution ‘ 
giving a liquor containing 20 grms. of available chlorine per 
litre. 29 kilos, of salt are re(|uired for this, costing, at 
2*2 M. per 100 kilos., 0-64 M. ; the power necessary is 
40 ampMis, at 1 10 volts, for H — 9 hours, i.e., 39 *6 kilowatt 
hours, costing, say, 1*98 M. ; wear and tear and insurance 
on the apparatus are calculated at 1*16 M. per day, and the 
sulphuric acid required (2 litres at 5 '2 pf.), 0*10 M., 
making a total cost of 3 ’88 M., which compares favourably 
with the cost of 2,000 litres of bleach solution of 1 — li| '’ B., 
or 43 kilos, of 32 per cent, bleaching ponder and 10 litres 
of sulphuric acid required for the same quantity of goods 
by the usual method. — T. F. B. 

Viscose in Printing ; Application of . li. Haller. 

Zeits. Farb. u. Text, (.’hem., 1904, 3, HI. 

On account of its instability, viscose solution has had hut 
little application in printing. By the addition of sodium 
amalgam the author has obtained a viscose solution w'hich 
will remain unaltered for 22 days. Viscose solution is not 
altogether suitable^ as a thicktming agent, the alkaline sul- 
phides It contains blackening th<! copper rollers. It can, 
however, be used with success in fixing certain sulphur 
dyestufl’s. On printing with 500 grms. of vi.scose solution 
1 ; 1, and 40 grms. of JuimedialBlue C (paste), then passing 
through a “Munsarde” and once through a small Mather- 
Platt, washing with hot water, passing in open width through 
a soap solution and then drying, a good indigo shade is 
obtained which possesses an excellent fastness to light and 
soap. Aniline black or other steam-developed colours can 
be used in the same way. Other immedial dyestuffs cannot 
be fixed on the fibre in this way ; the viscose solution on 
mixing with the aqueous dyestuff solution becomes gela- 
tinous and ill consequence unfit for printing Viscose can 
also be used for printing with mordant dyestuff's which 
are fixed with chromium acetate, as follows • — 700 grms. of 
viscose solution 1:1, 50 grms. of Alizarin \'iiidiu FF 
(paste), 20 grms. of chromium acetate at 2(P B., and 
150 c.c. of distilled water. After printing, the goods are 
Qteamed, washed hot, soaped and dried as before. Shades 
are obtained in this manner which are somcwlmt duller 
than when gum or starch thickening is used, this being 
due to cellulose jirecipitated on the fibre. On the addition 
of metallic salts to viscose solution, coloured xantbates are 
formed. The tin salt is coloured a dark red-brown and is 
the best for printing. To fix this metallic salt on cotton, 


Cellulose Nitrate ; A n Unstable . E. Kuecht. 

XIX., page 335, 

English Patents. 

Carbonising or destroying Cotton or Silli in Woollen Rags. 
S. Koberts and J, II. Crossley, Liversedge. Eng. Pat. 
24,641, Nov. 13, 1903. 

The material is impregnated with commercial hydrochloric 
acid, then squeezed or hydro-extracted to remove surplus 
liquid, and finally dried in a drying macliine or stove in 
order to destroy the cotton, silk, or vegetable fibres present, 
without affecting the wool. — A, B, S. 

Soaps developing active Oxygen and haetng an Antiseptic 

and Bleaching effect ; Manufacture of Non-Caustic . 

H. Giessler and H. Bauer. Eng. j\at. 22,580, Oct, 19, 
1903. XII., page 327. 

French Patents, 

Vegetable or Animal Fibres, or mixtures of these ; Process 

for Obtaining Extra- fast Shades on , with certain 

Colours, and particular It/ with Blue, (j, Caux. Fr. Pat. 
328,182, Dec. 23, 1902. ’ 

See Eng. Pat. 1 of 1903 ; this J., 1903, 738.— T. F. B. 

Textile Dyeing ; Apparatus for . A. Heniiebert and 

E. Lepers. Fr. Pat. 335,830, ( )ct. 8, 1903. 

This apparatus consists essentially of two similar rectangular 
vessels, which open at the side and can he hermetically 
closed. The material to he d}ed is placed on perforated 
plates a little ubovi; the bottoms (d’ the vessels and pressed 
down by other perforated plates held in position by central 
rods passing air-tight through the tops of the vessels. Pipes 
for the supply of dye-liquor enter the vessels undiw the 
lower perforated ])latc« and are connected together, and also 
to the main supply tank, by means of a thiee-way cock. 
These connections are steam jacketted. The supply tank 
is placed at a higher level aud famished with heating coils. 
A pipe for the entry of eompresst'd air is fitted to the top of 
each vessel, through which also passes a pipe reaching to 
any required depth and fitted with a float valve. When 
the material is in position, the dye-liquor is allowed to flow 
into both the vessels up to a certain level, after which the two 
vessels are placed in communication. Compressed air is 
then turned on into one of the vessels, Avhereby the liquid is 
forced over into the other vessel. As soon as the liquid 
in the first vessel sinks low enough to open the float valve, 
the compressed air escapes through the pipe mentioned 
above and acts on a special piston arrangement which cuts 
off the compressed air from the first vessel aud turns it into 
the second vessel, where the wdiole process is repeated. 

—A. B. f*;. 

Dyeing Apparatus ; Automatic . L. Mascelli. 

Fr. Pat. 335,949, Sept. 23, 1903. 

This apparatus consists of two vessels placed one above 
the other, the upper one being connected with the lower 
by means of a central pipe which passes almost to the 
bottom of the latter, aud is furnished with a valve operated 
from outside. The lower vessel is furnished with a closed 
steam coil at the bottom and also with a perforated spiral 
pipe at the top, which serves either for steam or water. 
If the material is to bi^ dyed in the loose form, it is placed 
in a cage with a central perforated pipe ; this is placed in 
the upper vessel and 'screwed down on to the opening of 
the central pipe ; if cops or bobbins have to be dyed, they 
are placed on perforated spindles, which are also connected 
with the central pipe. The lower vessel is fitted with 
pipes for introducing dye-liquor, &;c., and for letting out 
air. When the material is in position, the valve in the 
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central pijxH is abnt and the dye-liquor is run in until the 
lower vessel is full; the inlet valires are then shut, the 
<‘cntral one opened, and the dye-liquor is forced up the 
central pipe and throuffh the material by blowing steam 
through the upper perforated spiral. The central valve is 
then closed and the lower vessel filled with dye-liquor as 
before from a higher tank. The inlet valve being again 
shut, the central one is opened and steam is also turned 
on in the closed coil. The hot dye-liquor is forced up 
the central pipe into the npper vessel, and when it reaches 
a certain level in the latter, it acts on a float which by a 
suitable arrangement shuts off the steam in the lower coil. 
As the lower vessel cools, a vacuum is formed, and part of 
the liquid in the upper vessel runs back, releasing the float 
aud opening the steam valve again. — A. B. 8. 

FAcliing [^Desiqns o?/] Metals, and especiall// Printhuf 
Cylinders. ,1. A. Dt'jcy. Fr. Fat. 335,941, Sept. 18, 
1903. XL B., page 327. 

Textile Printing ; JVew Arrangement for . R. JI. 

Mills. Fr. Fat. 330,001, Oct. 15, 1903. 

A MACH IN Jc for printing both sides of a material, in which 
one of till' pressure cylit!d(*rs has a smaller diameter 
and also a smaller number of printing rollers than the 
other is claimed. The relative positions of the two cylinders 
can be altered lor use as single printing mncliines if required. 

—A. B. S. 

Liistering if Vegetable Fibres in Thread or Tissue by 

means of Viscose; Method for . J. Jl. Subrenut. 

Kr. Fat.’ 328,179, Dec. 20, 1902. 

Thk textile material is iinpregntited with viscose (xanthate 
of cellulose). This cau also he produced from the fibre 
itself by impregnating with caustic soda, and then exposing 
to the vapour of carbon bisulphide. 'I'he mat(*rial prepared 
bv either of the above inetliods is then dried carefully iu a 
hot flue at a temperature w-hicli must not be higher than 
r ,0 ' — 60°(!.. aud next slightly moi.stened in order to dissolve 
the superiicial layer of viscose, and then lustred either 
hy calendering, brushing, Hce. After this is finished the 
material is steamed at a high pres.sure or else passed througli 
boiling eoueeutrated solutions of ammonium sulphate or 
chloride or some other suitable salt, in order to coiiveri the 
soluble viscose into the insoluble hydrated cellulose. The 
latter retains the lustre of the viscose. — A. B. S. 

YL-C0L0UR1N& WOOD. PAPER. 
LEATHEE, Etc. 

Engo.sh Fatent. 

Leather ; Method of Dyeing — — with Sulphur Colours. 
R. B. Ransford, Upper Norwood. From L. Cassella 
and Co., Frankfort-on-Maine. Kng. Fat. 7954, April 0, 
1903. 

Ske Addition of March 30, 1903, to Fr. Fat. 322,605 
of 1902 ; this J., 1903, 1084.— T. F. B, 

FiiENOH Patent. 

Leather ; Process of Dyeing by means of Sulphide 

Dyestuffs. Manuf. Lyon. Mat. Col. Second Addition, 
dated Oct. 24, 1903, to Fr. Fat. 322,605, June 28, 1902. 
(See this J., 1903, 363 and 1084.) 

If leather be treated with formaldehyde before dyeing, or 
even during the tanning process, alkali sulphides have co 
detrimental effect during the dyeing with sulphide dyestuff.-. 
A suitable method consists in immersing the leather in a 
formaldehyde solution for about an hour, and then adding 
the dyestuff solution to the formaldehyde bath. — T. F. B. 

VII.-ACIDS. AL^S. AND SALTS. 

Potassium- Magnesium Carbonate. F. Auerbach. 
Zeits. Elektrochem., 1904, 10, 161—169. 

As the double salt MgCOa-KHCO.,. 41120 plays an im- 
portant part in the potash industry at Stassfurt, the author 


has investigated the conditions of its formation and decom- 
position. Determinations of the solubility of MgCOj.SHrtO 
in potassium bicarbonate solutions of increasing concentra- 
tions at 15°, 26°, and 35° C., showed that at any given 
temperature the magnesium-content of the solution was a 
function of the potassium -content, and that io the graphic 
representation, with magnesium- contents as ordinates and 
potassium-contents as abscissm, each isothermal was an 
ttHceiiding straight line cut by tho lower part of a convex 
curve representing the double salt content at the same 
temperature. At the point of intersection the individual 
carbonates are iu equilibrium with a solution of definite 
composition. By applying the principle of mass action and 
by making certain simplifying assumptions, the equations of 
the isothermals were deduced, aud then verified. As the 
solution of MgCOg.SHoO, and also the formation and 
separation of the double carbonate proceed with evolution 
of heat, the decompo.«ition of the latter is attended by 
absorption of heat. Hence, as the temperature rises its 
for- nation becomes more and more difficult. The aqueous 
solution of the double salt is unstable under ordinary 
conditions, MgCO^.SlfjO separating out. — E. H. T. 

Sodium Nitrite; Action of Carbon Dioxide on , 

L. Meunier. Compttis rend., 1901, 138, 302 — 503. 

Mauik and Marquis (this J., 1904, 252) described certain 
experiments from which it was concluded that nitrous acid 
is liberated from solutions of sodium nitrite by the action 
of carbon dioxide. The author contends that the results 
obtained in the first two experiments (/or. vit.) were due 
to the presence of tlu! pnta-siura iodide. This is proved 
hy saturating a solution of sodium nitrite with carbon 
dioxide aud adding potassium iodide to one half of it, 
leaving the other half blank. The solution containing 
the iodide shows a gradual separation of free iodine, whereas 
the blank solution when “ spotted " on iodide aud starch 
test paper fails to show the slightest trace of free nitrous 
acid. The result of the third experiment (loc. eit.) is 
explained by the presence of traces of halogen salts as 
impurities which act in the same way as iodides. It is 
therefore concluded that carbon dioxide does not liberate 
nitrous acid from pure solutions of sodium nitrite. — J. F. B. 

Cadmium Arsenide, A. Granger. Comptes rend., 
1904, 138, 574. 

When cadmium is heated to bright redness in presence of 
I arsenic vapour, combination proceeds rapidly, and a cadmium 
i arsenide, CdgAso, condenses, in the form of brilliant retl 
, octahedra, of sp. gr. 6*21 ; this product is sitnilat* t0 that 
obtained hy Spring by subjecting the two constituents to 
' hydraulic pressure. Like most arsenides, it is soluble itx 
I nitric acid, and i.s decomposed by halogens, oxidising 
I agents, &c. — T. F. B. 

j Fluorine Compounds ; Pteparaiion and Physical Characters 

! of new . O. Jiuff and W. Flato. Ber., 1904, 37, 

I 673—683. 

The principle of the method is the decomposition of tho 
; corresponding chlorine compounds hy heating them with 
• anhydrous hydrofluoric acitl. The acid is prepared from 
potassium hydrogen fluoride, which is first thoroughly 
dried by heating for 24 hours or more to 150° C. in vacuo 
in presence ot fused potassium hydroxide, the salt being 
freshly powdered aud the potassium hydroxide remelted 
, every 6 or 8 hours. The dry salt is then introduced into 
J tlu* platinum retort shown in Fig. 1, which is connected 
' with the platinum condensing tube, and this by tho copper 
connexion a with the copper vessel C, of some 500 c.c. 

, capacity, immersed iu a Ireezing mixture, and 6, a guard 
tube with calcium chloride. The joints between platinum 
' aud platinum aro made good, where nccesgary, with sulphur ; 

; tliose between platinum and copper with platinum foil. The 
I retort, nut more than two-thirds full, is boated very 
I gradually, and the operation is ended when the Ixittom is 
j red-hot. Screw caps m (Fig. 2) are used to close 0, and 
the acid can be kept for any length of time. 

I Titanium Tetrafluoride.-^Thc acid is distilled by means 
‘ of a water-bath at 25® C. into the retort A as ifaown hi 
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Fig. 2. The copper tubes pass through a lead stopper, 
and are luted with sulpliur. The horizontal tube contains 
calcium chloride, and A is immersed in a freezing mixture. 
The tarcd retort is re-weighed ; half the calculated quantity 
of titanium tetrachloride is cooled and added to the acid 
drop by drop, the htoi>per and guard tubes arc put in. 




and tlie uhole left for some liouis ; thou the retort is 
connected with the coudensei, and heated in an oil-bath to 
200 ’ C. till all tlie b>drofluoric iieid is distilled off. Now 
the condenser is removed, the copper vessel K (Fig. 3) 
fitted to the retort beak, and the hole retort kept hot by 
a flame till the titanium tetrafluonde lias condensed in K, 
which is cooled by a lead worm coiled round it. 7'he tetru- 
fluoride forms a loose white sublimate, h. pt. LMS'" (’., 
Hp. gp. 2-79h/20^ 2*833/11° C., vapour density 12'.» (theory 
124*1). 

Antimovy Penta fluoride. — IVepared similarly, hut the 
mixed pentachloride aud hydrofluoric acid must he heated 
by a water-bath at 2o° C. under reflux condenser till 
hydrochloric acid ceases to be evolved (about 3 days). 
Then, after distilling off the excess of hydrofluoric acid the 
temperature is raised to I.*):) ' C., and the antimony fluoride 
distilled over. (Colourless, viscous, oily liquid, solidifying 
when cooled; b. pt. 133° C., sj>. gr, 2*1)93/22*7° C. 
Corrodes the skin ; dissolves paralfin and other organic 
subatances; absorbs moisture from the air to form the 
hydrate, SbF,-,. ; dissolves in water without decom- 

position. 

Antimony Penta-and Trifluoridea. — When these fluorides 
are mixed, reaction occurs, and on distillation hubstances 
varying in composition, according to the proportions in the 
mixture, pass over. These substances thus obtained have 
a composition varying between SbF;,.2SbF3 and ShFr,, 
3SbFs, aud are probably mixtures of these. The first of 
these two compounds, a colourless crystalline mass, boils 
at 390° Cm and has a sp. gr. of 4*188/21° C, ; the .second 
is a colourless liquid, b. pt. 384° C. 


Tin Tetrafluoi'ide . — Prepared like antimony pentafliioride. 
After distilling off the hydrofluoric acid, tin tetrachloride 
passes over from 130° to 220° C. in quantity, showing that 
SQCI4.ISDF4 had been formed. When the tetrafluorido has 
all passed over, a stopper with thermometer is substituted 
by another of plaster of Paris, carrying a thin bra.s.s 
spiral cooled by water, and the flask heated to redness. 
At 750° C. the tetrafluoride distils, and condenses on the 
spiral in radiating crjstalline masses. It is very hygro- 
scopic, soluble m water, and the solution, slowly at the 
ordinary temperature, more rapidly on heating, deposits 
stannic oxide. The sp, gr. of the tetrafluoride is 4*780, its 
h. pt. 703° C.— J. T. D. 

Carbon from Ca? bides [Metnllte'] ; Separation of , 

enid the formation of Graphite. H. Ditz. Cliem.-Zeit., 
1901, 28, 107—171. 

Amonii the processes for preparing amorphous or crystal 
line carbon from (calcium) carbide is that devised by Frank 
(this .T., 1900, 343). It is interesting to notice that a 
suitable carbide is also able to withdraw the carbon from 
a carbonate, e.y., 3]iaC();i + llaCo = 4Ba( ) + 3CO, whilst, if 
the base employed be changed to calcium, magnesium, or an 
alkali metal, a larger quantity of carbon is recovered in the 
free state. Again, one of llie reactions m the Frank process 
shows that. the d(*coinposition of calcium oxide by carbon, 
which is employed to yield calcium carbide, is a reveiEible 
reaction. According to llothmund (this .1., 1902, 761) the 
temperature of reversion in the equation CaO -I- 3(J 
+ CO is 1020° ('. 'riiis ri'versibility ha', hitherto only been 
proved to occur in the speeilic case of calcium carbide, but 
the author belie\es a similui occurrence is to be found in 
the case of other carbides, aud, if so, it may throw some 
light on the mechanism of Aeliesoii's method of making 
artificial graphite from coal. AVhen an Acheson furnace is 
opened and its contents arc cut through, surrounding the 
central core is a mass of black crysiaK having the sliape 
of carborundum (silicon earbide), hut actually consisting of 
graphite with an amount of ash var\irig from 10 per cent., 
the ordinal}' commercial limit of jmrity (Pietrusky), 
down to practically nothing. This graphite caun(*t be 
produced from the amorphous carbon of tlie cliarge by the 
mere heat of tlie furnace, foi, were that the case, all the 
carbon might be “ grapbitised.” Such a view, too, fails to 
explain why a pure carbon, such as petroleum coke, yieliL 
hardly any graphite, whereas a carbon contaminated with 
ash, like bituminous coal ot American anthracite (5 to 
13 per cent, of ash), gives much. According to a recent 
suggestion, carbides are first produced, a purely catalytic 
action then taking place, the ash behaving as th(‘ active 
substance. (The finished graphite may contain up to 
10 per cent, of ash coustituouts, and only very Bmall 
<|iiuntities of amorphous carbon.) It is hence quite pro- 
bable that the cry stallisatioii occurs whilst the carbon still 
contains the bulk of the mmenil matter. With regard 
to the nature of the foreign matter in Acheson graphite, 
Acheson has found that an addition of metals to the 
furnace charge (or of their sulphides or other salts) assists 
m graphitisation ; but, for various reasons, it is preferable 
to use oxide. ( )ii the other hand, if a process of simple 
catalysis were alone involved, the active oxides of the 
original charge sliould be found again in the finished 
graphite ; and, besides, it would not be comprehensible why* 
a raw material must be taken so impure that the graphite 
may contain 10 per cent, of ash. Tentatively, therefore, 
the author puts forward a hypothesis based on tlie above- 
meqtioned behaviour of carbon monoxide. The amorphous 
carbon, it may be imagined, first reacts with its ash oxides 
to yield the corresponding carbides (of Si, Fe, Al, Ca, &c.), 
carbon monoxide being liberated. Some of this is retained 
among the material of the furnace, and, if the other carbides 
behave like that of calcium, acts upon tho.ie carbides to 
form oxides again, with separation of graphite. These two 
reactions may go on indefinitely, always leaving metallic 
oxides among the carbon, until, «s the temperature of the 
furnace rises, a larger or smaller proportion of them is 
driven away as vapour. Part of the carbides, perhaps, 
simply dissociate, the metal volatilising, and the carbon 
appearing as graphite. A separation of oyslalline carbon 
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on dissociation is already known to occur with calcium 
carbide (Moissan) as well as in the case of barium and 
manganese carbides (Gin and Leleux, Comptes rend., 
1898, 126, 749). The reactions of calcium carbide or 
acetylene with carbon bisulphide (Sandmann, this J., 
1902, 932) and certain other organic sulphur compounds, 
whereby free carbon and sulphuretted hydrogen or calcium 
o(peota-) sulphide are formed, seem likely to develop into 
iirocesses for removing sulphur from benzol, oils, and, 
possibly, coal-gas. — F. H. L. 

Sulphuric Acid ; Determination of . K. Silberberger. 

XXITI., page 038. 

Arsenic in Sulphuric or Hydroch/onc Acids; Rapid 

Determination of . X. J. Blattner and J. llrasseur. 

XXI II., page 338. 

Ammonia \_Reco very from Coahaas] ; Notes on . 

F. E. Sheriff. III., page 317. 

'Cuanoaen from Coal-Gas; Estraction of . W. Feld. 

II., page 31G. 

English Patents. 

Sulphate of Copper ; Manufacture of , by the direct 

Sii/phurisdtion of the Ores. G. Gin, Paris. Eng. Pat. 
.'>230, March G, 1903. 

.SuLPiirR ores of copper are roasted until the copper is 
oLciiliaed, partly into sulphate and piirlly iuto oxide. 3'he 
ore is then transferred to the floor of a cooling passage iuto 
whicli the sulphurous gases from lh(‘ furnace, with air, are 
diiecled, hereby the copper oxide and lerrie oxide aie 
transformed into sulphates, the tempeiature being adjusted 
•IS most suitable to the formation of sulphuric anhydride, 
•whereby the change is mainly effected, whilst the formation 
(»f ferrous sulphate is prevented. The mass is lixiviated, 
ami the solution digested with roasted and oxidised ore, so 
that the basic ferric sulphate ui.iy'uct ujion the eoiiper oxide 
to form copper sulphate, with separation of ferric’ oxide. 
See also Fr. Pal. 328,801, ofl 903 ; this J., 1003, lOOi.— E.S. 

Aluminium Snlphalt; Manufaclure of . 11. Spence 

and Peter Spence and Sons, Ltd., Manchester. Eng. Pat. 
Glo8, Mareli 2o, 1903. 


through the oxidised brine, first, of a limited amount, 
and then of a larger amount of air, the fractions being 
separately absorbed, the pure bromine by sodium carbonate, 
and the mixed gases by a natural brine. See also preceding 
and the xjext following abstracts. — E. S. 

Bromine ; Process of Manufacturing from natural 

Brines. H. H. Dow, Assignor to the, Dow Chemical Co., 
both of Midland, Mich. U S. Pat. 752,332, Feb. 16, 
1904. 

In the process conducted substantially as described in the 
two preceding abstracts, the first and second fractions of 
the bromine liberated are conducted for absorption into 
sodium hydroxide solution, the later fractions, containing 
chlorine with the bromine, being passed into natural brine. 
Suitable apparatus for carrying out the process is shown. 
Compare U.S. Pats. 733,466, 733,467, and 741,637, of 
1903 ; this J., 1903, 908, and 1243.— E. S. 

French Patents. 

Hydrosulphites ; General Method for Preparing — , 
L. Descamps. Fr. Pat. 328,191, Dec. 29, r9()2. 

See Eng. Pat. 6983 of 1903 ; this J., 1903, OuO.— T. F. B. 

Actire O.rygen ; Salts of Acids containing easily liberated 

, Preparation of. G. F. Jaubert. Fr. Pat. 336,062, 

Oct. 14, 1903. 

An acid, such as boric, sulphuric, or acetic acid, i.s caused 
to react upon an alkali- or alkaline- earth peroxide, to 
obtain a permanent solid product frein w'hich active” 
oxygen may be leadily set free. For example, a mixture 
of 248 parts of boric acid with 7H parts of sodium peroxide 
is added by small portions to 2,000 parts of cold water, 
with agitation. The crystals which form on cooling are 
washed with alcohol, and dried at from .lU® to 60® C. A 
pernuiDganate may be used when it is desired to set the 
oxygen free. See Fr. Pat. 32.), 627 of 1902, and Addition 
to the same, of 1903; this J., 1903,743 and 1318. — E. S. 

VIII.-GLASS. POTTEET. ENAMELS. 

Solubility of Glass ; Electro-chemical Determination 
of . F. llaber and H. Schwenkc. XI. A., page 326, 


Fr. Pat. 331,836 of 1903 ; tln.s J., 1903, 1 195.— T. F. IL 

(^erhon Monoxide ; P/oducinif . R. Pearson. 

Eng. Pat. 3347, Feb, 12, 1903. II., page 316. 

Gas Liquor ; Treatment of . C. G, Moor. Eng. Pat. 

4988, March 4, 1903. Ill , page 318. 

Eniteu States Patent.s. 

Sulphuric Anhydride; Contact Appaialns for the Pro- 

(Luciton of . IV. Hasenbach, Assignor to Ver. C^hem. 

Fab., both of Mannheim, Germany. U.S. Pat. 752,16.'), 
Feb. 16, 1904. 

■St K Fr. Pat. 323,491. of 1902 ; tins J.. 1903, 495.— E. S. 

Bromine; Process of Fractioning " , apart frimi 

Chlorine. II. II. Dow, Assignor to the Dow Cihemieal 
Co., both of Midland, Mich. U.S^ Pat. 7.52,286, Feb. 16, 
1 904. 

Brine containing bromine is oxidised, and the pure bromine 
vfirst liberated, is blown out by a limited quantity of air, the 
.remainder being blown out (without further oxidation) by 
n large quantity of air. Both portions of bromine thus 
expelled are received in suitable an.'^orbents. Or the purest 
portion, that firtt expelled, is absorbed by means of sodium 
carbonate solution, the final portion by natural brine. 
8ee also the two following abstracts. — E, 

Bromine; Process of Fractioning from Chlorine. 

H. U. Dow, Assignor to the Dow (/heraical Co., both of 
Midland, Mich. IJ S. Pat. 7.52.331, Feb. 16, 1904. 

Biune containing bromine is oxidised to “ excess of its 
hromiue contents ” ; bromine, and mixtures of bromine and 
-chlorine in various proportions, are obtained by passage 


French Patents. 

j Porcelain ; Manufacture of . Comp. CJenerale de 

I Constructions Llectriquc!*. First Addition, of Oct. 16, 
1903, to Fr Pat. 332,912, of May 9, 1903. 

! In order to remove rapidly the water added during the 
j mixing, the moulded article, before burning, is placed in a 
receiver, from which tlie air i.s exhausted, at first gently, 
and then very strongly. — A. G. L. 

Mvffle for burning the Enamel on Porcelain and for 
similar applications. E. Jouanuaud. Fr. Pat. 336,274, 
Oct. 27, 1903. 

The muffle is characterised by having its walls fitted with a 
number of pierced and arched baffle-plates, which also 
divide it into three independent parts, eacli one of which 
can be heated separately. At the rear of the muffle a 
double flue is provided, which receives the gases from all 
thiee parts. — A. G. L. 

IX,-BUILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS, 

English Patents. 

Plaster of Paris ; Manufacture of . W. Brothers, 

Prestwich. Eng. Pat. 3225, Feb. 11, 1903. 

See Fr. Pat. 333,858 of 1903 ; this J., 1904, 20.— T. F. B. 

Bricks^ Artificial S tone ^ and the like ; Manufacture vf--^. 
F. W. Jenkins, Herne Hill. Eng. Pat. 3378, Feb. 19, 
1903. 

See Fr. Pat. 329,346 of 1903 ; this J., 1903, 998.— T.F. B, 
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Brick Kilns and the process of burning Bricks, J. W. U. 

] Fratt, Oldbtir)'. Eng. Pat. 28,103, Dec. 22, 1903. 

TJsb process of burning is carried ont in three stages, the 
usual air-drying of the “ green ” bricks being omitted, a dry- 
ing in a separate chamber by heat radiated from a chamber 
containing burnt bricks cooling down being subsiitated^ 
After this drjiug, the bricks are further heated by the hot 
]>roduct8 of combustion from a kiln actually burning, and 
are then burnt in a kiln, the flues and dampers of which 
ore BO arranged that the hot gases are not directly impeded 
in their passage by dampers, thus preventing leakage of hot 
gases or entrance of cold air around the damper slots. 

—A. G. L. 

Pipes or Conduits, or other articles ; Manufacture of , 

for use underground, or in other situations where they are 
subject to electrical or corrosive action, ,T. Y. Johnson, 
London. From L. A. Brown anil D. Tredway, both of 
Ht. Louis, Mo. Eng. Pat. 1279, Jau IB, J904. 

The articles, e.,y., pipes, aro made with a metallic body and 
an adherent coating of insulating material, consisting, e.g., 
of 55 per cent, of sand, 3.) per cent, of sulphur, and 10 per 
cent, of cement. The composition is made by melting the 
sulphur at about 280^^ F., mixing it with the cement, and 
then stirring in the sand, jireviously heated to almut F. 
The mass is then allowed to cool to 300® F.. when it becomes 
sutlieiently viscid to be applied to the metal. — A. G. L. 

TJxitkd States Patent. 

Timber-treating Process. P. F. Duudon, Son Francisco, 
Cal. (J.S. Pat. 750, 0.^)2, Feb. 23, 1904. 

The timber is first exposed to steam-heat, moisture, and 
pressure in order to open the pores and expel the sap. It 
18 then dried, and treated under heat and pressure wdth 
fi “ limpid mineral oil,” which fills the pofo’. This is 
followed by treatmeut under h(*Ht and pressure with a 
bituminous pitch, which enters into the pores of the outer 
stratum only, and so forma an impervious coating for the 
conservation of the interior subiitauce. — A. G. L. 

French Patents. 

Stone and similar substances; Process for Colouring or 
Hardetiing — — — throughout its mass. Chem. U'echn. 
Fabr. Dr, Alb. K. W. Brand and Co. Fr. Pat, 328,193, 
Dec. 29, 1902. 

See Bug. J*at. 5594 of 190.3 ; this J., 1904, 188.— T. F. B. 

Furnace ; Continuous — — Jar Bricks, Tiles, Cement, ^c, 
Scheldt et Cie., Belgium. Fr. Pat. 336,160, Oct. 7, 1903. 
The flues and valves of a horizontal furnace are so arranged 
that the temperature may be regulated at every part of each 
chamber. — H. B. 


to the sltocks of transport and the preasard is the- 
^ fb^aoe, shall stand the weather, shall not crumble ttl.a high* 
temperature, and shall be sufficiently porous* i# not yet 
solved. Especially an efficient, cheap, and noii*iiijiirk)as 
bmdiog substance is wanted. The advanl^es of brunettes,, 
to be counted against the cost, are, saving of carnage of 
moisture, and lessening of loss in transport, saving in coke^. 
increased production through greater regularity ia working, 
lessened repairs to lining, lessened amount of dust in tho 
waste gases, and consequent economics in the use of these 
gas€8.—J. T. D. 

Ferro- Silicon f An Explosion of high-grade . 

G. Watson Gray. Paper rend before the Faraday Soc, 
Electrochemist and Metiill., 1904, 3, 501-^503. 

The author has investigated :i series of explosions at 
Liverpool of recently imported fcrro-silicon which had been 
allowed to stand on the quay for nearly a month. He 
cannot ascribe the cause to the presence ol calcium carbide, 
since the material only contains 0*1 per cent, of calcium, 
though as much as 14 per cent, of this element has been 
known to occur in ferro- silicons. Phosphorus and arsenie 
were present, and the gases in the casks contained phos- 
phorus and arsenic hydrides. The author considers the 
explosion to have been due to these gases. — K. S. H. 

[Go/fSf] SlimcK Agitator ; A Trapezoidal . 

C. De Kalb. Eng. and Mimug J., 1904, 77, 241. 

The author has obtained good results with the trapezoiduT’ 
agitator shown in the acconifianying figures. It consists of 
a box 30 ft. long, 6 ft. high, and 7 ft. 8 in. broad at the 
shallow end, and 10 ft. high and 6 ft. bio.'vd at the deep end. 



X.-METALLUEGY. 

Iron Ores ; Briquetting . A. Weiskopf. 

Stahl u. Ei.sen., 1904, 24, 275 — 281. 

The methods devised may be grouped as those— la. With 
iHOrganic binding substances {e.g., clay, lime, water-glass, 
slags, waste liquors from certain manufactures, &c.). .Some 
of these yield briquettes of good quality, but low in 
iron and high in silica and alumina, lb. With organic 
hindil^ substances (e.r/., tar, petroleum residues, rosin soaps, 
coal-dust, liquors from cellulose or sugar manufacture, 
&c.). The mixture is made with the aitl of suitable 
machinery, the briquettes being subsequently hardened by 
exposure to the air, with or without compression, or by 
heating to sintering, with or without previou.s compression. 
The p^centage of iron is not lowered so much as in la, but 
most of the briquettes M formed are liable to crumble in 
the furnace. 2. Without binding substance, the briquettes 
bein^ subjected to high pressure, and linrdened by exposure 
to air or with the aid of heat, or being hardened by heat 
alone (sintering) without previous application of pre.-.sure. 
The author considers that the problem of producing, 
sufficiently cheaply, briquette* which shall bo mechanically 


A 6“in. pipe leads from near the centre of the deep end to- 
a ceutrifugal juimp placed 11 ft. in front of the shallow end 
of the box. The discharge pi]>o of the pump is fitted with 
a 45® Y-pipe, tho inclined branch of which leads to just over 
the edge of the box. The pulp pumped from the box is 
discharged through this pipe at such an angle that it 
impinges on the surface of the pulp in the box at a distance 
of 10 m. from tho nozzle. The pump works at an average 
rate of 460 re.volutious per minute, and in consequence of 
the low “ head,” the pulp is discharged at a high velocity 
Agitation is stated to be complete in 4| hours, and the pulp 
ia then forced through the vertical branch of the Y-PT® to 
the distributing box, and fbence to the settling tanks. 
Detailed results obtained with this apparatus aro quoted, 
and it is stated that the total extraction of gold and silver 
has incimsod from an average of 67*04 per cent, when 
agitation was effected with compressed air in the settling 
taij]k8» fo uti average of 74*27 per cent, with the apparatus 
diweribed. — A. S. 

Alwnimum Powder and the Oxidation of Aluminium, 

B. Kohn-Abrest. Bull. Soc. Chim., 1904, $1, 232—26^. 

A fiJLiuEXiE of alttuimium powder examined by the anthos 
had following composition • — Metallic aiominiumr 
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(iiieliiii% iron), 91*^0} alamifla, d‘80; tlte. I^SO; 
" grapMtoMil insoluble alUcon (det^mlaed iodtrectlj), 
0*40j Cfttbou, 0*38; moisture. lb«», &c. (by diff.), l»07 
per cent Aluminium powder in contact with . alnmina or 
aluminium hydroxide becomcfl oxidised, the action being 
especially rapid in an ammoniacal medium. If aluminium 
hydroxide be preuipitated from a chloride solution by 
ammonia, and then aluminium powder be added, the latter 
is soon completely converted into a white gelatinous mass, 
probably a suboxide of aluminium. — A, S, 

Arsenic and Antimony in Nickel SpeisB; Determination 

of H, NUseuson aad A. Mittasch. XXIIL, 

page ;138. 

Alumina [/« Metallurgical Products ] ; Method for the 

direct Determination of . C. E. Huegor. XXllI., 

page 839. 

English Patents. 

Steel ; Manufacture of . H. VV. Lash, Cleveland, 

Ohio. Eng. Pat. 8026, April 7, 1908. 

Low-gradk iron ore is smelted in a blast furnace, and the 
greater part of the crude metal produced is treated in a 
Bessemor converter until it is partially oxidised ; the re- 
mainder of the impure metal (containing metalloids) is 
conveyed whilst molten to a habic-lined open-hearth furnace ; 
*• basic materials ” may then he added, together with the 
rcifined Bessemeri'-ed molten metal containing iron oxides. 
When chemical action has subsided, the refined mass is 
drawn off. — K. S. 

Steel Armour Plates^ or other Plates of Steel with a 

Hardened Face ; Manufacture of . T. J. Tresidder, 

Sheffield. Eng. Pat. 8299, April 9, 1903. 

Steel plates composed of stated proportions of iron, 
carbon, manguncse, nickel, and tucgsleu are manufactured 
without, at any stage, “ heating said plates to different 
temperatures in different parts of the plate at the same 
time.” Such a plate is cemented or “ supercarburised ” 
on one side, and whilst hot, is re- forged or rolled, quenched, 
then uniformly heated and gradually cooled (after bending 
when necessary) and is again heated and quenched until 
the uncemented portions are in good fibrous condition. 
The plates are then uniformly heated and chilled. Plates 
so treated have “ a smooth glass-hard face and a fibrous 
body or back.” See Fr. Pat. 333,582, of 1903 ; this J., 
1903, 1353.— E. 8. 

Iron and Steel ; Production of by the Direct Meduc- 

tion of Iron Ores in Crucible Furnaces, C. J. L. Otto, 
Dresden, Germany. Eng. Pat. 9346, April 24, 1903. 

Within a portable, covered furnace, supported on trunnions 
for tilting, is arranged a covered brucible naving a central 
tube (conveying fire-gases), open at the top and bottom, 
carrying a circular plate fitting to the sides of the 
crudbJe near its top, in which plate are tubular projections 
admitting passage of gases from within into the sur- 
rounding air space. The crucible is charged with a little 
charcoal at the bottom, and is then filled with crushed 
ore, in ^ome cases mixed with scrap iron. The space 
around the crucible Is filled wilfa fuel, by the com- 
bustion of which the crucible is heated, without contact 
between the ore and the ashes of the fuel. The reduction 
of the ore takes place under a pressure of about two 
atmospheres from an air-blast. There is an air chamber 
about the lower part of the furnace, the air-blast supplying 
which, is heated by means of the fuel gases, and there are 
numerous passages through the walls of the furnace from 
the air chamber into the space filled with fuel. — E. 8. 

Precious Metals ; Extraction of — — from Ores, 0. H. 
Webb, Dorking, Surrey. Eng. Pat. 24,417, Kov. 7, 1902. 

The crushed ore is treated with a solvent solution iu a 
revolving vat having at either or both ends, and along 
its sides, wntinuQualy or at intervals, gratings ooveren ' 
within snztable cloth or other filtering material. The j 
filtering devices are so arranged witWn the vets thct a j 


space ie lefi'hebmd ^thein,*aiid endh ephecs are oonneotied^i 
with pipes leading outside, the liqnldi' he it fil^t 

through, 4s led away^ The filtration is carried on 
a diffwence of pressure between the ifeeding and deliVCTy 
sWes of the filtering devices, effected by the use of, an , 
air-pump, adapted for cither compreseioo or eghanction, 
or for both alternately; or a separate, sne^on pump mUff* 
be provided.-E. S. r r 

Blast-Furnace Tuyhres or It^jectors } Impts, 'itt ' ! ■<■■-'■4%, 

E. Bertrand and E. Vorbach, of the Prager Eisenindnstriif ‘ 
Ges., Kladno, Bohemia. Eng. Pat. 86,037, Nov. 28, Ifid*; 

A HOLLOW core is arranged iu the longitudinal axis Of the 
tuyere, so that it may be pushed forward or withdrawn by 
suitable mechanical means, thereby regulating ^e free' 
section for the passage of the blast into the furnace^ 

[ Through the action of the blast a depression of pressura 
is caused inside the core ; this may be measured by means 
of a gauge, aud then affords information as to the quantity 
of air passing. The core may be provided with an opening 
at its rear end, through which ore, flux, or combustiblca 
may be sucked, and blown into the furnace by the action of 
the blast.— L. F. G. 

Lithographic Stones \^Meiallic Substitute] ; Manufacture 
of Substitutes for . G. Bower, St. Neots, and 

F. W. Gauntlett, London. Eng. Pat. 6155, March 17, 1903. 

The substitutes for lithographic stones consist iu metallic 
platen, the surfaces of which are covered with one or more 
metallic oxides. Thus a coating of iron oxide may bo 
obtained on a steel plate by exposing it to heat and tteam,. 
but preferably to the action of superheated steam containing 
a little oil vapour, which removes any free oxygen present in 
the steam, so that only magnetic oxide is formed on tW 
steel plate. Ckiatings ot* copper, tin, or zinc oxides may alstv . 
be employed.— A. G. L. 

United States Patents. 

Iron and Steel} Process of treating — . E. Engels^ 
Diisseldorf. U.S. Pat. 752,054, Feb. 16, 1904, 

See Eng. Pat. 25,932 of 1903 ; this J., 1904, 118*-.T. F* B* 

Metals; Extraction of from complex Ores, J. B. fie 

Alzugaray, Bromley. U.S. Pat. 762,320, Feb. 10, 1904. 

See Fr. Pat. 334,272 of 1903 ; this J., 1904, 24.— T. P. B* 
French Patents. 

Aluminium Alloys ; Manufacture of , %cilh a vi&e to- 
the production of Hydrogen more or less carburottedp 
and pure Hydrogen, N. A. Helouis, L. Manolaine, and 
E. Meyer. Fr. Pat. 335,954, Sept. 25, 1908. , ,, 

Alloys of aluminium with barium, sodium, zinc, and other- 
metals are obtained, iireferably, by the aluminium^tbetdliC^ 
process. If it be desired to obtain a carburetted bydrogi^fii^ 
a mixture of barium dioxide, powdered alatniuiufh, ai|fi 
carbon, in stated proportions, is ignited in a m^eiiia-ihicfi 
crucible. The product is broken up, and after several day*^ 
is treated, first with water, and lastly with soda solution, to. 
obtain the gas. If pure hydrogen be required, ji^y of 
aluminium-barium is produced from the desern^ ioiixtui^ 
except that the carbon isomitted, and that the aluminthth 
is in granules or filings. An aluminium-sodium alley tttav 
he similarly formed firom a mixture, of sodium dioxide 
! aluminium. On treating the product with water to obt^h 
hydrogen, a strong solution of sodium aluminatc femains< 
as a by-product Various applications for the pure mid 
carburetted hydrogen thus obtained are desenbed aiwi 
claimed. Compare Fr. Pats. 383,724 and 333,725 of 1903 i 
this J., 1908, 1347.— E. S. f 

Cadmium t Alloy of . G. Chaudoir, jam Bat^ i 

885,838, Oct 9, 1903- , 

To form cm alloy iBtterIng resistance^to rupl^a V 

tempmturee nearly equal to that off^fi ai \ 

teimiferatura, from' I 'to '3 *5 parts 'per cent, of 
mdtod ‘With copper,- 'bTOfise^ or bras4. * '^An ' ^ 
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92 parti of copper, 4-5 parta of tin, and 3*5 parti of 
cadtuitin), is especially recommended. Reference is made 
to Eng. Pat. 10,197 of 1897 and to Ger. Pat. 97,141. 

— E. 8. 

Oresf Treatment of — in a Furnace having a chamber 
io receive melted producti. L Sanfilippo. Fr. Pat 
1186,069, Oct. 5, 1903. 

Bxsi^kn the furnace chamber proper, the furnace is pro- 
vided with a second, relatively shallow chamber underneath 
the hearth, inclined towards a guarded opening for the 
ontdow of melted metal or metalloid (such as sulphur), the 
dividing floor or partition being supplied with numerous 
holes or slits for passage of melted matter from the upper 
to the lower chamber. One means of access, or more, to 
the chimney is provided from the subsidiary chamber, 
whereby gases, such as sulphur dioxide, formed in roasting 
the ore, may be drawn into or through it ; or the direction 
of the gases may be reversed. — E. S. 

Air for JSlast Fnrnacett nr Converters i Process and Appa- 
ratus for removing the Moisture from . J. Gayley. 

Fr. Pat. 336,065, Oct. 15, 1903. 

Eke Eng. Pat. 19,933 of 1903 ; this J., 1904, 22.— T. F. B, 


II.-ELECTEO-CHEMISTET AND 
ELECTEO-METALLUEGT. 

(.4.)— ELECTRO-CHEMISTRY. 

Electro-chemical Industries.- F. B. Crocker and ]\I.Arendt. 

School of Mines Quarterly, 1903, 25, 1—20. 

The subjects treated by the authors include; The electro- 
lytic refining of copper; the electrolytic manufacture of 
aluminium, caustic soda, and potassium clilorate ; electrolytic 
bleaching; manufacture of calcium carbide, barium com- 
pounds, alkali cyanides, carborundum, and artificial grajihite ; 
olectric smelting (iron, steel, aluminium bronze) ; and the 
manufacture of ozone and of oxides of nitrogen. — A. N. 

Luminous Arcs in Metal Vapours [of Mercury, ^c.l. 

E. Weintraub. Philos. Mag., 7, 95 — 124. Chein.‘ Centr ! 

1904, 1, 628. 

A LONG arc can be readily produced in mercury vapour, 
with a continuous current at 100— 200 volts, if a supple- 
mentary electrode be placed in the neighbourhood of the 
cathode, in order to render the latter active. 4’he anode 
cannot be rendered active in this way. An arrangement is 
described in which the anode is of iron or graphite, whilst 
near the mercury cathode, a supplementary cathode, also of 
mercury, is placed. By electro-magnetic means, an iron 
core can be raised, whereby the film of mercury which 
connects the two cathodes is removed and a sinall arc is 
produced. By the ionising action of the arc on the mercury 
vapour, the main cathode is rendered active, and if no 
foi-eign gases be present, the main arc is produced almost 
instantaneously. If, however, the containing vestcl or 
lamp has not been completely evacuated, e.g., if the pressure 
of foreign gases (air, hydrgen, oxygen) exceed 0*ni mm., 
the supplementary cathode does not act so well. In such 
cases, a thin carbon filament may be used extending from 
the anode to near the cathode. The main arc exteuds first 
to the carbon filament, and then, rapidly, to the anode. 
Similar effects can be produced with alkali metals and 
amalgams in place of mercury. — A. S. 

Soluhilitg of Glass ; Electrochemical Determination of . 

F. Haber and H. Schwenke. Zeits. f. Electrochem.. 

1»04, 10, 143—156. ' 

The authors have worked out a rapid and simple method for 
determining the corrosive or solvent action of water on glass 
bottles such as are used for wine and beer. The method 
of examination recommended by the authors, consists in 
heating the glass bottle ooutainiug pure distilled water 
to 80° C. during five hours j a current of air (free from 
carbon dioxide) being bubbled through the water. Two 
small platinum eleotrodei aye dipped into the water and j 


the strength of current obtained by 10, 20, and SO volts 
is noted every hour. From these measuremeote the 
specific conductivity of the water is obtained, and by the 
increase of this value, which is noted, the solubility is 
cMoulated. Comparison of the results with those obtained 
with previously examined bottles enables one to form an 
opinion of the quality of the glass of the vessel under 
examination. — U. 8. H. 

Paper [for Electrical Insulation'] ; Eesistance n/*— , to 
Moisture. Winkler. XIX., page 334. 

Cas'hon from Carbides [Metallic] ; Separation of — — , 
and Formation of Graphite. H. Ditz. VII., page 322. 

Electrolytic Bleaching ; Cost of — — . Fraass. 

V., page 320. 

Ekoltbh Patent. 

Peat ; [Electrical] Process and Apparatus for removing 

Water from . B. Kittler, Memel, Germany. Eng. 

Pat. 126, Jan. 2, 1904. 

In the removal of water from ])ent by electro -osmotic 
action, the peat is warmed, kept in motion, and subjected to 
a vacuum. The peat is contained in a cylindrical sieve or 
strainer, which acts as the negative po’e, and which *'! 
arranged wi\h an outer easing carried on a central hollow 
shaft provided with hollow stirring blades, arranged heli- 
cally around the shaft so ns to net as conveyers ; the shaft 
and siirring blades form the positive pole. Hot air is passed 
through the holloa shaft, and the outer casing is provided 
with an outlet for removal of the water and is connected 
with^ an air-pump. It is claimed that great efficiency is 
obtained^ with a small consumption of current, and that 
incrustation on the positive pole and short circuiting are 
prevented. — A. S. 

United States Patents. 

Electrically Heating Articles; Process of , E. F. 

Price, Niagara Falls, N.Y., Assignor to Union Carbide 
Co., Niagara Falls, N.Y. U.S. Pat. 7.52,357, Feb. 16, 
1904. 

The carbon articles, to be heated or baked, are arranged 
end to end in proximity to and around a resistance-con- 
ductor, and within or between, and in proximity to, layers 
of a separate material which is normally a poor conductor 
of electricity. The electric current is passed directly 
through the resistance-conductor, which is interposed 
between the electrodes or terminals, and the articles are 
heated and the layer of material is converted by the beat 
into a better conductor. The material thus allows the 
current to pass directly through it, and supplies a] further 
quantity of heat to the articles sufficient to bake them. 

— B. N. 

Heating Articles by Electricity ; Process of . E. F. 

Price, Niagara Falls, N.Y., Assignor to Union Carbide 
Co., Niagara Fulls, N.Y. U.S. Pat. 752,358, Feb. 16. 
1904. 

The process is similar to the one described in the preceding 
abstract of U.S. Pat. 752,357, with an additional arrange- 
ment for mechanically directing the electric current through 
the articles after they have been partially heated, so as 
to bring them to the desired temperature. It is claimed 
that the process is suitable for electrically baking carbon 
electrodes, the latter being arranged in a number of 
superposed or concentric layers. — N. 

(B.)— ELECTRO-METALLURGY. 

Steel} Examination of , with regard to its Electrical 

Conductivity. J. A. Capp. Amer, Inst. Mining Entr.. 
New York, 1903. ^ ^ 

The specific resistance of 45 samples of steel varied at 
about 20° C. between 11 and 22*7 microhms, or between 
6*4 and 18*2 times that of copper. Seven samplei of 
wrought iron showed at 25° C. a specific resistance of from 
10 ' 8 to 18 • 8 microhms, or 6 • 12—7 * 82 times that of copper. 


JOUByAIi AMD A. ytf: ■ 


<;!ii^v€ 8 are given «howing the influence of impurities on the 
reststanoe or eleeL Manganese is the element which exerts 
the greatest influence, and it is stated tl^at commeroial steel 
rails contain more manganese than is necessary to obtain the 
best results. For a good raihsteel having a resistance 
<13*8 microhms) eight times that of copper, not more than 
0*15 per cent, of carbon, 0*80 of manganese, 0-06 of 
phosphorus, 0 • 06 of sulphur, and 0 • 05 per cent, hi silicon 
«hould be present. — A. S. 

; Electrolytic Analysis of . F. M. Perkin and 

W. C. Preeble. XXI II., page 33y. 

English Patents. 

Zinc ; Process for the Electrolytic Production of . 

K. Kaiser, Berlin. Eng. Pat. 15,420, July 11, 1903. 
See Fr. Pat. 333,773 of 1903 ; this J., 1903, 1356. — T. F. B. 
Furnaces [Electric]. Le lioy W. Stevens and 
B. Timmerman, Chicago. Kug. Pat, 769, Jan. 12, 1904. 

^5€:e U.S. Pats. 749,460 and 749,401 of 1904; this J., 1904 
192.— T. F, B. 

Furnaces [Electric], Lo Boy W. Stevens and 
B. Timmerman, Chicago. Eng. Pat. 770, Jan. 12, 1904. 

See U.S. Pat. 749,462 of 1903 ; this J., 1904, 192.— T. F. B. 
French Patents. 

MeUtli} Manufacture of New Combinations of , by 

Ionisation, A, Xodon. Fr. Pat. 335,907, Oct. 14, 1903. 

The electro-negative metal is fused and used as the cathode 
in an electric furnace, the anode being a non-attaekable 
substance, and the electrolyte u fusible and only slightly 
volatile halogeu compound of the more electro-positive 
metal. The passage of the current elt'ects an ionisation, 
■effecting the combination of the metals and the liberation 
■of the halogen. To incorporate other metals, the electro- 
alTiiiity of each of the new metal.s is first determined, and 
these are added to the electrolyte as halogen compounds. 
The proportions are regulated by the composition of the 
ulloy to be obtained, and the liberation of the metals is 
effected successively by the aid of electro-motive forces 
proportional to the electro-affiuities of the metals of the 
electrolyte. — B. N. 

Etchiny [Desiijns on] Metals, and especially Printing 
Cylinders. J. A. Dejey. Fr. Pat. 335, 94i, Sept. 18, 
1903. 

The present process differs from that described in Fr. 
Pat. 334,499 of 1903 (this J., 1904, 67) in that the 
metallic reserve is tin instead of lead, and the deposition of 
the tin on the prepared surface is effected electrolytically 
from a hot bath, preferably coustituted of two parts of 
sodium pyrophosphate to one part of stannous chloride, 
dissolved m distilled water. The other processes remain 
substantially as described in the former ]mteDt. liefereuce 
is made to Fr. Pat. 301,227 of 1900. See Addition to 
Fr. Pat. 301,054 of 1901 ; this Journal, 1902, 51. — K. S. 

XII.-PATTT OILS, FATS. WAXES, 

AND SOAP. 

Ohio Acid} Solidifying with Sulphuric Acid. 

• K. Hartl, jun., Vienna. Ger. Pat. 148,062, Jan. 20, 
1903. Zeits. angew. Cbem., 1904, 17, 277. 

Oleic acid and fatty acids in which it is contained are 
solidified by first submitting them to distillation with 
superheated steam — to remove organic impurities liable to 
be carbonised by sulphuric acid— and then treating the 
distillate with concentrated sulphuric acid in the usual 
manner. — C. S. 

** E}}:ir action Beeswax ” ; Characteristics of . 

W. Hirsche). Chem,-Zeit., 1904. 28 , 212—2 1 3. 

In the preparation of beeswax, the bulk of the wax is first 
eeparated by treatment with hot water and strainbg from 


dead beei, midihe itsidne pressed in layers with straiv 
in a filter-press. The pressed residue is again boiled and 
pressed, yielding the so-called “ expressed wax,** and this 
final residue in the press is extracted withbenxlne to recover 
the 10—15 per cent, of wax that it still contains. Tlw 
“extraction wax” is frequently contamtei^tod with tht^ 
material of artificial combs. The author hat ana^sld 
three specimens of genuine ** extraction wax *’ as obtained 
directly from the residue, previous to the partial bleaching and 
refining that it undergoes before being put Upon the market. 
The crude wax was a dark brown soft mass, greaSy to tbu 
touch and of unpleasant odour. In each case it was boiled 
with water before analysis to 'temove a yellow colouring 
matter. The filtered waxes gave the following results : — 
Acid value. 23*8 to 27* 1 saponification value. 92 to 94*5 ; 
“ratio,” 2*46 to 2*95; Buchner’s acid value, 11*9 to 
13*2; iodinevaluc. 3l'2to89*C ; m. pt., 61*3 to 62*5 ; and 
sp. gr. at 1,5° C., 0*953 to 0*957. With the exception of the 
specific gravity and molting point these values differ greatly 
from the figures for normal beeswax, and particularly m the 
case of the iodine value and Buchner’s acid value. All 
three specimens gave faint reactions in the tests for rosin, 
and in Weinwurm’s test for pnraffia behaved as though 
containing about 5 per cent, of that substance. In Fehling’s 
test for stearic acid only a faint railkiness was obtained. 
Six commercial samples of “ extraction wax ” in a semi- 
blenched condition gave the following results Acid value, 
21*9 to .53 * 3 ; saponification value, 9 1 * 5 to 122 * 2 ; “ ratio,” 
1*29 to 3*24; Buchner’s acid value, 10*1 to 27*9 ; m. pt., 
69° to 72*5° C.; and sp. gr. at 15° C.,0*P70 to 0*984. 
All the samples gave more or less prouoiincM reactions with 
Fchliug’s stearic acid test. — C. A. Al. 

Oils and Fats ; Simple Thermostat for use in connection 

loith the liefrnctometnc E,camination of . T, E. 

Thorpe. XXII 1., page 338. 

Edible Fats; Analysis of , particularly the Detection 

of Cocoanut Oil in Butter and Lard. A. Juckernack 
and 11. Pasternack. XXIIL, page 339. 

But(er~Fat ; Interdependence of the Physical and Chemi- 
cal Criteria in the Analysis of . T. E. "Kiorpe. 
XVTII. A., page 334, 

English Patents. 

Wood Oil [ Tung Oil] ; Treatment of — — . to form Pro- 
ducts especially useful in the Manufacture of Linoleum 
and ike like. A, H. Dewar. From The Linoleum 
Manufacturiug Co. Eng. Pat. 5789, March 12, 1903. 
Xlll. B., page 328. 

Sewage Sludge and like matters; Treatment of [Extrac- 
tion of Fatty Matters from] . H. Spence and 

P. Spence end Sons., Ltd. Kng. P'at. 8348, April U, 
1903. XVTII. B., page .334. 

Soaps developing Active 0.vygen and having an Antiseptic 
and Bleaching Effect; Manufacture of Nonf-Causlic 

. H. Gieaeler and H. Bauer, Stuttgart. Eng. Pat. 

22,580, Oct. 19, 1903. 

Ordinary soap is mixed Avith a suitable proportion of 
“ sodium or ammonium perborate,” NH^BOj or KaBO;,, or 
“sodium percarbonate,” NOflCO^, either in the form of 
powder or as a paste with lanolin, vaselin, &c. Claim Is 
also made for protecting such salts from the action of the 
carbon dioxide of the air by enveloping them in soaps, 
spermaceti, vaselin, paraffin-wax, &c. — C. A. M. 

French Patents. 

Oiis and Fats; Enzymic Decomposition of — 

M. Eicloux. Fr. Pat. 335,902, Oct. 14, 1908. 
Crushed castor (or other) seeds are triturated with casinr, 
oil from a previous operatiou, and the oily extract flllorod 
and subjeeted to eentrifugal force. The deposit oooida^s 
of alenrone and the acrive enzymic substance, and 
to about 7*5 per oent. of the original nonHlnct>rtlciM 
seeds. As aeparated it still contains about 90 ^ 
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of 051. It k stated that 10 kilos, of this active deposit 
are able to effect nearly complete decompoBition of 1,000 
kilos* of fats and oils in 24 hourB. — C. A. M. 


calcareous limestone. Magnesia may be added to a lime-^ 
atone, but tbe result is less ratisfactoiy than ’when it ia 
naturally present.— M. J, S. 


Solvent ! Separation of — — from Buhstancen from tehieh 
the Fat has been extracted. E. llergmann. Fr. Pat. 
83S,9C4, Oct. 12, 1903. 

Thb solvent is displaced by a liquid having a greater 
affinity for tbe substance but vrithoui chemical action on the 
solvent, e.g.^ vrater, wiib or without the addition of an acid, 
alkali or salt, which additions may in certain cases he made 
to the substance before the eltraction. — C. A. Ai. 

Xni -PIGMENTS, PAINTS: EESINS, 
VARNISHES: INDIA-RUBBER, Etc. 

(A.)— PIGMENTS, PAINTS. 

Alkaline Earths [Pigment"] ; Mnnyani-mangnnnfes of the 

. V. Auger and M. Billy. Coinptes rend., 1904, 

138, 500—502. 

The compounds prepared by the fusion of manganese 
dioxide with a mixture of an earthy base and its nitrate 
or chlorate never possess the composition of nianganate,s 
hut always have a deficiency of oxygen as compared with 
the general formula J\In( >4^1 The authors regard such 
compounds as maugani-manganates, the barium salt having 
been introduced as a pigment under the name* of ( ’assel green. 
This compound is best prepared by evaporating a clear 
solution of baryta to a p.iety consistency in a large flask, 
incorporating with the mass a mixture of equimolecular 
proportions of potassium and sodium nitrates jto the extent 
of about five times the dry weight of the baryta and 
introducing powdered potassium permanganate in the 
proportion of 1 mol. to 4 inols. of barium oxide. The 
whole is then heated in an air bath in presence of a current 
of dry air to remove thevaterand is then maintained at 
a temperature of about 28o° C. until the mass becomes 
green and ceases to evolve oxygen. After cooling, the 

§ reen mass is thoroughly washed with boiled water and 
ried in the desiccator. The green pigment had the 
following composition : — MnO 19’9, BaO 70*8, available 
oxygen 6*98, H2O (by difference) 2*4 per cent. This 
composition indicates an excess of barium over that re- 
quired by tbe theoretical formula jMu.><_)„Ba3H20, but the 
ratio of available oxygen to manganese corresponds exactly 
to the formula 03:Mn2 - 48:11U.— d. F, B. 

English Patent. 

Paint Composition. W. A. Hall, New York. 

Eng. Pat. 2G,v)03, Dec. 8, 1903. 

A water-besistikg and more or less elastic paint is yiro- 
duced by mixing a mineral base, such as talc (200 parts), 
a vegetable oil, e.g., tang oil (25 parts), potassium oxalate 
(2 parts), and w*ater (50 parts), and adding to the mixture 
100 parts of a binding composition consioting of ca.sein 
(20 parts), ammonia (1 part), formaldehyde (2 -.5 parts), 
boric acid (2 parts), creosote (1 part), and water (170 
parts).—'!'. F. B. 

Fkench Patents. 

Medium for Oil Paints; Manufacture of a — ■ — . 

J. E. Kollinger. Fr. Pat. 336,317, Jan. U), 1903, 

See U.S.Pat. 738,456 of 1903 ; this J., 1903, 1096.— T.F. B. 

Pignientt and Process of Manufacturing same. AY. .J. Arm- 
bmster and J. Morton, Fr. Pat. 330,222, Oct. 23, 1903. 
Under luteruat Conv., Jan. 30, 3 903. 

See U.S. Pat. 743,802 of 1903 j this J., 1903, 1300.— T. F. B. 

White Paint ; Manufacture of a . J. lil. KoUingc'.'. 

First Addition, dated Oct 23, 1903, lu Fi. Pat. 328,U4, 
Got. S3, 1902 J this J., 1»04, 69. 

The pigment obtained from dolomite containing 20'‘-50 
per cent, of magnesia js Superior to that from a purely 


(J5.)-BESINS, VARNISHES. 

Colophony ; Constituents of — — . \V. Fahrion. 

Zeits. augew, Chem., 1904, 17* 239 — 241. 

In a former communication (this J., 1902, 12 0 Ibe author 
asserted that tbe chief coustituent of Americau colophony 
was an acid (or isomeric acids) of the formula C20H30O1;,. 
which readily underwent spontaneous oxidation with the 
formation of a product insoluble in petroleum spirit. His 
views were opposed by Tschirch and Studer (this J., 1903^ 
1250). The author now replies to Tschirch and Studer,. 
and concludes that his former theory of the “ autoxidation 
of colophony is completely jnstified by observations made. 

— C. A. Al. 

Rosin and Rosin Oil ; Practical Uses of . S. v. licla^ 

Stanislawski. Chem. Rev. Fctt- a. Harz-Ind., 1904, HL 
8—9. 

The cheaper qualities of sealing-wax contain up to 40 per 
cent, of rosin, in addition to shelbc, accaroid resin, thick 
turpentine, ’ Manila copal, and colouring and weighting 
materials ; wliilst ordinary packing sealing-wax contains as^ 
much as 60 per cent, of rosin. Mixtures of heavy rosin- 
oil and mineral oil are used as “ saturation oils ” in the 
sugar industry. Effront (see Kng. l*at. 19,354 of 1902, and 
Fr. Pat. (addition) 321,124 of 1902; this J. 1903, 223, 
106 1 ; also this J. 1903, 870) has described a method of 
improving the fermentation of molasses for the manufacture 
of spirit by adding rosin, rosin acids, or rosin soaps to the 
masb, wort, or pitching yeast. An addition of 20 to lOi) 
gnus, of rosin to 100 litres of mash increases the yield of 
alcohol, whilst abnormal molasses are rendered readily 
fermentable by treatment with rosin acids at a higher 
temperature. Cheap substitues for shellac have been pre- 
pared from accaroid resin, rosin, and a saponifiable Avax, 
whilst in some cases Manila copal is present. For certain 
purposes these preparations give as good results as shcdlac. 
Rosin and rosin oil are added to inferior asphaltum varnishes- 
to improve their lustre and elasticity, whilst rosin varnishes 
are mixed with benzene solutions of rubber, and used as 
insulating varnishes. — C. A. M. 

Copal Resin and Kino, New ; obtained respectively from 
the Fruit and Bark of Diptoryx Odoratu, Willd, 
E. Hcckel and F. Schlagdenhauffen. Comptes rend., 
1904, 138, 430—432. 

The red secretion product contained in the bark of Bipieryx 
odoraia, and probably in all trees of the genus Bipteryx^ 
presents very close analogies with previously known kinos. 
The flowers contain a copal resin and the berries are ricb 
in coumaiin. — T. H. P. 

English Patent. 

Wood Oil [Tung Oil]', Treatment of to form 

products especially useful in the manufacture of Lino- 
leum and the like. A. H. Dewar, Staines ; and the Lino- 
leum Manufacturing Co., Ltd, London. Eng. Pat. 5789, 
March 12, 1903. 

Tung oil polymerised by heat is mixed with solidified ” 
(oxidised) linseed oil, yielding a product that melts at a 
lower temperature than the polymerised oil (300"* C.). 
Resins, oils, siccatives, or the like may also be added, or 
blown castor oil, rosin oil, &c., may be added at about 
180® C. instead of the solidified linseed oil. — C. A. M. 

(C.)— INDIA-RUBBER. 

JndiaruOber ; Valuation of — C. O. AVeber, 
Gummi-Zeit., 1904, 18, 461, 

The method of fractional precipitation (this J., 1905, 885> 
for t]be valuation of india'rubber must be used with caution 
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in the etie of rnhhew not well known, »n<l it is ae well to 
•supplement it by an Jetementary analysis of the original 
rubber, and also of each fraction, and a determination of 
bromine in the brohaine-addition product. The author gives 
an instance of U^nda ball, which had all the appearance of 
a good rubber. The nitrosO product appeared normal, but 
*lhe bromide on analysis only yielded 60 *2^ per cent, of 
bromine (instead of 70*17 percent.). The rnbber itself 
centred no less than 32 per cent, of oxygen ; yet by the 
^Sobneider method (/oc, cit.) it yielded 92 per cent, of a-caou- 
tchouc and 8 per cent, of resin. — J. K. B. 

English Patents. 

Rubber ; Process of Vulcanising A. O. Bourn, 

Bristol, B.r., U.S.A. Eug. Pat. 28,353, Dec. 24, 1903. 

The object of the process is to ensure a uniform tempera- 
ture in all parts of the vulcanising chamber, whether the 
heating be done by a steam-jacket or by coils inside the 
•chamber. This is achieved by mechanically cironlating the 
vulcanising medium (air or other gas) by means of suitably 
arranged pipes connected to a fan or pump.— -J, K. B. 

Adhesive Solution for sticking all kinds of Leather, 
Rubber, Cloth, and the like. IL E. Dancer, East Finchley. 
Eng. Put. 7313, March 30, 1903. 

A SUITABLE solution for sticking together leather, rubber, 
•cloth, &c., consists of gutta-percha (about 1 lb.) dissolved 
in methylated ether (1 lb.) and carbon bisulphide (4 lb.). 

— T. F. B. 

United States Patents. 

Ruhber-Iike Gum. M. G. Brownell, Denver, Col. 

U.S. Pat. 752,951, Feb. 23, 1904. 

A TLASTio, rubber-like, waterproof gum is prepared from 
the plant Picradeniaforibunda utilis by grinding the plant 
to a pulp and treating this pulp with a volatile hydrocarbon 
solvent, such as light petroleum spirit, in -which the gum 
is soluble, and separating the gum from the extract by 
<iVsporatiou. — J. F. B. 

Rubber-like Gum. M. G. Brownell, Denver, Col, U.S. 
Fat. 752,952, Feb. 23, 1904. 

A I'LASTio, rubber-like body, consisting essentially of the 
gummy particle.s contained in the plant Picradenia flori- 
bunda utilis, separated and agglomerated Into a coherent 
mass, insoluble in water, but soluble in light hydrocarbons 
is claimed. The plant is ground to a pulp with water, and 
Iho pulp is subjected to a compressive, rubbing action, 
whereby tlie gummy matter is separated from the libre. 

— J. F. B. 

Ruhber-like Maferinl. li. A. Leigh, Assignor to the 
Western Rubber Co., both of DenNer, Col. U.S. Pat. 
752,988, Feb. 24, 1904. 

The agglomerated gumm} matter obtained from Picradenia 
Jlori bunda utilis is mix^ with sulphur or sulphur com- 
pounds, rolled mto sheets, and vulcanised by heating under 
pressure. — J. F. B. 

French Patent, 

Caoutchouc, Artificial j Manufacture of — — . L. Ij. A. 
Seguin and J. F. G. de Roussy de Sales, Fr. Pat. 
336,206, Oct. 21, 1903. 

The “ caoutchouc ferment ” mentioned in Fr. Pat. 834,833 
<tbi8 J., 1904, 122) is prepared in the following manner. 
A solution of natural caoutchouc in ** benzine ** is exposed 
to daylight in a closed bottle, and the thick deposit produced 
is redissolved by boating at 50“ C. The solution is then 
poured into double its volume of alcohol, the liquid decanted 
from the precipitate obtained, and the latter scattered on 
the surface of a mixture of ooal-tar with boric acid, which 
is then kept at 50° C., in an atmosphere of oxygen. After 
eome time, the cover and the walls of the containing yesiel 
become coated with a brownish-grey jKiwder, which it 
stated to he a very active ferment. — ^M. J. S. 


XI?.-TANinNa: LBATIEE. GLUE. SIZE. 

ENGLiaH pATKNtS. 

Cement \^Olue Compontion] for uniting pieces 9f Wo9d. 
J. H. J. Bartels, Liverpool. Eng. Pat 415 4, Feb. ill, 1908, 
OnniNAET animal glue is dissolved in milk of lime, 
and 1 to 2 parts of linseed meal are added to the ffUte 
solution eo obtained (9 pints) and also about 1 warT of 
commercial silicate Of soda. The sheets to be uni^ aie 
coated thinly with the cement, and then brought togiHbier, 
and submitted to pressure and heat. — J. K. B, 

Adhesive Solution for sticking all kinds of Leather^ Rubber, 
Cloth, and the like. H, K. Dancer. Eng. Pat. 7810, 
March 30, 1903. XUI. C., col. 1 . 

Feenoh Patent. 

Leather; Grained , and Process of making tame. The 

Universal Leather Co. Fr. Pat. 3Sr6,256, Oct. 26, 1908. 

See Eng. Pat. 22,872 of 1903 ; this J., 1904, 27.— T. F. ft, 

IV.-MANURES. Etc. 

Phosphoric Acid in Crude Phosphates ; Rendering the — — 
soluble, for Manuring Purposes, A. Ystgaard. Teknisk 
Ugeblad, Christiania, 1903, 50 , 329. Chem.-Zeit., 1904, 
28 , Rep., 56. 

In powdered apatite be fused with carnallite, reaction takes 
place according to the equation: — CasPaOg + 8M!g01g 
JVlgjPjOH SCaClg. The product can be easily pulverissd, 
and of its total phosphoric acid, about 80 per cent, is sola* 
ble in 2 per cent, citric heid. The best results are obtained 
by using l^^r times the theoretical amount of carnallite, and 
fu.sing at about 700° C. for not longer than 10 — 30 minutes. 
The process is more economical if the carnallite be partly 
substituted by kieserite. The best mixture consists of 
1 00 parts of apatite, 200 parts of carnallite, and 100 parts of 
kieserite ; and the product, after being lixiviated with cold 
water, yields a residue containing from 26—30, sometimes 
as much as 84, per cent, of phosphoric acid soluble In 
2 per cent, citric acid. Comparative vegrtation experiments 
with the product obtained and with Thomas meal gave 
results favourable to the new product. — A. S. 

English Patents. 

Gas Liquor; Treatment o/ — . C. G. Moor. ‘ 

Eng. Fat. 4988, March 4, 1903. III., page 818. 

Brewers' and Distillers' Yeast ; Treating and Drgirtg — — 
for use as a Manure. J. L. Baker. Eng. Pat. 7921, 
April 6, 1903. XVIJ., page 333. 


XVI.-SUGAE. STARCH, QHJI, Etc. 

Beetroot Juice; Determination of the purity of — — . H. 

Pellet. Bull, de TAssoc. des Calm, de Suer, et do Dist., 

3904, 21 , 762—766. 

The author agrees with Hermann (this J., 1904, 28) that 
the determination of the purity of heotroot juice in the 
analysis of the juice obtained by pressing chopped slices 
gives^ only inexact and variable results from which nothiii^ 
definite can be deduced. It is snibcient to determine the 
quotient of the diffusion juice and the sugar content of 
the beetroot. The tabulation of the richness of beetroots 
from 7 to 20 per cent, with the corresponding purity of 
the diffusioa juice shows that for normal roots these tire 
strictly related when average figures are used. Boots from 
irrigated lands, as in Persia, Si^in and Egypt, contmo* 
aocordic^ to the author’s experience, a greater qtumthy 
of salts In proportion to sugar than usual, opo 

wMoh have lain long on the ground after vegetariou; 
Oomplete are abnormal in character.— L. J. de W.; , :’'V 
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Bettroot Juice i Action q/ Lime on certain Nitregenom 
Matters in — — . K. SelHer. Bull, de I’Assoi*. des 
Cbim. de S«cr. et de Dist., 1904, 21, 760—763. See this 
J., 1903, 969. 

Tub author criticises the raelbod used by Andrlik (this J., 
1903, 1202) for determining that portion of the nitri^en 
of raw juice that can be set free as ammonia by distilling 
with liuie after clarification. It is not stated how the 
clarification is to be effected, nor is the proportion of lime 
given. Basic lead acetate would eliminate albuminoids, 
properly so-called, but the separation of their products of 
degradation is less certain. It is not known what bodies 
other than ammoniacnl compounds and amino-acids give off 
ammonia when distilled with lime. There* is a presumption 
that albuminoids are decomposi'd, but the proof is wanting. 
Glutamine forms a precipitate with basic lead acetate, which 
increases on standing, and the optical character of the 
solution changes. If part of the amino-acids are precipitated 
by the clarification, the determination of the ammoniacal 
nitrogen is rendered inexact. — L. J. de W. 

JCvaporation and Healing ; Tran&misnion of Heat in . 

H. Cluasseu. Bull, de I’Assoc. des Chim. de Suer, et de 
Dist., 1904, 21, 800—808. 

The coefficient of transmission of heat increases with the 
fall of teinporature, and does not vary much per degree 
within the limits of experiment, except for very steep falls, 
when the injurious eflFect of an intense evaporation at the 
heating surface makes itself increasingly felt. The co- 
efficient of transmission increases with rise of temperature 
of the heating steam and boiling liquid. Heating-steam at 
temperatures above and below 100" in particular, seems 
to act very differently. The coefficient diminishes when 
the column of liquid on the heating surface is increased. 
In the evaporation of solutions, the nature of the dissolved 
substance and the concentration of the solution have great 
influence. Salt solutions have co-efficients equal to or above 
that of water, b'or solutions of sugar, and probably of all 
organic matters, the coefficient diminishes with the increase 
in concentration. The condition of the heating surface 
(not only incrustation and rust, but also the composition of 
the metallic surface) has a markt'd influence on the trans- 
mission of heat. Any superheating of the steam diminishes 
the coefficient of transmission, and at a rate increasing 
greatly with that of the superheating. — L. J. de W. 

Sugar } Inversion of . L. Lindet. Com ptes rend., 

1904, 138, 508—510. 

It is recognised that the inversion of saccharose by Imiling 
with pure water is due to the very feeble acid properties of 
the sugar ; inversion is intensified by the presence of invert 
sugar, the acidity of the conetitucuts of which is greater 
than that of the saccharose. If the electrical conductivity of 
distilled water “ be taken as unity,” that of cane sugar is 1 • 3, 
fructose 8*7, and glucose 5*1. The addition of 1 part of 
invert sugar to 3,000 of saccharose doubles the decree of 
inversion. The author’s experiments were carried out by 
boiling a 10 per cent, solution of sugar for four hours. The 
nature of the vessel in which the boiling is conducted has a 
great influence on the inversion. With new glass vessels 
the inversion is retarded or even inhibited by the alkalis 
extracted from the glass, which neutralise the acidity of the 
sugar. This influence of the glass decreases with repeated 
use, and the proportions of reducing sugar formed, increase 
with each operation until the glass becomes indifferent. 
The maximum degree of inversion can he attained at once 
if the gloss he first extracted with boiling water or dilute 
acid. With copper or aluminium vessels the inversion is 
considei’ably intensified. The author was therefore led to 
investigate the influence of shavings of various metals on 
inversion in previously extracted glass vessels. Copper, 
lead, tin, and bismuth considerably intensified the inversion ; 
aluminium and antimony hod a weaker intensifying effect ; 
nickel, chromium, arsenic, gold, platinum, silver, and 
mercury were indifferent j cobalt, iron, zinc, cadmium, and 
magnesium had a retarding influeoce. These effects 'are 
due to the acid or basic nature of the oxides of these metals. 
The influence of metals on the inversion of saccharose is 


greater the smaller the heat of formation of their compounds,, 
and the greater their tendency to chemical dissociation. 
Further, these metals intensify the inversion of sugar more 
powerfully the less the liability of their compounds to 
electrolytic dissociation, the less the heat evolved by their 
ionisation, and the lower their electrolytic solution-pressure.. 

— J. F. B. 

Sugar t Various methods of Refining — — . A. Aulard. 

Zeits. Ver. deutsch. Zuckeriud., 1904, 143—186. 

In a review of the progress in the sugar refining industry 
in the last three years, the author deals with the composition 
of molasses ; formation of invert sugar ; refinery value of 
raw sugars ; defecation with baryta and ammonium phos- 
phate ; Roux’s process for the complete drying down under 
vacuum of refinery massecuites ; specification of complete- 
plaut for sugar refineries ; sugar-grinding and cube-forming 
machinery j sugar-loaf and slab-forming machines with# 
centrifugal claying ; plant and working statistics of a French 
refinery ; description of the “ Perfect ** sand filter for 
syrups. Many of the descriptions are accompanied by- 
illustrations. — J. F. B. 

Potato Starch ; Composition of — — . A. Fernbach. 

Oomptes rend,, 1904, 138, 428 — 430. 

Br determining the proportions of phosphoric anhydride it> 
the small, 'light granules and in the large, heavy granules of 
samples of potato starch, the author arrives at the conclusion 
that small starch granules consist of a nucleus relatively 
rich in phosphorus on which are gradually superposed, so 
ns to form larger and larger granules, layers of starch free 
from phosphorus. The latter element does not seem to 
belong entirely to the nitrogenous organic mutter present, 
as the starch examined (lontainod only small proportions of 
nitrogen. — T. H. P. 

Sugar ; Analysis of K. Abraham. XXI 11., page 34Cr, 

Sugar Analysis; Dry Defecation in optical . 

W. D. Horne. XXIII., page 340. 

p-Nitrophenylhydrazine and p-Dinitrndibenzylhydrazine ; 

Some IJydrazone derivatives of [^Detection of 

Acetone or of Wood Spirit in denatured Alcohol 
A. van Kkensteiu and J. J. Blanksma. XXIII., page 340. 

Dihenzalqlucosides and Benzalmethylglucosides. 
j^A. van Ekenstein. XXIV., page 341. 

Mannamine : A new Base derived from Mannose. 

E. Hoax. XXIV., page 342. 

French Patent. 

Starch; Preparation of Soluble . O. Bredt and Co. 

Fr. Pat. 336,090, Oct. 17, 1903. 

See Eng. Pat. 22,370 of 1903 j this J., 1904, 29.— T. F. B. 


XYII.-BEEWING. WINES, SPIRITS, Etc. 

Inveriase ; Influence of Electrolytes on the Action of — — 
S. W. Cole. J. of Physiology, 30, 281—289. 

The invertase solution was prepared from a solution of 
commercial invertase by dialysis with distilled water iu 
presence of chloroform. The following table shows the 
amount of sugar inverted iu solutions containing 24 '4 pep 


Sugar Solution containing 


Without any addition 

Sodium chloride 

Ammonium chloride 

Barium chloride 

Potassium sulphate 

Ammonium sulphate 

Maffneslum sulphate 

Bodtum-potassium tartrate. 
Ammonium tartrate ....... 


1 Percentage of Percentage of 
iS/jgar Inverted Sugar Invertod 
. after 24 Hours, alter 42 Hours. 


2 tro 

2B'2 

11*0 1 

12*4 

37-3 1 

fi3*7 

lO'O 

n'4 

10*1 

10-8 

41-2 

BS'U 

9’5 

; 10-4 

10-6 

1 12-0 

63*0 

7S)'d 



HarohBl.1^] 


JOtJBKAL AM) PA^TENT 


ueat. of sagar« the concentration of the individnal salts 
in the mixture oorreeponding in each case to a N/9 solution ; 
the temperature iras 40° C. 

The results show that iu general the retarding action 
of the cations of the salts preponderates over the accelerat- 
ing influence of the anions. A comparison of the results 
obtained with sodium, ammonium, and barium chlorides, 
and with potassium, ammonium, and magnesium sulphates 
shows that the retarding influence of salts increases with 
the strength of the base contained in it. In the case 
of ammonium salts, the retarding influence of the weak 
NH4-ion is so slight that it is easily overcome by the 
accelerating influence of the anions, the result being that 
ammonium salts have a remarkable stimulating effect on 
iuvertase. The greater acceleration of the inversion by 
ammonium taitrate than by ammonium chloride and sulphate 
is due to the fact that the proportion of injurious hydrogen 
ions is greater in the solutions of the inorganic salts. A 
small addition of hydrochloric acid (up to a cooceotrntion 
of N/3000), causes a remarkable increase in the action of 
iuvertase on cane sugar. In a solution containing 23*73 per 
cent, of sugar, in 51 hours at 39*5° C., 4’96 percent, ot 
the sugar was inverted by invertase alone, 59*58 per cent, 
by iuvertase + 0*0012 per cent, of hydrochloric acid 
(=» N/3000), and 3 '24 per cent, by C*0012 per cent, of 
hydrochloric acid alone. With larger pi-oportions of acid, 
the amount of sugar inverted by the acid alone increases, 
but that inverted by invertase -f acid decreases. The 
influence exerted by electrolytes on ferment action is due 
to an action on the ferment itself, not on the nutritive 
medium. — A. S. 

Enzymes, H. Johnson. J. Fed. Inst. Brewing, 

1904, 1, 13-27. 

Proteolytic Enzyme of Malt, — When ground malt is di- 
gested with water at suitable temperatures, the acidity of 
the infusion increases on standing for about six hours, 
this being due to the production of soluble amides, peptones, 
and albumoses by the action of the proteolytic enzyme. Tbo 
most favourable temperatures for this action Ho between 
105" and ISO'’!".; no increase of acidity takes place at 
temperatures above 155° F. Increase of acidity occurs to 
the same extent iu the presence of chloroform, so that it is 
not attributable to bacterial activity. It takes place either 
at the expense of or under the influence of some of the 
insoluble constituents of the malt, since a tiltered infusion 
of malt, when tested under the same conditions, shows no 
increase of acidity. From these facts, it follows that the 
acidity of a sample of malt must be determined by extrac- 
tion at temperatures above 158° F. The acidity of a 
sample of malt is a rough measure of the soluble nitro- 
genous bodies ; excessive acidity indicates “ forced growth, 
in w'arm top fermentations the yeast is generally allowed 
to digest most of its own food, and high mashing tempera- 
tures are generally employed. But for cool bottom fermen- 
talions pre-digested food must be supplied, and low initial 
mashing temperatures are required. Any degeneration of 
the yeast owing to deficient nutrition can generally be 
corrected by slightly lowering the initial temperature of 
mashing, thereby favouring the activity of the proteolytic 
enzyme in the malt. 

Liquefying Diastase. — Malt-starch which has been 
modified by germination, is very readily attacked and sac- 
charified in the mash tun, but the starch of raw grain should 
be digested with 20 per cent, of malt for half an hoar at 
175° F. before treatment in the converter. 

Invertase of Yeast. — Invert sugar may be prepared for 
brewing purposes by dissolving raw sugar in the proportion 
of 144 lb. per barr^, adding 3 lb. of liquid yeast per cwt. 
of sugar, and digesting at 133° F. for 1^ — 2 hours; the 
solution can then be used iu the copper without separating 
the yeast. 

Irfluence of Enzymes on Attenuation, — The various types 
of saccharomyces are arranged in the following order; — 
S. apiculatus, Saaz, Frohberg, Barton, Logos— produce in- 
creasing degrees- of attenuation in malt worts, owing to the 
action of the different enzymes secreted by them upon the 
dextrine. It is suggested that primai^ fermentation might 
bo carried out by a low attenuating type, whilst a more 
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poweri oUv aitenuattni yeast could be town afterwards for 
conditioning.— J. F. B. 

Maltf Extraction of the Nitrogetums Matters ef — . 

L. Pierre. Monit. Scient., 1904, 18 , 190—198. 

Interaction between Potassium Phosphates ahd Certain 
Calcium Saits. — Solutions of calcium bicarbonate and 
calcium sulphate are treated at various temperatures with 
primary aud secondary potassium phosphates and with a 
mixture of the two, and for each temperature acidity and 
alkalinity were determined after filtration, also the quantkiea 
of lime and phosphoric acid in the precipitates. In all cases 
the precipitates produced above 60° C. contained calcium 
carbonate. In the case of a mixture of primary and secondary 
phosphates with calcium bicarbonate solution (a medium 
corresponding with the mashing liquor in the brewery), the 
acidity was greater than in the case of primary phosphate 
alone, owing to the action of the carbon dioxide liberated 
upon the secondary phosphate. For this reason the neutral- 
isation of the acidity of malt by calcareous water always 
requires more calcium bicarbonate than is indicated by 
theory. The presence of primary phosphate considerably 
retarded the precipitation of lime and phosphoric acid. The 
influence of the nature of a water upon the acidity and 
alkalinity of a malt wort will be greater or less for a given 
percentage of phosphoric acid, according to whether the- 
malt is richer in primary or in secondary phosphate. In 
the cold, the solntions of calcium bicarbonate with the 
mixed phosphates showed the highest acidities, but above 
35° C. the solutions of calcium sulphate were more acid. 

Cold Infusions of Malt. — When infusions of malt were 
prepared with distilled water at the ordinary temperature, 
the acidity showed that the proportion of primary phos- 
phates increased vnth the duration of infusion. From the 
results obtained from infusions made with pure water, with 
solutions of tannin and with solutions of neutral potassium 
fluoride, the author concludes thut the increase of acidity 
with ^the duration of infusion is due to the action of the 
bacteria occurring on the surface of the grain, and not to the 
extraction of acid substances or to the influence of an enzyme. 

Influence of Potassium Phosphates on Extraction of 
Nitrogenous Matters . — Infusions were made on a scale of 
ascending temperatures, with pure water, with a solution of 
primary phosphate and a solution of secondary phosphate. 
The presence of primary phosphate considerably increased 
the extraction of nitrogenous matter ; secondary phospl^te 
bad a similar but weaker effect. At temperatures below 
50°C. a portion of the increase included oo^ulable matters. 

Influence of Certain Salts on the Extraction, — Tbo 
increase of acidity and non-coagulable nitrogenous matter 
with increasing temperature was much less rapid with calcium 
bicarbonate than with pure water ; the quantity of non- 
coagulable nitrogen was always less in presence of calcium 
bicarbonate than with pure water. In presence of calcium 
sulphate there was more non-coagulable nitrogen extracted 
below 60° C, and less above 50° C. than with pure water at 
the same temperatures. Water containing sodium chloride 
showed the greatest extractive power for uon-ooagolable 
nitrogen at all temperatures, lu all cases the acidity and 
extraction of nitrogen rose to a maximum at a temperature 
of 67°— 60°C. 

Influence of the Method of Worts prepared 

by the decoction process were less acid and poorer in 
coBgulable and non-coagulable nitrogen than worts prepared 
at similar saocbarification temperatures by infuiiou, except 
in the case of the calcium bicarbonate mash. This result is 
attributed to the partial sterilisation and fixation of the 
nitrogenous matters brought about by deoootlou of a portion, 
of the mash.— J. F. B. 

Malt f Percentage of Moisture in . A. Vogel 

Zeits. ges. Brauw., 1904, 27 ; 168—165. 

Tub author entirely confirms the views expressed by 
Windisch (this J., 1904, 261). The effect of Jong storage 
begins to show itself especially in the summer and autunin. 
Excessive moisture is frequently due to the old praotiee of 
storing the malt without removing the culms, whli^ are 
exceptionally hygroscopic. Fries has shown that it if ^uilO 
possible to preserve malt until the autumn eo tM 16^ 
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moiature nhall not exceed 4—5 per cent, in the bulk. After 
eix months’ etoraj^e in a suitable bin, he found tliat the 
moisture in the mult at a depth of 10 ins. below the sur&cc 
was less than 5 per cent., whilst at a depth of 2 ft. the 
•effect of six months’ storage was scarcely perceptible. 
Storage in silos is equally efficient. In default of such 
means the malt should be covered with cloths, hop-bagging, 
Ac.; an uppermost layer of malt culms has been found 
advantageous for protecting the malt from the atmospheric 
moisture. The malt store should be ventilated with due 
-xcgard to the temperature and humidity of the air admitted. 
Malt in Which the moisture has increased to 7 per cent., will 
have suffered internal deteriorations which cannot fail to 
(produce their effect on the flavour, character, and even the 
keeping qualities of the beer ; beers of poor (juality are for 
this reason far more common in the autumn than at any 
other season.— J. F. B. 

JLacttc Acid Bacteria ; Effect of certain species of 

and of a species of Acetic Acid Bactenmu on the 
Fermentation of Grain Mashts [ffarmfid LacUc Acid 
Bacteria], W. Henneberg. Zeits. Spiritusind., 1904, 
27, 83-85. 

In many distillery fermentation tuns the wood is found 
to be infected with various species of “ wild ” lactic acid 
bacteria, as distinguished from the culture species, B. Del- 
hriicki, which is used for the acidification of the mashes. 
Some of these “ wild ” species are harmless, whilst others 
have a harmful effect ui)on the yeast and the yield of i 
alcohol. The species of acetic acid baterium isolated did i 
not grow in presence of yeast during fermentation. But I 
all the 17 different species of lactic acid bacteria found, ! 
grew well and produced acid in presence of yeast at a ! 
temperature of 27-5°— 30^ (J. ; B. DelbrUcki produces ! 
ver^ little acid at so low a temperature. Those species of I 
lactic acid bacteria which do not set up fermentation (i.e. \ 
with production of alcohol, carbon dioxide, and acetic acid) 
in mashes do no harm to the yeast or to the attenuation. 

It is not desirable, however, to employ them for acidifying 
the mashes, as the relatively low temperature at which 
they develop permits the growth of harmful competing 
bacteria. Those species which produce volatile acids 
^together wuth alcohol and carbon dioxide) in mashes, 
injure the yeast and the yield of alcohol. Such species 
are frequently found in badly attenuating potato mashes. 
The restriction of the attenuation by these harmful species 
of lactic bacteria is proportional to the quantity of volatile 
4icid produced by them; the presence of B.Hayduckt, 
B. pants fermentafi, and B, hrassicx fermentats' is for this 
reason especiallv harmful. If the harmful species, in a 
debilitated condiition, be added simultaneously with the 
yeast (infected yeast), they are suppressed by the latter. 

If healthy bacteria and yeast be sown at the same time, 
both develop powerfully for 24 hours, after which the 
acidity does not increase unless the bacteria, in virtue of 
their production of volatile acid, are of such a nature as 
to be able to barm the yeast. .Seed yeast so infected will 
give bad attenuations. If the yeast be first allowed to set 
up a vigorous fermentation in a pure condition, subsequent 
anfeotion, even with healthy harmful bacteria, will have 
no ill effect, Many harmful species, e.g. B. Buchneri, 
when sown together with the yeast are almost completely 
fiuppressed by the latter. If the yeast be sown 24 hours 
after the lactic acid bacteria, the latter will continue to 
produce acid, and the final acidity will he greater than if 
no yeast were present. In practice the yeast is sown 
24 — 48 hours after the acidifying bacteria; in this case, 
if acidification has been effected spontaneously or by too 
low a proportion of cultivated B. Delbruchi at too low a 
temperature, many harmful species of lactic bacteria will 
be present, and the attenuation will be even worse than in 
the case of infected yeast. In these experiments no 
appreciable differences were noted whether many or only a 
few bacteria wore sown along with the yeast. — J. F. B. 

Beer f Sarcina Disease of , and the Organisms which 

cause it. N. H. Olauasen. Zeits. ges. Brauw., 1904, 37- 
117—121 and 137—142. 

SmcTSA disease in beer is caused by the development of 
certain species of pediocoecus, pure cultures of which have 


been made by the author from single tetrads isolated from 
the diseased beers. I'hese beer-pedioooeci are very easily 
separated from large quantities of yenst, and from most 
j other organisms which accompany them by the selective 
I antiseptic action of dilute solutions of acid ammonium 
j fluoride, the pediococci surviving whilst the yeast, &c. perish, 
j At least two species or groups of pediococci are concerned ip 
I the production of sarcina sickness in beer. P. damnosus us 
j a rule imparts an unpleasant flavour and odour to the beer, 

I but does not produce any notable turbidity. P.perniciosus 
i makes the whole liquid turbid in addition to spoiling the 
flavour and taste. P.perniciosns produces a higher degree of 
acidity in unhopped wort than P. damnosus. One and the 
same pure culture of pediococcus causes through its growth 
in the same kind of beer always the same kind of symptoms. 
The author sees no reason for assuming the existence of 
virulent and non-virulent forms of the same organism in 
the same kind of beer. But certain kinds of beer exist 
which, owing to their composition, can withstand the 
development of P, damnosus in considerable quantities 
without showing any symptoms of disease. Beer-pediococci 
grow in hopped wort and other neutral or acid brewery 
culture liquids, but the presence of a small quantity of free 
alkali is sufficient to stop their development entirely. 
Ammoniacal yeast-water, which has been recommended us 
a favourable culture medium, is entirely unsuitable for the 
cultivation of pediococci in the brewery. At moderate 
temperatures in suitable culture media, such as wort, the 
beer-pediococci appear to be perfectly indifferent to the 
presence or absence of oxygen. ( Jultures of beer-pedio- 
cocci are completely sterilised by the action of alcohol 
(50 — 93 per cent.) or of “antiformin” in less than 15 
minutes. Bisulphites also appear to have a powerful 
antiseptic effect. Tartaric acid is relatively feeble, whilst 
fluorides and fluo.silicates have a very weak action in 
destroying growths of pediococci. — ,1. F. B, 

Beer ; Albuminoid Turbidity in . F. Schonfeld. 

Woch f. Brau., 1904, 21, 124 — 120. 

On examining some bottled lager beer which had developed 
intense turbidity, and formed a dense dejiosit a week after 
I being sent out from the brewery, no yeast or bacteria could 
I be found, but on warming the bottles, every trace of turbidity 
j and deposit disappeared, and the beer b(‘came quite bright ; 

! the precipitated matter consisted of resin and albuminoids. 

Trouble of this nature is avoided by placing the beer, 

I immediately after filtration, in a moderately warm room 
I (8'^ — 10“ C.), and keeping it there until sent out for con- 
I sumption. Mew filters often cause difliculty in the direction 
I of alter-turbidity of the beer. The best way to cope with 
this, is to allow the filter to stand under beer for a day or 
so before using, and then to retain the fir.st few barrels 
which pass through the filter and filter them again later; 
it is sometimes nece.s8ary to several times fill the filter with 
beer and allow to stand for a day. Experiments made by 
the author show that the longer beer is kept moderately 
warm after filtration, the quicker and greater will the 
formation *of turbidity be when it is subsequently cooled 
to the temperature of the lager cellar ; such turbidity mostly 
disappears on warming. The author supposes that the 
I changes taking place are molecular transformations, and 
that, at a certain temperature, and possibly under the 
influence of living enzymes in the beer, the albuminoid 
substances assume other oonfigarations, and then exhibit 
behaviour at low temperatures different from that of the 
original compounds. — T. H, P. 

» 

Beer; Albuminoid Turbidities in caused by Metals. 

F. Schftnfeld. Woch. f. Brau., 1904, 21, 133—135. (^e 

also this J., 1904, 263.) 

WonitiNo with a pale beer brewed by the high temperature 
short mashing process, the author added various small 
quantities of tin chloride to the beer. The addition of 
0*0001 grm. of tin chloride per litre of beer produced no 
turbidity even after long standing, but with 0*0005 grm. 
per litre a heavy turbidity was produced after 24 hours. 
With increasing proportions of tin, increased turbidities 
were observed, these turbidities not increasing on pro- 
longed standing. Metals in the form of strips were 






imoiierMdiia.theiieerloTit period of «even^4a7s, Alamiiiia|&, 
lefkd, copper, mokel, end antimony produced no tur- 
bidity under these conditions j iron caused a precipitate of 
rust but not a true albuminoid turbldUy ; tin^alone caused 
tho oharacteristie albuminoid turbidity, which appeared 
first after 24 hours and which increased as the time of contact 
was prolonged. Tinned metals caused a still more intense 
turbidity than pure tin, and in a much shorter time. A 
second series of experiments of the same nature was made 
with two strips of different metals, so as to produce gal- 
vanic couples. At the ordinary temperature after seven days’ 
contact, no turbidities were produced by any of the follow- 
ing couples i-^-lron-lead, iron-copper, aluminium - copper, 
aluminium-brass, lead-antimony, copper-antimony, nickd- 
antimony. When the same tests were subsequently cooled 
to 2^^ — 3'^ C., turbidities appeared in the following cases ; — 
Aluminium-copper, aluminium-brass, and lead - antimony 
showed very faint turbidities; antimony-copper and anti- 
mony-nickel showed considerable turbidities, but to nothing- 
like the extent of those produced by tin. Tin is the only 
metal which can take part in the production of thcpe turbi- 
dities on the practical scale, and the use of tiniu'd metalHc 
surfaces in any part of the brewery plant is unsafe. — J. F. B. 

Beer Filtration ; Tarhi iitUs caused hy — — . C. Sellen- 
scheidt. Woch. f. Brau , 1904, 21 , 144 — 145. 

The author states that all metals are inimical to beer, the 
worst being zinc and lead ; most filter-makers use tinned- 
brass ; the tin is generally alloyed with lead, since a coating 
of pure tin is difficult to apply. The Enzinger filters are 
constructed of pure tin with fittings of tinned brass ; no 
filter is absolutely indifferent to beer. Corrosion of the 
metal by the beer may he either direct or galvanic. The 
best means for protecting a new filter from direct corrosion 
is to leave it full of waste beer for a day or two, and after- 
wards to clean it only with hot or cold water. The most 
sensitive are the immature beers containing a large propor- 
tion of carbon dioxide. The denser the metal the less 
the liability to corrosion, since the surface pores become 
more readily protected. Galvanic is far more serious 
than direct action in causing turbidities ; aluminium is 
especially liable to galvanic corrosion. The author has 
selected pare tiu as the material for the bodies of the filters, 
because it is the densest metal available, and because it 
gives rise to the fewest complaints from galvanic corrosion. 
Copper is too soft and silver-plated brass too expensive. 
Cleansing with soda, and especially with “ antiformin,” is a 
certain cause of turbidity, but such cleansing is occasionally 
necessary ; the filter must then be treated m the same way 
as a new filter. The danger of turbidities is increased by 
the use of pressure regulators and counter-pressure bottling 
machines, which are also made of metal. The use of a 
cheap, insufficiently purified asbestos pulp for filtration 
may cause a characteristic bluish “ clay ” turbidity which is 
very difficult to remove. — J. F. B. 

Cane Molasses ; Quantity of unfermentable Sugar in . 

H. Pellet and G. Meimier. Bull, do I’Ass. Chim. de fsucr. 

et Bist., 1904, 21 , 797—800. 

Cane molasses leaves, in practice, about 3 per cent, of 
the molasses unferraented in the form of reducing bodies. 
The determination of these reducing principles gives in- 
variably higher results after inversion, but the difference is 
less in proportion as the fermentation is more complete. 

— L. J. de W. 

Fermentation in the Distillery. H. Alliot. Bull, de 
I’Ass. Chim. de Suer, et Bist., 1904, 21 , 783—785. 

AcoOKomo to Effront’s method, the yeast is acclimatised 
to substances foreign to the composition of distillery worts 
— hydrofluoric acid and fluorides — and the whole of the 
yeast and contents of the vats are rendered antiseptic, 
whilst by the author’s method the yeast is accustomed to 
the presence of volatile principles, toxic to the yeast, pro- 
duced in the body of the molasses itself and driven off by 
the pocese of denitration. A yeast is thus prepared capable 
of living and developing in a wort of raw molasses which 
has not been boited and to which, in the bulk, no antiseptics 
have been added.— L. J. de W* 


Wtaag, ^ . 0tpmk 

1 cotmmd m -7-^. J. Webich and U* OHIiah* Chem,* 
Zeit.; 1904, 28, 

I Analtbis of a sweet wine, prepared only Hom the amst of 
! grapes fiNun the island of l^era, showed that it eoatidnfi4 
I 0*095 per cent, of phosphoric anhydride* whilst 
other localities ooxrtaia^ proportions of phosphoric 
! dride varying from 0*02 to 0*060 pdroeat It fa fm(vp4 
I that this phosphorus exists in orgi^c combiiiation a^ 
i has its origin in compounds of the lecithin type coetalnod 
I in the grape stones. The proportbn*of nitrogen contain^ 

I in a wine varies almost directly with that of the phosphonia. 

I Thus, a Greek wine contained 0 * 0$3.5 per pent of phOsphorio 
I anhydride and 0*025 of nitrogen; and two wines fhun 
I Thera grapes-— (I) 0*092 of phosphoric anhydridb and 
I 0*05 of nitrogen, and (2) 0*095 of phosphoric anhydride 
j and 0*057 of nitrogen. It is to this presence of beitfaici, 
which has an advantageous physiological action, that strong, 

I natural, southern wines owe their superority over distilled 
i alcoholic liiiuors, and in estimating the value of a wine for 
invalids, its phospborns content, and especially that of iU 
organically-combined phosphorus, is of the bigbcat im- 
portance ; in fortified wines the proportion of the latter is 
always low. In order to render wine more stable, it is 
I often pasteurised, or else the must is heated and fresh yeast 
i subsequently added. Neither of these methods is to be 
recommended, as they both lead to the destruction of the 
most important constituent of the wine, namely, the 
lecithin, which undergoes decomposition at slightly above 
50'* C.— T. H. P. 

Nitrogenous substances soluble in water ,* Detei'minaUon pf 
— m Barley and Malt. Guiness Research Lab. Trans. 
XXIII., page 340. 

p-Nifrophenylhydrazine and p-Dinitrodibenzylhydrazine f 
some Hydrazonc Derivatives of [Detection of Acetone 
or of Wood Spirit in Denatured Alcoholl. A. voii 
Ekenstcin and J. .1. Blanksma. XXllI., page 340. 

Bosin and Rosin Oil / Practical uses of — -> 

8. V. Kola Stanislawski. XIII. B., page 828.. 

English Pathnts. 

Brewers and Distillers Yeast ; Treating and Dryings 

,ybr use as a Manure, i. L. Baker, London, Eng. 

Pat. 7921, April 6, 1903. 

The yeast is heated in a steam- jacketed vessel, provided 
with an agitator, with a small proportion of sulphnnc acid or 
of an alkali acid sulphate. Calcium carbonate Is then added, 
but in such proportion as to leave the mixture acid, The mass 
becomes porous from escaping carbon dioxide, and may be 
readily dried. According to a second process, the yeast is 
I mixed with a mineral phosphate, and is then heated and 
stirred with the proper proportion of salphnrio aoid to 
constitute superphosphate. Or yeast, after being treated 
as first described, is mixed with a superphosphate a^id 
calcium carbonate, leaving the mass acid so as to avoid loss 
of ammonia. — E. 8. 

Distillers* Wash or Dregs and other nomous organic 
effluents / Process of treating — — , R. Anderson* 

Eng. Pat. 7658, April 2, 1908. XVIII. B., page 384. 

Wine Vinegar i Ferment for the Mawtfacture of — r. 
C. Chottean and E. Bisse, Paris. Eng. Pat. 28,066, 
Oct. 24, 1903. 

Fhbsh brewers’ yeast, 2 parts, and sugar, 25 parts, are 
i pounded, mixed, and compressed into a block, which is then 
wrapped in a thin shaving of becch-wood wound on itself. 
This ferment can be kept indefinitely in the diy state, and 
when placed in wine sufficiently aerated, it converts the 
wine into vinegar in a few days. — J. F. B. 

j Fhenoh Patent* 

“ (Enophile VegetaJle ” ; Preparation for preMtmng pmgi 
and liquids poor in alcohol. C. Gros. Fr. Pat* 

Oct. 24, 1908. 

(Enophile vegetale is prepared from the ffow«#re, iw> 0 (^,v 
hark, fruits, toots, leaves, seed, or pulp of plants , 



JOUENAL OF THK SOOtBir OF OHBMKJAL INDUSTEr. t«U»h3i.i»t 


to the ftunilies of the gentianaceoi, citracesc (bitter orange), 
rubiae^CD (cinchona), cruciferac (creases and mustard), pupi< 
lumacete (chick poa), rutac^jc (guuiacum), lauracem 
(cinotamon and laurel), and vmifertp (vines). The pre- 
paratioQ may be used in the form of a liquid extract 
(70 — 8 O 0 .C. of extract per hectolitre of wine) or of a dry 
powder (45 — 50 grms. per hectolitre of wine). The pre- 
servative is mixed with the wine in the tuns, and is said 
to prevent decomposition for several years and otherwise 
to improve the quality. — J. K. B. 

XTOL-POODS: SANITATION: WATER 
PUEfflCATION. & DISINFECTANTS. 

(40— FOODS. 

Butler-Fat ; Interdependence of the Physical and Chemical 

Criteria in the. Analysis of . T. E. Thorpe. 

J. Chem. Soc., 1904, 86 , U48— 256. 

Thb general relations between the analytically important 
chemical and physical constants of butter-fat, us disclosed 
b)' a study of the average values of these constants deter- 
mined on 357 samples of butter-fat of known origin, are set 
out in a number of curve diagrams showing the variation 
of (1) speoido gravity, (2) saponification equivalent, (3) 
Zeiss refractometer value, (4) percentage of soluble fatty 
acids, (.’)) percentage of insoluble fatty acids, and (6) mean 
molecular weight of insoluble fatty acids— all with Reichert' 
Wollny value. — A. S. 

Edible Fats, Analysis of , particularly the Detection of 

Cocoanut Oil tn Butter and Lard. A. Juckenack and 
R. Pasternack. XX I If., page 339. 

Enolxsh Patent. 

Albuminous Compounds soluble in Water} Manufacture 

of . y. w. Howorth, London. From Bauer and 

Co., Berlin. Eng. I’at. 10,845, May 12, 1908. 

See Er. Pat. 333,334 of 1903 ; this J., 1903, 13G2.— T .F. B. 
Fkbnoh Patent. 

Milk I Desiccation and preservation of . J, R. Hat- 

maker. First Addition, dated Oct. 2, 1903, to Fr. Pat. 
824,913, Oct. 2, 1902. (See this J., 1903, 645.) 

In order to preserve the casein unchanged by desiccation, 
sodium phosphate is added to the milk, and, in order to 
preserve the fat unchanged, caustic soda is added. For 100 
litres of separated milk 315 grms. of crystallised sodium 
phosphate are added, and, for 100 litres of full-cream milk, 
16 grms. of caustic soda are employed. Sugar, farinaceous 
matter, and other matters unaffected by the heat of the 
drying process may be added to the milk if desired. 

~J. F. B. 

(B.)— SANITATION ; WATER PURIFICATION. 
English Patents. 

Distillers* Wash or Dregs and other noxious Organic 

Effluents ; Process of treating . R. Anderson, 

Edinburgh. Eng. Pat. 7658, April 2, 1903. 

Finely ground sphagnum moss and calcium sulphate are 
added to the crude effluent, which is then filtered or allowed 


to settle. By preference a succession of filter-beds made 
np of sphagnum moss and calcium sulphate, is employed. 
In the case of brewers’ dregs, the comparatively clear filtrate 
is again treated with sphagnum moss and calcium sulphate 
arid then neutralised by the addition of sodium hydroxide. 
The precipitate is allowed to settle W. P. S. 

Sewage Sludge and like matters; Treatment of . 

H. Spence and P. Spence and Sms, Ltd., Manchester. 
Eng. Pat. 8348, April 11, 1903. 

When sewage sludge is precipitated bv ferric or aluminic 
compounds and curdled by heat (Eng. Pat. 12,124 of 1900; 
this J., 1901, 830), the fatty matters subsequently extracted 
from the dried sludge are liable to contain iron and alumina 
in combination. This is prevented by treating the preci- 
pitated sludge with a limited proportion of a mineral acid, 
heating the treated sludge, and removing the liquor before 
extracting the fatty matters.— J. F. B. 

French Patent. 

Water and Sewage ; Purification of . F. Jean. 

Fr. Put 335,979, Oct. 15, 1903. 

Feuuous and manganous oxides are added to the water or 
sewage, and then oxidised by aeration or oxidising agents. 
The precipitate formed, carries down with it the organic 
impurities present in the water.— W. P. S. 

(C.)— DISINFECTANTS. 

English Patent. 

Soaps developing actire oxygen and having an antiseptic 

and bleaching effect } Manufacture of non-caustic . 

H. Giessler and II. Bauer. Eng. Put. 22,580, Oct. 19, 
1903. XIL, page 327. 

French Patent, 

Sulphur Baths; Preparation of a Suhdance suitable for 

Preparing . W. Matzku. Fr. Pul. 336,278, Oct. 2S, 

1903. 

See Eng. Pat. 20,548 of 1903 ; this J., 1903, 130G.— T. F. B. 

XIX.-PAPER, PASTEBOARD, Etc. 

Paper Machine; Cleaning the wire cloth of the . 

Wochenbl. f. Pupierfabl., 1904, 36, 538. 

The followdng method is recommended for cleaning the 
wire cloth of the paper machine : — A dilute solution of 
caustic soda is sprayed along one of the lower guide rolls 
of the wire ; the upper couch roll having been removed, the 
wire is run round two or three times, whereby the caustic 
soda is distributed to all parts of the wire as it passes the 
roll on which the solution is being sprayed. The water 
sprays are then opened in order to remove the excess of 
soda remaining on the wire before the couch roll is replaced. 
By this treatment all the particles of slime and dirt, 
which are so difficult to remove by ordinary means, are 
either dislodged or so loosened as to be readily removable by 
means of a wire brush. — J. F. B. 

Paper ; Resistance of to Moisture, Winkler. 

Papiei-Zeit, 1904, 29, 675. 

In testing the suitability of papers for covering cartridges or 
for electrical insulation, the relative resistance to absorption 


No. 


Sort of Papf^r. 


Composition. 


Grins, per Increase of 
Sq. Meim Weight. 


Sizing. 


X 

t 

.3 

4 

6 

« 

7 

8 


Wrapping paper I. 


HI. 


Filter paper 

Cellulose wrappimi paper .... 
Printing paper (news) 

Normal deed paper 

Wrapping pa^r IV 


Pme wood cellulose, a little rag pulp 

Rags, a little piiio wood cellulose, and juie 
Cotton, mechanical wood, a llttlo wood 

cellulose, and jute 

Cotton 

Pine-wood cellulose 

Mocliauical wood, 80 per cent., pine collu- 

lose 20 per cent 

Linen and cotton 

Pine-wood cellulose, a little mechanical 
ordinary leafed wood and pine-wood .... 


12r. 

103 

111 

7.1 

1U5 

7t 

86 

105 


Per Cent. 
18-1 

Hard. 

141 

Modeiutely hard. 

12-8 

Soft. 

10 2 

Unsized. 

12 U 

n 

9-2 

Soft. 

y7 

Very hard. 

14-4 

Hard. 
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•of moisture was determiuetl. The pspers were placed in a 
moistened atmosphere, with a humidity of 00 per cent, 
at 20® C. for 96 hours, and the inGrea«e of wei^jrht was 
•^determined, with the results shown in the following table. 
The results of these tests wero apparently unaffected by 
the sizincf, but depended on the compos'tion, and the 
•degree of beating. Other tests were made with the wrapping 
(papers by floating them on the surface of water for three | 
minutes and removing the excess by blotting-paper. No. 1 
absorbed 30 per cent. ; No. 2, 45 per cent. ; No. 3, 76 per 
■cent. ; and No. 8 only 22 per cent, of water ; this test 
depends on the sizin/. “ Wet-beaten ” papers, such as 
imitation parchment, always coulain a high proportion of 
moisture ; at normal humidity (65 per coot.) such papers 
•contain 11) per cent, of moisture, as against 7 — 8 per cent, 
with other varieties. In an atmosphere at 90 per cent, 
dmmidity they may contain as much as 20 per ceut. of 
moisture. — J. F. B. 

Cellulose Nitrate ; Unstable - E. Kuecht. 

Ber., 1904, 37, .549—552. 

When pure cotton is immersed in nitric acid of sp. gr. 
1*415, it assumes gelatinous appearance, which dhuppears 
•on washing and drying ; the cotton has then a normal I 
■appearance, but hits shrunk about 13 per cent, in length, is ' 
wstronger, contains more moisture, and shows greater affinity 
for certain dyestuffs than ordiuary cotton— t.e., it exhibits 
'the properties of mercerised cotton in a modified degree. Jf. 
alter treatment with nitric acid, the cotton be pressed and 
•dried over lime in vacuo, a product is obtained which fumes 
ia damp a'r, and which gives, on treatment with water, 
aiitric acid and a cellulose hydrate. When heated to 100” c! 
un a partial vacuum, nitrous fumes are evolved, and a 
product is obtained which is most probably identical with 
'the oxycellulose obtained by treating cellulose with excels 
s)f nitric acid. 

The appended table shows the amounts of nitric acid of 
-various strengths combining with cellulose, and the contrac- 
rtioii produced. 


Specific Gravity of 
jN uric Acid'. ' 

Nitric Ac'd 

Com blued. 

I Shrmkiigc. 

ri 1 

Per Cent. 

3(1 

Per Cent. 
1*0 

1-3 

3*8 

1*0 


7*1 ; 

1*0 

r37.5 

7*.5 

1*0 

i'38 1 

10*8 

2*5 

1-4 ' 

27*3 

]0*0 

1-415 1 

3.5*8 

13*0 


Treatment with nitric acid of higher sp. gr. than 1*415 
vesults in the formation of nitrocellulose, 'J’he product is 
^>robably cellulose nitrate, CoHjoOa. HNO^, possibly— 

CH2(CHOH)4.C(0. NO, 0(011), 
which requires 37*2 per cent, of nitric acid, the deficiency 
found being due to the iustubility of the product. T. F. B. 

Celluloid i Solubility oj H. Flemming, 

Chem.-Zeit., 1904, 28 , 213 — 214, 

Is experiment! with nitrated paper the author found that 
only about 2 per cent, was dissolved by hot amyl acetate, 
•whilst dichlorhydrin dissolved 10 times as much. In the j 
latter case a e'ear solution was readily obtained on warm- j 
iiig, but a solution containing 10 grms. of the nitrocellu- 
Jose in 50 grms. of solvent underwent some decompositioo | 
when heated, giving off nitrous fumes and becoming more 
hiuid. The solution could be diluted with alcohol, A 
mmilar partial denitrification of celluloid was observed. 
When filiely-cut pieces of celluloid were warmed with 
100^ grms. of dichlorhydrin, solution readily occurred at 
ISO C. ^When 9 grms. of celluloid were present (tempera- 
ture 140 C.) Ted fumes were evolved, which increased 
until 27 grms. had been added, and subsequently decreased. 
As the concentration of the solution increased, the colour 
became darker, but the temperature should be kept below 
the boiling point of dichlorhydrin (176*^ C.). A concen- 
trated solution (100 grms. in 100 grmi.) solidified instantly 


on the addition of amyl acetate, benaene, or epieblor- 
hydrin, and Was readily miscible with linaeed oil fatty 
acids. Ttie adilition of alcohol to the solution caused a 
separation of the celluloid.— C. A. M. 

Exglish Patents. 

Paper for manifolding copying processes; Method of 

preparing and printing surfaces therefrom with 

self contained ink or colour supply. W. H. Hutchiu- 
son, Shanklin, Fog. Pat. 24,532, Nov. 8, 1902. 

SoFT-sizBD paper is impregnated with mt-lted fat, «.g., with 
a mixture of stearic and oleic acids and paraffin wax. The 
1 excess of fat is removed by means of heated rollers at a 
temperature of 200®— 35o° F. to such an extent that the 
paper will not grease off at lower temperatures than that 
of the rolls. This treated paper is placed on u moderately 
soft surface, and the desired wTiting or de.'iigQ is impre>se<l 
thereon with a pen, style, or die, in such a way that ft 
stands up on the back of the paper in distinct ridges, with- 
out perforation of the paper. A special ink composed of 
glycerin, alcohol, and aniline dyestufif, is spread upon the 
positive side of the paper, which is then reversed on an 
inking pad. When the negative side of the paper ia 
treated with an “ inducting fluid,” composed essentially of 
alcohol, the ink is enabled to penetrate through the paper 
only in those places which have been compressed by the 
pen; these penetrable places, standing in high relief, con- 
stitute the printing surface for taking manifold copies. 

—J. F. B. 

Paper and Pulp Machines; Impts. in . S. Milne, 

Edinburgh. Eng. Put. 2420, Feb. 2, 1903. 

I In machines working on the principle of the oylinder 
I paper-making machuie, the endless wire sieve, instead of 
; being carried on the walls of a cylinder revolving in a 
j vat, is caused to dip obliquely or vertically into the vat and 
I out on the other side. The wire in the vat is guided by a 
, number of rolls, carried by end-pieces which make a water- 
: tight connection between the edges of the wire and the 
I walls of the vat. In this way the wire makes a oentral 
j compartment inside the vat, the pulp being outside, and the 
, waste water inside this compartment. The pulp is caused 
to adhere to the wire, either by a difference of level between 
the liquid outside and that inside the wire, or by pumping 
off the water from the inside by suction boxes applied at a 
certain point. — J. F. 13. 

•^Carton Pteire'* [Decorative MouldingJ ; Preparation 

of . K. G. Jttekmn, London, j^^ng. Fat. 6703 

March 23, 1903. * 

“Carton pierre” is prepared, in a liquid condition, by 
mixing I part of pulped paper, 2 parts of glue, 20 part! of 
water, 10 parts of whiting, and 10 parts of boiled plaster of 
Paris together, and adding to the mixture 0*05 put of 
sulphuric acid immediately before it is introduced into the 
moulds. .Such a composition sets readily without shrinkage, 
and takes the pattern more sharply than the usual plastic 
composition. — J. F. B. 

I French Patent. 

! Paper and Cardboard / Process of Sizing . F. Dobler. 

Fr. Pat. 329.178, Dec. 19, 1902. 

The paper is soaked in a solution or emulsion containing 
rosin soap, to which animal size may be added if desired 
The rosjn ia then precipitated in the sheet of paper by 
treating the latter with a solution of nlam, which at the 
same time has an astringent action on the gelatin, the sized 
paper being subsequently dried.— J. F. B. 


XX.-FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTSACTS. 

Bismuththprotocatechuic Acid, P. Thibault. Bull. Soc. 
Chim., J904, 31 , 176—178. 

The author has prepared this compound by the intemistfoii 
of anhydrous or hydrated biamuth oxide and p^otoeatedhaie 
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iicid in water. It is a microcrystallioe powder, formula 
CyUftOjBi, the bimuuth bein^? attached to the phenolic 
hydroxyls. The sodium, potaswura, and ammonium salts 
and the anilide were prepared imd analysed. — F. S. 

Papavcrinium Bases. H. Decker and 0. Klauser. 

Ber., 1904, 37, 520— ,531. 

The authors discuss the constitution of the ]>apavcriniam 
bases and their decomposition products, and describe the 
formation of the JV-methyl, iV-ethyl, and JV-benzyl deri- 
vatives of fvo-papaverine, a base isomeric with papaverine, 
and of f).7-dimethoxy- and 0‘7-dihydroxy-2-ben2yl*l-MO- 
(juinolone, oxidation products of .ZV-henzyl-fso-papaverine. 

— A. S, 

Terpenea and Essential Oils. 65. O. Wallach, 
Annalen, 1904, 331, 318— 333. 

In the present communication the author describes the 
properties of campherphorom\ an isomer of pulegenone ; its 
decomposition by water in presence of alkali into acetone 
and 1 .ti-methjlcyclopentauone ; and a comparison of 
eampherphorone and pulegenone with other cyclic ketones, 
both saturated and unsaturated. — A. S. 

Camphor Synthesis^ Schindelmeiser. J. Soc. Phys. Chim. 
Russ., 1903, 954. Chem. and Druggist, 1904, 64, 379. 

TriJi: author finds that the most favourable temperature for 
the production of horneol by the action of oxalic acid on 
pinono (see this J., 1904, 75, 26(1) is 110'^ C>, and that the 
greatest yield obtainable is 70 grms, of borneol from 
350 grms. of pinene. He points out that this small yield, 
apart from further loss in converting the bonicol into 
camphor, is against the remunerative production of 
synthetic camphor. Moreover, borneol can he obtained j 
more economically from the oil of Abies aiberica (see this i 
J., 1903, 879), which contains from 36 to 50 per cent, of j 
hornjl acetate. — A. S. | 

Rare Earths ; Contribution to the. knowledge of the . 

W. Blitz. XXIV., page 341. 

Acetanilide ; Two New Reactions of \^DistinctKin from 
Phenacetin^ — . F. Barral. XXIII., page 339. 

[ Phcnacethif New Colour Reactions of , K. Barral. 

XXIII., i»ago 330. 

(hnehona Succirubra ; De Vrifs Liquid Ertract of 

f )etermination of Cinchotanuates in , J. Warm. 

XXIII., page 341, 

English Patent, 

Cream of Tartar; Manufacture of . U. Roux, , 

-Malaga, Spain. Eng. Pat. 7363, March 30, 1903. | 

See Fr. Pat. 328,713 of 1903 ; this J., 1903, 1014.— T. F. B. i 
United Stater Patents. 

Organic Acid Compounds [^Anhydrides'] ; Process of 

Making . W. Biiuml, Assignor to Hadis?hc Aniliu 

und Soda Fahr., Ludvvigshafeu. IT.S. Pat. 752,947, 
Feb. 23, 1904. 

See Eng. Pat. 24,255 of 1902 ; this J., 1 9C3, 1 1 47.— T. F. B. 

[AdrcnaliH'] Glandular Ertractire Compound. J. Taka- 
mine, New York.. U.S. Pat. 753,177, Feb. 23, 1904. 

The eompeunds claimed are the salts of the extract of the 
suprarenal glands (“ adrenalin,” “ supnirenin,” *• epine- 
phrin this J., 1901, 746, 1903, 818, and 1904, 203) with 
Imlogcn acids, which are stable in aqueous solution, and 
possess ttll the physiplogical and therapeutic properties of 
the uncorabined extract. — T. F. B. 


Of oaamioAL industry. 


French Patent. 

Pinene Hydrochloride; Production of Pure — — Chom,. 
Fabr. Uerdingen, liienau and Co, Addition, dated 
Dec. 19, 1902, to Fr. Pat. 328,009, June 27, 1902. See 
this J., 1903, 1101. 

Concentrated sulphuric acid, while reslnifying the im- 
purities associated with pinene hydrochloride, does not 
materially decompose or dissolve the hydrochloride itself, 
even at fairly high temperatures. The crude hydrochloride- 
may, therefore, be agitated with an equal volume of con- 
centrated sulphuric acid, and the product cooled by ice- 
and distilled with steam. Or the impnritieo may be re- 
moved as far as possible by saponification, as in the 
principal patent, and the product treated with concentrated 
sulphuric acid in a centrifugal separator, and the hydro- 
chloride purified by sublimation. — T. F. li. 


XII.-PH0T06RAPHIC MATERIALS AND 
PROCESSES. 

Development and Fixing ; Combined — — , T. T. Baker. 
Phot. J., 1904, 1—6. 

Although Lumiere and Scyewetz have found that trace.** 
of thiosulphate in the developer give rise to “ dichroic fog ” 
(this J., 1903, 759), it appears that, by the use of a suitable 
solution, plates may be developed and fixed simultaneously, 
giving a negative quite free from “dichroic fog,” even, 
when 25 per cent, of thiosulphate is present. Although 
development is more rapid at first, the whole time re- 
quired for dovelopinenl is considerably increased, and to 
obtain a negative of good ilen'-ity it is essential that the 
image shall appear very rapidly, as otherwise fixation will, 
proceed too rapidly. The developer used must Iv one which, 
when used in the usual way, has very little tendency 
to fog, and must contain alkali hydroxide ; “ edinol ” and 
quinol (hydroqiiinone) were found to give the best results. 
The following is a typical example of the combined solu- 
tion : — Edinol, 2 grms ; potassium metabisulphite, 3 grms.; 
sodium sulphite, 10 grms.; sodium carbonate, 20 grms.; 
sodium hydroxide, 4 grms. ; thiosulphate 40 — 50 grins. ; 
water, 200 c.c. ; the addition of small quantities of bromide- 
was found to give negatives of increased contrasts with the 
solution mentioned, whilst the exposure necessary is less than, 
that required when an ordinary developer i.s used. — T. F. B,. 

Carbon Tissue ; Sensitising — — . II. W. Bennett. 
Phot. J., 1904, 44, 7— y. 

The sensitising solution used consists of potassium bi- 
chromate, 4 parts; citric acid, Ipart; water, 200 parts j. 
and “ammonia,” about 3 parts ; the amount of ammonia 
may vary with diflerent tissue.*. Papers prepared in thii^ 
way require about 5o per cent, longer for printing than 
the ordinary tissues. — T. F. B. 

Silver Halides ; Photo-chemical Behaviour of Unemulsi/ied 

. K. Schaum and W. Braun. Zeits. wiss. Phot» 

through Phot. J., 1904, 44, 13. 

An image which can be developed is formed by the action of 
light on silver bromide, precipitated from dilute solutions 
the plates are also susceptible to “ ripening ” to a certain 
extent, the gradation being increased considerably thereby. 
“ Solarlsation ” is clearly marked. Rontgen rays affect 
silver halides directly, and not owing to the fluorescence 
of the support, and “ solarisation ” was observed after 
80 minutes exposure. — T. F. B. 

Pyrogallol Developer ; Properties of the — — , and a cause 
of the production of Fog.’* W. Vaubel. Chem.-Zeit.^ 
1904, 38, 213, £32—234. 

The rate of absorption of oxygen by alkaline pyrogallol is- 
greatest when sodium hydroxide solution of about 3 per 
cent, strength is employed. The amount of oxygen ab - 
sorbed is greatest (3—3^ atoms of oxygen per mol. of 





pjrogttIM) 'nlh.a coBcwtnttMD ot ilkali «f fton o-s to 
«*3 iW 6eoto With a hijjher oon«oivimion of alkali, the 
amount of otcygen absorbed, decreases. The oxidatioa 
products form^ vary according to the nature and oonceu 
^ration of the. alkali. Among them are bexahydroxydi- 
phenyl (seo Harries. Brr., 1902. 36 , 2954), the compounds 
<C 4 H 40 a)ii and CjoHj^Oib (see Berthelot, this J., 1898, GOa, 
and Comptes rend.. 1898, 136 , 1469), and a compound, 
Isolated by the author. The production 
of “,fc^ ” on photographs which have been treated with a 
pyrogallol developer is in most cases due to the formation 
■of larger or smaller amounts of oxidation products of 
pyrogallol insoluble in alkali, but can be completely or 
.almost completely prevented by the addition of sodium 
tiulphite to the developer. — A. S. 

Engiish Patents. 

•Cellulose Acetate [for Photographic Films, ; Matin' 

fact are of . H. E. Newton, London, hrom Farben- 

tabr. vorui. F. Bayer & Co., Elberfeld. Kng. I’at. 784G, 
March 30, 1903. 

See Addition of .Tan. 30, 1003, to Fr. Fat. .317,007 of 1901 ; 
4his J., 1903, 1016.— T. F. B. 

Collodion Emulsions ; Method for the Preparation of 

Durable for nil Colour flags of the Spectrum, 

suitable for the production of Negatives for half-tone 
■ill natural colours. F. Nuscb, London. F'rom the 
Franklin Tar.^ulat, lindapest. Kug. Fat. 14,073, Juno 24, 

1903. 

'Collodion emulsions are treated with di-iodoflnorescein, 
Ac., or with “ sensitive salts or solutions.” The emuhious 
thus prepared may be treated with suitable dyestuffs (free 
from silver) to increase their teusitiveuess lor particular 
rays. — T. F. H. 

Trichromatic Photography. II. .TumeauY and W. N. L. 
Davidson, Brighton. Fug. Fat. 3730, Feb. 17, 1903. 

Tiiuek negatives are prepared us usual by using red, blue, 
and green light filters. A silver chloride print (or trans- 
<parency) is prepared from the negative taken through 
the red screen, and is toned bine; thin films of bichro- 
iiuated gelatin are exposed under the other two negatives, 
and immersed in dilute acid. The film from the negative 
taken through the green screen is now stained red and 
superimposed on the hluo print already made, and that 
from the negative taken through the blue sereen is stained 
■yellow and superimposed on the red film, and the whole 
fastened together — T. F. B. 

Photographs and Photo- Mechanical Prints ; Process and 

Apparatus for the Production of Coloured . A. A. 

Gurtner, Berne. Eng. Fat. 7924, April C, 1903. 

3Skk U.S. Fttt. 730,464 of 1903 ; tins J,, 1903, 820.— T. F. IL 

Photographic Printing Paper or the like; Process for 

Preparing . I. Hoffsizmmer, Dilren, Germain. 

Eng. Fat. 2.5,390, Nov. 21, 1903. 

Price to being coated with the emulsion, paper is treated 
•with “zapone” or similar substance, t.e,, a solution of 
-celluloid iu amyl alcohol, amyl acetate, acetone, &c. ; it is 
■said that the emulsion is not absorbed by paper thus 
jprepared, but adhere.s strongly to it. — T. F. B. 

United States Patents. 

Dgfstufff Semitising — [for Photographic purposes']. 
E. Berendes, Elberfeld, Assignor to Farbeufabr. of 
Elberfeld Co., New York. U.S. Pat. 762,323, Feb. IG, 

1904. 

JBt treajting with sodium hydroxide the compound obtained 
|)y the aetion of diethyl sulphate on quinaldine, a dyesfuif 
m obtained which is soluble in water, alcohol, and chlbro- 
]lorm, giving a violet solution, and which has the property 


of imparting greater sensitiveness to photographic emttUWs 
for *' disttnot colours of the spectrum.’*f tp. F. B. 

Photographic Emulsion ; Sensitive — .i— , A. Bioheugriin, 
Elberfeld, and A. Braun, Mtllhauseu, Assignors to Far> 
Iwmfabr. of Elberfeld Co., New York. U.S. Put. 752i888, 
Feb. 16, 1904. 

See Fr. Pat. 820,468 of 1902; this J.,'l903, 820.— T. F. B. 
Fbkncu Patent. 

Photographic Emulsions ; Process for Optipalfg SeHst' 

Usings* . by means of Dyestuffs. ,8oo. Anon, Prod. 

F. Bayer et Cie. Fr. Pat, 336,298, Oct. 29, 1903, 

Kmulbions suitable for the preparation of panchromatic 
plates, films, and papers are prepared by emulsifying with 
collodion, gelatin, &c„ freshly' precipitated silver halides 
which have been previously stained by means of a solu- 
tion of a Miitable dyestuff. For instance, silver bromide 
is stained by a five minutes immersion in a 0*01 per cent, 
solution of Frythrosin, washed until the washings are colour- 
less, and emulsified with a 4 per cent, gelatin solution in the 
usual manner. — 'f. F. B. 


XXII.-EXPLOSIYES. MATCHES, Etc. 

Paper [for Cartridges] ; Resistance of — to Moisture^ 

Winkler. XIX., page '334. 

English Patents. 

Xtfroglycerin ; Manufacture of . F. L. Nathan, J. M. 

'rhoinpson, and W. Kintoul, Waltham Abbey, Essex. 
Fug. Pat. 3020, Feb. 9, 1903. 

'PiiK object of the invention is to prevent the formation and 
separation of iiilroglyccriii iu the waste acids after the 
iiiiroglycerin iuiiially formed iu the nitrating vessel has 
been separated and removed. It has been found that if a 
relatively Bmall quantity of water be added to the waste 
acid, all farther separation of nitroglyceriu is prevented, 
and the strength of the waste acids is so slightly reduced 
that their separation and re-concentration are not affected, 
“ Aftei’-sejiaration ” is thus done away with, and the nitro- 
glycerin plant simplified and its output increased. The 
operation may be carried out in the apparatus described in 
Fug. Fat.1.5,983 of 1901 (this J., 1902, 927). After nitration, 
separation is commenced at a tempeniture such that when 
all the displacing acid has been added, and the separation 
ol the nitroglycerin is completeAhe temperature ot the con- 
tents of the nitrating vessel shall not be lower than 13° C. A 
sutheient quantity of displacing acid is then run off through 
the uaste-acid cock, to adow of the remaining acids being 
air-stirred without splashing over the top. A small quantity 
of ■water (from 2 per cent, to 5 per cent., acoordiug to 
strength of acid and temperature) i« now slowly added 
through the sepuration cylinder, aud the contents of the 
nitrator are air-stirred, but not cooled, the temperature being 
allowed to rise slowly and regularly as the water is addeil — 
usually about 3“ C. for each per cent, of water added. 
When air-agitatiou has been stopped, the acids are kept at 
rest fora short time, in order to allow of any small quantity 
of iiiitiHlly formed nitroglycerin adhering to the coils and 
sides of the vessel rising to the top. When this has been 
separated by displacement, the acids are ready for denitra. 
tion, or can be safely stored without further precaution. 

— G. W. McD, 

Guncotton ; Manufacture of . J. Selwig, Brunswick, 

Eng. Fat. 6409, March 19, 1903, 

See Fr. Pat. 327,803 of 1902 ; this J., 1903, 963.—T. F. B. 

Explosives.. J. Wetter, London. From Westfklifich--Anliisdt. 
l!ipfengBtQff Act.-Gea., Berlin. Eog. Pat. 8898, April SO, 
1908. ' 

g»BFr.Pat. 329,031 of 1903 ; this J., 1903, 1015^T. fiS* 

' ' tf . A ’ 
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XXni -ANALYTICAL CHEMISTEY. 

APPARATUS, ETC. 

Thermostat for Use in connection with the Refractometric 

Examination of Oils and Fats ; Simple . '1'. E. Thorpe. 

J. Chem. Soc.'lOOl, 85 , 257—259. 

In examining oils and fats in the Zeiss biityro-refractomeler. 
ii is generally necessary to allow a current of water of 
constant temperature to flow through the apparatus for 
some little time before making the readings. By means of 
the device shown in the figure, it has been found possible 
to secure a steady current of water not varying more than 
about 0 -rC. in temperature throughout the day. In the 
figure, A is a metallic cylindrical vessel, 5 cm. in diameter 
and 5 cm deep, containing about 100 c.c. of water, &c., 
for generating the heating vapour. B is a conical vapour 



chamber in which is suspended the coil C of copper or 
“ compo.” tubing, 25 — 30 cm. long, and with an internal 
diameter of about 3 mm. The cover of C has a diameter 
of 10 cm. 1) is a reflux condenser. K is an arrangement 
for maintaining a constant head of water at the point of 
entrance to the coil, so as to reduce variations in the 
pressure of the current of water. F is a stout glass tube 
acting as a “ tell-tale ” to indicate whether or not the over- 
flow and the current of water through the instrument Z are 
running properly. G and K are pieces of thick-walled 
caoutchouc tubing, H a screw-clamp for regulating the flow 
of water, and M a metal cylinder to reduce loss of heat by 
radiation from the walls of the vapour generator. — A. S. 

INOROANIC-^QUANTITA TI VE. 

Sulphuric Acid ; Detei'minalion of . R. Silberberger. 

Moiiatsh. Chem., 1901, 25 , 220-248. 

Thu inaccurate results obtained in the deterniinatinn of 
sulphuric acid as barium sulphate, io the presence of iron, 
chromium, aluminium, and potassium salts, are stated to be 
due to the co-precipitacion of complex barium salts. Sul- 
pboric acid in the presence of iron, aluminium, and chromium 
can, however, be accurately determined by precipitation with 
strontium chloride in alcoholic solution, and the method is 
especially suitable for the rapid determination of the sulphur | 
in pyrites. « About 0*5,grra. of the pyrites is decomposed by 


j 20 c.c. of aqua regia^ evaporated several times with hydro- 
I chloric acid, the residue treated with hot hydrochloric acid 
! and filtered. In the filtrate the sulphuric acid is precipitateth 
by alcoholic strontium chloride solution and 100 c.c. of alcohol 
are added. The precipitate is digested at a moderate heat for 

1 hour, allowed to settle in the cold, and the clear solution 
poured oflE through a filter. The precipitate is stirred witlr 

2 c.c. of hydrochloric acid (2:1) and 50 c.c. of alcohoU 
allowed to settle, the clear solution again poured off, and!t 
the precipitate ^\ ashed with alcohol, three times by decanta- 
tion, and finally on the filter. The precipitate filters well 
and is free from chlorine. The results are concordant and 
are 0*89 per cent, higher than those obtained by LungeV 

, method and()-53 higher than those obtained by Kttster’tv 
method (Zeits. anorg. Chem. 19 , lOo). — A. S. 

Arsenic ; Rapid determination of in Sulphuric and'. 

Hydrochloric Acids. N. G. Bliittner and J, Brasseur. 
Chem.-Zeit., 1904, 28 , 211. ' 

The method is based on the conversion of the arsenic into- 
arsenic tri-iodide, as in Seyhel and Wikander’s qualitative 
method (Cliem.-Zeit., 1902, 26 , 50) — 

A.s.O, 6HC1 + 6Kl = 2ASI3 + 6KC1 + 3H2O or 
A«2(1, + iOHCl lOKI - 2A8T-, + lOKCl SHaO and 

Aslj = Ablj ■+ Ij. 

The arsenift tri-uxlide is nearly insoluble in hydrochloric- 
acid or Milphuric acid, and is filtered off through cotton 
wool or glass wool, and converted into arseuious acid 
2ABI3 + SH.iO = A82O3 -f 6111. The avsenious acid ia 
neutralised with sodium bicarbonate and ihe resulting, 
sodium arsenite titiated with a standard solution of iodine. 

Hydrochloric Acid. — 50 c.c. of the acid, preferably of 
20“^ to 22'' B. (if necessary streiigthenod with pure sulphuric- 
acid) are mixed with constant stirring with 5 c.c. of a 30 per 
cent, solution of potassium iodide, and the liquid filtered 
after one minute through a Soxhlet^stube containing cotton- 
wool or glass-wool, the beaker being washed out with a few 
c.c. of pure strong hydrochloric acid containing 10 per 
cent, of the potassium iodide solution. The precipitate is 
then dissolved off the filter by water, and the aqueous solu- 
tion rendered slightly alkaline with pure sodium bicarbonate 
and titrated with N/lO iodine solution. Twice the number 
of c.c. used, multiplied by 0 ’00375 and divided by the 
specific gravity of the acid, gives the percentage of arsenic. 

Sulphuric Acid. — In this case the concentration of the 
acid should be about 45° B. With a strength above .50° B. 
some iodine is liberated from the potassium iodide, whilst 
an acid below 45 B. dissolves some of the arsenic tri-iodido. 
The disturbing effect of chlorine on the reaction, as also of 
ferric chloride, or selenium in hydrochloric or sulphuric acid is 
prevented by the addition nf a few drops of a concentrated 
solution of stannous chloride. Although arsenic is also preci- 
pitated by stannous chloride the reaction does not take place 
lor some time. Lead in sulphuric acid also gives a precipi- 
tate with potassium iodide, but the addition of sufficient 
strong hydrochloric acid prevents the precipitation of leader 
tin. In the deterininatioo, 25 c.c. of the sulphuric acid 
(brought to about 45° B.) are mixed with 25 c.c. of pure 
hydrochloric acid, and treated with potassium iodide solutioa 
as described above. Four times the number of c.c. of iodine 
solution used multiplied by 0*00375 and divided by the 
specific gravity of the acid gives the percentage of arsenic 
in this acid of 45° B. The whole determination can bo 
made in about 10 minutes, and is stated to give very 
accurate results with acids coataiuing as little as 0*001 per 
cent, of arsenic. When the amount exceeds 0*2 per cent, a- 
smaller amount of acid should be taken for the test and 
made up to 50 c.c. with pure concentrated hydrochloric: 
acid. — C. A. M. 

Arsenic and Antimony in Nickel Speissf Determituttiah 
of - — . H. Nisseuson and A. Mittasch. Chem.-Zeit.». 
1904, 28 , 184—186. 

Thm following modification of the GySry method (for- 
deternaining antimony in lead) is recommended (see this 
J., 1903, 967): 0*5 grm. of the substance is digested at 
300° — 400° C. with 8 c.c. of concentrated solphurie acid 
until the mass is nearly or quite white. After coolbg it 
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heated to boiling ivith a little water, to diefoWe anj hatio 
salts, and treated with Bulphuretted hv^gen to throw 
down arsenic, antimony, and copper. The precipitate is 
filtered and washed with a little acidified sulphuretted 
hydrogen water, after which it is heated with 7 c.c. of concen- 
trated sulphuric acid to dissolve the sulphur compounds. 
The cooled solution is made up to about 100 c.c. with water, 
strongly heated and titrated with decinormal potassium ■ 
bromate, in presence of three drops of a sulphuric acid ' 
solution of indigo as indicator, preferably added towards the ! 
end of the operation. To separate the arsenic and antimony 
the solution is treated with an excess of potassium bromate, 
a portion is then evaporated, treated with — I grm. of 
tartaric acid when cold, then rendered alkaline with am- 
monia and treated with 80 c.c. of magnesia mixture. After 
standing several hours the precipitate is filtered off, washed 
with a little ammoniacal water, the filtrate concentrated, 


cipitate of aluminium imd ircm hydroxides obtained in the 
usual manner is washed, dissolved iu b^d^^blotdo aeid„tbe 
solution nearly neutralised with sodium carbonate, and 
sodium sulphite added till a precipitate begins to form. 
The precipitate is redissolved in a slight excess of hydro- 
chloric acid, and the solution boiled vigjorously till all the 
sulphur dioxide is expelled. The precipitated alumina is 
stated to be compact and ginnular ; it is filtered off, washed, 
redissolved iu hydrochloric acid, and precipitated again in 
the same manner as before. The precipitate is finally 
ignited and weighed as alumina. The results are staled to 
be accurate within O’ 3 per cent. Zinc, manganese, nickel, 
and copper have no influence on the results, but the latter 
are affected by the presence of titanium, phosphorus, lead, 
arsenic, and antimony. — A. S. 


acidified with sulphuric acid, and the antimony and copper 
precipitated with sulphuretted hydrogen. Finally, the 
treatment vith sulphuric acid and titration with potassium 
bromate are repeated, the arsenic being estimated by 
difference.— C. S. 


OJiGAyiC-^-QUAllTA riVE. 

EdibU Fats ; Analysis of ^ particularly the Detection 

of Cocoa-nut Oil in Butter and Lard. A, Juckenaok 
and R. Fasternack. Zeits. Untersuch. Nahr. Genuss- 
mittel, 1904,7 193—214. 


Gold', Electrolytic Analysis of . F. M. Perkin and 

W. C. Prebble. Paper read before the Faraday Soc. 
Electro-Chemist and Metal!., 1904, 3 , 490—494. 

The authors propose the use of ammonium thiocyanate in 
place of the potassium cyanide which is generally recom- 
mended. With a cunent density of 0*2 amp^re per 
sq. dcm. the deposition of 0*0.5 to 0-08 grra. of gold is 
complete in five to six hours in the cold, and with 0*4 to 
0*5 ampere in Ij to 2 hours. The solutions employed 
contained b grros. of ammonium thiocyanate in 120 to 
150 c.c., the gold chloride solution which was used for the 
tests being added in measured volume. The deposit of 
gold is redisHolved from the platinum by use of potassium 
cyanide and an oxidising agent, e.y., hydrogen peroxide. 
The completion of deposition is judged by testing a sample 
of the electrolyte with stannous chloride after the thio- 
cyanate has been decomposed with sulphuric acid. For 
most of the determinations the gauze flag electrodes 
designed by one of the authors (this J., 1903, 1064) 
were employed ; a suitable form of stand for platinum 
basins, as also a heating bath to keep the temperature 
constant at from 55” to 60° C., are described. — R. S. H. 

Alumina [in Metallurgical Products'] ; Method for the 

direct determination of . C. !£. Rueger. Eng. and 

Mining J., 1904, 77 , 357. 

The following modification of a method proposed many 
years ago by WOhler, based on the precipitation of alumina 
from a slightly acid solution by sulphur dioxide, is stated to j 
be sufficiently accurate for technical purposes. The pre- j 


The author shows that on subtracting 200 from the saponi- 
fication value and further subtracting the result from the 
Reichert-Meissl value, a figure is obtained which, in the ease 
of pure butter, varies from — 4*14 to — 3*39, whilst with 
cocoanut oil the figure lies between — 47*0 and — 60*7. 
Again, the mean molecular weight of the volatile, water- 
soluble fatty acids of butter is stated to be from 95*0 to 
99 • 0, and that of the non-volatile insoluble fatty acids is from 
259*5 to' 26 1 *0. The volatile soluble fatty acids of cncoauut 
oil have a mean molecular weight of 130*0 to 145*0, and 
the non-volatile insoluble acids 208*5 to 210*5. The 
phytosteryl acetate test affords the most certain means of 
detecting cocoanut oil, or other vegetable oil, in butter and 
lard. The melting point of the acetate after the fifth 
rc-crystallisalion never exceeds 115°C., if vegetable oils be 
absent. When the melting point is 117® C. or higher, 
vegetable oil is certainly present. In the determination of 
the Reichert-Meissl value of cocoanut oil only about 37 per 
cent, of the total volatile fatty acids are found in the dis- 
tillate, whilst in the case of butter, about 80 per cent, pass 
over during the distillation. If further successive quantities 
of water be added to the distillation fiask and the boiling 
continued, distillates are ohtaiued containing the remainder 
I of the volatile acids. In the case of butter, the fifth distil- 
[ late is practically free from volatile acids, but with cocoa- 
nut oil, even the eighth distillate still contains an appreciable 
quantity of volatile acids, requiring 0*45 c.c. of N/IO alkali 
for their neutralisation. The results of numerous analyses 
and experiments tire given, and are summarised in the 
following table 


R«'icl)ert-Mi*issl Saponification 
Value (a). | Value (i). 


Pure butter 

Butter fat + 10 per cent, 1 

of cocoanut oil | 

Butter fat + 20 per cent, j 

o£ cocoanut oil I 

Coniinercml butters con-f 
taining cocoanut oil • • • ( 


‘27*51 1 

223*37 

25*27 ' 

226*96 

24*06 

23(*’22 

•24*40 

2S2-24 

10*20 

230*50 

2* *35 

‘235*83 


** Differenco ” 

a- (6 -21(0). 


+ 4*14 

- l*(ltl 

- 0*10 
- 7*84 
-ir.HO 
-11*48 


Butyro- 

Eefraciorneter. 


Phytosteryl- 
Aceinte Test, 
M.P. 



+ 0*4 *200*13 

-0*5 .. 264*00 

- l*.'5 .. 2*0*02 

-2-4 .. 248*7« 

-1*0 121*2° C.* 246*41 

- 3*2 115*0’ C.t 247‘SIU 


* After fifth crystallisation. 


t After seventh crystallisation. 


— W. P. S. 


Acetanilide ; Two new Beactwns of [pistinction of — — 
f^om Phenacetin], E. Barral. J. Pharm. Chim. 1904, | 
19 , 287 . ! 

Phosphonwlybdic acid reagent, added to a solution of > 
acetanilide, gives a bright yellow precipitate, soluble on ; 
wanning. Phenocetin gives a similar precipitate which i 
remains insoluble when heated. , { 

M<tndelm*» reagent (1 grm. of ammonium vanadate in 
200 grmi. of sulphuric acid) gives a red colour, rapidly 


changing to greenish brown, with acetanilide. With 
phenacotin the colour at first is olive green in the cold, 
becoming reddish brown when warmed.-^. 0. B. 

Phenacetin; jYew Colour JReactions for E> Bsxrid. 

J. Pharm. Chim. 1904, 19, 287— 238. 

Sodium persulphate produces a yellow colour when 

widi pbenacetin; this deepens to orange on protO|i;|^' 

bOtHng. 



m 


JOtJ&KAL OF THE «DO|]KW ^ IKDUSTET. tilircli »ii 


Bnmme water, when heated v>ith a few cryatali of 
pheoaoetin, colours them ro«»e ; the liquid becomer oracfce 
^Uow^ aud, on cooling, a brown precipitate u gradually 
formed. ^ , 

MiUon's reagent ( I part of mercury ti-eated with its own I 
weight of strong nitric acid and heated to about 60'’ C. for j 
solution. Two vols. of i^ater are added, the liquid let j 
stand, and (he clear liquid decanted for use) heated with j 
pbeuaoetin gives a yellow colour passing to red; nitrons ‘ 
fumes are given off and a yellow precipitate is formed. i 

-J.O. B. i 

|) - Nitrophenylhydrazine and p - Dinitrodihenzylhydrazine ; 

Some Hydrazone Derivatives of [Detection of 

Acetone or of Wood Spirt t in denatured Alcohol]. 
A. van Ekenstpin and J. ,T. Blanksiua. Zeits. Ver. 
deutsch. Zuckerind. 1904, 190 — 194. 

p-NiTROrHENTLUYDUAZiNE Can bc Utilised for the detection 
of wood spirit in denatured alcohol, in virtue of the acetone 
contained therein. A quantitative dct(^rmiDation of acetone 
in alcohol is performed by mixing a solution of c.c. of the 
spirit in 1.5 c.c. of water with a solution of 400 mgrras. of 
the hydrazine in .5 c c. of 30 per cent, acetic acid. The 
p-nitrophenylbydrazoiie of the acetone, m. pt. 148' C., 
separates almost immediately, and after standing for 
30 minutes, is collected on a tared filter, washed with a 
little 20 per cent, alcohol, aud dried at 105'’ C. Any 
aldehyde originally present must first be destroyed by 
caustic potash. Glucose yields two isomeric p^nitropbenyl- 
hydraiones. One of these is obtained by heating 2 grnis. 
of glucose in .30 c.c. of strong alcohol for 10 minutes on the 
water-bath with 2 grms. of the p-nitrophcnylhydrazine. 
This hydrazone melts at C., [a]„ « + 21 •,5°; it is 
sparingly soluble in alcohol. The other is obtained at 
ordinary temperatures from a solution of 3 gnus of glucose 
in a little water, 3 grms. of jp-uitiophenylhydrazine and 
30 c.c. of glacial acetic acid. It melts at 195® C., [a]n *= 

— 128*7'' Both these hydrazones yield the same osa- 
zone, m. pt. 2.57" C\, [a],> - - 21 *4'’. In the same 
■way mannoie yields two hydrazones, m. pt. 190’ (\ and 
202'^ C. respectively, the latter being produced in presence 
of acetic acid. The following sugars yield only one p-nitro- 
phenylbydrazone respectively : fructose, in. pt. 176'’ (a, 
[«]„ — + 16“ (osazone identical with that from gluco.se); 
gcUactose, in. pt. 192“ C., [ajp =• + 45*6°; xylose, m. pt. 
156° C., readily soluble in alcohol ; rhamnose, m. pt. 186° C., 
[«]„ + 21*4°; arabinose, m. pt. 16H’ C., [a],, + 48*8°; 
maltose and mtlk sngar do not react in alcoholic solution. 
The p-nitrophenylhydrazoues are readily decomposed by 
heating with the calculated (juantity of benzaldehyde, 
regenerating the sugars. — J. E. B. 

ORGANIC^QUANTITA TI VE. 

Sugar J Analysis of . K. Abraham. Zeits. V"er. 

deutsch. Zucker-Tnd., 1904, 187 — 188. 

It is proposed that in the analysis of a white sugar the 
following determinations shall be made : — Moisture = W ; 
ash *» A ; difference between the alkalinity of the sugar and 
alkalinity of the ash = D ; organic non-sugar (empirical 
coefficient =- 3) = 31) ; invert sugar = 1. The saccharose 
is then calculated as equal to 100 — (W + A + 3D + ]) 
and the result is said Ui bc more accurate than by polurisu- 


lion. Any raffinose which may be present is $how& hi the 
^iffeteno© between the polarisation and the ehlcmated 
perdentage of saccharose. —'J. F. B. ‘ ‘ 

Sugar Analysis ; Dry Defecation in optical — W. D. 

Horae. J, Amer. Chem. Soc., 1904, 28, 186—192. 

In determining the polarisation of a raw sugar, an error 
is introdooetl, owing to the fact that a precipitate is formed 
by the lead eubaoetate added to the solution of the normal 
weight of sugar before making up to 100 c.c. In order to 
obviate this error, the author recommends defecating in 
such a way that the normal weight of. sugar shall remain 
dissolved in 100 c.c, of the solution. This is done by 
making the solution of the normal weight up to. 100 c.c. 
and then adding small quantities of powdered, anhydrous 
lead snbacetate until the impurities are all precipitated. 
Some refinery solutions, notably such as have been aub- 
I jected to the influence of bone-black, have a tendency to 
I coat the grains of lead salt with insoluble adherent crusts 
I and so prevent the solution of the interior portions; this 
i difficulty may be overcome by adding coarse dry sand, with 
I the lead salt, to the solution before shaking. Comparison 
j of the numbers yielded by this method of working with 
; those obtained by the old method and making allowance 
1 for the volume occupied by the lead precipitate, show'^ that 
I it gives good results. — T. il. P. 

I 

Nitrogenous Substances soluble in Water; Determination 

of in Barley and Malt, Guiness Kesearch Lab. 

Trans., 1903, 1, 61—78. 

Standaed conditions have been determined under whicli 
, the soluble nitrogenous matters may be extracted from 
barley and malt in such a way that the changes which 
take place in these substances during germination may be 
ascertained. In order to compensate for the changes in 
the weight of the grain which occur during malting, 
advantage is taken of the fact that the dry weight of 
1,000 corns ahvays represents an average sample for statis- 
tical purposes, whereby the altered grain can be referred 
, to the original. In performing the actual extractions it 
was found that the time of digestion and the ratio of grain 
to water employed had a considerable influence on the 
: results, owing in the one case to proteidysis and in the other 
I to the influence of the concentration of mineral salts present 
' on the solubility of certain proteids like the globulins. A 
. standard concentration was therefore selected, whether in 
dealing with barley or malt, such that the total final volume 
' (extract + residue) always represented the equivalent of 
I 20 grms. of the dry original barlc}* per 100 c.c. The 
volume of the mixture during the extraction proper was 
always taken at three-quarters of the total final volume, 

I the deficit being adjusted at the end of the process. The 
I finely ground sample was mixed with water in a flask in 
I the proportions indicated, the flask w'as then agitated by 
! mec^nical means for a standard time of six hours ; the 
I volume -was then adjusted and the extract filtered. The 
j nitrogen was determined in the filtrate, direct aud after 
! the removal of the substances coagulated by boiling ; the 
i volume of the dried residue being then calculated from its 
j weight and specific gravity, the results were all finally 
I expressed in terms of the dry original barley. Preliminary 
determinations showed that, in the case of barley, a period 


Solvent. 


, I'ciTuiiti'KO of Nitrogen Kxtractod in Six Hours from 
, Dry Darlpy Jud Us Equivalent Weight of Malt 
(Concentration 20 grins, of Barley or its 
Malt Equivalent i)i*r 100 c.c.). 


N’ltn^ten Extracted per ('ent. of Total Amount 
present in Original Barley (Dry), 


BAEI-Ky. 

Total. 

Cotigi liable. 

NTon-cougulable. 

Totnl. 

j Coagulablc. 

i 

1 

Non-coagulable. 

Water 

0-2.H 

0*000 

0*101 

14*7 

1 n*.s 

9*4 

A {ler cent, suit solution . . . 

j 

ii’m 

0*128 

1 0*200 

22*8 

j 7*5 ! 

li*2 

Malt. 



; 




Water 

0-.W3 

0*142 

am 

30*7 

1 8*3 

‘ " '22*4 

5 pet cent, salt solution. . . 

O’Otftt 

0*212 

0-437 ! 

ai)*3 

1 12’5 ' 

1 

20*3 ' 




•of fiix hoai« was Qecassary for complete tixtraotiou of the 
eolhble mtrcgenous mattertti Wlien extraction was pro- 
longed beyond 12 hours, a slight proteolytie action was 
observed, whereby the non-coagulable matters were in- 
creased at the expense of the insoluble proteids of the 
^rain, the coagulable soluble proteids being uuafihoted. 
la the ease of malt, extraction was .probably complete in 
less than six hours ; when it was further prolonged, a notice- 
able proteolysis occurred, just as in the case of the barley, 
except that in this case the coagulable soluble proteids 
were attacked. The effect of doubling the proportion of 
water to grain was shown, in the case of barley, by a 
marked decrease in the quantity of nitrogenous matter 
extracted, whereas in the case of malt there was no differ- 
ence. Extraction with a d per cent, solution of sodium 
chloride instead of water, caused a considerable increase in 
che quantity of nitrogenous niatter dissolved. The addition 
cf salicylic acid to the extraction mixture Lad no influence 
in restricting proteolysis during prolonged periods of ex- 
traction. In the foregoing table are shown the results 
obtained with a sample of good Wiltshire barley and the 
kiln-dried malt prepared from it. A few experiments with 
air-dried malt indicated that with such malt, proteolysis 
during extraction for prolonged periods was distinctly more 
active than with kiln-dried malt ; it is, therefore, somewhat 
doubtful whether the standard period of six hours is per- 
fectly safe in such cases. — J. E. 11. 

^Chichona Surety uhra, Dc Vrifs Liquid Extract of ; 

Determination of Cinchotannates tn . J. A\'ariu. 

J. Pharm. Chini., 1004, 19, 233— 23G. 

Thk author has previously shown (this J., 1903, 509) that 
evaporation m vacuo as prescribed by Dc Vrij for the pre- 
paration of the fluid extract of cinchona succinibra is 
unnecessary. Criticism is now directed to the method of 
J)e Vnj for determining the amount of alkalotdal cincho- 
tannates in the fluid extract and to the modifleation of that 
process at present ofticial in the supplement to the Dutch 
IMiarmacopoeia, 1902. The latter reads as follows ; — “ lOgrras. 
•of the liquid extract are mixed with 2 grm.s. of sodium 
acetate and 10 c.c. of water. The roddish-hroAvu precipitate 
is collected on a filter, washed with a little water, dried, and 
weighed.” It is found, not only that this washing with 
water removes a notable amount of alkaloids, but that, even 
without washing, the whole of the alkaloids are not pre- 
cipitated by the acetic acid set free in the process. When 
the precipitate was merely collected and dried without 
washing, the weight trom 10 grms. of fluid extract was 
1*03 grm., and the filtrate yielded 0*1473 grui. of 
iilkaloids. Where the precipitate from the same aukount of 
fluid extract was washed with 5 c.c. of wjiter,.its weight 
when dried was o*990 grm., and the washings, collected 
apart, gave 0*062 grm. of alkaloids. A third similar 
quantity, precipitated as before, but the cinchotannates 
■washed with 10 c.c. of water, gave only 0*82.5 grin., and 
fhe washings contained 0*08f>« grm, of alkaloids. In- 
oreasing the amount of sodium acetate employed was not 
found to materially affect the results. The addition of 
-5 per cent of acetic acid to the wash-water was tried, but 
this menstruum was found to remove more alkaloids than 
water alone. The method is therefore condemned, since 
more than 20 per cent, of the total alkaloids present are not 
precipitated, the washing with water removes yet more, and 
the results obtained have but little definite value. In 
valuing the fluid extract of cinchona, the determination of 
the total alkaloids, by precipitation as such, is preferable. 
If it be desired to determine the cinohotannic acia, this can 
foe done in the ammoniacal molher-Iiquor, after shaking out | 
the bases with ether, in the usual manner.— J. 0, B. ! 


OT.-SCIENTmc & TBCHBICAIi HOTES. j 

Rdre Earths ; Contribution to the Knowledge of the — . | 
W. Biltz. AnnaleU, 1904, 331, 884—358. j 

Thu author describes the preparation and properties of the j 
acetyiflcetonates of thbrinm, didyraiuis, praseodymium, j 
ficodymium, samarium^ eerium, lanthanum, and aluminium, i 



and also experiments on their appUeation to the determinar 
tion of the valencies of thorium and the eerite north metalj;,* 
and of the fttomic weight of thorium.*— A, S. 


Magnetk Oxide of Iron ; Formation of —— 6 ;/ heeding 
Metallic Iron in a current of Carbon Dioxide, j. Donau. 
Monatsh. (Ihem., 1904, 26. 181—187. 

By heating metallic iron in the form of very fine wire in a 
current of carbon dioxide, at 1100°— 1200° C., protosesqui 
oxide of iron is produced, identical in appearance, hardness, 
density, and magnetic properties with natural magoetite. 
The presence of a small amount of moisture in the carbon 
dioxide has a favourable effect on the crystalline condition 
of the oxide produced.— A. S. 

Light; Chemical Action of . G. Clamieian and P, 

.'■'fiber. Phot. J., 1904,44, 12. 

o-Nitrobenzalokuyde, in alcoholic, benzene, &a., solution, 
is converted by light into o-nitrosobenzoic acid. A eolourltMs 
eom]iound of the compositiou ( was also obtained. 

-T. E. B. 

Aniline; Direct hydrogenation of — SyntheaLi ofCydlo* 
hexylamine and of two other new Amines. P, Sabatier 
and J. B. Senderens. Comptes rend., 1904, 138 , 457— 
460. 

When the vapours of aniliuH, together with no excess of 
hydrogen, are passed over reduced nickel maiutained at a 
temperature of about C., a considerable absorption of 
the gas takes place, and a liquor with an ammoniacal odour 
is collected by condensation. This liquor contains cyclo- 
hexylamiue, together with two ofher bases hitherto un* 
described, dicyclobexylamine and cyclohexylaniline. 

Cyclohcxylamine, is powerful base, 

boiling without decomposition at 134° C. It has an am- 
moniacai odour*, its density, 0°/0° = 0*87. It turns litmus 
blue, and absorbs carbon dioxide from the air with great 
avidity, forming a well crystallised carbonate ; the hydro- 
chloride melts at 206'^' C. 

Dicyclohexylamine, is produced by the union 

of two molecules of cyclohexylamine with elimination of 
ammonia. It hoiks with slight decomposition at 250° C* ; 
its density, 0°/0° = 0*936. It is a fairly stning base, alka- 
line to litmus, and yields a crystalline carbonate which 
dissociates in presence of dry air. The hydrochloride 1$ 
very sparingly solnble in ether. It is a secondary amine, 
possessing characters similar to those of the amines of the 
fatty scries, and does not yield colour reactions with 
oxidising agents. 

Cyclohexylaniline t CoHsNH. CjHn, results from the 
partial decomposition of dicyclobexylamine. It boils at 
275° C. with considerable decomposition and formation of 
diphenylamine and hydrogen. It is only slightly soluble in 
water; its density 0 ’/^° » 1*016; its hydrochloride. crystal- 
lises in tufts of flue needles, which, when exposed to the 
air, turn grey, and Anally green. It turns red litmus blue, 
l«ut does not form u solid carbonate. Owing to the 
presence of a benzene nucleus this amine yields eolonr 
reactions analogous to those of diphenylamine. — J. F. Bf 

Dibenzalglucosides and Benzalmcthiflglucosidee, A. van 
Ekenstein. Zeits. Ver. deutsch. Zuckerind., 1904, 188 
—190. 

The sugars condense with benzaldebyde in exactly the 
same manner as with formaldehyde. Hugar, 2 parts, is 
treated with freshly distilled benraldehyde, 3 parts; phos* 
phorus pentoxide, S parts, is then added with continued 
stirring. After standing for half-an-hour, the product is 
diluted with ice-cold water, and the precipitate is dissolved 
in methyl alcohol. Only the pentoses yield well ciyftal- 
lised products, the hexoses giving unorystallisable syrn^l^ 
The constitution of the woducts is analogous to tbut^ 
the conrespjtmdinjg formal&hyde derivatives. The oochen^ 
group having d^ppeared, the derivatives do not itdM 
Fehliug’s eolation } they contain two behzal res^uea." tSb 
pentose derivatives contain no hydroxyl grou^, bttt 
hexpse derivatives ttUt contain one free hydrox^t;' jPMI* 
zi4arahm<m, teu pt 154^ C., [a], + 27° (in 

alcohol), dibenzalxylose, m. pt. D10° C., 4* 
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and dibenzcdrliamnose^ m pt. 128° C., [a]n * + 56** are 
detcribed. The gliicosides react with benzaldehyde far 
more readilj than the sugnrH j derivatives are nbt&ined by 
boiling the ghioosides for a lew hours with benzaldebyde 
in presence of a little aqueous sodiuin sulphate. The mono- 
benzal derivatives of a and j8-methylglucoside and of 
methyl mannoside, and the dibenzal derivative of the last 
are well defiued, crystalline, optically active nroducts. 

— J. F. B. 

Mannamine : New Base derived from Mannase, 

E. Roux. Comptcs rend., 1904, 138, fiOy— rjOS. 

When mannose-oxime is reduced by sodium amalgam 
according to the general method adopted for the prepara- 
tion of ghicamine (this J., 1901, 605, 847) abase exactly 
analogous to the latter is obtained, to which the name of 
mannantine is given. According to Maqueune’s notation 

maunamine is amino-1 -hexanepentol -O* i 

NH«.CH2[CH(OH)]4ciL()Il i 

The mannose oxime is readily prepared from the crude j 
syrup obtained by the hydrolysis of ivory nuts, and the | 
manoamine is separated, alter reduction of the oxime, in j 
the form of the oxalate. Maniiamine resembles glucamine j 
very closel} in its general properties. It occurs as a colour- j 
less crystalline mass, very soluble in water, and fairly ! 
soluble in alcohol ; it melts at about 139'’ C., and possesses { 
a caustic and sweet flavour. In 10 per cent, solution its ^ 
rotatory power [o]„ »» ~ 2®. It precipitates nickel sulphate ! 
and yields a white amorphous product with mercuric i 
chloride, insoluble in excess of the base. — J. F. B. 




Anlbitdjio zdr Quantitativen Bestihmuno DBR Ollr 
OARisoHEit ATOMORUi’PEff. Von Dr. Hans Meyer. 
Ste, vormehrte und uragearb. Auflage. Julius Springer’s 
Verlag, Berlin. 1904. Price M. 5. 

8vo volume, containing prefaces, table of abbreviations, 
introduction, 198 pages of subject-matter with 23 illustra- 
tions, and an alphabetical index. The subject is treated 
under the following heads : — T. Determination of the 
Hydroxyl Group; II. of the Carboxyl Group; HI. of the 
Carbonyl Group; IV. of the Alkyl Oxide Group; V. of 
the Methylene Oxide Group ; VI. of the Primary Amin© 
Group; VII. of the Imino Group. VIII. Quantitative De- 
termination of the Typical Hydrogen of the Amines. 
IX. Determination of the Nitrite Group ; X. of the Methyl*- 
and Ethylimino Group; XL of the Acid-nmino Group; 
XII. of the Diazo Group; XTII. of the Azo Group; 
XIV, of the Hydrazine Group; XV. of the Nitroso Group; 
XVI. of the Nitro Group; XVII. of the lodo and lodoso 
Groups; XVlll. of the Active Oxygen of the Peroxides 
and Peracids. XIX. Determining the Double Linkage and 
the Triple Linkage. 


Crabt airport. 

I.— GENERAL. 

Minks and Quarries; General Report and 
Statistics koh 1903. 

Ilmne Office Report, 1904. 

Output oj Minerals under the Coal Mines 
Reifulations Acts. 


The Textile 1'kohnical Schools and Development 
OF THE Textile Industries: Germany. Foreign 
Office Miscellaneous Series, No. 002. Eyre and 
Spottiswoode. Price bd. i 

List of schools giving instruction in textile manufactures. i 
Plan of instruction of the course in textile industry at the j 
Brunswick Technical University. Detailed descriptions of ' 
various schools established in Germany to provide instruc- ! 
tion in dyeing, spinning, weaving, &c. Examination of : 
the present extent and importance of German textile ! 
industries. Tables showing value of imports and exports 
of raw materials for textile industry, and ot exports of 
textile goods to other countries. Factors which have 
aided the development of the German textile industry. 

Mineral Tables, for the Determination of Minerals by 
their Physical Properties. By Arthur S. Eaklk, Ph.D., 
Asst. Prof, of Mineralogy, University of California. 
John Wiley and Sons, New York. Chapman and Hall, 
Ltd., London. 1904. I’rice 5s. 6d. nett. 

8vo volume, containing introduction, 7 pages of physical 
properties, an analytical key and 59 pages of tables, each 
grouped under the following columns : — “ Name,” “ Com- 
position,” Colour,” “ Streak,” “ Lustre,” ** System,” 

** Cleavage or Fracture,” “ Common Structure,” and 
“ Observations,” At the close there is an alphabetical 
index. In the preliminary chapter, “ Physical Properties,” 
definitions are given of the precise intent of each column 
heading just referred to. A list is also furnished of the 
very simple apparatus needed for utilising the tables 
mentioned for the purpose set forth. 

Directions for Laboratory Work in Physiological 
Chbmistby. By Holmes C. Jackson, Ph.D. 2nd 
Edition. John Wiley and Sons, New York. Chapman 
and Hail, Ltd., London. 1903. Price Ss. 6d. nett. 

8yo volume* contaming preface, J42 pages of subject- 
matter, and the alphabetical index. The following subjects 
are treated of in the book I. Carbohydrates. 11. Fats. 
III. PioteSids* IV. Muscular Tissue. V. Bone. VI. 
Nervous Tisane. VII. Salivary Digestion. VlII. Gastric 
Digestion. IX. Fanoreatic Digestion. X. Intestinal 
Putrefaction. XL BUe. XH. Blood. XIII. Milk. XIV. 
Urine. XV. Sediments. 



1902. 

ll)0:3. 


Tons. 

Tl’ons. 

Coal 

227.084,871 

1 230,323, H«1 

Clay and shall* other than lirc*- 
elay nnd oil shale 

1«1.0.'5.3 

, 210,018 

Fire-clay 

y.ol.'i.oor) 

' 3.0B0,83.'> 

Igne<»U8 rock 


t 2,64K 

Iron pyrites 


8.314 

Ironstone 

7,214,810 

7,171,822 

Limestone < 

:w.3i6 

38,514 

Oil shale 1 

2,107^'>4 

2,009,002 

Petroloum' 

1 25 

Sandstone (incltidiiig “Canister ’’) 

95,914 

10*2.540 

Total 

2;i9,7l7.fl09 

213,242,082 


Output of Minerals under Metalliferous Mines 
Regulation Act. 


— 

1902. 

1903. 

1 

Tons. 

Tons. 

Arsenic | 

2 1.'ll 

902 

Arsenical pyrites 1 

829 

.57 

Barytes 

22,908 

23,071 

Bauxite 

9.047 

6.128 

Chalk 

8,66U 

6,885 

Chert and flint 

2,929 

3,690 

Clay and shale 

95,963 

112,848 

Copper ore and precipitate 

6.112 

6.867 

Fluor spar 

4,970 

10,697 

Gold oro 

294)63 

28,600 

Oypsura 

170,190 

, 178.98(r 

Igneous rock 

93,604 

90,236 

Iron ore 

1,700,411 

1,606,808 

Iron pyrites 

1,617 

2,739 

Lead ore 

23,615 

25,035 

Limestone 

671,721 

673,011 

Manganese ore 

, L27H 

818- 

Ochre, umber, &c 

8,423 

6,658 

Rock salt 

162,193 

167,769 

Band 

13,076 

16,063 

Sandstone j 

201,760 

183,620 

Silver ore 


66 

Slate 

] 59.640 

164,278 

Tin ore (dressed) 

6,698 

6.499 

Uranium ore 

62 

6 

Wolfram 

9 

272 

Zinc ore 

25,060 

24.888 

Total 

1 3,322,620 

3.243,638 
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The flgures do not in all cases represent the total 
production of the mioerals for the year. Large quantities 
of several important minerals, such as iron ore, limestone, 
sandstone, slate, clay, &c., are obtained from quarries under 
the Quarries Act, and from other open workings, the returns 
from which are not yet available. The totals for coal, and 
the ores of copper, lead, and zinc may, however, be 
regarded as substantially complete. The total mineral 
output of the United Kingdom, including the returns from 
quarries, &c., will appear in l*art I. of the General Report. 

Geumanv; Tariff Modifications. 

Bd. of Trade J., March 10, 1904. 

The following are some recent modifications in the tariff 
classification of Germany 

Half- and wholly-tanned skins, with the hair on, of calves, 
cattle, seals, and reindeer, are to pay duty as leather under 
No. 2 1 of the tariff. 

Artificial sweetening substances, having a greater s weeteu- 
iog power than refined cane or beet sugar, but of less 
nutritive value are to be admitted duty free under No. 5m 
of the tariff, permission to import such substances being 
first obtained. 

In addition to the foregoing, the duty payable on certain 
articles has been fixed as follows : — 

Mk*?. nor 
1011 kilos. 


Lime-snrul stone (artificial stone made of a 
mixtuiv of linie and sand) 

In tlic form of bricks (cbcnfiaoluff) Five 

Other kinds, including ligurocl (prolilirt) — 

Iinjiortcd by sea Free 

„ land 1 00 

Rolled films of celluloid 2li0'00 


New York. Chemical Imi-outs. 

Chem. and Druygist^ March 5, 1904. 

Among the imports at New Y’ork in 1903, were 
49,369 lb. of bismuth, 940,662 lb. of barium sulphate, 
67,480 tons of crude chalk, 042,616 lb. of precipitated 
chalk, 15,139 tons of china clay, 66,687 lb. of cobalt oxide, 
3,103 tons of fullers’ earth, 637,184 lb, of lithopone, 
346,200 lb. of mica, 8,062,051 lb. of ochre, 979,829 lb. of 
ozokerite, 3,765,083 lb, of potassium carbonate, 198,432 lb. 
of potassium permanganate, 1,793,876 lb. of potassium 
ferrocyanidu, 112.154 lb. of sodium hyposulphite, 298,886 lb. 
of sodium nitrite, 5,239,448 lb. of talc, 1,048,976 lb. of 
ceresin, and 1,896,310 lb. of zinc oxide. Great Britain and 
Germany furnished the bulk of these imports. 

Egyi'TIAN Market for (Tiemical Troductb and 
Manures. 

Ch, of Comm. J., March 1904. 

The French Consul at Cairo calls attention to the 
increased importation into Egypt of chemicals, notably of 
disinfectants, refrigerants, and preparations used in electrical 
and photographic processes. The principal shipments 
consist of sulphuric, citric, and bydrochloric acids, sal 
ammoniac, alum, sulphate of iron and sulphate of magnesia, 
corrosive sublimate, soda crystals, caustic soda, carbolic 
acid, and aniline dyes. Italy and Germany are becoming 
dangerous competitors, owing to the lowuess of their prices. 
It is noteworthy as regards the consignments of chemical 
manures that France took first place in 1902, displacing the 
United Kingdom. A group of Egyptian agriculturists are 
promoting the use of chemical manures. Experiments are 
being undertaken by Tariotts landowners who recommend 
the establishment of experimental stations under ^e auspices 
of the Agricultural Union of Alexandria. This society 
will keep in touch with the chemical manure manufacturers. 
The principal product cultivated in Egypt, namely cotton, 
requires phosphate as dominant together with potash ; maize, 
otash as dominant together with phosphate of lime t and 
arley and wheat, nitrogen. From the foregoing it will be 
observed that manufactnrers of chemical products may do 
wall to mfdte themselves acquainted with requirements 
of the Bgyptlsn market. 


VlL-~ACmS, ALKALIS, Etc, 

SoBiust ScLpnrTE : U.S. Costoxs Decision. 

Jan. 13, 1904. 

A shipment of sodium sulphite coutaining sodibm sul- 
phate as an impurity was held by the Board of General 
Appraisers to be dutiable at 25 per cent, aif valorem under 
paragraph 8 of the present Tariff Act. The claim of the 
importer that it was dutiable at 12 cents per hundred lb. as 
“ salt,” under paragraph 284, was contradicted by analysis 
and was overruled. — R W. M. 

Lead SuLPiurEj Impure : U.S. Customs Decision^ 

Jan. 25, 1904, 

Merchandise invoiced under the above name was assessed 
for duty at 25 per cent, ad valorem, as a ” chemical com- 
pound,” under paragraph 3 of the present Tariff Act. 
Analysis showed it to contain selenium, iron, silica, water, 
free sulphuric acid and lead sulphate. The sample contained 
52 'SO per cent, of lead sulphate, and the sample was a 
residue from sulphuric acid chambers. Following a previous 
decision, the Board of General Appraisers lield the article to 
be dutiable at 10 per cent, od va/orem, as “ waste,” under 
paragraph 403. — R, VV. M. 

Barium Pkrosidk : U.S. Customs Decision. 

Jan. 21, 1904. 

The Board held that barium peroxide was properly 
assessed for duty at 25 pej^cent. ad valorem as a “chemical 
salt” under paragraph 3 of the present Tariff Act, and 
overruled the claim of the importer that it was dutiable at 
5*25 dels, per ton as “manufactured barytes” under 
paragraph 44. — R. W. M. 

Barium Sulprate; Artificial ; U.S. Customs 

1)kci.sion. 

Jan. 19, 1904. 

An importation of goods invoiced as barium sulphate 
was assessed for duty at ^ cent per lb. as “artificial 
sulphate of barytes” under paragraph 46 of the present 
Tariff Act. The Board of General Appraisers affirmed the 
assessment of duty and overruled the several claims of the 
importer that it was dutiable at 25 per cent, ad valorem 
as a “ chemical salt ” under paragraph 3, or at 75 cents per 
ton under paragraph 44 as “ barytes, unmanufactured,” or 
at 5*25 dels, per ton as “manufactured barytes” under 
the same paragraph, or at 20 per cent, ad valorem as a 
“ manufactured article unenumeralod ” under section 6. 

~R. W. M. 

X.— METALLURGY. 

Spelter Production; The World’s — , in 1903. 
H. R. Merton and Co. Eng. and Mining Feh. 25, 1904. 

The following figures approximate closely to the details 
of the world’s spelter production in 1903; the figures for 
1902 are added for comparison. 


— 

1 

1902. 

1903. 

Belgium, the Bbinc, and Holland .... 

Silesia 

Gimt Britain 

France and Spain... 

Austria and Italy 

Poland 

Tons. 

200,140 

115.280 

39,610 

27,030 

8,460 

8,160 

Tons, 

216.690 

116,836 

43,416 

Z7,920 

9.026 

9,746 

Total Europe 

United States 

898,670 

141, «73 

422,680 

139,670 

Total 

539,943 

662,200 


Pig Iron Production op Canada in 1908. 

Bd. of Trade J., March 8. 1904. 

The American Iron and Steel Association, has looeived 
direct from the manufacturers the statietioB of the pto* 
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•dactioa of all kinds of pig iron in Canada in the year 1908. 
They show a decrease of .94,139 tons, or nearly 17 per 
•cent., as compared with 1902, but an increase of 20,442 
tons as compared with 1901. 

The total production in 1903 amounted to 265,418 tons, 
•f^^am8rt 819, 5.97 tons in 1902, and 244,976 tons in 1901. 
<jt the total production in 1903, 247,90.9 tons were made 
with coke and 17,513 tons with cliarcoal. Nearly one-half j 
of the total prorluction was basic pig iron, namely, 126,892 j 
-tons. Less than 1,000 tons of Bessemer iron were made, i 
Spiegeleisen and ferromanganese have not been made since 
1899. 

The following table shows the total production of all 
kinds of pig iron (including spiegeleisen and ferromun- 
4;ane8c) in Canada from 1899 to 1903 : — 


Tons. 

isnj 94,077 

1900 86.090 

1901 244,976 

1902 »l!l,567 

1903 2(55,41 S 


The unsold stocks of pig iron in Caniidu on 31 fit December, 
4903, amounted to 19,168 tons. 

X 11.— FATS, FATTY OILS, Etc. 

Olivk Oil Phouctction uf South Australia. 


inner part is of a dark colour and has an oily kernel. The 
tree bears fruits in its sixth year and yields from 55 to 
220 lb. of fruit, which can easily be harvested in the fall. 
By using water or alc(»bol the saponaceous ingredient of the 
fruit is extracted. The cost of production is said to be 
small. 

Yfllow Grease : U.S. Customs Decision. 

Jan. 14, 1904. 

A hard yellow grease was assessed for duty at 20 per 
cent, ad valurem as a “ manufactured article uneniimerated ” 
under section 0 of the present Tariff Act. The Board of 
General Apprai'^ers, on examining the sample, held it to be 
properly dutiable at cent per lb. as “wool grease,” under 
paragraph 279. — 11. VV. ]\J. 

XIIL B.—llESlNS, VARNISHES, Etc. 

GuAii'juM Ke.six : U S. Customs Decision. 

Jan. 25, 1904. 

Itesin guaiacum w'as decided to be dutiable at ^ cent per 
pound and 10 per cent, ad valorem, under paragraph 20 of 
the present Tariff Act, os a “gum advanced in value,” and 
not free of duty as a “ crude drug ” under paragraph 548. 

—R. VV. M. 


Bd. of Trade J., March 3, 1904. 

In the prefatory report on the agrieulturul and live- 
stock statistics of Sputh Australia for the year ended | 
-318* March, 1903, it is stated that olive cultivation ha.s ' 
for many years been carried on in that State, the climatic , 
conditions, nature of the soil, and the introduction of the ' 
best varieties all tending to the .success of a highly remu- 
nerative industry in the production of fruit and oil of the . 
best qualit}. The number of trees returned tor the period 
under review is 78,642, agairst 66,852 in 1901-02, ami (he 
.quantity of oil exprc.ssecl 12,422 galls., as against 11,327 
galls, in 1901-02. 

('aunaub\ W^ax. ! 

Pharm. Weekblad, 4, 7H, 79 ; through Pharm. 1904, 

72, 246. ‘ I 

About 1,000 tons of Carnauba wax are exported annually 
from Braitll, chiefly to Hamburg. The greater portion <d‘ i 
the wax is collected along the banks of the Jaquariba, in , 
the provinces of Cearit and I’arahyba. The leaves of the 
gplant which yield the wax are left to dry in the sun for 
two or three days and the wax brushed or scraped from the 
surface. It is then melted In hot water, skimmed off, and 
allowed to solidify, when it forms a yellow or pale greenish 
wax of sp. gr. 0*995, and m. pt. 84'^ C. — A. S. 

I 

Chinese Wood Oil. 

U.S. Cons. Heps., Feb. 24, 1904. 

Wood oil is rapidly becoming an important article of 
export from China. During the past season there has been 
over 1,890,000 dels, worth of it shipped from Hjinkow. There ] 
are two kinds of this oil — one yellow, the other a dark j 
^colour. Only the former has been exported, being con- | 
sidered of a higher quality than the latter. The price of 
the yellow variety during the past season has varied from 
4*92 dols. to 6*05 dels, per picul (133j Ib.). The price at 
this date is about 5 dols. gold. The oil is brought to the 
port in bamboo baskets lined with oiled paper, each basket 
Hcontaining about 1 picul of oil. 

Soap Tree of Algeria. 

U.S. Cons. Rep., March 1, 1904, 

German papers report that steps are being taken in 
Algeria tO' manufacture natural soap on a large scale from 
a tree known as “ Sapindns utilis.** This plant, which has 
long been known in Japan, China, and India, bears a fruit 
of about the sixe of a iiori6*chestnat, smooth and round. 
The colour varies from a yellowish green to brown. The 


“Mixtion CLAionf. ”• U.S, Customs Decision. 

Jan. 22, 1904. 

Merchandise described on the invoice as above, and 
according to analysis consisting of turpentine oil, drying 
oils, and resinate of lead, was decided to be dutiable dit 
35 per cent, ad xHilorem, ns “ varnish,” under paragraph 53 
of the present Tariff Act, and not at 20 cents per gallon, 
as “ linseed oil oxidised,” under paragraph 37. — U. VV. M. 

XIV.— TANNING; LEATHER; GLUE, Etc. 

Tanning Industrv in Burma. 

Bd. of 2'rade J., March 3, 1904. 

In its issue of Gth February, “ Indian Engineering ” calls 
attention to the fact that the Forest Dejiartment at Kangoon 
are working a tanning factory, which may be the means of 
introducing a new industry into the province of Burma, 
whose forests and coasts supjdy tanning material in 
abundance. 

Ground Sumach : U.S. Customs Decision. 

Jan. 27, 1904. 

Sumach leaves, ground and containing 15 per cent, of 
lentiseo leaves also ground, were assessed for duty at 20 per 
cent, ad valorem, as a “ manufactured article uuenumerated,” 
under section 6 of the present Tariff Act. The Board of 
General Appraisers sustained the claim of the importer that 
they were dutiable at 0*3 cent, per pound, as “ground 
sumach,” under paragraph 85, the evidence showing that 
such was their commercial designation.— 11. VV'. M. 

XVI.— SUGAR, STARCH, Etc. 

Saccharin and Similar Substances ; Import of — — , 

INTO Sl AIN. 

Bd. of Trade J., March 10, 1904. 

The regulations which have been issued for giving effect 
to the law governing importation of saccharin, &c., into 
Spain (this J., 1904, 143), provide that the importation of 
saoohariu and similar products is to he effected only tbkrough 
the Custom*hou8e8 of Irun, I*ort Bou, Barcelona, Seville, 
Bilbao, and Grao do Valencia, and only in the name and for 
account of certificated apothecaries. Until the Ministry of 
the Interior has fixed the quantity of sacchario, &c., which 
is tc be considered as the maximum necessary for the 
pharmaceutical purposes of each importer, the amount of 
each consignment is not to exceed % kilos. 







Sugar Exports op British Guiana^ 

Bd, of Trade </., March. 1904. 

The followiDg fgures are taken from o^^oirI sources, aad 
give the destination of the exports of sugar from British 
Guiana for the years ending March Slst • 


War. 

United 

KingUou), 

1 United States. 

Canada. 


Tons. 

1 Tons. 

Tons. 

1898-0 

17,012 

78.000 

218 

1800-1000 

ir >.931 

i ♦H,4a2 

1 .3.31 

1000-1 

16 , 00-2 

! 76.216 

],58S 

1901-2 

12.868 

8\,009 

7.774 

1002-3 

16,326 

89,805 

13.777 


E<<r the period from 1st April to 3rd November 1903, the 
sugar exports to Canada reached a total of 32,683 tons. 

XVII.^-^BREWING, WINES, SPIRITS, Etc, 

Wjxe Production in Italy in 1903. 

Bd. of Trade J., March 10, 1901. 

The following table, showing the amount of wine pro- 
duced in Italy in 1903, as compared with the productions of 
1902 and 1901, has been compiled from official figures 
published in the Gazzetla Ujficiale of 25th February : — 


Distru'ts. 

I 1001. i 

1902. : 

1903. 


Ilcotols. 

llectols. 

Hcctols. 

Piedjnont 

.... 6.1.30000 

i 5, .370.000 

2,800,000 

Lombardy 

2.260.000 

1,99.3,000 

1,530.000 

Venctm 

.... 3,fl00,000 

2,270.000 

1 1,920,000 

Liguria 

. ... 1 420,00(1 

370,000 

200,000 

Emilia 

.... ; 4,940,000 ' 

.3,415,000 

3,230.000 

Umbrm 

. . . . > 4,500,000 

i 3,945,000 

3,000,000 

Tuscany 

.... ' 4,986,000 

1 4,210,000 

.3.100,000 

Lazis , 

.... 1 1,160.000 

1 1,600,000 

( 1,. 440,000 

South Adriatic 

.... ! 7.2011,000 

9,370,000 

1 6,430,000 

South MHditcrraiiean . . . 

3.500.000 

4,1 (K), 000 

6,060.000 

Sicily 

4.165,000 

3,180.000 

8,960, OOu 

Sardinia 

1,930,001) 

1,616,000 

2,410,000 

Totals 

, -44.180.000 

1 41,440,000 

’ 35.100,000 


SriKIT J )RAWHAGK. 

At a meeting of the Associated Chambers of Commerce 
held at the Whitehall Booms, W.C., on Thursday, March 10, 
on the motion of Mr. Ivan Levinstein, seconded by Mr. 
Thos. Tyrer, the following resolution was passed: — 

Having regard to the great advantages resulting from the 
extensive employment of untaxed alcohol for industrial 
purposes, and for the generation of power abroad, this 
Association is convinced that the retention of the existing 
duty on alcohol for such purposes is a very serious obstacle 
to the progress of British industry, and that a letter be 
forthwith addressed to the Chancellor of the Exchequer 
asking him to receive a, deputation on an early date for 
the purpose of demonstrating to him the importance and 
urgency of exempting from duty alcohol for industrial 
uses. 

Wine Production op South Austraua. 

Bd, of Trade J., March 8, 1904. 

Vine growing in South Australia is becoming one of the 
most important industries, the production of wine having 
increased fourfold during the past decade. In 1893 there 
were 15,418 acres, with 4,206,880 vines in bearing and 
4,545,737 non-producing. In 1903 the area had increased to 
21,692 acres, the number of productive vines to 10,067,139, 
and 1,728,787 vines not in bearing, aggregating nearly 
1 2,000,000 vines. 

The future of the vine industry must depend more and 
more on extraneous demand, especially from consumers in 
Great Britain. The consumption of Australian wine in the 
United Kingdom wrs in 1860 only 951 galls. ; in 1870, 
36,147 galls. ; in 1880, 55,000 galls. ; in 1890,314,401 galls ; 
and ut the close of the century, 822,608 galls. 


I XVIII, C,^mStNPECTANTS, 

‘‘Sacarbolate”.* U.S. Customs Pjecision. 

JttR, 12, W04, 

An article described as laoarholate, wliicb on analysis 
I was shown to be a preparation of soap oontaining phenollia 
I compounds and pyridine bases, was assessed for duty, as 
I “medicinal soap,” at 15 cents per lb, under paragraph 17» 
i of the present tariff. The evidence showed that it waa 
I priucipally used for disinfecting railway cars and yefrige- 
I rators, and was not salted for use on the human body* 
j The claim of the importer that it is properly dutiable at 
i 20 per cent, ad valorem as “ soap not specially provided 
for,” under paragraph 72, was eustained by the Board. 

— K. W. M. 

XX,^FINE CHEMICALS, Etc. 

Quinine Exports prom .Tava during 1908. 

Chem, and Druggist, March 5, 1904. 

The exports of quinine from Java from Jan. 1 to Dec. 31 



Cases. 

1899 

1,000 

1900 


1901 

2J355 

]!>02 

1,986 

1903 



j Enpletjuaged Greases, Concrete Essences, and 
' Oils : U.S. Customs Decisions. 

j Jan. 27, 1904. 

The Board held that soacrote essence of violet, concrete 
I essence of cassie, and pomade lily are “ enfleurage 
! greases,” and free of duty under paragraph 626 of the 
! present Tariff Act; aul oil of jasmine also free under 
I same paragraph, by specific designation. Articles described: 
I as oil of gardenia, oil of muguet, and oil of thyme were- 
, lield to be dutiable either “ as essential oils,” under para- 
' graph 8, at 25 per cent, ad valorem, or at 60 cents per lb. 

and 45 per cent, ad valorem, under paragraph 2, as 
! “ alcoholic compounds,” according to the presence or 
I absence of alcohol. It was also held that certain concrete 
I essences and oils, described as concrete clover blossoms,, 
I oil of jasmin, oil of chypre, solid carnation pink, concrete 
i rose, concrete violet, concrete Mav lily, concrete tuberose,. 

1 concrete fleur-orange, and soHde oeillet are also free of duty, 

! under paragraph 626 as ” efleurage greases.” In another 
' case, decided Feb. 10, concrete essences, fleur d’oranges, 

I cassie, heliotrope, ro.se, tuberose, reseda, violette de parme, 

I and jasmine were also decided to be free of doty, as above, 

' while glycine, gardenia, and lilas blanc were held to be 
I dutiable at 2.6 per cent, ad valorem as essential oils ” 
under paragraph 3, as being compounds of essences. In 
I a further case, decided Feb. 15, essence natarelle pure 
I violette and essence nature! le concrete mimosa were held 
! to be dutiable at 25 per cent, ad valorem as ” essential 
oils.”— B. W. M. 

Guaiacol Carbonate and Piperazine: 

U.S. Customs Decision, 

Feb. 8, 1904. 

I The Board of General Appraisers held guaiacol carbonate 
, and piperazine to be “ medicinal preparations in the prepara- 
I tion of which alcohol is used ” and dutiable at 50 cents 
j per lb. under paragraph 74 of the Tariff Act. — B. W. M. 

Aristol ; U.S. Customs Decision. 

Feb. 8, 1904. 

! Aristol, derived from thymol and iodine, was found to be 
j non-alcoholic in character and dutiable at 25 pe? cent. 
ad valorem as a ** medicinal preparation ” under paragraph; 
76 of the Tariff Act.— B. W. M. 


i 
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$atFnt Zidt. 

N.B,— In theielifti, [A.] means "Application for Patent,** and 
COJELH, ** Complete Specification Accepted.** 

Whm a Complete Specifloation accompanies an Application, an 
astorlsk is affixed. The dates given are (i) in the case of Apptios* 
tiont for Patents, the dates of application, and (li) in the case of 
Complete Speoifloations Accepted, those of the Official Journals 
4q which acceptances of the Complete Speoifloations are advertised. 

Compleie Speoifloations thus advertised as accepted are open to 
inspeotion at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.— PLANT, APPARATUS, AND MACHINERY. 

(A.] 5094. Soc. Anon. LTnduatrie Verriere et ses 
Derive?. Professes for heatiup coal, appli- 
cable for chemical and other similar processes. 
March 1. 

,, 5^57. Berry and Denholm. Means for and mc- 

.thods of evaporating^ densifying, or like trtat- 
ment of liquids. March y. 

„ 53fi6. (Dupuis). Distilling apparatus. 

March 4. 

,, 5370, Knight. Kilters. March 4. 

„ 5688. Johnson (Badische Anilin uud Sjda Fubiik). 

See under yi\. 

,, 5735. Deacon, and Rowe. Mill for grinding pur- 

poses. March 9. 

„ 6791. Imray (Stanton). Apparatus for producing 

a Micuum, supplj'iug an absorbent, «nd pre- 
venting buck atmospheric pr.-asure.* March 9. 

„ 6037. British Thomson-Houston Co., Ltd. (Oeii. 

Electric ( 'o ). Apparatus lor producing high 
vacua. March 11. 

£C,S.] 5649 (1903). Levy. See under yil. 

„ 0372 (1903). Kestner. Apparatus for concen- 

trating liquids. March 9. 

„ 7426 (1903). Wollaston. Apparatus for removing 

suspended matters from liquids by coutiuuous 
decantation. March 16. 

„ 7957 (1903). Houghton aud The United Alkali 

Co., Ltd. Apparatus for separating liijuid from 
solid matter, and for partially drying the solid 
matter. March 16. 

„ 8671 (1903). Theisen. Centrifugal apparatus for 

treating gases. March 9. 

„ 9182 (1903). Round. Receivers, condensers, and 

similar vessels, such as are used lu eonnecliou 
with nitric acid aud other chemical manufacturing 
plants, and similar purposes. March 9. 

,, 9689 (1903). Alzugaray. Crucible furnaces. 

March 9. 

„ 458 (1904). Seger. Centrifugal separating appa- 

ratus, March 9. 

„ 514 (1904). Robinson. Grinding mills. March 16. 

II.— FUEL, GAS, AND LIGHT. 

TA.l 4944. Russo. Arc lamps, and carbons therefor. 
Feb. 29. 

„ 4995. Schlickeysen. I’rocess for converting raw 

peat into solid peat fuel. Feb. 29. 

5218. Badger. The burning of liquid fuel. March 2. 

„ 6333. Dewey. Mantles for incandescent gas burners. 

March 4. 

5468. Oldham. Self-lighting mantle. March 5. 

5479. Cutler and Cutler. Gas purifiers, March 5, 

5529. Grafton. Argand gas burners. March 7. 

6585. Smith and Grant. Gas producers. March 7. 

„ 5674. Lord. Apparatus for generating gas for 

beating and illuminating purposes. March 8. 


[A.] 5726. Atkinson. Incuudesccitt gas mantles. 
March 8. 

„ 6134. Lake (Hsrdt). Bunsen burners. March 12. 

[C.5^.] 5781 (1903). Jones. Manufacture of gas. March 9. 

„ 7251 (1903). Gibbons and McEwen. Inclined 

gas-retort mouthpieces. March 9. 

„ 9950 (1903). Bo}d. Gas producers. March IG. 

„ 10,416 (1903). Faucheur, Manufactures of bri- 

quettes for fuel. March 16. 

„ 1 1,1 19 (1903). Hansen. Rotary furnaces. March 9. 

„ 235H (1904). Peters. Process for utilising the 

waste ends of carbons from arc lumps. March 16. 

„ 2481 (1904). Brooks. Apparatus for the generation 

of gas. March 9. 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 5955. Sellars. P'xtraciion and recovery of by- 
products from shale.'i, coal dust, or other bitu- 
minous or carbonaceous matter?. March 11. 

[C.S.] 8590 (1903). Bengough. Process for the produc- 
tion of highly sulphuretted hydrocarbons. 
March 9. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 4997. Johnson (Badische Anilin iind SodaFabrik), 
Manufacture of azo colouring matters. Feb. 29^ 

„ 4993. Johnson (Badische Anilin und Soda I’abrik). 

Manufacture of colouring matters of the anthra- 
cene series. Feb. 29. 

„ 5303. Imray (Basle Chemical Works). Manufac- 

ture of iudoxyl, its homolog'jes nud the'r 
derivatives, March 3. 

[C.S.] 8905 (190,3). Imray (Mclster, Lucius und Rriin- 
ing). Manufacture of dyestuffs of the anthra- 
cene series. March 9. 

„ 9598 (1903). Imray (Meister, Lucius und Briin- 

ing). Mauufacture of cyauine dyestuffs. March 9. 

„ 10,074 (1903). Newton (Bayer and Co.). Manu- 

facture of new derivatives of the anthraquinone 
series. March 9. 

„ 11,004 (1903). Abel (Act.-Ges. f. Anllinfabr.) 

Manufacture of red monazo dyestuff ■«. March 9. 

„ 11,717 (1903). Newton (Bayer and Co.). Manu- 

facture of dyestuffs of the anthraquinone series. 
March 9. 

„ 2738 (1904). Imray (Basle Chemical "Works). 

Manufacture of new basic dyestuffs. March 9. 

V.— PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 5247. Goddard. Apparatus for dyeing warps for 
weaving and otherwise treating them with liquids. 
March 3. 

„ 5585. Sunderland and The Bradford Dyers’ As- 

sociation, Ltd. Production of colour or other 
effects oil textile fabrics. March 7. 

„ 5782. Newtou (Bayer and Co.). Printing. March 9. 

[C.S.] 9849 (1903). Fielding. Rendering permanent 
embossed and like effects on woven goods, 
March 16. 

„ 23,310 (1903). Mantalas y Rovira. Continuous 

bleaching, washing, dyeing, and like apparatus. 
March 9. 

VIL— ACIDS, ALKALIS, AND SALTS. 

[A.] 5067. Lee. Manufaotare of cyanide of potassium. 
March 1. 



Harcbami FAmrf 

£A.] 5101. Bloxain (Gibbs). Munufaotare nf salts of I 
oxy-aoids of chlorine and salts of chromic acid. ' 
March 1. * I 

„ 5173. Ashcroft. under XL j 

„ .0194. Kenyon. Process and apparatus for extracting * 

nitrogen from atmospheric air. March 2. ! 

„ 5195. Kenyon. Manufacture of nitrogenous com- | 

pounds. March 2. 

„ 5293, Pearce and Couchot. See under XI. 

„ 5360. Woltereck. Process for producing hydro- ' 

cyanic acid. March 4. 1 

„ 5540. Pauling and Pauling. Process for the pro- 
duction of nitric acid from air. March 7. i 

„ 5603. Leonard. Improvements in and apparatus | 

for the manufacture of carbonate of ammonia. 
March 7. 

6649 (1903). Levy. Process for the separation of , 
gases from gaseous mixtures, particularly oxygeu 
and nitrogen from atmospheric air, and apparatus 
therefor. March 16. 

8478 (1903). Swan and Kendall. Apparatus t) 
be employed iu the manufacture of cyanides. 
March 9. 

^ 768 (1904). Stevens and Timmerman. SeeunderW. 

,, 2284 (1904). Ijake (Fallows). Production of i 

phosphoric acid. March 16. 

VIII.— GLASS, POTTEKY^ AND ENAMELS. 

(C.S ] 297 (1904). Imruy (Window Glass Machine Co.). 

Methods of and apparatus for drawing and anneal- , 
ing glass. March 9. 

4X,— BUILDING MATERLVLS, CLAYS, MORTARS, ’ 
AND CEMENTS. 

£A.] 4940. Seaton-Saowdon. Flame-preventing com- j 
positions. Feb. 29. 

„ 4986. Wouldham Oment Co., 1900, Ltd, and ; 

Fennell. The linings of rotary kilns or furnaces. ' 
Feb. 29. j 

„ 5487. Curry. Manufacture of refractory biicks. ; 

March 5. 

„ 5648. Stringfellow. See under X. j 

„ 5711. Bidtel, Bidtel, and Nutz. Magnesia cement ' 

composition, and process for making artificial I 
stone from the same.* March 8. 

„ 5712. Shedlock. Manufacture of artificial asphalt | 

or like composition. March 8. 

,, 5858. Brothers. Manufacture of plaster of Paris, 

and apparatus therefor. March 10. 

„ 5913. Tbrno. Process of mauufacturing artificial 

marble or artificial stone.* March 10. 

„ 6007. Steger. Manufacture of artiScial stone, 

blocks, or bricks.* March 11. 

„ 6112. Robinson and Sons, Ltd., and Smith. Plasters. 

March 12. 

£C.S.] 388 (1904). Gogler and Seinfeld. Process for 
manufacturing white cement. March 16. 

X.-METALLURGY. 

£A.] 4978. Trezel and Comte de Monthy. Alloy for and ■ 
process of soldering and brazing aluminium and | 
tilloys containing aluminium. Feb. 29. j 

„ 4976. Moore and Heskett. Manufacture of iron j 

and steel from ferruginous ore.* Feb. 29. j 

„ 504 1. Moore and Heskett. Apparatus for treating ; 

ferruginous ore for the mannfacture of iron and 
steel therefrom. March 1. 

„ 5276. Alzugaray. The refining of iron, steel, and 

other metals. March 3. 

„ 6349. Bower, Oxidising metallic sorfaces. March 4. 

„ 5361, Proctor and Jackson. Method of soldering i 

alaminiuDi. March 4. > 


tm: 


[A.] 5.591. Alton and Ramsay. Treatment of einc ore 
or zinciferous flue dust. March 7. 

„ 5648. Stringfellow, Treating blast-furnace slag, 

and utilising the plroduots thereof. March 8. 

„ 5649. Wheatley. See under XI. 

„ 6671. Lake (Bassett, Parker, and Strout). The 

brazing of metals, and fluxek for use therein.* 
March 8. 

„ 6040. Wernyss-Just and Hurry. Metallic alloy. 

March 11. 

[C.S.] 5683 (1903). Prescott and E. Green and Son, Ltd. 
Manufacture of metallic alloy. March 16. 

„ 768 (1904). Stevens and Timmerman. SeeunderXL 

„ 912 (1904), Matzek. Method of filling up cavities 

produceil iu steel blocks during casting or cooling. 
March 16. e> ft ft 

„ 2460 (1904). Cadotte. Case-hardening compound. 

March 9. 

„ 3285 (1904). Schulte-Steinberg. Manufacture of 

briquettes from friable ores. March 16. 

XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 5173. Ashcroft. Production of metals of the alkali 
group by electrolysis. March 2. 

„ 5193. Macaulay. Device for collecting gases which 

are driven or given off electrical furnacei. 
March 2. 

„ 529.3. Pearce and CoucUct. Electrolytic process 

for mauufacturing nitrites. March 8. 

„ 5297. M. 1. P. Electrical Syndicate, Ltd., and 

Blackm&n. Electric accumulators or secondary 
batteries. March 3. 

„ 1)528. Brindle. Composition for insulating and 

other purposes. March 7. 

„ 5649. Wheatley. Plating aluminium or its alloys 

with a metal or allo) by electrolysis. March 8. 

., 5680. Johnson (Badische Anilin uud Soda Fabrik). 

Apparatus for producing reactions in gases by 
means of electricity. March 8. 

[C.S.] 10,251 (1903). Wokes and Street. Apparatus for 
purifying air and generating ozone by electricity. 
March 16. 

„ 11,276 (1903). Roderbourg. Manufacture of elec- 

trodes for secondary batteries. March 9. 

„ 768 (1904). Stevens and Timmerman. Furnaces 

for extracting metals, and makbg carbides and 
similar compounds. March 16. 

XIL-FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 5,000. Kirton. Sjap or compound applicable foe 
cleaning gloves aud the like. Fob. 29. 

5399. Taylor. See under XVI 1 1 A. 

„ 5609. Fearnhead. Apparatus for the manufacture 

of candles, &c. March 8. 

„ 6028. Byk, Absorbent for lubricants, and method 

of lubricating with the aid thereof. March 1 1 . 

„ 6080. Slater and Slater. Manufacture and subse- 

quent treatment of soap. March 12. 

[C.S.] 8954 (1903). Finlay. Preparation of soap and 
other commodities liable to evaporatiou. March 9. 

M 10^324 (1903). Delahaye. Manufacture of artificial 
wax. March 16. 

„ 1303 (1904). Parziala, Soap. March 16. 

XIII.- PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Exo. 

(A.)— PxQifxzm, Paints. 

[C ,S.] 8335 (1903). Strange aud Graham. Ha&ufaoturw 
of improved paint vehicles. March 1C 
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[C.S.] 28,800 (1 903)» Armbruster and Morton. Pij^ents, 
and processes of making the same. March 9. < 

(i?.) — H ebins, Varnishes. j 

[A.] 5186. llannay. Anti-fouling compositions for ships’ | 
bottoms. Murch 2. i 

„ 5292. Charlesworth and Gray. Medium for colour- 

ing or staining purposes. March 3. 

[C.S.] 6823 (1903). Blumer. Synthetical production of 
resinous substances. March 0. 

XIV.— TANNING ; LEATHER, GLUE, SIZE, Etc. 

[A ] 5475. Richardson. Treating leather to adapt it for 
being united to other material. March 5. 

[C.S.] 5305 (1903). Zacharias. Manufacture of leather. 
March 16. 

„ 9944 (1903). Ranham and Co., Ltd., and Sagar. 

Impregnating woven belting and other fabrics 
with balata, gutta-percha. See. March 9. 

„ 11,625 (19U8). Jensen (Maetscbke). Process of 

manufacturing a limpid solution of agar agar. 
March 9. 

XV.—MANURES, Etc. 

[A.] 6101. Crone, Taylor, and Williams. Manufacture 
of fertilisers. March 12. 

XVI.-SUGAR, STARCH. GUM, Etc. 

[A.] 5574. Kantorowicz. Manufacture and production 
of starch materials. March 7. 

XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 4974. Squire, Squire, and Squire. Manufacture of 
yeast tor bakers’ use. Dec. 29. 

„ 5263. Dyniond. Kilns for drying brewers’ grains, 

&c., and machinery and apparatus therefor. 
March 3. 

„ 5272. Kenneth and Murray. Method of manu- 

facturing alcohol. March 3. 

„ 5445. Frew and Dempster. Fermented beverages, 

^larch 0, 

XVIII.-FOODS ; SANITATION, WATER 
PURIFICATION ; Sc DISINFECTANTS. 

(A.)— Foods. 

[A.] 4974. Squire. See under XVII. 

„ 5102. Van Dalfsen. Production of an article of 

food from sweet cassava.’*' March 1. 

„ 5399. Taylor. I’reparatiou and preservation of 

cream and similar fatty substances or emulsions, 
March 4. 

,, .*.789. Leetham. Process for bleaching, condition- 

ing, or sterilising flour, milk, and other food 
products or fermentable materials. March 9. 

„ 5790. Leetham. Process for bleaching or sterilis- 

ing, and apparatus therefor. March 9. 

„ 5946. Butler. Manufacture of milk in the form of i 

milk powder, also applicable to the treatment of 
other solutions containing fatty matter. March ] 0. 


[C.8.^ 12,045 X1803). Daseking And Pacadies. Treatment 
of lailk for purifying and preienring samo. 
March 9. 

(5.)— Sanitation; Water Purification.] 

[C.S.] 4759 (1903). Nesfield and Crerar. Sterilisation of 
water and other liquids and of alimentary sub- 
stances to render same potable or edible. March 9.. 

( 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 4996, Jackson. Manufacture of paper pulp fronk 
printed paper. Feb. 29. 

„ 5126. Voigt. Sett under XXII. 

„ 5277. Alzugaray. Manufacture of paper. March 3. 

„ 5280. Ortmann. Manufacture of celluloid. March 3. 

„ 5286. Iloworth (Soc. Franc, de la Vicose). Ap- 

paratus for treating viscose. March 3. 

„ 5730. Howorth (Soc. Franc, de la Viscose). Ap- 

paratus for the treatment of viscose. March 8. 

„ 5994. Greening. See under XX. 

[C.S.] 4863 (1903). Schmerber and Morane. Manu- 
facture of celluloid. March 9. 

' XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 5549. Richardson. Manufacture of camphors^ 
March 7. 

„ 5994. Greening. Method of producing artificial 

camphor and rendering same a solvent for 
nitrocellulose forming celluloid. March 1 1 . 

[C.S.] 10,095 (1903). Zimmerman (Chem. Fabrik auf 
Aetien vorm. E. Scheriug). Manufacture of 
methylene hippuric acid. March 9. 

„ 11,138 (1903). Iraray (Meister, Lucius uud Prun- 

ing) . Manufacture of esters of trimuthylcycJo- 
hexenone carboxylic acid. March 9. 

„ 1180 (1904). Evers. Process for obtaining liquorice 

juice from partly or completely dried liquorice^ 
root, Marcli 9. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 4941. Hesekiel. Colour photography. Feb. 29, 

„ 4994. Imray (Meister, Lucius und Briining). 

Manufacture of coloured photographic images or 
priuts and of sensitive surfaces therefor. Feb. 29. 

„ 5814. Benuion - Booth. Photographic printing 

process resembling mezzotint, March 9. 

„ 5917. Spitzer." Process for producing etchings from 

negatives or diapositives of any kind. [German. 
Appl., Oct. 29, 1903.] • March 10. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

[A.] 5126. Voigt. Processes for manufacturing pi- 
trated celluloses.* March 1. ^ , 

[C.S.] 10,836 (1903). Brock. Explosive for blaiting^ 
signalling, and other purposes. March 16. 

„ 11,990 (1903). Christensen. Manufacture of 

nmtehes. March 16. 

„ 23,472 (1903). O’Donnell (Frank). Process of 

manufacturing a safety explosive. March 9. 
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THE MEDAL. i 

PFAt a meeting of the Council of the Society held on 
March 23rd last, it was unanimously resolved to present i 
the Society’s medal for 1904 to Prof. Ira Hemsen, President j 
of the Johns Hopkins University, Baltimore, Md., U.S.A., i 
for conspicuous services rendered by him to Applied | 
Chemistry. 


ANNUAL GENERAL MEETING, NEW YORK, 1904. 

The Annual General Meeting will be held in New York 
City on Thursday, Sept. 8th, and following days. Members 
who contemplate attending are requested to communicate 
with the General Secretary as soon as possible, in order 
that saitable travelling arrangements may be made. A 
revised programme appeared in the March Slat issue. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its liocal Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


Cbangra of 


Wheu notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to b« 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Appleton, H. A., l/o Stratford j 63, Rosedale Road, Forest 
Gate, E. 

Avery, D. j Journals to Working Men’s College, Melbourne, 
Vie., Australia. 

Baker, Arthur, l/o 93 j 313, Blackburn Road, Darwen. 

Bloxam, W. P., l/o Tirhoot j retain Journals. 

Cameron, Alex., l/o Kronthal ; 59, Lexham Gardens, 
Kensington, W. 

Champion, E. C. ; all communications to 510, South 
Washington Avenue, lola, Kansas, U.S.A. 

Crowell, H. H., l/o Delewanna; c/o Jos. Bancroft and 
Sons Co., Wilmington, Del., U.S.A. 

Cunningham, Edw., l/o Santa Barbara ; c/o S. Cabot, 
70, Kilby Street, Boston, Mass., U.S.A. 

Gerard, Thos. A. j Journals to 122, Foxhall Road, 
Nottingham. 

Glaser, C., l/o South Gay Street ; City Hall Annex, North 
Gay Street, Baltimore, Md., U.S.A. 

Green, J. W., l/o Kew Gardens ; 22, Alwyne Mansions, 
Wimbledon. 

. Hardoastle, G. Fred., l/o Newtown Street { 17, Chancer 
Street, Leicester. 

Kenyon, Percy S. ; Journals to Park House, Cheadle Hulme, 
near Manchester. 

Kershaw, J. B. 0. ; all communications to West Lancashire 
Laboratory, Waterloo, Liverpool. 

Lang, J. G., l/o Victoria, B,C. j P.0, Box *83, Greenwood, 
B.C., Canada. 


Meeds, A. D. ; Journals to 2424, Harriet Avenue, Minnea- 
polis, Minn., U.S.A. 

MitcM, Frank H., l/o Locast Street; c/o Dill and Collins, 
Richmond and Tioga Streets, Philadelphia, Pa., U.S.A* 

Prinsen-Geerligs, H. C., l/o Fegal ; Pekalongau, Java. 

Richards, Edgar, l/o Now York ; 16, Lafayette Square, 
Washington, D.C., U.S.A. 

Sanders, Warren W., l/o Cincinnati; c/o Larkin Soap Co., 
Buffalo, N.Y., U.S.A. 

Tanaka, K. ; Joarnals to c/o Imp. Japanese Commission, 
Exposition, St. Louis, Mo., U.S.A. 

Thomas, N. M. ; all communications to Roseville Avenue, 
Pymble, N.S.W., Australia. 

Turri, G. G. ; all communications to 150, Queen Street, 
Melbourne, Vic., Australia. 

Uhlig, E. C., l/o Barclay Street ; 1125, Dawson Street, 
Bronx Borough, New York City, U.S.A. 

Wheeler, Ernest; Journals to 83, Churchill Street, 
Leicester. 

Woodside, T. If rank, l/o Chesco Chein. Co. ; c/o Warner 
Chem. Co., Uwehland, Pa., U.S.A. 


CHANGE OF ADDRESS REQUIRED. 

Heyl-Dia, G. E., l/o 236, Great Clowes Street, Higher 
Broughton, Manchester. 

IBrato. 

Whiffen, Thos. (of Battersea), at Cerris House, West Hill, 
Putney, S.W. March 27. 


Canaiiian 


Meeting held at Ottawa, on February \%th, 1904. 


PROF. W. 11, LANG IN THE CHAIR. 


NOTE ON THE FRACTIONAL CONDENSATION 

• OF AIR, WITH A VIEW TO THE 
COMMERCIAL PRODUCTION OF OXYGEN. 

BY ERNEST A. LB 8DEUR, B.SC. 

The problem of the cheap preparation of oxygen, or of 
an atmosphere rich in oxygen, has long been recognised as 
a technically important one. The number of uses to which 
a really cheap oxygen could be put is exceedingly largo. 
Hitherto, for almost all purposes requiring oxygen, air has 
bad to be used. In the case of the combustion of fuel, for 
instance, for every ton of coal burnt at least ten tons of inert 
nitrogen are loaded into the flame. This dilution, or some 
of it, may be advantageous for certain purposes, as in the 
case of steam boiler work, but for practically all metal- 
lurgical operations it is highly objectionable, and for some it 
is even fatal, as in the case of the direct production of 
calcium carbide in a blast furnace. In industrial chemical 
operations, also, there are many processes demanding 
oxygen and, as in the cases of the Deacon and Mo^ 
chlorine processes, receiving air to their great jirejudlce. 

The development in late years of methods of liquefying 
air has led to an active investigation as the practicability m 
producing cheap oxygen by purely mechanical means. 
Parkinson took out a patent (Eng, Pat. 44,418, 1892 ; this J., 
1893, 646) for a method of refrigerating air until the oxygen 
(which has the higher boiling point) liquefied. This was 
impracticable owing to the fact that the two gases, oxygen 
and nitrogen, invariably liquefy together in a mutual 
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solatioQ. Some eight or nioe years ago, Frof. J ames Dewar, 
of the Boyal Institution, iarestigated the relatire propor- 
tions in which oxygen and nitrogen liquefy when a mass 
of air is exposed to partial liquefaction. Unfortunately he 
arranged matters so that the only possible result was a 
complete liquefaction of a fraction of the air instead of a 
fractional liquefaction from the whole of it. That is to 
say, the mass of air as a whole was not only not chilled to 
the liquefying point, but, save for the portion withdrawn, 
was maintained at ordinary temperatures, while the sepa- 
rated portion was not only chilled below the point at which 
the most condensible constitnents liquefied, but far below 
the condensing point of nitrogen itself. Naturally, the air 
exposed to this treatment liquefied in its entirety, and the 
conclusion was drawn that air, in its iuiti il stages of con- 
densation, could only deposit a liquid of its own com- 
position. This conclusion seems to have been accepted 
throughout that section of the scientific world which has 
interested itself in this field of investigation. Oue result 
of this has boon that, if a liquid, and subsequently a 
gas, rich in oxygen was desired to be obtained through the 
agency of liqnetactiou, it was considered necessary to liquefy 
jiir as a whole and then subject it to fractioual distillation, 
when an atmosphere weak m oxygen would leave the liquid 
and a residue rich in oxygen remain behind. Carl Linde 
developed, in addition, a process in which ho prepared liquid 
air under great pressure and at a comparatively high tempe- 
rature, and then, by relieving the pressure, obtained a 
fractional distillation due to ebullition which accompanied 
the drop in pressure and temperature. An additional feature 
of his process consists in the further concentration in oxygen 
strength by fractional distillation induced on the regenera- 
tive principle. His process is undoubtedly the cheapest at 
jireseut publicly known for preparing atmospheres rich in 
ovygon. There remains yet, however, much to be desired 
in Linde’s process owiug to the great power consumption, 
and labour and repair charges required when working at the 
pressure s of between lOD aud 20J atmospheres. 

The following will serve to indicate the lines along which 
a remarkably cheap and efficient method has been developed. 
To begin with, in order to attaiu anything approaching 
efficiency in the use of a gas such as air (as distinct from a 
vapour, liquefiable by pressure aloue, like ammonia) as the 
working fluid of the refrigerative cycle, it is imperative that 
the power represented by the drop of pressure of the gas 
should be abstracted from it as far us possible in the act of 
expauBioii. This fact has long been recognised, and Sir 
W. Siemens made application of it in the attempt to liquefy 
air by expanding previously cooled compressei air through 
an engine. His apparatus, however, was entirely inadequate 
to attain the extremely low temperature required for his 
purpose. 

Now, iuastnuch as it is required to develop power from 
our compressed gas, the latter must not be in the liquid 
conlitiou. In the second place, any oxygen separated 
can only be secured by being flrjt in the liquid condition. 
Thirdly, if we resort to a partial liquefaction of air so as to 
get oxygen from the liquid and power from the expansion 
of the unliquefied gaseous residue, and if, as Dewar believes, 
the portion liquefied is of the same composit'ou as air, 
the method presents no notable advantages. Fortunately 
Dewar was wrong in his conclusions, and the device of 
working a motor with the unliquefied portion of the com- 
pressed air, thereby developing chilling effect, and of using 
the liquid rich in oxygen as a source of gaseous oxygen, 
is an excellent one. 

A simple experiment saffioes to determine the fact that 
air partially liquefied under a comoaratively low pressure 
is rich in oxygen. I immersed in a boiling mixture 
of oxygen and nitrogen, richer in oxygen than air is, the 
lower end of an empty, uustoppered, test tube. After im- 
mersiou for some minutes, examination showed the tuba 
to uontaio a small quantity of a decidedly blue liquid, aud 
this, on analysis, turned oat, of course, to be a mixture of 
oxygen and nitrogen rich in oxygen. I say ” of course ” 
because, since the temperatare of the boiling bath was 
higher than that of boiling liquid air (neoause it was riobmr 
in on^gen than air), it was impossible for liquid air to exist 
(at atmospheric pressure) uuder so high a temperature, and 


the liquid had therefore to be tomethiag which could be 
condensed out of the^atmospbere and exist at atmospheric 
pressure at the temperature in question. It could not be 
oxygeu, because oxyggu aud nitrogou invariably condense 
from air together in a mutual solution ; in fact, I found 
on analysing it that the precipitation was a mixture of 
oxygen and nitrogen approximating ip composition to, but 
slightly richer in oxygen than the boiling bath itself. I 
found that no liquefaction ooourred at all when the oxygon 
strength of the bath rose to 50 per cent., because then the 
atmosphere boiling away from the bath was richer in oxygen 
than was air, and, obviously, the bath’s temperature must be 
- above that at which air can precipitate any portion of itself 
as a liquid under atmospheric pressure. 

In the light of the recent publication of certain results 
by M. Georges Claude which appear to be along somewhat 
; the same line, it may be proper to mention that I estabfishod 
I theoretically the necessity for the occurrence of the above 
i phenomena in 1889, and took steps at that time to make 
1 certified disclosures to that effect with certain authorities 
in Washington. 

THE IMPROVEMENT OF BOILER-FEED WATER. 

BY A. MoOILL, M.4., r.R.S.C. 

Part /. — Introductory. 

The great demands raAdo upon the modern locomotive 
have intensified the importance of using soft water in steam 
production, liossel* states that the best water for boiler 
use would be pare distilled water rendered slightly alkaline. 
All naturally occurring water contain matter in solution. 
The carbonates, sulphates, chlorides, aud silicates of lime, 
magnesia, soda, iron, and alumina are most usual; and 
organic matter must often be taken into consideration. In 
1900 the Lancashire and Yorkshire Railway instituted au 
inquiry into methods of feed purification as then in use by 
I the different railways of the world (Proc. lust. Civil Eng., 
j Lund., 1901, 68). Reports from eleven countries show 
I that 20 out of a total of 58 roads used some system of 
! water softening. The mean cost of treatment was 6|j cents, 
j per 1,000 gallons. It is safe to say that the practice of 
! softening boiler feed water has increised ten-fold during 
I the past four years. Only one Americau road reported 
' in 1900. I know oP 27 .Ymerioau railways that have 
systematic treatment in use to-day. Evidence of the 
' attention given to this matter is afforded by the fact that 
; this Journal for 1902 contains abstracts of 24 patents, 
j taken out in Euirlaud in tnat year, for apparatus only. 

It was formerly the castom to attempt treatment in the 
; boiler. For valuable opinious on this subject see Maiguen 
i (this J., 1886, 224), Fisher,! and other high auchorltiej. 
i The problem of makiug buri water soft is not a problem 
I of pure chemistry. It is a practical problem, which mutt 
I be solved subject to mauy limitations. These have 
I reference to cost of reagents, of plant, of skilled labour, 
j Tney include complexity of process and apparatus, time 
I required in treatment, potability of the resultant water. 
In general the reactions must be carried out in cold dilate 
solution, while at the same time economy precludes the use 
of reagents in excess. The problem is not that of pro- 
ducing perfectly pure water, but of achieving the belt 
possible result under given conditions of limitation. 

{ We recognise three respects in which natural waters may 
I be objectionable or impracticable for steam making:-— 

! (1) They may be corrosive ; (2) They may foam or pime{ 

, (3) They may form scale. Corrosive waters of natural 
recurrence are rare. Air as dissolved by water contains 
I 35 per cent, of oxygen, instead of 21 per cent, as in the 
j atmosphere ; bat the corrosive action of dissolved air can 
i only be held as proven in the absence of free carbon dioxide. 

I Mmst carbon dioxide, especially at boiler temperatures* 

' acts strongfy on iron, which is dissolved as ferrous oar- 
! bonata. This is oxidised to the ferric salt by the dis* 

I solved air ; the iron is precipitated as oxide and the oarboh 
I dioxide set free to make a fresh attack on the boiler plate) 

I so^ that a small quantity of carbon dioxide is enabled^ hj 
this regenerative action, to effect very serious corrosion, it 


• Report t > the Swiss Steam Users Assoeiation. 139A 
t *' DieOhemisohs Teohnoloaie des Waawrs,” p. 27A 


% i 


352 JOURNAL OF THE SOOUrTY 

is true that the oxygen dissolved plays a part in this process, 
but it is as auxiliary to carbon dioxide in solution. It has 
further been demonstrated (Petit, Comptes rend., 1896, 
1278; this J., 1897, 128) that vhile fioflium chloride 
attacks iron even in the absence of carbon dioxide, the 
corrosive action is much intensihed by its presence. 
Pfeifer (this J., 1894, 134) recommends that the feed pipe 
be placed near low water level, so that the feed water may 
meet the hottest layers, and air be immediately expelled 
with tbe steam. 

(biTosion undoubtedly results from the use of acid 
waters (alum springs, mine waters, or streams receiving the 
waste from chemical manufactures), as well as from waters 
containing notable amounts of magnobium salts (sea water, 
western prairie waters, <!tc.) In the latter case dissociation 
occurs, basic salts arc precipitated, and the liberated acid 
attacks the boiler plate, Cribb (Analyst, 22, lt’9) has 
shown that magnt!siuui chloride undergoes marked dis- 
sociation in solution, when distilled under high pressure. 
Bailey (this J., 1899, tinds that h>drochlorie acid does 
not ap])reciab]y ^olatilize with the steam until a concentra- 
tion of 1 per cent, is reaclu'd. Hence iniury to boiler 
plate will occur long before any acidity is apparent in the 
steam. 

Corr()bi\e qualities can gi'iierall} be counteracted by tbe 
judicious use of soda ; but, uiilets care is takeu, there may 
result a foaming water, nearlv or quite as impracticable as 
the original. Each case of this kind must be studied by 
itself. 

Foaming waters ai’e much more common, and fre- 
quently present problems of gieat dithculty to the chemist. 
Plateau (Pogg. Ann., 141, 44) has established the fact that 
foaming is duo to increase of viscosity and decrease of 
surface tension, as well as to tin* propi-rty which he has 
named “ superficial viscosity.” It is closely allied to the 
power of forming emulbions. I have approacb(*d the 
subject from tbe empirical side, with the object of getting 
practical guidance in the treatment of feed waters, and have 
recently published an account of apparatus (Can. Kh'ct. 
News, Jan. 19(i4). The following synopsis of results may 
be given here; — 

1. The first general condition which causes foaming is 
the sudden superheatiug (d' the water in the boiler, due to 
reduction of boiler pressure by drawing off steam. 

2. With distilled water, loaraiug does not result under the 
conditions named. 

8. With a clear space of 1 inch between the water surface 
and the safety-tube, foaming does not occur with distilled 
water, even on addition of riOO mgrms. of powdered chalk. 

4. When sodium carbonate is in solution m the propor- 
tion of 1 grm. per litre, the escaping steam is charged with 
much water, even though the water in the boiler is quite 
free from particles of solid matter in suspension. 

5. When sodium carbonate is ])resent to the e.xlent of 
0‘2r> grm. per litre, the steam is distinctly wet, but no 
pvut amount of water is thrown out. 

6. On addition of powdered chalk to tbe last-named 
solution, very violent projection of water occurs. 

7. All sodium salts that 1 have tried produced foaming 
wateis, even when the water is clear, when preRent to the 
extent of 1 grm. per litre. 

8. Sodium salts "eem to produce intensity of foaming 
in the following (decreasing) order stearate, carbonate, 
silicate, sulphate. 

9. Tbe preseiuHi of solid particles in suspension invariably 
increases the violence of tbe foaming. 

10. Saturated solutlou of caustic lime does not foam 
violently; but the addition of a minute trace of any 
saponifiable fatty matter causes violent foaming. 

11. Fatty matter, in a certain amount, will pioduce 
foaming, even if added to distilled water; but a mere 
trace, having no appreciable effect in the case of a neutral 
water, causes violent foaming if the water be alkaline either 
with lime or with soda, but more roarki'dly with the latter. 

12. Bectous matter (swamp waters), if at all concentrated, 
produces foaming, and especially when solid particles are 
present. 

13. Tannin, in small amount, does not seem to cause 
foaming. 
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The following practical inferences may be drawn ; — 

First. The content of sodium salts must be kept down to 
a minimum. Marked foaming takes place, under 10 lb. 
pressure, when the soda (Na^O) reaches 1,600 parts per 
mtllion. At 200 lb. pressure it is presumable that the 
foaming limit will be reached at a much lower concen- 
tration. Practical men liave assured me that no w'ater 
containing 300 parts of NajjO per million is fit to make 
steam with. A concentration of 5 : 1 would bring such 
a water up to 1,500 parts per million. 

Second. Caustic lime in excess will cause foaming in 
presence of saponifiable fats, which are always present, 
in truces, in boiler concentrates. Hence the necessity of 
avoiding excess of lime in water treatment. Of course, this 
applies still more strongly to the case of caustic soda in 
excess. 

Third. Solid matter in suspension predisposes to foaming. 
It is impossible that boiler concentrates should bo free from 
suspended matter, but care should be takeu to provide a 
feed water which is clear at first and is of such a character 
as to deposit a minimum of solid matter on being boiled. 

Ilillyer’s recently published work on soap solutions 
(J. Amer. Chem. Hoc., 25, ^H) corroborates tliese 
conclusions. 

Since caustic lime aud soda are amongst the most 
availa][)le reagents for softmiing hard Avaters, it is important 
to fix a limit of causticity for the resultant water, as well as 
a limit for its content of sodium salts. I propose the 
following maxima for causticity (basicity due to free 
alkali) 

(’austieit.y (Inc to Limit, i Reasons. 


Soda 10’ Economy of refluent and danger of 

siipoiufyiug fats. 

fiimc I .">0'-’ 8airi(» r(^ason.s. 

Baryta | 0'^ SauK'. witli additional one of preventing 

poisonous water. 


JVo^e,— Degree's of causticity express the causticity to phenol- 
phtlialein, m terms of CuO per million. 

It is rather a matter for surprise that the quality of 
foaming in boiler water has received so little attention. 
Driffield, in 1887, used the following language (this J., 
1887, 178) ; “ that tallow be not used for lubricating engine 
cylinders, if the exhaust steam from the cylinders be used 
directly to heat the feed water.” It is probable that the 
author had in mind tbe formation of a special kind of 
scale, rather than the production of tonming qualities, by 
saponification. As a matter of fact, a trace of saponifi- 
able fat, incapable of giving trouble in a merely hiechanical 
way, will cause serious foaming in the presence of alkaline 
water under 201) lb. pressure, and a temperature of 380'^ F. 
— the condition usually obtaining in locomotive boilers. 

Numberless analyses of boiler scale have been jiublisbcd. 
These exhibit wide differences of composition, depending 
upon the character of the water supply, the rate of 
evaporation, the pressure carried, the attention given to 
the boiler us regards irecjucncy of blowing-otf, cooling 
before blowiog-off, and other conditions. But they all 
contain calcium aud magnesium as sulphate, carbonate, or 
oxide, to form by much the largest constituents. Silica, 
iron, alumina, and organic matter make up the balance ; 
although exceptional scales contain small amounts of 
chlorine and metallic ba-csi. In the sequel 1 shall consider 
the couditions under which calcium and magnesium salts 
can be removed from the water. In their removal, other 
scale-forming substances are either incidentally got rid of, 
or are rendered harmless. 

With regard to silica, 1 may say that in the analysis 
of 130 samples of water, chiefly from the Canadian North- 
West, the highest dissolved silica 1 have found is 70 parts 
per million ; and this is altogether exceptional. The usual 
amounts vary from 10 to 30 parts per million. Headden 
(Amer. J. Science, 1903, 169) has found the water of 
mountain streams to be highly charged Avith silica, derived 
from the action of carbon dioxide and organic acids, on 
the weathered feldspars of the gathering ground, This 
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fiilicic ftfiid is removed from solution by combination with 
lime and magnesia of the lower levels. Ihe following 
maximum amounts of silica, cited by him, are interesting— 


Source. 

Total 

dissolved 

Solids. 

Silica as 
percentage 
of Solid! 

Silica per 
million. 

Tho Great Geyser. Iceland .... 

l.'i.SO 

42 

517 

A sprin^r in Yellowstone Park. 

1,910 

S2 

611 

Rio Grande del Norte 

89 

27 

?4 

Spri e ster bach ’s wel 1 

400 

27 

108 

Bucher’s well 

228 

47 

107 


Part II. — Methods of Anodysis. 

In the light of ionisation theory, it is incorrect to 
speak of salts in solutions, in the ordinary sense. What 
i-« really of importauoo to us, for present purposes, is not 
the way in wliich acids and bases are combined in solution, 
hut in what combinations they separate out, under the 
conditions of steam- making, or of softening processes. 
The form given to his report by an analyst, should he 
that which most clearly and simply lends itself to calcu- 
lations for treatment. On this subject it is interesting 
to read the comraeuts of such authorities as Fresenius,* 
Leffmanu and Beani,f and A, H. Allen (this J., 1888, 799)’ 

Since lime is now, and is likely to remain, the chief 
agent in treatment, there can he no difference of opinion 
about choosing the form in which we handle this article, 
as the basis of notation. But if wo express lime as CaO 
we must represent the acid radical as the difference between 
the base and the salt. This requires us to write sulphuric 
acid as SO3, &c. Lime is not only the most important sub- 
stance used in softening water, but is also the most important 
substance to which hardness is due. For this reason it 
naturally constitutes the unit in which the hardness of a water 
should be stated, q’he German unit is 1 part of Cat ) per 
100,000. The English unit of hardness is I part of calcium 
carbonate per 70,000 (f.c., 1 grain per gallon). It has a 
historical interest, dating from 1841, when Clark published 
his celebrated process, together with his soap test for deter- 
mining hardne.ss. The most convenient unit of hardness, 
as conforming with our use of metric measures and weights, 
and further, as avoiding the necessity of using decimal 
points, is the mgrm. litre unit, or 1 part CaO per million. 
This Ls the unit which I employ throughout the following 
paper. Its magnitude is 1/lOth of the German and l/8th i 
of the English unit. ^ 

Although hardness is expressed in terms of lime, it may 
in reality be due to magnesia. If it be desired to express 
It m terms of magnesia (MgO) the factor 5/7ths may be 
used. ^ 

If a water which reacts alkaline to phen(»lplithalein he 
titrated to neutrality (with this indicator), using deoi- 
normal hydrochloric acid, and operating on 100 c c. of the 
sample, the required number of c.c. of N/10 acid, multiplied 
by 28, gives, in terras of CaO per million, what I call the 
causticity ” of the sample. The fai.*! implied by the teim 
causticity ” need have no reference to lime. It may be 
due to soda or magnesia, or to the mono-carbonates of 
^he^e, or other, bases. Owing to the limited solubility of 
some of thes6 substtuiccs, it c&onot exccfid ci CBrt&iii 
maximum in their case. Ihus the maximum causticity for 
magnesium hydroxide is 20° (Macnab and Beckett, this J., 
1886, 267); for calcium hydroxide is about 1,800^; for 
magnesium mono-carbonate is about 175°, and for calcium 
mono-carbonate about 80° (Thorp, this J., 1888, 804). 
MagnesLum carbonate is much more soluble than the 
hydroxide. If, however, calcium be present as hydroxide, 
magnesium cannot be present as carbonate; so that the 
maximum ^causticity due to magnesia, in the presence of 
lime, 18 20 . Soda, in a similar way, is incompatible with 
magnesium carbonate. If, therefore, lime is absent, and 
the causticity exceeds 20°, the excess must be due to soda, 
it soda is present. 



The analysis of water for purposes of softening is, of 
course, to be distinguished from analysis for strictly 
scientific purposes. Pfeifer (Zeits. Angew. Cliem., 1902 
193) fcas ridiculed certain elaborate analytical results, which 
nevertheless, failed to furnish him with the data he wanted 
for calculating treatment. When the general character of a 
supply is known, very simple analytical operations suffice 
tor guidance in treatment. Seasonal changes are to be 
looked for; but these are more likely to involve variations 
in the absolute, than in the relative amounts of substances 
111 solution. It is quite unusual for a supply rich in lime at 
one period of the year to become decidedly magnesian at 
another period. 

In the first examination of a water sample, it is, however, 
desirable to learn all that we ean about it. 

//ard»e.9.v.— This determination has quite recently been 
discussed by Procter (this J., 1904, 8). The soap teat 
originally described by (Jlark in 1841, has tiow passed into 
ancient history ; although I find that Winckler (Zeits. anal, 
(/hem., 1901, 82), has described a raoderni8»‘d form of it, 
using pure potassium oleiite, instead of ordinary soap 
Grossman (Oheni. News, 1879, 258), llohner (Analyst, 8* 
7/), Allen (thi.s J., 1888, 796), Leeds, and many others 
have demonstrated its sliortcoraings. 

Ilehner (toe. cit.) was one of the first to suggest a more 
rational method of determining hardness. Before describ- 
ing this method, in its present form, it is necessary to 
consider the modes in which carbon dioxide exists in water. 

Carbon Dioxide. — This exists in most natural waters in 
three conditions, viz., fully-bound, half-bound, and free. 
By fully-bound, is meant that which is combined with bases 
to form normal or mono-carbonates. Thus 62 NanOi 
56 CaO ; 40 MgO or 153 BaO combine with 44 CO3 to 
form respectively 106, 100, 84, and 197 parts of the corre- 
sponding mono-carbonate. The solubility of the bases 
named is increased by excess of carbon dioxide, except in 
the case of soda. The maximum solubility of the other 
three is reached when for 56 CaO, 40 MgO or 153 BaO, 

88 parts C/O2 is present. The bicarbonate is then said to 
be in solution. These bicarbouates have not been obtained 
other than in solution, except m ibe case of soda. 

All the monocarbonates react alkaline to phenolphthalein, 
and, although with the exception of sodium carbonate they 
are only soluble in very limited amount, the reaction is 
easily appreciable. The bicarbonates are neutral to phenol- 
phtlialein. Towards certain indicators, such as Methyl 
Orange, Erythrosin (this J., 1891, 856), &c., they react 
more or less like the free base. The monocarbonates are 
quite permanent as solids, as well as in solution, under 
ordinary conditions. Biearbonates in solution are by no 
means stable. If the solution is violently shaken, more or 
less carbon dioxide goes off and a corresponding amount 
of inonocarbonate is formed. If this is in excess of the 
solubility of the monocarbonate, the excess is precipitated. 
The solubility of the carbonates in question is approximately 
as follows : - 


Substance. 


Parts per million. 


Monocarbouate. 


Bicarbonate. 


Sodium carbonate 
Calcium „ 
Maffnesium „ 
Barium „ 


200.060 
•SO 
176 + 
TO 


90,000 
900 
1,320 4- 
? 


• Thorp.— This J., 1888, 804. 

Archbutt (this J., 1891, 515) prepared a solution of 
magnesium bicarbonate containing 4,890 parts of magnesm 
per million. Such a solution could only be kept constant 
nnder pressure, or under a continuous current of oarbola 
dioxide. 

It follows that in a solution of carbonates which reacts 
neutral to phenolphthalein only' biearbonates can presenti 
The combined carbon dioxide exists half in the foUy-boaQAi 
and half in the semi-bound state. By titrating 100 of 
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Sulphuric Aci>L — A volumetric method for determining 
sulphuric acid in presence of benzidine chloride has been 
deMcribed by ^\)lf Muller (Ben, 1902, 1587), and is highly 
spoken of by Procter (this J., 1904,8). The gravimetric 
method, as barium sulphate, is the only one that I can 
recommend from exjuTience. 

Hydrochlortc Acid . — Ts easily determined by the silver 
nitrate method, with chromate indicator, or h^ the method 
of Volhard. 

Methods for detcriiiiuation of silica, iron, alumina, and 
organic matter, when neccHsary, are too well known to need 
description here. 

In order to learn fully the nature of a new supply, a full 
analysis must be made. When the general character is 
known, and a decision as to treatment made, very simple 
analytical operations suffice to furnish data for the 
calculations as to quantity of reagents. 

Part III. — Treatment. 

So long as lime was the only reagent used in softening 
water, the silver test desuribed by Clark in 1841 answered 
the purpose of fixing the min’miiin of lime to be added, and 
gave an approximate indication for a maximum. Modern 
methods of treatment generally involve the use of at least 
two reagents, and simple tests for carrying out treatment 
are not availatile. Makers of apjiaratus for effecting treat- 
ment on the largo scale frequently supply elaborate testing 
vessels, guaranteed to furnish th<! workmen with all needful 
information as to the progress of the softening. I have had 
opportunity of examining some of these, and find them 
quite misleading If sufficiently delicate to give any useful 
information, they require greater nicety of manipulation 
than can be expected from ordinary labourers • and, if 
sufficiently strong to meet this requirement, their indications 
are too vague to have any value. Their roost important 
failure, however, results from the assumption that tlie 
changes we aim at producing in the water take place 
immediately, and that the character of the water as it will 
be fed 10 the boiler is identical with that which it possesses 
a few minutes after the reagents are mixed with it. The 
fact is that in dilute and cold solutions the chemical 
changes desired are very slowly brought about, and time is 
a most important factor m treatment. 

A compound treatment can best be carried out by 
adhenng as closely as possible to a proscription, resulting 
from careful study of the supply. It is possible from time 
to time, by means of simple tests, to ascertain the quality 
ot the resultant water; and such tests should be applied 
as often as convenient. Every natural supply undergoes 
periodic changes, and some supplies suffer cataclysmic 
change. This is specially true of small supplies. Hut these 
variations soon come to be well known, and can even be 
predicted, as statistics accumulate. Determinations of 
causticity, alkalinity, and total hardness are simple and 
easy, and 1 know of no simpler or more practical way of 
learning the satisfactory character of water in process of 
treatment. 

Mono-carbonate of lime is soluble in water to the extent 
of 20 parts OaO per million, i.c., 20'\ Magnesia is soluble 
to the extent of 17°. Since these are the forms in which 
lime and magnesia are precipitated, we need not expect to 
reiluce the lime hardness below 20°, nor the magnesia 
hardness below 1 7°. Wliere both these bases are present, 
the minimum hardness will be about 37° (=» 4*5 English 
degrees). 

Schierholz asserts (Chem. Centralhl., 1901, 139) that an 
excess of 50—80 parts of lime per million, and 100 — 200 
parts of soda ash, effect a still more complete removal of lime 
and magnesia. Of course, the extra costs of reagents would 
prohibit the employment of such excess, even if the resultant 
causticity of the water were unobjectionable. 

Reagents. — The following list of substances which have 
been proposed for use in softening water makes no pretence 
to completeness j still Jess is it intended to concede any 
high degree of efficiency to many of them. The fact that 
their cost makes it impossible to use them on the large 
scale is sufficient to make them unimportant for our 
purpose. 


Eeai^ent. 

Proposer. 

Eeferetioe 

Alurainate of soda 

j Maouab and Beckett, . 

This J., 1886. 287. 


Maylierry and Baltzley 

J. Amer. Chem. Soc., 
1899, 28. 

Barium chloride . . 

Porter 

This J., 1881. 

„ carbonate 

1 Kosinann 

„ 1908. 1808. 

„ hydroiul(3 


„ 1902, 1550. 

Zabrowski 

1891, 288. 


Dudley 

J. Amer. Chem. Soc., 
1899. 067. 

„ otalate . . . 

1 Burton 

This J , 1888. 

Calcined dt)lomite. 



i! 19()0, 13. 

Hydrochloric acid , 
iSal litnirinniAf* 

de Visser 

Lead hyilrate ..... 

Zabrowski 

189i’, 238. 

„ nitrate 

Villon 

1894, 271. 

Oleic acid 

D'Huart and (Baseiier 

1897, 662. 

Soda lime 

Dudley 

J. Arner. Cbem, Soc., 
1899, 087. 

„ lluoride 

Doronius 

J. Amer. Chem, Soc. 
1890, .8118, 

„ oxiiliite 

Cbnllis 

This J„ 1903. 607. 

„ 1888,321. 

„ phoBjiliate ... 

Davis 

Ni1i(HI.I.<3 1 

Maii^iien 

,. 1888. 

Soap powder j 

Challis 

1908, 507. 


The reagent'^, which on the ground of cheapnes.s and 
efficiency, are available for our purpose, are (jiiick-lirae, 
soda-ash, and can.stic soda. It is siiiocrely to be hoped 
that barium, us hydroxide or oxide, may become available 
in the near future, as if would supply a real need. Many 
natural waters, especially those of our western prairie.s, 
contain so much soda that the further addition of this 
substance produces a foaming water. These waters are at 
the same time high in lime and magnesia sulphates. The 
United Barium Company of Niagara Falls, is, I believe, 
prepared to supjily barium oxide, of 90 per cent, purity, at 
3 cents a pound. The high combining weight of barium 
makes the artiedu too costly to be extensively u.sed at this 
figure. 

Caustic Lime. — When made Irom ealoite, may contain 
95 per cent, of lime, or evmi more ; but most limestones con- 
tain silica, magnesia, anil other impurities, so that it is not 
unusual to find sample.s containing less than 70 per cent, 
of real lime. It ileteriorutes ajipreciahly on exposure to 
air, absorbing water and carbonic acid. It is applied either 
in solution as lime water, or, in the dry state, is wiagheil in. 

Lime Water. — Water dissolves from commercial lime 
only such portion as is valuable for softening water ; the 
magnesia, clay, and unhiirnt carbonate remaining undis- 
solved. On this account, as well as because a saturated 
solution of lime has (tlieoreticully) a definite composition, 
the employment of this reagent in the form of saturated 
lime water, would seem to he far away preferable to the 
method of weighing in. in practice, how'ever, difficulties 
occur which counterbalance apparent advantages. The 
chief difficulty is in saturating the lime water, or in so 
conditioning it as to produce a lime water of constant 
strength. 

According to Wittstein, a saturated solution, at ordinary 
temperatures, should coniaiu 1,040 parts of lime per million. 
Maenab and Beckett (this J., 1886, 267) claim for the 
Stanhopi3 purifier, that it furoishes a solution containing 
1,000 parts of lime per million. The Devereux apparatus 
is claimed (Zeits. augew. Chem., 1902, 206} to produce a 
solution containing 1,100 parts of hme per million. Vignon 
andMeunier state (this J., 1899, 865) that a saturated lime 
water should contain 1,360 of lime per million, I prepared 
nine solutions by shaking water with exces;^ of lime for 
three hours (raechameal shaking), and obtained solutions 
containing from 1,120 to 1,344 parts of lime per million. 
In most of the automatic apparatus, the lime water is made 
by causing a small stream to flow continuously through a 
long cylinder in which slaked lime is suspended. Since the 
rate of flow varies, the strength of the solution must vary, 
and it can never be truly saturated. 

Another obvious advantage of the use of lime water is 
the fact that the lime is applied in true solution. The 
importance of this condition cauuot be over-estimated, and 
when lime is applied iu any other way than as clear lime 
water, we must furnish means of ensuring true solution in 
the water being treated. This means, of course, vigorous 
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and prolonged agitation, either by paddles, or by a current 
of air or »team. 

Weighing'-in . — Owing to the uncertainty of the strength 
of lima water made by any continuous prooe«8, as well aa 
to the large and costly apparatus needed for its preparation 
and use. the weighing-in method of working has much in 
its favour. Of course the workman in charge must know 
the real strength of his lime. This may be furnished to 
him by the chemist, or be may himself determine it very 
easily by the following apparatus. 

A stock bottle containing hydrochloric acid of 1:8 
strength, to which phenolphthalein has been added, is fitted 
with a burette reading centimetres. The burette should be 
attached to the bottle, and arranged so as to be filled by 
pressing a rubber bulb. The upper end of the burette is 
loosely covered by a glass cap. Acid of the strength given 
is such that 100 c.c. exactly suffice to neutralise h grins, 
of lime. An apothecary's scale and a 5-grm. weight are 
wanted, together with a tew boiling flasks and a lamp; this 
is the whole outfit, although it may be well to furnish a 
mortar and a sieve for use in preparing the sample. 

If the chemist has reported the lime to contain 85 per 
cent, of lime, and it is desired to know whether any 
deterioration has taken place, tlie workman runs 8.5 c.c. of 
the acid into a boiling flask, dilutes and adds 5 grms. of 
his (properly prepared) sample. On prolonged boiling, to 
complete solution, the red colour of phenolphthalein should 
persist. If it docs not do so the sample has deteriorated, 
and the operation is repeated with 84 c.c. or less, until the 
colour persists. The number of c.c. used iu the final 
test, gives directly the percentage strength of the sample. 

The lime furnished to a given station is usually obtained 
from a single source, and the relative content of magnesia 
is ouce for all determined by the chemist, but need not be 
known to the workman, who uses his lime on a bavis of its 
causticity. 

U«es of Lime . — Lime is used to neutralise tlie half-bound 
carbon dioxide in hi carbonates, thus causing the precipita- 
tion of all lime existing as carbonate, except 80 parts per 
million, and of all magnesia existing as oaihonate, except 175 
parts per million ; these numbers represent iiig the solubilities 
of the mono-carbonales in puie water. Und<T sjieciiil con- 
ditions, lime mu} be useil to precipitate magnesia as oxide 
(hydrate), but caustic soda is a more efficient precipitant. 
Lime is often used, along with soda ash, to effect the libera 
tioii of caustic soda in sittl. In this case the lime is 
precipitated as mono-carbonate, and is added to the sludge. 
The only nvison for working with carbonate of soda and 
lime, insti'jid of with caustic soda directly, is cheapness. 
Caustic soda is now quoted in Montreal (on a basis of 
too per cent, oxide) at 4 cents a pound (Nu 30 ),and soda ash 
(on the same basis) at ‘2 cents. Against this first cost must 
be set the facts (I.) that more sludge has to he removed 
(11.) that the reaction between soda ash and lime is never 
complete m the eold (Macnab and Beckett, this J., 1S8B, 


I 367), whence resulta a waste of soda ash, an inoomplete 
1 precipitation of magnesia, and an undesirably caustic water. 

I When all is considered, it may be that less real difference 
, of cost exists than would at first appear. 

Soda Ash. -‘Seernfi to have been known as an efficient 
I softener of hard water since 1823, when Muspratt estab- 
lished the sixla industry in England. Soda ash is used to 
precipitate lime from compounds like the sulphate and 
: chloride ; and also to furnish caustic soda, by interaction 
with caustic lime, as already explained. 

Caustic Soda. — This is the best precipitant for maj^nesia, 
It ih available for iieutrulising the half-bound carbon dioxide, 
hut is less desirable for this purpose than lime, by reason of 
its greater cost and the fact that it leaves carbonate of soda 
ill solution. When this substance (carbonate of soda) is 
re(|uired for reduction of permanent liardness, it is cheaper 
to supply it ns soda ash than to produce it by the car- 
bonating of caustic soda. 

Occasions, however, do arise in which the use of caustic 
soda is preferable to any other treatment. These must be 
regarded as exceptional. Schreif (Zeits. angew. Ohem., 

' 1892, 514) asserts that a slight excess of caustic soda does 
no harm to the boiler. 

Barium hydrate has not found extensive application, 
by reason of its cost. At 3 cents a pound, for 90 per cent. 

I purity, it is three and a half times as expensive as caustic 
soda at 4 cents. It is to be hoped that improvements in 
I mauufacture, may reduce the cost to about 1 cent, per 
! pound. Its special advantage is in the fact that hardness 
can be reduced w.thout increasing the conti'Qt of soda salts 
ill the supply. Some cxpiwirnontal work with a view to 
■ determining the most economical way of applying barium 
oxide (or hydrate) is given in the fourth part of this paper. 

j A supplementary treatment with carbon dioxide has been 
j recommended by Archbutt and Deeley (this J., 1891, 611) 
for the purpose of converting colloid hydrate of magnesia 
j into carbonate. This colloid substance, they state, if 
immediately deposited when the water enters the boiler, 
choking the nozzle of feed-pipe or injector. By carbonating 
the water (for which purpose the authors have patented a 
special apparatus) this objection is successfully met. A 
carbonating device has more recently been patented by 
Lawrence (this J., 1893, 171). I have no Knowledge of the 
difficulty complained of, and find that efficient agitation 
ensures a satisfactory precipitation of magnesia. 

Formulas for use in calculating treatment are readily 
deducible from the equations already given. Comprehensive 
formulas, intended to be of general applicability, have been 
published by Kalmanu (this J., 1890, 1065), Pfeifer (Zeits. 
angew. Cheni., 1902, 193), and others. It is evident that 
no formula can be universally applicable if best results are 
sought. The real difficulty is less in finding how much lime 
or soda is wanted to effect a given reaction than in deciding 
what reactions should be brought about iu a given case, 


No. 


] 

'1 

8 

4 

5 

6 
7 


9 

10 

11 

12 

18 

U 

16 


Wan tod. 


" Causticity *’ — a 

“ Alkaluuty ” = A 

Total hardness - H 

Pennaneut hardness = II 

Lime (CaO) to neutralise fwe CO^ = C 

Lime (CaO) to neutralize the hall-bouiid CO 2 

Lime (CuO) eijuivalent 01 the 

Lime (CaO) to reduce IL 

Hf 

Caustic soda (NajO) to replace CaO m treatment • • 

Soda ash (NiioCOs) to precipitate magnesia (must be nsod with 
lime as 111 P. 7). 

Soda ash, to reduce the permanent hardness 

Baryta ( BaU) to precipitate sulphuric acid 

Carbon dioxide in monocarbonates 

„ „ 

Total combined CO, 

True temporary hardness 


18 Sodium carbonate (NajOOs) naturally present. 

19 Lime present, per million 


Given. 


Formula. 


V \ a = 'is tf. 

IV. V ! A =: a8 (W + fj). 

hri H = 28 - 2ri). 

*, r=» H;, = 28 (Q* - 2 r*). 

C CaO = 1-273 0. 

o CaO = 0‘f587 c. 

M I CaO = 1-4 M. 

G, 4 c, r» ; CaO = 1 '273 (0 -l- 1) -h. r4 >«. 

A.a.m I CaO = 28 (A — «) + r4 m. 

OaO Na^O « r 107 CaO. 

M NaaCOa = 2-65M. 



H, Hf 
k 


\ NuaCOg = 1-893 Hr. 
BuO = 1-912 80,. 

I 00| = 22 tJ. 

: 00* ss 44 IV, 

! 00* = 22 (t> + 2 w). 

; Ht * H - Hr. 


, V«,CO, = “ (A - H<). 
I OaO = ll'2&. 


No. 


1 

2 

8 

4 

6 

8 

7 

8 
9 
10 
11 


12 

13 

14 

16 

16 

17 


18 

19 
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The following formiilas give the number of parts per 
million for the reagents named. They may be interpreted 
as pounds per 1000 galls, by moving the decimal point two 
places to the left. 

a ■» « causticity ” (f.e., alkalinity to phcnolphthalein) as 
CaO. 

A w> “ alkalinity ” (Le., alkalinity to methyl orange) as 
CaO. 

(A — a) «« bi-carbonatcf, in terms of CaO. (In normal 
waters a ■■ 0 (A — a) A.) 

H ■■ total hardness in terms o£ CaO. 

JL, ■■ permanent, in terms of CaO. 

(H — Hp ) = »= temporary, in terms of CaO. 

C ■■ free caihonie acid, in terms of COs- 

c t= comhined carbonic acid, in terms of COj. 

^ e ■■ fully-bound — half-hound, in terms of CO3. 

V *= c.c. N/10 acid used in titrating 100 c.c. to phenolphth. 

to ■■ c.c. N/10 acid used in titrating 100 c.c, to methyl 
orange, after making neutral to phenolphth. 

M m> total magnesia, in terms of MgO. 

m ■■ magnesia of temporary hardness. 

(M — >w) “» magnesia of permanent hardness. (Where 
Hp is large, m ■» 0 (M — m) M.) 

Qi - C.C, “ Soda Reagent ” used with 100 c.c. sample in 
determination of H (see p. 21). 

Q2 BE c.c. “Soda Reagent^’ used with 100 c.c. sample in 
determination H for Hp (sec p. 21). 

and r* ■■ c.c. N/IO acid used in titrating back 100 c.c. 
from a total volume of 200 c.c (sec p. 21). 

K » c.c. N/10 permanganate in CaO estimation (as on 

p. 22). 
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THE SOLUBILITY OF ATMOSPHERIC 
I OXYGEN IN SEA-WATER AND IN WATER OF 
DIFFERENT DEGREES OF SALINITY. 

BT FRANK CLOWI8, D.Sc., AND J. W. H. BIGGS. 

Introductory . — It is usual to measure the injurious effect 
produced by sewage and by other deoxidising refuse liquids 
upon the water of rivers, of estuaries and of the sea, by 
ascertaining the extent to which the dissolved atmoepherio 
oxygen of the water has become reduced in amount by the 
action of these foreign liquids. The reduction in the 
amount of dissolved oxygen is not only a measure of the 
proportion of reducing matters present in the water, but 


also a measure of the extent to which the pollution it 
dangerous in restricting or preventing the respiration of fish. 

T^e amounts of dissolved oxygen found in polluted 
water are usually calculated as percentages of the maximum 
possible under the conditions of tbe determination. 

The determinations, the results of which are recorded in- 
this paper, were made with the view of establishing standard 
percentages of aeration for estuary waters of varying 
salinity. The standard for sea-water is well known to be 
about 20 per cent, lower than that for distilled water under 
similar conditions ; but it does not appear that deter- 
minations have been made for water intermediate in salinity 
between sea-water and fresh water. 

Method of Determination . — The method selected for 
determining the aeration of tbe water was that of Winkler 
(“ Die Bestiramung des im Wasser gelosten Sauerstoffes ” ; 
Ber. der deutschen Chem. Gesellsch., 1888, p. 2851). 
This method is more easily carried out than those of Bunsen 
and of Schutzenberger, and is free from the inaccuracies of 
tbe original method of Mohr. 

In collecting the sample of water, care must be taken to 
avoid agitating it and exposing it for any length of time to 
the air. It is transferred with similar precautions by 
siphoning to a stoppered bottle of known capacity which 
can contain about 300 — 400 c.c. About 1 c.c. of strong 
mapganous chloride solution (containing about 40 grs. 
MnCl2.4H20 per 100 c.c.) is added, followed by 2 c.c. of a 
solution containing 33 per cent, of alkaline hydroxide and 
10 per cent, of potassium iodide. The bottle, which must 
be full of liquid, is now closed with the stopper without 
including any air-bubble, and the liquids are mixed by 
several times inverting the bottle. The manganous 
hydroxide precipitate which forms will be more or less 
discoloured by higher hydroxide according to the pro- 
portion of oxygen which was dissolved in the water sample. 
Since the oxidation of thi' manganous hydroxide is not 
immediate, and the action of light influences the result, the 
bottle is put by in the dark for about 15 minutes ; its 
contents are then aciditied with from 2 to 8 c.c. of strong, 
pure hydrochloric or sulphuric acid. Tbe acid causes the 
precipitate to disappear, and leaves the liquid coloured with 
dissolved iodine. The iodine is titrated with standard thio- 
sulphate, of which the oxygen value should be known so as 
to give the amount of oxygen directly. It is usual, however, 
when possible, to determine the amount of thiosulphate 
required in the above process by the same volume of the 
fully aerated unpolluted water of similar character or of 
distilled water, and then to calculate the percentage of tbe 
possible amount of oxygen present iu the polluted water 
directly from the amounts of thiosulphate which equal 
volumes of the two samples require. 

It is noteworthy that the manganous chloride used iu the 
process must be free from iron. All reagents must also be 
free from nitrite, and accordingly the alkaline solution when 
mixed with starch solution and potassium iodide must not 
yield an immediate blue colour when it is acidified with the 
strong acid. Probably potassium hydroxide is more fre- 
quently free from nitrite than sodium hydroxide. 


Amounts of Atmospheric O.vygen dissolved by mi.rtures of distilled with Sea-water, stated as approximate percentages of 
the amount dissolved by distilled Water under similar conditions. 


Description of Water, 
with Percentage of Sea-water present. 

December 22-23, 190.8. 1 

Temp. 16° C. I 

1 

January 1-2, 1901. 

Temp, 13--8 C. 

January 6-7, 1904. 

Temp. 14°- 8 C. 

Percentage 
of dissolved 
Oxygen. 

1 

Chlorine j 
as Chloride 1 
per 100,000. 1 

Percentage 
of dissolved 
Oxygen. 

Chlorine 
as Chloride 
per 100,000. 

Percentage 
of dissolved 
Oxygen. 

Chlorine 
as Chloride 
per 100,000. 

stilled water 


1(M)*0 

0 

100-0 

0 

100-0 

0 


with about^lO per cent 

06’4 

205 






20 

94-0 

396 

93-4 

402 

96*9 

3M 


.. 80 

92-6 

590 * 

, , 





„ 40 

90-S 

780 1 

91-S 

ik 

9i*2 

772 

M •* 

„ 50 „ 

87-0 

982 






„ 60 

83'6 

1,168 

86-8 

1,169 

88^ 

i.io9 


„ 70 „ 

83*4 

i;t86 






„ 80 

80*7 

1,856 

88-7 

1,^ 

84-7 

1.U6 


„ 90 

70*0 

1,785 

, , 




8ea*’water 


78*1 

1,960 

81-1 

1,^ 

88-2 

im 
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Besults obtained with waters of dijfferent salinity, die- I 
tilled water being the -The early experimenta I 

showed that the following procedure was the most simple 
for avoiding errors from differences of temperature, from 
super - saturation with oxygen and from suspended air 
bubbles. Both samples were allowed to attain the tempe- , 
rature of the laboratory, and were then saturated with 
atmospheric oxygen by frequent agitation with fresh 
portions of air ; they were then allowed to stand overnight 
at the laboratory temperature in a cool incubator, to cause 
the suspended air bubbles to separate completely ; this 
interval was especially necessary in the case of sea-water, 
which froths when it is shaken. Three determinations 
were made of each water sample, and they showed fair 
agreement. Thus in a particular case the three separate 
estimations in the same sample of sea-water gave the 
following percentages of the oxygen dissolved by distilled 
water under the same conditions, 83 * 3, 82 * 9, 82 * 9. 

The amount of oxygen dissolved in sea-water shows a ! 
gradual increase for some time when the same sample is i 
repeatedly shaken with air at intervals of some days. The | 
natural inference is that the sea-water contains either i 
oxidisable matter or organisms which remove oxygen, and ] 
that its maximum power of solution ia therefore only attained 
when these deoxidising agencies are removed. The results 
tabulated indicate the extent to which this deoxidation 
occurs, since by further prolonging the period no higher 
aeration was attained. The same sea-water was used 
throughout these experiments, and a fresh portion was 
diluted for each test. 


it was found impossible to get 100 per cent, aention vehen 
distilled water was the standard. In working with comniop 
river water, however, unless it was largely salted by the sea, 
they were able to get 100 per cent, aeration. As regards 
the nature of the reducing matter present in sea water he 
had evaporated some years ago samples of sea water and 
made an organic combustion of the residue in order to 
determine the amount of carbon and nitrogen which it 
contained, and he was surprised at the high results obtained. 
The carbon and nitrogen might have been derived from 
either living or dead organic matter, possibly it was the 
de-aerating matter. 

It was a well-known fact that the solution of alkali 
chloride in water increased its power of dissolving carbon 
dioxide ; this might be attributed to chemical change ; but 
it was not so easy to put down chemical change as the 
cause of decreased solubility of oxygen in water when 
sodium chloride was in solution. 


NUMBER OF BACTERIA IN 
THE WATER OF THE NORTH SEA, 

AND THE EFFECT OF SEA AND RIVER 
WATER AND OF BIOLOGICAL TREATMENT 
ON THE NUMBER OF BACTERIA 
PRESENT IN SEWAGE. 

BT FHXNJt CLOWES, D.Sc. 

Opportunity has been recently afforded me to determine 


It will be seen that the aj>proximate percentage of sea- 
water in the mixture of distilled water with sea-water is 
stated in the first column, and that the amount of chlorine 
as chloride was also determined in each mixture. 

These results show that the solubility of atmospheric 
oxygen diminishes regularly with the proportion of sea- 
water present. 

An experiment was made by dissolving sufficient sodium 
chloride in distilled water to give chlorine approximately ; 
equivalent to that present in sea-water, and the amount j 
of atmospheric oxygen dissolved both by the original i 
distilled water and by the salt solution under similar [ 
conditions was then determined. The salt solution with a ' 
chlorine content of 1,980 per 100,000 dissolved 82*9 per | 
cent, of the amount of oxygen dissolved h} the distilled ; 
water; the corresponding percentage for sea- water contain- 
ing 1,950 parts of chlorine was h2’2. From this result it | 
would appear that the sodium chloride in the sea-water is j 
the constituent which determines its power of dissolving , 
atmospheric oxygen. j 

Discussion, | 

Mr. F. K. O’Shacohnksst said he took it that the 
modified results were not the outcome of chemical action 
absolutely but were chiefly owing to a physical one. At 
Birmingham the greatest variation was found in the amount 
of dissolved oxygen in effluents and river water. He I 
thought that the case of sea-water was an extreme one, | 
and that the results obtained from effluents of the river as 
modified by the amount of saline matter present must he a { 
negligible quantity. | 

Dr. Cavbn said it was interesting to note that the pres- | 
ence of inorganic salts reduced the solubility of oxygen, j 
It was the inorganic matter rather than any possible organic j 
matter, which prevented the full complement of oxygen 
being present. | 

Mr. Waxd said that the amount of carbon dioxide j 
dissolved in water was very considerably affected by the j 
presence of salts. Was the salt used in the distilled water j 
sea salt or common salt ? j 

Dr. Clowes said that the aeration experiments were j 

eaxxied out on the lower reaches of the Thames, and were 
extended into the North Sea. He was surprised to find 
that when they entered the estuary the water samples never 
showed ICO per cent, aeration as compared with distilled 
water. He was quite certain that this water had not been 
deoxidised by any sewage pollution. In the open sea 
-almilar results were obtained. In working with salt water 


the total number of bacteria in the water of the North Sea, 
of the Thames estuary, and of the lower reaches of the 
Thames-. The samples were collected firom the deck of 
the steamship “ Burns,” Captain Vivlash, one of the large 
sludge-steamers of the London County Council. The 
steamer was itself converted into a bacteriological labora- 
tory, the saloon being utilised for putting down cultivations, 
and roomy quarters being equipped with the necessary 
incubators. By this arraogemeot the samples could be 
put down for cultivation immediately after collection, and 
no question could arise regarding increase in the number 
of organisms between the time of the collection of the 
sample and its treatment in the laboratory. 

Samples of water were collected from the surface, from 
the bottom, and in some places from the intermediate 
depths. In many places samples of the sea-bottom itself 
were also secured. 

The surface samples were 
taken by dipping in a clean 
metal pail. 

The samples from the 
bottom were obtained by 
sinking a heavily weighted 
glass bottle, -which waa 
closed by a rubber stopper 
carrying two glass tuDM; 
one tube terminated inune- 
d lately beneath the stopper 
and served for egress of the 
air dii]ilaced by the entrance 
of the water throngh the 
other tube which extended 
nearly to the bottom of the 
bottle. Both glass tubes 
terminated above the stop^ 
per in recurved capillaries, 
which were sealed at their 
ends ; a loop of strong twine 
was slipped over these hooked capilliaries. The twine was 
held by the hand with plenty of slack, while the bottle 
was being lowered from the ships rail by two oblique lateral 
cords. By this arrangement the bottle was readily lowered 
in a vertical position to the sea bottom, and a jerk of the 
twine then served to break off the closed capillaiies, and 
allowed the bottle to become filled in about tlnee minutes 
with bottom-water. 

The samples from intermediate deptlis were ooUeoted hf , 
lowering over the side of one of the slupV boats a known 
length of stout canvassed rubber tube weighted at the end 
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and pumping up the water iuto a clean metal pail. These 
methods of collection were devised by Mr. J. W. H. Biggs. 

For the purpose of collecting sampleH of the sea-bottom 
itself a strong eaiivas bag attached round its mouth to a 
heavy iron ring was suspended by a chain and lowered to 
the bottom. By steuniing ahead, a sample of the sea-bottom 
was picked up in the bag, and this was raised by the 
steamer’s steam-winch. This arrangement was devised 
by the eaptain. A washing, obtained from this bottom 
material hi means of sterilised water, was also subjected 
to cultivation, and the total number of bacterial colonies,” 
as well as the colonies of B. coli amimunis and of 
B. enterfditis sporotjenes, were counted us in the direct 
cultivations of the water sainjilc''. 

The sample which was actually subjected to cultivation 
was usually an average sample; it was obtained either by 
mixing equal volumes of the water samples collected at one 
particular spot, or in the case of a dredged sample of the 
sea-bottom by mixing the mutter brought up. 

Effect of Sea Water on Bacterial Life . — It appeared 
desirable to useortain by preliminary experiments whether 
bacterial life w-as prejudicially affected by sea water as 
compared with tresh water. Ihis was dcti-rmined in the 
following way. 

Two series of parallel experiments were started by mixing 
one cubic centimetre of clarified sewage with a litre of 
sterilised distilled water, and another c.c. of the clarified 
sewage with a litre of sterilised sea water. One cubic 
cenlinietre of each of thc'se liquids was at once mixed 
separately with 10 c.c. of gelatine medium, poured into 
Petri-dishes, and then iuoubated at 6.5° F. : this process 
was repeated with the inoculated waters at the intervals 
stated below, and tlie total number of “ colonies ” which 
developed in each culture were counted. The following 
results were obtained : — 


I I Number of (.’olonies per e.c. 

Interval Period of __ 


Date. 

1903. 

ameo 

Inocula- 

tion. 

' Cultiva- 
fuiu m 
(lelatmc. 

1 111 tiic 

1 Inocnlatod 
i Sea Water. 

In the 
Inoculated 
Diatillcd Water. 

March 13 

I 

None 

72 hours 

8,748 

7.100 

16 

8 days 

4.3 

' 2H1.000 

2HS.360 

IH 

5 „ 

; 45 .. 

531,000 

421,200 

19 

9 .. 

1 .. 

.348,<KK) 

113,000 


It is evident that the organisms were rapidly decreasing 
in number nfter the fifth day, probably on account of 
deficient nutritiou. 

A further similar series of experiments was made by 
incubating cultivations, put down at stated intervals, of 
ordinary sea water, and of the same sea water inoculated 
with clarified sewage in the proportion of 750 to 1. The 
following results were obtained : — 


Date. 

1903. 

1 nterviU i 
of 

Stoiilinir. , 

Period of 

Cultiva- 

tion, 

March 27 

None ! 

9i5 hours 

„ 28 

1 day 1 

96 

M 80 

3 days 

IM) 

April 1 1 

5 „ 1 

48 


Niiiiiber of Colonies per c.c. 


In Natural 

In Inoculated 

Sea W'ater. 

Sea Water. 

1,115 

11,000 

94,250 

2.38, (M)0 

230 

1,976,000 

109 

2,373,000 


A consideration of the re-sulis of these experiments leads 
to the conclusion that sea water exerts no inhibitory effect 
upon the life and multiplication of bacteria, and that the 
organisms thrive in sea water in much the same way as in 
water free from dissolved saline matter. It will be noted 
that inoculation of the sea water with sewage enabled the 
organisms to increase for a longer period, probably owing 
to the introduction of their nutriment in the sewage. 


Number of Bacteria in ike Water of the North Sea . — 
A bacterial examination was made of the water of the 
North Sea by collecting sarafdes of the surface water in 
the neighbourhood of the Galloper light-ship, which is 
stationed about 2.5 miles seaward of the sea end of the 
Barrow deep, and is therefore in the open sea. 

Samples of water were collected every five minutes for two 
hours, and equal volumes of the samples taken during each 
half hour were mixed together to constitute one average 
sample. In this way four average or compound samples 
were produced and were subjected to cultivation in the 
manner already described. The followiuar results were 
obtained : — 

Number of Colonics 


per c.e, 

High wiitor, lltb April. 1903, 11.40 p.m 373 

5.5 a.in. to 5.35 a.ni 216 

5..3.5 a.iu. lo (5,6 aTm 101 

((..I a.iii. to (1.35 a.m 357 

6.35 11 . 111 . to 7..5 a.m 298 


Tests were made for bacillus coli and for bacillus entcri- 
ditis sporopencs ; neither organif-m was detected in 1 c.c. 
of the water. 


The results indicate that the open sea water contained 
a small. number only of bacteria, au average of 287 per 
c.c. ; and that what arc ordinarily considered organisms of 
intestinal origin were absent. 

Bacteria in Sewaip- “ Effluent ” and in Sewage Sludge." 
— Before givijig the results of the bacterial examination of 
the river water below the points at which the (diluent from 
the settled sewage from London is discharged into the 
Thames, the results of the bacterial examination of the 
sewage effluent itself may be stated. And siiniluriy 
the bacterial condition of the “ sludge,” or matter .vepanited 
from the sewage by sedimentation, may b(‘ stated before 
the bacterial examination of the estuary water into which 
the sludge is discharged i.s referred to. 

A comparison of the bacterial condition of the sewage 
effluent and sludge with that of the water ol the lower 
river and of the estuary will theu indicate the reduction in 
the number of bacteria effected by dilution and by other 
means after the discharge of these organisms has taken 
place. 


Number of Bacteria in 1 c.c. of^^ Sludge ” at both 
Outfalls. 


llarkiUK. 

1903. 

Haeti n:i which 
K'rovv at 20 ' C. 

Ihu'lena w Inch 
grow at .37'" C. 

( HI 00 ( 1 -heat). 

S)x»n's. 

April 2»,.. 

121.000,000 

60,000.000 

6,250 

Mnv 2... 

126.000,000 

74,200,000 

8,100 

4... 

11 9, .500,000 

4.5, 00(1, (MH) 

10,650 

„ 5 . . . 

1.31,000,(100 

(M.OOll.OtM) 

11,800 

M 6... 

1 13.5,000.000 

7(MH)0,0IK) 

11,400 

Averuffc... 

1 12(5 500 000 

1 62,610,000 

9,620 


Crossness, 

1903. 

Total 

Number of 
Hacleria, 

N urnber of 
Bacillus Coli 
Communis. 

Niunbcr of 
li. Eiiteridi/ig 
Bporoffenes. 

June 8... 

118,000,000 

At least 1,000,000 

[At least 10,000, but 
1 not 1,000,000 

„ 9... 

57,000,000 

Al least 10.000. but 
not 1.000,(100 

) •’ 

.. 10... 

149,(810,000 

At least 1,000,000 


„ 11... 

163,(KKM*(M» 

t »» 

„ 12... 

1.32,000,0(81 

M 1 

• 1 tt 

„ 13... 

177.000,000 

!! ' 


Avera^je... 

132,666,666 




The average number of bacteria in the sludge is therefore 
129,583,838 per c.c. 
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The total number of bacteria in the sewage effluent 
discharged at both outfalls is as follows > 


Date and 
Outfall. 

Bacteria 
which irrow 
at 20° C. 

Bacteria 
which grow 
at 

(Blood-heat). 

1 

Spores. 1 tions. 

WS5.7U 

JuneSJ 

6,100,000 

281 I Average of 
i : 7 samples. 

( 1 Average of 
’ ‘ lie samples. 

Averajre j 7,442,857 

j .. 


The average for both outfalls is therefore 7,442,857. 


Reduction in Number of Bacteria by passage down 
iffyer.— The samples were taken from tlie surface water 
by (lipping, and were collected at low water in mid-stream 
and near either shore. The average of the results obtained 
from six series of samples colh^cted on the 3rd, 4th, 5th, 
and 6th of March, 1903, are stated below : — 


Locality. 

Approximate 
Dislanee iii 
Miles from 
Crossness. 

] Averajio 
' Number of 

1 Bnoteria 

1 P<T C.C. 

MuckuiK liffht 

21*. 3 

t,837 

Hole haven 

24 -li 

3,431 

Chapman Ii^ht 

27-0 

1.1102 

Yant let creek 

20 -.5 

711 

Southend pier 

.31-5 

.379' 

Uarnson point 

33*6 

381 

Nore light 

3.5 -8 

180 

Below the Nore 

.39 '3 

145 


It will be seen that the average aumber of 7,412,t(.57 
bact(^ria per c.c., which were present in the sewage effluents 
discharged from the Harking and CVossnesn outfalls, have 
become reduced by the action of the river water to 4,837, 
at a distance down-stream 21 miles from Crossness, and 
that off Southend, 81 miles from Crossness, a further 
reduction to 879 has taken place. When the Nore light- 
ship is reached, the bacteria number only 186 per c.c. 

Each water sample was further examined for gns- 
formiug bact(‘ria, which are generally considered to be 
those of intestinal origin. Out of 45 samples examined, 
only seven contained such bacteria, and these seven 
samples were all of them collected between the Mucking 
and the Chapman lights. No gas-forming bacteria were 
found in the, water below the Chapman light. Hence it 
appears that the intestinal bacteria in the sewage effluent 
had disappea’ed from the river 27 miles below the point 
at which they had been introduced into the stream. i 

Reduelion in Number of Bacteria per c.c. introduced ! 
into the Estuari/ Wafer by Sewage Sludge. — Several series j 
of examinations hav(“ been undertaken at different times 
with the view of ascertaining the bacterial content of ! 
^tuary water into which sewage sludge is I’.onstautly being 
introduced, and very many samples have been subjected 
to examination. The following statement briefly summarises 
the results obtained : — 

On April 2nd and 3rd, 190.3, surface samples were 
collected throughout the length of the Barrow deep in the 
estuary immediately after the fleet of sludge steamers had 
deposited their sewage sludge. The average number of 
bacteria found in the water was 1,940 per c.c., as compared 
with 129, .583, 333 contained in the discharged sludge. 

On the 9th and loth April 1903 the surface water 
flowing fr(}m the Barrow deep into the river during an 
incoming tide was examined. This represented the estuary 
water which had been mingled with sludge in the estuary. 
Samples were taken every five minutes throughout the 
time of rising tide. The average number of bacteria per' 
o.c. found was Only 458. 

During ^ptember, 1003, further experiments were made 
with tbe view of ascertaining whether the diminution in 
the number of bacteria was due to sedimentation or to 
lateral diffusion by dilution. Immediately after the dark- 


coloured sludge had been discharged, a drifter, whwh was 
suspended from a float, and was cross-shaped and 8 sq. ft, 
in area, and which remained 10 ft, beneath the surface 
(the depth at which the sludge is discharged from the 
bottom of the steamers), was immersed in the discoloured 
water. This enabled a boat to be kept in the middle of 
the area of discharge for the purpose of taking samples 
at (lifferent depths. The examination of these samples 
furnished the following results. Samples were taken every 
five minutes, and those collected during each hour were 
mixed to produce an hourly average sample. 




Total Number of Bacteria 


Interval after 

per O.C. found 

Date, 1903. 

Discharge of Sliidjre, at 
which Sample was 

at following? Depths. 


Collected. 



... 



Surface. 

10 Feet. 

4i0 Feet, or 
Bottom. 

C\ None -, 

040,000 

1.3, OiW 

140 

1 

( >110 hour 

82,700 

2,910 

690 

Sept. 28th -1 

Two hours 

1,470 

790 

320 

1 

Three „ 

340 

140 

130 

1 

I'onr „ 

880 

221) 


r' 

None 

8,000 

2,000 



One hour 

21,400 

680 


„ antb -j 

Two hours 

0,200 

700 i 



Three „ ........... 

6,800 

010 



our „ 

5..3II0 

010 


'-i 

Five 

1.700 

600 1 



These results seem to indicate that the number of bacteria 
per c.c. is not reduced by the sinking of the organisms to 
lower levels in the water, but by a lateral diffusion or 
mingling. 

The final series of samples, bactorially examined, consisted 
of water taken at different depths in the different channels 
of the estuary, of tbe bottom materials, and of the sands 
which were exposed at low water. In no case were bacteria 
found to be present iu any considerable number. 

Reduction in number of Sewage Bacteria occurring during 
the Biological Purtf cation of Sewage. — Observations were 
made for some time with the object of ascertaining bow 
the total number of bacteria present in the final effluent 
from the bacterial treatment of sewage compared with the 
number present iu the corre.sponding sewage before it bad 
undergone the treatment. 

Two classes of sewage iu different localities were placed 
under careful observation, the cultures for counting the 
colonies which developed being put down at the time and 
place of collection of each sample. 

One sewage was of purely dome^itic origin, being that 
derived from the residents in Christ’s Hospital, Horsham. 
The sewage flowed into a settling tank, its passage through 
which occupied about 24 hours. The effluent from the 
tank passed through coke-beds contained in shallow tanks 
which were alternately allowed to stand full of effluent and 
full of air. The bacterial action taking place in the settling 
tank disposed of all the settled suspended solid matters, 
and the subsequent bacterial action in the coke-beds 
removed all putrescibie dissidved matters. 

The other sewage wliich was placed under observation 
was the average sewage delivered to the Northern Sewage 
Outfall Works from the sewers of North London. This 
^ewage hud been roughly screened, then mixed with small 
proportions of chemicals in order to expedite the subsequent 
sedimentation during its slow passage through settling 
channels, and the effluent from these channels constituted 
the feed to an intermittently worked coke-bed which was 
similar to that at Horsham. The feed to this bed, and the 
effluent from it, were subjected to systematic bacterial 
examination. 

It should be stated that the lower part of the coke-bed at 
the northern outfall consisted of somewhat fine and 
compacted material, which may to some extent have 
mechically reduced the number of bacteria. It shCuld also 
be explained that while tbe screened London sewage 
contained only finely comminuted f»cal matter, because it. 
had be^ subjected to the process of pumping and a flow 
of many miles, the Horsham sewage contained cotti'* 
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parttively unbroken faeces, since it had flowed by gravitation The average numbers at the foot of the table form a fairer 
only for a short distance. This would probably tend to means of judging the extent of redaction in the number of 
diminish the number of bacteria found in the Horsham bacteria than the daily numbers do, since the eflOluent and 


sewage, since the sample was collected by dipping the liquid 
from a collecting chamber outside the settling tank. Both 
sewages were, however, clarified by passage through a 
filter-paper before they were subjected to cultivation. 

The results obtained are summarised in the following 
tables : — 

Average Horsham Samples taken quarter-hourly during 
maximum Jlow of Sewage. 


Date of j 

Total N umber of BHcteria per c.c. (average 
of Cultivations). 

Collection, j 

- - 


- 

1003. 1 

Crudo Sewage. 

E nil lent from 
Settling Tank. 

Effluent from 1 
Coke-bod.s. 1 

June 9th 

„ 12tb 

„ 16th 

„ loth 

„ 28rd 

July 8tli '] 

„ 14th 

7.. 'i00.0(M) 
O.HOO.OOl) 

9.000. 111)0 
fi.T.'tO.OOO 

12,700,000 

1 6,4 .')( 1,000 
2.3.4r)0.000 

1.1,050.001) 
IL,8.'>0.00() 
n.750,f)00 
O.HOH.OOO 
8,200 000 
3,0.50,000 
21,700,(M)0 I 

8.760.000 

9.500.000 
($,060, 000 

8.0. 50.000 

5.100.000 

3.000. 000 j 

18,200.000 

Avora^^c num - ') 
bers I ' 

12,492,8,')7 

10, .514, 28.5 

8,4tU.285 

Percentage 
docreiise in ^ 
B numbers ...j 


15-8 

32-2 


It is necessary to calculate the decrease in bacteria from 
the average results, since the samples of effluent obtained on 
the same day cannot altogether correspond to that day’s 
discharge of untreated sewage. 

It may be noted that the results obtained from each of 
these samples when put down at once for cultivation were 
compared with the results obtained by patting down the 
same sample 21 hours after its collection. The average 
percentage increases in the number of bacteria counted, 
after keeping the samples lil hours before cultivation, were 
1 06 in the case of the sewage, GO in the effluent from the 
tank, and .54 in the effluent from the coke-bed. As might 
have been anticipated, the highest rate of increase occurred 
in the more largely polluted liquid, and this indicates tlie 
necessity of not delaying cultivation of impure liquids 
which are under bacterial examination. It was found that 
a delay of 21 hours not unusually occurs between the 
collection of a sample and its arrival at and cultivation in 
the laboratory. This delay evidently leads to results which, 
in certain cases at least, do not correspond wifh those which 
would be yielded by the sample at the time of its collection, 
and in series of samples, such as those taken above, the 
delay very seriously aflPects the ratio lietween the numbers of 
bacteria found in the different series. 

In the case of the London sewage, samples were taken 
every ten minutes during the filling and emptying of the 
ooke-bed, and the samples of the sewage and of effluent for 
each date were mixed to form the average samples for 
examination for the day. The following results were 
obtained 


Average Samples from the Barking Coke-bed. 



Total Number of Bacteria per c.c. 

Bate, 1903. 

Settled Sevage, 

Coke-bed Effluent. 


8.000,000 

70,000 

.‘'iSth 

11,500,000 

814,000 

” iith 

6,300,000 

829,000 

^ 16th 

10,000.000 

l,180,00t) 

Iflth 

10.800,000 

Lost. 

„ 20th 

„ 27th 

6,600, (K»0 
7.900,000 

1.070,000 

1,076.000 

Average number 

8,686,714 

1 930.067 

Percentage reduction in 
M. bacteria 

the number of| 

89 


feed of the bed on the same day are not precisely corre- 
sponding liquids. 

It will be seen that in the case of both sewages a marked 
reduction in their bacterial content takes place. As far as 
the effluent from bacteria beds is concerned it is therefore 
not right to consider the bod as a means of increasing the 
number of bacteria j the bacteria rather appear to carry out 
their active functions in the bed, and to pass away in large 
numbers in the effluent in a lifeless condition. 

The large amount of experimental work upon which the 
above results and conclusions are founded, involving the 
collection and examination of several thousand samples, has 
heen carried out by Messrs. J. W. H. Biggs and E. B. 
i’ike under my general direction. 

Discussion. 

The Chaiuman said he had always looked upon it that 
the salts in the sea water acted as nutriment for bacteria, 
aud asked Dr, Clowes what media were used for cultivations. 

Mr. S. K. Trotman said that, having frequently to make 
bacteriological examinations of water from a distance, he 
had found an ice-box to answer perfectly well for trans- 
portation of samples. Had Dr. Clowes any experience of 
thi.'i? 

Mr. Ooi.DiNfi, after referring to the preservation of milk 
by simply getting rid of the oxygen, asked how much salt 
was added to Dr. Clowes’s medium in which the organisms 
germinated. He further asked if many fluorescent bacteria 
were found in the sea water. 

Mr. O’Shaughnessy said Birmingham sewage was 
very deficient in organic life, which was something more 
than 400,000 organisms per c.c. The number of bacteria 
present in the land effluent was about the same One must 
he struck by the fact that it was not the absolute number 
of bacteria present in the liquid which was alone the 
question of prime importance. One must consider the 
potentialities of the liquid Itself. He maintained that the 
method of estimating the number of bacteria was distinctly 
au arlutrary method, but was agreed that the medium in 
which the organisms were determined ought to approxi- 
mate in some way with the natural conditions, 

Mr. TnoKF asked if Dr. Clowes regarded the action of 
the coke bed as dependent upon some siibstauce which 
possessed the physical action of absorption. 

Dr. Clowks in reply drew attention to the re.sults ob- 
tained by Dr. Dunbar, who had found that fragments of 
coke or other material were able, when in contact with 
sewage, to produce an oxidising effect; aud he stated that 
this purifying action was exerted before any bacterial 
growth had formed on their surfaces. It seems, therefore, 
to be certain that these fragments retained on their surface 
absorbed oxygen which exerted an active oxidisation. 
Possibly the reason why putrefaction of meat took place 
with greater rapidity in fresh water than in salt water was 
in part due to the fact the fresh water contained less 
dissolved oxygen than sea water did. The action of putre- 
factive organisms was in abeyance as long as they were 
in the presence of oxygen or of dissolved oxygen in water. 
The bacteria which he had been dealing with were not 
putrifying bacteria ; they were bacteria wmch were carrying 
on their changes without the production of any smelliog 
gases. The medium used in cultivations was stated in the 
paper, and this had not been varied in the case of salt water. 

In reply to Mr. Trotman, he recognised the diffloulties of 
transport and remarked that he had repeatedly tried ice when 
conveying bacteria from long distances to the laboratory, bat 
he had not made comparative experiments to asoertnin 
whether any advantage resulted from using ioe. He agreed 
with Professor Frankland tbar no results oould pretend 
to be absolute if the cultivations were not put down on 
the spot. So far as fluorescent organisms were eonoemed 
they had not made any special observations adth the 
view of detecting them. He was astonished to bear from 
Mr. O’Shaughoessy that Birmingham sewage oimtained 
only 400,000 organisms per onbic centimetre. This was 
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possibly accounted for by the introduction of large quantities 
of acid chemicals into the serfage. 

In the water of the upper part of the lower river, the 
amount of sodium chloride did not vary much. Pollution 


could be measured by de*aeration io the lower rtrer, but no 
appreciable indication could be obtained out in the estuary. 

There was no medium quite so efficient as coke for 
bacteria beds. 
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E NO Lisnj Patents. 

Filters ; linpts. in W. B. S nith, Perth; Amboy. 

Eug. Pat. 3938, Feb. 19, 1903. ' 4 

Ah outer perforated tuba is slipped over an inner perfor- 
ated tube, closed at its upper eod by a suitable cap, and 
fixed with its lower extromity iu a socket. Round the 
outer tube is wrapped a fllter-eloth, extendiug inside the 
outer tube, and enclosing the inner tube when slipped over 
it. The liquid to be filtered outers the inner tube from 
below, and percolates through two layers of filtering 
material before reaching the outside of the outer tube. 
This filtering may take place in the reverse direction. Any 
number of these tube filters may be arranged in a tank. 

— L. F, G. 

•Concentrating Liquids ; Apparatus for — — . Kestner, 

Lille. Eng. Pat. 6372, March 19, 1903. 

Sbb Addition, of Nov. 15, 1902, to Fr. Pat. 315,973 of 1901 ; 
•this J., 1903, 788.— T. F. B. 

Evaporators for Distilling or Concentrating Liquids, or 
for Generating Steam or Gas ; Impts. in — . J. W. 
Gordon, London. From C. Licardie, Guatemala. Eng. 
Pat. 27,621, Dec. 16, 1908. 

Thb liquid enters at the hii'hest point of a continuous coil 
arranged in a furnace, whilst the I'esiduum is discharged 
•from the lowest point. Ac various points of the coil, side 
tubes are placed as outlets for the vapours, whilst baffles 
extend across the interior of the coil to retard the flow of 
the liquid. If the coil is to be used as a steam or gas 
aerator, all these outlet pipes are oouaected together, 
the apparatus is intended for use as a still, the pipes can 


be led separately to condensers, thus enabliug products of 
different boiling points to bj continuously collected. 

-W. H. C.^ 

Centrifugal Separating Apparatus ; Impts, in 
£. Seger, iStockbolm. Eug. Pat, 458, Jan. 7, 1904. 

Thb separation of a mixture of solids and liquids, without 
the use of a gauze or other straiuing medium, is effected by 
means of bucket wheels, rotating in cases placed in an 
outer rotating cylinder. The bucket wheels rotate in con- 
sequence of the centrifugal force produced by the rotation 
of the outer casing acting on the mixture to be separated. 
Means are provided for drawing off the solid and liquid 
separately. The bucket wheels may be set vertically or 
horizoutaliy in the outer casing. — W. H. C. 

Rotary Furnaces t Impts. in — . N. M. Hausen, Berlin. 
Eng. Pat. 11,119, May 15, 1908. 

Bbtwbbn the outer metal casing of the furnace and the 
inner lining of firebricks or other refractory material there 
is placed a layer of asbestos or material which is not only 
refractory but also a bad conductor of heat, the object 
being to prevent loss of heat by radiation from the shell of 
the furnace.— W. H. C. 

Furnaces t Impts. in — ^ J. Ritz, Sohw. Gumeud. 
Eng. Pat. 27,618, Dec. 16, 1908. 

Thb grate bars of the furnace are inclined, so that the 
fae4 which is fed iu at the upper end, gradually slides down 
towards the clinker hole placed at the bottom. From 
underneath, a “ poking appliance ” is periodically set to 
work to remove the oUoker as it is form^, and rake it into 
the clinker hole. To prevent the oiinfcer from caking on 
to the masonry of the furnace, the grate bars are protected 
at the side by an iron ledge of suitable design.-^]^ F, 
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Briquette Machine. F. Meyer, Chicago. Kug. Pat. 2137, 
Jan. 28, 1904. Under Interoat. Conv., Jan. 29, 1903. 
This machine consists of a mould, or series of moulds, 
ai ranged in a frame, with a conveyor to supply the material 
to be compressed. There is a series of plungers, each 
acting in the same mould and compressing the material to 
successively varying degrees. Means are provided for 
bringing the mould or moulds successively opposite the 
various plungers and for expelling the briquette when 
formed. Claim is also made for a type of mould in which 
the compression is effected by two plungers, and for means 
of operating the plungers, &c. — W. H. C. 

United States Patents. 

Cooling Tower. C. F. Hettinger, Boston. U.S. Pat. 
753,573, March 1, 1904. 

An enclosed watcr-cooling tower is provided with air and 
water shafts, the latter being divided into several compart- 
ments by horizontal perforated partitions. Fans are pro- 
vided at the bottom, and the air is driven horizontally 
across the falling spray of liquid towards the air-exhaust 
shaft. Means are provided for supplying the liquid to he 
cooled in the form of spray, for regulating the supply of 
air, and for collectiui? the cooled liipiid m a tank at the 
base of the tower. — W. H. C. 

Drying and Calcining Ktln. C. JC Pickett, Bayonne. 
(J.S. ]*at. 753,624, March I, 1904. 

The kiln consists of two concentric horizontal c}liudcrs 
with external means for rotating. There is a hopper and 
worm-conveyor for feeding the material to be treated, and 
means are provided for heating the annular space between 
the cylinders and for drawing oft' the gases from the annular 
space and from the inner cylinder separately. The outlet 
end of the cylinder is closed by a movable end-piece with 
arrangements for oil-burners for heating, ami tor removing 
the dried or roasted material. — W. H. C. 

Centrifugal [^Separating^ Machine. J. H- Ostrander, 
Ticonderoga. U.S. Pat. 754,796, March 15, 190t. 

Thkough a vertical tank passes an upright shaft carrying a 
perforated bowl with a flanged upper edge extending over 
the top of the tank. Surrounding the upper parts of the 
howl and tank is a casing, which is provided with a drain 
pipe and with an opening, throui>h which a feed-pipe passes 
into the interior of the perforated bowl. Inside the per- 
forated bowl is fixed a vertical worm conveyor, arranged 
to discharge material from the bowl into the casing. 

— L. F. G. 

French Patents. 

Supersaturator for Solutions [^Brine] which are to be 
Concentrated. J. L. Gauthier. Fr. Pat. 336,138, 
Oct. 20, 1903. 

The apparatus is specially adopted for the concentration 
of common salt solutions. The evaporating pan is sur- 
rounded by an annular chamber contaiuing the fresh salt 
solution, which is heated h} the waste furnace gases from 
the fire, and by a pipe lying throughout the length of 
the chamber, through which pass the hot vapours escaping 
from the evaporating pan. The liquid in the annular 
chamber gets heated up to 85*" or 90'" C., and is then 
siphoned oft' into the evaporating pan, where it discharges 
on to the surface of the concentrated, and therefore speci- 
fically heavier, salt solution, and readily'»givc8 up its water. 
A drain-cock is provided for the condensed water in the 
pipe serving to beat up the annular chamber. — L. F. G. 

Gummy Substances^ Rapid Process for Drying . 

Masohinenfabrik Georgen b. St. Gallen laidwig von 
Sftsskind. Fr. Pat. 336,230, Oct. 23, 1903. 

The substances, in the form of small pieces, are placed on 
a series of horizontal sieves, arranged in a chamber open at 
the top. Compressed air is blown in from below, the 
rate of escape of the air being regulated by means of 
dampers fixed to the cover of the chamber. — L. F. G. 


Receptacies containing Highly Injlamnuible Liquids f 
Device for Preventing Explosions in — — , Fabr. Kxplo- 
iionssicberer Gefasse. Fr. Pat. 336,757, Nov. 17, 1908. 
See Eng. Pat. 25,547 of 1903 ; this J., 1904, 110.— T. F. B. 

II.-PUEL. GAS, AND LIGHT. 

Water-Gas ; Introduction of into the Carbonising 

Retorts. IT. Croissant. J. Gasbeleucht., 1904 , 47 , 
219—222. 

The passage of water-gas through the retorts during the 
carbonising period is a process which requires careful 
supervision, but is attended with advantages that outweigh 
the extra trouble involved. The water-gas inlet pipes are 
apt to become stopped, and require to be frequently cleaned, 
and the removal of graphite from the retorts demands the 
same attention iis before. A manometer attached to the 
inlet tube aftords a useful control of the pressure within 
the retorts. The quality of the gas produced is subject to 
serious fluctuations unless the introduction of the water- 
gas be limited to the first two hours or so after charging 
the retorts, otherwise the gas of low grade, which distils off 
during the later period of the carbonisatiou,heciuucs so highly 
diluted that the mixture in the gas-holder does uot become 
homogeneous, and consequently the gas does not burn well. 
If considerable proportions of water-gas are to be mixed with 
the coal-gas (say 40 — .50 vol.s. of the former to 100 vols. 
of the latter, the mixture being carbii»’ette(l with benzol so 
as to have a calorific value of .'5100—5300 cal.), it is neces- 
sary to provide air-regulating collars to the incandeseeut 
burners fed with the gas, otherwise lighting back is apt to 
occur. Ouc of ihe advantages of the process is the i datively 
lar^iC yield of gas from the coal used, the gam in heating value 
amountiug generally to from 7 to 12 per cent. If the in- 
troduction of the water-gas he properly regulated, stoppages 
of the ascension pipes, otherwise so frequent, are almost 
entirely prevented, and the tar is appreciably more fluid. 
The carburetled mixed gas costs from O' 75 to 1 pfennig 
Jess per cubic metre than pure coal-gas. The result of 
carburetting the gas with benzol is to almost entirely 
prevent the deposition of naphthalene in the gas mains, so 
that a lower supply pressure siiftices. — H. B. 

Calcium Carbide ; New Mode of Formation of — — . 

H. Moissan. XXIV., page 388. 

English Patents. 

Gas } Manufacture of — — VV. H. Jones, Becktou. 

Eug. l*at. 5781, March 12, 1903. 

Illuminating gas is obtained by mixing crude coal-gas 
from the retorts with water-gas at a high temperature, and 
then superheating the mixture, whereby the hydrocarbons 
become fixed and incondensable. — II. B. 

Gas Retort Mouth Pieces; fmpt. in Inclined . 

G. B. A. Gibbous, Lower Gorual, and C. J. MoEwen, 
Liverpool. Eng. Pat. 7251, March 28, 1903. 

One or more holes are made in the lower part of the retort 
mouth-piece or its lid, each hole being provided with a 
valve or stopper. By this means the tar which accumulates 
at the lower eud of the retort can be run off from time to 
time. — H. B. 

Gas Retorts. W. Angus and C. McPherson, Birmingham. 

hlug. Pat 8135, April 8, 1903. 

The patent relates to methods of attaching to the door the 
coal stop employed in an inclined retort, so that the use of 
intermediate joints between the door and the stop can be 
dispensed with. — H. B. 

Gas [/rom Wood] ; Apparatus for the Generation of 
W. H. Brooks, Adelaide. Eng. Pat. 2481, Feb. 1, 1904. 
Gas obtained by the carbonisation of wood, Ac., in a retort, 
is passed through a series of horizontal pipos arranged in 
the furnace flue, and then successively through a condenser, 
a washer, a gas-holder, and scrubbers. By means of branch 



Ajiril Ifi. IMM.] 


JOCTBNAL AKd I^AtlJOT 

pipes the gas may be drawn direetiy from the sorabbers or 
may be passed through an enricher. All the pipes are 
strfdght, and all the unions are made rectangular, being 
provided with screw-plugs, to facilitate cleaning — H. B. 

Arc Light Electrodes. 0. Vogel, Berlin. Eng. Pat. 

11, 44S, May 19, 1903. I 

In arc-lamp electrodes, which may or may not contain j 
light-emitting additions, there are provided one or more 
centrally -placed passages or tubes of pure carbon, into j 
which are introduced substances (e.p., peroxide of barium, 
chlorate of potash) capable of liberating free oxygen when 
exposed to the heat of the arc. — H. B. 

United States Patents. 

Coke Oven. H. Koppers, Essen-on-the-Euhr. 

U.S. Pat. 758,146, Feb. 23, 1904. 

The coke oven, besides the usual coking chambers and 
beating dues, has “ nozzles at the bottom for tbe admission of 
a vertically ascending gas column,’* and “ inclined channels 
connecting the air conduits with the base part of the heating 
flues, the inclination being out of line with the ascending 
gas-column in order to leave it undisturbed, and circulate 
around it.” See also Eng. Pats. 18,159 and 28,278 of 1901 ; 
this J., 1902, 1127 and 7G2 respectively. — E. S. 

Retort for making Gcls and Coke. A. C. Kloman, Assignor 
to J. Scoit,both of Pittsburg. U.S. Pat. 754,459, March 15, 
1904. 

A 8 EU 1 K 8 of coke retorts are placed in battery, each retort 
having a bottom inclined in both dii’ectiouH from a middle 
ridge, and discharge openings, which can be closed by doors, 
at the ends of this bottom, Tbe retorts have arched flues, 
which are connected at one end to a common combustion 
chamber placed transversely, and at the other end to a stack- 
flue, and are provided with gas eduction pipes leading to a 
gas-main, and can be suitably heated. — L. F. G. 

Gas f Method of Producing . P. Naef, New Fork. 

U.S. Pat. 758,294, March 1, 1904. 

See Eng. Pats. 20,658 and 20,669 of 1899 ; ibis J., 1900, 
1094 and 1095.--T. F, B. 

Gas / Method of Making . P. Naef, New York. 

U.S. Pat. 753,295, March I, 1904. 
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trough, whence it m»y be subscquentlv ditehaiged from a 
suitable outlet, and treated apart The larger fragments, 
of, say, from 10 to 80 mm. diameter, above tbe eorean, 
sepamte, during the washing, into a lower layer of the 
heavier shale, which is caught in a side channel bay ing a 
bent-over top or cover, and is discharged thence by action 
of an endless screw, and an npper layer of coal fragments, 
which flow off from the top down an inclined sluice, and are 
washed in the usual way in a second trough. — E. S. 

High Temperatures ; Process and Apparatus for Produce 
tion of hy Means of Combined Chemical and Elec^ 
trical Energy. R. Schnabel. Fr. Pat. 826,452, Not. 5, 
1903. XI. A., page 377. 

Pov'er-Gae; Process and Apparatus for Production of 
— — by Continuous Combustion under High Pressure. 
S. Wigelius and P. L. Laurell. Fr. Pat. 886,460, Nov. 6. 
1903. 

Air is pumped at high pressure into the annular space 
between two concentric cylindrical vessels, and enters the 
inner cylinder at the bottom, where it meets with a regulated 
supply of “ petrol.” Combustion takes place continuously 
and completely. The heat generated raises the air to a high 
temperature before it reaches the “ petrol.” Tbe gas produ^d 
by tbe combustion, at very high pressure, is led from the 
inner cylinder to the motor, where it is utilised directly, in 
the same way as steam is used. — H. B. 

Gas Producer. E. Bovine and H. BreuillA Fr. Pat. 
336,786, Nov. 19, 1903. 

The producer consists of two compartments in open com- 
munication with each other ; the one, forming the producer 
proper, being supplied with superheated steam and a hot- 
air blast, and having a bed of fuel of but little depth, which 
is always kept incandescent, and the other, acting merely 
as a regulator of the composition of the gai, being fiU^ 
with fragments of coke or anthracite, through which tibe gaa 
produced in the first chamber is drawn down by a fan. 
The steam and air supplies for the first chamber are led 
through heating boxes, arranged beneath the grate of the 
second chamber in the path of the gas produced. In certain 
cases, the second chamber may contain, instead of fuel, 
merely pieces of flint, or the like, when the carbonaceoue 
deposit forming on the flint is sufficient to regulate the 
composition of the gas. — H. B. 


ISke Eng. Pat. 20,660 of 1899 ; this J., 1900, 1095.— T. F.B. 

Gas Producer. J. M. Wight and H. Hyatt, Cleveland. 
U.S. Pat. 753,340, March 1, 1904. 

Through the centre of the top of the producer a water- 
cooled coal-supply tube extends down to the fire. The 
latter rests on a rotating conical grate, carried by a rotating 
annular water-pan, and having a feed-screw at its apex 
extending up into the tube. The blast-pipe opens under 
the grate, and over the latter are fixed water-cooled pokers. 

— H. B. 

French Patents. 

Coal and Minerals ; Process for Enriching . F. Blanc. 

Addition, dated Jan. 16, 1903, to Fr. Pat. 317,908, 
Jan. 18, 1902. 

See Eng. Pat. 14,328 of 1902 ; this J., 1903, 287.— T. F. B. 

Briquettes ; Process for Increasing the Calorific Power of 
. C. Melhardt. Fr. Pat. 836,285. Oct. 24, 1903. 

The coal dust from which the briquettes are to be made is 
treated in a closed vessel with compressed air, containing 
oily or fatty substances in a state of fine division. 

— L. F. G. 

Coal [Small] and like Matters ; Simultaneously Washing 
and Sorting — . Schiiohtermann and Kremer. Fr. Pat. 
886,241, Oct. 24, 1903. 

Tbe small coal is delivered on to a wire mesh stretched 
across a trough, below the top, such mesh allowing passage 
of fragments of less, say, than 10 mm. diameter. Such fl^ 
stuff, passing the sieve, accumulates in the bottom of the 


Sulphur i Extracting from Residues of Gas Purifioa* 

tion, and from Poor Oies. E. Vaton and A. Zuaznavar. 
Fr. Pat. 836,661, Nov. 14, 1903. VIE. page 871. 

Carltons for Arc Lamps; Manufacture of Cored—. 

F. von Hardtmuth. Fr. Pat. 836,748, Nov. 17, 1908. 
The carbon paste is extruded through a draw plate, in^the 
centre of which is a helicoidal steel core, mounted so^aa to 
rotate on a support. The rifled carbon tube thus obtained 
is then filled with a paste to form the core. — H. B. 

ra.-DESTEUCTIVE DISTILLATION. 

TAB PEODUCTS, PETEOLEUM. 

AND MINEEAL WAXES. 

English Patent. 

Hydrocarbons; Process for the Production of Highl 
' Sulphuretted — . J, E, W, Bengough. Eng, Pst 
8596, April 15, 1903. XX., page 883. 

United States Patents. 

Wood; Apparatus for Distilling — W, C. Douglas, 
Raleigh. U.S. Pat. 753,3: 6, March 1, 1904. 

The retorts are arranged in two rows, a short distance 
apart, and the furnace is situated centrally for the retorts. 
Each pair of retorts is connected by three or Esore 
pipes, and all these cross pipes are connected by pipes 
naming the length of the apparatus. These loBgitiid^^ 
pipes are connected by a si^le vertical pipe* from vhiob 
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dtRcbarge pipes lead the Tapoars away. All the pipes 
are heated and protected from draughts, ho as to keep 
the temperature above the condensing point of the lighter 
vapours. A stack leading from the furnace is situated at 
one end of the still, between the two rows of retorts, 
“ closing the space between the retorts and preventing 
atmospheric draught therebetween.” — T. F. B. 

Wood Distillntion Apparatus. M. Palrnir, New 
Loudon. U.S. Fui. 7''>4,232, March 8, 1904. 

A VEBTiCAT. retort or still is provided with a horizontal 
grate or perforated partition on which the wood rests ; the 
vapours are conveyed from the top of the retort by means 
of a pipe, which is provided with a tar trap and a creosote 
trap between the retort at)d the condenser ; the tar trap is 
connected with a pipe, which conveys the tar and heavy 
distillatCH hack to the retort, which it enters below the 
grating. On leaving the condenser, the di'^tillates are 
passed through filters into receiving tanks. Provision is 
made whereby the warm water from the condenser is intro- 
duced into the discharee-pipes of the condenser, mixing 
with the distillates and passing through the filters with 
them. — T. F. B. 

Petroleum i Apparatus for Refining Crude . .1, M. 

O’Neall, Dallas, Assiguor to British American Power Co. 

U.S. Pat. 754,^87, Murch 15, 1904. 

Thb oil i.s passed through a narrow pipe which is coiled 
around a pipe of larger diameter, through which hot furnace 
gases puss ; the whole is surrounded by a pipe or vessel, 
through which steam is blown. The portions of the oil pipe 
outside the steam pipe are iusuDted by suitable means. 
Means are provided “ for forcing the vapour into a liquid 
and u condenser consisting of a series of pipes of different 
diameters and connected at different angles.” — T. F. B. 


lY -COLOUEINQ MATTERS AND 
DYESTUFFS. 

2 ,6-Dihromu-p-phenplenediann7ie ; Action of Bromine on 

. C. L. Jackson and D. F, Calhune. Amer. Chem. 

J., 1904, 31, 209-220. 

Bv the action of an ethereal solution of bromine on an 
ethereal solution of 2'G-dibromo-/)-phenylenediamiue, a 
green precipitate was obtained, which showed all the pro- 
perties of the hydrobromide of a base, which was most 
probably 2.6-dibromo-p-phenylonedi-imine. 1 mol. of 
bromine was found to react with two mols. of dibromo-p- 
phenylenediaraine. The base could not he isolated owing 
to its instability, but its hyilrohromide was converted into 
dibroinoquinoue on treatment with bromine and water. 
On treating p-phenylenediamine in ethereal solution with 
bromine, a blue substance was obtained, similar in pro- 
perties to that from the dibronio compound, and reacting 
like the hydrohromide ofp-pheuylenedi-imine. — T. F. B. 

Amino- and Aminohydro.rydtphenylamincs [/or Blue Sul- 
phide Dyestuffs']. B. Gnehra and H. Bots. J. prakt. 
Chem., 1904,* 69, 161—175. 

DlMETHTL-p-AMINO-p-HYDROXTDIPHKHYLAMlNE WaS pre- 
pared both by the action of dimethyl-p-phenylenediamine on 
quinol and by reduction of the corresponding indophenol by 
means of zinc dust and dilute acetic acid. Tlie latter method 
yields the best results. The product yields diacetyl and 
dibenzoyl derivatives, and combines with 1 mol. of alkyl 
io#ide. On nitrating the diacetyl compouud a tetranitro 
derivative of the mother substance is ootained. On melting 
dimethyl-p-amino - p - hj'droxydiphenylamine with sodium 
polysulphide at 110° C. for 24 hours, a leuco compound of a 
blue aulphide dyestuff is obtained. The dyestuff is isolated 
by dissolving in dilute acetic acid, filtering, making alkaline 
with caustic soda, oxidising by means of a current of air, 
and precipitating^ with hydrochloric acid. The composition 
of the dyestuff i* represented by the formula Ci^HjuNgSjOj. 
It forms salts of silver and zinc soluble with dimculiy in 
water, and with sodium bisulphite yields an addition 
product, Ci 4 Hi 8N5 S|Oj + NaHSOs + 2H3O, which forms 


orange-yellow needles. By the action of stannons chloride 
and acetic anhydride the sulphide dyestuff is converted 
into the diacetyl derivative of its leuco compound, from 
which the original dyestuff is regenerated on boiling with 
solution of a caustic alkali. p-Aminotolyl-p -hydroxy- 
diphenylamine was prepared by reduction of the corre- 
sponding phenol (from o-toluidine and p-aminophenol) 
with sodium sulphide. It can be acetylated. The thio- 
Hulphonie acid of dimethyl-p am ino-p-hydroxy diphenyl- 
amine ivas obtained by oxidation of equiraolecular propor- 
tions of dimethy l-p-phenyleuediamiue-thiosulphonic acid and 
P-arainophenol, and i eduction of the dye-stuff so obtained 
by means of sulphuretted hydrogen. — E. F. 


Benzidine Transformation. A. F. Ilollemari and J. Potter 
Van Ijoon. Kouink. Akad. Wetenschappen, Amsterdam, 
1902,877—378 ; 1903, 262—267. Chem. Centr., 1904, 
1, 792—793. 

The authors have examined quant itaiively the transformation 
of hydrazoboiizene into benzidine and diphenyline ip- p- 
and o- p-diamiiiodiphenyl). At the ordinary temperature, 
84 per ceut. of the hydrazobenzere is converted into 
benzidine by means of N/10 hydrochloric acid, and 90 per 
cent, by means of N/l hydrochloric or hydrobromic acid. 
At 100'' C., N/10 hydrochloric, nitric, sulphuric, and hydro- 
bromic acids effect the transformation of 66 ’4, 67*3, 63*1, 
and 65 • 8 per cent, respectively of the hydrazobenzeue into 
benzidine. At 25° C. the velocity of the reaction increases 
with, but more rapidly than the concentration of the acid. 
The course of the reaction is altered by the use of a solvent. 
For example, if the hydrazobenzone he employed in ethyl 
or methyl alcoholic solution, the pioportion of benzidine 
produced is less, and that of diphenyline is greater. — A. S. 


Gallorubiu. W. Feuerstein and K Brass. Ber., 1904, 
37, 827—831. 

Fok the preparation of Gallorubiu 14*7 grms. of isatin and 
16*6 groas. of dihydroxycumaroue are dissohed in 1.50 c.e. 
of water and heated for one hour at 100"' C. with 450 grms. 
of hydrochloric acid, hrom the resulting hydrochloride 
the dyestuff" is separated by treatment with hot water. It 
crystallises from alcohol in riiddish-browm needles, melting 
at 300' C., and dyes brownish-violet shades on mordanted 
cloth. When Gallorubiu (2 grms.) is boiled with aniline 
(15 grms.) for a short time, the red solution assumes a 
greenish-yellow colour with formation of anilinodihydroxy- 
galloruhin according to the equation : CifiHgNOr, + CflHj.NUj 
■■ GpjHjeNjOs. It crystallises in greenish-yellow laminm, 
melting at 257° C., and yields brownish to grceuish-yellovv 
shades according to the mordant u«ed. — D. B, 

Diazoamino Compounds of Imidazoles and Purine Sub- 
.stances. li. Btirlan. Ber,, 1904, 37, 690—707. 

SoBSTiTUTKi) imidazoles react with diazo compounds if 
there is a free hydrogen atom in the «-position, and the 
amidine double bond is intact, to form compounds of the 
type— 

CH-.CHv 
N : CH^ 


The relations in the purine group are quite analogous. 
In a similar manner purine compounds react with diazo- 
bodies unless the imino hydrogen atom (7) of the imidazole 
nucleus is substituted or the amidine double bond broken 
down. Thus theophylline, which is 1 . 3-dimethylranthine, 
reacts with diazo compounds, whereas theobromine (3.7- 
dimethylxanthine) and caffeine (1 .8.7-trimethylxanthine) 
do not. Therefore when diazo compounds act on purine 
derivatives, the 7-hydrogen atom is attacked and diazo-amino 
compounds of the type — 


/NzCHv 
CH { ^ 

. C 


\„ „>C.N-N,CA 




CH 


are formed, ^ They are obtained by adding a diazo solution 
to an alkaline solution of a purine compound and have 
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marked tinctorial properties. Those obtained from tetrazo- 
compounds dye vegetable fibres directly from an alkaline 
bath.— B. F. 

2-Hydroxyifliivonot I Synthesis of — . S. v. Kostanecki 
and V. Lampe. Ber., 1904. 37i 773— 778. 
QniNAOBTOrilENONM-MONOMETHTLETHKH— 


^.i'^Dihjfdrosgfiavonolf Synthetis of S. v. Kostanecki 

and M. L. Stoppani. Ber., 1904, 37, 781—784. 

Thi substance is prepared in a manner analogous to that by 
which 2.3'.4'-trimethoxyflavoaol is obtained (see previous 
abstracts), the veratric aldehyde being replaced by anis- 
aldehyde. It dyes bright yellow on alumina, weak brown 
on irun-mordant. — E. F. 


CeH,(OH)(COCtl8)(OCH3)[l;2:4] 

and benzaldehyde are condensed to 2-methoxyflavonone 


i01l,0)C,U, 


\uO — CHa 


This is converted b}" nitrous acid into its 
derivative — 


(CimC.lh 


/ 

\ 


0 — cn.CfiH, 

CO — C:NOH 


iso-nitroso 


which does not dye on ordinary basic mordants, but gives 
a fine yellow when dyed with some of Scheurer’s mordants. 
On boiling with acids this yields hydroxylamine and 2-meth- 
oxyflavoiiol — 

O C.CJL 

(CH,0)CfiH3<; 

^CO — C.OH 


i.^'-Dihydroxyflavonol ; Synthesis of . S. V. Kostanecki 

and A. Ottmann. Ber.. 1904, 37, 957—960. 

2 . 3'-Diuethoxyplavanone is obtained by condensing 
quinacetophenoneinonomethylether with m-methoxybenz- 
aldohyde. It is converted into ‘2.3'-dihydroxyflavouol by 
methods described in the preceding abstracts for the pre- 
paration of 2.8'.4'-trihydroxy- and 2.4'-dihydroxyflavonol. 
The dyeing properties of this substance are similar to 
those of 2.4'-dihydroxyflavoiiol. — E. F, 

Nile Blue Base; Some Properties of , L. Michaelis 

Ptlftger’s Arch., 101, 188—190; Chem. Centr., 1904.’ 
1, 834. 

The author, in reply to Heidenhain (this J., 1904, 183), 
maintains his previously expressed view that the properties 
of Nile Blue are best explained by the assumption that the 
free base exists in two modifications, one red, the other 
blue. — A. S. 


This substance gives rather weak yellow dyeings on 
alumina-mordanted cotton. The dyeings on iron mordant 
are very weak. On boiling with strong hydriodio acid it 
yields 2-hydroxyflavouol, which shows similar dyeing 
properties to its ether. — E. F. 


English Patents. 

Dyestuffs of the Anthracene Series, and Materials therefor; 

Manufacture of New [^Anthracene Dyestuffs'll 

O. Imray, London. From Farbwerke vorm. Meister, 
Lucius und Brauiug, lioechst. Eng. Pat. 8905, April 20. 

1 ^ r • 


Fisetin ; Synthesis of an Isomer of . S. v. Kostanecki 

and b. Kugler. Ber., 1904, 37, 779 — 781. 

8.4 - DiMKTHOXYBENZALUKHymc (veratric aldehyde) is 
condensed with quinacetophenonemonomethyl ether (see 
previous abstract) to form 2 .3'.4'-trimethoxyflavanone— 


(CllaOC.H., 


/O — CH.CclIaCOCna);, 
^CO — CHj 


With nitrous acid this yields an isonitroso compound, 
which, on boiling with acids, yields 2 .3'.4'-trimethoxy- 
flavouol — 


(CHaOCoII, 


^O-C.CeHaCOCH^), 

.COH 


()n de-methylation with hydriodic acid this yields 2.3'.4'- 
trihydroxyflavonol, which is an isomer of fisetin. It dyes 
strongly on basic mordants, orange-yellow on alumina and 
olive-brown on iron mordant. — E. F. 


FiseHn ; Synthesis of . S. v. Kostanecki, V. Lampe, 

and J. Tambor. Ber., 1904, 37, 784—791. 
2'-HTDttOXY-4'-BTHOXY-3 . 4-DIMETHOX YCHALKONE^ — 

C 3 H 3 O . C3H3(0 H ) . CO . CH : C H . CcH^COC 
prepared by condensing resacetopheuonemonoethyl ether 
with methylvauillin (Ber., 1899, 32, 2257), is boiled with 
dilute mineral acid, and the product so obtained is con- 
verted by boiling with absolute alcohol into 3-ethoxy-3',4'- 
dimethoxyflavanone — 


CjHjO.CsHj 


^0 — CH.C3H3(0CH3), 
"^CO — CHa 


With nitrous acid this yields an isonitroso compound, 
converted by boiling with acid into 8-ethoxy- 
3 .4 -dimethoxyflavouol. This can be de-methylated with 
hydriodio acid, yielding fisetin, which is 3,8'.4'-trihydroxy- 
flavonol — 


See U.S. Pat. 748,375 of 1903 ; this J., 1904, 113.— T. F. B. 

Cyanine Dyestuffs [for Sensitising Photographic Emul- 

; Manufacture of . O. Imray. From Meister, 

Lucius und BrUning. Eng. Pat. 9598, April 28, 1908. 
XXL, page 384. 

Anthraq%unone Series; Manufacture of New Derivatives 

of the [Anthracene Dyestuffs}. H. E. Newton, 

London. From Farbenfabr. vorm. F. Bayer and Co. 
Elbcrfeld. Eng. Pat. 10,074, May 4, 1903. 

See Fr. Pat. 331,616 of 1903 ; this J., 1903, 1126.— T. P. B. 

Dyestuffs of the Anthraqumane Series; Manufacture of 

[Anthracene Dyestuffs]. H. E. Newton, Loudon. 

From Farbenfabr. vorm! F. Bayer and Co., Eiberfeld. 
Eng. Pat. 11,717, May 22, 1903. 

See Fr, Pat. 332,261 of 1903 ; this J., 1903, 1192.— T.F. B. 

Monazu Dyestuffs ; Manufacture of new Red , C. D. 

Abel, London. From Act.-Ge.s. f. Anilinfabr., Berlin. 
Eng. Pat. 11,004, May 14, 1903. 

See Fr. Pat. 332,145 of 1903 j this J., 1903, 1192.— T. F. B. 

Bade Dyestuffs; Manufacture of New — - [Pyrone 
Dyestuffs], O. imray, London. Assignor to the Bade 
Chemical Works, Basle. Eng. Pat. 2738, Feb. 8 , 1904. 

Bed dyestuffs suitable for dyeing cotton, silk, and wool, are 
obtained by heating the lihodamine-bases with derivatives of 
halogenised fatty acids either alone or in presence of some 
diluent, such as alcohol, glycerin, &c. The products are 
easily salted out from their solutions in water. AU the 
Rhodamine-bases of the phthalic acid series and also of tlwi 
succinic acid series may be used, and analogous dyestuffs 
are obtained by heating them with chloraoetamide, dimethyl 
ohloraoetamide, ethyl chioro-acetate or similar derivatives 
of other fatty acids, — A. B. S. 

United States Patents. 


(0H)C,H,/ 


0-C-C,H3(0H), 
OO.C — OH 


-K. F. 


Trisazo Dye [Azo D^stujff], A. Israel and B. Kothe, 
Eiberfeld, Assiguors to Farbenfabr. of Eiberfeld 0<K, 
New York. U.8. Pat. 748,076, Dec, 29, 1V08. 

See Fr. Pat. 834,140 of 1903 ; this J., 1904, F. B. 
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Dye [Anthretcene JOuMtuff], and JProceis of I 
Manobem.Attigaor to B&di$obe / 
Anum trnd Soda Fabr., Ludwi^shafen. IT.S. Pat. 749,914. 
Jan, 19, 1904. * / 

Sra Eng. Pat. 20,151 of 1908 ; this J., 1904, S19.~T. F. B. 

.4^Ara£?anc Dyestuffs and Process of Making same. O. Bally, , 
Mannheim, A.ssigDor to Badiscbe Anilin und Soda Fabr., i ( 
Ludwigghafen. U.8. Pat. 753.657, March 1, 1904. ( \ 

Bee Eng. Pat, 20,719 of 1900 ; this J., 1901, 120.5.— T. F. B- 

Anthracene [Indanthrene] Derivative, and Process of 
Making same. R. Bohn, Mannheim, Assiijuor to Badische 
Anilin und Soda Fabr., Ludwigshaferi. U.S. Pat. 763,659, 
March 1, 1904. a 


f j Sulphide Dyestuff dyeing Unmordanted Cotton 

/ Black ; Preparation of . Cie. Parig. Oonl, 

I dUniiine. Fr. Pat. 336,630, Jan. 22, 1903. 
j 9 . 4-DINITRO-S'. 5'-DI0HL0B0-4' - HYDHOXYDIPHKNTI,AMm», 
I obtained by the condeniation of l-ch]oro«2.4-dinitroben- 
aene with 2.6-dichIoro-4-aniiDopbenoI, is heated with an 
I alkali sulphide and sulphur. The product dyes unmor* 
j danted cotton in blue-black shades, which turn to reddish* 

I blue on treatment with hydrogen peroxide. — E. F. 

Anthracene Dyestuffs; Production of . Badische 

Anilin und Soda Fabrik. First Addition, dated Oct. 26, 


Skb Addition, of Oct. 26, 1903, to Fr. Pat. 319,018 of 1902, 
next column.— T. F. B. 

Azo Dyestuff, and Process of Making same. P, Julius and 
E Fussenegger, Assignors to Badische Anilin und Soda 
Fabr., Ludwjgshiifcn. U.S. Pat. 754, .31 5, March B, 1904. 

Skk Eng. Pat. 5689 of 1903 ; this J., 1904, 183.— T. F. B. 

Azo Dyestuff; Ppd-\tolet A. Dorrer, Assignor to 

Badische Anilin und Soda Fabr., Ludwigshafen ou Rhine. 
U.S. Pat. 754,856, March 15, 1904. 

See Eng. Pat. 20.000 of 1902 ; this J., 1903, 90.3.— T. F. B. 

Anihraquinone Dyestuffs; Manufacture of [Blue'] . 

E. Hepp and E. Wolpert, Assignors to Farbwerke vorm. 
Meister, Lucius und Brtining, H6chst-on-the-Maine. 
U.S. Pat. 754,768. March 1.5, 1904. 

Blue dyestuffs, dyeing mordanted or unmordanted wool 
in blue shades, distinguished by their fastness to light, 
acids, and alkalis, are produced by eondensiug 1. 4.5.8- 
leucotetrahydroxyanthraquinone with the sulpho-acids of 
primary aromatic amines such as aniline. — A. B. S. 

French Patents. 

Monazo Dyestuff for Wool ; Process for Preparing a 

Pure Blue . Cie. Paris. Coul. d’Aniline. Fr. Pat 

836,428, Jan. 15, 1903. 

See U.S. Pat. 739, 1 1 8 of 1903 ; this J., ] 903, 1 1 26.— T. F. B. 

Phenylglycine-O’Carboaylic Acid; Manufacture of 

[Indigo Dyestuffs']. Cie. Paris. Coul. d’Aniline. Second 
Addition, dated .Ian. 19, 1903, to Fr. Pat. 306,302 of 
Dec. 15, 1900. 

The alkali salts of o chlorobenzoic acid and of glycocoll 
are heated together in equimolecular proportions in aqueous 
solution in presence of an alkali carbonate and of copper 
powder or copper salts. The presence of copper or its salts 
greatly facilitates the reaction. — E. F. 

Azo Dyestuffs ranging from Clear Yellow to Deep Brown; 

New . Soc. Anon, des Mats. Colorantcs et Prods, 

Chim. de Saint-Denis. Fr. Pat. 336,559, Jan. 20, 1903. * 

ScLPHANiLic acid, 1 . 8 . 6 - a - r aphthylaminedisulphonic 
acid, w-sulphanilic acid, disulphnnilic acid, sulphonated 
w-nitraniline, p-amiuo-o-sulphophenol, p-amino-o-sulpho- 
diphenylamine, p-ainino - p - nitro - o - sulphodiphenylamine, 
the naphthionic acids, aminouaphtholdisulphouic acid h’ 
amlnonaphtholsulphonic acid % o-amino-o-nitro-p-sulpho- 
phenol, 1.2.4-o-aminophenoI-p-8ulpbonic acid, 1.2.4.6-0- 
aminophenoldisulphonic acid, 1 . 2 . 4-o.amiuophenoI-»*car- 
boxylic acid, ni-aminobensoic acid, or n-aminosalicylic acid 
are diaiotised and coupled with m-ammopheuol in neutral, 
acid, or alkaline solution. The products dye wool from’ 
an acid bath. The shade of the product varies according to 
the acid or alkaline nature of the medium in which it was 
produced. The products produced from components which 
yield mordant- dyeing dyestuffs, such as o-amino-o-nitro- 
Bulphophenol, dve in shades which vary with the mordant 
employed.— E. F. 


1903, to Fr. Pat. 819,018 of Feb. 24, 1902 (this J., 1902* 
1451). 

According to the main patent a blue dyestuff is obtained 
by acting on icdanthreiie with chlorine. It is now found 
that a chlorinated product djeing cotton in blue shades, 
perfectly fast to chlorine, is obtained by the action of sul- 
phuryl chloride on either pure or crude indanthrene. A 
similar product, also perfectly fast to chlorine, and dyeing 
in greener sbttdes than Indanthrene, especially suitable for 
printing on cotton, is obtained by acting ou pure or crude 
indanthrene witli a mixture of fuming nitric and fuming 
hydrochloric aeids and reducing the product, for instance 
with sodium hydrosulphite. — E. F. * 

Lakes [from Azo Dyestuffs] ; Process for Preparing . 

Soc. Anon. Prod. F. Bayer <& Co. Fr. Pat. 336 433 
Oct. 20, 1903. ’ 

Bluish red lakes are obtained from dyestuffs resulting from 
coupling the diazo derivative of aminoazobenzenedjsul- 
phonic acid with various naphtholsulphonic acids, of which 
the following are mentioned naphtholmonosulphonic acids 
1 . 4 , 1,5, 2.8; naphtboldisulphonic acids 1.3.8, 1.4.8, 
2.8.6, and 2.6.8 ; and naphtholtrisulphonic acid 2. 3,6.8’ 
An aqueous solution of the azo dyestuff is added to a sus- 
pension of aluminium hydroxide in water, the dyestuff being 
precipitated by means of a 5 per cent, solution of barium 
chloride.— T. F, B. 

V.-PREPAEING, BLEACHING, DYEING, 
PRINTING, AND PINISHING TEXTILES, 
TARNS, AND FIBRES. 

Benzine; Spontaneous Inflammation of [t» Dru 

Cleaning]. G. Just. Zeits. Elektrochem., 1904 10 

In the cleaning of fabrics with “ benzine ” (petroleum spirit) 

It sometimes happens that the goods suddenly burst into 
flame when withdrawn from the bath. M. M, Richter in 
1893, showed this to he due to electrification, caused by the 
friction between fabric and benzine, and stated that the 
addition of 0-02 — 0*05 per cent, of magnesium oleate 
renders the benzine incapable of spontaneous inflammation. 
By determinations of the conductivity of benzine with and 
without the addition^ of maguesium oleate, the author 
found that the inhibiting action of the oleate depends upon 
its neutralisation of the electric charges by conduction and 
80 preventing sparks. The author has examined a nuinber 
of other substances in this connexion, but finds none so 
effective as magnesium oleate. — W, A. C. 

Blue-Red Prints with Paranitraniline. G. v. Block, Zeits 
Farben- u. Textil-Chem., 1904, 3, 102 — 103. 

According to the method of Pluzauski, a basic blue dye- 
stuff 18 printed ou the material and developed by steaming 
and passing through tartar emetic. The printed material is 
then padded with ^-naphtbol solution and developed with 
diazotised paranitraniline. This blue is very fast to soaping 
but not easy to manufacture. A new and shorter methodis 
IS to first prepare the goods with /B-naphthol, then to print 
Nitroso Blue m the usual way, and, after steaming, &c.. 
to develop with diazotised paranitraniline. The goods 
must only pass for a very short distance through the diazo 
solution, and then at once in the open width through 
squeezing rollers into the tartar emetic solution.— A. B. S. 






Sizing of Textii$$ / Rtctnt DevtlopmBnU in — — . H. B. 

Stocks and H, G. White. J. Soc< Dyers and Oolonrists. 
t£l904, 20, 55—62. 

A STABoa which is likely to be much used in future for 
sizing purposes is obtained from the cassava root, which 
grows in Central America. The roots contain only about 
25 per cent, of starch, but the yield of roots per acre is very 
large. The fermentation of flour is of great importance in 
sizing. A change takes place during the first two weeks. 
Most of the albuminoids become soluble in water, nearly 
all the sugar is destroyed, and the acidity is largely increased. 
After two weeks the changes are much slower, and there is 
a slight increase of insoluble albuminoids, due probably to 
the growth of moulds and bacteria. By acting on fresh 
flour with ^ per cent, solution of acetic or lactic acid, it 
was found that most of the albuminoids were converted 
into the soluble form. It is, therefore, possible to effect 
one of the chief aims of fermentation without its defects 
and without loss of time. Lactic acid is a very powerful 
preservative, a 1 per cent, solution being better than a 
8 per cent, solution of zinc chloride, sp. gr. 1 *5, in preventing 
growth of mould. (See aLo tnis J., 1903,4.) — A. B. S. 

Cellulose ; Constitution of . A. G. Green. 

XIX., page 382. 

English Patents. 

fmpr€(/7iating Woven Belting and other Fabrics with Gutta- 
percha, Batata, and like Substances ; Impts. in — — . 
G. Banham and Co., Ltd., and C. B. Sagar, Eng. Pat. 
9944, May 2, 1908. XUI. C., page 878. 

Bleaching, Washing, Dyeing, and like Apparatus ; 
Continuous . M. Muntadas y Rovira, Barcelona. 
Eng. Pat. 23,310, Oct. 27, 1903. Under Internal. Conv., 
Sept. 29, 1903. 

SsB Addition, of Sept. 29, 1903, to Fr. Pat. 827,931 of 
1902 ; this J., 1904, 251.-1. F. B. 

Hydrosulphite Compounds ; Manufacture of — , and 
Methods of Dyeing and Printing with their Aid, 
O. imray, London. From Farbwerke vorra. Meister, 
Lucius und BrAuing, Hoechst«on-the-Maine. Eng. Pat. 
5867, March 13, 1903. 

Double compounds of hydrosulphurous acid or hydro- 
sulphites and aldehydes (particularly formaldehyde) are 
produced by the action of hydrosulphurous acid on aide- ! 
hydes or their derivatives, or by tbe action of sodium ^ 
bisulphite (or sulphurous acid and zinc) and an acid on the 1 
bisulphite compounds of aldehydes, or by the action of | 
sodium sulphite, sodium bisulphite, zinc, and acid on 
aldehydes. For instance, 450 grms. of “solid, concentrated 
sodium hydrosulphite ” are mixed with 2.i0 grms. of 40 per 
cent, formaldehyde. On cooling, the compound separates 
in the form ot white needles. Or, 210 grms. of sodium 
bisulphite solution (38® B.) are mixed with 180 grms. of 
25 per cent, formaldehyde; 50 grms. of zinc dust, 210 gnus, 
of 88“ B. sodium bisulphite solution and 75 grms. of 
sulphuric acid (52“ B.) are introduced into the solution, 
which is cooled. After standing, the compound is salted 
out and filtered. These compounds are suitable for use as 
discharges in dyeing, padding, and printing. At moderate 
temperatures they have no reducing action, but are decom- 
posed by steam heat or by bisulphites, hydrosulphurous 
acid being liberated. — T. F. B. 

Fbbnoh Patents. 

Cellulose and Fibres d\fflct4t to Bleach; Liquid for the 

Preparation of . A. Braun, juo. Fr. Pat. 836,594, 

Jon. 21, 1903. 

The material is heated under a pressure of from 4 to 
10 atmos., for from 10 to 24 hours with a neutral solution 
of ammonium sulphite. The latter is prepared by passing 
ammonia into a weak aqueous solution of sulphurous acid 
until zt IS completely neutralised. The ammonia is recovered, 

-A. B. S, 


Textile MaterisUs ; Apparatuefor iks TmaBneiU — of 
wiik the Aid o/' the Circidaiim of Zimdde, Eepedaity 
Applicable to the Maceration of Silk Waste attA other 
Silky Fibres, V. Mazzucohelll fiV. Pat, 886,280, Oct. 88. 
1908. ' 

The material is placed in a carriage which fits into a 
horizontal cylindrical boiler. This latter is connected by 
means of cocks with a pump and with inlet and outlet pipes 
for liquids, which are contained in reservoirs in which they 
can bo heated by indirect steam. The boiler can first be 
evacuated if desirable, and the liquids are then introduced 
i at any desired temperature and pressure.— E. F. 

Dyeing; Apparatus for . Soe. Colell aud Bentner. 

Fr. Pat, 336,215, Oct. 22, 1908. 

The apparatus consists of a vat for dyeing loose textile 
fibres. The material to be dyed is placed between per- 
forated horizoutal plates, and there are arrangements for 
pumping the liquid up and down alternately through the 
vat, so that the material in each compartment is pressed 
against the upper and lower perforated plate alternately. 

— E. F. 

“ Bleeding ” in Dyed or Printed Tissues ; Process for the 
Prevention of — — . Comp. Parisienne de Couleurs 
d’ Aniline. Fr. Pat. 336,113, Jan. 5, 1903. 

In order to prevent “ bleeding ” of the dyestuff in the 
processes of fulling, rinsing, soaping, and other cleansing 
operations, a hydrosulphite is added to the bath. This 
destroys any small quantity of dyestuff removed from the 
fibre, and so prevents it from staining the white portions 
I of the fabric.— E. F. -or 

Finishing of Textiles; Process for B. X. B4ranger. 

Fr. Pat. 836,482, Nov. 7, 1903. 

I The fabric is rolled on a perforated cylinder. Steam is 
I forced into this cylinder by means of a pipe which is in 
I communication with a receptacle containing the finishing 
i liquid. The latter is under pressure and is forced into the 
: steam pipe, and so carried with the steam through the per- 
I forations of the cylinder, and thus into the cloth. Tbe 
j process is especially used for finishing with fatty or other 
' substances such as glycerin, which give the fabric a soft 
feel.— A. B. S, 

Metallisation of Fibrous Substances generally -, Process 

for the . A. Forster. Fr. Pat. 836,451, Nov. 5, 

1908. 

See Eng. Pat. 24,289 of 1903 ; this J., 1904, 184.— T. F. B. 

V1.-C0L0URING WOOD, PAPER. 
LEATHER, Etc. 

French Patent. 

Furs and Hides ; Machine for Dyeing and Preparation of 

. C. et E. (/hapal Fr^res et Cie. Fr. Fat. 880,714, 

Nov. 14, 1908. 

The skins to be treated are made to pass by a system of 
clips, round a revolving cylinder. The latter can be stopped 
automatically as desired. Under tbe cylinder is placed a 
brush, which is partly immersed in a bath of the dye- 
liquor or other liquid to be applied ; the upper end of this 
brush is in contact with tbe skin, and applies the liquid to 
it by capillary action. Next to this is placed a brush with 
a to and fro motion, which mbs tbe liquid into the skin 
to a depth which can be regulated by altering the pressure 
of the brush. A third brush smoothes the fur and removes 
excess of liquid. — A. B. S. 

ni-ACIDS, ALKALIS. AHD SALTS. 

Sodium Nitrite; Action of Carbon Dioxide on Sohiioh 
gf Q. Marie and B. Marquis. Oomptes vend., 

1904,138,694-696. 

The authors uphold, against Meunier (this J., 1904, BfiiL 
their ooQolusiou (this J., 1904, 252) that carbmi diokioe 


«70 


JOURNAL OF THB SOOlirnf OF OHJEMIOAL INDUSTRY. 


ri.prnifi.1904. 


decomposea aodium nitrite solution. They have subetitnted 
for potEisium iodide and starch ns a reagent, an aqueous 
•olution of a mixture of Auaphthylamine and sulpfaanilic 
acid, decolorised, if necessarj', by means of zinc. This is 
coloured crange-red by a trace of nitrous acid, and gives a 
red precipitate of azo-dyestnflF if the quantity of nitrous 
acid be a little greater. The experiments quoted in the 
former paper give the same results with this reagent as with 
iodide and starch. These results are indicated by theory — 
for sodium nitrite solution containing KO 2 ions and Na-ions, 
and carbonic acid containing HCOa-ions aud H-ions, a 
mixture of the two contains simultaneously NOj-ions and 
H-ions. that is, nitrous acid. Though the amount of nitrous 
acid thus liberated is very small, yet even if it be destroyed, 
it is renewed ; and many reactions can be carried out with 
it— as, e.g., the authors' synthesis of nitiopruEsides hy the 
action of nitrous acid liberated from sodium nitrite hy car- 
bonic acid on alkali ferrocyanides, or Meunier’s preparation 
of diazoaminohenzene, by acting with eaibrnic acid on a 
solution of sodium nitrite and aniline (this J., 1904, 56). 

— J. T. I). 

Chlorides ; General Method for the Preparation of Anhy- 
drous . C. Matignon and F. Bourion. Comptes 

rend., 1904, 138 , 631—638. 

A CUREENT of dry chlorine is passed through a vessel con- 
taining sulphur chloride heated to a suitable temperature, 
the mixed vapours are then conducted over a layer of the 
oxide of the metal in a glass tube, which, in most cases, is 
preferably heated to dull redness. The chlorides produced 
are Isolated by distillation and eoDdensation either of the 
metallic chloride, if volatile, or of the excess of the chlori- 
nating vapours if the reverse. Chlorides have been prepared 
from silica, alumina, thoria, the oxides of praseodymium, 
neodjmium, and samarium, and from vanadic anhydride. 

— J F. B. 

Nitrogen Oxides from Air ; Yield of hy the Flame 

Dischaigc. Influence of Length of Flame and Tempe^ 
raiure. F. v. Lepe). XI. A., page 376. 

Carbon Dioxide; Deteimination of — — in presence of 
Chlorine, M. ScblOtter. XXIII., page .386. 

English Patents, 

Eeceivers, Condensers^ and similar Vessels, such as are 
used in connection with Nitric Acid and other Chemical 
Manufacturing Plants, and for analogous Purposes. 
W. Bound, Birmingham. Eng. Pat. 9182, April 23, 1908. 

Rkceivers, condenser.®, and the like are made in two 
separable parts. The upper part of the lower section is in 
the form of an annular channel, of which the outer wall 
is of greater height than the inner wall, such channel being 
adapted to receive the mouth or lower edge of the crown or 
top section, for forming a liquid or mercury seal. — E. S. 

Cyanides; Manufacture of , and the lierovery of 

By-Products. Grossmann’s Cyanide Patents Syndicate 
and J. Grossmann, Manchester. Eng. Pat. 4518, Feb. 26, 
1908. 

A SATURATED solutioji of potassium ferrocyanide is heated 
by live steam, with a slight excess of dilute sulphuric acid 
(or other suitable acid or acid sulphate), in a partial 
Ttouum. The hydrogen cyanide evolved is collected in a 
sdMtion of an alkali hydroxide j or in milk of lime, if it be 
desired to obtain calcium cyanide. Or the gas may be 
absorbed by a solution of potassium or sodium sulphate 
with lime. 

The Everitt’s salt remaining in the still after the distil- 
« latioD, is boiled with solution of a suitable ferric salt in the 
presence of free acid, and ihe Prussian blue thus produced is 
separated by filtration or otherwise from the ferrous salt in 
lolotion. The ferrous salt (or other suitable corresponding 
salts of low oxidation) may be utilised for the conversion 
of^ another portion of Everitt’s salt into Prussian blue in 
acid solution with injection of air. The Prussian blue is 
converted into a soluble ferrocyanide by boiling with an 


equivalent quantity of caustic alkali. See Fr. Fat. 831,881, 
and Eng. Pat, 36, both of 1908; this J., 1908, 1180 and 
1194.— E. S. 

Cyanides ; Apparatus to he employed in the Manufacture 
of — . J. W. Swan and J. A. Kendall, London. Eng. 
Pat. 8478, April 14, 1903, 

The reaction vessel is a horizontal closed cylinder of nickel 
or cobalt, supported within a jacket, hydrogen being 
admitted to the hpace thus formed. A contracted continua- 
tion of the cylinder within the jacket space is joined to an 
outlet steel tube traversing a plate, against the outer face of 
which a removable box is supported, so as to obstruct too 
free access of air to the cyanide which flows down the outer 
surface of the plate into a receptacle. A nickel or cohalt 
tube is autogenously soldered at one end to an opening in 
a highly heated part of the cylinder, the tube passing 
through the hydrogen-filled space to the front of the 
apparatus, to enter the bottom of a closed nickel vessel in 
which an alkali hjdroxide is melted, a device being 
arranged whereby graduated portions of the molten 
! hydroxide may he delivered through the tube into the 
carbon-charged cylinder. — E. S. 

Alumina and By-Products ; Processes of Making — — . 
L. R. Keogh and B. Broughton, Hamilton. Eng. Pat. 
2:^918, Nov. 4, 1903. 

See U.S. Pat. 744,765 of 1903 ; this J., 1903, 1347. -T. F. B. 
United States Patents, 

Sulphuric Acid ; Making . N. Heinz and H. Hegeler, 

Lasulle. U.S. Pat. 752,677, Feb. 23, 1904. 

The invention consists in returning nitrogen compounds 
from any part of the system, in the “ Glover process ” of 
manufacture, and introducing and mixing them with the 
sulphurous gases entering the Glover tower. — E. S. 

Aluminium Sulphate ; Process of Preparing . H. F. 

D, Schwahu, St. Louis. U.S. Pat. 752,927, Feb. 23, 1904, 

Aluminous materials containing iron and silica are sub- 
jected to the action of a chlorinating agent, to convert the 
iron into ferric chloride, and the mass is heated to a tem- 
perature sufficient to volatilise the ferric chloride, and then 
to a higher temperature to render the silica insoluble in 
acids, but below the point at which aluminium compounds 
become insoluble. The resulting product is treated with 
sulphuric acid, in portions of successively gradually increas- 
ing strength, simultaneously with the injection of hot air. 
The aluminium sulphate solution is then separated from 
insoluble matters, and is concentrated. — E. S. 

Sulphate of Aluminium ; Process of Making [^Basic"] 

H. Spence, Manchester. U.S. Pat. 754,824, March 15, 
1904, 

See Fr. Pat. 831,836 of 1903 ; this J., 1903, 1 195.— T. F. B. 

Nitrogen Compounds [Cyantrfc*] ; Making , from 
Atmospheric Nitrogen. H. Menner, Steglitz. U.S. Pat. 
754,474, March 15, 1904. 

A CLOSED chamber, having a hopper inlet on one side of 
its top, and at the opposite side of its bottom an outlet 
into a “ separator,” is charged with fragments of carbon. 
A molten, white hot alkaline silicate is caused to percolate 
downwards through the carbon, whilst near the middle of 
the side of the chamber air is admitted in such manner as 
to diverge within the mass into an upward, and a weaker, 
downward current, in both burning the carbon, but in the 
upward current forming carbon dioxide, and in the down- 
ward current, carbon moooxidc " preventing the reaction 
being disturbed by the presence of carbon dioxide.” As 
this fiuid reaches the reservoir, alkaline matter is added to 
it, and it is again run through the apparatus, and so on 
successively. The cyanides and other nitrogen compounds, 
which are eaid to collect in the reservoir, are separated, and 
decomposed into ammonia and an ** alkaline compound,” 
which latter is utilised with the alkaline lilioate as described. 

— E. S. 
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Ctfanides and Nitrutei / JProceis <j/* Making . w. B, 

Kverettfi, Tacoma. U.S. Pat. 764,647, March 15, 1904. 
*'P*ULVKR 18 ED material oontaining carbon’* in cooled by 
means of liquid air, and is then immediately rendered 
“ incandescent by exposure to a source of intense heat, 
whereby cyanides, nitrates, &c., are formed by the union 
of the nitrogen of the air with the disrupted elements’* 
occurring on the esplosion. — E. S. 

Lead Salts ; Process of Making . W. Mills, London, 

Assignor to A. 0. Granger, Cartorsville. U S. Pat* 
754,667, March 15, 1904. 

Substances containing lead are treated with hydrofluosillcic 
acidj the solution of lead silicofluoride formed is treated 
with a nitrate to form lead nitrate, and the latter acted upon 
by the proper reagent to form the lead salt desired.— F. S. 

Ammonium Nitrate ; Process of Making . W. Mills, 

London, Assignor to A. (). Granger, Carlersville. U.S. 
Pat. 751,608, March 15, 1904. 

A MIXTURE of lead or of a compound containing lead with 
hydrofluosilicic acid “ of about 1‘80 sp. gr. ” is heated, a 
nitrate is added to the solution of lead silicofluoride thus 
formed, and the lead nitrate is decomposed by ammonium 
fluoride. — E. S. 

French Patents. 

Sulphurous Acid; Recovery of from Mixed Solutions 

of Monocalcium Phosphate and Calcium Sulphite. 
Kheinische Gelatiuwerke G. m. b. H., and R. Arens. 
Fr. Pat. ;136,507, Nov. 9, 1903. 

Tue solution containing calcium sulphite and calcium mono- 
phosphate (such as is obtained on dissolving tricalcium 
phosphate in sulphurous acid) is run into a solution of 
calcium monophosphate heated to 90” C., whereby sul- 
phurous acid is set free, and is recovered, whilst dioalcium 
orthophosphate is formed.— E. S. 

Barium Hydroxide ; Process of Making . Harrison 

Bros, and Co., liicd. Fr. Pat. 336,657, Nov. 14, 1903. 
Under Intermit. Conv., Feb. 2, 1903. 

See U.S. Pat. 744,920 of 1903 j this J., 1903, 1347.— T. F. B. 

Copper Sulphate ; Manufacture of . G. Gin and the 

Soc. Anon, la Motalliirgie Nouvelle. Addition, dated 
Sept. ‘2.5, 1903, to Fr. Pat. 328,800, .Ian. 26, 1903. See 
this J, 1903. 996. 

Mattes or ores derived from cupreous sulphides, are 
subjected to an oxidising roasting, and after powdering, 
are digested with moderately diluted sulphuric acid iu an 
autoclave, heated by steam to from 155” to I70”C., and 
provided with means of discharge. The iron present is thus 
mainly separated as a basic, insoluble salt, or as ferric 
hydroxide. Copper sulphate crystals, obtaiuod from the 
liquor of a second crystallisation, may be digested in solution 
with a precipitate obtaiuod by adding to a separate part of 
the solution a small proportion of sodium carbonate. Any 
iron salt remaining with the copper salt is thus eliminated. 

— E. S. 

Supersaturator for Solutions [Brine'] which are to be 
Concentrated. J. L. Gauthier. Fr. Pat. 836,138, Oct. 20, 
1903. 1., page 364. 

Reductim of Compounds of Substances which are Reduced 
and Volatilised at nearly the same Temperature [•S't'ft- 

con] ; Process and Apparatus for the . F. J. Tone. 

Fr. Pat. 336,469, Nov. 6, 1903. 

See U.S. Pat. 745,123 of 1903 ; this J., 1908, 1356.— T. F. B. 

Sulphur ; Extracting — from Residues of Qas Purifea- 

andjrom Poor Ores. E. Vaton and A. Zuaznavar. 
Fr. Pat. 386,661, Nov. 14, 1908. 

The residues or other materials are dried by exposure to 
and to carbon dioxide, and are then heated in retorts, to 
which series of condensers ire so connected that only 
vapours (not molten sulphur) may reach them. The first 
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in order of the condensing chambers is of anoh dimensions 
as tomiiintain a temperature greater than IdO'^C.and under 
440® C., so that only pure sulphur is condensed therein. 

— S. 8. 

Nitrogen and Oxygen, Atmospheric ; Apparatus for 

Separating . R. P. Pictet, Addition, dated .Tune 27, 

1908, to Fr. Pat. 322,600, June 28, 1002. See this J., 
1903, 864. 

The apparatus is a large rectangular metal case divided into 
two unequal vertical compartments, the larger of which is 
intended for the accumulation of nitrogen, and the smaller 
for oxygen. The lower portion of the first compartment 
contains a bath for liquid air divided into sections and 
provided with imrat-rsed coils for passage of cooled com- 
pressed air, which latter in litjuefying, causes ebullition, and 
the nitrogen passes off, first into the upper part of the com- 
partment in which is a serpentine acting as an exclianger. 
The liquid air, now enriched iu oxygen, passes by a U tube 
in the bottom of the compartment mto the smaller, oxygen 
compartment, in which is an exchanger similar to that iu 
the first compartment. Air liquefied in the second com- 
partment is, after filtering off the frozen carbon dioxide, 
made to spray on to a series of shelves in the first 
compartment, whore it aids in the refrigeration, and also 
parts with nitrogen, which escapes, nearly pure, from an 
outlet tube in the top of the compartment. From a corre- 
sponding outlet in the lesser compartment, oxygen gas finds 
exit. — E. S. 


VIII.-QLASS, POTTEBY. ENAMELS. 

English Patents. 

Plate Glass i Apparatus for Manufacturing—. H. 

Mieliseh, Doebern. Eng. Pat. 18,389, Aug. 25, 1903. 
'liiE liquid glass is forced out of a closed hopper by air 
pressure, emerging between two adjustable rollers rotating 
in opposite directions, from which it is deposited in a layer 
of adjustable thickness upon a travelling table. No further 
rolling is required. — A. G. L. 

Glass} Methods of and Apparatus for Drawing and 

Annealing . 0. Imray, London. From The 

Window Glass Machine Co., Pittsburg. Eug. Pat. 297, 
Jan. 5, 1 904. 

The glass is drawn upwprds from a bath which is protected, 
at the point at which the glass is drawn, from the sur- 
rounding heat by means of shields. The glass passes into 
a drawing chamber, designed to prevent breakage, me- 
chanism being provided to hold the edges of the sheet and 
prevent its narrowing iu width. Warping or bowing is 
prevented by supplying heat to the drawing chamber in 
such a way that the intermediate parts of the sheet are 
cooled in advance of the edges. When it has reached the 
desired length, the lower end of the sheet is severed from 
the bath, and then parses into a leer, where it is annealed 
and cooled. — A. G. L. 

Muffle Furnaces or Kilns [for Pottery, ^c.] j Impit. in 

Continuous . L. L. Grimwode, 8toke-6o-Trent. 

Eng. Pttt. 26,712, Dec. 7, 1903. 

This is an improvement on Eng. Pat. 1805 of 1899 
(this J., 1900, 146), and consists essentially in arrafigiug 
two concave tracks on the floor of the kiln to retain the 
balls (on which the endless or rotating table moves) in 
position. The bottom of this table is provided with flat 
plates underneath of sufficient width to allow some lateral 
motion without permitting the balls to get away from the 
flattened portion. Friction wheels are placed in the side 
wall of the muffle to act as guides. — W. H. C. 

French Patent, 

Glass in Sheets t Process and Apparatus for Making 
J. Hirst. Fr. Pat. 386,693, Oct, 20, 1908. Unler 
Internat. Conv., June 12, 1903. 

Bes Eng. Pat. 21,782 of 1903 ; this J„ 1904, 63.— T. F. B 
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Kaolin f Process to Separate from Rocks by Leviga- 

Hon, B. ifrugier. Fr. Pat. 836.490, Nov. 9, 1903. 

The rook to be treated is charged into the annular space 
formed between a central cylindrical cage of opeu-work and 
the walls of the containing veHsel. Water passes upwards 
into the ca>ie, where it is agitated by a suitable stirrer, and 
flowing through the perforations of the catje, disintegrates 
the rock and becomes charged with kaolin and sand. The 
kaolin remains in suspension sufficiently long to pass with 
the water into another outer vessel, from which it is carried 
to settling tanks. The heavier sand, on the other hand, 
falls down a sloping channel under the cage, through 
which the water is introduced, and is carried away by 
means of a mechanical lift, on the endless chain principle. 

—A. G. L. 

IX.-BmLDING MATERIALS. CLAYS, 


I 


X.-METALLUEGT. 

Cast-Iron ; Recent Investigations and Discoveries in — — . 
A. E. Outerhridge. J. Franklin lust., 1904, 157, 121 
—186. 


Br alternately heating and cooling cast-iron, a considerable 
increase in the volume of the metal takes place. The 
greatest increase is produced by heating to about 1450® F. 

I (788® C.). Ou heating a bar, H-J-f in. long by 1 in. square, 

: 27 times at 14.'>0'' F. for one hour each time, an increase of 
I l^^in. in length and in. in cross-section was observed, i.c., 
I an increase in volume of over 40 per cent. The metal, after 
the repeated heating and cooling, suffers a loss of strength, 
1 sometimes of more than .30 per cent. Among the technical 
' applications of this property of cast-iron are mentioned 
I the enlargement of small eastings and of a piston which 
i had become too small through wear. — A. 8. 


MORTARS AND CEMENTS. 

English Patents. 

Building Materials; Artificial . B. J. B. Mills, 

London. From A. Seigle, Lyon-Monplaisir. Eng. Pat. 
4048, Feb. 20, 1903. 

See Addition, of June 4, 1 903, to Fr. Pat. .323,666 of 1902 ; 
this J., 1903, 1294.— T. F. B. 

Brick Kilns ; Impts. in . W. Morris, Oldbury. 

Eng. Pat. 26,751, Dec. 7, 1903. 

The kilns are arranged in a series and connected at both 
ends by a main flue with the chimney, so as to enable them 
to be worked in either direction. The hot products of 
combustion from one kiln are made to pass into the next i 
one through the ash hole, fire-hole, and fire bags on one 
side, being exhausted on the opposite side through louvres i 
in a steam-flue running the length of the kiln. The use of | 
side flues is obviated by using a sepaiate inlet flue to each ; 
ash-hole. All the dampers used are set obliquely to the 
flues, so as to press by their own weight against their slides 
and more effectually to prevent leakage of hot gases or 
entry of cold air. — A. G. L. 

Cement; Bituminous chiefly for Marine Purposes. 

W. Briggs, Dundee. Kng. Pat. 4907, March 3, 1903. 

Seventy parts of crushed or ground asphalt, natural or 
artificial, are mixed with 20 parts of powdered calcined 
magnesite. The mixture is made into a paste with 10 parts 
of mague!«ium chloride dissolved in sufficient water to give a 
solution of sp. gr. 1 • 2, and the whole is then mixed with 
five parts of sodium silicate previously dissolved in water. 

—A. G. L. I 

United States Patent. 

Portland or other Hifdraulic Cements ; Process of Matur- 
ing — . H. A. Gerdes, Assignor to E’. W Cappelen, 

A. li. Elftnian and J. B. Cull, all of Minneapolis. 
U.8. Pal. 758,885, March 1, 1901. 

The cement is matured by subjecting it to a temperature 
of 860® F., and to a current of air charged with moisture 
and carbon dioxide. — A. G. L. 

Fbench Patents, 

.B^f'uctory Products ; Process of Manufacturing extremely 
. J. Bach. Fr. Pat. 336,518, Nov. 10, 1903. 

See Eng. Pat. 24,041 of 1903 ; this J., 1904, 64. — T. F. B. 

Dtstemper ; Manufacture of a powdered . H, Beissier. 

Fr. Pat. 336,539, Nov. 12, 1903. 

The distemper Is prepared by mixing 7 parts of dry 
powdered casein, 20 parts of slaked lime, 100 parts of 
covering material (calcium carbonate, ochre, barium sul- 
phate), 8 parts of dextrin, 8 parts of powdered soap and 
suitable colouring matters. The powder is mixed with 
water for use, and when applied to walls forms a surface 
impervious to moisture.-— W. P. 8. i 


j Cast-Steel ; Mechanical Properties of — — ai High and 
j Low 'i'emperatures. C. Bach. Zeits. V'er. Deutsch. 
i Ing., 1903, 47, 17(;2— 1770, 1812—1820. Science 
1 Abstracts (B), 1904, 7, 205. 


Three samples of steel marked 0, K, and M respectively, 
were tested at temperatures ranging from 20“ C. to 50(j“ C., 
with the following results : — 



0. 

K. 

M. 

Tensile strength in kilos, per sq. cm, 




Aii‘20°C 1 

4,286 

3,963 

3,788 

At 300“ C 1 

4.788 

4.242 

4,819 

At 600° ('. (after i hour) i 

2,091 

2,043 

: 2.274 

At 500® U. (after 8—12 hours) 


1,601 

1,911 

Extension percent. 




At 20“ C 

26'6 

29*0 

27*2 

At 200® C 

7-7 

17*7 

l.*}*2 

AtkOO^C 

33*. 3 

61*3 

20*1 

At 500® C. (long heating) 


41*4 

19 *.5 

Sectloiinl contraction:— 

1 



At20°C 

60*4 

60*1 , 

48*7 

At300®C 

16*8 

49*4 1 

1 34*7 

At 600® 0 

44*<; 

76*7 1 

' 42*1 

At 600° C. (long heatMifr) 


67*0 j 

31*1 


In geueial it may bo stated that the tensile strength 
decreases steadily as the temperature rises. Minimum 
values for the extension and contraction are shown at 
about 200“ C. The results show that the ordinary 
mechanical tests of boiler plates, &c., should be supple- 
mented by others made at higher temperatures. — A. 8. 

Carbon Tool Steel; Tempering . H. Le Chacelier. 

liev. de Metall., 1904, 1, 184 — 187. 

The author has determined the conditions of quenching 
and annealing, under which tool steel of the best quality is 
obtained. The best temperature at which to quench, is 
one just above the transformation point of the steel, and 
this temperature may be accurately ascertained in the 
following manner, without the use ot a pyrometer. The 
j pieces of steel are introduced successively at equal intervals 
of time into a muffie heated to a temperature a little 
above the transformation point of the steel. Jf, after a 
certain time, the pieces be taken out in the reverse order, 
they will at first show progressively increasing degrees of 
brightness, but afterwards there will be a certain number 
of pieces all showiug the same degree of brightness, these 
pieces being at the transformation point. When the trans- 
formation point IB passed, the pieces again rapidly acquire 
a brightness superior to that of their neighbours, and should 
then be immediately quenched. The best temperature for 
annealing is about 220“ C., the melting point of a mixture 
of equivalent quantities of sodium and potassium nitrates. 
The bath containing the fused salts is heated to about 80“ 
higher than the melting point of the mixture, and the piece 
of cold steel introduced. The latter becomes coated with 
a solid crust, which gradually melts as the steel becomes 
hot. The steel is removed from the bath when this crust 
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has completelv (^ppeared. It is stated that by this 
method of annealing, the life of a tool may be increased bv 
50 per cent. — A. S. ^ 

Chrome Steele. L. Gnillet. Rev. de Metall. 

1904, 1, 155—183. 

Two series of chrome steels were investigated, the first 
containing only from 0‘ 043 to 0*464 per cent, of carbon; 
and the second from 0*741 to 0*973 percent, of carbon 
These alloys are divided into three classes, as follows 

Peroenta;i;e 
of Chromium. 


Class. 


Structure. 


I Sfiriesl. Series 2. 


1 , Perlite, like that of ordinary carbon steel 0— *7 

I Martensite I 7—20 

Special, due to a doulilo carbide of iron 
' and chromium | > 20 > 


O’- 5 
5—18 


The second class may be further subdivided as follows : In 

the first series of alloys, those containing from 7—8 per 
cent, of chromium show a structure of a-iron and marten- 
site ; from 10—13 per cent, of chromium, pure marten- 
site ; and from 13 to 20 per cent, of chromium, martensite 
and the double carbide of iron and chromium. In the 
second scries of alloys, those falling in the second class 
may also be subdivided into three kinds showing a structure 
of a-iron and martensite, martensite and troostite, and 
martensite, troostite, and the double carbide, respectively. 
With regard to mechanical propertie.s, the breaking 
strength, elastic limit and hardness of the alloys with a 
perlite structure, increase with the percentage of chromium; 
the elongation and contraction are high, and the resistance 
to shock depends chiefly upon the content of carbon. The 
mechanical properties of these alloys are considerably 
modified by quenching at 850° C., the effects being similar 
to those obseived in the case of ordinary carbon steels, 
except that with the alloys containing only a small per- 
centage of carbon, the breaking-strength and elastic limit 
are increased, and the elongation and contraction diminished 
to a much greater degree than with steels containing no 
chromium. In the alloys showing a structure of martensite 
or troostite, the breaking strength, elastic limit and hardness 
are high, the elongation and coulraction low, and the 
brittleness depends upon the content of carbou. These 
alloys are slightly sofieticd by anucHliug and by quenching. 
The alloys bhowmg the structure of a double carbide of 
iron and chroraiutii have a somewhat high breaking strength 
and elastic limit, a somewhat low elongation and contraction, 
and^ are very brittle. They are softened by quenching at 
greater degree by quenching at 
1,200 C., owing to the disappearance, at least in part, of 
the double carbide. Annealing produces a similar effeci. 

—A. S. 

Silver Trial- Plates ; Constant Standard . E. Matthey. 

Proc. Roy. Soc.. 1904, 73 , 134 — 127. 

Thb author has previously (this J., 1894, 889) shown that 
plates of sterling silver of an average weight of 4— 5 kilos., j 
and of a uniform standard could be obtained by casting . 
from thin castings. Having regard to the difficulty experi- ' 
enced at tbe Royal Mint in obtaining largo silver plates of ; 
^ustant standard, the author has made further experiments. 
He finds that by sufficiently rapid cooling, liquation can be 
almost completely prevented, which is the direct converse j 
of the view hitherto accepted, viz., that a uniformity of ' 
standard is best attained by slow and uniform cooling. By i 
oastmg the melted silver into a cold mould furnished with a > 
^te, so that the metal entered the mould proper from the i 
bottom, a plate was produced which, when rolled till it was 
1 mm. thick, measured 75 cm. x 90 cm., weighed 7*87 i 
kilos., and showed a constant proportion of silver (925 parts i 
per 1,000) nearly all over the plate. — A. S. 

Copper Lo3$e» in Blast-Furnace Slags, W. A. Heywood. 
Eng, and Mining J., 1904, 77, 895. 

A amount of copper in the slag from 

we bIast*fiirnaoe to that contained in the matte produced 


at the same time is shown. 8,500 assays, extending ofer a 
period of 8j^ years, were made, and as it vwts found that ^e 
^rcentage of copper in the slag was considerably influenced 
by the amount of silica also present, the results were 



I Fio. 1. 

plotted to form a number of curves representing slags 
containing varying percentages of silica. The ore stnelSd 
was heap-roasted pyrrhotite containing only from 10—20 
per cent, of silica, and the deficiency of silica was made up 
by the additiou of quartz. The copper was determined by 
the cyanide method, after preeipitation with alamiuium. 
The insoluble matter in the slag was represented as siltoa, 
tbe results obtaineJ in this way being from I *5 to *2 per 
cent, higher than those obtained b 3 '' direct determination of 
the silica. Tiie average composition of the slag produced 
during one month was .-—Silica, 81 *04 ; ferrous oxide, 51 *40 ; 
alumina, 4*84; lime, 6-30 ; magnesia, 1*37 ; sulphur, 1 *86 ;* 
mo, 2*01 ; manganese, 0*51 ; and copper, 0*45 per cent. 
The curves in Fig. 2 represent the actual losses of copper 



ctur m A..i»rrt 

Fia. 8. 


in slags oontaiuing different percentages of silica, allowance 
^tng made, in the case of the more silioious slags, for the 
increased amount of slag produced from the additional 
quartz added. — A. S. 

Zinc Retorts f Changes Produced in — • during use. 
0. Milhlhaeuser. Zeitg. angew. CUem., 1908, 277. 

Tub fiyiog ash constituents of the bituminous coal used ia 
the furnace attack the clay substance of the retorts and 
form a coatinually thickeaiog glaze, whilst oa the inner 
side ziue spiael and tridymite are formed. When the wet 
charge is inserted, a network of cracks is formed on the 
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outer tttirfaces, and these become filled with the glaze pro- 
duoed, which may even penetrate right through the walls 
and corrode the material. At the same time similar cracks 
are formed on the inside, these in turn filling up with fused 
slag which attacks the surrounding material and increases 
its density, the resulting inequalities in expansion easily 
inducing fracture. The same result ensues from the 
diflFerence in temperature to A^h^oh the mouth and body of 
the retort are exposed. The influence of the life of a retort 
on its usefulness is shown by the fact that the loss of zinc 
in a new retort is over ;t2 per cent, on the first day, but 
falls to 8*3 per cent, by the seventh day. — C. S. 


of bismuth. In the following table the density of some 
metals at Ifi® C. after various treatments is shown: — 


Metal. 

1 Density of the ! 
Metol after the 1 
particles have 

Density of the 

! 

Density of the 
“Annealed ” 


been caused 
to “ Flow.” 

Boiled Metal. 

Metal. 

1 Lead 

11-3351 

11-8348 

11-8410 

Tin 

7- mill 

' 7-301fi 

7 •31.37 

I Oadniium... 

8-(i658 

i 

8*6(133 

! Silver 

10-2485 

; 10-2.531 

i 

' 10-2fl96 

[ Hisinuth . . . 

9-8522 

9-8364 


Silicon ; Solubility of , in Zinc and in Lead. II. 

Moissan and F. Siemens. Comptes rend., 1904, 138, 
657—661. 

The results obtained by the author were as follows: — 


Lead dissolves 

i 

Zme dissolves 

At tomp. • 

Ter cent. Hi. 

At temp. 

Per cent, Sj, 

°C. 


°C. 


1,200 

trace 

(too 

0-06 

1,250 

0-02t 

6.50 

0-1.5 

1..330 

0-070 

730 

0-.57 

1,400 

0-1.50 

800 

0-92 

1,450 

0-210 

8.50 

1-62 

1,550 

0-780 






— J. T. D. 


Metals ; Crystalline Structure of . S. Kalischcr. 

Phys. Zeits., 1903, 4, 854 — 856. Science Abstracts (B), 
1904, 7, 204. 

The author states that the crystallisation of hot platinum 
recently described by Holborn and Hemming was observed by 
him in 1882, as also were similar changes in silver and gold. 
Zinc becomes crystalline above ISO'’ C The crystalline 
structure of the following metals is greatly developed by 
heating: — Boiled cadmium (at 200" — 250'’ C.), relied tin 
(200® C.), iron, copper, brass, allots of copper, ziuc and 
tin, tombac, bronze, and (iennan silver. — A. S. 

Deiiaity of certain Bodies (^Metals) ; Diminution of 

by Strong Pressure. W. Spring. Bull. Acad. roy. Beig , 
1908, 1066—1082. Chera. Centr., 1904, 1, 776—777. 

Bv the action of a very strong pressure (over lo,0«‘0 
atmosphere.'^) on a number of metals, and on certain other 
substances, a diminution of density (from 1'773 to! *750 
in the case of ammonium sulphate) instead of an increase 
is caused. The author considers that bodies composed of 
particles which are not perfectly spherical, have a tendency 
to “flow” when under the influence of strong pressure 
acting on all sides, the substance, in consequence, under- 
going an alteration of molecular structure (“ pseudofusion ”), 
involving a diminution of viscosity. This liypothesis ia in 
agreement with the fact that there is a connection between 
the phenomenon described above and the alteration of the 
volume of a substance on fusion. Metals like tin, lead, 
cadmium, and siher, which expand when fused, have their 
density increased when subjected to strong pressure ; but 
bismuth, which contracts when fused, has its density 
diminished by pressure. Wires were prepared from 
different metals by forcing them through narrow open- 
ings. The fact that the bismuth wire was quite pliable 
at first, and only reverted to the brittle condition when 
it bad been bent several times, was regarded as a con- 
firmation of the view that the strong pressure had caused 
the particles of the metal to “flow,” Each of the wires 
was divided into two portions, of which one wa« heated to 
near the melting point, causing the metal to revert to its 
normal condiiion. When the two portions of the wire 
prepared from each metal were now immersed in a solution 
of a salt of the metal, a weak eleitric current was set up, 
the cathode being the portion of the wire just as prepared, 
in the esse of tin, had, cadmium, and silver ; but the 
portion which bad been heated or “ annealed,” in the case 


It i.s stated that a distinction must be drawn between the 
“true” solid condition, in which a metal can suffer no 
notable deformatiiui, and the “apparent” solid condition, 
which i.s characterised by loss of crystalline structure, and 
the capacity of “flowing.” Certain substances (plastic 
metals) have the power of easily passing into this 
“ apparent ” solid state, whilst others have the powder in 
very sinall degree or not at all. Substances of the latter 
class (coal, sand) are composed of particles which will 
not cohere and form a single mass even when subjected 
to strong pressure. — A. S. 

English Patents. 

Cast-Steel Ingots; Process of Perf-ciing . U. W. 

Hunt, Chicago. Knc. Pat. 23,821, Nov. 3, 1908. 

The invention has for its object the prevention of blowholes 
and “ pipes ” in cast-steel ingots, and particularly in such 
as are intended to be made into rails. The molten steel is 
poured into a suitable ingot mould, which is allowed to 
stand until a substantial crust is formed upon it; then, 
immediately before sttippiug the mould from the ingot, a 
bar of steel, preferably of a higher quality than that of 
which the ingot is made, is driven into its central molten 
portion by appropriate inechanism, This is eflected beneath 
a stripping machine, which, after driving in the bar, draws 
oft’ the mould, and thus tlie “ probable cavity ” within the 
ingot is filled, and the quality of its axial portion is 
improved. — E. S. 

Steel and Armour Plates ; Process for Treatmg 

E. Engels, Diisseldorf. Eng. Pat. 1842, .Bm. 25, 1904. 
I’he steel plates are heated to redness in a closed furnace 
in pre.sence of oxygen, or of an oxygen-yielding substance ; 
then cooled in molten lead ; mechanically treated by rolling, 
&e. ; again heated to redness in presence of carbides, to 
which .substances decomposing these at a red heat have 
been added ; hardened in oil or the like; and then heated 
to a lower tem])eiaiure than before in a furnace or metal 
batb, and tinally rolled and pressed. Or the plates may 
be at once healed with carbides as described, without 
undergoing the preliminary process, and after hardening in 
oil, be again hpated, but to a lower temperature than before. 
Beferenee is made to Eng. Pat. 25,982 of 1903; this J., 
1904, 118.— E. S. 

Furnaces; Puddling and similar Melting and Heheatiny 

. J. Jones, Tipton. Eng. Pat. 4894, March 3, 1903. 

A PUDDLING or reheating furnace is constructed with 
double walls, between which air passages proceed from 
the chimney end of the furnace to the front of the fire 
chamber, where they meet in a common space. The air 
heated by traversing these passages, after passing through 
perforations in the inner walls at the front end separating 
the space in front from the fire chamber, issues through 
the open top of the said chamber, and thus supports 
combustion and obviates smoke. — E. S. 

Crucible Furnaces. J. B. De Alzugaray, London. 

Eng. Pat. 9689, April 29, 1908. 

The crucible rests on a pedestal, concentric with which are 
an inner and an outer or main wall, in the annular space 
between which the fire-bars are placed. A shallow annular 
trough beneath the grate contains water, the steam from 
which mingles with the fire-gases above. The annular 
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space between the inner wall and the pedestal, forms a down* 
flue for products of combuetion, into a horiaontal passage 
beneath, leading to the chimney. The furnace is covered 
by a dome, and a passage to the combustion chamber is 
provided for the fuel. The crucible has a tapping hole near 
the bottom. A. modified form of furnace, in which the 
crucible is directly heated by the fuel, and in which a 
chimney may be dispensed with, is also claimed — E. S. 

Bronze and the like Metallic Powder ; Production of . 

L. Xiauer, Nurnburg. Eug. Pat. 9064, April 22, 1903. 
Thb metal is melted, and caused to flow into a receptacle 
in a thin film, or rain, whilst being exposed to the 
action of a current of air, or of a non-oxidising gas, 
compressed or otherwise. Or a jet of water may be 
caused to impiuge against the metal films falling in a 
suitable receptacle. The process may be modified in a 
variety of ways, the object being, in any case, to produce 
the bronze as leaves, foil, or the like, to be then reduced to | 
powder. — E. S. 

Case-hardening Conpound. J. Cadotte, Suncook. Eug. 
Pat. 2460, Eeb. 1, 1904. Under Internat. Conv., April 16, 

1903. 

See U.S. Pat. 748,842 of 1904 ; this J., 1904, 1 IS.—T.F B. | 

United States Patents. j 

Steel ; Process of Manufacturing . 0. Massenez, | 

Wiesbaden. U.S. Pat. 754,154, March 8, 1904. j 
See Fr. Pat. 329,132 of 1903 and addition thereto; this J., | 
1903, 1002 and 1353.— T. F. B. I 

Iron or Steel ; Cleansing and Improving the Quality of . i 

F. C. Welier, Chicago. U.S. Pat. 754,262, March 8, j 

1904. i 

The process consists in adding to iron or steel, In a molten i 
state, “ soluble binary metallic borides decomposable in ; 
solution under heat, furnishing nascent atoms for cleansing ) 
the metal, and a titanium alloy, whereby impurities and j 
occluded nitrogen will be eliminated by chemical reaction, i 
and the radical metals of the crystalline borides and titanium | 
alloy will be united with the iron or steel.” — E. S. ! 

Steel Projectiles or other Articles ; Manufacture of 1 

Hardened . K. A. Iludfield, Sheflield,' U.S. Pat. ; 

754,301, March 8, 1904. I 

See Eng. Pat. 6089 of 1901 ; this J., 1902, 410.— T. F. B. | 

Gold [and Platinum'] ; Extracting from Jtcbellious ! 

Ores. E. C. Broadwell, Chicago, Assignor to J. A. Lyons, | 
' Chicago, and Surah A. Starring, Springfield. U.S. Pat. I 
753,822, March 1, 1904. 

The powdered ore is mixed with an alkali or alkaline-earth 
hypochlorite solution, and to the mixture is added “ a salt 
(e,g., copper sulphate) of a heavy metal having an acid 
nature, precipitable by lij'drogeu sulphide from its acid 
solution, and capable of acting witli the alkali hypochlorite 
to give the hypochlorite of the heavy metal.” — E. S. 

Metallurgical Furnace. F. Kepp, Brooklyn. 

U.S. Pat. 753,712, March 1, 1904. 

The furnace includes a vertical discharge flue, a melting 
chamber, of which the hearth has an inclined table and a 
dished portion or crucible, and a superposed initial beating 
chamber or set of chambers communicating independently 
with the flue at their rear ends. Each chamber has a fire- 
box at its front end, separate controllable air flues aud 
separate heaters. A vertical shaft having a cover passes 
from each of the superposed heating chambers to the 
melting chsmber beneath, admitting flow of molten metal 
from one to the other. The melting chamber is supplied 
with air by a valved “ diving flue ” ; a pair of intersecting 
arches extends conjointly from the front of the fire-box to 
the front of the discharge flue, constituting the top wall, 
the arches having their point of intersection above the 
GTuoible, so as to deflect the flames downwards agaiusi the 
molten metal therein, and subsequently against the charge 
of metal supimrted by the inclined table.— E. 8. 




Boasting Furnace. S. D. Craig, G. E. Kelly, andW. Taraer» 
Laharpe. U.S. Pat. 754,199, March 6, 1904. 

The furnace comprises a long casing, having a floor inolined 
downwards, on which track rails extend, carrying a 
carriage -agitator, on which is a swingiug frame, having on 
each side two sets of scraper plates, the plates of the aeries 
at the ends being at reverse angles, and the plates at one 
end being at reversed angles to the plates of the other 
end, with means for holding the sets of plates in reversed 
position as to elevation. The material being roasted is thus 
forced, as the agitator traverses the furnsoe, successively 
towards and away from the centre rail. The furnace has 
a 801 ies of arched roof-plates, soma of which form the 
bottom walla of a flue. 'I'he side walls have openings with 
removable doors. Fire-boxes communicate with the interior 
of the furnace, the ends of which latter have swinging doors. 

— K. 8. 

Blast Furnace. J. W. Pack, Berkeley. U.S. Pat. 754,387, 
March 8, 1904. 

A SLAG-CHAMBER uud cruciblc are located in the lower part 
of a vertical stack, the slag-oharaber being surrounded by a 
water-jacket. In the narrowest part of the furnace, above 
the slag-cbamher and horizontally coinciding with the 
outer water-jacket, is an interior hollow water-jacket, 
having an interior open chamber, and the upper portion 
converging toward the bosh or neck of the furnace, to form 
inclined walls, which support and arrest the ore on its 
passage through. Oil burner pipes open through the 
interior water-jacket into the ore chamber, and through 
the outer jacket into the slag-chamber. — E. S. 

Zinc ; Process of Obtaining . E. H. Hopkins, London* 

U.S. Pat. 754,141, March 8, 1904. 

See Eng. Pat. 12,859 on902 ; this J., 1903, 701.— T. F. B. 

Zinc Blende; Separating Iron Pyrites from , 

K. Dauziger, Kattowitz. U.S. Pat. 754,643, March 15, 1904. 

Zinc blende containing iron pyrites is subjected “to the 
action of air, moisture, and lieat,” and the ferrous salt thus 
formed is washed out by water. — K. S. 

Ores, Mattes, ; Treating J. A. Potter, New 

York. U.S. Pat. 754,159, March 8, 1904. 

A FURNACE, the bed of which is separated into two pockets 
by a transverse central elevation of the bed, is so supported 
that either end may be sufficiently elevated to allow flow 
of the melted contents of the elevated pocket into tbe de- 
pressed pocket. A molten metallic bath is formed in one 
of the pockets, and a separate charge of solid materials is 
“ preheated ” in the other pocket ; tbe molten charge is 
then, by tilting the furnace, caused to flow over the solid 
material ; a portion of the combined mass is then tapped 
out, and another charge of soli I material is “preheated” 
in the pocket from which the molten charge was poured. 
Compare U.S. Pat. 710,300 of 1902; this J., 1902, 1333. 

-E. 8. 

Ores; Process of Separating from Magnetic Gangue. 

T. A. Edison, Llewellyn Park. U.S. Pat. 754,756, 
March 15, 1904. 

A MAGNETIC ore, such as “pyrrhotite” associated with a 
relatively small proportion of a non-magnetic oie (a nickel 
ore for instance) is ground to a fineness sufficient to free 
the noD-maguetic particles, and is mixed with a larger bulk 
of a coarser non-magnetic material. The mixture is then 
treated in a magnetic separator, and the non-magnetio 
taiiiucs are screened to separate the added coarse material 
from the nickel ore. — E. 8. 

Matters in Fusion {Metals, 4rc’.] ; Process of Treating 

[with Sodium], P. L. Hulin, Clavaux. U.S. Pat 

754,566, March 15, 1904. 

See Fr. Pat. 327,982 of 1902 ; this J., 1903, 1052.--T. F. B. 

TinSj Method of Printing on — — . I. Kitsee, Phila- 
delphia. U.S. Pat. 753,144, Feb. 23, 1904. 

A METAL )B printed on with an ink containing a aacQiid. 
metal in solution ; and the printed -in parts are subjected to 
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the ex:tii>n of a oulphur compouDd. Tins or tin cans may 
be printed on with an ink containing an acidulous compound 
of copper, thickened with gum, followed by application of a 
sulphur compound. — E. S. 

French Patents. 

Steel ; Process for the Deoxidation and Deaulphurisation 
of — — . Soc. Electro-Metallurgique Pranijaise. Fr. 

Pat. 330,705, Nov. 2, 1903. 

Caloicm carbide, together with silica or other flux for 
lime, is added to the scoria associated in the furnace with 
molten steel. The scoria thus deoxidised, reacts on the 
metal to deoxidise or depulphurise it, ms the case may be. 
The process is stated to be particularly applicable in an 
electric furnace. Ilefercnce is made to Fr. Pat. 3*^0,682 of 
1902 ; this ,1., 1903, 148. See also U.S. Pat. 724,770 and 
Fr. Pat. 328,35<>, both of 1903 ; this J., 1903, 557 and 95.5; 
and Add. to Fr. Pat. 328,350 and Eng. Pat. 8101 of 1903; 
this J., 1904, 25 and 118.— E. S. 

Cementation Furnace. A. Gueur, H. Mertens, and 
J. Lalernant. Fr. Pat. 330,116, Oct. 19, 1903. 

The furnace is adapted to receive on its hearth a covered 
case containing the iron, and the cementation is effected by 
exposure to the heat of the flre-gases entering from cen- 
trally and laterally arranged flues, through openings in the 
bottom of ihe sole, and through the sides of the chambers. 
The loaded case, placed on a truck, travels on rails to the 
front of the furnace, and arrangements are provided for 
drawing the case inwards to its place on the hearth, on 
opening a counterpoised sliding door, which is afterwards 
closed.—E. S. 

Solder for Aluminium or Aluminium Alloys. M. Forest. 
Fr. Pat. 336,354, ,Iau. 13, 1903. 

The solder consists of foil, sheet, bar, wire, or the like, of 
aiuc, or of a zinc alloy, coated with a layer of nickel. — E. S. 

® Alloy for Soldering Aluminium. A. A. Hancal and 
,A. Sturm. Fr, Pat. 336,297, Oct. 29, 1903. 

The solder is obtained by melting together in stated order 
and with certain precautions, magnesium, 20 parts ; borax, 
50 parts ; zinc, 1,000 parts ; zinc phosphide, 40 parts; tin, 
260 parts ; and powdered copper sulphate, 250 parts. The 
proportions may be varied to suit special requirements. The 
introduction of magnesium in any convenient proportion is 
claimed as a characteristic feature of the invention.— E. S. 

Mineral Briquettes ; Furnace for making — , 

G. Grbndal. Fr. Pat. 336,605, Oct. 27, J903. 

See Eng. Pat. 23,764 of 1903 ; this J., 1904, 118.— T.F. B. 

Lead Ores ; Desulphurising — — , A. Savelsberg. 

Fr. Pat. 380,540, Nov, 12, 1903. 

Fuel, alternating with layoi-s of limestone fragments, is 
ignited at the bottom of an ordinary converter, into which 
air is blown, and well moistened lead ore is added in 
successive layers, and at internals between layers of lime- 
stone, &c., the proportion of the latter used being usually 
from 15 to 20 per cent, of the weight of the lead ore 
treated. The ore is wetted, not merely to prevent occur- 
rence of dust, but also to increase the proportion of 
plphurio acid formed in the process. The final product 
is a silicate containing lead oxide, which admits of ready 
treatment in a cupola furnace. — E. S.j 

Zinc and Lead, and generally all Metals having less 

AfUnity for Sulphur than Copper; Extracting , 

from their Sulphides, A. H. Imbert. Fr. Pat. 336 660 
Nov. 14, 1903. 

The process consists in heating the sulphide ore with 
granulated copper, and, if necesstvry, a flux. The copper 
sulphide produced, after separation of the reduced metal, 
is treated for recovery of the copper in a Bessemer con- 
verter.— K. S, 


XI.-ELECTRO-CHEMISTRT AND 
ELECTRO-METALLURGY. 

(.1.)— ELECTBO-CHEMISTBY. 

Nitrogen Oxides from Air ; Yield of by the Flame 

I Discharge. Injfluence of Length of Flame and Tem^ 
perature. F. v. Lepcl. Ber., 1904, 37 712—719. 

I (Compare this J., 1903, 303 and 686.) 

! When the discharge occurs between a copper wire anode 
i and a carbon cathode, the poles are clearly differentiated, 

: both by the naked eye and by the spectroscopic appearance 
I of the flame ; and this difference is also shown in the 
chemical effects of the discharge, for the gases drawn from 
the immediate vicinity of the cathode contain a much larger 
proportion of nitric oxide than those taken close to the 
j anode. Receding from anode and cathode, however, the 
proportions respectively increase and decrease, so that at 
5 mm. from the anode, the air surrounding the flame is 
richer in nitric oxide than at 20 mm. from the cathode. 
Naturally the highest total yield of nitrogen oxide is got 
by taking the air surrounding the flame along its whole 
length. The author considers that the formation of nitrogen 
oxides is due to direct electrical action, and is not solely 
thermal, as Muthmann and Hofer suppose. In experiments 
in which the voltage and current in the primary were kept 
constant, the temperature of the air at a certain distance 
from the flame (and hence presumably that in the flame 
itself) rose as the speed of rotation of the anode was 
increased from zero, and also as the length of the flame 
was increased. The yield increased with the temperature 
(to a quickly reached maximum) only when the anode 
was fixed. The best yield was always obtained with a 
medium temperature. The frequency of the interrupter 
was also varied, but moderate frequency was found to 
give the best results ; a ^S'ehnelt interrupter is not suitable. 
The yield is increased by soaking the cathode in various 
salt solutions, such as potassium hydroxide, copper sulphate, 
or titanium chloride. The solution of nitrate and nitrite 
obtained by neutralising with sodium carbonate the aqueous 
solution of the nitrous gases produced by the process can 
he used as manure, and is apparently as efficient as Chili 
saltpetre, so that for this purpose the conversion of the 
nitrite into nitrate is not necessary. — J. T. D. 

Calcium Carbide ; New Mode of Formation of — — . 

H. Moissiin. XXIV., page 388. 

English Patents. 

Lead Peroxide on Plates of Electric Accumulators ; Impts. 

in forming . J. jjiaiuimt, Hungary. Eng. Pat. 

6954, March 25, 1903. 

Lead peroxide is formed on the surface of plates of large 
superlicial area for accumulators by adding to the electro- 
lyte about 0*1 per cent, of a sulpbouic acid or hydro xy- 
sulphonic acid derivative of methane, or a mixture of these 
substances. — B. N. 

Coating and Impregnating Porous Materials [Insulating 
Materials^ with Oils, Varniskes, or the like ; Methods 

of . E. A Carolan, Loudon. From Gen. Elec. Co., 

New York. Eng. Pat. 7134, March 27, 1903. 

The fabric is saturated with a volatile liquid, such as 
gasolene, and then immediately dipped into an insulating 
substance, such as linseed oil or varnish, which is soluble in 
the gasolene, and preferably heated. The sheets are dried 
j and subjected to pressure at a high temperature. — B. N. 

Electrodes for Secondary Batteries ; Manufacture of — 
C. Roderbourg, Hagen. Eng. Pat. 11,276, May 18, 1903. 

Nickel compounds are applied as a paste to a suitable 
support, and the pasted electrodes are first suspended in an 
alkali so as to form a layer of nickel hydroxide on the 
surface, and then subjected to the oxidising action of an 
electric current so as to form highly-oxidised nickel oxide. 

-B.N. 
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Solutions for Use in ike Cells of Galvanic Batteries f 
- Impts. >» — — , W. H, Wheatley, London. From the 
Atwood Electric Co., Boston, Eng. Pat. 28,057, Dec. 21, 
1908. 

The positive or carbon electrode is immersed in a solution 
prepared as follows : — 7 lb. of sodium nitrate are added to 
16 lb. of nitric acid, 80'' B., and the mixture poured into 
4^ lb. of sulphuric acid, 25° B. Sulphuric acid is added to 
14 galls, of water till the sp. gr. reaches 1*2, and the two 
liquids are then mixed. The negative or zinc electrode is 
immersed in a solution prepared thus : — Sulphuric acid is 
added to 30 galls, of water till the sp. gr. is 1*2, and 1^ lb. 
of ammonium carbonate, 10 oz. of sodium carbonate, and 
10 oz. of mercury bisulphate are then added, the liquid 
being afterwards diluted with G parts of water. — B. N. 

Bnitep States Patents. 

Electrodes for Storage -Battery Cells ; Process of Pre- 
paring . O. Frank, Assignor to L. J. Lennox and 

Michigan Storage Battery Co., all of Detroit. U.S. Pat. 
753,383, March 1. 1904. 

The lead electrodes are first immersed in an electrolyte 
consisting of “ 9.5 per cent, of water, .5 per cent, of sodium 
sulphate, and (cV percent, of potassium chlorate,” and an 
electric current of one ampere is passed through the elec- 
trodes for 50 hours at a temperature of about 20° C. The 
plates are removed, washed with distilled water, aud the 
positive plates placed in a weak solution of sulphuric acid. 
These positive plates arc used as the negative electrodes, 
and sheets of lead as the positive, and a current of two 
umpires is passed for .50 hours ; the plates are removed, 
hydrocliloric acid extracted by thorough washing with dis- 
tilled water, and the electrodes dried at a temperature of 
300° C., preferably iu a current of air charged with lead 
fumes. — B. N. 

Electrodes} Process of Preparing . G. J. Atkins, 
Tottenham. U.S. Pat. 754,1 i4, March 8, 1904. 

See Fr. Pat. 830,849 of 1903 ; this J., 1903, 1092.— T. F. B. 

Nitrogen or other Compounds ; Apparatus for the Electrical 

Pr^uction of . J. von Kowalski and I. Moscicki, 

Freiburg. U.S. Put. 754,147, March 8, 1904. 

See Eng. Pat. 20,497 of 1903 ; this J., 1903, 1297.— T. F. B, 
Fbknch Patent. 

Electrodes, G. Cornaro. Fr. Pat. 336,817, Oct. 15, 1903, 

The electrodes are made from one or more powdered 
metals or non metals, pure, or mixed together, or mixed 
with carbon, metallic or uon-metallic oxides, oxygen salts, 
&c.— 13. N. 

Electrodes for Accumulators ; Process of Producing Plates 

of Active Material for use as . Pflfiger Accumula- 

torenwerke A.-G, Fr. Pat. 886,549, Nov. 12, 1903. 

The plates of lead or lead aliO} , furnished with active 
material in the usual manner, are heated to a temperature 
above the melting point of the metal employed to form 
the grids ; the metal melts and runs off, but leaves a porous 
metallic pellicle on the surface of the active material, and 
thus maintains the latter intact.— B. N. 

Movement of Liquid during Electrolysis / Process and 
Apparatus for Producing — . Soc. Consortium fur 

Elektrochem. Ind. G. m. b. H. Fr. Pat. 886,213, Oct. 22, 
1908. 

The electrolyte is circulated from the anode to the cathode 
over the surface of the diaphragms, so us to remove by 
solution the cathode liquid which is travelling by diffusion 
towards the anode. Two forms of diaphragms are described, 
the first made up of wedge-shaped pieces of material 
placed one above the other, and the second of pieces dis- 
posed like bricks in a wall, the interstices being enlarged 
by grooves so as to admit of a better circulation of ihe 
liquid,— B. N. 




High Temperesturss / Prmis and Apparaimjor thM Pro» 
ducHon of — , by Itneansqf Combinsd Ckmioat and 
Electricai Energy. R. Sctaabel Fr. Pat. 886,452, 
Nov. 5, 1903. 

This invention relates to a process and apparatus for 
electrically heating a gas, or other combustible matter, 
before or daring combustion. The gas passes first into a 
hollow vertical positive carbon electrode, and then, by means 
of small openings below, into an annular space between the 
two electrodes, this space being filled with high-zesistanoe 
material. In an alternative form, the outer cylindrical 
negative electrode is surrounded by a space into which the 
gas passes, small openings at the base serving to eonduot 
the heated gas into the annular space coniaining high- 
resistance material. The air or oxygen in this case is con- 
veyed by a tube nearly to the top of the hollow positive 
electrode, and as before, into the annular space, so as to ^ 
mixed with the gas j or the mixture of gases may be carried 
by a porcelain tube from the annular space surrounding the 
negative electrode to the inside of the positive electrode, 
and thence to the annular space containing the resistance 
material. In a second form, the gas is heated by being 
passed through the hollow vertical positive electrode of aU 
electric arc, two or more horizontal electrodes forming the 
negative pole. The former is filled with fragments of 
carbon to increase the heating surface, or may contain a 
rod of carbon so placed as to form an annular space 
around the rod, which is filled with high-resistanoe material. 
The current passes through the latter from the rod, and the 
gas is subjected to the combined healing effect of the are 
and resistance material. Water-gas may be used, or this 
may bo produced by passing steam over the carbon forming 
the resistance material, the products of decomposition being 
afterwards heated and burnt.— B. N. 

Ozonising Apparatus. G. Labille. Fr. Pat. 886,580, 
Nov. 11, 1903. 

The dielectrics are made of agglomerated mica, and 
between these is placed a vessel of metal, such as alumin- 
ium, which is not easily oxidised, and through which a 
current of cooled conducting liquid is circulated. A space 
is left between the dielectrics and the metal vessel, and 
through this space air or oxygen is circulated, the joints 
being made gas-tight with asbestos. Into the liquid in the 
metal tube is plunged a glass vessel containing a condnoting 
liquid, with suitable connections, so as to act as a condenaer 
for producing oscillating discharges. — B. N. 

(B.)— ELECTRO-METALLURGY. 

United States Patents* 

Iron Alloys ; Electrical Manufacture of — — . G, Gin, 
Paris. U.S. Pat. 753,875, March 8, 1904. 

See Eng. Pat. 12,702 of 1902 ; this J., 1903, 872.— T. F. B. 

Furnace ; Electric . C. A. Keller, Paris. U,S. Pat. 

754,656, March 15, 1904. 

See Eng. Pat. 24,234 of 1901 ; this J., 1902, 354.— T. F, B. 
Fbbnoh Patents. 

Furnace ; Electric with Induced Currents. A. Fau- 

cbou-Villeplde. Fr. Pat. 336,313, Oct. 80, 1908. 

An electric furnace, in the form of a retort or crucible, in 
which the material to be treated, instead of being placed in 
an annular trench surrounding the core of the transformer, 
is intercalated in the circuit of the armature. The Hoes of 
force pass from one pole to the other through the armature 
and return through the material, the induced ourrentsiB 
the latter raising the material to the desired temperature. 

— B.N. 

Furnaces j Impts. in Electric — . C. A. Kellfr. Fr. Pat. 
336,408, Nov. 2, 1908. 

The electrodes of different polarity are disposed in sepaxale 
cavities, communicating below by a space which contains 
the material to be treated, and through which the whole of 
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tbe current must pass. The electrode spaces are separated 
by a hollow dome of non-conducting material, closed by a 
plug which permits of access to the material, or of the 
introduction, if necessary, of a current of air. — B. N. 

Iron Sand and other Refractory Ores; Method of and 

Apparatus [Electric Furnace'] for 7 renting . 

D. R. 3. Galbraith and W. Steuart, New Zealand. Fr. 
Pat. 3:ifi,726, Nov. 16, 1903. 

JitON sand, or other refractory powdered ore, with or 
without addition of carbon or a flux, is showered down in a 
vertical electiic furnace, in the lower part of which (in one 
form of the furnace) are set transversely a number of 
resistance rods, which may be provided with shields or 
screens, either surrounding them or protecting their upper 
surfaces. These ineaudesoent resistance bodies are set in 
such alternate order, row below row, as to deflect the falling 
grains from side to side, and to bring them successively 
• into contact with such bodies in the zone of greatest heat, 
whilst meeting an upwaid current of a previously heated 
reducing gas or vapour, such as the vapour of a mineral 
oil injecied into a closed chambei^ through an electrically 
heated side passage, into uhich chamber the treated mineral 
passes through an outlet in the bottom of the furnace ; this 
chamber is provided with outlets for tbe slag. — K. 3. 

Iron Sand, Iron Oxides, and other Refractory Ores; 
Process and ‘Apparatus [Electric Furnace^ for the 

Reduction of . T). It. S. Galbraith and W. Steuart, 

New Zealand. Fr. Pat. 336,727. Nov. 16, 1903. 

The process described in the preceding abstract is modifled 
in certain details, and especially in respect to the heating 
zone of the furnace, .in which sciies of non-conducting 
screens, having electrical conductors touching their end.s, 
are arranged in similar order to the resistance bodies 
described in the former patent. The grains of ore are 
showered upon these screens through perforations in 
V-shaped troughs, and on reaching them they complete 
the electric circuit and become incandescent, and similarly, 
as the} fall from .screen to .screen, always against an 
upwardly pa.ssing eurreut of a heated reducing gas or 
vapour. — E. 3. 

Nickel from Garnicrite and other Minerals; Electric 
Process for the Extraction of — — . Soc. Elec. Metall. 
Frauipuse. Fr. Pat. 336,376, Oct. 30, 1903. 

A MixTUEE of a mineral ot nickel with a flux and carbon is 
treated in an electric furnace with suitable metals, so as to 
obtain nickel free from sulphur aud silicon. The alloy may 
be refined by oxidatiou, and a product richer in nickel is 
obtained, the slag being returned to the reducing furnace. 
With iron, nickel, and cobalt an alloy known as “ electric 
nickel ” is obtained, which is useful in the manufacture of 
nickel steel. The crucible has a base of refractory material 
covered with metal, and the walls are of a non-reducible 
mineral and are kept cool. — B. N. 

XII.-FATTT OILS. FATS. WAXES. 

AND SOAP. 

Bears' Fat ; Characteristics of — — P. N. Raikow. 

Chcm.-Zeit., 1904, 28 , 272—273, 

Feksii bears’ fat is white and very similar to lard in 
appearance. The flare fat is softer and more transparent 
tht^n the kidney fat, aud its odour recalls that of fresh 
bacon. Bears’ fat differs from the fats of the dog, fox, and 
cat in having a lower specific gravity, a very low melting 
point, and a fairly high iodine value. 1'he specimens 
examined by the author gave the following results : — 


' Origin. 

Sp. Or. at 
16716 ° 0 . 

M. Pt. 
of Insol. 
Fatty Acids. 

i 

Acid Value, j 

i 1 

Ester 

1 Value. 

Flare fat .... 

0*9209 

; 1 

82-32-25 1 

1 

i 2'2 

192-6 

Kidney fat.. 

0-9211 

80-5-81 

2-2 

198 -1-198-8 



! i 

Iodine 

Value. 

1 ; 

Reichert- ' 

1 Refrootometer Beading, 

Origin, 

Meisal i 
Value. 1 

1 ! 

i at 26° 0. j 

1 ! 

at4()f»0. 

Flare fat — 

; 98 '5 

1-06 

01*2 

68-0 

Kidney fut. . 

|K)«'6-107-4 

ri5 

01*2 

63-0 


The author points out that these iodine values do not 
confirm tbe stalement of Henriques aud Hausen, that the 
iodine value decreases with the nearness of the fat to the 
interior of the body.— C. A. M. 

Cocoanut Oil In Butler; New Method for Determining 
. E. Polenskc. XX.III., page 387. 

English Patents. 

Edible Fats, and Process of Making same. N. N. Crou- 
holiii. Eng. Pat, 27,449, Dec. l.'i, 1903. XV 111. A., 
page 882. 

Soap ; Manufacture of . B. M. Knox, Kilbirnie. 

Eng. Pat. 6.590, March 21, 1903. 

SOAi* is prepared from stearine, palm oil, rosin, refined soda 
ash and water, in approximately specified proportions. For 
washing wool, water is added to tin* soap in sufficient 
quantity to give it the consistency of soft soap. — C. A. M. 

Soap ‘'Suds; Process of Treating Refuse S and J. 

Turner, Sowerby Bridge. Eng. Put. 4420, Feh. 25, 1903. 
See U.N Pat 743,9.59 of 1903 ; this J., 1903, 1 299.— T. F. B. 

XIII.-PIGMENTS. PAINTS; RESINS, 
VARNISHES; INDIA-RUBBER, Etc. 

(^.)— moments, paints. 

English Patents. 

Pigments, and Processes of Making the same. W. J. 
Arrabrustei and ,T. Morton, St. Louis. Eng. Pat, 28,800, 
Dec. 31, 1903. 

See IT.S. Pat.751,444 of 1901 ; this.!., 1904, 260.— T. F. B. 

I Feknoh Patents. 

Lakes [ from Azv Dyestuffs] ; Process for Preparing — . 
F. Bayer aVc Co. Fr. Pat. 336,433, Oct. 20, 1903. IV., 
page 368. 

Ultramarine ; Manufacture of . C. F. Cross. 

Er. Pat. 336,496, Nov. 7, 1903. 

See Eng. Pat. 3171 of 19ii3 ; this J., 1904, 69.— T. F. B. 

(/L)-Ul!;SINS, VARNISHES. 

United States Patent. 

Resinous Substances ; Production of . G. Fry, 

Berwick-on-Tweed. U.S. Pat. 754,298, March 8, 1904, 
See Eng. Pat. 19,626 of 1902 ; this J., 1903, 918.— T.F. B. 

(C.)-JNDIA-RUBBER, &c. 

English Patent. 

Impregnating Woven Belting and other Fabrics with 
Qutta- Percha, Balata, and like Substances; Impts. in 

. G. Bauham & Co., Ltd., and C. K. Sagar, both of 

Manchesier, Eng. Pat. 9944, May 2, 1903. 

One or more strands of gutta-percha, balata, or like sub- 
stances are interspersed amongst the warp or weft threads, 
and the woven belting is afterwards heated and pressed so 
os to force the melted or softened substance thoroughly 
through the material to impregnate it.— B. N. 

XrV.-TANNING; LEATHER, GLUE, SIZE. 

Fbench Patent. 

F'ura and Hides ; Machine for Dyeing and Preparation 
of C. et E. Chapal Fr^res et Cie. Fr. Pat. 

386,714, Nov. 14, 1903, VI., page 369. 
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XT.-^MANUEES, Etc. 

Nitrogen Oxidee from Air ; Yield of — — by the Flame 
Discharge. Influence of Length of Flame and Tent' 
perature. F. v. Lepel. XL A., page 376. 

Kkglish Patent. 

Brewers' and Distillers' Yeast; Utilisation of in 

the Manufacture of Artificial Manures. W. Wardle, 
Burton on-Trent. Eng. Pat. 10,581, May 9, 1903. 

A MiXTiJUE is made of about 2 parts of yea^t with 1 pait 
of sodium chloride and 5 parts of calcium sulphate, 
by weight, for use as a manure. Pure or impure yeast, 
or yeast previously treated for the exiraction of a portion 
ot its couslitueuts, may be used, aud the gypsum may 
be replaced by other “ earthy substances ot a like noii- 
eorrosive uature.” See Eiig. Pat. 6971 of 1901; this J., 
1902, 183.— E. S. 

XVI.~SUGAE. STARCH, GOM, Etc. 

Mallnst and Dextrin ; Hydrolysis of by Dilute Acids, 

and the Deiernn nation of Starch. VV. A. Noyes and 
others. J. Amer. Chem. Soe., 1904, 26, 266 -280. 

Iv all the experiments the hydrolysis proceeded more 
slowly towards the end of the reaction, and never followed 
the course of a normal ma^s reaction. The authors have 
found that, whilst the cupric-reducing power ot glucose 
was scarcely affected by heating with hydrochloric acid of 
2 • 5 per cent, strength, that of the products formed by the 
hydrolysis of maltose decreased after reaching a maximum 
alter about one hour at 100^ C. ; the maximum reducing 
power Qorrosponded to a hydrolysis of 96 — 98 per cent., which 
(jH — 99 per cent, of the cupric.-reducing power which would j 
be attained on complete hydroly.sis. The hydrolysi.s was j 
more complete in solutions containing 2 — 1 per cent, of ‘ 
maltose than in O*,') per cent, solutions. The rate of 
hydrolysis for dextrin (prepared by malt) was about one- 
hiilf of that for maltose. I'lie hydrolysis reached 90 per 
cent, in one hour, aad rather less than 95 per ceut. in two 
hours at 100° C. 'fhe mixed products of the conversiou of 
starch by malt, containing 74 — 78 per cent, of apparent 
malto.se, gave a maximum reducing pi'wer at loO’ C. after 
about one hour, the copper oxide reduced by a 2 per cent, 
solution being 97 • 1 per cent, of the quantity convspondiag 
to complete hydrolysis. By the direct treatment of maize 
starch with 2 *.5 per cent, hydrochloric acid, a hydrolysis of 
97 per cent, was attained in one hour, aud 98 per cent, in 
four hours at 100° C. in 0‘.5 per ccut. solution ; in this case 
no decrease of cupric-reducing power occurred ou prolonged 
heating. For the determination of starch, the solution 
obtained by conversiou with malt should be treated, after 
filtration, with 10 per cent, by volume of hydrochloric acid, 
8p. gr. 1*125. The solution should be heated up iu a 
boiling water bath and subsequently maintained at that 
temperature for one hour. The solution is then cooled and 
treated with caustic soda sufficient to neutralise 90 per ceut. 
of the acid present ; it is then made up to a definite volume 
and filtered if necessary, the cupric reducing power being 
determined by Fehliog’s solution, previously standardised 
with pure glucose ; 100 parts of glucose may then be taken 
to represent 93 parts of starch iu the original material, 

— J, F. B. 

Saccharose ; Combinations of — with certain Metallic 

Salts. D. Gauthier. XXIV., page 388. 

Fnzyme Action ; Studies on -. I. Correlation of the 

Stereoismieric a- and fi-Glucosides with the corresponding 
Olucoses. E. F. Armstrong. XXIV., page 388. 

Glucose ; Bi-rotation of — li. Behrend and P. Roth. 

XXIV., page 388. 

Starch Syrups ; Examination of — A. Bbssing. 

XXIII., page 386. 


French Patent, 

Sugar Juice ; Process and Apparatus for Cryslallising^^-^^ 
IL Maihie. Fr. Pat. 8 56.796, Nov. 19, 1 903. 

The syrups are concentrated to a high degree of super- 
saturation so as to contain 6— 8*5 per cent, of water, the 
formation of fine grain being prevented by gradually in- 
creasing the temperature to a high degree. *, The syrup is 
then transferred to a closed vessel provided with stirrers 
and an external heating jacket, the temperature being 
maintained between 92" aud 100° C., whilst a vigorous 
agitation is kept up aud a current of high-pressure steam or 
air is introduced into the mass through a lotjgitudiual slit 
in the bottom of the vessel. Subsequently, the crystals 
produced are increased m size by a slow process of 
evaporation, by aspirating a current of Heated air across ^ 
the surface of the mass and adding from time to time 
small quantities of suitably diluted molasses, the stirrers 
being kept in motion. — J. E. B. 


XVII.-BEEWING, WINES, SPIRITS. Etc. ■ ‘ 

Barley ; Germination of . A. Nilson. J. Amer. 

Chem. Boc., 1004, 26, 289—294. 

Tm: author contends that enzymes are not the primary 
cause of the gerininatiim of gram, hut thauthey ouly play 
their part when germination has, been fully started, their 
appearance being rather the result than the cause of 
Krowfh. lie suggests that the real startiug agents of 
germmatiou are the lactic acid bacteria, always present 
on the surface of the grain. These develop acid under the 
hulls of the coru during steeping, at the expense of the 
ready-formed sugars. The lactic acid produced, then 
dissolves the insoluble albumin, thus in some way starting 
the liberation of euzymes which carry on the metabolisrm 
If barley be steepeil in a decinoraial solutiou of sodium 
hydroxide for 24 hours, it turns a dark brown colour, and 
a condition is established under which any enzymes, if 
present, would be absolutely paralysed. But if the steeped 
grain be trauslerrel to u germinatiug tray, pule spots 
gradually appear ou its surface ; subsequently rootlets are 
tormed and the coru regains its natural colour. On the 
other hand, if the grain be steeped in solutions which 
are inimical to bacteria but harmltss towards enzymes, 
no growth wdll take place. Such a result occurs if barley 
be steeped for 24 hours iu toluene water, even if the 
steeped grain be subsequeotly thoroughly washed with 
water. If, however, germination be started in the ordinary 
way, the sprinkling of the growing seodlmg with toluene- 
water has no effect. Unlike sodium hydroxide, a N/20 
solution of ammonia so debilitates the lactic acid bacteria 
that barley, when steeped in this reagent, will not germinate. 
Since the ammonia has no effect upjn the putrefactive 
bacteria, these soon obtain the upper hand.— J. F. B. 

Steely Malt in Modern Brewing, and the Filter nPress» 

C. B. Bavis. Auisr, Brewing Inst.; through Browers’ J., 
1904,40, 184—185. 

The effect of steely corns in reducing the yield of extract is 
shown by determining the quantity of extract in worts made 
by masuiug the line meal aud coarse grist respectively, the 
ditt’ercucc between the two results being proportional to the 
percentage of steely corns. In preparing the grist in the 
brewery, the steely corns are merely cracked by the grinding 
rolls, and the starch is largely protected from the action of 
the diastase. It must be borne in mind, however, that the 
I portion of mash withdrawn for the decoction (about 23 per 
cent, of the total) is completely con verted, and yields the 
whole of its extract in the maxh-tuu, whether the corns ara 
steely or not. The loss of extract due to insutficient sparging 
is estimated at about 5 percent. In working the filter-press 
method, the malt is ground to flour, and too proportion of 
steely corns does not affect the yield. With steely malt, a 
j portion of unconvened starch may pass into the wort, causing 
{ turbidity, or at least an excessive acidity due to lactic fer- 
i mentation, which is liable to upset the normal composttkHi 
of the proteid constituents, thus causing *‘albumiaoid” tur- 
bidities. The wort from such grists aUb does not ** run oS ** 
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rapidly, and does not show a normal “ break.” New malt, 
etraipht from the kiln, is also liable to cause turbidities ; the I 
mah should alwajs be kept in store for 2—^ weeks. Lastly, | 
turbidities may occur e^en with well milled malt, if the I 
teirperature ot the sparging water exceed 67®— 68® C. 

— J. I*. S. 

Worti Determination of Colour of — Comparison \ 
between the JSew Style {Berlin Congress) and the Old 
Style of Expressing the Colour-^type of Malt. H. Hanow. 
Woch. Biaw., 1904, 21 , 1S8— 164. | 

Bbiiebbino to the new method of expressing the colour- , 
type of a malt in terms of the number of e.c. of N/10 iodine 
per 100 c.c of water required to match the colour of the 1 
standard laboratory wort as prepared for analysis (see this | 
J., 1903, 1206), the author amplifies the table there giren 
for comparing the results lound by the new method with | 
that hitherto in use. The numbers piven in the second, | 
third, fourth, and fiith columns of the table (loc. cit.) repre- 
sent the colour-types exjjressed aocoiding to the old style, 
employing N/lOO iodine and lolcnlating the results per 
cent, of extract in the malt. In the present article, an 
extended table relating only to the paler types of malt, yielding 
worts of colour values between 0*13 and 0‘7r» (new style) 
is given, showing the equiMilents of these giades for worts 
of gTavitie*^ between 7-6® and 8*8° Hailing in terms of the 
old style of colour-t\pes. i.e., the number of c.c. of N/lOO 
iodine per 100 c.c. of water required to match the colour of 
100 grms. of malt extract.— J, F. H. 

Beer ; Causes of the “ Head ^^^letciining Property of — — . i 
O. !Mohr. Woch. Bran., 1904, 21 , 149 — 150. j 

FitOM experiments on the “head ’’-retaining power ot a solu- 
tion of commercial peptone, before and after filtration, and 
aft<!r the addition of 0*005 per cent, of zinc sulphate to the 
filtered solution, the author concluded tliat the “head”- 
relniiiing piopertics of hter aie ahsolidely independent of 
its viscosity, but are caused by the presence of suspended 
larlicles of eolloidol bodies in an infinitely minute state of 
division, such 'as can only he detected by the “ultraroicro- 
scope.” 1 his instrument has shown that solutions of colloidal 
substances are made up of such paiticles, the shape of which 
depends on the nature of the colloid ; such observations 
applied to beer should reveal the nature of the particles 
which impart the “ head ’’-retaining properties- It is 
known tint ary influence which tends to agglomeiate these 
fine particles to form larger ones, e.o., turbidity caused by chill, 
also detracts from the peimanecce of the “luad.’’--J. F. B. 

Wines X Turhidiiies of Sparkling L. HJathieu. Bull. 

Assoc. Cbim. Suer, et List., 19C4, 21 , 864 — 872. 

Tub subject is treated under the following headings : — 
I. Classification of forms of turbidity. II. Mineral matters. 


failed to remove the resinous extractive matters, but 
appeared to facilitate the complete exhaustion of the wood 
when subsequently treated with spirit. Experiments with 
gelatin, such as is employed for glazing the interior of 
casks used for rectified spirits, showed that the gelatin was 
quite insoluble in 95 per cent, spirit, but 90 per cent, spirit 
dissolved 0 • ] grm. and 86 per cent, spirit dissolved 0*25 grm. 
of gelatin per litre. When the spirit contained tannin 
matters extracted from previous contact with wood, the 
gelatin removed some of the tannin matter from 90 per 
cent, and 86 per cent, spirit; in presence of 95 per cent, 
spirit the reaction between gelatin and tannin did not take 
place. On account of the solubility of gelatin in spirit it 
is not advisable to use glazed casks for crude spirits, in 
order to protect them from the wood, unless their strength 
is above 90 per cent — J F. B. 

Enzyme Action ; Studies on — — . /. Correlation of the 

Stereoisomeric a- and fi-Glucosides teiih the corresponding 
Glucoses. E. F. Armstrong. XXIV., page 388. 

j Malt } Determination of Moisture in — - by Hofmann's 
Apparatus. J. H. Schulze and G. Marienbagtn. XXIIL, 
page 88(i. 

Aldthydts; Aromahe and Fatty, Basic Eeaetion for — ■ . 
[Acetone nt Wood Spirit and Acetaldehyde in Gram 
Spirit.'] S. S. Sadtler. XXIII., page 387. 

Alcohol 111 Dilute Solutions / Determination of by 
JVtrloux’s Mtllud. M. E. ^ozzl'E^cot. XXIII., page 387. 

English Patent. 

Bi ewers’ and Disiitltrs' Yeast; Viilisotion (f — — in ihe 
Manufacture of Artificial Manuies. W.Wardle. Eng. 
Pat. 10,581, May 9, 1903. XV., page 379. 

United States Patent. 

Honey ; Process of Fe.imentinq — A. V. Kouba, 
Milligan. U.S. Pat. 754,461, March 15, 1904. 
j Honey is dissolved in water to a sacoburometer gravity of 
21®, the solution is boiled and skimmed, chalk is added in 
the proportion of 40 lb. per 100 galls, of liquid, boiling and 
I skimming are continued, animal charcoal in tlie proportion 
I of 50 lb. per lOO galls, is added and the liquid is cooled 

I allowed to settle, and drawn off clear, A suitable ferment 

i is added consisting of 15 lb. of wine yeast, 6 oz. of 

j ammonium phosphate, 15 oz. of ammonium taitrale, 

I 25 oz. of potaisium bitaitrate. 11 oz. of tartaiic acid, 
I and 6 oz. of magnesium sulphate per 100 galls, of liquor. 

I -^J. F. B. 

1 Fbinch Patkkib. 


III. Organic salts. IV. Amorphous organic mathrs. V, 
Coagulation by metallic salts. VI. Ciagulation ly oxidation. 
VII. Turbidity from various causes, VIII. Dead organised 
matters. IX. Living micro-organisms. X. Saechatotnyces 
ellipsoideus. XI. Maladies caused by mici<»heF, XII. 
Various micro-organisms. Xlll. Special tuibidiiy of gassed 
wires. — L. J. de W. 

Oak-^Wood} Extractive Action of Spirit of Vuiiovs 

Strengths on — . Gdaiin ; Solubility oj — — in Spirit. 

G. Heiiizelmann. Zeits, Spiiitusind., 1904, 27| 95 — 96. 

Shavings were taken from new oak-wood staves of Hun- 
garian and Kussian origin ; these were treated with spirit of 
96, ,90, and 86 per cent, strength (by volume) respectively 
for 10 days, and the non-volatile extractive matter absorbed 
•bv the spirit was deUrmintd. Both samples of Hungarian 
wood yielded more extract than the Russian ; the quantity 
of extract dissolved increased as the strength of the spirit 
was decreased ; the first extracts were considerably heavier 
than subsequent extracts, but distinct quantities were found 
even after four extractions; in the later extracts the 
diflerences between the behaviour of the different strengths i 
of spirit disappeared. It is concluded that the solid wood 
in the form of casks would yield extractive matter even after 
the casks had been in use for a considerable time. Previous ' 
extraction of the wood with boiling water for 2—6 hours 


Brewing ; Saciharifyingond FilUring Apparatus , 
L. DacitT. Fr. Pal. 836,47 7, Nov. 7, 1908. 

The mabh tun is piovided with agitating rakes mounted on 
vertical and horizontal shafts and moving in different 
directions. The strong woit is diawn off clear by a pipe 
situated at some distance horn the bottom of the tun \ the 
thick residues of the mash are then discbaiged from the 
bottom into a special filtei -press composed of alternate 
filter- plates and spacing fnimts. The ftames are provided 
with agitators, which can be operated from the outside to 
prevent the mass clogging the cloths. The filter-plates are 
divided ly coriugated paiiitions into two compartments, 
one to each filtering surface. The washing waters can bo 
caused to flow in two directions, to discharge on either 
side of the cakes. The first compartments of the filter 
may, if desired, be closed by valves, which are opened 
one by one after the further compartments have been 
filled.— J. F. B. 

Alcoholic Liquids ; Purification if — . F. Verbi^se and 
E. Darras. Fr. Pat. 886,795, Nov. 19, 1908. 

Cbode alcoholic liquids, distillery phlegms, &c., are treated 
with peroxides or dioxides of alkalis or alkaline earths 
before rectification, in proportions calculated from the 
acidity of the liquor, and varying generally between lb 
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nnd 50 grms, per hectolitre of phlegms. The base Uberated 
by the decompositioD of the peroxide serves to ueutralise 
the free acidity of the phlegms. — ’J. F. B. 


XVin.-P00DS; SANITATION; WATER ! 

PURIITCATION. & DISINFECTANTS. ' 

U.)— FOODS. 

Formaldehyde i Action of on Milk. A. Trillat. 

Comptes rend., 1904, 138, 720—722. 

Milk, to which formaldehyde in var^dug quantity had beou 
added, was curdled with rennet ; and casein from freshly 
curdled milk was also suspended in vessels of water con- 
taining varying amounts (1/10,000— ]/;?0, 000) of formalin. 
All were then subjected to digestion with pepsin, along with 
untreated casein trora the same source. The undigested 
residues were in the first series 6 per cent., in the second 


30 per cent greater than those from the untreated casein. 
It IS proved, then, that fornaalin, even in these small doses, 
impairs the digestibility of milk. Moreover, formalin added 
to milk IS there us formalin as long as the milk rem-iins 
unaltered, so that the absorption of formalin-treated milk 
n' k V* absorption of the whole dose of formalin added, 
wth by Its action on the gastric mucous membrane and 
from Its rendtrring casein less digestible, formalin in small 
daily dos-s is thus at least a possible danger to health, and 
Its use, like that of other preservatives, should be prohibited 

~J. T. D. 

I Cooked Vegetahk^ Foods ; Chemical Compogition of 

I Katharine I. Wdliams. J, Arner. Chem. Soo., 1904, 26 
I 244 — 252. 

I Teb chemical composition was determined of various 
vegetable foods cooked in the usiul manner, except that 
im salt or flavouriii,^ substances, sugar, &c., were added.’ 
llie results are shown in the following table : — 


bnisscls sprouts 

Ru'Ci 

Riiuharb 

bentila 

Oatmeal (wit or) 

Oahriwl Omlk) 

Aspiragus 

I’cas 

Tapioca 

Artichokes. 

I’etit pois 

llakcu beuns 

Leeks 

.Miicaroin 

broccoli 



/vw/mv Yield and Components of Bodies called 

“ Fibre and “ Carbohydrates in p. Schweitzer 

J. Amer. Chern. Soc., 1904, 26 , 252—262. 

IN u comparative investigation of the [American] Official 
Agnc. Ghem. method, the chlorate method, and the bromine 
method of preparing the “ crude fibre in cattle foodstuffs, 
It was found that the O.A.C. method gave the lowest yields 
or fibre, but that the chlorate method, on the average, gave 
yields not very different ; the bromine method, on tlie other 
hand, pve considerably higher yields, owing to the fact 
that the pectose is not removed from the fibre by this 
reagent. The different “ crude fibres ” were separated into 
Biree portions by extraction with Schweitzer’s reagent, the 
following being the average proportions of the three groups 
of components in the fibres prepared from the green foods 
studied : — ^ 





O.A.C. 

Chlorate 



Method. 

Method. 

Fibre undissolvod 

by 

Per Cent. 

Per Cent. 

Schweitzer’s reiurent . 

1 14*07 

2*29 

^quible, and reprecipitate 1 
by acid 

1 

75*61 

83*67 

I'ermanently soluble 
urolyseil) 

(hy- 

1 10*32 

14*14 


Bromine 

Method. 

Per Cent. 
3*28 
71 -76 
24'9i} 


The table in which the results of the author’s analyses 
are summed up includes the following determinitions for 
10 samples of cattle foods Crude fibre,” by O.A.C. I 
method 5 “ carbobydrates,” by difference} “true fibre,” 
the crude fibre ” minus the peutosau contained in it ; i 
fibro-pentosan,” from the furfural yielded by “crude | 
re ; peotose, the “ crude fibre ” by the bromine i 
method »ninwa the “crude fibre” by the O.A.C. method; 
Tecto-pentosan ” from the difference between furfural 


j determinations in “crude fibres” by bromine and O.A.C 
methods; “pentosan,” from difference between total fur- 
I fiiral in foodstuff and furfural in “crude fibre” bv 
j bromine method (this “pentosan” is mainly associated 
1 with the “ indefinite carbohydrates ” ) ; “ sugar ” ; 

j “starch”; “indefinite carbohydrates” of unknown com- 
position, by difference.— J. F. B. 

H heat Flour ; Determination of Gliadin in — — , by means 
I of the Polariseope. II. Snyder. XXIII., page 387. 

I Cocoanut Oil in Butler ; New Method for Determining 
I . K. Folensko. XX III., page «87. 

English Patents. 

i other Liquids and Alimentary Substances: 

[ Sterilisation of . V. B. Nesfield and A. Crerar, 

j Kng. Pat. 4759, Feb. 28, 1903. X VIIL B , page 382. 

I Liquid Extracts [^Coffee., A-c.] ; Apparatus for the Pro- 

duciion of . E. H. Schofield. Atlanta, and L. C. 

, Gole, Bowling Green. Eng. Pat. 11,450, May 19, 1903. 

; The apparatus consists of a horizontal cylinder, heated 
preferably by steam or hot water. The solvent enters at 
one end, and the body to be extracted, packed in suitable 
permeable cartridges or cases, is introduced at the other 
end. Arrangements are provided for pushing forward, 
rotating, and discharging the cartridges.— W. H. C, 

Milk I Process of Purifying and Preserving . Marl© 

Dasekmg and H. Paredies, both of Hanover. Eng. Put 
12,045, May 26, 1903. ^ 

The milk is heated to a temperature of about 85'’ C* Ibr 
20 minute*, then subjected to centrifugal action while atifi 
hot, and finally cooled to a temperature of 8® 0., in an n|mtl 
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Edible Fata and Process of Malting same. N. N. CroDholm, 
Chicago. Eng. Pat. 27,449, Dec. 15, 1903. 

A icncTUES of edible fats <'f suitable consistency, e.g.^ 
*'oleo-oil,” 5 parts, neutral lard, 7 parts, and butter, 1 part, is 
mixed with albuminous “ batter,” 4 parts, with the addition 
of 1 part of salt as a preservative. If the albuminoos 
constituent be composed of the whites and yolks of eggs 
beaten to a foam, the product will have the consistency and 
colour of butter. The molten fats are added to the egg- 
" batter,” and the whole is stirred at a temperature sufficient 
to produce coagulation of the albumin ( 1 .50°— 200'* E.) ; the 
mass is then cooled gradually with continuous stirring, and 
the salt is worked in. — J. F. P. 

United States Patent. 

Centrifugal Liquid [ MiUt\ Separator. T. H. Springer, 
Washington. U.S. Pat. 754,909, March 15, 1904. 

The apparatus is cylindrical in form, with a screwed -on 
conical top, provided with a cylindrical neck containing an 
opening for the cream, and a central feed-tube for the whole 
milk. The lower end of the feed-tube is enlarged conically, 
and above this end are fitted a number of concentric de- 
flecting discs inclined downwards and pierced by vertical 
openings near the central tube, and having a series of 
bent pipes leading from their outer periphery through the 
neck of the apparatus and outwards — L. F. G. 

French Patent. 

Cream in Milk; Apparatus for Determining . F. 

Billet. Fr. Pat. 330,788, Nov. 19, 1903. XXIII., 
page 386. 


intermediate nitrates, and also from the fact that oellwlose 
is a colloid. The latter is no proof of high molecular weight 
since silica and alumina both form coUoidal hydrates, and 
yet are given a simple formula. The author prefers the 
CflHioOj formula, and suggests the following structure ; — 


CH(OH) — CH — CH.OH 

I >0 >0 

CH(OIT)-CII — CHa 


This formula represents cellulose as an inner anhydride of 
glucose, and easily explains its conversion into the latter 
by simple hydrolysis. It also demonstrates the possibility 
of formation of a tri-nitrate and a tri-acetate. The f<»rnjation 
of a tctra-acetate is doubtful, and can only be explained by 
a previous partial hydrolysis of the cellulose (one of the 
central 0 atoms being converted into an OH group). The 
fact that cellulose itself does not contain CO groups, but 
apparently doe.s so after a simple hydrolysis, can be 
explained thus : — 


The —CII — OH group is converted first into — CH(OH).> 

-CHsCOH) 

-CHj and then into -CIIO 

The bphaviour of cellulo.se on mcrcerisatioii with caustic 
soda is explained by the conversion of the central 0 atoms 
into ONa groups, and then into Oil groups. The sug- 
gested formula also explains Fenton’s formation of bromo- 
raeibylfurfural by treatment with hydrobromic acid gas. 
The compound 1 is possibly formed first by dehydration, 
and tbig absorbs 11 Br and gives IT. : — 


(^.)— SANITATION ; WATER PURIFICATION. 

English Patent. 

Water and other Liquids and Alimentary Substances ; 

Sterilisation of . V. B. Ne^field and A. Crerar, 

both of London. Eng. Pat. 47.59, Feb. 28, 1903. I 

The water is treated with chlorine, the latter being after- ! 
wards destroyed by the addition of a suitable reagent, j 
The chlorine may be added to the water either in the I 
liquid form enclosed in glass tube-', or in the shape of 
tablets composed of mixtures of bleaching powder with 
taitaric acid or sodium bicarbonate. The neutralising 
reagent which is afterwards added consists of sodium 
sulphite or thiosulphate, and may be enclosed or embedded 
in the tablet. It is separated from the chlorinating material 
of the tablet, by surrounding it with a layer of soluble 
substance, such as gelatin or sugar. Alimentary Mibstances 
are sterilised by subjecting them to the action of the 
chlorinated water. — W. 1*. S. 


I. 

CII = C — CHOH 

I >o>o 

CH = C -CHj 


II. 

CH - C — CH(OH) 

I >0 

CH - C — CHoBr 


Bromomethylfurfural III. is formed from II. by the 
separation of one luolecule of wut(*r : — 


in. 

CH - C-CHO 

I >0 

CH - C — CH.2Br 

The substance 1. has the empirical formula of lignone, and 
is possibly related to it. The other reactions of cellulose 
can also be explained in a simple way by this formula. 

—A, B. S. 


English Patents. 


French Patent. 

Sterilisation of Water hy means of Ozone ; Apparatus for 
the systematic Treatment of Liquids with Gases y applic- 
able especially to the . A. Sehuelkr and D. 

Koelcman. Fr. Pat. 330,644, Nov. 10, 1903. 

The apparatus consists of a cylindrical vessel iu which are 
placed a number of horizontal partitions of fine metallic 
gauze, which reach nearly across the whole cylinder, but 
leave a part free, preferably always on alternating sides, 
and end in a number of vertical perforated partitions which 
extend nearly to both the next higher and lower horizontal 
partitions. The liquid to be treated h fed in at the top of 
the apparatus, flows on to the first horizontal partition, over 
the vertical one, then on to the next horizontal one, and so 
on, whilst the gas is led in at tie bottom, and forces its 
way up through the perforations, passing through the liquid 
in doing so. — A. G. L, 


Pulp water; Pcgulating the Supply of , to Pulp- 

catchers or Savers in the Manufacture of Paper. R. 
Dietrich, Merseberg. Eng. Pat. 4378, Feb. 24. 1903. 

Between the circulation tank, iu which the backwaters ” 
from the machine are collected, and the pulp-catchers 
are interposed suitable dktributing tanks, which main- 
tain a constant supply of “backwater” to the pulp- 
catchers, by means of valves operated by floats, in spite 
of any irregularities iu the level of water in the circulation 
tank. These distributing tanks are fed by a trumpet- 
shaped overflow pipe in the circulation tank, pierced with 
holes, which increase in area towards the top of the overflow 
pipe. A trumpet-shaped overflow pipe is also provided in 
the first distributing tank, in order to remove any scum 
! or floating impurities. The chamber in which the pulp- 
I catching cylinder revolves is fed with “ backwater ” from 
! below, in order to catch the fibres as they ascend, 
i ~J. F. B. 


tIX.-PAPfiE. PASTEBOASD. Etc. 

Cellulose i Constitution of’-’ — . A. G. Green. Zeits. 
Farben- u. Textil-Chem., 1904, 3, 97 — 98. 

The formula of cellulose Is usually considered to be some 
multiple of chiefly from the supposed existence of 


Paper ; Process of Making . W. B. Meixoll and 

T. Holt, Sayro. Eug. Pat. 28,186, Dec. 22, 1903. 

I Skb U.vS. Pat. 748,968 of 1904 ; this J., 1904, 128.— T. F. B. 

Celluloid ; Manufacture of — , J, Schmerber and 
L. Morane, Paris. Eng. Pat. 4868, March 2, 1908. 

See Fr. Pat. 324,121 of 1902 } this J,, 1903, 5e9.--T. F. E. 
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French Patents. 

Millboard } Manufojcture of Incombustible — — . Soc. V. E. 
Schneider and A. Demole. Fr. Pat. 336,436, Oct. 21, 
1903. 

A SUITABLE fibrous pulp is mixed with mineral loading 
matter consisting of granular basic blast-furnace slag, finely 
powdered, together with a certain proportion of finely- 
powdered caustic lime. The whole is then converted into 
millboard, submitted to hydraulic pressure, and dried, after 
which the boards may be impregnated with soluble glass or 
coated with any suitable weather-resisting composition. 

— J. h\ B. 

Casein-cellulose Composition, and Process of Making the 
same. Casein Co. of America. Fr. Pat. 33(5,465, Nov. 6, 
1903. 

Sm U.S- Put. 74«,709 of 1904 ; this J., 1904, 128.— T. F. B. 


XX.-FII(E CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Euqidninc [Quinine Ethyl Carbonate'] and Salicylic Acid ; 

Compound of . P. Ccharis. Boll. Chim. Farm., 43 , 

11 — 12. Chem. (Jentr., 1904, 1, 732. 

On mixing together solutions of 3 '96 grms. of euquinine, 
COCOC.jn.JCOtJjoHjiONo), and of 1*38 grms. of salicylic 
acid in about lUO grms. of absolute alcohol, crystals of u 
compound of the two substances separate after a few 
minutes, .\fter rpervstallisatioii from boiling alcohol, the 
new product melts at 195® — 196° C. ; it is almost insoluble in 
water at ]5°C., snluble in 600 parts of boiling water, 
in 10 parts of boiling alcohol, slightly in ether, carbon 
bisulphide, and benzene, and easily in chloroform. — A. S. 

Artemisia ; Essential Oil of . F, Grimal. Comptes 

rend., 1904, 138 , 722. 

h'liOM the Algerian Artemisia herba alba, which is a 
plant of some medical renown among the indigenous popu- 
lation, the author has extracted about 0‘3 per cent, of a 
greenish-yellow essential oil, havim; a pleasant aromatic 
odour and a camphor-like ta.ste. It contains laivo-cam phene, 
eucalyptol, hcvo-camphor, and the capryiic and capric 
esters of an undetermined terpenic alcohol— J. T. D, 

Mercury ^ Determination of Small Quantities of . T, W. 

Kichards and S. K. Singer, XXIII., page 386. 

Aldehydes, Aromatic and Fatty ; liasic Reaction for . 

S. S. Sadtlcr. XXIII., page 387. 

Aldehydes and Ketones ; Determination of in Essential 

Oils and Allied Substances. H. E. Burgess. XXIII., 
page 387. 

Eeratum. — T his Journal, 1904, page 128, column 2, in 
the abstract ou The Preparation and Properties of Pure 
Colloidal Silver,” /or the words ’‘soloid” and “goloid” 
read “ sol ” and “ gel ” respectieely , as in the original. 

English Patents, 

Hydrocarbons; Process for the Production of Hiyhlu 

Sulphuretted . J. E. W. Bengougb, Vienna. Eng. 

Pat. 8596, April 15, 1903. 

The unsaturated hydrocarbons, obtained by dry distilling 
the residues obtained by treating raw mineral oils with 
sulphuric acid, with lime, &c., give, ou treatment with from 
10 10 40 per cent, of sulphur chloride, a thick brown oil, 
containing chlorine and sulphur, and which, ou boiling with 
a 10 per cent, solution of caustic soda, loses its chlorine, 
giving a sulphuretted hydrocarbon containing up to 30 per 
cent, of sulphur, the corajpositiou of the product depending 
on the fraction of the mineral oil residue employed. The 
product is said to be “ suitable for pharmaceutical purposes,” 
• — T. F. B. 


Metkyleno-’kippuric Acid; Manufacture of . A. 

Zimmermann, London. From Chem. Fabr. auf Aedea, 
vorm. E. Schering, Berlin. Eng. Pat. 10,095, May 4, 
1903. 

See U.S. Pat. 743,986 of 1903 ; this J.. 1904, 70.— T. F. B. 

Trimethyl-cyclohexenonecarhoxylic Acid; Manufacture of 

Esters (f . 0. Imray, London. From Farbwerke 

vorm. Meister, Lucius and Briluiog, Hoechst-on*the- 
Maine. Eng. Pat. 11,138, May 15, 1903. 

See U.S. Pat. 743,305 of 1903 ; this J., 1908, 1306.— T. F. B. 

Liquorice Root ; Obtaining Juice*' from partly or com- 

pletely dried . F. Evers, Dfisseldorf, Eng. Pal. 1180, 

Jan. 16, 1904. 

100 Kii-os. of coarsely ground liquorice root are boiled with 
about 300 litres of water, and the aqueous extract is pressed 
out. The exti-act is mixed with 0'25 kilo, of iron oxide 
and boiled down to about 100 kilos. Subsequently a 
quantity of sodium carbonate (about I kilo, of the 
anhydrous carbonate) sufficient to dissolve the iron com- 
pound is added, and the liquid is couccnirated to any 
desired consiotency. The iron oxide oorabiues with the 
“free vegetable acids,” forming compounds which are 
soluble 111 alkaline liquids. Instead of iron oxide, man 
ganese oxide or metallic iron or manganese may be used. 
The “juice” so prepared is equivalent to that made from 
the fresh roots. — I. F. B. 

United States Patents. 

Aromatic Esters, and Process o/' Making same. E, Eltaert, 
Frankfort-on-Maine. U.S. X’at. 748,101, Dec. 29, 1908. 

Aromatic arninocarboxylio esters are combined with 
aromatic aulphouic acids or their salts, thus forming the 
salts of the arninocarboxylio esters. For instance, p-ami no- 
benzoic acid ethyl ester combines with phenol- o-sulphonic 
acid (1 mol.), or with benzene-m-disalphonic acid (2 mols.). 
The compounds or salts thus produced are soluble In water 
and alcohol, but insoluble in ether j they are considered 
to be suitable for use as anscstbetics, and are said not to 
give rise to injurious effects. — T. F. B. 

Chloroform ; Process of Malang , A. W. Smith, 
Cleveland. U.S. Pat. 753,325, March 1, 1904. 
Carbon tetrachloride, prepared by heating carbon bisul- 
phide with sulphur chloride, is purified by treatment m ith 
sulphur chloride and sulphur, and distilled. It is then 
subjected to the action of iron and water, whereby chloro- 
form is produced. —'1'. F. B. 

French Patent. 

Arsenic and Iron ; Extracting Soluble Compounds of 

[for Therapeutic Use] . Chem. W erke Hausa G . m. b. H. 
Fr. Pat. 336,127, Oct. 19, 1903. 

Natural mineral waters, containing arsenic and iron, are 
evaporated without access of air, aud preferably whilst 
passing a feeble current of an indifferent gas through the 
liquid, if the waters contain bicarbonates, carbon dioxide 
should be passed through during the evaporation. The dry 
compound of arsenic and iron thus obtained is stated to Iw 
.soluble, and to possess a high therapeutic value. The 
mineral waters of Levico, Austria, are said to be suitable for 
use as described. — E. S. 

XXI -PHOTOGRAPHIC MATERIALS 
AND PROCESSES. 

Three-Colour Photography ; Sensitisers for . 

E. Kbnig. Phot. Mitt., 1904, 41 , 81. 

Among sensitisers for use in the modern form of three 
colour photography, whore only one plate is exposed, Eil^l 
Bed gives a good result over the green and yellow part of 
tbo spectrum up to the oiange ; Orthoebromo T is, liowev«r, 
better for red ; while the' new dyestuff, Pinachrome, answqrii 
even iMftter still. When incorporated with the emulriou, 
I Orthuohrome and Pinachrome give less rapid ptates than 

n 9 
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when the bromide hlrufj tire prepared by dipping j but this 

f reater rapidity is not due to the presence ot ammonia, 
ecause Orthochrome, used as a bath, is equally effectual in 
neutral solution. To prepare the bath, 1 grin, of either dye- 
stuff is dissolved in 100 c.c. of warm alcohol, and then diluted 
with r)00 c.c. of alcohol and 400 c.c. of water; this forms a 
stock solution, which mH 3 ^ be kept indefinitely in the dark. 
The actual bath is composed of 4 c.c. of the solution, ii c.c. | 
of ammonia, and 200 c.c. of water — a quantity which is I 
sufficient for not more than two 13 x 18 cm. plates. The I 
plates are immersed for three or four minutes, washed well | 
for two or three minutes, and then dried rapidly in perfect j 
durknes.«. If the drying bi' not too slow', the plates will ! 
keep a month or more. When two ordinaiy plates, one of 
which iM 10 times as sensitive as the other, are dipped in , 
these baths, the ratio of exposure to any puriicular portion j 
of the spectrum does not remain as before, but the .slow'er j 
plate becomes relatively more rapid. In red light, the slow 
plate mentioned will only require three times ihe exposure 
of the more rapid one. Nevertheless, it is not advantageous 
to dip slov.' plates for practieal work, because, when exposed i 
to mixed light, they still remain leas sensitive than rapid 
ones.—F. II. L. 

Development ; Srpauilion of , 7nto Primary and j 

Secondary Actions. J. ISterry. Phot. J., 1904, 44, ! 
50—57. 

DavEiorMENT of a photographic image may be consideri'd 
as consisting of tw'o actions : the piimary action, or i 
reduction of ihe silver halide ; and the secondary action, or | 
intensification of the reduced portions of the image. This 
secondary action appears to be diminished or entirely 
removed by treating the plates, &c., before development, ' 
with some substance which tends to counteract the effects | 
of the developer, eg., a dilute solution of potassium 
bichromate, chromic acid, &c. The effect of this treatment 
is not to destroy the image entirely, but the gradation of 
the resulting negative is entirely altered, and depends on 
the strength of solution used and the time of immersion, i 
Normal gradation can as a rule be obtained, after such 
treatment, on much over-exposed plates.— T. ¥. B. 

English Patents. 

; Proce.ss of Manufacturing a Limpid Solution , 
of — — [/fir Photographic Purposes], P. densen, 
London. From M. Muetschke, Berlin. Eng. Pat. 
11,625, May 21, 1903. | 

See Fr. Pat. 330,595 of 1903 ; this J., 1903, 1102.— T. F. B. 

Cyanine Dyestuffs [for Sensitising Photographic Emul- ' 

; Manujacture of . Q. Imray, London. | 

From Farbwerke vorm. Meister, Lueius und Briiiiing, 
Hoechsi-on-the- Maine, Eng. Put. 0.598, April 28, 1903. 

The dyestuffs are obtained by heating with alkali hydroxide , 
in a suitable solvent, c.g,, alcohol, (1) a mixture of an j 
alk}'l halide of quinoline, or of quinoline substituted in the j 
m- or p-position by alkyl, or alk^loxy radicles, with an i 
alkyl halide of quinaldme, similarly substituted, or (2) a j 
mixture of an alkyl halide of quinoline substituted as above | 
and an alkyl halide of quinaldine. For example, 30 grms. j 
of p-toluquinaldine methyl iodide and 58 grms. of p-tolu- j 
quinoline methyl iodide, dissolved in 800 c.c. of alcohol, are j 
heated with 5*6 grms. of potassium hydroxide. Dyestuffs | 
obtained in this way are said to render photographic , 
plates tw'ice to four times us sensitive to red ns quinaldine- i 
quinoline cyanine. — T. F. B. i 


Fuknch Patent. 

[Sensitive^Film Cards or Papers for Photographic Pur- 
poses ; Process for Making . Soc. Anon. Plaques et 

Papiers Pbotographiques. A. Liimi^re et ses fils. Fr. 
Pat. 336,533, Nov. 11 , 1903. 

A SUBSTITUTE for dry plates may he prepared by enamel- 
ling ” a card or paper with a coating of gelatin, &c. ; the 
card is then immersed in water or a dilute solution of gum, 
sugar, or any substance ” capable of increasing or reducing 
the adhesive power of the enamelled surface.” The sensi- 
tive film is then fixed by pressure to the card thus pre- 
pared, and can be easily removed from its support, after 
development, by mechanical means. — T. F. B. 


XXIL-EXPLOSIVES, MATCHES, Etc, 

E.rplosion of A ifroylycerin ; Circumstances attending an 

which occurred in ihe Precipitating and Final 

Washing Houses of the Factory of the National Explo- 
sives Co., Ltd., at Upton Towans, Hoyle, CornwalL 
on Jan. 1904. By Capt. .1. II. Thomson, H.M. Chief 
Inspector of Explosives. 

In this explosion, which was attended by* lo‘>s of life, 
4,200 lb. of nitroglycerin W'ere involved. 'J'he probable 
cause of the explosion is considered to be the dropping of 
the lid of a tank into which a charge of nitroglycerin 
was flowing, Tiu' lids were constructed of wood, covered 
on the under side with lead, and, owing to their weight 
and shape, would give a heavy' glancing blow if allowea 
to fall. Captain Thomson considers “ that no movable 
article of uncovered metal other than aluiniimira need be 
present in any nitroglycerin building.” As the explosion 
was communicated from the precipitating house to the 
final washing house by means of the charge of nitro- 
glycerin running down the leaden gutter, it is recom- 
mended that the difference of level heiwcen buildings thus 
connected should be such as to shorten, as much as pos-ihle, 
the time occupied in running down u charge. Gutters 
should also he washed with clean water after each (‘hargi*^ 
has passed down, and not more than one charge should 
be running to or from any one building at one time. 

-G. \V. Mel). 

Safety E.rplosives for Fiery Mines. Mem. des Pondres 
et Salpfitres, 1903-4, 12, 7 — 80. 

Explosives with Ammonium Nitrate as a Base. — An 
examination of the relative merits of paraffined paper and 
tinfoil of 0*03 mm. thickness as waterproof wrappers for 
cartridges when embedded in damp sawdust showed that, 
with the former, cartridges absorbed 0*19 per cent, of 
moisture in ten days, and 5*8 per cent, in 120 days, 
while w'ith tinfoil the figures were 0*07 per cent, and 
4*03 per cent, respectively. The paraffined paper cart- 
ridges could be subjected to fairly rough usage without 
breaking — a fact not true in the case of tartridges covered 
>vith tinfoil. Detonation in the open is transmitted much 
more readily between cartridges wrapped in paraffined paper 
than in those covered w ith tinfoil. The minimum quantity 
of fulminate necessary to detonate a 50 grm. cartridge of 
certain explosives is shown as under : — 


United States Patent. 

Photographic Plate. A. A. Gurtnei*, Bern. U.S. Pat. 

758,977, March 8, 1904. 

A FLATK suitable for carrying out the process described in 
U.S. Pat. 730.454 (this J., 1903, 820) consists of two 
“ carriers,” one holding an orthochiomatic film containing 
silver bromide, and the other holding a film containing 
silver chloride, and stained with Aniline Orange, thus 
forming a colour filler for red rays ; ihe two films are fixed 
in contact by means of binding strips fastened to the 
- ' carriers/ —T. F. B. . 


1 


0*20 gnu. 


No appreciable difference could be detected in trans- 
mission of detonation iu the open in these three exploeives- 
The addition of potassium chlorate (5 to 10 per cent.), 
potassium bichromate (2 per cent. ), potassium permanganate 
(2 per cent,), barium nitrate (2 to 5 per cent.), lead nitrate 
(2 to 5 ])er cent,), and aniline nitrate (2 to 5 per cent.) 


0*40 grin, 
0*25 gnn. 


! (w S Ammouium nitrate, M*.*) per cent 

I Ia; ^Ti.initrf,uaphtl.ak*ne, 4 *.”> percent 

I /T>\ ( Animoniuni nitrate, SKi'5 per cent 

j ( Collodion cotton, 0*5 per cent 

1 /p\ J Ammoniuni nitrate, 88 per cent 

j {.Nitroglycerin, 12 per cent 
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separately to these exi)lo8ives, made no difference either in 
sensitiveness or transmissian of detonation. I 

Explosives with Ammonium Perchlorate as a Base. — I 
Specimens of the following composition were investigated : — 

(D) Ammonium perchlorate (94 per cent), collodion 
cotton (6 per cent). This compound is non-bygroscopic, 
does not burn in the open in thin lavers, and gives results 
similar to explosive B, raeniioued above, in the borehole, 
and also as regards sensitiveness to and transmission of 
detonation. B exploded after 9.^ hours’ heating at 110^ C., 
whereas D was heated for 87 hours without exploding. 

(E) Ammonium perchlorate (89 per cent.), nitroglycerin 
(11 per cent.). This compound was heated for 30 hours at 
100'’ C. without appreciable decomposition, but detonates 
by shock, and is more sensitive in every respect than D. 
The addition of some 40 per cent, of saltpetre to these 
explosives was also investigated; but in a dump atmosphere 
the cartridges were found to be extremely hygroscopic, 
owing to the formation, by double decomposition, of 
ammonium nitrate. Since, further, 1) and E produce free 
hydrochloric acid on explosion, they are not suitable for 
use ill mines. Cartridges of explosive C separated in the 
borehole by discs of cardboard up to 9*6 mm. thick, were 
still found t(t be completely detonated, and miss-fires are to 
be traced chiefly to absorption of moisture by the cartridge. 
Explosive jV, when containing 3 per cent, to 4 per cent, 
of moisture, would nut detonate with less than 2‘.'> grnis. 
of fulminate, but 1*5 grma. of fulminate was found to be 
sufficient when supplemented by a primer of the nou- 
hygrosco[)ic (explosives 1) and E. An explosive of the 
following composition was investigated : — (F) Nitroglycerin 
(31*35 per cent), collodion cotton (1'65 per cent.), 
potassium nitrate (07 per cent.) Both in the bomb and the 
borehole (with fiilniinate) tin* residue obtained contained 
from 38 to .54 pm* cent, of undeconiposed potassium nitrabs 
thus })Ointijig to very incomplete decomposition. 

— G. W. McD. 

Dynamite Xo. 0 ; Modifif^ation of . M. Lheure. Mem. 

des Foudi'es et Salpf-tres, 1003-4, 12, 46 — 47. 

Thk exjilosive consisted of nitroglycerin (68*6 per cent.), 
collodion cotton (1*4 ptn* cent.), dry wood-meal (30 per 
cent ). When submitted to confiinial exposure to damp 
and alternate freezing and thawing, the explosive, while 
slightly increasing in bulk, showed no sign of exudation 
of nitroglycerin. VV^heu heated continuously for 24 days 
at 40'’ C. no exudation could be detected nor any develop- 
ment of acid products, and the explosive was cousequontly 
authorised lor inanu/acture.— G. W. Mcl). 


Dynamite i Four New Types of . M. Lheure. Mem 

des Poudres ef Salpetres, 1903-4, 12,51 — 54. 

7'iik following compositions were investigated : — 


Nitrojtlycerin 

€ollo(lion cotton . . 
Sodium nitrate.... 

Collulose 

Sodium carboTiato 

Ochre 

Wheat flour 


4. 

fi. 

0. ; 

7. 

.59*00 

1 

48-00 ! 

89*60 1 

29*00 

1*50 

TOO 



2.5*00 

1 1 

1 43*00 i 

60*3.5 

14*00 

I 14*00 

17*00 ! 

11*00 

0*35 

I 0*40 

0*30 , 

0*60 

0-is 

0*26 

0*20 

0*16 



1 

9*00 


When submitted to the tests detailed in the previous abstract, 
these explosives were found to be satisfactory. There were, 
however, slight traces of exudation of nitroglycerin, but 
not sufficient to prevent autborisation for manufacture. 

—G. W. McD. 


m 


Nitrocellulose i Idanufacture of F, L. Nathan, 

J. M. Thomson, and W. T. Tbomson, of Waltham Abbey, 
Eng. Pat. 7269, March 28, 1903. 

In order to replace the water (left in nitrooellulose after 
washing) by alcohol, without the use of pressure and in 
such a manner that a very small amount of dilution of the 
alcohol with water takes place, the nitrooelluloBe is first 
covered with water so that practically all air is excluded, 
Alcohol is then quietly run down the sides of the*ve8sel so 
as to form a layer on the surface of the water. A cock at 
the bottom of the vessel is slightly opened, so that the 
water slowly flmvs away at a rate of fall of level in the 
vessel of half an inch to one inch per hour. The alcohol 
flows in and replaces the water in the interstices of the 
nitrocellulose, the treatment being continued until all the 
water has been displaced by alcohol. When dehydration 
has thus been completed, the excess of alcohol is removed 
by pressing or centrifuging. — G. W. McD. 

Nitrocellulose Gunpowder ; Manufacture of a — — . 

0. Schmidt, Hassloch. Eng. Pat. 116, Jan. 2, 1904. 
Cellulosk material is ground to a paste with water under 
edge runners, and granulated through sieves, the grains 
being rounded off in a polishing cask and then dried. 
These grains are converted into nitrocellulose by soaking 
them in strong nitric acid until they swell and become 
transparent, after which they are immersed in strong 
sulphuric acid. After neutralising, purifying, and drying 
in the ordinary w-^ay, the powder is ready for use without 
the aid of solvents. — G. W. Mcl). 

Explosive i Process of Manufacturing a Safety . 

J. P. O’Donnell, London. From C. W. Frank, Mel- 
bourne. Plug. Pat. 33,472, Oct. 29, 1903. 

Ske Fr. Pat. 327,721 of 1902 ; this J., 1903, 924.— T. F. B. 

United States Patents. 

Nitrated Carbohydrate. A, Hough, Dover. U.S. Put, 
751,076, Feb. 2, 1904. 

The claim is for a highly nitrated carbohydrate, contabing 
about 16 *.5 per cent, of nitrogen, and having a constitution 
corresponding to the formula Cj2Uj2(N02)rtOio. Dry finely- 
powdered maize starch is injected below the surface of a 
mixture containing 3 parts of nitric acid, 2 parts of sulphuric 
acid (98 per cent.), and sufficient Nordfiausen sulphuric 
acid (containing 40 per cent, of SO;,) to “ bring the nitric and 
sulphuric acids to 100 per cent, (concentration,” and leave 
an excess of 2 — 3 per cent, of free sulphuric anhydride, 
A further quantity ot the Nordhaiiseu acid is added during 
the proce.ss to maintain the strength of the nitrating liqiiid. 
The temperature is maintained at 45^^ — 50’ F. The nitrated 
starch is separated by filtration, and freed from lower nitro- 
derivatives by treatment with hot dilute ammonia. The 
finished explosive is an orange-coloured powder, soluble in 
ether-alcohol. (8ee also this J., 1902, 1471.) — G. W. McD. 

Smokeless Powder ^ Rod or Grain, and Process of Making 
same. H. Maxim, New York. U.S. Pat. 753,994, 
March 8, 1904. 

See Eng. Pat. 10,071 of 1899 ; this J., 1900, 376.— T. F. B. 

Match Composition. J. A. Wendel, Milwaukee. U.S. Put. 
754,265, March 8, 1904. 

The composition consists of potassium chlorate, 20 parts ^ 
antimony sulphide, 10 parts ; lead nitrate, 10 parts ; 
amorphous phosphorus, 5 parts ; vegetable carbon, 5 parts ; 
potassium bichromate, 3 parts ; and glue. — G. W. MoD. 


English Patents. 

Nitrated Cellulose ; Manufacture of — — . Q, J. Atkins, 
Tottenham. Eng. Pat. 7068, March 27, 1903. 
OoTTON-SEED Waste (consisting of the husk of the seed and 
tufts of cotton) is boiled with alkali and bleached “ with a 
solution of a mixture of chloride and oxychloride of sodium 
or potassium.” After purifying and drying* the bleached 
cellulose material is ready for nitration in the ordinary way. 

— G. W. MoD, 


French Patents. 

Explosive \Slow^burning‘] for Fuses and the like, W, T. 

Unge. Fr. Pat. 336,266, Oct. 26, 1908. 

Foe the purpose of rendering fuse powder, (Sbe,, leas 
Fygrosoropio and more elastic, so that discontinuities are hot 
present, the grains of the composition are coated with a yetT 
thin layer of a non-volatile oil or fat. In the case of hliOK 
powder, 0’ 1— 0'8 per cent, of oil or fat is said to beintfteie&i 
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Sftfety Explosive. E. Steele. Fr. Pat. 386,783, Nov. 18,1908. 
Thk explosive i« prepared hy mixing nitrophthalic acid or 
a nitrated mixture of resin and starch with an alkali chloride, 
and subjecting the mixture to a feeble geiatiuisation bj 
allowing it to fall through the vapour of wood-spirit or 
ether. -G. McD. 


XinL-ANALTTICAL CHEMISTRY. 

APPARATUS, ETC. 

Shaking and Stirring Apparatus. J. W. Bruhl. Ber., 
1904, 37 , 918—924. 

An apparatus is described by means of which flasks 
carrying reflux condensers can he shaken and their contents 
stirred whilst they are being heated. — A. S. 

Faknch Patent. 

Cream in Milk; Apparatus for Determining . 

F. Billet. Fr. Pat. 336,788, Nov, 19, 1903. 

Thb apparatus consists of a glass cylinder having a mark 
about half its height, and a second mark a little above the 
first. The milk is added up to the lower mark, and then 
water up to the second . The amount of water thus added 
is about one fourth the volume of the milk, and causes the 
cream to rise more quickly. The tube is graduated between 
the two marks, in percentHges of cream on the undiluted 
milk. A vertical blue strip in the side of the cylinder aids 
the reading of the meniscus.— W. P, IS. 

INOROA N rc-’ QUA LIT A T1 VE. 

Hydroxylamine Salts in Qualitative Analysis. N. Tarugi. 
Oaz. chim. ital., 33 , 449— 4.';4. Chem. Centr. 1904, 1, 
836 — b37. (Compare this J,, 1904, 131.) 

Thr author points out further defects in the method proposed 
by Knocvenagel and EbJor (this ,1., 1902, 1296). Platinum 
salts are not reduced to metallic platinum by an ammoniacal 
solution of hydroxylamine hydrochloride. In dilute 
solutions, no insoluble compound is proda<’ed, whilst in 
concentrated solutions, the precipitate formed consists of a 
mixture of different platinum compounds and has a com- 
position varying with the conditions under which the 
precipitation is effected— A. S. 

INORGANIC— Q UANTI TA IT VE. 

Carbon Dioxide i Determination of , m Presence of 

Chlorine. M. SchlOtter. Zeits. angew. Chem., 1904, 17, 
301—302. 

If a gaseous mixture containing carbon dioxide and free 
chlorine bo shaken with a solution of a hydrazine salt, the 
chlorine and hydrazine interact to produce hydrochloric 
acid and free nitrogen, the volume of the latter being half 
that of the original chlorine. 100 c.c. of the mixtures are 
collected in aBunte burette, and after running out the water, 
hydrazine sulphate solution is introduced and the whole 
well shaken. More hydrazine solution is run in and the 
apparatus again shaken. This is continued until no further 
diminution in volume takes place. The decrease in volume 
haying been read off, the carbon dioxide is determined. 
This method should be useful in the analysis of electrolytic 
chlorine.— E. H. T. 

Mercury i Detei'mination of Small Quantities of . 

T. W. Biohards and S. K. Singer. J. Amer. Gbem. Soc. 
1904, 26 , 300—302. 

A COIL of copper wire about 1 • ,5 mm. in diameter, previously 
'polished and cleansed by alkali, acid and water successively, 
is immersed in aliout 16 c.c, of the solution containing the 
mercury, preferably in the form of nitrate. It is advan- 
tageous to take out the bulk of the mercury by one coil and 
to collect the last traces, which are precipitated very slowly, 
by the immersion of a second similar coil. The best results 
would probably be obtained by immersing the first coil for 
4 —6 hours and the second coil for 20 hours. When the 


precipitation is complete, the coils are washed with water 
and then with alcohol and dried over calcium chloride. 
After weighing, the coils are heated in a current of hydrogen 
at a temperature not much above 350° C., until the mercury 
is volatilised, and then weighed again.— J. F. B. 


I ORGANIC^QUANT/TA TI VE. 

} 

j Starch Syrups ; Examination [>lna/ym] of . A. 

I BOssiiig. Zeits. bflentl. Chem,, 10 , 1 — 7. Chem.Oentr., 
I 1904, 1, 757. 

j For the determination of dextrose and dextrin in starch 
syrups, the following process is recommended. 50 c.c. of 
a solution containing 40 grms. of the sample per litre, are 
made up to 250 c.c., and with 25 c.c. (= 0*2 grm.) the 
direct cupric-reducing power is determined by AlJihn’s 
I method. 50 c.c. of the original solution ( « 2 grms.) are 
I treated with 100 c.c. of a cold saturated solution of barium 
I hydroxide, made up to 200 c.c., well shaken, and allowed 
' to stand for two days in a closed flask at the ordinary 
I temperature. 100 c.c. of the solution are then precipitated 
1 with sodium carbonate solution, made up to 200 c.c., filtered, 
and the reducing power determined with 25 or 50 c.c. of the 
, filtrate. For inversion, Sachsse’s method was found to 
give low results and the following procedure is recoininended. 
50 c.c. ot the original solution are treated with 50 c.c. of 
water and 15 c c. of hydrochloric acid of .«p. pr. 1 • J9, and 
the mixture heated on a boiling water hath for two hours 
in a flask fitted with a reflux condenser After cooling, the 
solution is made nearly neutral, diluted to 250 c.c., and the 
reducing power determined with 25 c.c. From the diminu- 
tion of reducing power, r, before and after the treatment 
with baryta water, the percentage of dextrose, i), in the 
sample is calculated by the following formula, the decrease 
in the case of pure dextrose being taken as 11*7 per cent, 
(see this J., 190.3, 886) — 


The total dextrose after inversion minus 1) gives the dextrose 
produced from dextrin, aud this multiplied hy 0-93 gives 
the percentage of dextrm in the sample. — A. IS. 

Malt ; Determination of Moisture in , hy Hoffmann's 

Apparatus. J. H. Schulze and G. Marienhagou. Woch. 
Brau., 1904, 21, 165— 16C. 

Owing to the occasionally anomalous behaviour of malt, 
, when treated in Hoffmann’s apparatus for the determina- 
i tion of its moisture (this J., 1902, 1088 and 1903, 655), 
I the following improved procedure is pre.scribed : — 300 c.c. 

I of petroleum are placed in the distillation flask, 100 grms. 
of whole malt are added thereto and thoroughly agitated, 
the cooling vessel is then screwed on, filled with cold 
water, with an aslwstoR screen between the boiler and 
condenser, and the measuring tube is placed in position. 
25 c.c. of oil of turpentine are placed in the stoppered 
funnel, aud the thermometer is adjusted so as to clear 
I the bottom of the boiler by 1 cm. The temperature is 

I raised to 170° C. in 10 minutes, at first with a large 

I flame, so that 120° C. is reached in three minutes, and 

subsequently with a small flame. In order to assist the 
circulation, the flame must not impinge on the centre of 
the bottom of the boiler, but must be placed to one side, 
immediately below the dropping funnel. A temperature 
of 170° C. is maintained for five minutes. The turpentine 
is then admitted fiom the funnel, and the temperature is 
raised to 185° — 190° C. in 2—8 minutes. The distillate 
must be caused to flow in a continuous stream. The 

volume of water is rend off immediately as indicated (/oc. 
ciY.). For pale malts the volume of water is increased by 
0‘2 c.c., for dark malts no correction is made, for medium 
malts O' 1 c.c. is added to the volume of water. For steeped 
barley the procedure is the same as for raw cereals (/oc. ctf.), 
but for green malt, after the grain has begun to sprout, the 
treatment is the same as for pale malt, except that 50 gims, 
of the sample are taken. Before use, the whole apparatus 
is rinsod several times with turpeotine ; all joints are well 
covered with lubricating oil. — J. F. B. 



April Ifi, 1904.3 


mjJWAh AND 


Alcohol in Dilute Solutions; Veterminaiion of — — , hy 
Nicloux^s Method, M. E. Pozzi-Bscot. Bull. Assoo. 
Cbim. Suer, et Diat., 1904, 21, 872—876. 

Thb determination of alcohol by the method of Nioloux 
(this J., 1897, 473 and 941) gives not only ethyl alcohol 
but aldehyde and all fermeotation alcohols, and the author 
shows that there is doubt as to the precise stage of oxi- 
dation reached in the reaction. These results indicate 
that the method has onlv a restricted application. 

— L. J. de W. 

Wheat Flour ; Determination of Glindin in by means 

of the Polartscope. H. Snyder. J. Amer. Chem. Soc., 
1904, 26, 263—266. 

From 85 to 90 per cent, of the total proteids of wheat flour 
occur in the form of gliadin and glutenin, the former 
predominating. Gliadin is soluble in dilute alcohol and 
glutenin in dilute alkalis. The specific rotatory power 
of gliadin, [«]„= —92^. The proportion of sugars and 
optically active non-gliadiu proteids extracted by 70 per 
cent, alcohol is so small as not to interfere with the 
determination of gliadin by the polariscope. 15*97 grms. 
of flour are treated with 10(J c.c. of 70 per cent, alcohol, 
and the mixture is shaken moderately at intervals of half 
an hour for two or three hours ; the alcohol is left in con- 
tact wdth the flour for 12 — 18 hours at a temperature of 
about 20° C. The solution is then filtered and polarised in 
the 220 mm. tube. The reading on the sugar scale, when 
multiplied by the factor 0*2, gives the approximate per- 
oeutage of gliadin nitrogen in the flour; the results 
ool•re^pond accurately with those of the Kjeldahl method. 
The results obtained iudicato that wheat fiour of good 
(juality should contain about 12 per cent, of total proteids 
(M X 6*25) or 11 per cent, of protein (N x 5*70), of which 
bb — 6.5 per cent, should bo in the form of gliadin. — J. F. B. 

Cncounut Oil in Jiutlvr ; New Method for Determining 

. E. Tolenske. Zeits. Untersuch. Nahr. u. Genussm., 

19U4, 7, 273—280. 

I'liK method proposed dofiends upon the determination of 
the volatile insoluble fatty acids which distil over iu the 
ordinary lleichert-iyfciesl process. The distillation must 
he c irried out under the conditions described ; the apparatus 
employed is shoivn in the illustration. 



Five grms. of the filtered fat are saponified in the usual 
way with 20 grins, of glycerol and 2 c.c. of 50 per cent, 
sodium hydroxide solution. An alcoholic solution should 
not be used, as traces of alcohol may find their way into 
the filtrate. The soap is then dissolved in 90 c.c. of 
. boiled water, acidified with 50 c.c. of dilute sulphuric acid 
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(25 C.O. of aeid in 1 litre of water), a few partioles of pipe* 
clay or pumice are added, and the distillation proceeded 
with. Tne fiask holds 300 c.c. The fiame should he so 
regulated that 110 c.c. of distillate are colleeted in from 
19 to 21 minutes, and the condenser water should have a 
temperature between and 22^* C. As soon as 110 c.o. of 
distillate are obtained, the receiver is removed and replaced 
by a 2.5 o.c. cylinder. Without mixing its contents, the 
receiver is placed iu a bath of water at a temperature of 
10° C., for 10 minutes, the surface, of the water being about 
3 mm. above the 110 c.c. mark. The insoluble fatty aeids 
contained in the distillate collect in the neck of the flask. 
In the case of pure butter they solidify to form white, 
opaque granules, whilst with pure cocoanut oil, clear oily 
drops are obtained. Mixtures containing more than 10 per 
cent, of cocoanut oil also yield oily drops. The contents of 
the receiver are now mixed, passed through a filter 8 cm. 
iu diameter, and the Reiohert-Moissl value determined oh 
the filtrate. The filter is washed three times with Id c.c. of 
w'ater, this water beins: also previously used for washiug 
out the condenser, cylinder, and the receiver. The insoluble 
fatty acids are then dissolved by pouring three successive 
quantities of 15 c.c. of 90 per cent, alcohol on the filter. 
The alcoholic solution obtained is titrated with barium 
hydroxide solution, using phenolphthalein us indicator. The 
number of c e. of N/10 barium hydroxide solution required is 
termed the “ new Butter-value of the sample of fat under 
examination. Thirty-one various samples of butter, having 
Reichert - Meissl values between 28*3 and 80*1, gave 
“new Butter-values” varying from 1*5 to 3*0, whilst four 
samples of cocoanut oil, with Reichert-Meissl values from 
6*8 to 7*7, yielded “ new Butter-values ” from IG*8 to 17*8. 

A considerable number of analyses of mixtures of these two 
fats are also given, and it is seen from the results that 
butters giving^ Reichert-Meissl values between 23 and 27, 

1 have ‘’iiew Butter-values” from 1*6 to 1*9, or, in other 
j words, a rise of 1*0 in the former, causes the latter to 
I increase by 0*1. With Reichert-Meissl values of 28, 29, 

1 and 8(», the “ new Butter-value ” increases more rapidly, 

I viz.: 2*2, 2*5, and 3*0. By taking into account the 
I Reichert-Meissl value of the sample, a determination of 
the “ new Butter-value ” affords a simple means of detecting 
, the presence or absence of cocoanut oil. — W. P. S. 

I Aldehydes and Ketones; Determination of — - in 
I Essential Oils and Allied Substances, H. E. Burgess. 

1 Analyst, 1904, 29, 78-84.* 

The method adopted is that described by the author for the 
determination of citral in lemon oil (this J., 1901, 1176 — 
1182); this method is found to give equally good results 
with most essential oils containing aldehydes dr ketones, 
and depends on the formation of soluble sulphonates from 
aldehydes and ketones with neutral sodium sulphite solution, 
j Oils containing a high percentage of aldehyde or ketone are 
utilised directly, whilst those, like lemon oil, containing 
small amounts, are subjected to fractionation (Joe. cit.). 

— T. F. B. 

Aldehydes^ Aromatic and Fatty; Basic Beaction for 
Detection and Deternvnation o/—— — . S. S. Sadtler. 

t J. Franklin Inst., 1904,167, 2.31—234. 

Tibm^n has found (see this J., 1899, 169, 1901, 1178) that 
alkali is liberated by the action of sodium sulphite on an 
aldehyde, the reaction in the case of citral being expressed 
by the equation — 

' CjHjjCOH + 2H5O + 2Nt4S03 - 

I OjHjyCOHCNaSOa^a + 2NaOH. 

: The author proposes (o determine aldehydes by titrating 
the free alkali with N/2 hydrochloric acid. For the deter- 
i minatioo of citral in lemon oil, from 5 to 10 grms. of the 
sample are made neutral, if necessary, treated ititih 
25 or 50 c.c. of a 20 per cent, solution of normal sodidm 
sulphite (which has been previously heated on the wat0»» 
bath), and neutralised by means of N/2 hydrochloric ariifi to 
presence of rosolic acid as indicator. The red oolotir filte 
to free alkali which is produced is discbiurged with, Hjft 
hydrochloric acid, and the mixture kept hpt gud whU 
agitated, the titration with acid being couttoued 



388 JOURNAL OF THE SOCIETT OF CHEMICAL INDUSTRY. iAvriiuAm. 


the red colour is re-formed. Keaction is complete in about 
half an hour. The reaction is also available for the deter- 
uoinatiou of vanillin, piperonal, and other aldehydes. The 
phenolic hydroxyl of the vanillin is first neutralised with 
a little caustic t>oda, using rosolic acid as indicator, the 
sodium sulphite added, snd the titration with N/2 hydro- 
chloric acid performed in the hot solution. The reaction 
is complete and immediate with the fatty aldehydes. It 
will detect a dilution 1 : 1,000,000 of formuldehyde with ' 
water. The presence of acetone in wood .spirit, and of 
acetaldehyde in grain spirit may be similarly detected. 
Acetone and the higher ketones also react with sodium 
sulphite. — J. 0. B. 

XXIY.-SCIENTmC & TECHNICAL NOTES. 

Mineral containing Radium in Ike Province of Quebec ; 

Note OH . J. Obalski. Eng. and Mining J., 1904, 

77, 441. 

Aiiout 10 years ago the author obtained from a white- 
mica mine, in the province of Quebec, a specimen of cleveite 
weighing .*175 grms. and containing 70*71 per cent, of 
uranium oxide. On further examination, the mineral has 
been found to c'ontain an amount of radium comparable 
with that contained in the richest pitchblende. Jluthcrford 
found that the specimen has n radioactivity “ equal to 
four or five,” and that it contains 0*1 mgrin. of radium. 
Associatid with this mineral was a non-coking hitiimiiious 
coal, the ash of which contains .‘Ij* i:i per cmt. of uranium 
oxide. — .V. S. 

Platinum Black ,* Mechanism of the (Aitali/tic Action 

of 11. Vondracek. Zeits. anorg. (Jhem., 1904 

39, 24—40. 

From experiments on the decouiposiiiou of Binmoninm 
nitrite solution in presence of platinum black, tin* author 
concludes that the reaction is a periodic one, and that a 
distinction must be drawn between ordinary platinum black 
which contains oxygen, and platinum black free from oxygon. 
In the first stage of the reaction, the ammonia of the 
aminouium nitrite is oxidised by the platinum black contain- 
ing oxygen, and m the second .stage the platinum black now 
free from oxygen effects the reduction of the nitrons acid ; 
nitrogen is evolved in both stages of the reaction. (Sec 
also this J., 1902, 257; 1903, 1246.)— A. 8. 

Hydraie of Potassium Ilgdroxiae, KOJT } A 

Peculiar Formation of the . U, Ditz. Oesterr. 

Chein.-Zeit,, 7, f>3 — 54. Chem. Centr., 1904, 1, 709. 

On alloiting solid ca lalic potash to remain in contact 
with purified ether containing water, well-defined crystals of 
the hydrate KOH.2|ll2() form on the bottom of the con- 
taining vessel. — A. 8. 

Zinc Chloride; Specific Gravitij of . G. P. Baxter 

and A. B. Lamb. Amer. C'lhem. ,J , 1904, 31, 229 — 235. 
Drt zinc chloride was prepared by heating the pure double 
zinc ammonium chloride ZuClj, 3N H^CI, first in a current of 
dry hydrochloric acid, then in nitrogen, and lastly in air. 
The specific gravity was determined in a modified form of 
pyknometer by means of toluene, in which zinc chloride is 
insoluble. The mean value found for the specific gravity 
of xinc chloride Avas 2'907.~T. E. B. 

Calcium Carbide ; New Mode of Formation of . 

H. Moissan. Comptes rend., 1904, 138, 661—663. 

While carbon will only reduce lime and form calcium 
carbide when the lime is melted (this J., 1904, 186), 
calcium will combine with finely-divided carbon at a dull 
red heat. Calcium chloride, fused in a graphite crucible 
jvhich serves as anode, and electrolysed by a current of 
10—15 amperes at 120 volts, with a graphite rod as cathode, 
yields metallic calcium containing a notable amount of 
carbide. A better electrolyte is obtained if the calcium 
chloride be mixed with one-fourth of its weight of calcium 
fluoride, and the yield of carbide is increased by adding to 
the bath some coarsely-powdered petroleum coke. 

- J. T. D. 


Metal Ammoniums t Action of Carbon Dioxide on the 

. E. Rengade. Comptes rend., 1904, 138, 629 — 

631. 

When dry carbon dioxide is passed through sodium- 
ammonium or potassium-ammonium at temperatures below 
— 50^^ C., the cninpouiid is rapidly whitened, with the pro- 
duction of sodium or potassium carbamate and evolution 
of hyd rogen , CU^ + N H;,N a = N HjCOjN a 4- H. At tempera- 
tures above —50*^ (b there is produced at the same time the 
formate of the alkali metal at the expense of the nascent 
hydrogen produced in the above reaction. The quantity of 
formate produced increases as the temperature is raised 
above — 50” 0. — J. F. B. 

Enzyme Action ; Studies on . — /. Correlation of the 

Stereoisomeric a- and ^-Glucosides with the correspond- 
ing Glucoses, E. F. Armstrong. Trans. Chem. Soc., 
1903, 83, 1305—1313. 

Bv the hydrolysis of o-mcthylgliicoside by means cf maltase 
and of ^-metbylgliicoside by means of emulsin, the corre- 
sponding stereoisomeric glucoses are formed, the a-com- 
pouiid (the ordinary crystalline glucose) having a high, and 
the /9-compound a low rotatory power. Both a- and /S-glucose 
are unstable in solution, and the changes which take place 
in a solution of glucose — slowly in simple aqueous solution, 
but instantaneously in the prc.seucc of a small quantity of 
alkali-^are due to the conversion of one form into the other, 
until a condition of equilibrium is attained. The a- and j3- 
glucoses have a lactonic structure and are identical with the 
labile a- and y-glucoses isolated by Taiiret (see this J , 1 896, 
365), whilst the Intter’s stable jS-form of glucose is a mix- 
ture of the two labile modifications in the proportions in 
which they are in equilibrium. 

Experiments on the hydrolysis of maltose by means of 
maltase, and of cane sugar and ralfinose by means of 
invertase, arc also described. — a. S. 

Glucose; Bi-rotation tf . B. Bohrend and P. Both. 

Annalen, 1904, 331, 359—382. 

By u study of the acetyl derivatives of the two modifica- 
tions of glucose with a high and low optical rotation 
respectively, the author.s confirm the coueliisions arrived at 
by Armstrong (see preceding abstract). — A. 8. 

Sacchuiose; Combinations of with certain Metallic 

Salts. I). Gauthier. (Joinptes rend., 1904, 138, 638 — 
639. 

In 1871 (J. Chem. Soc., 9, 269) Gill de.scribed a compound 
of saccharose with sodium iodide to which he a.ssigned the 
formula 2Ci5H2.2()ii,3XaI, 3H2O. 'i'he author has prepared 
this compound in the same way, obtaining it in the form of 
prismatic crystals of a large size. Hi*' analysis, however, 
slunvs that the compound possesses the formula Ci2ll2sO]i, 
Nal, 2ll2(), thus corresponding with the analogous com- 
pounds obtained with potassium and lithium iodides, lu a 
similar manner the author has prepared well crystallised 
compounds of one molecule of saccharose with one mole- 
cule of the thiocyanates (sulphocyanides) of each of the fol- 
lowing metals : ammonium (1*5 H^O), potassium (IH3O), 
sodium (111.20), and b'arium (2H2O). — J. F. B. 

Aldehydes; (reneral Si/nthcsis of F. Bodroux. 
Comptes rend', 1904, 138, 700 701. 

The author has greatly impnived the yield in his synthesis 
of aldehydes by the reaction of ethyl ortboforraate on 
aromatic organo-magnesium compounds, by using toluene 
and other hydrocarbons of the beuzeuc senes as solvents 
for the organo-magnesium compounds — 

R.MgBr -H CaHsO.GH.COCgHOa 
CjHsO.MgBr + R.CH(OCjll5)a 
R.CH.(OCaHfi)j ^ H3O + HCl - 
R.CHO + 2CaHiOH + HCl. 

The organo-magnesium compound is prepared in ethereal 
solution ; toluene is added and the ether distilled off. To 
the hot liquid ethyl orthoformate is very gradually added. 
After half an hour, dilute hydrochloric acid is added, the 
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upper layer decanted, washed, and dried, the toluene 
removed, the residue boiled with dilute sulphuric acid to 
destroy any acetal, and the aldehyde isolated by means of 
bisulphite. The following yields have been obtained : — 


From 

Aldehydo. 

Yield per Gout, 
of Tljeory. 

Benzyl chloride i 

Pheiiylaeelic 

sr. 1 

-Broni or. u ph thal ene 

a-Naplithoic 

70 

«.Dibromtiboiizf:ne [ 

jo-Bromoben/iOic 

00 1 

Chlorohivvnobenzene 

p-Cblorob«'MZoic 

64 

Propyl bromide 

Butyric 

7fl I 

Isobulyl bromide 

Isoviileric 

C« j 


— J. T. 1>. ! 

Cifclohe.vanol [and Keiohe.vamethylene] ; Preparation of ■ 

‘ . A. F. Holleman. Konigl. Akad. Wiss. zu 

Amsterdam, 1903, 201 — 203. (Jlicm. Ceatr., 190J, 727. 

Uy passing u mixture of phenol vapour and excess of ! 
hydrogen over finely-divided nickel heated to MO® — | 
H)0'^ the author obtained a good yield of eyclohexauol. I 
The latler, by treatment with chromic acid mixture at a j 
lew temperature, is oxidised to ketohexamethylene. — A. S. j 


^etD Bookd. 

Dik Ohkmie UNO Tkchnolooie der Naturlichbn und I 
KuNSTLicriEN Asphalte. Kin Uandbuch der gesanimten 
Asphalt'Tudustrie fiir Fabrikanteu, Ohemiker, 'rechniker, | 
Arehitekten uiid Ingenieure. Von Dr. IIippolyt ' 
IvoiiLKE. Friedrich Vieweg und Sohu, Braunschweig, j 
1901. Price M. IT). j 

Kvo volume, containing preface, table of contents, and i 
subject-matter filling 417 pages and containing 191 illus- j 
irations. The following is a sketch of the contents : — 


Crabt ^port. 

1.— GENERAL. 

AnNOAE MfiKTINO OP THE ASSOCIATION OP ChAUSBRS 

OF Commerce of the United Kingdom. 

At the 44th annual meeting of the Association of 
Chambers of Commerce, held on March 8, 9, and 10, the 
following were among the resolutions carried : — 

Railuiay Rates (Birmingham). — 1. That the trading 
interests of Great Britain are injurioudy affected by the 
discrepancy between the railway rates for the carriage of 
goods from foreign towns to the sea, and the rates charged 
by railway companies in this country ; and that this injury 
is increased by the advantage given by our railway com- 
panies to foreign producers for the conveyance of goods 
from the outports to the great centres of distribution at 
lower rates than from the seats of home production. 

2. That a memorial be addressed to the President of the 
Board of Trade praying that he will be pleased to receive a 
deputation from this Association to urge upon him the 
desirability of moving for the appointment of a Select 
Committee to inquire into the question, and to recommend 
some means for removing the present grievance, either by 
a readjustment of the railway rates, or by the development 
of our canale, or by hoth. 

Railway and Canal Traffic (Leicester). — That in the 
opinion of this Association it is desirable that a special 
department of the Board of Trade should be appointed, 
with an official who shall have power to initiate inquiries 
iuto, and jurisdiction to dedl with, complaints against rail- 
way and canal companies in reference to rates and conditions 
affecting traffic, and that a cheaper and more expeditious 
tribunal for dealing with such complaints on the part of 
traders should be substituted for ihe Railway Commission, 
the local county courts being suggested for this purpose. 


Part 1. — 1. History, Occurrence, Properties, Formation, 
and Composition of the Natural and Artificial Asphaltums 
and Asphalts. II. Occurrence of Asphaltums. 111. Views 
as to the Origin of Bitumens mid Asphaltums. IV. The 
Physical and Chemical Properties, Composition, and Con- 
stituents of Asphaltums. V, Artificial Asphalt, its Origin, 
Properties, and Composition. Part II. — Natural Asphal- 
tum, and its Use in Industry, &c. VI, Preparation of 
Asphalt powder, and its Use for Meehanicul Stampiuir, 


Canal Development (Manchester). — In view of the heavy 
disability imposed upon the industries and commerce of 
the United Kingdom by the excessive cost of inland trans- 
port, and of the neglect iuto which the waterways of the 
country have fallen, this Association earnestly calls upon 
His Majesty’s Government to take steps for the purpo.se 
of the full utilisation, the co-ordination, and the exten- 
sion of British and Irish canals, either by the establish- 
ment of public canal trusts or by some other method of 


Vil. Manufacture of Asphalt, Tar, &c., aud its employ- 
ment for Molten Asphalt Work. ATIl. Utilisation of Pure 
Asphaltum for other Purposes. Part III. — .Artificial 
Asphultum, and its Use in Industry, IX. Tars, Lacs, 
Mastics, aud Cements from Artificial Asphaltum. X. and 
XL Manufacture aud U.se of Hoofing Felt aud Tiles, &c. 
\1I Other Uses of Artificial Asphaltum. Part IV. — j 
( hemical Investigation of Natural and Artificial Asphaltums 
C Asphalts), and the Chemico-Techuical Testing of Asphalt 
Materials. 

Anilinschwakz und seine Anwendung in Farberki 
UND Zeugdruck. Von Dr. E. Nokltino und Dr. A. 
Lbiink. Zweite, vollig uragearbeitete Auflage, Julius 
Springer’s Verlag, Berlin. 1904. Price M, 8. 

Hvo volume, containing 174 pages of subject-matter, with 
13 illustrations, the alphabetical index of subjects aud 
authors, and four sheets of dyed specimens. The entire 
subject is dealt with under the following heads;—!. The 
Formation of Aniline Black : 1. Historical ,* 2. Theory of 
Formation; and 8. Greening of Aniline Black. II. Use 
of Aniline Black in Calico Printing: 1. Aniline Black in 
Powder; 2. Formation of Aniline Black on the Fibre. 
III. Aniline Black on Wool aud Silk, IV. Use of Aniline 
Black in Dyeing. V. Investigation of the most important 
Haw Materials. 


creating an efficient national system of cheap inland water 
transportation. 

Minister of Commerce (Bradford).~T\x?Li this Associa- 
tion expresses its .satisfaction at the appointment of a 
departmental committee “ to consider the position and 
duties of the Board of Trade and the Local Government 
Board, and to report whether any, and, if so, what altera- 
tions should be made iu the constitution and status of the<e 
bodies ; also whether, iu the interests of administrative 
efficiency, any rearrangement of duties between these 
; Departments and other Government Departments is desir- 
able,” and trusts that the deliberations of the committee 
will result in the organisation of a suitable Department to 
I deal with the commercial and industrial interests of this 
country, such Department to be presided over by a Minister 
of Commerce, whose position shall be equal to that of His 
Majesty’s Secretaries of State, as has been repeatedly urged 
by this Association for upwards of 30 years. 

Philosophical and Scientific Apparatus for 
Colleges, &o. : U.vS. Customs Decisions. 

I An exhaustive decision was rendered by the Board of 
General Appraisers, January 12, 1904, on a large variety of 
articles imported by societies or institations incorporated 
solely for religious, philosophical, scientific, or literary 
purposes, as specified in paragraph 638 of the present 
Tariff Act. After noting the principal decisioai of the 
United States coarts on this subject, and the fact tha;t many 
articles formerly used exclosively for scientific pai^oios 
now find extended use in trades and ooinmexce, a revieir of 
the various provisions of ail the tariffs of the United States 
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i« presented. Beginning in 1790 with the first American ; 
Con|preBB, it was enacted that philosophical apparatus i 
speuialJy imported for any seminary of learning should be 
free of duty. The Act of 1792 oontinued this exemption, 
while the next general Act of 1816 widened the field of 
free importation, while the Act of 1824 extended the privi- i 
lege to schools and colleges. The Acts of 1841 and 1842 } 
enomeratcd the classes of articles on which no duty was to | 
be levied, while the same broad policy was observed in all i 
subsequent tariff acts since enacted, with exceptions only 

those of 1846 and 1864, at the time of the Mexican and | 
Civil War, when the needs of the Government were great. ! 
In 1894 the word “utensil “ first appears in the law, which | 
covers many articles not strictly scientific in character. 

The Board held that a number of laboratory articles 
specified in the decision were free of duty when imported | 
according to the regulations of the Treasury Department. 

— K. W. M. ! 

II, -FUEL, GAS, AND LIGHT, ' 

Gas, Coke, Tar and Ammonia Products in America 
IN 1902. 

Eng, and Mining J., March 10, 1904. j 

In maKing its annual canvass of the coal-mining and 
coke making industries for 1902, the United States Geo- 
logical Survey has extended its inquiries in order to cover ' 
all plants producing gas and coke from coal and covering ! 
tar and ammonia. The final report will appear in “ The 
Mineral Resources”, for J902, and the following is an 
abstract of some of the more important data in advance of I 
its publication ; — 

In 1902 the returns from 533 companies, including the 
operations of 1,663 by product coke-ovens, show that I 
5,01.5,611 tons of coal were carbonised, which yielded 
30,7 64,625,382 cb. ft. ot gas. Of this product 29,079,073,565 , 
cb. ft. were sold, leaving 1,685, 5.51, 777 cb. ft. lost or 
unaccounted for. About 2,000,000 tons of the total coal ' 
carbonised were used in by-product ovens. 

The aggregate value of all the products obtained from ' 
the distillation of coal in gas works or retort ovens in 1902 
was 43,869,440 dols. About two-thirds of this amount, 
or 29,342,881 dols., represented the value of the gas I 
produced. The value of the coke produced was 11,267,608 
dols., while the tar was worth, at the works, 1,873,966 dols, i 
Most of the ammonia produced was sold in the form of 
ammoniacal liquor. The total quantity sold was 49,490,609 : 
galls., and was worth, at the works, 1,065,300 dols. In addi- ' 
tion to this there was an actual production of 11,276,502 lb. 
of sulphate, which sold for .31 9,685 dols. 

Comparatively little progress in the manufacture of 
chemical products from coal-tar has been made in America. 
The coal-tar produced in 1902 was worth at first hand ; 
1,873,966 dols. In the fiscal year ended June 30, 1902, 
the coal-tar products imported into the United States were 
worth, at points of shipment, 7,494,840 dols. Including 
duty, freight, and other costs, their value in the whol^ 
sale markets of America probably amounted to about i 
12,000,000 dols. in all. ! 


Coke : U.S. Customs Decision. ! 

Feb. 6, 1904. j 

Coke is not free of duty under the Act of Congress | 

approved January 15, 19U3, which makes free of duty “ all ! 
coal of every form and description,” since coke i.s not coal, j 
but a distinct article prepared therefiom. — K. W. M. i 

Wood Charcoal; U.S. Custoais Decision. 

JPeA 29, ] 904. ' 

Wood charcoal is dutiable at 20 per cent, ad valorem 
under section 6, as ** a manufactured article unenumerated,” 
and not at 85 per cent. aA valorem as an “ article composed 
of cafboD,” under paragraph 97.--R. W. M. 


UL—TaR products, petroleum, Etc, 

Cbeolin Pearson : U.S. Customs Decision. 

Jan. 19, 1904. 

following a decision of the United States Circuit Court, 
it was held that creolin pearson is dutiable at 20 per cent. 
ad valorem under paragraph 1 5 of the present Tariff Act, 
as a “ preparation of coal tar not a colour or dye and not 
medicinal.” The assessment of duty at 25 per cent, ad 
valorem as a “ medicinal preparation ” under paragraph 68 
was overruled. — It. W. M. 

Blbachkh^s Blub : U.S. Customs Decision. 

Certain liquid blue was assessed for duty at 30 per cent. 
ad valorem a “coal tar,” under paragraph 15 of the 
present tariff. This action was sustained by the Board of 
General Appraisers. On appeal to the United States Circuit 
Court this decision was reversed and the claim of the 
importer that it was dutiable at 20 per cent, ad valorem 
under the same paragraph as a “ preparation of coal tar not 
a colour or dye ” was sustained. — R. W. M. 

Petroleum Field in Russia. 

^ Eng, and Mining J,, March 17, 1904. 

Explorations have been carried on lor some time in the 
district of Berkeh, about 250 kilometres from Baku, and as 
they have been attended with success, active production is 
expected in the near futuie. It is intended to ship the 
crude oil to Baku for refining. 

IV.— COLOURING MATTERS, Etc. 

Indigo Crop of India. 

U.S, Cons. Rep., No. 1893, March 5, 1904. 

The season in Bengal ojieued unfavourably in the seven 
indigo-growing districts, the rainfall being very insufficient, 
but later good rain fell, and thenceforward conditions 
were favourable. The area continues to contract, the esti- 
mate for the year being 249,700 acres, compared with 
255,500 acres sown last year. The exports in each of the 
last three years have been 


From 

' ll>00- 1. 

l'JOl-2. 

1 3. 

Calcutta 

Madras 

1 

Cwts. 1 
I 71.fiS7 ■ 

18.74f) 

5, .322 
6.693 

Cwts. 

66,088 

25 056 

1 

[ Cwts. 
20,403 

Bombay 

li.m 

4i *^0*7 1 

£205 

Karachi j 

j 

1,437 


Alizarin Blue: U.S. Customs Decision. 

Feb. 29, 1904. 

The Board of General Appraisers held the following 
dyestuffs to be free of duty as “ dyes derived from alizarin 
or from anthracene,” under paragraph 469 of the present 
tariff -.—Alizarin Blue S A E, Alizarin Blue BA, Alizarin 
Blue E A, Alizarin X.— R. W. M. 

VIL-^ACIDS, ALKALIS, Etc. 

Nitrate Deposits in Tunis. 

Eng. and Mining J., March 17, 1904. 

What is believed to be an extensive deposit of a good 
quality of nitrate of soda, fit for raining, has been discovered 
east ot Timinum, near the Feggaguira oasis. Other dis- 
coveries of equal importance have been made lately in the 
so-called south oasis of the Sahaia in Tuat, Gurara, and 
Tidikelt, by military attaches. Unfortunately these deposits 
are remote from adequate transportation facilities that 
would make them of commercial value. It is intimated, 
however, that ffie completion of the Trans-Senegal Railway, 
now being constructed along the Zonsfana river, may aid 
materially in developing the nitrate beds. 
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Cktoutb: U.S. Customs Decjisiok. 

Feh. 4, 1904. 

Artificial cryolite, which, like the native mineral, is a 
fiuoride of aluminium and rodium, is free of duty ns 
“ cryolite or kryolith,” under paragraph 588 of the present 
Tariff Act. The action of the Customs authorities at 
Milwaukee, in assessing duty at 25 per cent, ad valorem 
under paragraph 8, as a ** chemical salt,” was overruled on 
the ground that the naming of the article in paragraph 538 
is a more specific provision than the general term used in 
paragraph 3. — R. W. M. 

Barium Carbide : U.R. Customs Decision. 

March 4, 1904. 

The Board of Gpneral Appraisers held that barium carbide 
is dutiable at 25 per cent, ad valorem as a chemical salt ” 
under paragraph 8 of the present tariff, and not at 5*25 dels, 
per ton as “ manufactured barytes ” under paragraph 44. 

--K. W. M. 

IX.-^BUILBING MATERIALS, CLAYS, 

MORTARS, AND CEMENTS, 

Firk Clay : U.S. Customs Decision. 

Feh. 1, 1904. 

Fire clay in granulated form was held to be duitable at 
I dol. per ton, as “ clay unwrought” under paragraph 93 
ol the present Tariff Act, and not at 2 dels, per ton as 
“ clay wrought,” under the same paragraph. The evidence 
showed that the crushing to produce granulation was only 
t or the jnirpose of convenience of transportation. — R, W. M. 

X.—ME TA LL URG Y. 

CorpER, Gold, and Asbestos Discoveries in Canada. 

U.S. Cons. Rep., No. 1904, March 18, 1904. 

The discovery is announced of nickeliferoiis copper in 
Lirge quantities in Cape Breton Island. The ore body is 
reported to be between 270 and 280 feet wide, carries gold 
and silver, and contains high values in copper and gold. 
It is said that the property Avill prove to be among the 
largest copper mines in the world. New gold findings at 
Poplar Creek, British Columbia, and an important dis- 
covery of asbestos in Addington County, Ontario, are also 
reported. 

Lodb-Tin ; Discovery op , in Queensland. 

Eng. and Mining J., March 17, 1904. 

In the Avstralian Mining Standard^ Dec. 10, 1903, 
information is given of the development of new tin deposits 
in the vicinity of Reid’s Creek, Queensland. The ore 
occurs in veins cutting granite and slate, and, in places, is 
very rich. Prom one vein, 9 ft. wide, material has been 
taken out which yielded 18 per cent, of black tin, while 
another vein of still larger size also carries rich ore. 
Several properties are now under development, and the 
higher-grade ore is being transported in waggons to 
Irvincbank for crushing. 

Lbad-Zino Deposit in Germany. 

Eng. and Mining J., March 17, 1904. 

It is reported that a large deposit of lead-zine ore has 
been found near Loutzen, south-west of Aachen, Germany. 
The deposit has been proved by boring operations, and will 
be developed in the near future. 

Metallic Manganese : U.S. Customs Decision. 

Feb. 5, 1904. 

“ Best metallic manganese without carbon, 96 — 98 per 
cent.,” and valued at about 1,200 dols. per ton, is dutiable 
at 20 per eent ad valorem as a ** metal unwrought,” under ' 
paragraph 183 of the present tariff. The claim of the i 
importer for assessment of duty at 4 dols. a ton as j 


ferromanganese,” under paragraph 182, was overruled^ 
as an analysis showed that it was metallic manganese, and 
not ferromanganeie.--R. W. M. 

Rutile: U.S. Customs Deoisioe. 

Feh, 3, 1904. 

Certain rutile was assessed for dnty at 20 per cent, ad 
valorem, under paragraph 183 of the present tariff, as a 
” metallic mineral substance in a crude state.” An analysis 
of the sample showed it to be native impure titanic oxide, 

! and not a metal. The Board of General Appraisers 
I sustained the claim of the importer that it was free of duty 
as a ” crude mineral substance,” under paragraph 614. 

I — R. W. M. 

Mineral Production or Canada in 1908. 

Eng. and Mining J., March 10, 1904. 

The preliminary statement of the mineral production of 
Canada in the year 1903, which is prepared by the Section 
of Mines of the Geological Survey, is as follows : — 


' Metallic. 

■ Copiier Lb. 

I trold 

j Iron ore (ex portal Tons 

I Pie iron from Canadian ore 

Lead Lb. 

I Nickel 

Silver Oz. 

Zinc Lb. 


Tons 


Total metallic . 


I Non-metallic. 

I Aetiuolitc 

j Araenic , 

I A.sbosto8 

I Asbesiic. 

Chromite 

! Goal 
1 Coke 

j Corundum 

I Feldspar 

I Fireclay 

Graphite 

Grindstones 

Gypsum 

Limestone for flux ....... 

Manganese ore (exports) . 

Mica 
Mineral piKioents 

Baryta Tons 

Ochres 

Mineral water 

Mouldina smd Tons 

Natural gas 

Peat Tons 

Petroleum Bbl. 

Phosphate Tons 

Pyrites 

Halt , 

Talc. 

Tnpolite. 

Total non-metallic 

Structural Materials and Clay 
Products. 

Cement, natural rock Bbl. 

„ Portland...,, „ 

Granite 

Pottery 

Sands and gravels (exports) Tons 

Sewer pipe 

Slate 

Terra-cotta, pressed brick, &c. 

Building material, including 
bricks, building stone, lime, 
tiles, Ao 

Total structural materials and clay 

products 

Estimated value uf mineral products 
not returned 


(Quantity. 

1 Value, 


Pols. 

48,281,168 

6,728,201 


18,884,490 

808,283 

922A71 

42,052 

7(>7.838 

18,000,000 

702,060 

12,.’503A10 

6,002,204 

3,182,000 

1.7‘»0.779 

900,000 

48.000 

1 .33,707,403 

660 

8,108 

267 

16,420 

81,780 

891.038 

10,648 

18,819 

3,883 

83,880 

7,996,034 

15,967,940 

644,132 

1,063,726 

No returns 



92,262 

027,741 


865,792 


18,066 

2,506 

23,745 

48.802 

384,269 

269,244 

1.839 

160,478 

84^1 

82,440 

100,000 

7.250 

168,900 

8,300 

922.072 

8,214 

126,188 

884,088 

2,004 

10,700 

21,202,062 


76,606 

1,090,842 

160,000 

200,090 

124,000 

817,970 

22,040 

886,582 


6.060,000 


Total, 1908., 
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The tons used in this statement are short tons, of 2,000 lb. 
The average prices used in computing values of metals are: i 
Silver, 53-45 c. ; copper, 13-235 c. j nickel, 40 c. ; lead, i 
4-287 c. The coke reported is all oven coke; gas coke is 
not included. 

The total production of pig iron in Canada in 1903, from 
Canadian and imported ores, amounted to 297,885 tons, 
valued at 3,742,710 dols,, of which it is estimated 42,052 
tons, valued at 707,838 dols., should be attributed to 
Canadian ore, and 255,833 tons, valued at 3,034,872 dole., 
to the ore imported. 

The value of the total mineral production reported for 18 
years past has been as follows 


1886 

Dols. 

10.-221. -256 

i 1 89.") 

Dols. 

1887 

.... 11.321.331 

1 1896 

.... 22.584.613 

1888 

12,618.894 

1 1897 

.... 28,661.430 

1889 

14.013,913 

' 1898 

38,697,021 

1890 

.... 1(;,703.3.53 1 

1899 

.... 49,684,027 

1891 

.... 18,97(!.01() 1 

1900 

.... 64.618,268 

1892 

.... 1().6£8.417 j 

1901 

.... 66,3’19.158 

1893 

.... 20.03.^,082 j 

1902 

63.885,999 

1694 

.... 19,931,158 

1903 

03,226..')10 


The remarkable increase in the period from 1898 to 1900, 
inclusive, was due to the gold discoveries in the Yukon. 

The main feature presented by the mineral industry of 
Canada as a whole consists iu the decrease in the grand 
total of production of a little over 1 per cent, in comparison 
with the figures for 1902. A comparison of the items fer 
two years shows the reason for this falling-olf. The 
shrinkage in the production of the Yukon placer goldfields 
accounts for 2.250,000 dols. of the total diminution of over 

2.500.000 dols. in the gold output of the country. This is ! 
augmented by over 1,000,000 dols. decrease in the values of 
the output credited to others of the inetullic class, pig iron, 
silver, lead, and nickel. To offset this the copper, iron ore, 
and zinc industries exhibit increases, aggregatiug nearly 

1.500.000 dols., leaving a minus amount of a little over 
2,000,000 dols., agaiust the metallic class as a whole, equiva- 
lent to 5-8 per cent. 

Advances were shown in several of the non-metallic cla8.s, 
notably in coal and coke, limestone, mica, salt, cement, 
and in some of the clay products. The total growth in all 
the non-metallics showing increases amounted to nearly 
2,000,000 dols., the advance in the coal and coke output ! 
accounting for over 1,000,000 dols. of this. Am against 
■these nou-metalHc industries showing increases, decreases > 
are exhibited in the value.M of the production in asbestos, 
natural gas, petroleum, and a number of others, aggregat- ' 
ing about 500,000 dols., leaving a net gain iu this class of 
eomewhat under 1,500,000 dols:, or u little over 5 per cent., | 
to offset the above-mentioned falling off in the metallic class, 
the final difference in the grand totals for the two years 
aipouDtiug to nearly 660,000 dols., or a proportional 
decrease of about 1 per cent. 

Exports. — The following table shows the chief items of 
minerals exported during the year -. — 


Zinc Sheets, Nickbl-platkd : IT.S. Customs Decision. 
Jan. 29, 1904. 

A decision of the United States Circuit Court rendered 
holds that zinc in sheets, nickel-plated, is dutiable at 45 per 
cent, ad valorem, as an “ article composed wholly or in part 
of nickel, zinc, &c.,” under paragraph 193 of the present 
Tariff Act, and not as “ zinc in sheets,” at 2 cents per lb., 
under paragraph 192. — R. W. M. 

XII.^FATS, FATTY OILS, Etc. 

Olive Oil : U.S. Custom.^ Decision. 

Fed. 3, 1904. 

An olive oil in tins, invoiced as for machinery purposes, 
and which was found on analysis to contain 2*63 per cent, 
of free fatty acid, is dutiable at .50 cent.s per gallon. The 

011 was valued at over 60 cents per gallon, which is the 
limit of value at which olive oil can be entered free of duty 

; for mechanical or manufacturing purposes.— R. W. M. 

Wax ; Japan . 

^ Cheyn. and Druggist, March 19, 1904. 

The cxpoits of Japan wax from Japan during the 

12 moiithh ending December were as follows ; — 


1901. iy(»2. I UI03. 

4,0.tP,3()0 ' 4,210,00(1 521.400 

<>Ht,000 700,000 ' J, 004.000 


-\oTh.~Km rSlb. \vn 

COCOANUT StKARINE AND VEGETABLE TaLI.OVV : 

U.S. Customs Decision. 

March 1, 1904. 

Cocoanut stearine and vegetable tallow were held to be 
dutiable at 3\ cents per lb. as “ cocoa butterine.” (See 
this J., 1903, 832).— R. W. M. 

XIII. A.-^PIGMENTS, PAINTS, Etc. 

Pkinting CoLOUIl (Druc'Ki auue) : 

U.S. Ci’sroMs DEOLstoN. 

Feb. 17, 1904. 

An article of the above name consisting of powdered 
metallic aluminium mixed wdth oil and turpentine, was 
decided by the Board of General Appraisers to be dutiable 
at 30 per cent, ad valorem as a " paiut ” under para- 
graph 58 of the present tariff. The claim of the importer, 
who stated that it was used in printing cloth, that it was 
dutiable at 25 per cent, ad valorem as “ ink ” under 
paragraph 26, was overruled.— R. W. M. 


Product. 


Quantity. Value. 


Arsenic Lb. 

Asbestos 'ions 

Coal „ 

Gold in all forms 

Copper, fine, in ore. Ac Lb, 

M ^ black or coarse. Ac 


wiokel in ore, matte, Ac 

Platinum in ore, concentrates. Ac. . Oz. 

Nilver in ore, Ac 

Mica Lb. 

Iron ore Tons 

Graphite, crude Cwt. 

Pyntes Tons 


Dols. 

395,57.3 10,683 

.31,780 891.033 

1,964,629 ' 6.219,860 

: 17.660,1540 

37,039.176 3,702,368 

203,701 ' 25,226 

18.624.303 , 426,466 

12,099,227 ; 1,110.099 

2K3 . 804 

8.300,192 1,989,474 

956,244 196,020 

368.233 i 022A71 

8,-236 26,230 

21,007 I 69,604 


The gold exported was chiefly in the form of gold dost, 
nuggetf) and the like, pr contained in ores. 


XIV.-^TANNINQi LEATHER; GLUE, Etc. 

Bone Size : U.S. Customs Decision. 

Feb. 5, 1904. 

Following a decision of the United States Circuit Court, 
bone size is dutiable at 20 per cent, ad valorem, under 
section 6 of the present tariff, as a “ manufactured article 
unenumerated/' and not at 2|| cents per Jb. under para- 
graph 23 as “ glue valued at not over 1 0 cents per lb.” 

— R. W. M. 


Sizing : U.S. Customs Decisions. 

Feb. 5, 1904. 

Sizing composed of ordinary and soluble starch 12*40 
per cent., dextrine and soluble gum 9*04 per cent., gluten 
1*77 per cent., zinc and sodium chlorides 0*77 per cent,, 
and isster 76-02 per cent., is dutiable at 25 per cent, ad 
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valorem, under paragraph 3 of the preaent Tariff Act as a 
“ chemical compound.” Owiog to the fait that this classi- 
fication was not claimed by the importer in the protest, the 
assessment of duty at cents per lb. under paragraph 28.'i 
was affirmed. — B. W. M. 


X V,— MANURES, Etc. 

Tankage : U.S. Customs Decision. 

The Treasury Department holds that tankage, the refuse 
of slaughter-houses, is free of duty as a “ substance used 
only for manure,” under paragraph 569 of the present 
Tariff Act. The view is also expressed that the provision 
of this paragraph includes not only iimnures but substances 
used in combination with other materials in making manure. 

— B. W. M. 

XVJL^BREWrNO, WINES, SPIRITS, Etc. 

Wine Tuade or Gkumanv. 

U.S. Cons. Reps., No. 1904, March 18, 1904. 

During 1903 Germany imported wine valued at 14,016,490 
dols. and exported to the value of 5,977,132 dots. Of the 
total, 6,459 cwt. came from, and 85,518 cwt. was sent to the 
United States. 

Alcohol rnonucTiox of Gebmant in 1903. 

U.S. Cons. Reps., No. 1896, March 9, 1904. 

A poor potato crop in 1902 caused a considerable cur- 
tailment of the alcohol production in GiTmany during the 
season of 1902-3, only 89,372,1 83 gallons being produced, 
as against 112,1 10,842 gallons in 1901-2 and 107,229,799 
gallons in 1900-1, so that the order of the alcohol trust to 
curtail the production was superfluous. 


XVIII. A.—FOODS 

Food Pkoducts ; Standards of Purity for — — . 

7'imes, March 28, 1904. 

By Rn Act of Congress passed iu 1902 the United States 
Minister of Agriculture was authorised to establish stan- 
dards of purity for food products. This he has now done, 
after taking the counsel and advice of experts and official 
bodies. Ihe information is issued for the guidance of the 
officials of the various States and of the Courts of Justice. 
Meat is defined as any sound, dressed, and properlj pre- 
pared edible part of animals in good health at the time of 
slaughter. Fresh meat is meat from animals recently 
slaughtered or preserved only by refrigeration. Salted, 
l>i(!kled, and smoked meats are uumixed meats preserved by 
salt, sugar, vinegar, spices, or smoke, singly or in combina- 
tion. Lard is defined as the rendered fresh fat from 
slaughtered healthy hogs. Leaf lard in that rendered at 
moderately high temperatures from the internal fat of the 
abdomen of the hog, excluding that adherent to the intes- 
tines. Neutral lard is lard rendered at low temperatures. 
Standard lard must be free from rancidity and contain not 
more than I per cent, of substances, other than fatty acids, 
not fat. Milk is the lacteal secretion obtained by the com- 
plete milking of one or more healthy cows, properly fed and 
kept, excluding that obtained within 15 days before and five 
days after calving. Standard milk must contain not less 
than 12 per cent, of total solids and not less than 8* 5 per 
cent, of solids not fat, nor less thou 3 ‘25 per cent, of milk 
fat. Skim milk is milk from which a part or all of the 
cream has been removed, and standard skim milk must 
contain not less than 9-26 per cent, of milk solids. Cream 
is defined as that portion of m'lk, rich in butter fat, which 
rises to the surface of milk on standing, or is separated 
from it by centrifugal force. Standard cream must contain 
not less than 18 per cent, of milk fat. Butter is defined as 
the product obtained by gathering in any manner the fat of 
fresh or ripened milk or cream into a mass, which alsn 


contains a small pewtion of the other milk constituents, with 
or without salt. By two Acts of Congress passed in 1886 
and 1903 butter may also contain additional colouring 
matter. Standard butter is batter coQtaining not less than 
82 ’5 per cent, of butter fat. Kenovated or process butter 
is the product obtained by melting butter and reworking, 
without the add tion or use of chemicals or any substances 
except milk, cream, or salt. Standard renovat^ or process 
butter is that containing not more than 16 per cent of water 
and at least 82 ‘ 5 per cent, of butter fat. Cheese is defined 
as the solid or ripened product obtained b}*^ coagulating the 
casein of milk by means of rennet or acids, with or without 
the addition of ripening ferments and seasoning. By Act 
of Congress, 1896, cheese may also contain additional 
colouring matter. Whole-milk or full-cream cheese is 
cheese made from milk from which no portion of the fat has 
been removed. Skim -milk cheese is cheese made from milk 
from which any portion of the fat has been removed Cream 
cheese is cheese made from milk and cream, or milk con- 
taining not less than 6 per cent, of fat. Standard whole- 
milk cheese or full-crcain cheese must contain in the 
water-free substance not less than 60 per cent, of butter fat. 
Whey is the product remaining after the removal of fat and 
casein from milk iu the process of cheese-making. Kumiss 
is mare’s or cow’s milk, with or without the addition of 
sugar (sucrose), which has undergone alcoholic fermenta- 
tion. Standards are also established for sugar and sugar 
products, glucose products, condiments, and beverages. 

XX.^FINE CHEMICALS, Etc. 

Bauium. 

Times, March 21, 1904. 

At the request of the Academy of Science, the Austrian 
Minister of Agriculture, in order to facilitate the solution 
of certain important questions relating to the nature of 
radium, has ordered that from January 1 last until farther 
notice no trading should be permitted iu the residues from 
the manufacture of uranium colours at Joachimstbal, and 
that 10,000 kilogrammes of tbo^e residues should be 
reserved for purchase by the Academy and another 10,000 
kilogrammes for M. Curie. These consignments are to be 
devoted entirely to the purpose of scientific experiment. 

Camfhou ; Exports op , from Japan. 

Chem. and Druggist, March 18, 1904. 

According to statistics which have been issued by the 
Board of Trade, the exports of camphor from Japan during 
the twelve months ending December were as follows 


— 

j 

1002. 1 

1903. 




3,0M,211 

8,986,864 

Yon 


».406.00() 

8.638,000 


Note.— Km « ] '3 lbs. Yen - 2*. OJd. 


Cinchona; Exports of , from Java. 

Chem. and Druggist, March 26, 1904. 


The following table gives the exports of Cinchona from- 
Java for tue years 1899 — 1903 ; — 


— 

1899. 

1000. 

1 

1901, 1 

1902. 

1008, 

Private plan- 
tations 
(Amst, lbs.) 

9,762,680 

9,866,606 i 

12,018,397 1 

! ! 

112,676,676 

12,947.748- 

Government 
plantations 
(Amst. lbs.) 

6^,667 

i 

660,976 1 

i 

758,798 

943,269 

808,681 

Total exports 10,027,571 ; 

18,777,193 

18,613.986 : 

18,758,938. 
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Cbriuu Oxjllats and Hbliothopin: 

U.8. Cpbtoms Decisions. 

Fth. 5, 1904. 

Cerium oxnlate is dutiable at 25 per cent, al valorem as 
a medicinal preparation ” under paragraph 68 of the 
present tariflP, aD<l not free of duty as “cerium” under 
paragraph 518. Heliotropin is dutiable at the same rate 
under paragraph 3, as a “ chemical compound,” and not 
free of duty as a “ crude vegetable substance ’* under 
paragraph 617. — K. W. M. 

Hi'droquinone ! U.S. Customs Decision. 

Feb. 10, 1901. 

Chemically pure hydroquinone was assessed for duty 
at 25 per cent, ad valorem^ under paragraph 68 of the 
present tariff act, us a “ medicinal preparation.” The 
Board of General Appraisers, following a decision of the 
United States Circuit Court, sustained the claim of the 
importers that it was dutiable at 20 per cent, ad valorem, 
as a “ preparation of coal tar, not a colour or dye,” under 
paragraph 15. — 11. W. M. 

Paraldehyde : U.S. Customs Decision. 

March 3, 1904. 

The Board of General Apprais(*rs held that paraldehyde, 
prepared from aldehyde by the action of a mineral acid, 
was dutiable at 55 cents per lb. as a “ medicinal preparation 
in the preparation of which alcohol is used,” under 
paragraph 67 of the present tariff act. The evidence 
showed that, while paraldehyde is prepared from aldehyde, 
the latter is obtained by the oxidation of alcohol, either 
directly or in the manufacture of spirits. The claims of 
the importer that it is dutiable at 25 per cent, as a 
“ chemical compound ” under paragraph 3, or at the same 
rate as a “ nou alcoholic medicinal preparation ” under 
paragraph 68 were overruled. — K. W. M. 


patent Hit. 

N.B.'-'In these bits, [A.] means Application for Patent,” and 
[0,8.1, ” Complete Specification Accepted.” 

Mlim a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Speoifloations Accepted, those of the Official Journals 
ia which acceptances of the Complete Specifications are advertised. 

Complete Speoifloations thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.— PLANT, APPARATUS, AND MACHINERY. 

£ A.] 6239. Morison. Condeusing apparatus. March 1 4. 

„ 6437. Macgregor and Pearson. Centrifugal machine 

for drying peat or like material. March 16. 

„ 6444. Ancel. Crushing and pulverising machine. 

[Belgian Appl., Oct. 7, 1903.]* March 16. 

„ 6548. Brooke. Furnaces. March 17. 

„ 6727. Davidson. Furnaces.* March 19. 

„ 6781. Foster. Multiple effect evaporators. 

March 21. 

„ 6800. Warwick. Grinding machines.* March 21. 

„ 6822. Murphy. Furnaces. March 21. 

,, 6865. Jensen (White-Mylin Furnace Co.). Fur- 

naces.* March 21. 

7010. Haack, and Stthrter MaschinenYubr. vorm. 
H. Hammerschmidt. Vacuum drying apparatus. 
March 23. 


[A.] 7070. Reeves and Bramwell. Apparatus for filter- 
ing liquids. March 24. 

„ 7187. Perrett. Filters. March 25. 

7204. Bokelberg and Sachse. Continuous vacuum 
dibtillatioo of fats, oils, tars, and the like.* 
March 25. 

„ 7210. Justice (Telluride Reduction Co.). System 

of and apparatus for filtering liquids. March 25. 

„ 7258. Wi'ight and Lennox. Filters. March 26. 

[C.S.] 6087 (190.3). Knudsen. Apparatus for liquefying 
air and other gaseous fluids. March 23. 

„ 6599 (1903). Brownlow. Filters. March 30. 

„ 8061 (1903). Mehnert and Papo. Filters. March 30. 

„ 8847 (190.3). Beaven. Furnaces for malt and 

other kilns and dryiug apparatus. March 30. 

„ 9606 (1903). Claudel. Process and apparatus for 

the gasification of combustible liquids. March 23. 

„ 12,984 (1903). Slama. Apparatus for the con- 

tinuous distillation of hydrocarbons, fatty acids, 
See., and steam superheating apparatus therefor. 
March 23. 

15,955 (1903), Grupo. Rotary driers. March 30. 

„ 28,328 (1903). Knight. Filters. March 23 . 

,, 28,518 (1903). Moll. Process and apparatus for 

evai»orating weak brine. March 23. 

,, 1503 (1904). Roekuell. Rotary furnaces. March 23. 

„ 1975 (1904). Voiry ar.d J. do la Fresnaye et Cie. 

PrcjcesB and apparatus for the distillation of 
volaule liquids. March 23. 

„ 4011 (1904). Von Szathmary. See under XVII. 

II.—FUEL, GAS, AND LIGHT. 

[A.] 6162. O’Brien. Composition for improving the 
illuminating power and destroying the smoke 
and smell of burning oils or gas. March 14. 

„ 6264. Nyren. Purifying gas for the removal of 

sulphur or sulphur compounds therefrom. 
March 15. 

„ 6302. Loomis and Pettibone. Maniifaeturing wood 

gas.* March 1 5. 

„ 6303. Loomis and Pettibone. Manufacturing pro- 

ducer gas.* March 15. 

„ 6308. Kennedy. Treatment of peat, and apparatus 

therefor. March 15. 

„ 6314. Green and Martin. Process of consolidating 

peat.* March 15. 

„ 6335. Thuman. Water-gas apparatus. March 15. 

„ 6527. Thompson (Moore). Process and apparatus 

for quenching and bleaching coke.* March 17. 

„ 6540. Brookes (Makoever). Means and apparatus 

for use in treating and enriching gas.* March 1 7. 

„ 6719. Talbot and Mond. Gas producers. March 19. 

„ 6837. Wise. Liquid fuel, and the manufacture of 

products pertaining thereto. March 21. 

„ 6860. Cutler, Cutler, and Cutler. Gas purifiers. 

March 21. 

„ 6057. Bowing. Treatment of coal and other car- 

bonaceous raateiials for the production of gas 
and coke or other carbonised substances. 
March 22. 

„ 6959. Levis (Gen. Electric Co.). Filaments, and 

methods of manufacturing the same. March 22. 

„ 6960. Levis (Gen. EJlectric Co,). Filaments, and 

me^ods of manufacturing the same. March 22. 



April 1C, 1904.] 


PATBNT UBT. 395 


[A.] 6972. Gerard and Fiedler. Eleetrodea for arc 
lamps. March 23. 

„ 6981. Kennedy. Gas producers. March 23. I 

„ 6999. Forster. Gas producers and like apparatus. | 

March 2.3. j 

„ 7079. Whitworth. Gas producers. March 24. j 

„ 7145. Imray (Pintsch). Bunsen burners. March 24. j 

„ 7298. Fleming. Arc-Jump electrodes. [U.S. Appl., i 

March 2G, 1903.]* March 26. 

„ 7299. Fleming. Arc-light electrodes, and method ^ 

of making same. [U.S. Appl., March 26, 1903.]* 1 
March 26. i 

[C..S.] 6090 (1903). Burschell. Method of removing sul- 
phuretted hydrogen from gases with sirnnltaneous ' 
recovery of sulphur. March 23. 

„ 9606 (1903). Claudel. See under I, 

,, 10,H.^»2 (1903). (iruudy. Manufacture of incan- 

descent mantles. March 30, 

„ 17,327 (1903). Von Bauer. Coke ovens. March 30. 

„ 23,045 (1903). Good and Spencer. Apparatus for 

the purification of coal-gas. March 30. 


111.— DESTRUCTIVE DISTILLATIONT, TAR , 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 6302. Loomis and Pettibonc. See under li. ' 

„ 0554. McClelland and Risk. Sec under XII. 

1 

„ 6891. Ziiupell. Saturator for the recovery of | 

sulphate of aminouia from ammonia gases.* 
March 22. 

„ 7204. Bokelberg and Sacbse. See under I. 

[C.S.j 10,004 (1903). Ileher, See under XIII B. 

„ 12,984 (1903). Slama. See under L 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 6217. Abel (Act.-Ges. f Anilinfabr.). Manufac- 
ture of colour lakes from sulphur dyestuffs. 
March 14. 

„ 6225. Johnson (lUdiscbe Anilin nnd Soda Fabrik). 

Manufacture of indoxyl aud it.s derivatives. 
March 14. 

„ G226. Johnson (Badische Anilin und Soda Fabrik). 

Manufacture of indigo white. March 14. 

I, 65.52. Imray (Meister, Lucius und Brdning)- 
Manufacture of blue sulphurised dyestuffs- j 
March 17. 

I, 6741. Abel (Act.-Ges. f. Anilinfabr.). Manufac- 
ture of nitro derivatives of oertaia aromatic ! 
bases. March 19. 

,, 6839. Johnson (Badische Anilin und Soda Fabrik). ' 

Manufacture of azo colouring matter, and lakes I 
therefrom. March 21. ' 

„ 6840. Johnson (Badische Anilin und Soda Fabrik). | 

Manufacture of azo colouring matter from j 
o-chlor-p-toluidine and iS-naphrhol, and of lakes : 
therefrom. March 21. 1 

„ 7040. Cosway and The United Alkali Co., Ltd. i 

Manufacture of blue sulphur dyes. March 23. ! 

), 7041. Cosway and The United Alkali Co., Ltd. | 

Manufacture of blue-black to black sulphur dyes. : 
March 23. | 

7042. Cosway and The United Alkali Co., Ltd. | 
Manufacture of green sulphur dyes. March 23. > 


[C.S.] 10,242 (1908). Il]iQskij and E. Wedekind and 
Co. Mana&oture of organic salpfao-compounds. 
March 28. 

„ 11,630 (1903). Imray (Meister, Lucius und 

Brdning). Manufacture of iudigo dyestuffs. 
March 28. 

„ 13,808 (1903). Newton (Bayer and Co.). Manu- 

facture of derivatives of the anlhraquinone series. 
March 30. 


V.— PREPARING, BLEACHING, DYKING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[xi.] 6383. Mather, Hubner, and Pope. Mercerising, and 
apparatus therefor. March 16. 

„ 6418. Bartelt. Mode of cleansing and bleaching 

fabrics, aud apparatus to be used therefor. 
March 16. 

„ 64.56. Brandwood. Tube for use in dyeing, bleach- 

ing, &c. March 16. 

„ 6848. Imray (Meister, Lucius und Brdning). 

Printing indanthrene and flavanthrene. March 21. 

„ 7172. Wiley. Apparatus for waterproofing fabrics. 

March 25. 

„ 7261. Boardraan. Process of dyeing yarn, and 

apparatus therefor. March 26. 

[C.S.] 3556 (1903). Gibbon. Methods and apparatus for 
multi-colour printing. March 28. 

„ 11,451 (1903). Mann. Process for dyeing animal 

and vegetable fibres. March 30. 

„ 27,870 (1903). Dittmar. Hank-dyeing machines, 

March 30. 


VI.— COLOURING WOOD. PAPER. LEATHER, Ere. 

[A.] 6849. Imray (Meister, Lucius und Briining). 
Manufacture of miny-ooloured, marbled, or 
unequally mixed paper, and apparatus therefor. 
March 21. 


VII.— ACIDS, ALKALIS, AND SALTS. 

[A.] 6143. Mills. Manufacture of salts of lead. 

March 14. 

„ 6216. Imray (Mei‘<ter, Lucius und Briining). 

Manufacture of stable hydrosulphite compounds. 
March 14. 

„ 6336. Haddock. Apparatus for the mauufaeture 

of alkali metal. March 15. 

„ 6337. Haddock. Manufacture of alkali metal. 

March 15. 

„ 6525. Bornott. Process for prepariug aluminium 

chloride. March 17. 

„ 6608. Woltereok. Apparatus for the production of 

ammonia and its salts. March 1 8. 

6697. Rigby. Manufacture of bleaching powJer. 
March 19. 

„ 6756, Kingdon. Ap,>arattt8 for recovering by 

chemical preoipitatiou certain subUancei from 
Solutions of their compounds. March 21. 

„ 6846. Lake (Soc. Anon. lag. L. Vogel par la Fabr. 

CoQctmi-ohimioi). Manufacture of sulphuric 
aoid.’*' Mareh 21. 

„ 6891. ZimpelL See under 111. 
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[A.] 6898. Bolle (Cliem. Fabr. Grtinau, Landsliofi tind 
Meyer Act.-Ges,). Process for the manufacture 
of neutral sulphate and of sulphurous acid from 
bisulphate. March 22. 

„ 6903. Kamm. Apparatus for mnnufactiiring oxygen 

gas. March 22. 

„ 692). Rou.v and Gonin. See under XV. 

„ 6982. Burleigh and King. Production of ammo- 

nium phosphate for use ns a fertiliser or for any 
other purpose. March 23. 

„ 7056. Ashcroft. See under W. 

„ 7074. KaufFmann. The catalytic process for making 

anhydrous sulphuric acid.* March 24. 

[C.S.] 28,518 (1903). Moll. See under I . 

„ 4130 (1904). Ahrcndts. See under W. 


VIII.— GLASS, POITERV, AND ENAMELS. 

[A.] 6200. Hilde. Glass-melting furnaces. March 14. 


IX.— BUILDING AIATEIUALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 6600. Cleniiuson Electric Lamp Attachment, Ltd., 
and King. Manufacture of cement for use in 
electric lamps and lor other purposes. March 18. 

„ 6631. McFarlane. Manufacture of tiles. March 18. 

„ 6635. Grondal. Kiln for burning cement or re- 

ducing or calcining ores. March 18. 

„ 6841. West. Treatment by impregnation of timber 

and other porous, cellular, and fibrous substances. 
March 21. 

„ 6923, Reineke. Manufacture of cement asphalt 

plates or slabs. March 22. 

„ 6948. 4'honipson (Montravel and Lesieur). Pre- 

servation of wood, ^fareh 22. 

„ 7028. Levie Fr^res. Process for preparing and 

burning cement and other analogous materials. 
[Belgian Appl., March 30, 1903.]* March 23. 

[C.S.] 6247 (1903). Magens. Treatment of concrete, &c., 
whereby the setting after mixture may be arrested. 
March 23. 

„ 3769 (1904). Howorth (Jursehioa). Manufacture 

of artificial stone. March 23. 

„ 4130 (1904). Ahrendts. Manufacture of artificial 

stones or biicks in which the waste from the 
Leblanc or ammonia - soda process is used. 
March 30. 


X.-METALLURGY. 

[A.] 6G35. Grondal. See tinder W. 

,, 6750. Cowper-Coles and Co,, Ltd., and Cowper- 

Coles. See under XL 

„ 6775. Parker. Production of black magnetic oxide 

of iron.* March 21. 

„ 6823, Moser (Stockert and Co.). Production of 

gold and silver compound plates. March 21, 

„ 6632. Webb. See under XL 

„ 6946. Jacobsen. Manufacture of alloys.* March 22. 

„ 6997. Zenzes. Manufacture of iron and steel.* 

March 23. 

„ 7309. Weiller and Weiller. Process for separating 

from their ores copper, silver, lead, mercury, and 
all other metals adapted to be precipitated from 
an acid solution by means of sulphuretted 
hydrogen, March 26, 


[C.8.] 11,002 (1903). Reynolds. See under XT. 

„ 11,297 (1903). Garretson. Blastfurnaces. March 30. 

„ 11,303 (1903). Garretson. Process of converting 

or Bessemerising matte. March 30. 

„ 12,778 (1903). Turner. Apparatus for separating 

metals from their crushed ores or material con- 
taining same, March 30. 

„ 1890 (1904) Kurzwernhart. Siemenh’ regenerative 

furnaces. March 23. 


XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 6402. British Thomson Houston Co., Ltd. (Gen. 
Electric Co.). Insulating compounds. March 16. 

„ 6600. ClemiiiFon J^lectric Lamp Attachment, Ltd., 

and King. See under IX. 

„ 6637. Sherman. Galvanic dry cells. IMarch 18. 

„ 6750. Cowper-Colen and Co., Ltd., and Cowper- 

Coles. The electro-deposition ol metals. March 19. 

„ 6792. Leitner. Method of preliminary treatment 

for accumulator plates. March 21. 

„ 6832. Wcbh. Electrolytic extraction of metals 

from solutions. March 21. 

„ 7056 Ashcroft. Production of metals of the alkali 

group by electrolysis. IMareh 23. 

„ 7061. Leeds Copper Works, Ltd., and Johling. 

Electro-depositing apparatus, March 20 

[C.S.] 5891 (1903). Portalier. Electric batteries. 
March 23. 

„ 1 1,000 (1903 J. Reynolds. Electric crucible fur- 

naces. March 23. 

,, 11,001 (1903). Reynolds. Electric crucible fur- 

naces. March 23. 

„ 11,002 (1903). Reynolds. Method of melting steel 

and the like in electric furnaces. March 23, 

„ 11,579 (1903). Greenfield. Anodes for electrolytic 

operations. March 30. 


XIL— FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 6281. Enoch, and Rose, Downs and Thompson, 
Ltd. Method of and apparatus for extracting 
oil from seeds, &c., and forming cakes. March 15. 

„ 6554. Muf^lelland and Risk. Oil purifiers.* 

March 17. 

„ 7100. Hogarth. Nee MMfifer XVIII. A. 

„ 7204. Bokelberg and Sachse. See under I. 

[O.S.] 12,984 (1903). Slaina. See under L 


XIII.- PIGMENTS, PAINTS { RESINS, VAKNISIIES ; 
INDIA-RUBBER, Etc. 

(il.) — PxoMEKTB, Paints. 

[A.] 6217. Abel (Act.-Ges. f. Aniliufabr.). SeeunderlY. 
„ 6782. Brindle. Waterproofing solution or paiut. 

March 2 1 . 

„ 6839. Johnson (Badischc Anilin undSoda Fabrik). 

See under IV. 

„ 6840. Johnson (Badische Anilin und Soda Fabrik). 

See under IV. 

„ 7260. Strange and Graham. Manufacture of 

paint vehicles. March 26. 



April w, im] PATENT 


(jR) — B bSIITS, VAllNlMIBg. 

[A.] 7068. Mahieux. Non-inflamrogi^le composition for I 
use as a protectivo coating. [Fr. Appl., March 26 
1903.}'* March 23. ’ | 

[C.S.] 10,004 (1908). Heber. Treatment of Russian oil | 
of turpentine and similar prodocts, and of ben- ' 
zine or petroleum spirit for the purpose of 
removing their disagreeable odour. March 30 

,, 16,691 (1903). W^alton. Method of embossing and i 

colouring lincrusta or like materi.al, and api»iiratu8 ' 
therefor. March 30. j 

„ 16,698 (1903). Walton. Method of colouring ^ 

lincrusta or like material, and apparatus therefor. 
March 3o. [ 


( C.)— India-Rubber. 

[A.] 6471. Robinson Bros., Ltd., and Clift. Means of 
preparing rubber solutions and the utilisation i 
of such means and of subsetiuent treatment for I 
the conversion of waste into serviceable rubber. I 
March 17. ! 


XI7.— TANNING, LEATHER, GLUE, SIZE, Etc. I 

[( ’.S ] 1 1,028 ( 1 903). Pr^aubert and Tliube. Manufacture , 
of an adhesive material suitable for use as a glue 
or size, or for painting, printing, and other 
purposes. March 23. | 


XV.—MANURES, Etc. 

(‘A.] 6920. Roux and Gonin. Process and apparatus for 
the production of a new chemical fertiliser. 
March 22. 

6921. Roux and Gonin. Process of and apparatus 
for the recovery of ammonia from gases during 
the pro^ss of manufacture and for the production 
of fertilisers. March 22. 

„ 6922. Roux and Gonin. Production of humate of 

ammonia for fertilising purposes, March 22. 

„ 6982. Burleigh and King. See under Y\l. 


XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 7089. Stein. ]\[anufacture of invert sugar. 
March 24. 

[C.S.] 26,66.5 (1903). Salisbury and Knimper. ProcesN 
of obtaining syrup from beets, cane, corn, root 
crops, or other substances containing saccharine 
matter. March 30. 


LIST* '' 

[C.S.] 10,098 (1908). Johnson and Hw«. Fermentation 
of Kquida. March 30. 

„ 4011 (1904). Von 8zathm4ry. Condeniing appa- 

ratus for preventing losses in distilleries through 
the escape of alcoholic vapour. March 23. 


XVIII.— FOODS } SANITATION, WATER 
PURIFICATION; & DISINFECTANTS. 

(A.)— Foods. 

[A.] 6282. Williams and Hutchins. Non-alcoholic 
aerated beverages. March 1.5. 

„ 6283. Williams and Hutchins. Preparation of 

leguminous proleids. March 15. 

„ 6651. Lapparent. Preservation of alimentary pro- 

ducts. March 18. 

„ 6720. Rayner (Maemecke). Manufacture of milk 

powder. March 19. 

„ 6818. Thorp. Preparation of food products. 

March 21. 

„ 6819. Thorp. Sterilisation of food. March 21. 

„ 7100. Hogarth. Treatment of alimentary sub- 

stances, oils, beverages, and other oxidisablc 
materials. March 23. 

[C.S.] 9113 (1903). Reichert and Heydemann. Process 
of preparing dry extract of chicory. March 30. 

„ 9448 (1903). IvoBon and Wilson. Food prepara- 

tion, and method of preparing the same. 
March 30. 


(^•) — Sanitation; Water Pdrifioation. 

[A.] 6689. Spence, Spence, and Peter Spence and Sons, 
Ltd. Treatment of sewage and the like. 
March 19. 

[C.S.] 6181 (1903). Gray. Apparatus for the treatment 
of sewage. March 23. 

„ 15,5.55 (1903). Hunter. Treatment of distillery 

effluents or other polluting liquids, sewage, or 
other putrescible material, soils for filtering pur- 
poses, and agricultural land. March 30. 


XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 6849. Imray (Meister, Lucius und Briiuing). See 
under VI. 

„ 6989. Coiilthwaite. Paper-making maohinet. 

March 28. 


XVIL— BREWING, WINES, SPIRITS, Etc. 

[A,] 6415. House. Brewers’ germinators and kilns. 
March 16. 

„ 6742. Kuhn. Process and apparatus for the 

manufacture of effervescent wines. [Fr. Appl., 
April 21, 1908.]* March 19. 

6812. Wittenberg and Eauffmanii. Method of 
maturing spirits. March 2 1 . 

„ 6976. Imray (Brauerei Gross-Crostitz Act.-Ges.). 

Process and apparatus for drying, desiccating, 
and roasting germinated and non-germinatiag 
grain. March 22. 

„ 7207. Ramsay. Diatillation and purification of 

aieohfdic liqitida. March 26. 


[C.S.] 27,339 (1903). l)e Pass (Gaertner). Manufacture 
of articles from the waste of wood-grinding miUs 
and paper and cellulose factories. March 23. 

« 8909 (1904). Rowan. Safety commercial paper 

and ink, and process for making the same, 
March 23. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 


[A.] 6428. Lepetit. Manufacture of a oondcn8a,tl0h 
product from hamatoxylin and formaldehyde^* 
March 16* 


6662. Zimmermann (Chem. Fabr. auf Adi 
E. Sobering). Manolaotufe of < 
iaoWneoL March 18. 
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A] 7193. LiviogHtone (Stein). Compound for age in 
medicine, and process of making same. March 25. 

„ 7222. Southerden. Manufacture of ethers. March 25. 

„ 7228. Imray (Meister, Lucius und Brftning). Manu> 

facture of anti-bodies of all kinds, like agglu- 
tiniucH and prsecipitines. March 23. 

i.S.J 10,242 (1903). lljinskij and II. Wedekind and | 
Co. See under IV. j 


XXII.— ^PliOSIVBS, HATCHES. Bio. 

[A.] 6358. OhrBs’s and Harvey, Ltd., and Hargreaves. 
Blasting compounds, hforoh 18* 

„ 6916. Reicbwald (Fried. Krupp Aet.>Qes.). Per- 

cuBsion fuses. March 22. 

fC.S.] 11,440 (1908). Orsman. Safety detonatinj? explo- 
sivcB for use in coal and other fieiy mmes, or 
for general blasting purposes. March 28. 
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JOtJBKiuL OF THB SOCfXlTir Cflf OHSMIOAL USTBUSTET. 


C4priU0,3 


Cana bfan 

Chairman : W, M. Lang. 
Fte-CTWm*. .. { «; 


<?, W, CainpheU Arnott, 

J. WatMon Bain. 

Hugo CarJsson. 

Tboi. Davies. 

W. Hodgion JBlIis, 

W. L. Goodwin. 


Oommittea: 


Bdgar B. Kenriok. 
77w 3. MacFnrianet 
W. Lash Miller, 
ias. P. Murray. 

J. M. ffpnrroui, 

Harold Van der Linde. 


Hon. Treamrer: M. 3. Taylor, 77. Front Street East, Toronto. 
Hon. Local Seeretarv : 

Alfred Burton. 4iS, Front Street Wegt, Toronto, 
ThefolKming take office in Sept. next:'-C%flrtrma»; F. J. Smale. 
Vi^Chnir^n: W. H, Ellis nud Thos. Macfarlane. Committee: 
Jeffrey H. Burland, G. P. Gird wood, W. R. Lang, and A. McGill. 


gerit dfctton. 


Hiberpool Section. 

*■ “■ 

Chairman r F. H. Tate. 

Vice-Chairman! C, Longuet Higgiiut. 

Committee • 

Percy Bateson. E. L, Peck. 

J. Campbell Broivn. Jnhns Rosohen. 

G. 0. CTlayton. AJf. Smetham. 

A. P<^en. H. B. Stocks. 

G. Wateon Gray, 3. W. Towera. 

Max Muapratt. 

Hon, Treasurer! W. P, Thompson. 

^ Hon. Local Secretary .* 

W. &. Hardwick, 13, Batavia Buildings, Haoktns Hey, Liverpool. 
The blowing take office in Sept. r\cxt\— Chairman: Eustace 
Carey. F/>fl-C/wirwa«: Frank Tate. T. Lewis Bailey, 

J. T. Conroy, G. Watson Gray, and C. L. Higgins, 


Chairman t V. Ctohlent*. 
Vitm^Chairmant BusmU W. Mooro* 
Committee* 

H. 0. Agpiuwall. 

L. Baekeland. 

C, P. Chandler, 

gi^robegg. 

W. P. Puerat. 

E. J. Lederle. 

Wm. McMurtrle. 
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Hon. Local Secretary : 
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^ottingtiam 5>Mtion. 
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Vice-Chairman : 8. F. Burford. 
Committee i 


j^onh on J^t ction. 

Chairman t Walter F. Beid, 

Vice-Chairman! A, Gordon Salomon, 

Committee : 

3. N. Connah. J. T. Hewitt. 

K Dwers. J. Lewkowitsch. 

Beniard Dyer. A. R Ling. 
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JBantl^ ggter ^ tttton. 

Chairman! J. Carter Bell. 

Vice-Chairman! G, H. Bailey. 

Committee • 

J, Allan. 1 K. Market. 

B. Clayton. W. J. Pope. 

G. J. Fowler. F. Scudder. 

B, Hart. j 2'. Sfenhousc, 

W. B. Bay. ! //. L. Terry. 

JET. Levinstein. ' 

Bon. Local Secretary ; 

Julius Htibner, 24, Delaunay’s Road. Crumpsall, Manchester. 

The following take office in Sopt. next: — Vice-Chairman: F. 
Souddof. Committee : W. H. Coleman, J. Grossmann, W. B. Hart, 
K. Markol, H. Porter, and W. Thomsen, 


J. O'Sullivan. 
J. M. C. Paton. 
A. L. Stern, 
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L. Archhutt. 
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n. T. ^ Local Secretary ! 
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The following takes office in Sept. x\cxt Committee : 3. Golding. 


^Mtti'el) ^rcti'on. 


B, Bumby. 
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Thos. Ewan. 

J. Arnold Fleming. 
W, Frew. 

G. H. Gemmell. 
Jas. Hendrick. 

Jas. Hope. 


Chairman: T. L. Patterson. 
Vice-Chairmam : I), J. Playfair 
Committee! 


H. Ingle. 

Jh S. Jerdav, 

W. G. Johnston, 
J. Falconer King. 
•/. G, F. Loipson. 
J. S, Macnrthtir. 
J. MrCidtoeh, 

M. A. Parker. 


Bon, Secretary and Treasurer : 

Thomns Gray, c/o GoiuOay and Deas, 180, Hope Street, Glasgow. 
The following take office in Sejit. next —Chairman : R. T. 
Thomson. Vice-Chairman-. 3. S. Macarthnr. Committee; W. S. 
Curphey, L. Dobbin, Robt. Hamilton, T. L, Patterson, and D. 3, 
Playfair. 




W. A. Dixon. 
J. F. Elliott. 
P. B. Guthrie. 
L. Meggitt. 

J. Morison. 


Chairman : A. Liversidge, 
Committee ; 

A. A. Ran 


_ A. Eamsay. 

J. A. Sohofidd. 

B. Greig Smith. 

H. G. Smith. 

T. Steel. 

Hon. Local Secretary: 

. V. Walton. Colonial Sugar Co., O’Connell Street, Sydney, N.8,W. 


jHrtotasffIt ^wtion. 
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H.8. Collini. 
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Chairman : 3. T. Dunn. 
VUnhC^Mirmam W. L. Eennoldson. 
Committee ; 



C. E. Stuart. 


ITmi. JSiC 0 «l Stcratary and Treaenrerr 
F. 0. Garrett, Durham OuUege of Science, Newcaatle«on*Tyne. 

The following take office to Sept. nextt*-Co»»iii<«eaj Ellwood 
Hdmes aud Geo. Sisson. . 


jgorita aiiire S ection. 
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Vice-Chairman t G. W. Blatter. 

Oommitteet 
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N.B.— Tie natoee to vte those of members of Committee who retire foom tltata^tosiMd^i^offieeMt the ettd of tlie eurvent sessira. 
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JUBILTEB OF SIR HENRY ROSCOK, F.R.S. 

At Owens College. Manchester, on April 22nd, the 50th 
anniversary of the date of Sir Henry Roscoe’s graduation 
us Doctor of Philosophy of the Un'-versity of Heidelberg 
was celebrated by a reception and piesentation of an 
address from his old University, his former students, 
and from the universities and colleges of the United 
Kingdom, the Continent, and the Colonies, and from many 
scieutiftc societies. The University of Heidelberg, through 


I Dr. Thorpe, presented him with the honorary diploma of 
Doctor of Phuost;^hy>. Sir Michael Foster, presented 
the address from the University of London. Sir William 
Ramaay presented an address from Unlyeifity College, 
London. Dr. Thorpe also presented an address f^m King's 
ODliege, London. The Britisli Association, of which Sir 
Henry Rosooe was president in 1887, was represented hy 
I Major Macmahon, hou. secretary. Sir Michael Foster, 

I M.P., also presented an address from the Royal Society, 
and Sir William Ramsay addresses from the Chemical 
Society and the Society of Chemical Industry. 

The following is a facsimile of the text of the address 
presented by the Society of Chemical Industry ;--r 


To SIR HENRY ENFIELD ROSCOE 

ph.t)., L.Lb.,b. C.L., p. R. S. 


rfSe sociery oj: cbecDicAL inUusTRy f6und«*ui .sei. 

I \^as hoib noirUi tuicntq three i^cars of' iiDcfiilncBS, dk nos groam into a. 
large an5 uiiddq spraib association of mcn.rago^ to ftuiho' the intonr 
csis of" tcchnicaL or pro^asionoL chemistrq. Jw'"jo goa, Sir benrq RoscoCy 
as Us fu^ pixHuicnt, the members of the Socicut fccL that this prospcriU| 
IS lorgdg due. •}• jt uitts bg gour iuu>c advijoo that tho Soclag adopt* 
cb the> constUution luhkh it noiu possesses, an6 luhich has pro\^ so ad? 
miixiblg suitob for the diUks uihtch it performs. >l ^]hc form of 
Journal, luh'irfv oppouxb for the first time in januarg i882. during-' 
the gear of goui' pnesuiorKg. has notmaurioilg edtoxb; but it has nai/ 
ui'ollg gix>uin u/ilh the timcB, an6 it noiu constiXUtes an admimbUr 
Txcorb of iho progress of Chemical, tochnologg In ail Us branches. 

I H offoTng theu' most cordiaL an5 hcari^lt congmli i lalions, tho ^ 
Council onlg acknotuLodge a port of the debt of gratitudo luhicli theg 
ouic goa . anb tltcg tnist that goa mag get be long spaixb to eryog 
mong happg ar>cful gear's of life, 6c no aib than uriih gour advice. 


To this! oir Henry Roscoe replied as follows : — 

Nrarly a quarter of u century has passed since a number 
of friends interested in applied chemistry, amongst whom 
I remember were Messrs. Muspratt, Brock, and Carey, 
coDMulted me as to the desirability of founding a society in 
Laucahhire having for its object the closer connection of 
scientific and industrial chemistry. I cordially endorsed 
their opinion, but suggested that if needed in the North it 
was also needed for the country at large. And so the 
Society of Chemical Industry was founded. 1^ success 
has been phenomenal, and the work which it has done and is 
doing is of national importance. To the President, Sir 
William Ramsay, to my former pupil, the indefatigable 
editor of the .Toumal, Mr. Watson Smith, and to the 
Members of Council, I tender my best thenks. 


ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Tho Annual General Meetipg will be held in New York 
City on Thursday, Sept. 8th, and following days. Members 
who contemplate attending are requested Do communicate 
with the General Secretary at* soon as possible, in order 
that suitable teav^il^ arrangaBMnti rntgr be made. A 
revised programme appeared m the idaroh 8t8t issue. 

In aoeordaiiQe with the profbioiii of Rule IS of the 
Bye-laws, notice ii giren that whose 

names are printed in ttaftes in the list of Oounoil wiU retire 


from their respective ofiBces at the forthcoming Annual^ 
Meeting. 

Mr. Wm. II. Nichols has been nominated to the ofiSoe of 
President under Rule 8 ; Dr. Edw. Divers, Prof. W. R. 
Eaton Hodgkinson, Mr. Max Muspratt, and Mr. T. J, 
Parker have been nominated Vice-Presldehts under 
I Rule 8 ; and Sir Wm. Ramsay has been nominated a Vice- 
President under Rule 1 1 . 

The Hon. Treasurer and Hon. Foreign Secretary havo, 
been nominated for re-election to their respective ofBcss; il$ 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordSnary members . 
of the Council. Forms for this purpose can be obtained, 
on application, from the General Secretary, or from the 
Hon, Local Secretaries of the Canadian, New York, and 
Sydney Sections. 

Extract from Rule 18 : — “ No such nomina^h shall be 
valid unless it be signed by at least ten membera.of the 
Society who are not in arrear with their subscriptions, nor 
unless it be received by the General Secretary,, at the 
Society’s Office, at least one month beford the data ^ 
Asmial General Meeting at which the electron tb wmoh tt 
refers takes place. Nor shall any such nomiaatkm b# vaEd 
if the person nominkfed be ineligible for^leotionundimBfilb 
12 or 15. No mmaber shall more timu one iKmuhalM 
form.” 
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THE MEDAL. 

At a meeting of the Council of the Society held on 
March S3rd last, it was nnanimously resolved to present 
the Society’s medal for 1 904 to Prof. Ira Remsen, President 
of the Johns Hopkins University, Baltimore, mA, U.S.A., 
for conspicuous servicei rendered by him to Applied 
Chemistry. 


Warburton, George H., 83, Kilburn Priory, West Hamp- 
stead, N.W., Analytical Chemist. 

Watson, Percy, 554, Somerset Avenue, Taunton, Mast., 
U.S.A., Chemist and Dyer. 

Weston, Thos. W., The Cocoa Works, York, Mechanical 
Engineer. 

Woolcott, Herbert, 5, Alma Road, Highbury, N., Brewer’s 
Chemist. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
r^eotM by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 

list cf iWfmbrrsf 

25th APRIL 1904. 

Baker, John T., Easton, Pu.,U.S.A., Manufacturing Chemist. 
Bean, Percy, 10, Marsdeii Street, Manchester, Analytical 
Chemist. 

Brown, W. Anderson, 104, Kingston Road, Ilford, Essex, 
Soap Analyst. 

Carhart, Dr. Cornelius. Keyport, N.J., U.S.A., Pharmacist. 
Eames, Charles J., 99, Water Street, New Pork City, U.S.A., 
Consulting and Applied Chemist. 

EUon, J. Hugh, Monroe Drug Co., Unionville, Mo., U.S.A., 
General Manager. 

Haigh, B. Wilson, 4, York Street, Barnsley, Yorks., Chemical 
Engineer. 

Haniblet, Abel Martin, c/o Oxford Paper Co., Ruraford 
Falls, Maine, U.S.A., Chemist. 

Hard, Dr. James, M.B., Cordobanes 16, City of Mexico, 
Mexico, Chemist and Pathologist. 

Harker, Dr. George, 35, Boulevarde, Petersham, Sydney, 
N.S.W., Chemist. 

Hart, John J., Endcliffe, Park Avenue, A.«hton' on -Mersey, 
Cheshire. Calico Printer. 

Hess, Henry W., c/o Toledo Gas Light and ('oke Co., 827, 
South Erie Street, Toledo, Ohio, U.S.A., Chemist. 
Huillard, Alphonse, Suresucs (Seine), France, Tannin 
Extract Manufacturer. 

Jepson, John Elliott, The Star Paper Mill Co., Ltd., Fenis- 
cowles, near Blackburn, Chemist. 

Johnson, G. B., 7, Church Street, Liverpool, Wholesale 
Chemist. 

Johnson, 8, Hearou, 7, Church Street, Liverpool, Wholesale 
Chemist. 

.Tones, George Poole, Park Hotel, Williamsport, Pa., 
U.S.A., Chemical Engineer. 

Linderoann, Ottocar, 53, Victoria Street, Westminster, 
S.W., Managing Director (Korting Bros., Ltd.). 

Lossen, Dr. Clemens F., c/o Gulf Refining Co., Port 
Arthur, Texas, U.S.A., Chemist. 

McGill, A., 817, Queen Street, Ottawa, Canada, Analytical 
Chemist. 

JMarris, H. C., The Russian Steam Oil Mills Co., 32, Kour- 
landski Street, St. Petersburg, Russia, Analytical 
Chemist. 

Telly, Russell George, 63, Rowan Road, Brook Green, 
Hammersmith, W., Analytical Chemist, 

Petty, Gordon N., 5, Wellington Terrace, Old Trafford, 
Manchester, Technical Chemist, 
former, Edward G., Robert Fortner Brewing Co., Alexan- 
dria, Va., U.aA., Chemist. 

Ralph, S. Jamieson, c/o Clemons, Marshall, and Carbert, 
Hunslet, Leeds, Research Chemist. 

Sparke, Archibald, Public Library and Art Gallery, Bury, 
Lancs., Chief Librarian, 8;e. 


Ctjaitfffs of ahbrrsis. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subsoriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Alexander, I). Basil W., i/o Denver j 1020, Date Street, 
Los Angeles, Cal., U.S A. 

Beebe, Murray C. ; all communications to 2210, Farmer’s 
’ Bank, Pittsburgh, Pa., U.S.A. 

Brockman, F. W., l/o 6 ; 8. West Street. Rochdale. 

Burk, W. K.; all communications to 1372, East Broadway, 
Louisville, Ky., U.S.A. 

Darling, G. A., l/o Box 1024; P.O. Box 195, Fordsburg, 
Johannesburg, South Africa. 

Kern, Walter P., l/o Lafayette Avenue ; oommimications to 
262, Paulison Avenue, Passaic, N.J., U.S.A. ; Journals 
as before. 

Koechl, Victor; all eoramunicatioiis to P.O. Box 159, New 
York City, U.S.A. 

Low son, Dr. J. G. Flowerdew, I/o Lasswade ; Polton Paper 
Works, Midlothian. 

Ramsden, A., l/o India; York Villa, Walmersley Road, 
Bury, Lancashire. 

Reinhetz, Otto; communications to 181, Cromwell Road, 
London, S.W. 

Richmond, Sylvester O., l/o Sheffield ; Royal Victoria Yard, 
Deptford, S.E. 

Robertson, Alex. A., l/o Grasscndale ; Riversdalc, Cres- 
sington Park, Liverpool. 

Rouse, Wm., l/o John Street; King Edward Street, 
Alexandria, Dumbartonshire. 

Savage, G. M., l/o New York; Albert Toilet Soap Co., 
168, McC;ord Street, Montreal, ('anada. 

Seligman, Dr. R., I/o Kensington ; c/o Messrs. J. and W. 
Seligman, Mills Building, New York City, U.S.A. 

Shnlcs, C. A., l/o General Chemical Co. ; 25, Broad Street, 
New York City, U.S.A., Chemical Agent. 

Skinner, Hervey J., l/o Exchange Place; c/o Little and 
Walker, 93, Broad Street, Boston, Mass., U.S.A. 

Smither, F. W., l/o Nashville; 802, Locust Street, Kansas 
City, Mo., U.S.A. 

Stevenot, G. A., l/o William Street ; c/o H. A. Metz Co., 
122, Hudson Street, New York City, U.S.A. 

Swiodells, Seth, l/o Kidsgrove ; The Laurels, Scholar Green, 
Stoke-on-Trent. 


Trantoin, Dr. Wm., l/o New Brighton ; retain Journals. 
Vasey, T. E , l/o Montreal ; retain Journals. 


Walker, Henry V., l/o Clinton Street; 700, Park Place 
Brooklyn, K.Y., U.S.A. 

Walker, Jus. W., l/o Fernlea; Costlo Paik, Irvine, N.B, 

Wheeler, E. ; Journals to 38, Churohill Street, Oldham (not 
Leicester, as given on April 15th). 

Woolcott, G. H., l/o Croydon ; 2, Carolina Terrace, Monte- 
notte, Cork, Ireland. 


Young, Chas. C., l/o New York ; o/o Farbenlttbriken of 
Klberfeld Co., Charlotte, N,C., U.B.A. 
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]902. Palmer, Fred. G., c/o CoHon Powder Co., Ltd., 
Melling, near Liverpool, Analyst. 

Seatt)£i. 

Aitken, Dr. A. P., 38, Garscube Q'errace, Edinburgh. 
April 17. 

Slade, H. E., Indiu-Rubber Works, Streatham Common, 
S.W. April 4. 


I’lie Commercial Intelligence Branch of the Board of 
Trade will he moved from .*>0, Parliament Street, S.W., on 
Saturday, 30th April, and will he opened at 73, Basinghall 
Street, E.C., on Monday, 2nd May. 


Canabtan ^rrtton. 


Meeting held at Toronto^ on March 2!)th, 1904. 


PROF. W. R. LANG IN THE CHAIR. 


A paper on “ Perfumery *’ was read by Mr. A. P. Taylor j 
and one by Mr. A. McGill on the “ Experimental Treatment | 
of Hard VVaters.” j 

Oii THE DECOMPOSITION OF BENZENE AT I 
HIGH TEMPERATURES. 

UY G. W. McKKE. 

In the manufacture of both coal gas and carburetted i 
water-gas it is a matter of great practical importance that j 
NNc should have a knowledge of the temperatures at which | 
the various hydrocarbons decompose (especially those used i 
for enriching purposes), and the extent to which the de- 
composition increases with increasing temperature. The ' 
most important among these reactions is the decomposition 
of benzene (CoHb). Suppose, for instance, we start with j 
the gas oils which are higher n(»rmal paraffins, the 
pyrcgenetic reactions are such as are indicated by the 
lollowiug ; — Higher paraffins — ► lower paraffins — ► olefines 
— ► acetylenes benzenes diphenyl, &c. — ► naphthalene, 

&e. > tarry matter — ► carbon and hydrogen. The great 
value of benzene in increasing the illuminating value of gas 
is well known ; and the nuisance that arises fVom the forma- 
tion of solid substances like diphenyl and naphthalene, which | 
stop up both pipes and machinery, is one of the greatest i 
obstacles in the manufacture of coal gas. , 

The precise nature of the above reactions becomes then j 
of practical importance, and the experiment! canied out | 
were undertaken to throw some light; if possible, on the | 
transition temperatures of these substances. The apparatus | 
u.sed is shown in Fig. 1. I 


To heat the furnace F, the rheostat E and furnace F 
were Joined in parallel and connected with theatreet circuit. 
The switch 8 was also inserted to permit of complete 
control of the current from the workiii|f table. The 
furnace was heated by means of hot platinum resistance 
wires embedded in its fire-brick walls It was found con- 
venient to surround it with } in. asbestos millbpard, pieces 
of which were readily cut without disturbing the edges, by 
placing it between pine boards and using a saw. In 
assembling these into a box the edges were preserved for 
nailing by securing the pieces in a vice. In front of the 
furnace was placed a piece of asbestos with three holes, 
which were punched by means of a sharpened brass tu^ 
against a hardwood block. Two of these were for the inlot 
and outlet of the copper tube which was to carry the benzol 
vapour, while the third ivas for the inti eduction of a thermo 
couple. 

The pyrometer used was a Le Chatelier made by Reiser 
and Schmidt, Berlin. A thermo-couple, of 50 cm. lengtb, 
of platinum and platinum with 10 per cent, rhodium, was 
introduced into the furnace by meaus of a porcelain tube 
about ^ in. in diameter and perforated by two holes, each 
about 1 mm. in diameter. To the tbermo*couple were 
joined the copper wires in the porcelain dish D, which was 
kept at zero by means of melting ice. The copper wires 
were joined, as shown, to the pyrometer, which was pro- 
vided with an auxiliary switch. The calibrations of the 
thermo-couple were plotted on section paper for interpolation 
purposes. 

For vaporising the benzene the device shown at V in 
the right of the figure was used. An electric lamp was 
mounted on a block. On the same block was secured a 
piece of tin pipe about 4 ins. in diameter. A piece of 
^ in. asbestos was out and rolled to fit the inside of the 
tin and thus prevent loss of heat by radiation. The 
benzene to be decomposed was placed m the pear-shaped 
funnel P. The stem of this funnel was so drawn out that 
the drops issuing from it would be very small j the supply 
was further capable of control by the top on the stem of 
the funnel. In this way small drops of benzene were 
allowed to fall on the heated bottom of the fiask, where 
they were at once vaporised and subsequently passed 
through the furnace, the rate being easily regulated by 
counting the drops. 

About 6 ft. of seamless copper tubing, thin- walled, and 
about { in. external diameter, the temper drawn by paus- 
ing it slowly through a blow-pipe flame, ivero coiled 
around a prepared spool, so that a coil of about 4^ ft. of 
it fitted nicely in the furnace, leaving an aperture between 
the coils sufficiently large to allow tne tube which insu- 
lated the thermo • couple being passed through to the 
middle of the furnace. The ends of the copper tube passed 
thiough the holes shown in the asbestos pad which formed 
the door of the furnace, and were bent at right angles so as 
to terminate at A and B (see Fig. 1). 

The distilling flask was selected so that its delivery tube 
fitted accurately into the copper tube at A, and the joint 
was farther secured by means of suitable packing. The 
other end B, of the copper tube was provided with a short 
glass condenser 6 ins. in length, while an adapter of glass 
tubing was slipped over the end of the copper tube, and 
secured by means of a section of rubber tubing. The 
adapter passed through a stopper into a small glass vessel 
in which were caught the products of decomposition. 



Fio. 1. 



4!^ JOTOpTAIi Of ijlOrt «,*•*' 


%^p 40 ^enniwe whether the hepwiw had ,fb(!Qix^ 8 ed 
or h<|k» specific gravitjr deterrainatipUB were made hy B^ane 
a pyltDometer. In all cases these were taken at, 18 * C„ 
the variation of the specific ^vity of benrpne for a 
diflkence of one degree centigraae being very considerable. 

Per Cent, 

Sijeclfie gravity of the Twmssol employed 0*88181 

„ of pj'oducts after heating to, 448® C. 0*8S175, 

550^0. O’ 88202 
Cfl4®C, 0'88fW}2 
720® C. 0*88903 

„ .. 765® C. 0*JM>276 

These results may be expressed graphically by the 
following curve 
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Meeting held on Friday f February ^ih, 1904. 

MU, IVAN LEVINSTKIN IN THE CHAIB. 

THE LUSTBK, THE TINCTORIAL PROPEHTIES, 
AND THE STRUCTURAL ALTERATIONS WHICH 
RESULT FROM TREATING COTTON WITH 
MERCERISING AND OTHER LIQUIDS. 



Tt[r,p,^’>is — 
Fic. li. 


A second method of doterrainiiig if decomposition had 
taken plaoe was to slowly (‘vaporate a portion of the pro* 
duct to dryness, and to examine the residue, if any, by 
the polarising microscope. The following results were 
obtained : — 


Temperatoro to 

Quantity boen'subjocted Abix-nriuice when exnniincd by 
, evaporated. in passing Polarising Microscope. 

Ibrongli Tube. 

c.c. ® C. 

20 Not heated No cr> si allmo structure, 

10 m 

10 026 

15 550 Polarisation colours scarcely 

Msible in resulne. 

6 562 Crystalline residue prominent, 

small crystals easily distin- 
guished. 

The tube was further washed thoroughly with pure 
benzol, and a number effractions taken from 544* to 550®, 
but it could not be said that the action became decidedly 
perceptible until after 550* had been passed. From that 
point onwards reference to the curve (^Fig. 2) shows the 
extent to which the benzene vapours become decomposed as 
the temperature rises. 

It would thus seem advisable, in adding enriching 
material to, say, a water-gas, to prevent the added material 
from being subjected to a temperature much greater than 
700* C. 

The author wishes to express - his thanks to Prof. W. R. 
Lang of the University of Toronto, for the interest shown 
and the assiataoce rendered in this investigation. 



nv JULIUS HUIINER ANU WILLIAM J. POPE, F.IJ.S. 

A Coiifrihiifto)/ ,fro]}i the Dcjmrtmeni of Vw'c on4 AppUeil 
Chetntsirif, Mumctpal Sehool of Tevlw-oJogy , Manchester. 

' During the past few years wo have been occupied in 
I invi‘Stigating the action of many reagents on cotton, c-on- 
I fining ourselves chietl> to the study of the effects produced 
' by reagents which cause an indefinite, or but little under- 
; stood, chemical change in cellulose. In a previous paper 
we dealt somewhat completely with the changes in the 
strength of yarn which result from the action of these 
reagents (this J., 1903, 70 — 77), and in the present paper we 
j put forward the results obtained during the extension of 
1 the earlier work. The new results enable us to elucidate 
I thoroughly the physical changes which lead to the produe- 
I tioii of a silk-like lustre on treating cotton with mercerising 
j agents ; a preliminary note on this part of the work was 
j laid before the British Association at the Southport Meeting 
i in September 1903. 

I The study of the action upon the cotton fibre of soda 
solutions of too great dilution for use in practical mercerisa- 
I tion must be considered as a necessary preliminary stop to 
I the obtaining of information ns to the changes in the fibre 
^ which are produced by mercerisation. 

' In order to ascertain whether dilute soda solutions have 
any action of a chemical or morphological nature on cotton, 
i we steeped dry hanks of twofold 50’s bleached yarn in 
i caustic soda solutions of known concentrations varying 
I from T’ Tw*. up to 80* Tw., and, after washing in cold 
i water until all the soda was removed, dyed all the hanks. 

together with an untreated one for purpose of comparison, 
j in a solution of Benzopurpurin 4 B, the amount of dye* 

I stuff used being one quarter per cent, on the weight ofdhe 
I hanks. Afler dyeing in the boiling hath for half an hour 
I the hanks were removed, washed, and dried ; they were 
then matched by the eye, an attempt bein^ made to form 
! some quantitative appreciation of the relation between the 
strength of the dyeings on the different hanks. - This 
quantitative relationship, so far as it can be established in a 
rough preliminary test of this character, is given in Table I., 
in which the letter “ s ** signifies stronger than,” and the 
letter “w ” means “wv^ker than,” the repetition of the 
letter indicating “ much greater than ” or “ much weaker 
than,” as the case may be. 

Assuming that, iu a roughly quantitative way, the in- 
crease of strength or weakness of the dyeing is proportional 
to the number of repetitious of the characterising letter, it 
is oonvenieiit to express the results of the trim and its 
graphic representation in a curve as* in Fig. 1.* Although 
we do not claim that this trial and its graphic representa- 
tion by the curve have any rigidly quantitative value, yet 
the following points must 1^ considered as definitely proved, 
namely : — 

(1.) Cold caustic soda solution of 1* Tw. has a con- 
siderable effect in increasing the affinity of cotton for direct 
dyeing colouring matters and, from 0® to about 18° Tw„ 
the increase in affinity for the dyestuff is roughly propor- 
tional to the concentration of the soda used in the previous 
treatment of the cotton. 

(2) Between 18“ to 2i* Tw. the increase in concentration 
of the soda ha)s a greater effect in increasing the affinity of 

•.In 'this curve we have plotted the ooncentration of the soda in 
ITwadddH degress, since the strength iu degrees Twaddell is roughly 
propwtional to the percentage ooitcCntritlon. 


Fig. 8. 
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affinity of ;oott(Qin lor #ie o^otaivfo Wt rai«big ths 
strcvQ^lji of the soda lolutioit from dO"* to 4(f Itite only 
about the same effect ib inoioasing tftto affinity of the fibre 
Ibr oolpur as inereasiiig the conoentraibn of the aoda from 
ae'* to a«° Tw. or firom 28^ to 80° T«r. At above 45° Tw., 
increased cono^ttatbn of the soda produces but little effect 
in heigh|e&bg the shade produced on dyeing', so that 
praotioaUy the maximum increase in affinity for colour is 
got by treating, 'with soda of any concentration between | 
55° and 70° Tw., and an experienced eye is needed to see ! 
that the dyeing on the hank treated with 7o° Tw. soda is 
stronger than that on the hank treated with 55° Tw. soda. 

(5) As the concentration of the soda used in inerceribing I 

is increased above 7o° Tw., an aoti^al diminution in the 
affinity of the fibre for the dyestuff accompanies the in- 
crease in concentration ; thus, the hank treated with soda 
of 7ff® 3fi!Pr. dyes much more strongly than does that treated 
with lytj. This reversal of the action of the soda is 

of so strongly marked a character that the hank treated 
with soda of 80° Tw. dyes to the same shade as that treated 
with soda of 3.5° Tw: 

Table I. 

Hanh^ treated with various Strengths, stated in Twaddell 
degrees, of Soda Lye aM9 ' C., and afterwards 
dyed with ^ per cent, of Benzopurpurin 4 B, 

I calculated on the o f the Hanks. 


® Tw. 


“ Tw. 

«Tw. 


° Tw, 1 

Tw. 


° Tw. 

1 

2s 

0 

14 

2 8 

12 ; 

45 

2.S 

'iO 

2 

2 s 

1 

10 

2s 

14 1 

30 

s 

45 

3 

2 s 

2 

i 

2a 

10 

55 

H 

CO 

4 

Ss 

.3 

20 

Ss 

18 1 

60 

H 

- 65 

6 

2a 

4 

22 

4s 

20 f 

0.5 

s 

00 

e 

2s 

5 

1 24 i 

Os 

22 1 

70 

a 

6.5 

7 

28 

6 

; 20 i 

Os 

24 ‘ 

75 

3w 

70 

8 

2s 

7 

28 1 

103 

20 

80 1 

7 w 

75 

9 

2S 

8 

I >i0 

10 8 

28 ,j 

80 

equals 

.35 

10 

28 

9 ; 

\ 35 

8s ; 

.30 1 



12 

2s 

10 1 

1 

' 40 

1 i 

3s , 

1 

30 l| 
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Since the observation is now made for the first time, that 
highly concentrated caustic soda has notably less eflect in 
mcreaBbg the affinity of cotton yarn for substantive colours 
than has a solution of less strength, it seemed desirable to 
repeat some of the trials. 

Hartik^ of the same spinning as before were therefore 
steeps In caustic solutions of concentrations ranging from 
50°-«^IS^ Tw. for 48 hours, and, after the usual exhaustive 
wosbiil^nd drying, were dyed with Benzopurpurin 4 B, 
using ona-aighth per cent, by weight of colour on the weight 
of the hankfi j the application of less dyestuff than in the 
previous, tests seemed desirable in order to facilitate the 
suhse^D^t ‘Comphrison of th^ dyed hanks. 

The t^tilts tabulated belo-w^ ('I'able II.) were thus 
obtamedii^j and confirm the previous conclusion that the 
most oc^eenllated soda solutions have less effect in 
iucEeAsing £hf affinity for the benzopurpurin than do those 
of less concentration, although in the second set of trials 
the turnipk seems to be with soda of between 65° and 
7<jl° Triplet in the earlier trials the turning point 
appeaveti tb lie between 1(f and 75° Tw. This slight 
apparent discrepancy might, perhaiw, Im attributable to 
the hmO of ocloor raed in the two sets of 

Irom the difficulty of 
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BO 

B.5 ! 

fiO 

65 

70 

75 

80 
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The reversal of the action of the soda Ifi 
affinity for colour during cuatinuous 'mgitplidtd, 
concentration of the soda with which the 'pojtblf 
is further of interest in that it might be conaCelsil 
generally hjld view that cold caustic has.agmreiibtiyi^ 
mercerising action than soda of the same 


a high temperature. ' i ' ^ / ^ 

We therefore made a series of dyeing triidi 
of the same kind of cotton as in the L 

caustic of 10°, 20°, 30°, 40°, and 50° Tw., ; 

in eacli solution at 20° C. and at 80° C. 'nes|»|Ki0iip^ 
keeping the solutions well stirred in tl&e 
ensure uniform action of the caustic ; after 
free from soda, the hanks were dried and dy^ 
in a boiling solution of Benzopurpitrm 4 M 

cunt, of colour on the weight of the hanks, Oo^t 
the hanks the results tabulated below (Tablii^ 
obtained, the same roughly quantitative, , 
description as was previously used being adicjit«% ' 

Table III. 


Soda of 1 
■’Tw. ! 

“ 

Soda of 
° Tw. 

I Soda of 
°Tw. 

% ''V' 

1 0, }iot 1 

8 

Untreated, 

40, hot- 

4s 

10, cold I 

2.S 

10, hot. 

30, cold 1 

5s ^ 

20 , hot 1 

2 8 

10, cold. 

50, hot 1 

9 . 

.30, hot ! 

3a 

2i», hot. 

40, cold ; 

6a , 

20, Cold 1 

2 8 

30, hot. 

50, cold 

61 . 


The result of this test is a very remarkaj|b|#^#|^ 
found that whilst caustic of 20° Tw. apphad liot cabi^ 
ultimately a slightly stronger dyeing tha* iiik' 

used cold, 30° Tw. soda applied hot ^Vit lest 
the resulting dyeing than does 20° Xw.- 
Tlie difference in action becomes accentuated as 
of the soda is increased; and so it is 
SO"* Tw, appUed at 80° C. affects the bank in munb 
same way-»8o far as its affinity for colour 19 
as 30° Tw. soda used cold. ' . ' ^ 

It seems to have escaped previous M 

caustic soda in such low concentratioi* pf ly'b: m* ^ 

2° Tw. has quite a cousidorable action llu Increnijlpg:^ 
the affinity of tlm cotton towards ' 
stuffs; and this is tho more remarkab^ & 
frequently customary to boil yarn in caustic vni|t |f 4^, 
or even of slightly, greater conoettttia^n»’'a»mvj^Ii||riW 
to bleaching. In order to throw^ 
question which here arises, a eeriek of 
which the same yUm as, betbre waa/steaped, in 
pf 1°, 2°, and 8° Tyr., bofih at 20* C. and ,at 
.jgihHites, and> eklmu4tif«ly'lsailring^l%4. 'WPiniffi 
, trended ^ 




April 90, 1M44] 


laEAKCHlSflJR gKMW. 


m 


8uddeu iooTease io the amount of thrinhage effected is 
observed to occur ^ as we point out below, tills concentra- 
tion of soda is about the same as that which shows the first 
appreciable action on the microscope stage upon the cotton 
fibre. Above 20® Tw. the extent of the shruikago increases 
with the concentration at a tar more rapid rate than before, 
and the greatest shrinking effect is obtained with soda of 
4a®Tw. 5 as the strength of the soda is increased above 
this concentration, the shrinkage observed diminishes con- 
tinuously until the concentration of 80® Tw., the highest 
which we have applied, is reached. 

The results now put forward find an important practical 
application in the action of soda of different concentra- 
tions on a technical scale. It is seen from Table VI. 
that the maximum shrinkage is obtained when jam is 
treated with soda of about 45® Tw., but we have observed 
that on treating yarn with soda of 80® Tw. and obtaining 
the slight amount of shnukage which is noted in the table, 
a further and quite considerable shrinkage takes place 
during the subsequent washing. This is of course only 
what would be expected, inasmuch as ‘the yarn impregnated 
with soda of 80° Tw."-a liquid of high viscosity — when 
treated with water becomes impregnated with soda of 
greater dilution, and the degree of dilution increases as the 
washing proceeds. Consequently the initial shrinking 
effect of 80° Tw. soda on the yarn is that noted in the table, 
hut the action which is exerted during the washing with 
water is, at any rate during the early stages of the washing, 
the action of a soda which has a much greater shrinking 
effect on the yarn, such for instance as soda of 50° Tw. 
On impregnating yarn with soda of about 50° Tw., and 
afterwards washing with water, no perceptible shrinking is 
observed to occur during the washing, the reason being 
tliat the dilution has the effect of making the soda less 
active than before towards the yam, so far ns shrinking 
action is concerned. If we, therefore, consider what will 
happen during the impregnation of yarn on the mercerising 
machine or of a cotton fabric during treatment on the 
stenter, it will be seen that with soda up to. say, 60° Tw. 
the main shrinkage will occur during impregnation with 
soda, whilst during the subsequent washing no additional 
strain will he put on the arms of the yam mercerising 
machine or on the clips of the stenter. The conditions 
are, however, quite different when the 3 'nrn or fabric is 
impregnated with soda of a higher degree of concentration, 
say, of 75° or 80° Tw. In this case less shrinkage takes 
place during the actual impregnation, hut, on wasliing 
afterwards with water, the yarn or fabric tends to undergo 
a further and considerable contraction ; with the high 
concentration of soda, therefore, the greatest strain is 
exerted on the arms of the mercerising frame or on the 
clijis of the stenter during the early stages of the washing 
with water. There is thus in this case a certain tendency 
for the yarn to tear or for the cloth to rip, which would be 
avoided if a more dilute soda had been employed. 

In connection with the dyeing properties, it is further 
clear that the application of soda of 70° or 80° Tw. will 
have a tendency to make the yarn or fabric dye unevenly 
because of tlie more powerful action on the affinity for dye- 
stuffs exerted by the lower concentrationa of soda, which 
will be produced locally during washing. 

On inspecting the curves given in Fig. 1 it will be seen 
that whilst the greatest increase in the affinity of cotton for 
substantive colonrs is contributed by the action of soda of 
about 70° Tw, concentration, the greatest shrinkage is 
obseped when soda of a mneh lower concentration is 
applied, ow,, of 45° Tw. This is douhtless dne to the opera- 
tion of the cause referred to ia the preceding pauragraj^s, 
viz.t 10 the fact that tbe treatment with som of 80° Tw. 
and afterwards washing involves the action, at any rate for 
a short time, of soda of all lower oonoentrations on the 
fibre ; this would lead to the yam treated with soda of 
BO Tw. and suhsequentlv washed, dyeing much more 
strongly than would have been the case if, after immersion 
m the $0° Tw. soda, the whole of the soda ooold have been 
removed from the ywn without ^ding water. It shonld, 
however, be noted that on wiehiqg.a yam sbmok by the 
imitfemaarion with canstio soda» some ebasie in the length 
ofthehhnkBsastbeenpeoted to ooonr anfte Ind^^e^ 
of any altertrions in length ptoduoed by the action of 


dilated sods temporarily formed j the extent of snob action 
is still nudet investigation. 

So far as the present trials can be interpreted, it would 
seem that a mat deal of evidence exists Indichting that 
the apparently increased affinity which cotton has for 
colouring matters after having been treated with soda is, in 
the main, proportional to the extent to which Shrinkage has 
taken place. We have now in hand a series of tests 
intended to elucidate this matter still further; tests in 
which the yam, after immersion in strong soda, is washed 
free from soda with alcoholic solvents under such conditions 
i that the action of aqueous caustic soda solutions of lower 
i concentrations can play uo part. A highly special case of 
! such proportionality between the shrinkage and the strength 
j of the dyeing would be that in which a given length of yam 
reiuoves the same weight of dye-stuff from the hath when 
it is mercerised as when it is unmeroerised ; the greater 
depth of colour exhibited by the mercerised hank would 
here be due solely to the same weight of colour being dis- 
tributed throughout a shorter length of yam than would be 
the case with the unmereerised hank. We find, however, 
on taking two hanks of the same length and dyeing them 
both in separate baths of tbe same concentration, the one 
after and the other before mercerisation, that tbe exhaust 
from the mercerised hank is much paler in colour than that 
from tbe unmorcerised hank ; the proportionality is con- 
sequently not of the special and simple character last 
mentioned above. 

We now turn to the microscopic examination of the 
changes produced in cotton by treatment with mercerising 
and other liquids. 

The microscopic examination of cotton offers certain 
difficulties which arise principally from the high degree of 
transparency possessed by the fibre ; these difficult^ are 
greater after the cotton has been treated with meroerising 
agents because the apparent transparency of the fibre as ft 
lies on tbe microscope stage is much greater than before 
the treatment. Further, if mounting agents are used in 
the preparation, more difficulty is experienced in tbe mioro»^ 
scopic observation owing to the refractive index of the fi^bro 
approximating to that of the medium and to the consequent 
loss of definition. It therefore sremed desirable to apply 
some^ artificial method of increasing the microscopic 
I definition, and resort was made to the examination of the 
; fibres between crossed Nicol prisms, a polorfter being 
I inserted under tbe suh-stage condenser and an analyser 
being placed in the eye-piece in such a position that its 
principal section lay at right angles to that of the polariser. 
The statement has been made (compare Outtmann, Manu- 
facture of Explosives, 1895, vol. 2, p. 59) that under these 
conditions ordinary cotton appears colourless, hut actual 
experience shows that all cotton fibres show interfisenee 
colours when examined microscopically between crossed 
JSficol prisms. The interference colours exhibited by raw 
cotton when examined in this wav are not veiy brilliant ^ 
they are doubtless due to internal strain in the otterwise 
amorphous material of which tbe fibre is composed and, the 
strain being apparently but slight, the colonrs are of such 
a lugh interference order ±at they are not visually 
brilliant. In order to enhance the brilliancy of th« inter- 
ference colours the authors prefer to insert above the 
polariser, and vnth its nrincipol direction at 45"^ to that of 
the polarising and analysing prisms, a mica plate of 
thickness as to increase the retardation of the light ptarii^ 
though the preparation by oue-elghtb of a wave-length ; 
this thickness of mica plate seems ordinarily to give the 
best results, but tbe most appropriate thickness for uite In 
any imrticular ease so as to obtain tbe maximum colour 
effect in the fibre is readfily ascertained by passing a quarts 
wedge of the ordinary kind between the eye-piece and tbe 
praparatMMi, and notmg when the most bi^iant display of 
colour is made by the fibres. 

Tbe mioroseopio examination of tbe cotton fibre betw#a 
crossed Nicol prisms, with tbe interposition of a one<^jfbti 
wave-leiigtb retardation plate in tbe manner Just deaeff^beC 
not o^y faeftitates tbe observation of tbe ontfine ^ viwe 
fib#, but mwliles the internal canal, eracks in 
and inteomil peonlioities of all kinds to be mode bot #^ 
mot ease, th# d^^rmmes in tMckiiess of variobi 
tbe being indicated changes bt tb« odoirr 
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jpmjlographs ia natural colourt which illastrate tbit 
paper bare been made bj the 8anger»Shepherd prooett 
in. eUIptioalljr polarised light under the conditiout of 
illuminatloa described above, and the authoir't thanks are 
4iie to Mr. Chas. VV. Gamble, Director of the Photo- 
graphic Department of the Manchester Municipal School 
of Technology, for the able assistance which he has rendered 
in the preparation of these slides. 

The microscopic examination of the raw cotton fibre 
shows it to oonaist of a flattened ribbon, the edges of which 
are somewhat thickened and usually slightly turned up ; 
flometimes, however, the edges are turned up to such an 
extent that they stand at nearly right angles to the 
surface of the ribbon. The best drawings of the cotton 
fibre which have previously been published are undoubtedly 
those given by Walter Crum (J, Chem. Soc., 1868, 
p. 40^ ; these pictures give a good idea of the general 
micros^pio appearance of raw cotton and show the slight 
thiekening of the edges referred to; in polarised light, 
however, the internal canal is distinctly visible as a 
flattened tube-like structure traversing the whole length 
of the fibre. Crum’s draAvings are, however, faulty in 
one respect, namely, that the natural twist in the fibre 
is not of the loose character which he depicts, but is 
flattene4, so that the twisted fibre has rather the appear- 
ance of a ribbon which has been twisted and creased 
rather than that of one which bus been merely twisted. 
It is sometimes stated that the natural twist of the cotton 
fibre always runs in the same direction. I'hat this is not 
80 is sufficiently indicated by Crum’s drawings, and is 
also evident on the most superficial microscopic examina- 
tion of the fibre ; the fibre is sometimes twisted iu the 
one direction and sometimes in the other. Further, the 
same fibre is generally twisted in parts to the rijjht and 
in parts to the left, several changes in the direction of 
twist being noticeable throughout the length of a single 
fibre : this change in twist is of great importance in con- 
nection with the production of lustre during raercerisation, 
as will be pointed out below. 

Fig. 2 represents the photograph of a plain or untreated 
cotton fibre taken iu polarised light as above described, and 
in Fig. ‘3 is reproduced the same fibre photographed in 
natural colours. 

On placing a few fibres of louse cotton on a slide 
under a cover glass on the microscope stage, and carefully 
watching the behaviour of the fibres us a drop of caustic 
soda placed on the slide gradually comes into contact with 
the fittfes, no change at all is observable in the cotton 
until the strength of the soda used reaches 16 ’ Tw. At 
this oonceutratioD, however, it is seen that the fibres 
untwist slightly during the two or three seconds after 
the soda nos come into coutact with tliem; the un- 
twisting is very incomplete and is at an end within three 
seconds or so at tlie ordinary temperature. On in- 
creasing the strength of the soda gradually, the same 
kind of behaviour is observed until a concentration of 
SO" Tw. is reached, and here the initial untwisting, which 
still proceeds with great rapidity, is followed by a very 
slow uncoiling of the twist of the fibre ; but even at this 
strength of soda the fibre never becomes quite unrolled. 
With soda of 22° Tw. babbles of air begin to make their 
Appearance in the internal canal, and the transparency 
which the liquid gives to the fibre is produced much 
mere slowly than with lower concentrations of soda. At 
a co&eentration of 26° Tw., the mitial rapid and the 
hiter skrwer untwisting action become confused and only 
one kind of nnooiling effect is distinguishable; that is 
to say, the fibto uncoils slowly and regularly during a 
period of about five seconds and the fibre is left as a 
somewhat fiattened ribbon, which is still slightly twisted. 
4t Tw. the Action of the soda is appreciably glower i 
the unooiling proceeds for about 15 seconds and has the 
of removing praotioally all the twist from the fibres ; 
at the same time, ^ becoming transparent, which 
appamtly indicates the soaking in of the soda, proceeds 
much more gradually thim before, and the running of the 
sodashstbngh the inteisml Aanal with the formation of air^ 
bubbloB ds much more 41stiiQCtly visible ithan «tthek)wet 
doneentrations. : With sqida of 80° Tw. the twist of the fibre 
for the first time >dlsa|ypeerB completely. With soda of 


85° Tw. the untwisting still proceeds with lair nmidity, 
oooupying about 15 seconds for completion, and kner the 
untwisting has become practically complete, the fibre is seen 
to swell, the swelling being accompanied by on increase in 
the transparency of the fibre; the two changes are, however, 
quite distinct, the swelling following the untwisting. At 
40° Tw. fewer air-buhbles are produced than before, and the 
swelling proceeds more rapidly, so that one part of the fibre 
is seen to be swelliug whilst another part is still in the 
stage when untwisting is taking place. At 45° Tw. no air- 
bubbles are left in the canal and the latter almost completely 
disappears ; the swelling and untwisting go on quite simulta- 
neously and the whole action is complete m about 15 seconds. 
The behaviour of the fibres towards soda of 50° Tw. is 
similar to that towards the 55° Tw. solution, with the 
exception that the action is a trifle loss rapid with the lye 
of higher concentration. With soda of 55" Tw. it is for the 
first time noticed that a perceptible interval elapses between 
the wetting of the fibre and the commencement of the 
uncoiling; this interval occupies about three seconds, and 
the subsequent action is completed in about 20 seconds- 
With lye of 60° Tw. no appreciable change occurs for the 
first eight second.s or so, and then the fibres begin to swell 
and to iiecome transparent ; after the swelling has occurred 
the fibres begin to untwist, and the uncoiling takes pldce 
very slowly and deliberately, requiring about a minute 
for completion. With soda of 65’ or 70° Tw. the same 
kind of action proceeds, the swelling preceding the uncoiling 
and the Avhole action going still more slowly, so that with 
70° Tw. soda evidence ot action is still visible after two 
minute.s’, contact. vSoda of 75° Tw. exerts no apparent 
action for at least a minute and takes about four minutes 
for completion ; the air-buhbles assume irregular shapes in 
the internal canal, giving an impression as if the flbre had 
burst open. With soda of 80° I'w. concentration, the action 
takes a still longer ume and nearly all the fibres appear as 
if burst or split ; a photograph of one of these burst and 
swollen fibres is reproduced in Fig. 4. 

In order to facilitate their comparison, these observations 
may be conveniently epitomised in a table (Table VII.). 

Tvnuj VII. 

Streiiglh of Soda | 

in * Tav. 

Otol.*# 1 No apparent olTort. 

16 to IS i Incomplete uncoiUiig durnignbont a second. 

20 ; Iniiial rapid niitwiiitiiig folloAvetl by .sluggish 

ditto. 

26 Rapid and slow uncoiling baeomo one, last- 

ing C seconds, 

.‘l.'i Uni wistlng followt'd by swelling. 

40 I Untwistirigand swelling procoedingtogether. 

60 to SO j Swelling pmiedes untwiating. 


The untwisting of the cotton fibre under the influence of 
caustic soda has not been refefred to by previous Avorkers 
in this field ; it has the. effect, when the cotton is mercerised 
loose, of converting the fibre into a plain surfaced rod 
which is bent more or less irreguMy, and which is very 
much matted together or entangled with other fibres. The 
entanglement of the fibres caused by the writhing which 
aUen(» the immersion iu soda is of coarse responsible 
for the difficulties which have niade the spinning of cotton 
which has been mercerised loose a practical impossibility. 

As a point of great importauee, which we now call atten- 
tion to for the first time, is to be noted that up to a cob*' 
oentraCion of about 40° Tw. the swelling action 6f the sdda 
follows the untAvisting, whilst at concentrations greater tbUn 
40° Tw. the reverse is the case, the untwisting fbHowing the 
swelling. Since the conoentranon of about 40° Tw. is tha 
lowest at which an effective meroerisiag action for |)raotical' 
putpoaes ean be effected, it follows that the prodneuen ^ A 
lustre nn cotton is necessarily oosneoted with fihe actioh hf 
soda nf si<^h ooncentration as causes the uutwiithig 
fibre to tahepiaesv either after the su^ng ls at or 

siigttltanedqwy *bu oceuftettce Of the sitoflSsgv * 
]tow*^bservatiou, that ebtoUji pauaei m 
Gotton fibre to untwist, is therejbre one of the detefttfluinit 






f«ton m the prodaotiw. dwmg tb« metcrtaing dewdoprfjaore ta*»ra, although ftt 1«». a»n.if uaurtie **»« 

ot cotton. , ' , . - . Twsata^ont of loose ootton on the 

Confirmation of this vie#, if it be correct, should be nt^crosoope stage with the solution showed that the fibres at 
obtainable hy investigatioff miorosoopically the aolion of hot Ant swell very gradually with the aeOompanittout of but 


Confirmation of tins view, if it be correct, should be 
obtainable by investigating miorosoopically the aolion of hot 
caustic soda solutions on ^ fibre, because it is known that 
hot soda is not nearly so effective a mercerising agent as is 
the same concentration of soda in the cold. We therefore 
took a caustic sOda solution of 50° Tw., which at 20° C. 
produces a brilliant lustre on stretched Egyptian yam and 
at 90° gives a lustre which is much less marked } on steeping 
the fibres in this at 20'' C. on the microscope stage, the 
appearances noted in Table VII. were observed, namely, that 
the fibres swell slowly and afterwards untwist ; but on 
arranging the microscope stage so that the fibres can be 
examined under the influence of the soda solution at 90° C., 
it is seen that at the high temperature the fibres began to 
untwist rapidly immediately they come in contact with the 
hot soda, and that after this untwisting is at an end the 
swelling effect sets in, but not until the whole of the 
uncoiling is finished. It is, therefore, clear that the neces- 
sary condition for the production of a good lustre during 
lucrcerisation is that the untwisting should follow the swelb 
iug, or at least that both swelling and untwisting should 
proceed simultaneously ; and that the inefficiency of hot as 
opiiosed to cold caustic soda in mercerising is due to the 
fact that with the cold caustic the swelling precedes the 
uncoiling, whilst with the hot caustic the untwisting takes 
place first. 

The production of a lustre during the mercerisation of 
stretched yarn has been previously attributed wholly to the 
shrinkage and the swelling which takes place during the 
action of Blrong caustic soda ; w'e have now shown that a 
now factor, namely, the untwisting of the fibres, is also a 
necessary one to the production of an appreciable gloss. 
The importance of this conclusion is such as to make 
further confirmatory evidence desirable before proceeding to 
discuss the exact way in which the untwisting is operative 
in giving rise to the lustre. We, therefore, examined the 
action of a number of other reagents on the cotton fibre, 
using the same kind of method of microscopic examination 
as in the above experiments. The results are here given. 

Action of a Mixture of ten parts of Soda hye of 2%"" B and 
one part of Water-glass Solution of AV B . — The use of a 
mixed solution of water glass and caustic soda of the above 
composition has been patented by Moister, Lucius and 
Bruning (Kug. Pats. 10,784 of 1897 and 11,313 of 1897), 
and, as Gardner remarks (Mercerisation der Baumwolle, 
1898, 44), the lustre produced by it is inferior to that 
obtmned with caustic soda alone j the mixture hinders the 
shrinkage, although it increases the affinity of the yarn for 
colouring matters. On allowing the mixture to act upon 
cotton fibres on the microscope stage, it is seen that action 
in slowly, the fibres beginning to untwist rapidly after 
about five seconds’ contact with the solution and becoming 
quite straight after about 20 seconds. At the same time 
swelling occurs, but to a far less extent than if caustic soda 
solution alone is used. Measurements made on a hank 
steeped at 20° C. and subsequently washed and dried showed 
that shrin^ge to the extent of 17*4 per cent, was caused 
by the action. The bank treated with this solution in the 


little untwisting ; after two minutes* action iha fibres are 
still seen to be swelling slowly, but tlie untiri^ing begins to 
wooeed mow rapidly. The whole action is far less marked 
than if ordinary soda lye is used, but after the eipiration of 
about four minutes the fibres are seen to have assumed 
somewhat the appearance of cotton fibres which have been 
mercerised in the stretched condition ; this seemi to be due 
to the slow swelling having partly absorbed the twist in the 
i fibre, and in such a way that traces of it still remain as 
j ridges on the round swelled surface of the fibre. 

I Action of Sulphuric Arid,— Mercer found that sulphuric 
I acid exerts an action upon cotton superficially resemhling 
that of soda ; we flnd that on steeping a hank of bleached 
j Egyptian yarn in sulphuric acid of 114° Tw., and ’subSe- 
j quently washing and drying, a shrinkage to the extant of 
9 -.5 per cent, in length is obtained ; at this concentration, 
j however, the fibres are rapidly attacked and partly dissolved. 

I A hank immersed stretched shows after washing a percepti- 
I ble increase in lustre. The examination of the action on 
I the microscope stage shows that the fibres rapidly untwist 
j immediately they come in contact with the acid and at the 
, same time swell and shorten. More rapid untwisting and 
I dissoliftion is observed with concentrated sulphuric acia 
' Action of Zinc Chloride •S'o/Mrion.— This reagent was also 
I mentioned by Mercer as somewhat similar in its action to 
! caustic soda. The microscopic examination of the action 
’ of a 50 per cent, solution shows that the fibres untwist very 
slightly at the moment of contact with the solution, but that 
I then the uncoiling stops and does not again set in j slow 
I swelling and shrinking are noticeable. A hank immersed 
loose was found, after washing and drying, to have shrunk 
by 2-3 per cent, and showed no lustre ; a stretched hank, 
however, was found to have become very slightly lustrous. 

Action of Syrupy Phosphoric Acid.— The shrinking 
action of strong phosphoric acid solution was also meut 
I tioued by Mercer. We find that no action is observahlb for 
, the first minute nud a half after phosphoric acid is brought 
I into contact with the fibres on the microscope stage j the 
1 fibres then, however, begin very slowly to untwist and 
j afterwards to swell. This action proceeds until the material 
I goes into solution. 

I Action of Nitric Acid o/83' Tic.— Fibres treated on the 
! microscopic stagf with strong nitric acid unwind very 
i rapidly ; they swell, however, only very slowly and to a 
I considerably less extent than with caustic soda, Tbp 
j abriiikage of yarn immersed loose in nitric acid of 83° Tw. 
amounts to 9 "5 per cent. Yam treated under tensieu 
exhibits a distinct lustre, which is, however, inferior to that 
produced by strong caustic, and is about the same aa that 
obtained with the mixture of caustic so^ and glycerin. 

^ Action of Concentrated Hydrochloric Acid.-<^n immer* 
sl<m in the liquid the fibres are seen to untwist rapidly, 
although not so rapidly as in strong caustic sods j , all^ 
swelling and shrinki^ also occur. A hank immersed jioose 
was found to have shrunk by only 1 '8 per cent, ftfier Wsbip 
I ing and drying, but exhibited no lustre,, whilst a hank 


unstretebed condition ^owed slightly more gloss than the immersed stretched developed a distinct luitre. 


raw yarn, whilst a hank immersed and washed whilst 
stretched exhibited a distinct lustre, although far less than 
if strong caustic alone had been used in the treatment. 
Treatment with this solution thus causes untwisting and but ! 
comparatively slight swelling and shrinking j and the faulty j 
nature of the lustre produced is traceable to the incomplete ^ 
extent to which these two latter factors participate in the , 
action. I 

A ettoH of a Mixture of two parts of Soda Lye of 38° J5. : 
with one part qf Olyeerin.^Tho use of this mixture for j 
mercerising purposes has been protected by the Farben- | 
fabriken vpnn. F, Beyer & Co. (I).Am 8, 10,126 of 1897), | 
wid is said Ho arrest the ehrinkage whUet increasing the j 


Action of Sodium Sulphide So/tt/toa,— -The appUt^tiOU of 
a 80 per cent, sodium sulphide solution for producing a 
silky lustre on stretched yam was protected by Schnemer 
(P.BA.., K1. 8, 12,196 of 1896). Wc find that immersfo^ 
in such a solution causes a shrinkage of 1*8 pet befit, ifi 
the length of the hank. The yam, immersilfiithcr stroiclied 
or unstretched, acquires lustre during the treatment, 
althongh not to anything fike the same extent a# whfifi 
caustic soda is applied to stretched yai’n. , On micro^^ 
so<^ stage the fibres are seen to untwist and to fwbll bfil 
slightly. , . 

S^urcUed Potaseium Iodide and Poti^um 
Iodide Soluti0nSi^Wo hB.ve previously shown tbkf 


^fiifigjjnd drying,tiiet a sbrtoksge of 18* 4, per cent, took haul: m sfitfixuted potassinm iodide solurioa if 
plaoe. yam imkaetned fiosiiretobed shotted :a slight k'S tmfit in len^, and a hank imiiisrMl 
gloss, and a hank immersed in the jtietohed oondmon acquired merely a sl^tly increased lustre, ^e 
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sligh. rocrea»6 in lustre was obtained on immersing a 
etretcbed hank in saturated potassium mercuric icdide. On 
the microscope stage no untwisting of the fibre can be 
observed, and only a slight swelling occurs either with 
potassium iodide or with potassium mercuric iodide. 

Saturated Barium Mercuric Iodide Solution. — We have 
shown that saturated barium mercuric iodide solution 
causes a shrinkage and an increase in strength in cotton 
yarn practically equal to that produced by caustic soda of 
65®T\v. (this J., 1903, '0 — 77). On microscopic examina- 
tion, however, saturated barium mercuric iodide solution is 
seen to cause no untwisting at all in the fibres, although 
great swelling and shrinkage occur. A hank immersed 
stretcheO developed hut a slight lustre. No action could 
he delected ou treating the fibres with Jormic or glacial 
acetic acid, or with ammonia on the microscope stage. 
On inspecting the results given above it will be seen that 
the liquids which cause rapid untwisting, strong swelling, 
and considerable shrinkage, namely, caustic soda, soda with 
water glass, soda with glj'cerin, and nitric acid, are those 
which cause the stretched yarn to acquire considerable 
lustre. These three factors, in our view, are essential to 
the production of any coiifciderable lustre, and it will be 
noted that when only two of these factors are operative no 
appreciable lustre is developed on the stretched yarn. 
Thus, sodium sulphide and hydrochloric acid cause rapid 
untwisting of the fibre, but only give rise to slight swelling 
and shrinking ; treatment with these liquids leads to the 
production of but little lustre on the stretched yarn. 
Again, barium mercuric iodide solution causes great swelling 
and shrinking, but does not make the fibre ui^twist ; this 
liquid, consequently, gives rise to the production of bqt 
little lustre on the stretched yarn. Lastly, zinc chloride, 
potassium iodide, and potassium mercuric iodide cause no 
untwisting and but slight swelling and shrinkage ; their 
application is thus attended by the production of but very 
little lustre in the stretched hank. A final, bnt probably 
the most convincing of all the confirmations of the truth of 
the view that untwisting, swelling, and shrinkage must all 
co-uperate for the production of a bistre in the treatment 
of cotton is to bo found in some results which we have 
previously published (this .T., 1903, 70-- 77). A hank, 
66*0 cm. in length, of an unbleached Egyptian yarn, 
having the breaking load of 417*4 + 2*1 grms., was 
immersed in caustic soda of 65® Tw., and, after w-ashing 
and drying, was found to have shrunk in length to 44*8 cm. 
and to have increased in strength to 526*3 + .3*8 grms. A 
similar hank immersed in saturated barium mercuric iodide 
solutiou, after washing and drying, had shrunk to 48*9 cm. 
in length, and its breaking load had increased to 526 * 6 + 
8*8 grms. The shrinkage and the increase in strength 
effected by these two solutions was, therefore, as nearly 
the same as could be produced daring any test of a practical 
nature, and consequently we can state that the swelling and 
the shrinkage caused were identical in the tw’o cases. The 
onl^ other difference is that in the case of the cnustic soda 
rapid untwisting of the fibre takes place, whilst with the 
barium mercuric iodide no such uncoiling of the fibre can be 
observed ; consequently, a stretched hank treated with this 
soda solution developed a perfect lustre, whilst a stretched 
hank immersed in the barium mercuric iodide solution 
showed scarcely any increase in lustre. 

The proof that the production of a lustre on treating 
cotton yam with reagents whilst in the stretched condition 
is dependent to as great an extent upon the newly observed 
property of untwisting which the fibre possesses as by the 
previously observed factois of swelling and shrinking is 
cor^let^ by the above observations. 

We now turn to the consideration of the pur<dy 
mechanical effect which causes yam mercerised under 
tension to appear lustrous. It has be(m remarked above 
tl^at after mercerising and washing loose cotton fibres they 
appear as plain smooth surface rods ; the internal canal is 
a^ost obliterated and the fibre is curved or bent more or 
less abraptly. We have, however, not been able to confirm 
the observation of lanj^ (Ffirberzeitung, 1898, 197) that 
the surface of the fibre mercerised loose exhibits many 
folds; the fibres after treatment show extremely regular 
surfkces and very few folds or creases are observable at 
all 


Further, the absence of the folds to which Lauge refers 
is plain from the photographs which he himself gives in 
illustration of his paper. The photograph, taken in polarised 
light in natural colours, which we now give (Fig. 5) of the 
appearance of a quite typical cotton fibre which has been 
mercerised loose, renders quite clear the strong contrast 
between the appearance of a raw cotton fibre (Fig. 2 ), also 
in polarised light, and the fibre mercerised loose. 

On stretching a raw cotton fibre on the microscope slide, 
fixing it at its two ends in a stretched condition by means 
of drops of wax applied at the two ends, and then watching 
it on the microscope stage whilst caustic soda of 65® Tw. 
is acting upon it, a clue is got to the true reason of the gloss 
produced during mercer isution. The fibre is seen to first 
straighten itself and then to swell under the action of the 
reagent, the twist remaining for the most part. After the 
fibre has become rounded, gelatinous and swollen by the 
alxsorption oi the soda, the untwisting begins to set in. Jt 
will be remembeied that we have shown above that with 
solutions sufficiently concentrated to effect mercerisatiou, 
the fibres first swell and afterwards or simultaneously 
untwist. 

One part of the fibre held at the two ends is seen to 
become twisted owing 'to the untwisting of some other 
portion of the stretched fibre ; later, another part is seen to 
twist, perhaps in the reverse direction to the first, owing to 
some other part of the fibre giving up its natural twist. 

This kind of action goes on until the original and natural 
twist of the fibre has become more or less replaced by the 
second kind of twist protluced by the previous unwinding. 
The fibre mercerised stretched thus presents the appearance 
of a gelatinous straight rod on which a series of pieces of 
corkscrew-like windings are visible ; on ivasbing the fibre 
and allowing it to dry, it is seen to preserve this shape. By 
tJiis process the original creased or folded ribbon which 
constitutes the raw cotton fibre becomes converted into a 
straight rod of nearly circular cross section which carries 
on its surface, however, a series of spiral elevations ; at the 
same time the fibre and the surfaces of the raised ridges are 
perfectly smooth ; the rounded surfaces of these smooth 
ridges reflect the light which falls on them from any 
direction in just the same way as do the turns in a polished 
corkscrew, and it is to the presence of these ridges, which 
are absent in the original fibre or in the fibre merceri.sed 
loose, that the increased lustre of cotton yarn mercerised in 
the stretched condition is due. For the purpose of illus- 
trating the appearance of these ridges on a cotton fibre 
merceri.sed in the stretched condition the photograph in 
natural colours of a typical fibre is given in Fig. 6 ; for 
purposes of comparision a photograph of a similar fibre 
taken in polarised white light is shown in Fig. 7. 

Lange (loc. rit.) has ascribed the lustrous appearance 
of cotton mercerised stretched to the fibre having been 
subjected to tension whilst still elastic, and states that such 
fibres present the appearance of “rods which are fairly 
straight, stretched, and transparent, with— in comparison 
with the fibres which have been mercerised in the loose 
state — smooth, regular surfaces.” The fibres, he remarks, 
have the appearance of “ a smooth tube.” 

That our view is coirect and that Lange’s is not, can be 
easily seen ou examining a mass of fibres which have been 
mercerised 8tretche<l, cither as such or in yam, upon the 
stage of a dissecting microseope under a magnification of 20 
to 40 diameters, allowing the light from some powerful 
illuminator to fall directly npon the fibres. It will be seen 
that the lustre or sheen of the whole mass of fibres is not 
due to a reflection of light from the whole or a considerable 
part of the length of the individual fibres, but is due to 
reflection from a number of points on each fibre^ that is 
to reflection from the sides of the ridges lying spirally on 
the surface of the fibre. 

Again, the cross section of a cotton fibre mercerised 
loose is nearly circular and, if Lange is correct in his view 
that the stretching during mercorisation has the effect of 
rendering the fibre smoother and more tube-like in appear- 
ance, the cross section of the fibres mercerised under 
tension should be still more nearly circular ; whilst if the 
new view which we now advance is correct, the fibre 
mercerised stretched should be less nearly circular in cross 
mercerised loose. This must be so. 
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because amongst a number of sections many would 
naturally occur in which the section is out across the ridges ; 
in these cases the cross sections should appear roughly 
polygonal in outline. 

We do not reproduce photographs to prove that this is 
actually the case, because Lange’s photographs, which 
cauuot be subject to any bias in our favour, as they were 
made witliout any knowledge of the existence of the ridges 
to which we refer, show very plainly the existence of these 
polygonal cross sections. 

It is convenient to construct a rough concrete model to 
illustrate the efficiency of such a method of obtaining lustre 
on a smooth polished rod as that of raising ridges on its 
surface. 

Fig. 8 represents a photograph of a frame, the upper part 
of which is filled with smooth-surfaced slightly tapering 
glass rods, whilst the lower part is filled with similar rods on 
the surface of which spiral ndges have been made by turning 
them before the blowpipe. It will be clear from the figure 
that the smooth rods — which are comparable to cotton 
fibres mercerised loose — arc far less lustrou'! than the ones 
carrying the spirals, and which are comparable with cotton 
fibres mercerised in the stretched condition. 

It is thus proved that the lustre exhibited by cotton fibres 
mercerised whilst stretched has a cause which has not 
hitherto been suspected. 

The efficiency of the practice sometimes adopted of pro- 
ducing a lustre on cotton y.'irn or fabrics by immersing 
them loose in caustic soda and subsequently applying 
tension, is at once explicable on the basis of our results. 
The fibres being held in the yarn or fabric cannot untwist 
entirely and freely as they do when immersed loose in the 
caustic, each fibre being held by its contact with others in 
the yarn j when the yarn or fabric is afterwards stretched 
whilst still gelatinous from the action of the soda, the fibres 
are straightened and the smooth and rounded ridges which 
give rise to the lustre are thereby produced. 

This paper practically completes our study of the physical 
and mechanical questions which arise in connection with 
the action of mercerising and similar agents on cotton. We 
are now occupied with the determination of the composition 
of the substances formed when the reagents dealt with in 
the paper act on cotton and also witli the quantitative ques- 
tions involved in the absorption of colouring matters by 
cotton and modified celluloses. The problem of determining 
the composition of the addition compounds of cellulose has 
been previously attacked by the ordinary methods of 
chemical analysis, but hitherto without great success. We 
have therefore devised a method in which the changes in 
composition of a solution are traced whilst the solution is 
actually acting on the fire ; the composition of the liquid is 
determined by means of the refractometer. We hope 
shortly to lay the results of this further work before the 
Srjciety. 

I^ISOUSSION. 

The Chairman observed that the mercerising of cotton 
fibres was a Lancashire invention, and that now considerable 
light bad been thrown upon the subject by the investigations 
of the authors in elucidating the various important points 
connected with this invention, and especially in explaining 
the manner in which the lustre was obtained on the fibre. 
They were constantly charged by politicians and the press, 
and by others who did not know the true state and condition 
of things in our districts, with inefficiency and ignorance ; 
but when they considered the improvements which were 
constantly being effected in our manufactures, and the 
establishment or new industries as the result of inventive- 
ness and ingenuity on the part of Englishmen, they mast 
consider that they were not so ignorant as they bad been 
pictured by those who knew nothing about them. He 
asked if H was not the highest acknowledgment of British 
efficiency that foreign nations were building walls of pro- 
tection which have not been found high enough to prevent 
iuveution. 

Dr. Ad. Eibbmann desired to know whether there is a 
difference in lustre if the cotton was treated at ordinary 
temperature or a lower one. He was of opinion that a 
great ipanjr improvements and nowlties were still possible 


in many directions. He had found that it was possible to 
form meitallio oomhinations—true chemical compounds, and 
not simply the depositions of oxides on the fibre* from 
which he had reason to believe that finally we should make 
new and probably startling products. He would like to 
ask whether there was a difference in the lustre produced if 
cotton was mercerised on the stretch, or if it were allowed 
to shrink and be stretched afterwards ? He further wished 
to know whether the authors had made aoy observations on 
the force necessary to prevent shrinkage and to recover 
shrinkage, and if they had found any difference in the force 
required for these two operations. 

Mr. Harold Lee said the paper was most interesting, 
whether from a scientific or commercial point of view. 
They all had bad their eyes opened by what they had seen 
and heard, and they must have been struck by the amount 
of hard work and patience which had been expended in the 
experiments placed before them. They had sufficient to 
take away with them, and anything he might add would be 
quite superfluous. 

Hr. Knecht asked whether the authors had made, or 
intended to make, further experiments with caustic potash. 
It was well known that caustic potash hag a very different 
action to caustic soda. He also asked whether, when defects 
had been caused by uneven mercerising, or perhaps by the 
cold washing wheu caustic sodas have been used above 
50'^ Tw., these defects could be remedied or not ? There 
were frequent oomplaiuts that mercerised goods were liable 
to uneven dyeing, and from experiments he had made he 
came to the conclusion that this irregularity was due to the 
fact that the goods had been left exposed to the air for a 
lengthened period, and that this exposure had brought about 
the formation of oxycellulose upon the surface. The ex- 
planation for this uneven dyeing as given by the authors was 
entirely new. 

Dr. H. Levinstein said it was often stated that mercerised 
goods have a greater affinity for dyestuffs than unmercerised 
goods. He thought the deeper shades were produced with 
the same weight of dyestuff on mercerised goods as on 
unmercerised goods. It seemed to him that this should 
not he the ca«te. A deeper shade of indigo was produced 
on mercerised than on nnmercerised go^ids. Ho should 
like to ask if the authors hud ascertained if the difference 
in shade of the hanks was produced merely by the colour 
going on quicker than in unmercerised goods. 

Mr. I'opE, in reply to Dr H. Iievinstein, said that his 
question was partly dealt with in the full paper ; merceris^ 
yarn certainly takes up a larger proportion of benso- 
purpurin 4 B. from a bath of given strength than does the 
same sample of yarn unmercerised. With respect to Dr 
Liebmann’s question, he said that the authors were able to 
confirm the view that soda is a more efficient mercerising 
agent at low than at ordinary temperatures. 

]\Tr. Hubnek, in reply to Dr. Liebmann, said that tome 
experiments had been made by Grosheints with a view to 
ascertain the force required to prevent shrinkage. The 
authors are now conducting a scries of trials, employing the 
various strengths of caustic soda solutions used in ex- 
periments described in the paper, so as to further dacidate 
this important question. In reply to Dr. Eneeht, he si^d 
that the only way which he could’ suggest for reducing the 
possibility of uneven dyeing of goods mercei^ed wim^a 
above 50'^ Tw., was quick and thorough washing With 
boiling water. In reply to a further question, be said that 
it was rarely the practice for pieces impregnated with strong 
sodt lye to be left exposed to the air for a lengthened 
period; if this, however, should have been the case, he 
thought it would be perhaps quite plausible to asoril^ the 
uneven dyeing of such nieces partly to the absorption of 
water, and therefore to the corresponding action ox lyes of 
lower ooneentratious on the exposed parts. 
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Meeting held at Chemist^ C7u&, on March 1904, 
Dr. viroil ooblrntz in tbb chair. 


anaIjYses of jalap. 

' Bt aUSSKLL W. MOORE, M.A., M.8( . 

The determbation of ream in jalap presents np special 
difflculties from a chemical standpoint, but in practice 
there are several points at which the manipulation is 
jattended with some trouble. First is the proper sauipline 
of* the root. Various methods of cutting, splitting, and 
irasping nl'ere tried by me, but all were abandoned in favour 
of a twist drill. This tool in dry jaJap produces a finely 
j)Owdcr6d sample from the interior of the root in proper 
condition for subsequent extraction. In immature or 
improperly dried samples the drill yields spiral pieces, but 
has so tom and broken up the root that the resin is very 
easily dissolved. The method of analysis is as follows : 

7 to ^ gi-ras. of the flue shavings or powder are extracted 
m a paper thimble in a Soxhlet apparatus with 95 per cent, 
alcohol for an hour. The solution contains, besides the 
resin, various coloured extractive bodies, which are removed 
by washing with water. The alcohol extract is poured 
into a porcelain evaporating dish of a diameter of 5 ins., 
containing hot water. The whole is heated on the water 
bath until the alcohol is driven off, and the resin separates, 
leaving a nearly clear solution. More water is added and 
the mixture filtered, care being taken to retain the resin 
in the dish as completely as possible. The washing with 
hot water is repeated twice, or until a perfectly colourless 
filtrate is obtained. After washing the filter thoroughly 
with hot water, it is dried and leplaced in the paper thimble 
first used, from which the e.xhausted jalap has been 
Removed. This is placed in the Soxhlet apparatus, connected 
with a fared flask, and the resin in the evaporating dish 
is dissolved in hot alcohol and carefully washed into the 
thimble with hot alcohol. The contents of the Soxhlet 
apparatus are then extracted for two liours, the alcohol 
expelled or recovered from the flasks, and the pure resin 
dried to constant weight in the air bath and weighed. The 
use of the' evaporating dish is recommended, since, where a 
beaker is used, the masses of resin adhering to the bottom 
and sides often cause the cracking of the beaker as it is 
heated and cpoled. The clearness of the filtrate is also of 
importance, as the evaporation of a slightly turbid filtrate 
yicuded a noticeable amount of resin. 

The above method presents no new principle, being 
practically the same as that of the process for preparing 
resina jaiap^ in the United KStates Pharmacopoaiu, but in 
analysing a large number of samples, attention to the 
points noted above has greatly facilitated th^ conduct of the 
work. 

A number of results obtained are given, to show the per- 
oeutagh of losin found in imported jalap. The Treasury 
regulations prescribe a standard of eleven per cent, of 
retJn. 

The samples analysed represent lots of doubtful quality, 
i^fiof these 28 out of 98 are finder the prescribed 11 per 
cent, standard, of which eight are over 10 per cent. There 
is considerable difficulty iu sampling inferior lots of jalap, 
as the roots are not uniform iu size or character, and re- 
samplefe of the same hag often show differing amounts of 
resiu. Complaint has firequently been made that the stau> 
dard foy resin in jalap is too high, but from the above 
figures on susptcious'looking jalap there do not appear to 
be just grounds for such a position. The well-developed 
and properly dried root often runs as high as 20 per cent., 
as will aho worm-eaten samples in which the content of 
resin is greater because of the consumption of the portion 
other than resin by the worms. The principal cause of the 
oocnrrdhfie of Inferior jalap Is want of care in gathering and 
drying the root on the part of the producers. In no w'ay 
can this be remedied mote effectively than by excluding the | 
inferior article from import and commerce. 


No. 

FerCent. 
of Besln. 

i!' ' 

Per Ckrat. 
of Resin. 

No. 

Per Cent, 
of Resin, 

1 

16*70 


14*26 

68 

17*10 

2 

s>1 

ii 85 

15*10 

69 

7*40 

3 

£l lO 

15*55 

.38 

10*20 

70 

71 

7*50 

14*70 

4 

12*16 

1 .37 

20*00 

72 

8*10 

5 

14-50 

ii ^ 

16*60 

78 

6*60 

6 

11-88 

89 

18*30 

74 

8*70 

7 

22*50 

i 40 

12*6 

75 

11*00 

8 

18-41 

41 

16-.35 

76 

6 ’ 6 R ) 

9 

23-34 

1 42 

10*80 

77 

11*60 

10 

11-34 

43 

11*00 

78 

10*70 

11 

17*84 

44 

8*40 



12 i 

14*83 

45 

11*10 

79 

8*80 



40 

16*00 

i 80 

16*40 

13 

! 12*47 

47 

12*80 

81 

18*50 

14 

10-12 

48 

12*00 

82 

11*00 

15 

10*12 

49 

1 < 14*40 

83 

9*40 

16 

11*76 

.50 

1 11*80 

j 84 

12*70 

17 

14*18 

51 

20-60 



18 

11*81 

52 

0*60 

85 

7*64 

19 

D-HS 

63 

12-80 

1 86 

7*79 

20 

13*42 

; 54 

15-90 

1 87 

16*00 

21 

15*14 1 

55 

10*50 

1 88 

11*34 

22 

11*14 

60 

12*20 

89 

U ‘30 

23 

14*60 

1 67 

11 * 9 (» 



24 

14*03 


— — „ . 

90 

6*14 

25 

11 * 7.5 

68 

11*60 

91 

8*73 

26 

14*67 

1 59 

12*60 



27 

12-80 

60 

13*30 

1 92 

13*57 

28 

^ 10-42 1 

61 

0*20 

I 93 

8*00 


^ ~ 1 

62 

0-.30 

94 

16*00 

29 

13-46 1 

03 

11*00 i 

96 

9*50 

.30 

14-30 ! 

64 

7*30 1 

96 

14 '* 78 

31 

14-20 

OS 

13*80 , 



32 

10*15 1 

66 

11*00 1 

97 

12*00 

33 

18*66 1 

67 

12*90 

98 

11-30 


Maximum, 23-34 2>er cent.; Minimum, 6*14 per cent.; Avernire 
12-60 per cent. '' ' 

The different lots are separated by lines. 


ON THE CUPELLATTON OF PLATINUM ALLOYS 
CONTAINING SILVElt OK GOLD AND SILVER. 

BY W. J. 8HARWOOD. 

The following notes may be of interest in connection 
with those recently published by H. Carmichael (this J., 
1903, 1324). The experiments were made primarily to 
ascertain the extent to which lead is retained in the cupella* 
tion of platinum alloys, and the extent to which the platinum 
passes into solution during parting. 

The platinum used was found to contain a litile iridium ; 
the gold was prepared by twice precipitating with sulphur 
dioxide, and melting with borax ; the silver was prepared 
by reduction of the chloride, and showed no trace of copper 
or gold; the lead was practically silver-free. 30 grms. 
yielding only 0 05 mgrms. on cupellation. 'rhe, metals 
taken were adjusted to within 0*05 murm., and the weighings 
made to 0-02 mgrm., but in tabulating the results most of 
the fractions have been neglected. Two parting acids were 
used in each case ; No, I was made by mixing equal 
volumes of water and of nitric acid of sp. gr. 1 *42 ; No. 2 
from one volume of water and two of acid. 

In the first series, equal weights of platinum, 100 mgrmS, 
each, were wrapped in about 5 grms. of sheet lead, with 
varying amounts of silver, or silver and gold, and cupelled 
at a temperature suitable for gold bullion ; they were left 
in the muffle about three minutes after apparently “ finish- 
ing.” After weighing they were warmed with No. 1 acid, 
washed, boiled with No. 2 acid, washed, dried, and weighed. 
No. 7 was heated to anneal the residnal gold. In eveir 
ca^e except No, 8 the weight of the final residue exceeded 
that of the platinum, or gold + platinum, taken. 

The ** loss in parting ” gives the silver and load, or 
ailYer and lead and platinum removed by the nitric acid ; 
^lefid retained” indicates the increase in weight after 
cupellation, neglecting absorption of silver by the cupel. 

with platifium alone, or with liule silver, the cupelled 
button IS of a dull grey ; slight increases iu the silver 
give a crystalline surface ; with two or more parts of silrer 
the button' closely ^t^ese rabies a normal silver button, but Im 
a somewhat steely appearance, and is usually brittle if the 
•ilv« is Joss than three times the weight of phtiaum* ’ 
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JFirst Seriei. 


No. 

Platinum 
taken. > 
ManrKJ. 

Silver 
, taken. 
Marms. 

Gold 

taken. 

Mgrms. 

' '• 

fiCAd 

retained. 

Mirrms. 

Loss in 
Partintf. 
Mgrms. 

Weight 

after 

^rtlng, 

Mgrms. 

Character of 
Cupelled Button. 

■' ^ 

BJSect of Acid on 
Buttoiu 

1 

lOO 

0 , 

0 

37’B 

0*6 

137*0 

Hard, silvery 

None visihle. > 

2 

lOD 

25 

0 

31 ‘0 

5-B 

150*6 

Dull grey 

# 

3 

100 

BO 

0 

26*2 

8*7 

167*5 

„ ' 

4 

100 

100 

0 

35*0 

48-0 

177*0 

„ 

Very slight. 

6 

100 

101 

48 

24*0 

3-0 

270*0 

Smootlai silvery 

Nouo visible. 

« 

100 

206 

4S 

22*0 

168*0 

218*0 

, Slight. i , 

7 

100 

208 

6 

lO'O 

280*0 

1 

42*0 

i 


Powdery residue. 


Second Series. 


No. 

Platinum 

taken. 

Silver 

taken. 

Gold 

taken. 

Lead 

retained. 

Platinum 
dissolved 
in Parting. 

ChaCracter of 

Cupelled Button. 

Colour of Solution. 


Mifrtns. 

Mgrrnfi. 

Mgrms^ 

TVlRrms. 

Mgrms. 



8 

100 

105 

0*0 

11*4 

30 

Very crystalliBed and brittle 

Brown. 

7 

100 • 

1 201 

6*0 

10*0 

63 

Bmooth, brittle 

Slightly crystallised 

I Colourless. 

(] 

100 

1 208 

48*0 

22*0 

0 

1» 

100 

310 

0*0 

10*0 

64 


10 

100 

427 

0*0 

5*0 

89 1 

Smooth and silvery 

I Brown. 

1 Colourless. 

11 

KHl 

470 

19*4 

2*0 

99 1 

I'-i 

100 

1.050 

107*0 ! 

1 

100 


1 





1 








Iti the second series tho amounts of platinum taken 
varied somewhat— the weights of platinum, silver, and gold, 
ranging from 300 to nearly 2,000 mgrins., H to 10 grms. 
of lead being used. The buttons were rolled out to nearly 
uniform thickness, and 200 to 500 mgrms. cut out for j 
parting. For the sake of comparison all are calculated to a 
iiuiform basis of 100 mgrms. of platinum. As the final 
residues were less hi weight tliau the platinum or platinum 
and gold taken it was assumed that all the lead and silver 
dissolved, and the figures under “platinum dissolved’' 
represent the platinum or gold and platinum taken, minus 
the fiual weight of tho annealed residue. Kesults 6 and 7 
are also included in this series for comparison. 

In Nos. 7, 8, 9, and 10 the platinum was left after parting 
in a very finely divided condition. On filtering the brown 
deciinted solution very little platinum remained on the filter, 
but the filtrate was still brown ; on standing three days a 
black powder separated, and the solution became almost 
colourless. In No. 13 the cupelled button was slightly less 
in weight than the platinum, silver and gold taken, the 
silver absorbed by the cupel doubtless exceeding the lead 
letaiued. 

In No. 11, attempts^ were made to estimate the silver in 
the nitric acid solution, by titration with potassium thio- 
cyanate. In this and in other instances when platinum 
was present, titration indicated more silver than was actually 
jiresent ; the excess of reagent consumed corresponded very 
closely to 4 mols. potassium thiocyanate for each atom of 
platinum in solution, but the end of the reaction is rendered | 
very indefinite by the platinum. 

From an examination of the tabulated results it is 
evident that the lead retained upon oupellation decreases, 
while the platinum dissolved by nitric acid increases, with 
an increase in the ratio of silver to platinum. An increase 
in gold, silver and platinum remaining constant, seems to 
decrease the dissolving of platinum, but rooi*e extended work 
is necessary on these lines. The retention of lead appears 
to depend mainly upon the fusibility of the button, oxida- 
tion ceasing for practical purposes when the button 
solidifies. This was proved by cupelling alloys similar to 
1, 3, and 8 at higher temperatures, the cupelled buttons 
weighing less, but it is not thought necessary to give the 
results, as these were doubtless modified by tho greater 
absorption of silver in the cupel under these conditions. 


.^otttngbam Bruton. 


Meeting held at Nottingham^ on Wednesday t 
March 30<^, 1904. 


MR. J. T. WOOD IN THB CHAIR. 


THE DETERMINATION OF THE 
IODINE ABSORraON OF OIL OF TURPENTINE. 

BY T, P. HA.RVttY. 

Since the Wijs method of determining the iodine , value 
of fats appears to furnish a true measure of their degree of 
uusaturation, it was thought that it might be of use in 
differentiating between pmene and limouene, the chief 
terpeucs respectively of turpentine and lemon oil, adultera- 
tion of the latter with turpentine or rectified turpentine 
being a common practice a few years ago. 

Theoretically, limoneue should absorb 4 halogen atoms, 
since it contains two double linkages, while pinene contain- 
ing one double linkage should absorb but 2 atoms, the 
ronpeotive iodine values (theory) being 872 and 186 — ^any 
figures obtained in excess of these when working on the 
pure substances must be due to substitution. Some support 
was lent to this idea upon finding that three sample of 
American turpentine gave iodine values respectively Of 18$, 
198, and 821, while by the same method the first 10 ^ 
cent, of distillate from six samples of lemon oil gave valtiea 
varying from .934 to 849. These experiments were mndO 
in 1901, and were not proceeded with. My attention was 
again attracted to the matter by the figures which Arohhutt 
gave for American turpentine in the Journal for Deo. 15, 
1902, aud which varied from 277*4 to 405*6 accord^ to 
the time of contact allowed. .Recently, with a fractioa df 
American turpentine 1 obtained results which did not apfiesr 
to be in agreemeiit with these. On looking further into thd * 
matter, 1 find that the quantity of halogen absorbed by 
turpentine is governed also by the excess of solution used 
and by the obaraeter of the excess halogen present in dbw 
Wijs solntiOtt-— t.e., whether iodiae or chlorine be present 
in addition to ICl. 

In tbe accompanying tables ore shown the dllliifllBt^ 
vidues cbtainod by varying (I) the time, (2) CWCess'^alilv 
Wijs' solution, (8) ebaractefr Of excess halogen over 
required for 101, ( 4 ) bydrafion of the acetic add. > p 

Soltdiim A coitsisted df ordinary Wijs^ Soluriqa* Cdititef 
ing HSI with a slight excess of iodine, 25 #.e. 

N/lO thiofolpfaate. 



[A^S<U180«. 
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Solution B consisted of solution A into Tvhich a sHflit 
oKcew of chlorine was passed. 2.i o.c. =» 51*5 cc. N/IO 
thiosnlphate. 

Solution C consisted of solutiou A into which a large 
excess of chlorine was jiassed till 25 c.c. » 68 c.c. N/10 
thiosulphate. This was then diluted to about N/5. 

The liquids used in these experiments were : (1) A 
fraction distilled from American turpentine between 155® 
and 156'^ C. ; (2) a sample American turpentine having the 
following characters : — {Specific gravity at 1 .5 • 5' C. » 0 • 8676 ; 
optical rotation (100 mm.) =4-8®; refractive index at 
20® C. » 1*4709; soluble in one half (or more) of its 
volume of 99 per cent, acetic acid ; 95 per cent, distils 
between 154® — 162® C., while the residue distilling above 
170® C. w'as 2-7 grms. per 100 c.c. ; flash-point (Abel) = 
94 ■ F. 


Table I. 

Fraction of American Turpentine, distilling 155® — 156® C. 


Time of Standing. 


5 mills. 


1 hour. ' .S Hours. 


Solution A. Excess hiilogoii 
used=42 per cent. : — 

Trace 1^0 present 

1 4 c.c. HjO added 

Solution B. Excess halogen 
used =40 per cent. 

Trace HoO present 

c c. H|0 added 

Solution 0. Excess halngdn 
used = ,12 per cent., trace 
HjO present 


205-7 

20(v 0 

20.5*5 

204-1 

205-3 

207-0 

227-5 : 

228 -f) 

229*1 

223*4 , 

220-8 , 

229 '0 

238-2 ' 


253 *0 


T able II. 


American Turpentine. 


Excess Halogen 

Tine of 
Standing. 



per Cent.' 
of Total Added. 

Solution A. 

i 

Solution B. 

2^5 

1 hour i 

1 131*7 i 


30 

„ 

151*3 


34 

»* ! 

172*0 ' 


40 

5 mills*. 1 

215*3 ! 

225*4 

40 

1 hour j 

215*1.214*0 ' 

2*25 ' 4 

40 

3 hours 1 

213*9 i 

224*7 

53 

1 hour 

33*2*7 1 

348*3 

HI 


409*0 ■ 

1 



With regard to the titration of the experiments, it has 
been suggested that water should always he added before 
potassium iodide, so us to minimise any reversal of the 
reaction. In the Journal for Dec. 15, 1902, 1 showed that 
this led to incorrect results, the halogen disappearing from 
blanjk experiments in amount depending on the time of 
contact with the water. 1 also showed that this loss was 
not mechanical, and am now of opinion that substitution 
of the acetic acid occurs on dilution. This does not seem 
unreasonable, since halogen substitution products of the 
fatty acids are formed in presence of iodine and iodic acid 
(Richter, Vol. I., page 272), both of which must be present 
after diluting Wijs’ solution conttuning excess of iodine. 
If this view is correct, a constant blank should be obtained 
by employing, instead of acetio acid, a solvent such as 
carbon tetra^loride, in which substitution cannot occur. 
This was tried, and no variation ensued upon diluting the 
blank with water and allowing it to stand 6, 30, and 
60 minutes resjpectively, w'ith frequent and violent shaking, 
tjriginal solution, 15 c.c. **27*1 c.c. N/10 thiosulphate. 
After 5 minutes* coutact with water, 15 c.c, a»27*0 c.c, 
N/IO thiosulphate. After 30 minutes’ contact with water, 
15 c.e. =» 27*0 o.c. N/10 thiosulphate. After 60 minutes’ 
contact with water; 15 c.c, **27*0 c.c. K/ 10 thiosulphate. 
Potassium iodide should, therefore, always be added before 
diluting. 


Discussion, 

Mr. Archbutt said he could confirm Mr. Harvey’s 
siatement that the amount of iodine absorbed by oil of 
turpentine from Wijs solution depended upon the amount 
of iodine in excess, as well as upon the time of contact. 
To measure the iodine addition value, a direct titration 
would probably be best, if it could be made ; but for the 
detection of adulteration, a high iodine value was an advan- 
tage and the occurrence of substitution did not matter, 
provided the results were concordant. He, therefore, pre- 
ferred to add a large excess of iodine. The experiments 
recoided in the following table, all made with the same 
sample of turpentine, proved that, if the time of contact and 
the excess of iodine were kept constant, concordant values 
were obtained. 



1 Excess Iodine. 

Tnno of 


' 

Contact. 

Per Cent, of 

Per Cent, of 


that Absorbed. 

Total Added. 

20 mins. ! 


4ti 

„ 1 

90 

49 

i 

90 

49 

20 niMiv. 1 

103 

r>i 

1 

103 

51 ' 

” 

103 

61 

20 mins. i 

113 

1 

1 

53 i 

„ 1 

ir< 

.53 1 


113 i 

j 

63 


loiline Value. 


2S.S-9 

290*0 

2Sl)-4 

Mean 2S9‘4 

SOI -4 
.'joro 
:joi '0 

Menu ;i()l*i 


80.** *2 
•SOfO 
305*0 

Moan 304*7 


The conditions of working which he recommended were, 
to allow 20 minntes contact, and to take care that at the 
end of that time the iodine left unabsorbed was at least 
equal to, but not more than 5 per cent, in excess of that 
absorbed. This might involve making one or two trial 
titrations, which was easily done. 


^rottls5 Jlprrttaiu 


Meeting held on Tuesday, February 23rd, 19D4. 


MB. T. L. PATTERSON IN THE CHAIR. 


LINTNER’S SOLUBLE STARCH AND THE 
ESTIMATION OF » DIASTATIC POWER.” 

BT JOHN 8. FORD, F.B.S.K. 

1. Introduction. 

During the last few years, a number of papers have been 
published dealing directly or indirectly with the determina- 
tion of the diastatic (amylotio) activity of malts, and a 
conspicuous feature of these has been a disregard of 
previous publications, more particularly of the fundamental 
work of Kjeldahl (Comples rend., Carlsberg, 1879, 109), 
and the important papers, by Duggan (Amer. Chem. J.,7' 
806 ; 8, 211), and Wood (Amer. Chem. J., 1893, 663), on 
the influence of traces of impurity on diastatic actiou, 

Maily of the contradictions and differences of opinion as 
to matters of fad prevalent in certain of the more recent 
publications are, in the estimation of the writer, due to the 
omission of precautions indicated by Kjeldahl, Duggan, and 
otliers, and the object of this communication is to again 
draw attention to these, and certain other precautions whieh 
must be observed, if uniformiijr of results is to be attamed 
in experiments on amylotio action. At the same time, the 
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writer re^^rets that his contribution to the subject is also of 
u contradictory, as well as of an incomplete, nature. 

In a recent paper (Woch. f. Brau., 1902, 813), Mohr 
gays- “It is well known that the activity of diastase 
may be increased even ten times by the addition of mere 
traces of certain substances, such as aspamgine, lactic 
acid, &c.,” and results are given showing such differences. 
Effroiit* in “ Les Enzymes,” and elsewhere, makes some- 
what similar assertions, and gives data, showing the 
accelerating effect of asparagine, acids, and certain salts 
on diastatic action. Griiss (J. Pharm., 2, 275), and 
Jniigk (Pharm. J. Trans., 14, 104), make mucli the same 
observations with regard to the effects of asparagine and 
acids respectively. Brown and Morris (J. Chem. Soc., 
Ift90) also state that the addition of very dilute acid 
stimulates the action. These views have received very 
general acceptance, the results of Effrout in particular 
being frequently quoted. In the opinion of the writer, 
this apparently favourable effect of added acid is due, not 
to the acid per se, but to its iicutralising alkaline im- 
purities present in the. solutions. Very minute traces 
of alkaline impurities have a powerful inhibiting effect 
oil diastatic action, and when these are less or more 
neutralised by the added acid, the action approaches its 
normal maximum, which takes place in a neutral solution, 
or at least in one in which the free hydrogen or hydroxyl 
ions ai'e at a minimum. 

That this is the explanation seems probable from th<; 
fact that the salts, mentioned by Effront and others as 
aeeelerutors, appear to be all acid oues ; and it will bo shown 
subsequently, there is in laboratory operations a source of 
alkaline contamination, which is generally overlooked. 
That the starch used by Mohr (Woch. f. Prau., 1902, 94) 
was really alkaline, appears likely from his results with 
asparagme; at 17'— 18'" C. be finds little difference, but ut 
r^3 C. a marked increase of maIto.se m presence of 

asparagine. Now an aqueous solution of asparagine reacts 
much more strongly acid at 515° — 55° C. than it does at the 
lower temperatures, thus, at the higher temperature, there 
being a mort; complete neutralisation of the alkaline im- 
purities, diastatic action is greater. On exceeding a certain 

addition he found the action was retarded, this being due to 

tlie presen(*o of an excess of acidity. Degener (Chem. Cen- 
tral!)]., 1897, 2, 930) has pointed out this peculiarity of 
usparugitie solutions (which the writer had noted indepen- 
dently), and he attributes it to decomposition of the 
complex molecule, not to hydrolysis, lie has also shown 
that many organic acid solutions require more alkali for 
iieutrali''aTion (wdth indicators) when hot, than when cold. 
Malt extract solutions exhibit the .‘same phenomenon, but 
m their case hydrolysis of phosphates probably plays a 
pari. 

With regard to the reaction of starch preparations, as 
deteruiiaed by colour indicators, this depends upon the 
iialieator; a solution of ordinary soluble starch, may be 
neutral to rosolic acid, acid to phenol-phthaleine, and 
alkaline to methyl orange ; so in speaking of a starch as 
being neutral, it is necessary to define in what sense the 
word is used, and this point will be referred to again. 


2. Experimental. 
a. Maltose Constants. 

In the determination of the copper reduction of the 
saccharified starch solutions, the method described by 
Brown, Morris, and Millar (J. Chem. Soc., 1897, p. 96) was 
emplo} ed, and the writer, having some specimens of carefully 
purified maltose, took the opportunity of verifying the values 
given by them for the copper-reducing power of this sugar. 
The maltose used, was obtained by ihe fractional crystallisa- 
tion of a thrice crystallised preparation made from arrowroot 
by diastase hydrolysis. The fractions of the same rotatory 
power were mixed, and portions dried over sulphuric acid, 
and phosphoric anhydride, in desiccators for some weeks. 
The specimen kept over phosphoric acid, when dried in 
vacuo at 106” C. lost 5 * 5 per cent., that from the sulphunc 
acid desiccator lost 5 ' 7 per cent, in vacuo at 106” C., and 
a portion dried in a current of air at 90” C. lost 0*7 percent. 

• Effront : ‘‘Les Enzymes et lews Applications.” Paris; 0arr6 
et Naud. 


0*4470 gnu. of this, dried in vacuo at 106® C., weighed 
0*4250 grm., which is the theoretical yield for maltose 
hydrate. These results confirm the observations of the 
above authors as to the difficulty or impossibility of obtain- 
ing a definite hydrate, by drying in a desiccator, but indicate 
the possibility of doing so by drying in air at 90° C. For 
the determination of the rotatory power, 8*285 grms. 
anhydrous maltose was dissolved in water, and made up to 
100 cc. (i.r., the volume at 15*56° C. of 99*807 grms. 
water in air) ; the solution weighed 10 1 *096 grms., and its 
sp. gr. is*6®/15*6® was 1*01295 determined, and sp. gr. 
15*6/4° 1 *01220 calculated; the rotation in a 2-d.m. tube 
was hance [«]u„ba —139*0°, value somewhat 

higher than that of Brown, Morris, and Millar. From 
various other determinations the writer has always obtained 
this value for concentrations of 8 to 10 per cent., and he is 
inclined to think that his higher result is due to the 
polarimeter employed, as this instrument gives for sucrose 
67*0°, a value also higher than that usually 
accepted. Several determinations of the solution density, 
at different concentrations, were in close agreement with 
the results of the above observers, and, as will be seen 
below, the copper reductions are likewise so concordant 
as to prove that the specimens of maltose used by these 
workers and the writer were equally pure. 

Copper-reducing Potrer of Maltose^ ihe Copper being 
iceighed in Gooch Crucibles as CuO. 


Multoso taken. 

CuO found. 

Equal to Maltose b.v 
Brown, Morns, and 
Millar’s Tables. 

Mp-rms. 

M^.TlllS. 

Mgnna. 

45*5 

65*H 


Sri 

113*5 i 

H*2*3 

1(57 *2 

2iyi ' 

107*0 

221*0 

.300*0 1 

?.2()*0 

26r.*6 

3(!2*S 1 

2(50*0 

‘29.3*0 

393 -.-J 

292*2 

312*5 

1 4*27*1 ! 

1 313*0 

1 


With the same maltose a few experiments were made 
with Kjoldahl’s (Comptes rend., Carlsberg, 1895) method of 
reduction, by boiling in an atmosphere of hydrogen; the 
results were as follows for 30 c.c. Fehling : — 


Maltose taken. j 

1 

CuO found. j 

Maltose by 
Kjcldahl’s Tables. 




Mfcrms. 

Murms. 

Mp-ms. 

.39*.*5 

(54*0 1 

39*7 

82*8 

129*0 

82*0 

130*3 

19S*0 

120*0 

183*0 1 

273*0 

183*5 

195*3 j 

291) *0 

108*5 


The agreement here is also very close. 

Experiments were made to see if simple drying of the 
GujO precipitate, in the water oven, gave the same results 
as ignition to CuO. Slight divergences were invariably 
obtained, indicating a certain amount of oxidation of the 
cuprous oxide under such conditions of drying, it generally 
weighing from 2 — 3 mgrms. more than the amount 
calculated, from the CuO found, in precipitates of 0*1— 
0*2 grm. The difference in weight was proved not to he 
due to retention of water by the asbestos. 

It may also be mentioned here that in ^ the writer’s 
experience, the reduction (by means of ignition in hydro- 
gen) of the copper oxide to metallic copper is quite 
unnecessary, as with reasonable care ignition to CuO 
gives the same results. 

h. Soluble Starch of Various Origins, Preparation, 
and Properties. 

Ordinary preparations of soluble starch invariably con- 
tain phosphates, and possibly traces of organic pbospfaorua 
compounds, which are not removed by prolonged treatment, 
with dilate alkali or add, or washing with water. l*fe- 
oipitation of aqueous solutions of the starohii with nioohnl^ 
carriM down the phosphates with the atarribf stnd to 

0 
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dUniinate them anything like completely, it it nccwMry to 
tittow down the etarch repeatedly, from acidified fioiatioiia, 
l^ritb alcohol. Starch obtained thus retains acid, which 
oanitot 1)6 washed out readily with alcohol, and to remove 
this, it is necessary to redissolve in water and precipitate 
with alcohol several times. This operation is not easy to 
cany out, because when the starch solution becomes free 
from acid or suits it forms a “milk” with alcohol, which 
docs not HCfiarate even ou long standing ; addition of a very 
sinull quantify of ])nrc pciassiuuior sodium chloride induces 
liocculhtion, but the starch then contains traces of the added 
salt. Neither of these chlorides, however, has any direct 
effect upon diastalic action. Starch prepared thus, though 
practically ash free (except for the traces of added salt), 
when ignited with sodium carbonate and nitrate ^hows the 
presence of phosphoric acid, and the writer has not obtained 
from potato starch a preparation which j added leas than 
0 * 1 per cent. P./J5. An attempt was made to remove the 
phosphorus comjiound from a potato soluble starch by 
extraction Avith alcohol, and ether alcohol. Tim original 
starch gave 0*17 jier cemt., and after six weeks treatment 
0*15 per cent. P*/),. The starch was then found to he , 
strongly alkaline to rosolie aeid, probably owing to 
solution of alkali from the glass extraction cylinder, so 
the attempt was abandoned. 

►Soliihlo starch prepared by alcohol precipitation as 
described, is fairly pure, and nearly neutral, that is to say, 
it gives no reaction with roEolic acid or methyl orange, 
though usually somewhat acid to phenol -phthaleinc. 
10 grams equal 1 e.c. N/lOO NaOH ; this, though an appre- 
ciable quantity, is relatively small compared with that of 
ordinary preparations of Tiintner’s starch. 

It has recently been noticed that other starches than 
potato, such as maize, wheat, or rice, contain less of, or 
are more easily freed from, phosphorus compounds, and the 
writer has prepared from maize, specimens which are 
certainly a close approxiimitiou to the pure substance. 

To prepare starches in this way for use in technical 
laboratories is out of the question, and fortunately un- 
necessary, and we use the ordinary Lintner’s preparation ; 
and in connection with the washing of this free from acid 
it must he pointed out that the usual directions, to “ wash 
until the wash waters are free from acid,” are by no means 
sufficient, as the starch may still he strongly acid, though 
the wash water is neuiral. Indeed it seems to be almost 
irapohfiible to remove acid from starch hy washing wdih 
distilled water. Saare (Ann. Agronom., 1C, 471) drew 
attention to this many years .ago. The writer has tried 
geverul times to remove all traces of acid by prolonged 
washing with distilled water, hut bacterial fermentation has 
usually interfered with the attempts ; this difficulty mi^bt 
of course be overcome by the use of some antiseptic, which 
does not inteifere with diastatic action, such as toluol, 
chloroform, oil of cloves, ^c., but an attempt made thus, 
was not more successful. 1 kilo, ot maize .soluble starch 
was stirred for 1 hour with 7 litres of distilled water, twice 
a day for three weeks, toluol being added as an antiseptic. 
At the end of that time the starch was still strongly acid, 
lO^grms. equal to 8 c.c. N/lOO N a OH, rosolie acid, and 
18*c.c. N/lOO NaOH, phenol-pbthaloin, ns against 6 c,c. 
and 14 c.c. respectively at the start. There was no 
evidence of fermentation, so presumably the increase of 
acidity is duo to some other cause, possibly hydrolysis of 
the phosphates present, along with a preferential adsorption 
of acid by the starch granules. This is probably the 
explanation, as the wash waters were slightly alkaline for 
the first week or so. It must, however, be explained that 
this starch was not obtained under the ordinary conditions, 
as, after digesuou with hydrochloric acid, and vvashiug 
until the wash waters were neutraJ, the acidity of the starch 
was determiued, and a quantity of soda, rather more than 
equivalent, added, the mixture being shaken for some 
' hours and allowed to stand overnight. It was then filtered 
and washed until tlie excess of alkali was removed, *.e., 
until the washings ran through neutral, Avhen the starch 
was found to be aoid, and at this stage was used in the 
experiment just described.*" 

• Tuis is true also for preparations made by nitration, acetyla- 
tion, and solution in frlycerin or sodium hydroxide, unless purided 
by repeated precipitation. 


By using tap water— wat^r containing, calcium 
carbonate — the acidity of the starch is neutralised, but If 
care be not taken an alkaline preparation is obtain^* <1^ 
possibly the general employment of ordinary water, for 
washing, accounts for so many specimens being alkaline. 

In all cases after using tap water, it is advisable to rewash 
with difitillad water until a portion of the starch dissolved 
in boiling neutral water, gives no reaction >vith rosolie acid, 
or is at most faintly acid to that indicator. 

The various raw starches, as maize, wheat, barley, rice, 
arrowroot, or potato, aie not equally suitable for the pre- 
paration of soluble starch, owing mainly to the difference 
in their rate of subsidence in water. Large grained potato 
and arrowroot si'ttling rapidly, washing can be carried out 
expeditiously; maize does not settle so well, and wheat, 
barley, and rice do .‘o even more slowly. Potato starch, 
owing to this property and its low price, is the usual 
material employed, thf>ugb arrowroot, save the price, is 
equally desirable. Whichever starch is used, it should first 
be washed with water, then with halt per cent, soda, again 
with water, and then digested with hydroehloric acid 
sp.gr. I*0y7 for two to three day.s at 40“ (A, or until a portion, 
after washing free from excess of acid, dissolvc.s readily in 
boiling water, and shows no sign of gelatinised granules. 

If the action of the acid be not carried far enough, the 
solution filters badly, rendering the determination of its 
copper-reducing power difficult. Ou the other hand, if the 
treatment he carried too far there is a very eousiderahle 
production of araylo-dextrin. Indeed, all soluble starches 
prepared in the heat hy acid contain this substance, and it 
is to its presencts and not to that of maltose or glucose, that 
their copper-red ucing power is due. This is proved h} the 
fact that }cust lias no effect in reducing the amount of 
apparent maltose in solutions of the starch, and that these, on 
dialysis, yield, not sugars, but a body having the properties 
of amylo-dextrin. 

Stduble starch (100 grins.) from arrowroot by Lintner's 
method, dissolved in watc*r, was dialysed for two days, the 
dialysate couecDtratcd and precipitated ivith alcohol tiiice, 
the precipitate then dissolved in water, and evaporated to 
remove alcohol, was made to a volume of a()*03 c.c., 
weighing 50*434 grms. 

The solution gave a red-hrown colour wdtli iodine. 
10 e.c. dried in vacuo at 110° C. weighed 0*1985 grm., ash 
0*001.5 grm. 10 e.c. reduced 0*036 grin., C’uO. Jlotation 
in 2 dm. tube =» 7 *47°,,. 

These results correspond to [a]o ubs 189°, Kubs 14*4, 
which are the \ allies given hy Brown and Morris (J. Chem. 
Soc., 1889, 453) for amylo-dextrin. 

The soluble starch used here, had the constants [a]Da],.j. 
195*7, Babu 7*4, and is thus a mixture of 48*0 -per cent, 
starch, and 51*4 per eeot. amylo-dextrin ; in this case the 
action of the acid had been carried rather fur. With care 
it is easy to prepare solubk* starches free from unaltered 
starch with K fi to 3, or coiitaining from 13 to 20 per cent, 
amylo-dextrin. By allowing the action of the acid to take 
place in the cold soluble starches with K as low as 0*2 to 
0*5 may be obtained, but these do not give such satis/actorj" 
solutions for ordinary manipulations as those with K 2 or 
thercabout.s. For practical purposes of diastasimetry the 
presence of a slightly greater or less proportion of amylo- 
dextrin ill the starch, is of no importance, as is shown hy 
the following results : — 

1 c.c. of malt extract*" to 70 c.c. of each solution, f 1 Hour 
at 40“ C., boiled, cooled, and made to 100 c.c. 

Gnus, of OuO 
per 100 c.c. 

Gelatinised starch, liquefied by diastase 0*54 


„ plus 5 pel cent, amylo-dextrin . . 0*53 
» M 10 „ „ .. 0*64 

Soluble staicli 7. 0‘53 

Amylo-dextrin li 14*4 0*57 . 


•Unless otherwise mentioned, tho malt extract used is always 
pieparejl by extracting 20 grms. finely -around malt with 600 c.c 
distilled water for six riours ot 20® 0. The error of meaadremenl 
of the X 0,0. from a special pipette does not exceed ± 2 mgrms. 

t 70 C.C. 01 starch solution always used in the experiznei^i 
throughout this paper, lUe strength being so arranged that tmi 
volume cori-cspoudi to 2 grms. dry starch. The action is st^pec 
by boiling, or by addition of alkali, as is expedient. 
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Effront, in “Los Enzymes,” stales that starches from 
Eiffel ent sources act differently with diastase, and seems to 
imply that this results from some actual difference in the 
-tarch qud Starch. Linp (J. Fed. Jnst. Brewing, 1903, 
454) also finds that soluble starches prepared in different 
ways give different results with diastase. There is no 
doubt that preparations of soluble starches do differ in 
i-ertain physical characteristics, but tho writer is of opinion 
ihat when different specimens give different maltose pro- 
ductions with diastase, it is not the starch which causes the 
variations, but the impurities present in the specimens. 
I’are starches, or rather, one should say, purified starches, 
^v’hethcr soluble starch prepared by acid, or by gelatinisation, 
and liquefaction by diastase, or in tho form of properly 
prepared “ pastes,” undoubtedly give similar conversions 
Avith equal quantities of diastase under similar conditions, 
that is to say, solutions of soluble starches from any source, 
when equally pure will give the same maltose production 
when acted upon by equal amounts of diastase.* This 
remark does not, of course, apply to starches wheo in the 
T>olid (natural) state, where the rate of dissolution by malt 
extract or diastase varies greatly, nor to starches prepared 
from malted grains, nor to the action of diastase, under 
ihrewing conditions, in the mash tun. These are conditions 
which do not come within the scope of the present paper. 

The starches mentioned below were, with the exception of 
ihe barley, bought commercially, and purified by treatment 
Avith dilute alkali and acid, being well washed and air 
dried. Portions (15 — 20 grins.) were gelatinised and 
ht|U(‘tiedat 71)"’ — 80'^ C. with a trace of precipitated diastase, 
boiled Avh(‘n limpid, and made to 500 c.c., 1 c.c. of malt 
extract was added to 70 c.C. of each solution at 40"' C., 
kept for one hour at 40^ C., solutions boiled, and made to 


100 c.c. The resulte in all cases are corrected for re- 
duction of starch solutions, and malt extract, 


Statth Variety. 


, CuO i)er Eeaeliion of Id fpins, 
I I0t)o.c.t EoiwUoAoid. 


Arrowroot, Natal i 0*63 

Kioe 

Wheat I 0 62 

Maize 0‘63 

Potato I 0-64 

Barley I 0’82 

Arrowroot, unpurifled : 0'47 

„ Lintner’s soluble .. . I 0*54 


Neutnil. 

0-17 <M3. N/lOOKtOH. 
0*17 C.O. N/lOONdOH. 

0 10 tx.y/mUMl 

Neutral. 

0-17 c.c.N/l00NaOtt. 
0*50 O.O. N/lOO H,SO*. 
Neutral. ^ 


t In all cases CuO per 100 c.c. is expressed as grms. ' 


Tt is evident that the origin of the starch has, under these 
; conditions, no influence ou the results when the starches 
; are purified, and it may be mentioned that O’SuUiVaii' 
(,T. Chem. Soc., 2, 141), in one of his earliest communica- 
tions on the transformation of starch, states that though he 
used potato starch, he sati.-fied himself that various other 
starches gave the same results. The writer has verified 
O’Sullivan’s statement, by conversion of “ pastes,” made 
from the first six starches in above table, with precipitated 
diastase at 58’ C. The corrected values [a]„jj,g3 174° — 

I 176°andR3.j3 42—44, being very close, considering that 
i tho starches, though purified, were not “ pure,*' and that 
I the diastase, like most alcohol precipitated specimens, 

; was distinctly alkaliue to rosolic acid (I grm. =» 16 e.c. 

N/TOt) II2SO4). From tho above starches soluble prepnra- 
I tions were made by Lintuer's method, and tested similarly 
)' with the results below : — 


starch. 

CuO per 
100 C.C. 

iRcttcfion p'?r 10 grms. 

Rosolic Acid. Phenol •phthaleiuo. 

Ash 

per Cent. 

\n-owroot (a) 

0*64 

Aoid 0*8 C.C. N/lOO NaOH. . . . 

Acid 6*0 C.C. N/lOt) NaOH. . . 

0*10 


0'.V} 

„ 8 7 «... 

.. 27*0 

»>*o« • 

\V heat j 

0*.>11 

..6 2 „ . 

M 27*0 ./ 

0*10 

Maizp , 

0*.63 

I . 4*0 M M • ♦ « » 

2!J*0 

0*07 

I’otiito ! 


,,1*6 ,, ,, .... 

16*0 „ ... 

0*15 

\rrovvroot (fi) 

o-.'i-l 

0*6 „ .. .... 

„ 6*0 ... 

008 


0*47 

.Alkaline 1*0 c.c. N/lOO HaSO^ 

10*0 

0*18 

PotntoJ 1 

0*44 

.. 2*0 

1 

•• 

" 


t Tins starch was inado from a “purest ootnmerclal larina.” by gelatin 1 sat ion. and liquefaction Avith a rmce of diastase, th« solution 
afitTccmceiitratiou being precipitated, twice only, with alcohol. Tho result shows well how tho impuntios are carried down witfi tho 

xtiiicli. 


The slight differences shown above may very well be 
accounted for by variations in the impurities, and we may 
^Ilfclv infer that equally purified preparations of Lintner’s 
Miluble starch, from starches of different origin, will give 
the Slime maltose production, with equal quantities of 
diastase. The above preparations, though exhaustively 
washed Avith distilled Avater, are by no means pure, and if 
tile acidity to phenol-phthaloine bo taken as due to 
Mli2P04 (and there are rea.sons for this assumption), 
then it Avould appear that traces of acid phosphates do not 
interfere with diastatic action to any extent. This we 
might infer, for tho MH3PO4 dissociates iu solution into 
M + lljpfj^', and the further dissociation of H3P0'4 to 
H HP0"4 being very slight, there are few free hydrogen 
ions present in the solution, which is thus only feebly acid. 
In the case of the starch solution alkaline to rosolic acid, if 
this be taken as indicating the presence of M2HPO4, which 
dissociates into Mg + HPO4", the HPO/' unites with the 
IP of the water, HPO4" + HOH - H3PO4' + OH' forming 
the less dissociated H3PO4', and there thus being an excess 
<if hydroxyl ions present the solution is alkaline, and 
unfavourable to diastatic action. Tho conditions are of 
course not so simple as this, but those views, in the main, 
are probably correct, and will be referred to again. It is 
obvious from the experiments just recorded that starches 
showing aikalinity to rosolic acid, even when this is 
accompanied by acidity to phenol-phthaleine, do not give a 

• Within the limits of Kjeldahl’s " Law of Proportionality,” and 
at temporaturea from 16® to 68° C. 


normal maltose production. An alkalinity in the dase of 
arrowroot(7),j| equal to 0*08 mgrm. soda per 70 c.c., haying 
retarded the action distinctly. Wood (op. cif.) by the 
direct addition of soda to his starch pastes, ]irovcd that one 
part per million reduced the formation of maltose 
0*74 to 0*67 grm. 

Fernbach (Ann. de la Brass., 1899) states that alkaline 
phosphates hinder, and acid phosphines favbur diastatic 
action ; the writer’s experience is in agreement with the first 
statement, but indicates that the favouring influence of acid 
phosphates is an indirect action, which will be discussed 
subsequently. 

For the preliminary testing of starch preparations rotClio 
acid is a useful indicator when used as follows : — Bistillod 
water coloured with the indicator is boiled iu a platinum 
basin, the neutraUty adjusted by the addition of N/200 acid 
or alkali, the starch Is then added and boiled if the SOld- 
tion is alkaline the starch should be repurifled ; if neutral, 
or faintly acid — say not more than 1 c.c. N/lOO NaOE 
per 10 grms.-~it may be used, other conditions being suitable. 
Such starches as a rule show alkalinity to methyl orangb 
equal to 2 — 8 c.c. N/lOO H38O4 per 10 grms., but the end 
point is not sharp, and tho value of the figure, for other 
obvious reasons, is somewhat doubtful. Litmus, whether 
as paper or solution, is useless for testing starches ; indeed* 
the use of any colour indicators for tho detection of simli 
minute traces of hydrion or hydroxidion ckn only he IbolM 

li This preparation Vas washed exdusively with "tap'* whteri 
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upon as a makosbift method employed faute de mieux 
Tho titration figures given in this paper are only roughly 
approximate, and can hardly serve as a basis for calculation. 

The question of ncidity to phenol-phthaleine, and the 
importance of avoiding certain metallic impurities in the 
starch preparations, will bo dealt with subsequently. 

c. Influence of Various Compounds on Diastatic .^e^ton. 

Although such preparations of soluble starches as the 
writer had available were obviously more or less impure, 
he, knowing something about the nature of the impurities, 
thought it worth while to carry out, pending the preparation 
of purer specimens, certain preliminary experiments with 
them, the results of which are detailed below. 

Influence of Lactic Acid. 

Starch A, potato Lintner, 10 grms. = 2-0 c.c. N/lOO 
H28O4 rosolic acid. 

Starch 11, potato Tdntner, 10 grms. -1-5 c.c. N/IOO 
NaOH rosolic acid. ‘ 

1 hour, 54" C. 


tin tube in connection with an adapter of No. 477 iii. Jena 
glass is advantageous. 

Another possible source of error, is in the filter paper 
used for filtering the malt extract solutions; most makes of 
paper yield an appreciable amount of alkaline matter to- 
distilled water, a 12 cm. No. 595 S. & S. being equal to 
about 0*2 c.c. N/lOO (rosolic acid). The effect of 

this however should be avoided, fortuitously, by the 
customary rejection of the first considerable portion of the 
filtrate necessary to avoid errors of adsorption. 

The rest of tho experimental work in this paper was- 
carried out with precautions to avoid the errors indicated 
above. The distilled water used was obtaiued by distillation 
of ordinary tap water from a large copper vessel of about 
seven gallons capacity, the steam passing through a double 
spray trap before being condensed in a pure tin “ worm 
pipe, the distillate from the intermediate throe gallons being 
collected in closed bottles. ® 

Two starches, M and N, both potato, JLiutner’s, were used. 
Tested with colour indicators, 10 grins, of each 
required. 


Htarch solution withnut addirion 

»> 1. plus O'l mirrin. laetic acid 

i. « .. 0 fi 

» 0*7B- .. 

1. .. « TOO „ 



1 CnO per iOO e.c. 


1 

i ”• 


1 

' 0*68 

0-74 


0*58 

(1*75 


0*00 

1 0*70 


i 1 

0*08 


0-.17 ! 

0*00 


The differences here are not very great, though it is 
evident that there has been a slight augmentation of the 
action; in tho case of H this is doubtful, as the experi- 
mental error may be + 0*01. .Starch A is undoubtedly an 
alkaline one, 10 grms. requiring 12*0 c.c. N/IOO HoSO^ 
with methyl orange, the same quantity of B requiring 
5*0 c.c. N/lOO to produce the red colour. 

At this stage in the work it was found that the flasks 
employed, (even though they had been well steamed before 
being put into use) when rinsed with distilled water, and 
put to drain, were of sudiciently poor glass, in most cases, 
as to turn neutral distilled water, added to them, distinctly 
alkaline to rosolic acid, at once or after a short digestion 
at 40° This alkalinity miiy to some extent account 
for certain irregularities in our previous work, and as it is 
not probable that we alone are the possessors of such glass, 
it is no doubt another factor in influencing the general 
opinion as to the flavouring effect of traces of acids upon 
Jiastatic action. An examination of measuring flasks, 
ooiling flasks, and other ordinary laboratory glass vessels 
showed very clearly that the warnings of Mylius and 
Foerster (Ber., 22 , 1S02 et seq ), as regards the solubility 
of certain glasses in Avater, are well founded. More 
especially is this solubility conspicuous in ordinary test 
tubes, ard those workers who carry out diastatic determina- 
tions after Lintner’s method, in test tubes, Avould do well 
not to ignore this fact. 

To some extent the action of the atmosphere in weather- 
ing” the surface of the glass seems to be reduced by 
keeping the vessels full of distilled water when not in use, 
but the employment of Jena glass only, for all such work is 
advisable. For dissolving the starch the writer has for 
some years used pure tin beakers with satisfaction. 
()8twald C* Physico-chemical Measurements ”) has empha- 
sised the necessity of using special glass in conduct ivity 
determinations, and the same caution is applicable to work 
connected with enzyme action. It may not be amiss here, 
to attention to the desirability of avoiding the use ot 
ordinary glass tubing in condensers, more especially in 
those used in the Kjeldahl nitrogen estimations, where very 
often now, no cooling water is used, as even ordinary Jena 
tubing is by no means proof against “ live ” steam ; a pure 

aftwa hounll 40^0^ ^ 


_ _ 

— 

- - 

— 

M. 

N. 

Hosolio acid. c.c. N/lOO 

0*20 


Methyl orange, c.c. N/1IM> HaSO* 

SfO 

‘2’0 

Plienol-plithaleino. c.c. N/loi) NsiOii 

U'O 

18*0 

1 c.c. malt extract to 7() c.c. starch solution, 1 hr. 

, 54° C. 


CuO per KK) c.c. 


M. 

N. 

Btarcli solution, without addition 

0-7(5 

0*79 

»• plus 0 1 ui^rm. lad ic acul . . . 

0-77 

0*79 

»* »' >* 0'2 ,f ,, , , , 

0-77 

0*79 

»* '• '» P *1 ,, , , , 

0*78 

0*78 

*> »• „ O'i ,, 

0-78 

0*78 ' 

»• »' >» t> ,, 

0*7.'5 

0*77 

9» »• **0 0 ^ ^ ^ 

0-75 

0*75 

>• «• ..0*7 „ „ ... 

0‘7.1 

0*74 

•> »» >, P’8 ,, ,, . , , 

0*7.8 

o*7:i 

*» >* ,,10 „ ,, , , , 

0-72 

o-ot 

’• *• •» ^ -** M »> ... 

0-70 

()*5r» 

” « .,2 0 

0-62 

u -45 

— - [ 





We have hero a very slight augmentation in the more- 
alkaline M starch up to 0*4 mgrm. lactic acid per 70 c.c., 
at which addition the N starch showed about an equal 
retardation. 

1 he same starches were then tried in a similar manner^ 
with the addition of hydrochloric acid. 


Influence of Hydrochloric Acid. 

1 hour at 54° C. 

1 c.c. malt extract to 70 c.c. M and Nj, and 1 c.c. half 
strength malt extract to Nj. 


CuO per 100 c.c. 




M. 

N,. 

N,. 

Starch solution, without addition 

0*80 

0*88 

0*42 


M plus 0*018 iDgrm HCl . . 

.. 

0*88 

0’44 

I, 

« „ 0-OJki 


0*85 

o‘4a 

t. 

» 0*072 

O’k 

0*86 


.» » O’lOS 


0*86 

0*42 


.* .. 0*144 

0 -8t 

0*85 


t. 

ft i, 0 180 ,, . , 


0*83 


n 

.. t. 0*210 

0*82 

0*81 

0*80 


ft M 0*288 „ 

0*80 

0*77 

M 

0*300 


0*00 

0 *^ 

n 

.. 0*482 

0*72 

0*20 


ft ft 0*647 


0*34 

0*17 

M 

.* 0*780 „ 

0*61 

0*23 
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1 hour at 59° C. 

1 c.c. half strength extract per 7o c.c. 


♦starch solution, without addition, 

plus 0‘04>9 mgrm. HCi 
O'OIS 
OM)36 
0-072 
0-ut 
0-210 
0-288 
o-8or> 

0-402 
o-r>+7 
0-730 


M. 


0-39 

0-38 

0-39 

0-36 

0-23 

0-14 

O'Oi 


0-42 

0-41 

0-42 

0-42 

0-40 

0-38 

0-28 

0-25 

0*10 

0M)5 


As is to be expected, the influence of 

the acid is more 

pronounced at tlie higher temperature. 


Influence of Alkal!, ^c. 


Exp< riments were now made to determine the influence 
of alkali on the action, using in the first case “ N ** starch. 

1 c.c. half strength malt extract, per 70 c.c. starch solution, 

1 hour, 54° C. 

CuO per 100 c.c. 

Starch solution, without addition 

o* «; 

„ plus 0*91 nigt-rn. NaOH 

0*45 

9-02 

0*44 

.. 9*04 

9*45 

.. 0*90 

9-44 

.. 9*10 

9*44 

„ 9 '‘29 

0*44 

0*49 

..... 0*49 

.. .. 9-60 

9-40 

3 > ^ 

0*88 

» M 1*00 

0*24 


The results show that with this starch a relatively large 
addition of NaOH is necessary before any obvious retardation 
takes place, anil this is at first sight contradictory to what 
has been said about the influence of alkali. The explana- 
tion* is however fairly evident; the starch contains a rather 
high proportion of acid phosphates, and the slight inhibition 
is due to the interaction of the NaOIl and MH.jr04, or let 
us say NaH2P04, giving rise to NagHPO^s- H^O. Now 
Shields (Phil. Mag,, 1893, 35, *^>) has proved that Na2HP04 
undergoes extremely slight hydrolysis, and so retardation 
uf the action is not to be expected until sufficient NuOH 
has been added to bring about some formation of NajjP()4, 
■which will at once break up into Na3Hl*04 + NaOlI, with 
the result that only then does the solution become appreci- 
ably alkaline. With the starch “M” retardation was 
evident on the addition of 0-1 mgrni. soda, and with an 
alcohol precipitated maize starch (which -was neutral to 
rosolic acid and methyl orange, gave only a doubtful indi- 
cation of acidity to pbeuol-pbthalcine, -and on ignition, 
5 grms., with carbonate and nitrate of sodium, showed 
merely a coloration with molybdic solution) the results 
were as under : — 


1 c.c. half strength maH extract per 70 c.c. solution, 

1 hour, 54° C. 

OuO p' 3 r 100 c.c. 

Starch solution, without addition. 0*49 

„ „ plus 0-02 mgrm. NaOH 0*48 

„ 0*04 „ „ 0*45 

„ „ 0*10 „ M 0*32 


These experiments demonstrate very clearly that ex- 
tremely slight additions of alkali or acid arc prejudicial to 
the action of diastase, the more so the purer the starch 
solutions. 

Nature Acidity to Phenol-phthaleine.*’ 

The N ’* starch, though containing a copsiderable 
amount of acid phosphate, can hardly be considered 
an acid preparation, for the dissociaiitm of the anion 
HJPO4' to Il-f HPO4'' is extremely slight. This is well 
shown by the action of the starch on sucrose, even pro- 
longed digestion giving rise to the merest traces of invert 
sugar. The experiment was carried out thus : starch 
solutions with sucrose, equal volumes of water, with the 
same proportion of sucrose alone, and with the addition of 
20 mgrms. of KH5P04in one case, and 0*12 mgrms. of HCI 
in another, were kept at Go'° C. for 30 hours, then at 30° C. 
for 42 hours (the change of temperature being unavoidable, 
not intentional) ; the solutions were then made to a definite 
volume, and the invert sugar determined by copper reduc- 
tion. The corrected results were as follows : — 

Grms. Invert Sugar 
per 100 c.c. 


Starch solution plus sucrose 0*003 

Water solution of sucrose 0*008 

., „ „ plus 20 mgrin. KHjPO* ., 0*011 

„ „ 0-12 „ HCI 0*088 


The results, though not free from objection, show very 
clearly that the acid phosphates contribute a negligible 
amount of acidity to the starch solutions, and may prac- 
tically be looked upon as neutral salts in this connection ; 
still they possess what we may term a potential acidity, 
capable »)f neutralihing traces of alkali, and as experiments 
with the direct addition of potassium dihjdrogen phosphate 
prove that in small amounts it has little effect on diastatio 
action, v;o can understand why starch preparations showing 
neutrality or faint acidity to rosolic acid, and slight acidity 
to phenol-phthaleine, are {cmlcrtbus paribus) the most 
suitable for use in diastatic estimations. The experiments 
given below serve to exemplify this action of acid phos- 
phates. 

Potential Acidity** of Add Phosphate* 

“ N Starch. 1 hour. 54^ 0. 

CuO per 100 c.c. 


Starch solution, without addition 0*58 

.. „ plus 50 mgrms KHaPO* 0*67 

„ „ 230 „ 0*50 

„ „ 10 mgrms. NaOH 0*00 


,, „ „ 10 mgrms. NaOH plus 

45 mgrms. KtisPO,.. O'SS 
„ H 10 mgrms. NaOH plus 

90 mgrms. KHjPO,. . 0*50 
H „ 10 mgi-ms. NaOH jfius 

133 mgrms. KHsPO*. 0*52 

Influence of Asparagine. 

Various experiments carried out with different starches 
proved that at 40° C., and below that temperature, the 
addition of asparagine has little effect on the action. The 
results of two sets of experiments are given here : — 

CuO per 100 C.C.* 


Starch solution, without addition 0*00 

„ plus 1 mgrm. asparagine ... . 0*60 
„ „ „ 5 .... 0*6» 

„ „ „ 10 „ 0*00 

„ „ „ 20 0*60 

„ „ 40 „ „ .... 0*89 

„ „ „ 00 „ 0*68 

.. „ „ 100 „ „ .... 0*67 


With addition of hydrochloric acid this starch gave the 
■following results : — 


OuO per 100 c.c. 


Starch solution, without addition 0*49 

M „ plus 0*02 mgrm. HOL ...... 0*60 

„ „ „ 0*04 » „ 0*46 


0*10 » 0*40 


Ad experiment with M ’* starch, at another time, gave 
somewhat similar results : — 


CuO per 100 exx 

Starch solution, without addition 0*54 

„ plus 1 mgrm. asparagine 0*64 

• n H fi ^ 9*64 

r. 20 0*56 

H « ,.70 0*60 


• Without consideration of the more complex infiomioe of proteid 
snattebs added in the malt extract. 


• These amounts of aspeumgine were found to be wbhot^ 
iufluen<» on the opppm* reduotious. 
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Tbe fiwt trials rit higher temperature irere made with 
the starcbeii A and K, already used in the experiments i^ith 
laotie acid 



54° C. 

62° C. 


A. 

B. 

A. j B. 

Starch solution, without addition 

0*58 

0-72 

0*25 1 0*65 

Htarch solution, plus 0*7 mgrm. 


asparagine ‘ 

Starch solution, plus 35*0 ragnn. 

0*02 

0*76 

.. ! .. 

asparaifine 

o*7a 

0-79 

0*62 ' 0*60 

Staruh dilution, plus 70*0 mgrm. 

asparagine 

0*70 ' 

0-73 

1 

.. 1 .. 


Here we see that the undoubtedly alkaline A ” starch has 
given a much greater maltose production in presence of 
35 mgnns. asparagine at both temperatures, but we are far 
from finding the tenfold increase mentioned by Mohr. The 
less impure “ B ” starch shows only a slight difference, and 
this the writer has always found to he the case with other 
starches of like “ purity.” Another set of experiments was 
carried out with five starches, the A,” “ B,” “ M,” and 
alcohol precipitated maize, previously mentioned, and also 
a soluble starch obtained from Droiten, of Brussels. Kffroiit, 
in « Les Kn/^ymes ” (footnote, page 287*), says that his 
standard stai-ches can be obtained from this firm, so a 
sample was purchased, and this will be more fully described 
fhriher on. Solutions of the above starches were made 
as usual, 1 c.c. of half strength malt extract added per 
70 c.c. 1 hour. — 


— 

A. 

C'uO per 100 c.c. 

1 ' " 1 

B. 1 M. 1 Drosten. 

Maize. 

Starch solution, without 
addition 

0*10 

0*2G 

0*.38 

0*10 

0*42 

Starch solution, plus 15 
mgrm. aNpnniKine 

0*40 

O'.in 

0*4.6 

0*87 

0*34 

Starch solution, jiIuh 30 
mgrm. asparagine 

0*83 

0*3.'i 

0*47 

0*46 

0*18 

Starch solution plus 60 
mgrm. asparagine 

0*25 

0-.34 

0*42 

0*48 

0*14 

Starch solution, plus 75 j 
mgrm. asparagine 

0*34 

0*26 

0*88 

0*44 

0*11 

1 


— 

1 


- 


The apparently favourable influence of asparagine is here 
very evident with the first four ordinary (impure) starches, 
but with the purer maize the effect is very different. It is 
to he noted, however, that this starch, without addition, has 
not given quite so much maltose as some of the other 
etarches with addition of asparagine. This may bo due to 
some unrocopised impurity, or to the effect of substances 
other than diastase in the malt extract, or, again, it may 
be due, as claimed by others, to the favouring effect of 
asparagine, a smaller addition of which to this starch might 
have augmented the action. At the same time, if we admit 
this possibility, even tbe greatest maltose production in any 
of the other starches, in presence of asparagine, is little 
greater than that in the maize without addition of this sub- 
stance. A further experiment was made with another 
specimen of alcohol precipitated maize starch of similar 
purity (tbe other having all been used) with smaller addi- 
tions of asparagine, the action being stopped at an earlier 
stage. 1 c,c. of malt extract was added to 70 c.c. of 
starch folutiou, and the action stopped after 20 minutes. 
The details are given jn the subjoined table. 

\yith these starches free from alkaline impurity, we have 
agwn no indication ot an increase of action through the 
addition of asparagine. 

, The corollary from these results is, that a.sparagine does 
not augment, diastatic action, and where tenfold or smaller 
incr^ses are obtained, by its addition, there has been a 
previous restriction of tbe action, owing to the presence of 
alkaline or other imporitles. It has already been shown 


Lamidon type, af^flue la Wcule type dont nous nous 
servons, Ront ^ ^nte ohei Brosten, me de Morals, Bruxelles, ct 
Chez H. Koenig, fhbricant de produits chimiquea, Leipzig.” 


that asparagine acts as a weak acid at higher temperaturea 
than 40° C. and so nentralises alkalinity ; and it will be 
shown subsequently that it also prevents tbe restricting 
effect of at least one other impurity not alkaline in tta 
nature. 



CuO per 100 c.c. 

— 

66° C. 

59° a 


"N.” 

Maize. 

. Maize. 

— - 

— 

— 


Starch solution, without addition 

0*32 

0*82 

0*33 

». .. plus 0*13 mgrm. asparagine 


0*32 

0*.33 

.. 0*45 ., 


0*32 

0*.33 

« M M 1*0 

0*32 

0*33 

0*83 

** M » 5|0 „ „ 

0*.32 

0*32 

0*82. 

M .. .J 10* 0 ,, ,, 

0*30 

0*32 

0*32 

16 *0 

0*29 

0*31 

0*31 

>. .. ., 20*0 

0*20 

0*30 

0*81 

„ 30*0 „ „ 1 

0*28 1 

0*20 

0*27 

.. .. 60*0 .. „ j 


0*24 

0*25 

» .. „ 100*0 

0*27 j 


0*19 


Possible Influence of SubstaiiceSf other than Amylase, 
added in Malt Extract, 

We must not forget that though the quantity of malt 
extract used in these experiments is not great, still the 
substances in it, other than diastase, may have some . 
influence on the results. The extract ordinarily used 
(20 grnis. malt with 500 c.c. water) will contain circa 
0*8 grm. solids per 100 c.c., so 1 c.c. of the full strength 
extract contains 8 mgrms., of which two-thirds may be 
carbohydrates, the remaining third, say 2‘7 mgrms,, con- 
sisting mainly of nitrogenous matters* and salts. On. 
ignition 1 c.c. of the extract might yield 0-4 mgrm. ash, 
mostly phosphates of potash and lime. How these phos- 
phates exist in the malt extract solution is not quite 
certain ; the solution reacts alkaline to methyl orange, 
and acid to rosolic acid and phenol-phthaleine, the 1 c.c» 
may coiTespond to 0-24 c.c. N/loo IHSO4, 0*08 c.c. 
N/lOO KaOH, and ()*3t c.c. ^7l00 NaOH, with these 
indicators in the order mentioned. Now a solution of 
dipotassium hydrogen phosphates, or let us say 
even at such dilutions undergoes only a slight hydrolysis ; 
but still, in the case of the pure salt alone, sufficient 
hydroxidiou is present to give an alkaline reaction with 
rosolic acid and methyl orange, but not with the more 
weakly acid indicator pheuol-phthaleiue. Potassium dihy^- 
drogeii phosphate, or say dissociates into 

M + HjPO/^ and tlie H2PO4" into ll' + HP04'' slightly, 
there being, in the case of the pure substance alone, 
sufficient hydrion to react acid to phenol-phthaleine and 
rosolic acid, but not with methyl orange. In a mixed 
solution of these salts, a state of equilibrium must exist 
for each concentration and temperature, and we may be 
justified in assuming that the extract (from normal malts), 
as ^ded, is practically neutral j but it is obvious that after 
addition to the starch solution a new condition will obtain, 
dependent on the altered concentration and on the nature 
of the impurities in the starch solution. Further, our 
titration figures do not represent the equilibrium existing 
in the malt extract before titration, but the progressive- 
effect brought about by the addition of the alkali or acid. 
These remarks, along with those made in connection with 
the effects of the addition of acids and alkali to the starch 
solutions, show the futility of extending this work, or 
attempting to draw wy general conclusions as to the 
nature of diastatic action, until we are in a position to us& 
purer starch and diastase preparations. , 


. J rfluences of Traces of Copper and various other 
Substances on Diastatic Action* 

The specimen of soluble starch already mentioned a» 
obtained from Drosten o«- Brnssels,, had a. slightly putrid 


•"The eaperiments of 
Archives, im 78, 51. indi^ 
will not be without influence. 
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pmell. It coiiitiiined 19 per cent, moistnre, and with colour 
indicators gave per 10 grms. valoee as belo^ t— 

Eosolloaoid 8*0 c.c, N/lOO HaSOi. 

Methyl orange 10*0 „ „ 

Pheiiol-plithaleine 12*0 „ !N/100 !NaOH. 

On ignition it left 0*29 per cent, ash, containing traces 
of copper. Burnt with Na^COa and KNO., it yielded 0*14 
per cent. PjOj. 

A coinparisou was made with it and the starch “M.*^ 

1 e.c. malt extract per 70 c c. starch solution. 

1 hour. r)8^ C. 

I CuO per 100 c.c. 


Drosten. M. 


SInrch solution, alone 0*12 i 0*70 

„ plus 0*04 nigrm. HCl 0*12 0*70 

„ .. O OS „ 0*12 0-78 

.. I. 31 0 12 ,, „ 0 12 0*78 

.. .. „ 0*iU 0*13 0*70 

3. 3. 0*29 0*15 0*70 

„ „ 0*36 0*1K 0*70 

3, .. 0 73 1, 5, ....... 0*10 I 0 66 


The very feeble hydrolysis in the case of Drosteu’s starch 
was mninly due to the presence of traces of copper, amount- 
ing to 0*0075 per cent, Cu. To prove that copper has a 
* retarding effect on araylotic action, a portion of a specimen 
of soluble starch was shaken with distilled water, containing 
a drop of copper sulphate solution ; it was then washed with 
water until the washings were free from copper. The dried 
starch contained 0*03;j per cent. Cu. A comparison was 
made with this and the original specimen, as usual, one 
hour at 40'^’ ( 

CnO per 100 e.o. 


Ordinary starch 0*58 

„ ,3 plus copper 0*03 


The retardation is very marked. In the 70 c.c. ot starch 
solution there would bo circa 0*7 mgrm, copper, whereas 
in Drosten’s the amount was only 0*1G mgrm. A further 
test was made, mixing the “ copper starch ” with the 
original, so as to give solutions as under : — 

CuO per 100 c.c. 


Starch solution, no copper 0*82 

„ „ }»lu8 0*016 mgrm. copper 0*01 

.. 3, ,3 0*083 ,3 „ 0*42 

3. 3, 0*100 „ 0*12 


Mere traces of copper are thus highly prejudicial to th« 
action. It is interesting to note that in presence of aspara- 
gine, this influence is in some way, not obvious, overcome, 
as Drosten’s starch in the experiments with asparagine gave 
a normal maltose production on addition of 30 — 5U mgrois. 
per 70 c.c. of solution. 

CuO per 160 c.c. 


Stiirch solution, without addition 0*55 

„ plus 0*05 grrn. boric acid 0*63 

„ 1*00 „ pota.ss chloride 0*59 

„ „ „ 0*05 grm. potass dihydrogon 

phosphate 0*68 

.. „ „ 0*25 grra. potass dihydrogen 

phosphate. 0*44 

„ „ 0*10 grm. platinum black 0*44 

„ .. „ 0*07 w. |8-naphthol 0*47 

„ 33 „ 0-.30 „ phenol 0*47 

„ „ „ 1*00 „ ammonium fluoride .. . o*44 

„ „ „ 1*00 urea 0*60 

33 „ „ 1 c.c. chloroform 0*6.3 

„ „ ,3 1 „ toluol 0*60 

„ ,3 M 8 », ethyl alcohol 0*66 

M „ „ 8 „ glycerine ; o*65 

», „ 0*2 c.c. hydrogen poi-OJtide 80 

per cent 0*38 

•3 . I. 33 0*07 e.o. oil of elovei,.,.., •••••«• 0*65 


Mercurial suits, or at least merouido dhlt>ride« is «ven more 
fatal tp a«yloticaoti(m tbim4H>p|>er> MUttle iiftO*^ mgrm. 
HgC% tedupingf ilne itcliOu about 60 per cent. The infltfenee 
of several other substauoes is .given aibom The veagents 


used are mostly Merck’s, but no special tests were made as 
to the purity,* as in any case the extent of their influence 
will be in some degree conditioned by the impurities in the ^ 
starch. The results then are only of relative value. The 
conditions are as usual 1 c.c. Of malt extract to 70 c.c. starch 
solution, 1 hour, 40® 0. 

Kjcldahl (op. o/f., 1879) gives results obtained by the 
addition of other substances, and states that 13 mgrms. 
borax per 100 c.c. starch solution reduced the maltose 
production 40 per cent. This is no doubt due to the 
alkaline nature of the salt, boric acid being a feebly 
dissociated acid, there is slight hydrolysis giving rise to 
free hydroxyl ions, which inhibit the action, as the writer’s 
results' with boric acid, show that the anion and non- 
dissociated acid have no eft'ect. 

In connection with the hydrolysis of salts of weak acids, 
it is to be noted that the use of potassium cyanide as an 
antiseptic for the preservation of diastase solutions is not 
to be recommended, and it is unfortunate that Beynohls ) 
Green (Phil, Trans. B., vol. 188) in his interesting work 
on “The Action of Light on Diastase,” employed this 
substance as a preservative in his experimental work. 
Shields (op. cit.') has shown that KCN in N/40 N solutions 
is hydrolysed to tlie extent of 2*4 per cent. ; hence one 
may infer that the diastase in Green’s sohuions, contain- 
ing 0*2 per cent. KCN, would be to some extent destroyed 
and abnormal, and though he carried oat control ex- 
periments, it docs not follow, if the hydrolysis and 
decomposition of the cyanide varied with the conditions of 
exposure to light, that the controls in all cases allowed for 
this. Green states that KCN hud no effect upon the 
diastase, hut this is not the experieneo of the writer. A 
malt extract was precipitated with alcohol, filtered, and the 
eoagulum dissolved in water ; two equal volumes were made 
to 100 O.C., one “ a ” with water, the other “ )8 ” with water 
containing 0*2 gini. potassium cyanide.f 1 c.c. of each 
solution was at once added to 70 c.c. of “ N ” starch 
solution one hour at 40® C. The “ $ ” solution was kept in 
darkness and again tested at the expiry of 48 and 96*' 
hours. 



CuOjwr 
■ 100 C.C. 


• 

i5 

Starch solution 

0*64 

0*80 

„ plus 2 iDKrin. KCN 

0*48 


» „ 2 imrrni. KCN plus 45 ingrru. 

KHaPO* 

0*56 


„ „ 46 iiigrni. KHgPO^ 

^ * 


„ „ „ attor 48 hours 


0*15 

.. 3. „ 0 ,. 96 


O'OB 

33 3, 33 /S 33 hours plus 46 mgrm. 

KH»PO, 

•• 

0*13 


These results indicate a slow destruction of the amylastft 
by the cyanide, and also show that even 2 mgmur.'^per' 
70 c.c. is sufficient to considerably restrict the action of tfae’ 
“ a ” solution. The figures for CuO are corrected for the 
effect of the cyanide on the copper reduction. Solutions 
containing cyanides should of coarse not be used with 
Fehliog’s solution, owing to the solubility of <;^iprou8 oxide 
in alkaline cyanides (roughly equal to a loss of 1 mgrm. 
CttO per 1 mgrm. KgN). Owing to the difficulty of 
precipitating the cyanide in presence of starch, the above, 
results are corrected by making this allowance. The 
crippling effect of KCN on diflstatic action is due to 
alkalinity arising from hydrolysis of the salt, and not to tbd* 
anion CN, nor to non-dissociated HCN, as small amounts of 
this acid have little influence on the action. » *’ 

d. Bearing of the ahot>e Besulta on the Determinaiion of 
Diaaiatic Power, , 

It is fairly obvious, from the experimental results given 
in this investigation, that the determination of “ diaitatio 

* Wifib ^he axoeptidu of the potassium chloride and dffiydlfciiien 
phosphate, whueh were ^oiaJty.purirted, ' , : 

f The o^kle was tree from carbonate and cymu^ snd'^Vttti 
otii^srbMita L‘ 
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r ver must be carried out with various precautions, and it 
probable that many of the dtHagreements in analysts’ 
reports as to the “ diastatic power ” of malt samples, ensue, 
not so much from difference of methods (as has been sug- 
gested), but from a non-appreciation of the importance of 
these precautions and apparently, trivial details, such as — 

Time and temperature of extraction, and amount of 
stirring of the malt and water. 

Purity of the distilled water used for the extraction, 
nnd for dissolving the starch. 

Solubility of glass apparatus. 

Alkalinity of filter papers. 

Absence of acid and other fumes from laboratory. 
(\)ncentrat'on of the starch solution. 

I’urity of the starch. 

"With regard to the first factor, the generality of 
malts when finely ground, give a constant “ diastatic 
power” with six hours extraction, stirring every quarter 
hour. The difference behveen five and six hours with 
sufficient stirring being very slight, constant motion, 
stirring or shaking, for one to two hour.s gives tho same 
result as six hours ordinary extraction. 

The importance of the purity of the distilled water, and 
the influence of the next three fiietors has alieady been 
indicated in the beginning of this paper. 

The eunceutratlon of the starch solution ; it is of course 
wtII known that the redueiiig power of the saceharified 
solution iiiiist fall within the limits of Kjeldahl's “law of 
proportionality,’* that is lielow K. -tO. Jt is, however, 
advisable to keep loner t]iaii tins, say as has been 

shown hj’ Prowii and Glendiniiing (J. Chem. Soe., 1902, 
y88). Apart from this, eoiK'cutration exerts a slight influ- 
eueo according to Henri (•' Lois generales de rAciicn dcs 
Diastases ”), and the writer lias also obsm-vt'd this effect. 


1 c.c. half strength malt extract. 1 hour, 40° C. 


Starch (rrms, jjcr 

70 c.c. 

Maltose formed, i 

1 

11. 

2 82 

()’24r. 

8-7 

1-41 

()‘23t 

lo-o 

0-70 

0-210 i 

.*}()• 8 

1 

u'lst. ; 

52'<» 


Even if the above differences arc entirely due to concen- 
tration (and it is prolable the impurities mthe starch playu 
part), it is obvious that the variations of concentration which 
occur in practice are negligible. 

The purity of tlic starch is the most important factor, hut 
as this has been so fully dealt with previously little more 
need be said, except that the influence of certain other 
factors will be conditioned by tlie nature of the starch, and 
further, as there is a tendency to an accretion of alkaline 
contamination during manipulation, it is advisable, for 
analytical purjaises, to use a starch preparation containing 
a small amount of acid phosphates, the protective action of 
which has already been explained. 

It is interesting to give here an example of the “ diastatic 
power” of a malt, as determined with soluble starches 
bought from diflereiit dealers, and so iircsumably used by 
someone. 


Starch. 

jNo. 1. 

jNc. 2. No. 3. 

! 

No. 4. 

1 

|No. 6. 

N 0 6.jNo. 7. 

D. P, Lintnor’s 
scale 

1 j 

33 

32 

t 

80 

[ 

27 

1 

20 1 15 


These figures require no comment, save that tney alone 
might serve os an apology for this communication. 

3. C0Z«0LU8I0X8. 

The writer hopes to extend his investigations with 
purer starch and diastase preparations. In the meantime 
his object is to call utteutum to the necessity of observing 


certain precautions in work of this nature, and be thinks 
his investigations (incomplete though they are) show 
that;— 

1. Many of the extraordinary results obtained by various 
observers are due to a lack of recognition of the important 
influence of traces of impurity on the course of the action. 

2. Diastatic (amylotic) action attains its maximum in 
neutral (in the sense that water is neutral) solution. 

8. Asparagine docs not augment the action, unless there 
has been a previous restriction. This holds also for the 
various salts which are said to accelerate the action. 

4. The restricting iuflueuce of acids depends upon their 
dissociation, i e., the greater the amount of free hydrogen 
ions tho greater tho restriction ; tbcugh it it possible that 
the anion of certain acids may have some influence. 

6. Purified soluble starch, or starches, of various origins, 
give equal maltose productions, with equal amounts of 
diastase, under tlie conditions mentioned. 

For much kindly and able assistance in tho experimental 
and other work cf this paper the writer is indebted greatly 
to his friend, Mr. J. M. Guthrie. 


Meeting held at Glasgow on March 29th, 1904. 
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THE “IODINE VALUJC” OF ITNSATURATEI) 
OUGANIC (^OxMPOUNDS. 

BY ilAHia IXOLE, B.S,. , Bh-B. 

In a recent paper read before tlie Scottish Section of the 
Society of ('heinical Industry (this .J., ]9()2, 587 — 595), 
I commenced the study of the action of the various iodine 
solutions which have been proposed lor use in the determi- 
nation of the “ iodine value ” upon two unsaturated 
substances of known constitution with special reference to 
the origin and nature of the free acid which has often been 
noticed as being formed during this reaction. 

The following paper contains a record of further work iu 
this direction, and forms an attempt to render the determi- 
nation of the iodine value of use iu structural organic 
chemistry. 

Hub), in 1884, when he proposed the use of his iodine- 
mercuric chloride solution for the examination of oils and 
fats, was of opinion that tho numbers obtained by his 
method were a ilirect measure of the numbers of double 
linkages present in a substance. It was, however, found, on 
extending the examination to other unsaturated substances, 
that many (though doubtless unsaturated) did not absorb 
iodine in amount proportional to the ethylene unions 
present. 

In the first table on page 423 some of the more important 
recorded iodine values given in the literature of pure 
or nearly pure specimeus by different observers are 
noted. 

A number of other iodine values, chiefly of the phenols 
and oxybenzoic acids, have been determined by Fahrion (loc, 
citl), using Waller’s solutions, but, for reasons later to be, 
explained, the results obtained with this solution are not 
reliable. 

Many striking divergencies between the theoretical and 
the observed values are lo be noted in tlie above table, and, 
beyond a remark of Henriques (Chem. llev., 1898, 121; in 
a footnote to one of Wijs’ papers, no explanation of these 
differences has been given. Henriques says, in reference to 
the acids, crotonic, maleic, and fumaric : “ Offenbar 

verlangt die Httblsche Keaction einen grdsseren Abstaod der 
Doppelbindung von der Carboxylgriippe.” 

The Varioue Solutions and the Results, 

Wijs' Solution. — This was prepared according to Wijs* 
ori^al instructions. Excess of chlorine was destroyed by 
boiling or gently warming (this J., 1902 , M7), Time of 
action, 30 mins, to one hour. 



April sa, 1904.3 


80OTTISH SBO'nOK. 


4^ 


Table of Recorded Iodine Values of Pure TJnsaturated Compounds, 


Substance. 


Thaory. 

Method. 

Observed lodine 
Value, 

Authority. 

437 

rHubl 

422 

319 

Lewkowitsch.* 


Iwijs 

436*8 

Wijs.t ' 

00 

i Hubl 

89*6— 00*5 

LHwkowitsch. 

<. \V ijs 

87*6 

Wijs. 

90 

llUblJ 

00 *07 

300 

25-0— 25*9 

Lewkowitsch. 

219 

Nil 


2t9 



* 

171 

.. ' 
Wijs 

13*3—16*4 


75*15 

74*9 

Wijs.' 

75*1.5 


75*0 

1:10 *6 ! 


133*1 

Ijowkowitsch. 

08 -.3 

Ilubl 

67’3-68'l 

191 


81*9-83*0 

Schweitzer and Luiigwitz.t 


f Wnllor 

3.5S-367 

187 or 374 

275 -293 

Fu,hrion.§ 



303—395 
Average. 376*7 

Archbutt.il 


A ll.vl alcohol 

■Olou* acid 

Elaiilic acid 

4>*oi()nic acid 

Euninric a^cid 

Maleic acid 

('inuaniic acid 

Erne 1C acid 

Jhnssidic a(‘id 

ilnilccylcnic acid 

■(’holcstcrol 

.Styraemo 

Oil of Turpentine. . . , 


* Oils, Eats, and Waxes. 2 nd Ed., p. 170. t Chem. Rev. Harz- u. Fett-lnd , ISlMi. 11 . 

§ Zeits. aiiKOW. Chem.. I'JOl, 1225— 1227. || Thi.s J., 1902. 1439. 


X This J.. 1K95, 130. 


Modified HubVs Method. — Prepared and used in the 
manner previously described (this J., loc. cif.). Time of 
action, 16 to IK hours. 

In most of the cases recorded the two solutions give 
practically the same results. One or two exceptions may 
be noted, iiamely, stilbene and (dhyl cinnamate, both of 
which jield higher values with Wijs’ solution than by the 
otlicr methods. 

As the reactions taking place in the preparation of the 
iodine chloride solution and its interaction are mo.stly 
u'versible, it is found necessary to have a large excess of 
lodine chloride present in most cases if a correct result is to 
be obtained. Various writers ou the subject recommend an 
excess of from 50 to 70 per cent, in tlie case of oil^. 

That this is the case with other substances I have 
abundant evidence to prove. Thus a turpentine with 
28 p('r cent, excess by modified llubrs method gave an 
iodine absorption of 352, while with 69 per cent, excess a 
Millie of 367 was obtained. 

Js’ow m Wijs’ solution the iodine exists for the most part 
as l(d, but in Hiild’s solution, the quant'.ty of JCI per unit 
^olume is probably considerably less since the equation — 
HgClj + 2I3 - llgl., + 2ICI 

IS iii'vcr complete, there always remains a considerable 
.iraount of iodine free as is shown by the colour of the 

huilltlOD. 

With Hubl’s solution therefore, a greater excess is 
'cquired than with Wijs’ solution, and under any circum- 


i stances the concentration of ICl and substance per unit 
volume can never be so great with the former as with the 
latter. This is doubtless the reason why Hiibl’s solution is 
slower in action than Wijs’, and also why the latter 
sometimes yiohl-* higher results. 

Modified Wdler's Solution. — This was prepared by satu- 
rating Hubl’s solution with dry HCl 50 grms. to the litre 
(Ibis J., loc. cil.). There is reason to believe that in this 
solution the iodine chloride exists in a state of weak combin- 
I ation as I(U Hf’l. When addition of ICl from this solution 
j takes place this double compound has to bo decomposed, 
j and such decomposition can only take place where the 
I attraction of the double linkage for the ICl is greater than 
I that exerted by the llCl. Negative groups attached to 
i double linkages lower this attraction, and consequently 
substances containing such “protected” double linkages 
1 either do not absorb any ICl from this solution or do so 
very imperfectly. The amount of such “protection” 
exerted over a double linkage depends upon the nature of 
! the negative groups attached to it. If the groups be strongly 
[ negative the substance does not absorb any ICl even from 
Wijs* (cp. Diphenylmuleic anhydride, &c.). The modified 
' form of Waller’s solution enables one to detect even a 
j comparatively weakly negative group or groups attached to 
j an ethylene linkage. The table given on page 425 illustrates 
I this. 

j A more detailed consideration of the matter will be 
I given under the group headings, but in general it may be 


Table of Iodine Values of Unsaturated Compou7tds. 


Group 1. 


Substance and Forirula. 


Theoretical 

lodmo 

Value. 


Naphthalene, CmHe 

Styrolene slightly impure, CoHjCH - CHg 


I f 21 = 242*2 

II l-i2ri 


Stilbene. C^Hs-CH^CH .CeHi | 21 = 141*1 

j r 2l =s 187 

Ameiican turpentine pinene, CioHja, B. Pt. 156—157° C j 41 « 874 

j 

Eugenol benzoate. CaHAHafOOHa) (OCO.CaHJ j 2I = 06 


I soeugenol benzoate, CHaCH = OH - CaHs (OOHa) • (OCOCcHa) ... » 


Eugenol. OH, « OH - 0H,CaH|(OOH#)OH 


21 « 164 


Triphenyl methans (OaHalaOH 


Method. 

Observed 

lodine 

Value. 

Ins 

Acid. 

Nature of 
Acid. 

M. HUhl 

Nil 




227 

96—109 

HOI 

\ M. Waller 

224*8 


,, 

(. Wijs 

226*6 



c M. HUbl 

128*2 

104*7 

HI anil HOI 

3 M.HUbI and water 

140*6 

120*8 


1 M. Waller 

0*0 



C Wijs 

131—138 



f M.Kttbl 

374 

loo 

HI 

IM. Waller 

242 



( M. Hubl a 

00 

V 


} b 

94*5 

,23 

HCi 

j Wijs 

94-96*1 


*• 

Cm. Waller 

03 



( M. Httbl 

04*5 

’k 

HOI and HI 

J Wijs 

08 

, , 


j Mod- Waller, 2 hrs. 

43 



C 20 M 

88 

.. 

,, 

< M. Htthl. 

445 

,, 

• • 

IM. Waller 

151 



Wijs 

Nil 

*• 

- 


m 


JOUENAL OF TOT SOOIBIT OF OOTlCIOAL INDOSTEy. 


CAsKrilSO^lWI.' 


Group //, 


Substance and Fdrmula. 


Dicyanstilbone, (OfiHi)ara(CN )3 {TmoK; 

Diph#‘nylraa]cic anhydride, (0«Hr,).C2{CO)sO 

Aconitic acid, (;Hg(0(H)H) .C,H(OOjH)a 

Cinnamic acid, CfiHECsHs.COaH 

Ethyl cinnaroatft, CoHs.CsHa.COaCaHf, 


Dicinnainoyl tartaric anhydride, ((/flHiCaHaC0a)2CaH4(r'0)a(t .... 
Goumariii, OBH+.CaHjCOa 

Orthonitro cinnamic acid, TVOaCflHiCaHoCOaH 

Fhcnyl isocnrhostyryl, CflH 4 C 3 H 20 N.cJfE 

Phenyl isocarl lostyryl carboxylic acid, (!!cir+C 3 lION.CoIIj.COj,H .. 
Anhydro-oxyvinyl bcnxoic anhydride, 0 : (CH ~ CH -CaH^COliO. 


Calculated 

Iodine 

Value. 

Method. 

Observed 

Iodine 

Value. 

las 

Add. 

Nature of 
Acid. 


Wljs 

Nil 




6’3 



21 =85 

21 =145 

M. liubl 

Wijs 

Nil 


.. 

21=174 

15‘0 



2t = 146 

(•M. Hubl 

1 Wij.s 

16*0 

38*0 

16*6 



M. Hubl 

Nil 



21 = 176 

» 

•' 

•• 


21 = 118 

Wijs 

1 

I’j’s 



21 = t*6 
f 41 = 176 

36 6 




1 21 = 88 

Wijs 

‘m 


Ht 


Group JIL 


Hubatance and Formula. 

Renaalftcctone, CaHjCIl ; Oil .CO.Cn.n 

Dihenaal-acetonc (CbHeCH • Oil . )aC() 

BenzalolnnaTnylidcne acetone, CoHsCsHa. CO. 0411403.1 

Bicinnamylidono acetone (CJl 404114)300 

Benzalacetophononc, OaHe-CH - CH.OO.CbIIs 


Cnlcnlated 

Iodine 

Value. 


i 21 = IJSS 


f 41=220 
1 21 = 113 
r 61 = 294 

j 41=195 
( 81 = .360 
61 = 265 


21 = 122 
1 = 61 


Method. 

Observed 

Iodine 

Value. 

I as 
Acid. 

Nature of 
Acid. 

M. Ildbl 

f 161* 

1 im 

*6.3 

HCl 


109 

53 -5 


M. W.il]cr 

27 



M. Hubl 

196* ! 




184t 


lici 

Wij.s 




M. WalliT 

24t 



Mod. HUbl 

246 



Wijs 

2.%'5 

,, 


M. Waller 

118 



M. Hubl 

66 

*28 

HCI 

Wijs 

71 




Group / V. 


Tolano, CftHsC : C.CcH,'. 

{ 21 = 147 
•••» 41 = 296 

M. Hhbl 

Wijs 

25’. 5 

85 

18*3 


Orthonitropheiiyl propiolic acid, N 03 CfiH 4 .C ‘ C.COjH 

1 f 4I = 267 

1 (.21 = m-6 i 

M. Hubl 

132-5 



Orthonitropheiiylaootylone, NOj-ColGO" tdl 

.... ] 41 = 846 

1 

1 M. *Hfibl 

Nil 




The determinations marked • were carried out with new preparations and tlioso marked t with older ones ; the difforerit results are 
probably due to the fact that the action of Incht or the exposure to the air had rendered the preparation impure by forming polymerised or 
oxidised products. 


stated that, if a double linkage is attached to one negative 
group addition may take place slowly ; if it be attached to 
two negative groups the addition doc.s not take place. If 
several ethylene bonds arc present then the unprotected 
groups absorb ICl from this solution, while the protected 
groups, if they absorb at all, do so only slowly and incom- 
pletely. Very interesting results have been obtained with 
the phenols, which will form the subject of a subsequent 
paper. Thus, eugenol, which absorbs 445 per cent, of iodine 
ftom Httbl’s solution (6 I ■= 402) the ring taking part in 
the absorption, gives an iodine value ot 151 (2 I -- 154) 
with this solution, only the side chain reacting. 

Ths Formation of Free Arid during fJiibrs Reardon . — 
This has formed the subject of a detailed paper read iiy the 
writer as before mentioned. It is therein shown that in the 
case ol Stilbeno and Styrolene its origin it not due to sub- 
stitution, but that it is produced by the action of water upon 
the iodochlorides. 

Its character is made evident by the colour change taking 
place. i& Wijs’ solution. If HI he liberated, then by inter- 
action with the K)1 in excess free iodine is formed, and the 
colour of the solution changes to red brown. If only IlCl 
is formed then Wijs* merely becomes paler in shade. 

The above facte may be taken as applying in general to 
all ati^taiibes exgtuined. 

Beceni work by Walden (Ber., 1902, 2029) has thrown 
some 4tgbt upon i^w the ^ater acts upon the iodochlorides. 
Ho fiiMs that codijpounds contaihing a tertiary carbon atom 
attacli^ to a halogen atom are ionised in solution to a 
aipall extent, being, in feet, ‘‘carhonium salts” (compare 


the behaviour of tertiary iodides to water, A. Bauer, Ann, 
220 , 158). 

The presence of phenyl groups in such compounds 
increases their electrical dissociation (cp. Gomberg's tri- 
phenylmethylchloride and Walden, lor. rit.), and although 
of the few compounds already examined by Walden only 
the tertiary carbon atoms have any marked tendency to 
exist as ions, yet it appears likely that secondary carbon 
atoms may, under suitable conditions, also yield halogen 
compounds which are ionisable. 

I am inclined, therefore, to attribute the formation of free 
halogen acid in lliibrs and Wijs’ reaetiou to the ionisation 
and subsequent hydrolysis of the iodochlorides formed. 

Styrolene iodochloride, for example, is probably ionised 
as follows : — 

0fiHE-CH-CH2l + 
tl - 

both ions act upon the water present to form C5H5CH. 
OH.CHjI and llCi. The former is but little ionised, the 
latter completely, hence we get a tendency set up to ohange.^ 
the iodochloride into tbe uon-ionised iodohydroxyl derivative 
and the iooised hydrochloric acid. 

Similarly stilbene iodochloride is ionised to — 

CbHs - CH.CH.CaHfl + 

t^rr " ^ 

which is in its turn hydrolysed to CjHjCH.OH 
CH.OHC«Eg (noiwobiBahle) and El and fiCl (ionised 
ahuoet completdy). The HI,, however, reaots with the 101^ 
present in excess to form (non^onised) and HCl, thus 
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tbft cosoQntratioQ of the HCl m the eolation ie increased 
and a tendency is set up to split off the whole of the iodine 
from the iodochloride while % the action of mass the HCl 
prevents the splitting off of the whole of the chlorine ions 
from the iodochloride. This causes the reaction product 
to contain some chlorine as CflHaCH.OH.CHCl.CjHa as 
was found by experiment (this J., 1903, 567 — 595). 

Similar explanation may be given to the behaviour of 
other iodochlorides, c.gr., those of the eugenol benzoate and 
isoeugenol benzoate. 

It is interesting to note that Walden finds the iodides 
more completely ionised than the chlorides. 

Although rehdered extremely probable, absolute proof 
that h;rdroxyl compounds result during the interaction of 
the iodine chloride solution on the water present and the 
unsaturated compouud in th(‘ case of stilbene and styrolene 
was left siill wanting in the paper already referred to (this 
J., loc. at.'). 

The oily residue obtained after evaporating the chloro- 
formic layer from a determination of the iodine value of 
stilbene by Htihl or Wijs refused to crystallise neither 
could a crystalino ^benzoate he obtained from it. It was 
considered to be a mixture of hydrobenzoin and iso- 
hydrobenzoiu or their ethers (in the case of Hubrs 
solution). 

A reaction which is common to both isohydrobenzoin 
and bydrobeuzoin is their conversion into diphenyl acetic 
aldehyde by boiling with dilute sulphuric acid (20 per 
cent.). 

The following experiment was carried out : 0'5 gnu. 
stilbene dissolved in 30 c.c. of ohlorofox’ra w-us mixed with 
15 c.c. of water and then 60 c.c. of Wijs’ solution added. 
The preeipilute which at first formed was gradually 
dissohed on warming and the solution was coloured deep 
red-brown by the liberation of iodine.. After standing 
It^- hoars it was poured into a separating funnel and water 
(250 c.c.) and pota-sium iodide and sodium thiosulphate 
Nolution added until all the iodine was reduced. The 
chloroform layer was run off, washed with water, and 
finally, the chloroform distilled off. 'fhe oily residue was 
mixed with 100 c.e. of water and 20 c.c. of concentrated 
sulphuric acid and boiled under a reflux condenser for 
7 hours. The solution in the flask was then distilled in 
steam and the distillate (300 c.c.) which contained a nearly 
colourless od shaken out with ether. On evaporation of 
the ethereal solution an oil was obtained which when 


dissolved in alcohol gave a small Quantity of crystals (not 
examined). The oil redaoed amnumiacal silver nitrate, gave 
a phenyl hydrazond and an oxime. It also restor^the 
colour to magenta solution bleached by snl{]iLur dioxidet 
(SchiflTs reaction) giving finally a very bright redsblue 
colour. The quantity of oil obtained did not admit of a 
more detailed examination, but tbeie reactions show that . 
it is au aldehyde and admit of no other conclusion than 
that the original substanoe was either hydrobenzoin or 
[ isomer. Formulating the reaction we havc-r- , t 

I CflHft - CHOH - CHOn - CoHfi - 

I (C,H,)is<^H.CHO + HjO. 

' Reduction of the Iodochlorides hy Potassium Iodide 
I Solution. 

Jn the paper already referred to I have shown that the 
iodochlorides of both stilbene and styrolene are reduced by 
the action of aqueous potassium iodide upon their alcoholic 
solution forming the original substance and liberating 
; iodine. 1 showed also that in the determination of the 
! iodine value of the substances correct results could only be 
I obtained if the potassium iodide was prevented from acting 
! upon the iodochlorides which could be done by adding 
' water to the test solution so as to precipitate the ohloro> 
formic solution of the iodochlorides before adding the 
potassium iodide.* This alteration in the observed iodine 
; value is still more marked with some other substancea 
! examined. The following table gives the iodine values 
I obtained working in this way and for comparison tho#e 
: obtained, by Hiihl’s solution and the free acid formed are 
! likewise given. 

; The potassium iodide solution was allowed to stand. 

' contact with the test 5 minutes in the experiment recorded 
in the last column. In all cases the blank test was mixed 
! with the KI solution direct as there was here of course no. 
fear of reduction. f 

! Errors arisiug from the neglect this reduction have 
doubtless in the past led to the very varying results we find 
I recorded in the literature for the iodine value of substances^ 
'Phis is specially to be noted in the case of the phenols the 
iodochlorides of which are very decomposable. The matter 
is still under investigation. 

The results given in the above tables (pages 428—4) 
merit more special attention, and in the following they will 
be treated in greater detail. 


Substance. 

Theoretical 

Iodine 

Yuliio. 

i M 

i* 

1 Iodine 

i Value. 

! 

odlflod HUbl’s Method. 

Acid formed. 

Asl per Cent. ^ Nature. 

Iodine 

Value. 

Mod. W'^aller, 

Wijs’ Method. 

Iodine Values, 

W'ater first, j KI flwt* 

St.vrolone 

242 -a 

! 

227 

1)6 

HCl 

224*3 

220*0 

ITI'T 

Stilbene 

i« 

I 128— 14U’6 1 

107—120 

HCl and KI 

1 Nil 

136 

P 

American turpentine 

1 w 

? 

V 

HI and HCl 

i 242 

356 

258 

Eugenol 

! 3I = 154 

• 445 1 


HI 

' 151 

P 

‘ P 

„ bi'Tizoalc 

Isoeugenol benzoate 

1 21 = M 

: 94*5 

23 

HCl 

1 93 

96*1 

93*8 

Ud 

94'6 

m 

HCl and HI 

1 43 

95*0 

48*7 

a-imphthul 

21=177 

! 204 1 

187 


i 120 

202 

HW 

Phenol 1 

4l - 640 

! i 

220 

HCl 

Nil j 

023 

287 

Oils, &(• 1 





.. 


Tungoil 1 

y 

; itB I 

87 

HI and HCl 

i 

104 

X0l . 

IwJHin, American ! 


; 1'“* i 

133 

” 

128 

160 

144 


* With regard to tlie iodine value of most oils tli6 matter is of 
less importance, as Harvey points out (this J., 1902. 1437). This 
IS because the iodine cldonde solutions usually employed (HttbPs 
and Wijs’) contain suHlcient water to convert the whole of the 
nydrolysable iodochloride mto hydroxyl derivatives which are not 
reducible by potassium iodide. If, however, the iodochloride of 
the oil contains a great amount of liberated haloaen (some of whicli 
tws not been split off during the test) as in the case of tungoil, 
then the addition of potawwum iodide before water has a lowering 
influence on the iodine values observed. 

1 t The 'addition of potassium iodide solution to the blank test 
belOre the addition of water prevents any decomposition of the 
HOI, which is tormed by the action of water upon the ICU In 
the paper, referred J stated in my recapitUiatiou of results 
that ip all it ^ ielvisab)e to water to the test solution 
wfore potassinm iodide,* so. wist a»y iodoehloride Which remains 
imchwifM ttfe.as far as possible, hd removed from the sphere 
or action hy solntion in the chloroformio. layer.” It is obvious 


that in the above statement the ^'blank test” is. not included, as 
Harvey seems to think {loc.cit.) because in this there is no *^^o- 
ohtoride ” present. Thai it water be added to the blank test firsts 
a lobs of titrable halogen doe* result is in acoordsiice with my 
experience, even if the KI is added immediately after the watez. 
as the following results show 

Water added first KI immediately run in 25 c.c, Wijs « 
41'0,4l'0c,c. Thio, „ ..x* 

KI add«^ first water immediately run ia 25 o.o, Wijs f 41*^ 

41*2 C.C. Thio. ^ .i 

Water added first stood 5 mins, then Kt added 
88 * 8 . 

In ^ each ca#e 18*4 c.c thiosulphate sdutixm » 0*8 
In thee actual teat. as the Doncentrasion ol tbaapi-t^ 
of. tine HOI When the wwt«r Is sAded) 
abst»ption then) will be less tendency for the ^ 

ou m ailitiOu or water,, and hence no appsNiahle 4 
reeui^ if watw beaded first, from this oause^ 
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Group 1, 

atyroUne and Stilbene. — A detailed stady of the 
f»ehayiour of these two substances, and the properties of 
the iodochlorides has already been published. They are 
included in the above table for completeness* sake. The 
reason why the theoretical values were not obtained is 
probably tW the substances hud either become oxidised by 
exposure to air, or had been polymerised by the action of 
light (Cianiician and Silber, Jier., 1902, 4129). 

The loosening influence of a phenyl group attached to a 
carbon atom, foiming one of a double linkage is well 
exemplified by these two substances. This loosening influ- 
ence is also a protective one, as is shown hy the fact that 
stilbene refuses to absorb iodine chloride from the modified 


phenyl group is able to exert a greater protective influence 
than a simple phenol group, although it is not able to 
completely protect both carbon atoms of the double 
linkage in isoeugenol benzoate. The following table gives 
the iodine absorption after various lengths of time of action, 
using Waller’s solution as modified ; — 


Eutrcuol Isoou^enol 

Bonzodie. Benzoate. 


In 20 minut<‘s 
„ 2huurH... 
» 20 . . . 


IW 


40-0 

<W0 

88-0 


form of Waller’s solution, while styrolene which contains 
only one phenyl group is able to decompose this double 
compound I Cl, HCl. 

Eugcnnl and laoeugenol Benzoates.— Thc^o two sub- 
stances form excellent examples of this property of the 
phenyl group. The formultp of the two iodochlorides are 
probably as follows : — Kugenol benzoate iodochloride — 

((’fiIl5(4)2)(yi3(()(Tl3)CR,-CHCl-CH2l 
4 'A a p y 

isoeugenol benzoate iodochloride — 

(C«KftCC\)( IfiHaCtK ;H3)( TK ’1 - CHI - ( 

4 A a ti y 


(For the reducing action of KI upon the iodochlorides, 
see p. 425.) 

We thus see that if one of the carbon atoms of an ethylene 
group bo attached to a strongly negative group, the latter 
protects, more or less, both carbon atoms from forming an 
addition compound. 

American Turpentine . — This was fractionated, and the 
fraction boilin*; between 155'^ and taken. It probably 
consists of almost pure pinene. The results given in the 
table agree accurately with an absorption of 41 per mole- 
cule, and with the liberation of slightly over 2 1 as haloid 
acid (HI). 


In both cases 2l are absorbed per molecule, but in the 
former 28 per cent, of iodine appears as haloid acid (HCl), 
while in the latter 66 per cent, of iodine is converted into 
acid (HCl and HI) by the action of the water in Hubl’s 
solution. The loosening influence of the phenyl group in 
both these compounds is strengthened by the presence of 
the benzoyl and methoxy groups, not only is the atom 
attached to the substituted phenyl group (the a atom) jiro- 
tected, but also the B atom, I'.e., has its halogen atom so 
loosened as to bo spilt olf by the action of water as haloid 
acid. The amount of halogen thus split off from tlu‘ /3 
atom in each case is nearly the same, namely, 28 and 19 
per cent, expressed as iodine (assuming that with isoeu- 
genol benzoate, the whole of the chlorine is split off as 
HCl). 

In order to further explain the iodine values of these 
ougenol derivatives, it was determined to endeavour to 
isolate the iodochlorides of the benzoates. 


Schweitzer and Lungwitz’ figures and those of Fahrion 
(/of. cit.) are likewise more nearly in agreement with 41 per 
molecule than with 2l, and the latter points out that this is 
better in agreement with Kekule’s formula for this sub- 
stance (1) than with that of Wagner-Haeyer (II.) Since 
the former requires an absorption of 4l, while Baeyer’s 
formula without some intermolecular change only demands 
an absorption of 21. 


n 


1. 

C1I3 

Ah 


\/^ 

I 


H 


CH8-CH-CH3 



Eugenol Benzoate. — l‘9grm. of the substance was di.s- 
solved in acetic acid, and 150 c.c. of Wijs’ solution added. 
After standing 2 hours the solution was poured into 500 c.c. 
of water in a separating funnel and shaken out with ether. 
The ethereal layer was treated with dilute sodium thiosul- 
phate, and then, after well washing with water it was 
evaporated. A good yield of crystals was obtained which, 
after recrystallisation from alcohol, melted at 91° C, forming 
shiniog pearly plates. It gave all the reactions of the 
iodochloride, liberating iodine by heating with strong H2SO4. 
Alcoholic silver nitrate gave a white precipitate of AgCl, 
showing that chlorine is first split off'. Fotassium iodide 
solution added to its alcoholic solution only very slowly 
liberated iodine. 

Halogen Detei'mination . — 0*5406 grm, of iodochloride 
was dissolved in 50 c.c. alcohol and 1 grm. of KOI! dis- 
solved in 2 c.c. of water added. The whole was heated in 
a flask in the water bath and, when the alcohol had evapo- 
rated, 50 c.c. of water were added, and the heating continued 
for 1 hour. Then 1 grm. of silver nitrate dissolved in 
water was run in, and dilute nitric acid added until the 
dark grey precipitate was replaced hy a yellowish one. 
The precipitate was filtered oflf, washed with boiling alcohol, 
followed by dilute nitric acid, and weighed as usu^. AgCl 
and Agl formed 0 * 4386 ; reduced Ag in filter paper ash, 
©•dl71»» 0*0801 AgoICl; total AgsTCl = 0*4688 =37* 2 per 
cent. I + Cl ; theory for Ci7Hij03lCI = 37*4 per cent. 1 + Cl. 
The substance is, therefore, eugenol benzoate iodochloride. 

Attempts to prepare the iodochloride of isoeugenol 
beiixoate on account of its instability proved futile. 

The behaviour of these two substances to modified Waller’s 
solution has already been noticed, but a few words on the 
subject may not be out of pUoe. The negatively substituted | 


If, however, Kekule’s formula were correct, then it is 
difficult to sec why two of the added halogen atoms sliould 
be split off as acid. If, on the other hand, Hacyer’s formula 
be accepted, then, in order to have an absorption of 41 per 
molecule, the tetramethylerie ring must be broken. 'J^hat 
this takes place comparatively easily is shown by the action 
of iodine under pressure upon pinene, when cymene results. 

Now A. Bauer tAnn., 220 , l-'iS) has .shown that when a 
halogen atom is united to a tertiary carbon atom, it is 
easily removed by the action of water with the formation of 
a tertiary alcohol. This is especially the case with the 
iodides (see also Walden above). If we assume that 
Bseyer’s formula is correct tlieu we must formulate the 
addition product thus — 


CH3 

CIH HCl 
I ® 

CH.-CI-CHj 


which with 
water gives 


cm 

H. 


CH3 

Lqh 

■ 1 HCl 


I 


-h 2 m 


H 


CHs-C.OH-CHa 


Such a reaction would agree with observed facts. Against 
Baeyer’s formula Fahrion further urges that Engler (Ber., 33 , 
1900, 1669) shows that pinene absorbs four oxygen atoms 
per molecule, and hence must contain two ethylene groups. 
It does not however appear to the writer that in this case 
too a breakage of the tetrametbylene ring is improbable 
-with the formation of a similarly constitute peroxide, and 
be consequently does not feel justified in disputing the 
accepted formula of such a well-investigated substance on 
such meagre grounds. 
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The iodine values obtained by the use of modified Hflbl 
solution and my modified form of Waller’s solution with 
eugenol are interesting ; with the former the ring takes part 
in the reaction, while w*th the latter only the side chain 
absorbs. 

Triphcnylraethane was exatniiied because of its relation- 
ship to the very interesting triphenylmethyl of Gomberg. 

It behaves towards Wijs’ solutiou as a saturated compound. 

Group II. 

Dicyansfilbene, cis and trans, and Diphenylmaleir Ankif- 
dride. — if we replace the two hydrogen atoms of the 
ethylene group in stillbene by either cyauageti or carboxy 
these two negative groups and the weakly negative phenyl 
groups are able to protect the double linkage from the 
attack of the halogen atoms of the iodine chloride solution 
(Wijs, Hiibl, or Waller) and so these substances absorb no 
halogen. The behaviour of the two storeoiso meric dicyan- 
stillbenes is of interest, hut too great reliance should not be 
placed upon the re^.uits with the trans compound as it was 
of doubtful purity. 

Aconittc acid. CH- ((^().,H).C (CO^H) : CfICCOJI).— 
Tn this substance the two negative groups protect the 
ethylene uuion and heuci! no iodiue absorption takes place. 

Maleic and fumarlcacid contain similar groups, and hence, 
as Lewkowitsch has found, no iodine absorption ^e^ults 
from their interaction with Iliibl’s solutiou. 

Cinnamic Acid and its Derivatives. — Styrolene can absorb 
halogen even from modified VV^iller’s solution. If we re- 
place one of tlie hydrogens of the (Ulj group by carboxyl, 
we find that the substance resulting, cinnamic acid, has the 
power of absorbing only a very small amount of halogen 
oven from Hubl’s and Wijs’ solutiou. The negative car- 
bo vyl group is capable of exerting a protective mfluciicc 
over the double linkage, and that, combined with the less 
^trongly uegalivi' group phenyl, renders the substance 
capable of only absorbing a email atnount of halogen 
Cinnamic ether yields a higher iodiiie value with Wijs’ 
solution than with Hiibl’s, probably’ because the concen- 
tration of the ICl in the former is greater than in the latter. 
The iodine value of the ether of cinnamic acid is more than | 
that of the free acid because the introduction of the ethyl | 
group lowers the negative character of, and hence the ] 
protection exerted by, the carboxyl group. If we render 1 
the plamyl group more negative by introducing a nitro 
group (as in o-nitro cinnamic acid) or an oxygen atom (as 
in coumarin) the protection is complete. Also if tho 
carboxyl group be united to another acid group, as m 
diciiinamoyl tartaric anhydride,* the protection of the 
ethylene union is complete. 

Tlie protective influence of the negative group is here 
again a loosening one on any halogen that is absorbed, thus, 
ethyl cinnaraato which abiorbs 16I per cent, splits off 
ITr.')! as acid. 

The protective influence of the negative groups extends 
in proportion to their negative character, not only to the 
carbon atom to which they themselves are attached, but 
also to the other carbon atom of the double linkage as is 


shown in eugenol and isoeugenol benzoates, in cinnamic 
acid, and the oth(‘r cinnamyl and cionamoyl derivatives. 

The behaviour of the three isocoumariu derivativesf is 
of interest, the constitutional formula of which are as 
folloAvs : — 

CO CO 


/\/\ 

I I I 

x/x/ 


CH 




N-CcH, 

C.COOH 


CH 


CH 


Isocarboatyryl, Isooarbostyryl carboxylic acid. 


CO 0 CO 

C.H./ >C.H. 

CH»CH-0~CH«CH 
«*anbydro oxyl vinyl bensoic anhydride. 


• I have to thank Mr. Dakin, B.Sc., of the Yorkshire College, for 
this specimen. ,, 

t I have to thank Dr. Wm, Frew, of Perth, for these three 
specimens. 


m 


Id tho first the CH —CH group has in direct nniou with 
it tho weakly negative ring, and the weakly positive 
phenylimido group, hence wo get absorption of halogen. 

In the second, tho carboxyl group neutralises in part the 
positive phenylimido group, and hence we do not get the 
full absorption. The substance behaves as a slightly naore 
positive material than oinnamic acid. 

If the formula for the third be correct it is difficult to 
explain the absorption of only two equivalents of halogen, 
instead of 4 atoms as theory requires. 

Group HI. 

lu structure the members of this group are related to 
styrolene, uud to cinnamic acid. 

Benzalacelone. — lu this substance the carbonyl group 
has attached to it the relatively^ positive radical methyl, 
while the styryl group in virtue of tho phenyl group is 
weakly negative. As the substance is able to absorb ICl 
fro«n Hubl’s solution the protective influence of the 
carbonyl group, manifest when in cinnamic acid, must here 
be neutralised by the methyl group. One of tho added 
halogen atoms ie, however, loosened, probably by the 
phenyl, and is split off as acid by the action of water, 
and as the substance does not liberate iodiue from Wijs’ 
solution that atom is chlorine. The formula of the iodo- 
chloride is probably C.jH^CHCKJHI.CO.CHa. The 
iodochloride was isolated, 

Benzalacelone Iodochloride. — One gram of the ketone 
was dissolved in acetic acid, and 100 c.c. of Wijs’ solution 
added. After two hours the mixture was poured into 
water (250 c.c.) aud the crystals which formed on standing 
filtered off. Kecrystallised from alcohol, in which it is 
easily soluble, it was obtained in colourless needles, melting 
at 59 — 60° with decomposition. The alcoholic solution of 
the compound liberated much iodine when treated with 
potassium iodide solution. Silver nitrate gave first a white 
precipitate and then gradually a yellow oue when added to 
its alcoholic solution, showing that chlorine was first split 
off. The substance was rapidly decomposed by the action 
of light. It was not further examined. 

IJibenzalacetone. — This substance might be expected to 
absorb 4l per m il., but, as the table shows, actual ex- 
perimeut gave 2 1 per mol. and ll split off as acid HCl. 
The oxy'geti of the carbonyl is evideutly able to protect one 
styryl r(*sidne but not the other. 

Benzalcinnamylidenacetone.^ 

C,Hfl-CH==0H~CO-CH-CH-CH = CH.CgH6 

This substance, which does not appear to have been pre^* 
pared before, was obtained by Claisen’s method, uamely, by 
the action of cinnamic aldehyde upon benzal acetone in 
presence of caustic soda. It was obtained as golden yellow 
shining needles after recrystallisation from alcohol melting 
at 108°. With concentrated sulphuric acid il gave a dark 
red colour, and was easily soluble in most organic solvents. 
The iodine values recorded in the table, instead of being 
61, are 41 per mol. with 21 split off as acid HCi. 

Dicinnamylidene Acetone. — Here again the oxygen pf 
the carbonyl apjiears to be able to protect one double 
linkage for instead of 8 1 only 6 are absorbed. 

The behaviour of these derivatives of acetone to modified 
Waller’s solution is interesting. 


— 

Iodine Value. 
Modified 
Waller. 

Theory. 

Dibnnzalac.etone 

27 

28*8 

Benzal cinnamylideneacotone. . . . 

24 

|l« 24*2 

Dicmnamylideneacetone 

118 

2* « 111*2 


The protective influence of the phenyl groups is well 
shown. In the last compound oue of the ethylene umoln 
is too far removed from this protection to exert itself, aad 
home is able to absorb 2l, and the remaining p is 4ae to 
tho same cause as the ^1 absorbed by the othee two 
fubstanoes, whatever that may be. 
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Benzal Acetophenone.— The absorption of nearly one 
I per molecule from Hiihrs solution and over I from Wij's 
improbably due to the different concentration of the ICl in 
dieso two solutions as already mentioned. 

Old specimens of all these benzal derivatives show lower 
iodine values than freshly prepared ones ; this is probably 
due to cither oxidation or polymerisation of these substances 
by the action of light (compare Ciamician and Silber’s 
results with Htilbene, loc. cit.') 

Group IV. 

The action of TCI upon triply linked carbon atoms has 
been hut little studied, never quantitatively. Plimpton 
(Chem. J., 41 , 392) ohtaiiied CjHjICl by passing acetylene 
into a solution of ICl in HCl. Aletiowan (Pr. E., 9, 369), 
obtained the same substance using an etherial solution of 
ICl. Stolz (Tier., 19 , r)38) by boiling propiolic acid with 
an ethereal solution of ICl ohtiiined chloriodo acrylic acid 
CHI «■ CCl.COOH or CHCl = CICO^H. Dichlor-di-iodo- 
ethano does not appear to have been prepared, but Henry 
(Comptes rend., 98 , by the action of ICl upon CjH-jCl, 
obtained dichloroiodocthane. 

As far as I am aware no attemj)ts have been made to 
determine the iodine value of triply linked carbon atoms. 

In the foregoing table the only acetylene derivatives 
examined are those in which a certain amount of protective 
influence is exerted by the groups attached to the two 
carbon atoms. 

The tolane used wns a slightly impure specimen obtained 
by the action of stidium ethylate upon stilhene dihromide. 
The difference in its behaviour to Htihrs and to Wijs’ 
solution is doubtless due to the different concentration of 
tho ICl in the two. It is interesting to note that the 
amount of acid formed in ilubl’s solution bears nearly the 
same relationship to the total iodine absorption as in the 
case of Htilbene. 

That orthonitrophenylpropiolic acid absorbs exactly 
21 or ICl is in accordance with Stolz’s observations with 
propiolic acid above cited, but wliy o-uitrophenyl acetylene 
absorbs no halogen at all is difficult of explanation. 

The phenols,— In two or three places in this paper the 
iodine chloride absorptions of various phenols and phenolic 
derivatives have been giv<‘n. The free phenols appear to 
behave as unsat orated cyclical ketones, whereas their 
benzoates react like saturated compounds. 

A detailed examination of the various isomeric di- and 
trihydroxy benzenes and of the najihthols is in hand, and 
will form the subject of another paper. 

Conchtsion . — No general theory affords a complete ex- 
planation of all the results obtained in this research, hut 
some help is afforded by Thiele’s Theory of Partial Valencies 
(Annalen, 306 , 87 — 142) and the assumption of the tetra- 
vttlency of oxygen in many of these compounds, e.g.^ in the 
henzaUioetoues (cp. Baeyer and Villiger (Ber., 1902, 11H9; 
Walden, Ber., 1901, 4185). The matter is, however, merely 
of theoretic interest, and for practical purposes the results of 
of tho research are : — 

(1)’'A confirmation of the conclusion arriv(‘d at in ray 
previous paper, namely — 

(а) That tho unsaturated compounds absorbs TCI from 

the various solutions. 

(б) That no substitution takes place during Ilubl’s and 

Wij’s reaction. 

(e) That the acid formed is due to the action of water 
upon the iodochlorides. 

They further show (2) that the amount of ac^d formed, 
depends probably upon the ionisation and subsequent 
hydrolysis of the iodochlorides by the water present. The 
amount of this hydrolysis is dependent upon the nature of 
the groups attached to the double linkage. 

j(a) The presence of aromatic groups, and of negative 
groups in an unsaturated compound attached to the ethylene 
union tend to lessen its attraction for iodine chloride to an 
extent proportionate to their negative character. The 
lessening of the attraction is manifest in the refusal of such 
substances to absorb iodine chloride from a solution con- 
taining it in weak combination with hydrochloric acid and 
by the increased hydrolysis of the iodochloride in Httbl’s 
reaction. 


(4) Further proof is given that the iodochlorides are 
reducible by the action of aqueous potassium iodide, and 
this reduction is thought to have been a fertile source of 
error in the past in the determination of the iodine value of 
unsaturated compounds. 

(5) It is shown how by determining the iodine value of a 
substance by the various solutions and the amount and 
nature of the acid formed by the hydrolysis of the iodo- 
chloride some inforioiitionmay be obtained as to the probable 
poiiitioii of the ethylene unions in the molecule. 

(ti) The triply linked carbon pairs seem to exert less 
attraction for iodine chloride than doubly linked. 

1 have to again thank the directors of Messrs Barry, 
Ostlere, and Shepherd, Ltd., for the use of their laboratory, 
and my assistant, Mr. Ernest Wake, for his help ia carrying 
out the experimental work recorded in this paper. 

THE ANALYSIS OF WATERS, AND THEIR 
CHANGES IN COMPOSITION WHEN EMPLOYED 
IN STEAM-RAISING. 

MY a. K. TATLOCK AM) K. T. THOMSON. 

It would appear that, owing to the numberless more or 
less valuable text-books on water analysis, and tho various 
papers on the same subject which have appeared in 
chemical journals, there would be little or no room for 
anything further to be said on this subject. But in 
straining after something original analysts have too often 
suggested the abandonment of what is of real value, in 
favour of what appears at first sight to he a genuine 
improvement, but which is in reality only superficial. 
This desire for something new seems to he so absorbing 
at the present day that we are constautly presented with 
crude and undigested methods of analysis, and it is to 
combat this spirit that, to some extent, our present paper 
is written. Not that wo do not wish for changes for the 
better, but we would beware of abandoning things of real 
value, while at the same time we ought to go on improving 
our methods of analysis, accepting such modifications as 
are likely to be of permanent value, and relegating to their 
j)roper place such modifications in method as seem to be 
made solely for the sake of change. 

In the present paper we intended to take a wider scope 
than we shall be able to take, owing mtiiiiy to lack of time 
to work up the subject as folly as we should have desired. 
We shall therefore in the first place give a few notes on 
certain particulars connected with the analysis of waters, 
and then consider the behaviour of a special variety of 
water when employed in a boiler for steam raising. . 

Temporary Hardness . — We shall in the first place deal 
with the determination of temporary hardness, the soap 
solution method for which is now rightly viewed as an 
unreliable and extremely empirical one. The only truly 
scientific method is that by titration with a standard acid, 
and employing some indicator to determine the end-reaction. 
The original indicator proposed by Hehner for this purpose 
was methyl orange, which was first introduced for the 
determination of alkali by Lunge about a quarter of a 
century ago. Many indicators have been brought forward 
to supplant it, but for itSHpecial purposes Lunge’s Indicator 
undoubtedly still holds the field. Taking the special case 
of the determinarion of the alkalinity of water we find 
alizarh: as one ot the most recent candidates for favour, 
because the end-reaction is more delicate. The fatal 
objection to it for rapid analysis is that tho solution 
requires to be boiled to expel carbonic acid, and it must 
be remembered that one boiling is not sufficient, but it 
must be boiled after each addition of acid to bring back 
the colour : and if this is not carefully and thoroughly 
done either a false result or an indistinct end-reaction will 
be obtaii^ed. Some years ago one of us showed that 
with laemoid a more delicate end-reaclion was obtainable 
(in fact quite as delicate as with alizarin), but that the 
great objection there also was the fact that one had to 
resort to boiling, exactly as in the case of alizarin. To 
obviate this trouble of discovering the end-reaction it is 
suggested to add excess of standard aeid, then boil to expel 
carbonic acid, and titrate back with standard caustlo alkali. 
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But this does not mend matters, ts the boiling ba* Btill to i 
be done, and we have the extra trouble of working with i 
two standard solutions in place of one. Now, vdth methyl j 
oranire the great advantage is that the cold water can be I 
titrated direct with standard acid, and although the end- ! 
reaction is not so delicate as With alizarin, yet quite as ^ 
accurate a result can be obtained if the proper precautions ! 
are taken Indeed the slowness of the end-reaction of 1 
methyl orange may be almost regarded to a certain extent ; 
as a merit, as the first change in colour (especially in the | 
titration of waters in whicli there are seldom such a pro- j 
Dortion of neutral salts as would injuriously affect the i 
vnd-rem^tion) is usually distinctly observed with, at most, j 
0* 1 c.c. of N/10 acid. The first change ought to be taken ; 
as the end-reaction, and the intensification of the colour 
by further addition of acid will serve to corroborate the ; 
first impression. Working in this way we easily obtain ; 
results quite as reliable and accurate as can possibly be 
obtained by alizarin or any other indicator. Of course it 
is well to know the capabilities of all indicators, as it may 
happen that in certain circumstances methyl orange might 
not be nvailable, and one of the others could be used in its 
place if the conditions under which it can he employed are 

known. , t. r 

In titrating in this way, carbonate (or bicarbonate) oi 
sodinm, which is very often present in pit waters, would be 
included with the carbonates of calcium and magnesium 
ns temporary hardness. To determine the carbonate of 
sodium we evaporate a measured quantity of the water to 
one-fourth of it.s oriiiinal volume, filter through a dry filter, 
and take a measured portion of the filtrate for the 
detei inination of carbonate of sodium by standard acid. 

r/i/oriVe.s'.- The determination of these seldom presents 
any difficulties, the titration with standard silver nitrate, 
and the cmplojment of potassium chromate as indicator, 
being usually sufficient. Difficulties arise, however, when 
we have to deal with mossy or peaty waters and with waters 
containing aei<ls or iron salts. With mossy waters, which 
are also sometimes acid, we have found the best mode of 
dealing to consist in adding some calcined magnesia to a 
portion (not necessarily measured) of the water, and 
agitating thoroughly for a few' minutes. In this way, acid, 
if present, is neutralised, and the mossy or^ peaty matter is 
precipitated and removed from solution, while the magnesia ; 
remains practically insoluble. All that is theii^ necessary , 
is to filter through a dry filler, and titrate a portion of the | 
discolorised water w'ith standard silver nitrate solution. I 

Acid walers arc treated with magnesia as just discribed, : 
and HO are waters containing iron, but in the latter case a j 
few drops of hydrogen peroxide should be added in order j 
to convert any ferrous compounds into the ferric condition, . 
The magnesia then rpmoves the iron wholly, and it only ^ 
remains to filter the mixture and estimate the chlorides in 
the Holatlon as before. 

N antics and Nitrites .— determination of nitrates | 
in a water is in our opinion one of the greatest importance, i 
at least in the case of water intended for dietetic purposes, | 
and therefore an accurate and speedy method is of great 
value. We have come to the ccnclusion that, when , 
properly adapted, the phenol-sulphonic acid method is , 
decidedly the most handy and reliable. In natural waters, i 
however, there are two ingredients which are fatal to a 
correct determination of nitrates, namely, organic matters, 
especially the brown niosny or peaty organic matter, which 
is so often present in the waters we are familiar with in 
^ScoUaud, aud the chlorides of magnesium and sodium. 
For the removal of organic colouring matters/ such us is 
found m mossy waters, there is nothing superior to agitation 
with calcined magnesia as already described under the 
determiuutiou of chlorine. We have found that when 
chlorine is present to the extent of 3 • 5 grs. per gallon (5 parts 
per 100,(100) of chloride of sodium, only about 60 per cent, 
of the whole is obtained, and when 21 grs. per gallon 
(30 parts per 100,000) are present, only about 34 per cent. 
IS obtained. These proportions are, however, only roughly 
approximate, as we have found that the results in presence 
of the same proportion of chlorides are somewhat erratic. 
In order to obviate this adverse influence of the 
Mason in his book on the “Examination Water 
recommends the nw in the standard of the same proportion 




of chlorides as is present in the water being teste4 so as 
to couhteibalance their influence j but owing to the soihe* 
what erratic effect of the chlorides we came to ' the 
conclusion that it would bo mote satisfactory to remove 
them entirely. For thin purpose we have applied and 
adapted the method which is employed for the removal of 
chlorides from crude glycerine in tearing the stnength of 
that article by the bichromate method. This oonstste iu 
agitating the sample w'ith excess of silver pxide» which 
removes the chlorine in the form of silver chloride. When 
treated in this way, however, a considerable proportion of 
silver remained in solution, apparently as oxide, and this was 
deposited on evaporation of the filtrate to dryness for treat- 
ment with phenol-sulphonic acid, which soon converted the 
brown silver oxide into sulphate. The silver compound 
seemed to have the rather unexpected effect of lowerfBgHih 
result for nitraten, although not nearly to the same extent klf^ 
say, 3 grs. of sodium chloride per gallon. Wo were thus 
compelled to work with a limited supply of silver oxidel» 

; adding just enough to convmt all the chlorides into silver 
chloride, this being determined by the usual volumetric 
method. When this was carried out the exact proportion of 
nitrates present was obtained, but considerable difficulty wai& 
j experienced in obtaining a clear filtrate, as traces of silver 
: chloride passed through the filter. This difficulty was alsO 
! overcome by the use of a little aluminium sulphate followed 
' by calcined magnesia. The final method adopted was 
' therefore as follows : — 100 to 200 c.c. of the water are 
; treated with enough silver oxide, in a fine state of diviaion, 

! to decompose the chlorides, the proportion of which had 
! been previously ascertained. After agitating thoroughly, 
a little aluminium sulphate (say about 0*1 gr.) is dissolv^ 

! in the mixture, then excess of calcined magnesia is add»d, 

' and the agitation continued for a minute or two. In this 
I way the chlorides and organic matter are entirely pre- 
cipitated, and are then filtered off through a dry filter, 
when the filtered solution will bo found as free from colour 
as distilled water. A portion of the filtrate (50 to 100 o.c.) 
is now evaporated to dryness over an open water-bath, 
and the residue tested for nitrates by^the well-known phenol- 
sulphonic acid method. A number of test experimenti 
showed that in every case the whole of the nitrates, added 
to a water containing comparatively large proportions of 
chlorides and organic matter, was obtained by this method 
of determination. 

The next point which arose for consideration was the 
effect of nitrites on this determination, but it was clearly 
shown that this was almost nil, or that their presence only 
slightly raised the proportion of nitrates. This fact 
suggested to us the idea of applying the phenol-sulpbotito 
acid method to the determination ot nitrites also, provided 
these could b:>. readily converted into ^nitrates. The ideal 
reagent was soon found in hydrogen peroxide, which suits 
admirably for the purpose in view. To determine the 
nitrites, therefore, it is only necessary to remove the 
chlorine from, and render colourless, a quantity of the 
water to be tested, exactly in the manner just described. 
In such dilute solutions as generally occur in waters there 
is no danger of any nitrite being precipitated by the silver 
compound. A portion of the, treated water is tested for 
nitrates, and to an equal portion there is added a little 
hydrogen peroxide, and the mixture evaporated to dryness. 
The nitrites which existed- in the water are now present in 
the residue in the form of nitrate, and it only remains to 
I apply the phenol-sulphonic test, then subtract the nitrates 
^ actually present in the water as such from the total nitrates 
! now obtained, and calculate the remainder to nitrites, or 
^ to bring these compounds to nitric and nitrous nitrogen 
' respectively. .Of course it would be advisable to make 
1 certain of the presence of nitritea by one of the well-kuown 
: colour tests for these cqmpoupds. 

i Having disjposed of certain points in the analysii of 
j water, we shall now go on to cousider the second , jpatt of 
I cmr subject, which is the behaviour of a special variety of 
j water when employed in a boiler for ateam-*ra{sing. Tjhe 
particular class of waters* we refer to id the alkaline Variety, 
or such as contain notable proportions of bicarbonate of 
soda, and oonioquently no peutral salts ol calciuOk oM 
magnesiuui. These waters are generally foood at a grent 
depth in the earth, one wliich we analysed being obtuiM 
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from about 840 feet below the surface. The water from 
coal pits, for instance, often contain comparatively large 
proportions of bicarbonate of sodium. 

In order to trace from the beginniug what changes in 
composition occur when waters of this class are employed 
for steam raising, we shall first observe what takes place 
as the water passes through the heater. The following 
are analyses of boiler feed water before and after passing 
through the heater : — 


Gmins per Gallon. 



Pwfor<i passing 
through Heater. ^ 

^ After passing 
.through Heater, 

Carbonate of calriiim 

11*74 

3*63 

Carbonate of III agnes mm 

8 *f0 

7*96 

Carbonate of sotlinm 

1*0.3 

1*19 

Hulphato of sodium 

20*52 

19 61 

Nitrate of sodium 

0*15 

0*15 

Chlorido of sodium 

2*73 1 

2*69 

Organic mat tor 

j 0*10 

0*08 

Total solids 

1 41*87 1 

3.5 *31 

Hardness 

21*98 1 

13*10 


The chief point to observe here is the result, not perhaps 
wholly unexpected, that while no less than 70 per cent, of 
the carbonate of calcium in the water has been deposited 
while passing through the heater, only 7 per cent, of the 
carbonate of magnesium has been so removed. This 
reversal of the relative proportions of the calcium aud 
magnesium compounds in the water appears to be largely 
to the advantage of the water for boiler purposes, as the 
hydrate or oxide of magnesium formed within the boiler 
is a much lighter and less compact deposit than the 
carbonate of calcium, and thus helps to prevent the latter 
from forming a scale in the boiler. This, at least, is the 
conclusion we draw from an examination of the deposit 
from such a water as this, which is in the form of a light 
granular powder or sludge, aud w hich apparently does not 
adhere to any great extent to the boiler. 

In the next place we shall go on to consider what lakes 
place in the boiler after the water has left the heater. We 
do not here deal with the same water as that with which 
we have been showing the effect of passing through the 
heater, because we could not obtain the residue from the 
same water after concentration in the boiler, aud also we 
thought it w'ould be better to work upon a water which 
was more pronounced iu its alkalinity. The following is 
the analysis of the water after it had passed through the 
feed-heater : — 

Grams jht Gallon. 


Carbonate of oalcium 1*5)7 

Carboiiato of magnesium 4 2/ 

Carbonate of sodium 22*26 

Sulpliate of sodium 12*1.5 

Nitrate of sodium e*l(> 

Chlorido of sodium 2*28 

Organic mat ter 0 * .W 

Total solids 43**2H 


After being used in a boiler which had been five weeks 
under steam, the water had the following composition : — 

Grains per Gallon. 


Carbonate of sodium 949*76 

Hydroxide of sodium 12 , 3*20 

Sulphate of sodium 776*39 

Nitrate of sodium 0*85 

Chloride of sodium 136*97 

Silica and alumina 0*84 

Organic matter 2*20 

Total solids * 1989'71 

Suspended matter ......rr. 1094 ’ 0 » 


It has been stated that waters contaioiog carbonate of 
sodium are apt to cause priming iu a boiler, but we are 
assured that there has not been the slightest tendency in 
this direction with the water under consideration. It has 
also been stated more recently that waters containing 
sulphate of sodium heve also the same objectionable 
quality, but although we have no less than 776 grs. per 
gallon of this compound in the concentrated water, it is 
absolutely devoid of the property assigned to it. From 
our experience the subject of priming is a very obscure 
one, and the most contradictory statements have been 
obtained by us on this subject. It is our opinion that in 
the positive statements as regards priming all the condi- 
tions have not been taken into account, but that probably 
because carbonate of sodium or sulphate of sodium 
happened to be present in excessive proportion when 
priming took place these were credited with the defect. 
These facts show clearly that at present no definite con- 
clusion can be drawn from an analysis of water as to 
whether it is likely to cause priming or otherwise. Tt will 
bo observed in this case ihat 1,000 galls, of the water 
have been concentrated to 20 galls., or to exactly one- 
fiftieth of their original bulk, and at the same time 15 per 
cent, of the total carbonate of sodium has been converted 
into hydroxide. This transformation is not altogether 
uiiknowu, but has been referred to by Mr. Arthur E. 
Leightofi in his “Note on Boiler Water containing Sodium 
Carbonate,” which appeared in the Chemical News for 
February Gth, 190 . 3 , but he does not state any theory as 
to the origin of the caustic alkali. From a consideration 
of the whole matter we think it probable that the magnesia 
produced from the carbonate of mairnesium acts slowly 
as a cauEticisiiig agent at the high temperature inside the 
boiler. To make this clear, let us take into account the 
suspended matter in the water of which w^e last gave the 
analysis, and which amounted to about 1,000 grs. per 
gallon, aud had the following composition : — 

Per Cent. 


rarboniile of calcium 4.5*76 

Oxide of nuipncsium 14* IS 

Oxidfofiron 4-94 

Siliceous matter and clay 25*32 

Carbonac(‘.ons inatlor, Ac 9 '86 


100* 09 

Here, then, in the presence of about 950 grains per 
gallon of carbonate of sodium, we have ths carbonate of 
magnesium entirely decomposed and converted into oxide 
It is now plain that there is nothing in solution which could 
possibly cuusticise carbonate of sodium, and in suspension 
the only possible agent is the oxide of magnesium or 
magnesia. W e have made trials by boiling carbonate of 
sodium solution with calcined magnesia, but no causticising 
has taken place. It might naturally be anticipated, how- 
ever, that the higher temperature inside the boiler would 
favour the action of the caustic magnesia on the carbonate 
of sodium. We intended to follow up this matter, but more 
time was required than we could devote to it, and also an 
apparatus which we could work under a high pressure, and 
from which we could allow carbonic acid to escape at 
intervals without allowing the temperature to fall sensibly^ 
But in the absence of experimental proof there are certain 
deductions which may be drawn in support of our con- 
tention from other analyses which we now propose to lay 
before you. The following analysis is that of an alkaline 
water which was used in four different boilers 

Grains per Gallon- 


Carbonate of calcium 4*45 

Carbonate of magnesium 1*92 

Carbonate of sodium 2 S *07 

Sulphate of sodium 2*66 

Chloride of sodium 7*89^ 

Nitrate of soda Nona 

Organic matter * 0*40 

Total solids 41*79 

Hardness ^9 
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We have next partial analyses of the residual waters 
from the four boilers in which tlie above water was 
<?mploycd : — 

I Grains per Gallon. 


l^arbaOire H^tctiotu 

Meeting held at Leeds^ on March 1904. 


Ciirbonatc of sorliinn : . 

H ydroxule of sodium 

Percentage of the earboiiato of 

sodium causticised 

:Numberor galls, to winch 1,000 
galls, of the original water had 
been concentrated 


No. 1 . 

1 No. 2 . ] 

No. 3 . 

1 No. 4 . 

m-s 

4 r(j 

SI) 2’0 

979-3 

358-4 

. 319-9 

159-8 

21-0 

; 28*0 

82-0 

39 0 

88 i 

i 

171 

j 47 i 


No. 1 is the concentrated water from a boiler which had 
been 1,100 hours under steam, and had been working at a 
pressure of 45 Ih., or a temperature of about 274° K. The 
other three waters were from boilers which had been 
worked at a pressure of 140 lb., or a temperature of 
:i.)3° but No. 2 had been under steam for *242 hours, 
No. 3 for 160 hours, and No. 4 for 74 hours. 

From these data the conclusions to be drawn are obvious. 

First, the length of time during which the evaporation 
lakes place does not throw any light on the greater amount 
•of caustic alkali jiroduced in the one case than in the other. 
Thus in No. 1, which was from a boiler which had been 
1,100 hours under steam, only 21 per cent, of the carbonate 
of sodium had been causttcised, or in other words 9 oz. of 
hydroxide of sodium had been produced from every 1,000 
galls, of water ; Avhereas in No. 4, the boiler having been 
only 74 hour.s under steam, no less than .39 per cent, of 
the carbonate of sodium had become cau«ticised, or 17 oz. 
of hydroxide of sodium had been produced from 1,000 
galls, of the water. i 


Second, the proportion of hydroxide of sodium formed 
•does not appear to be iufiuenced by the extent to which the 
concentration of the w’ater is carried. This is clearly proved 
by a comparison of No. 2 with No. 4, because in the former 
case, where the concentration was from 1,000 to 13| galls., 
12 oz. of hydroxide of sodium had been produced; while 
m the latter case, where the concentration was from 1,000 
to 47^ galls., no less than 17 oz. of hydoxide of sodium were 
formed. This appears to prove the point conclusively, 
but it must be conceded that the results are somewhat 
•erratic, which is not altogether surprising. 

'Fhird. the only element which has any real controlling 
710 wer is the pressure, or, in other words, the temperature. 
•?n No 1, although the evaporation had been proceeding 
bir 1,100 hours, only 9 oz. of hydroxide of sodium had 
boen produced per l,cor» galls, of water, whereas in No. 4 
00 loss than 17 oz, hal been produced. This is cor- 
roborated by the results ot Nos. 2 and .3, but the distinction 
m these two cases is not quite so striking. These results, 
then, although erratic to a certain extent, are on the whole 
very significant, and point to the temperature as being the 
controlling factor in the greater or less production of 
<'uustic alkali from the carbonate of sodium, and the only 
medium which we can suggest as assisting in this decom- 
position is the magnesia, W'e should here state that the 
caustic alkali produced duiing the evaporation in the boilers 
IS hurtful to the brass fittings, and it is only in this respect 
that these alkaline waters have given any real trouble. We 
have to Ihuuk Messrs. The Glasgow Coal Co., Ltd., for 
their kindness in providing us with samples of water, and in 
giving us such information as would guide us in our in- 
vestigation. 

We thus bring to a conclubion our remarks on this 
subject for the present, and trust at u future time to prove 
or di.sprove the theory which we have just brought forward, 
and also to deal further with the problems presented by 
water analysis. 


UR. JAS. B. BEDFORD IX THR CHAIR. 


COAL WASHING. 

BV W. Mi;D. M\CICKV, F.I.C. 

The importance of coal washing from a national standpoint 
.iu.stifieB any attention that the chemist can give to the 
subject, and one reason that, apart from the laboratory, 
examination of coals, it has hitherto received scant atten- 
tion, from the Euglish chemist at least, lies in the fact that 
to control uctual coal washing at the pit, more especially 
when a washing plant is in difficulties, which from the 
nature of the work often happens, necessitates working in 
very unpleasant surroundings, amid sludge and water black 
with coal dust in suspension. The separation of shale or 
dirt from coal will become of more and more importance as 
our thick seams of coal remainiug to he worked become 
fewer. Indeed, even now many collieries only exist owing 
to the introduction of coal-washing plant, and as the thinner 
seams have to be worked, often with serious dirt partings 
in them, it will be found in many cases that the only 
possible course is to win ” these seams, using coal-cutting 
machinery, and sending the bulk of the seam to the 
washer. House and steam coal are generally cleaned by 
hand, that is the lumps of shale picked out by hand. 
“Nuts/' “beaus” “peas” (or ‘‘slack” containing all 
these, with the addition of dust), are washed, or rather are 
capable of being washed. Washing consists in treating 
coal for the removal of intermingled shale or dirt, taking, 
advantage, for that purpose, of the difference in specific 
gravity between shale and coal. 

There are, I understand, shales lighter than coal, but for 
practical purposes it may’ be assumed that the shale or dirt , 
is the heavier, and as a rule a coal is easy to wash, in 
proportion as the shale or dirt is heavier than the coal. 
Water is a medium which, with proper manipulation, readily 
carries the coal away from the heavier shale or dirt. Dirt 
may be divided into three classes : — 

(1) Din mixed with the coal proper; for example, 
“ brasses ” or pyrites. 

(2) Dirt partings in the seam, t.c., thin layer# of shale 
which ran laterally with the seam, and which the miner 
necessarily brings down with the coal. 

(3) Dirt below or above the coal, wdiich it is sooit!^ 
times necegsaiy or desirable to remove in the process of 
coal-getting. 

“ Holing ” in the dirt as opposed to “ holing” in the coal 
refers to the practice of making use of a dirt lying either at 
the roof or floor of the seam, or separating the seam into 
two or three strata, for the purpose of undermining in order, 
to allow of the coal itself being got out, or “ let down ” as 
it is termed. In “ holing ” in the coal, on the other hand,, 
several inches of the coal itself are cut away, and so 
rendered of small value. The difference in practice jdepends 
to some extent on the custom in the particular mine, and 
on the hardness of the shale compared with the coal, the 
men preferring, of course, to hole or undermine where it is 

As to the effect on the coal. Take first “ holing” in the 
dirt. If the dirt be carefully removed before the coal is let 
down, a coal clean, at any rate from added dirt, should be 
the result, but in practice it usually adds to the penientage 
of fine dirt in the coal. In the case of “ haling ” in ttw 
coal, the result is a large percentage of fine dust in the coal, 
with increased difficulties in treating the cool afterwards ia 
the washer. 

It may be presumed that all coals containing dirt or sfaala 
are capable of being washed. The question resolves itself 
into one of cost, and the enhanced value of the resultla||( 
washed coal. Thus, if a colliery owner loses 10 per cent, in 
dirt washed oat, and only realises 10 per cent, enhanced 
price on faU washed coal, he is in a worse position than if 

n 
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the coal had been sold unwashed. Hut in reality the 
question is one of roakinu a marketable article of what is 
unsaleable, or only saleable with great difficulty. In the 
case of small coal frequently what unwashed would be totally 
wasted is made into a valuable coking smudge. 

The simplest and probably the earliest form of washer 
was the trough, consisting of a trough or spout usually with 
wooden sides, and in the later forms glass slabs on the 
bottom to Avithstand the action of the water and grit. 

The tioiigh is about two feet wide, and set at a slight 
slope, ftnd extending as a rule not less than 40 feet. Down 
this the water runs, carrying the coal, and dams set at 
intervals catch the dirt, and the clean coal passes on. 
These troughs are usually worked in pairs, one being 
cleaned whilst the other is at work. 

The modifications of the trough form a class which we 
may take first. *Thus, in the “ lilliot ” washer, an endless 
belt of dams is made to travel up against the flow of water 
and coal, delivering the dirt at the upper end. The 
“ Murton ” consists of an endless belt of steel tra 3 ’s with 
dams attachtd, cai lying the dirt against the flow of coal 
and water, and delivering it at the upper end. In the 
“ Muscamp ’’ the dirt is made to travel to the upper end 
by means of a, screw (the screw in this case forming the 
dams), and lastly, the “Blackett” consists of a steel tube 
or cylinder (.’ll) feet long, 4 feet wide) which turns as the 
coal and water flows from one end to the other, the tube 
being laid laterally at a slight slope. A screw is attached 
to the iuside of the tube, and as the tube revolves, the dirt 
falling behind this screw, Avliich forms a continuous dam, is 
taken to the upper end of the tube and discharged. The 
coal to be treated (along with part of the water) is 
delivered by a stationary spout runuing to about the middle 
of the tube, and the dirt gets a further Avashing Avhen it 
passes this point by a stream of Avater which enters at the 
upper end. 

To a second class belong washers of the jigger or 
pulsating type. This incliules the (ieriuan Ava.shcrs, the 
*‘Luhrig,” the“ Humboldt,” the “Baum,” aud one at least 
of English make, the “ bheppard.” 

Washers of this type consist essentially of a grid through 
which water rises and falls, being actuated either by a ram 
or compressed air. Water and coal are led on to the upper 
surface of the giid at one end, and tlie clean coal, which is 
sepamted from the dirt by the quick upward jig of the 
water, is discharged Avith the stream of overflow water at the 
other. The dirt, AAhich forms a lower layer, partly finding 
its way through the grid and partly being discharged into 
the chamber below by an opening at the further end of the 
grid, collects in the bottom of the chamber, aud is brought 
out by a screAv conveyor. In some cases the grid is covered 
with felspar, through which the dirt makes its way, and 
usually a washer consists of several chambers and grids for 
coals of different si/es, the most vigorous pulsations being 
given to the water for the larger sizes. In the “ Baum ” 
washer, in its latest development, all sizes are treated over 
one grid, end the coal sized after washing. 

A third class is represented by the “Kobinson” 
washer, which consists of a cone, into which the coal is 
charged at the top, aud an upAvard current of water, which 
OA’erflows at one side, carries with it the clean coal, whilst 
the dirt sinks and is removed by a false bottom arrangement. 
The separation of the coal and dirt in the washer is facilitated 
by moving arms or paddles. 

Recently, us a fourth class, Ave have table washers of the 
gold-washing type. Of these the “Craig” is the best 
known in England. It consists of a steel table, on to 
which the coal, previously mixed with water, is led, and over 
which the clean coal floats and is discharged at the further j 
end, whilst the dirt, by an ingenious back bump arrange- 
ment, is caused to travel in the opposite direction and 
to be discharged off the table. In this Avay very fine or 
ground coal can be washed, but the rate of washing is 
slow, not exceeding five tons per hour. 

In choosing a type of washer one Avill be inflneoced by 
cost, but in connection with this it should be remembered 
that the accessories, hankers, viz., riddles, elevators, pumps 

* This part of the paper was illustrated by diagrams. 


building, &c., usually ovorshadow the cost of the actual 
washing plant. The quantity of coal to be washed is also 
an important factor. If over say 40 or 50 tons an hour is 
to he washed, I would prefer a washer of the pulsating type, 
which, in the German pattern at least, is expensive in the 
first cost. Also, if the coal is friable, a washer of the pul- 
sating type will make least breakage. The Westphalian 
coal 18 ea.sily broken, also the collieries are large compared 
with the majority of English collieries, and there one 
usually finds Avashers of this type. When say 20 to 30 tona, 
an hour or le.ss have to be washed, cheaper types can be 
economically employed, always choosing one that has the- 
least number of moving parts exposed to the action of the 
water charged with grit and fine coal, as this is severe on 
iron or steel parts moving in it. Jf n coal is difficult to- 
Avash owing to the difference of specific gravity betAveen 
the coal and shale being small, it is advisable to provide 
ample Avashing plant so that the Avashing under such circum- 
stances is not pushed. With all sizes down to “peas ” the- 
problem is simple ; but Aviih slack contaitiiog much dust the 
I difficulties increase, owing to the formation of slurry, i.e. 
AA^ter charged with fine coal, which separates with difficulty. 
Here, ecouomy of Avater per ton of coal Avashed is of the 
first importance. 

1 he water in almost all cases is pumped over and over 
again, and unless special precautions are taken to ensure 
some degree of clarification, the washing becomes- 
Tiusatisfactory. 1 have not estimated accurately the amount 
of AAater pumped pir ton of coal Avashed, but I consider 
ffiree tons a minimum, and it may rise to 7 and 12 tons 

The 'washing of slack (that is coal capable of passing 
through say in. hole) containing much tine is a problem 
of mereasing importance, oamg to the old custom of using 
hand riddles in the pit disappearing. F( rraerly the colliers 
riddled the line out before filling into the tub— the fine 
being left 111 the pit and wasted. Noav the tendency is to 
nil the coal unriddled, aud more and more fine reaches 
the Avusher. This finds its way to the well, forming sludge, 
which IS a constant source of annoyance. It is necessary to 
keep it moving, as if it accumulates, su}, in settling tanks. 

It IS not only useless but a source ofdaiig(>r if put ou the pit 
heap. It it is kept uniformly mixed with the other coal, 
in the case of coking smudge, it improAcs the quality of tho 
coke for some purposes. Small dredging buckets piying in 
the Avell is one method which I have used myself Avith some* 
success. Sometimes in the case of small plants the washed 
Black and water are both discharged on to coal in the- 
hunkers, which is fairly effective, but entails the raising of 
three or four times the weight of the coal in water, unless 
the plant is so favourably situated that the coal and watei 
can gravitate to the bunkers. Many, aud sometimes very 
elaborate, systems have been devised for dealing with tho 
slurry difficulty, but a sati.'ifaetory solutum of the problem 
18 still wanted. 

It is claimed for washers of the German pattern that thev 
deal successfully with coal containing much dust, but m 
Germany I noticed that they usually prefer to riddle’ out tho 
fine, say, through in. or | in. before Avashing, and add 
the fine unwashed to the washed coal. This is, as a rule 
impracticable in this country with slack, owing to the 
increasing quantity of fine in what is sent to the washery. 

Turning to the laboratory examination of coal, it should 
always be insisted on that the coal reaches the laboratory 
m the size and condition in which it is proposed to send it tcv 
the washer. The problem in the laboratory is, what degree 
of improvement in the coal may be expected from success- 
ful washing. 

I pive here a table showing results of the examination of 
a coking slack of a difficult type, and though this slack hast 
not yet been Avaslied on the large scale, my experience of 
the method with coal that I have actually washed, shows 
that It can be depended on to give indications of practical 
value as to the results to be expected on the large scale. 

Taking 100 grammes (or more, if the coal is large) 

I use for the separation, potassium carbonate solution^ 
starting with 1’25 sp. gr. (that of light coal), going up* bv 
s^tages of • 1, the final being I • 58 sp. gr. (saturated wlu&n), 
fishing out, filtering, washing quickly by suction, and 
determmmg the quantity of the portions floating it the 
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different specific gravities, and also determiniog the per- 
centage of ash. The coal is quickly removed from the 
pota^ium carbonate solution and washed ; and though 1 
have not noticed any action on the coal, in the case of, say, 
lignite, it is not impossible. 

(100 grammes coal taken) : — 


— 

Specific Gravity, j 

Grammes. 

1 Ash. 



1 

Pnr Cent. 

r(i) 

Under 1*26 j 

20*52 1 

2*52 

(SJ) 

„ 1 *.35 1 

50 •4S 

4*10 

(3) 

1*45 

5*20 i 

15*40 

(4) 

1*63 1 

.3*07 

24*74 

(5) 

j Over 1*5,3 ; 

20*7.3 

58 *'40 


1 

101) *00 ; 



Portions 1,2, and 3, together, equal 76*20 grins., contain- 
ing aah 4*48 per cent. Portions 1, 2, Jl, and 4, together, 
c(|ua] 79*27 grins., containing ash .5*27 per cent. Portions 
I, 2, 3, 4, and 5, together, equal 100 grrns., containing ash 
16*27 per cent. Ash in umvashed coal, 14*90 per cent. 
►Specific gra\ity of dirt (all over 1 * r)3 t^p. gr.), 2*or>. 31 per 

cent, of the coal goes through riddle of 1/16" hole. 

It will be noticed that the ash of the different portions 
added together comes to 16*27 percent, instead of 14*9 
per eeiit. This is owing to some extent to the ash being 
determined in the eoal after quick drying, which probably 
expelled some of flic water naturally in the coal ; possibly, 
also, the potassium carbonate has not been thoroughly 
washed out. It should be mentioned iliat the sum of the 
recovered coal did not conic out 100, us represented, hut 
‘tT'O.'i grins (2*45 grms. too low), and was calculatoil to 
100 . 

1 ’he examination shows that this coal will, apart from the 
31 per cent, fine ilust, be dilHcult to wash, and the dirt 
will 1)(‘ unsatisfactory, containing much combiiatiblo matter. 
With most coals the ash in the dried dirt is at least 70 per 
cent. In this particular coal 1 iound black coal like shale, 
of 1 *71 sp. gr., and ash 45*76 per cent., useless as a coal, 
hut which will be very deceptive in the washing oa large 
scale. 

The following table gives the details of the examination 
of a dirt. The sample was dried and examined imcrushed, 
as it came from the washer : — 

100 grms. taken. 

Specific Gravity. | Grammes. j Ash. 

i Per CVnt. 

ri)(Jen’25 ! 0*.38 2*72 

„ 1*35 0*42 i()*;n 

1*45 0*‘2H 17*06 

1*C3 0*45 24*25 


Taking all under 1*35 ep. gr. as coal, it only amounts to 
0*8 per cent, loose coal left in the dirt. The dirt dried at 
ioo"' C. contained 77 *07 per cqnt. ash. 


This IS a good result, but it should be added that iu 
this particular washer the water was not used twice, being 
run to waste, and under these circumstances a dirt very 
free from coal may be expected. 

Discussion. 

Mr. J. E. Bkdfojio said that if manufacturers could get 
I coal which was properly washed, greater efficiency would ke 
j obtained from steam boilers. As coalfields becanje ex- 
; hausted, it was more and more necessary to b? econiSinioal 
I in the u^e of coal. Briquettes made of coal dust were 
; Used on some continental railways as fuel, but he Was not 
I aware that the manufacture was cairied on in England to 
I any extent. 

i Mr. J. W. Cobb commented on recent attempts to use 
j the fine dust from coal by injecting into boiler furnaces, and 
1 asked if Mr. Mackey had seen much of this application ; a 
' serions difficulty was the carrying power of the dust. The 
I whole process of coal washing was complicated by the fact 
that the variition was not in size of particle alone, nor in 
specific gravity alone, but in both. The sizing which 
preceded washing in the L5rig type was apparently a step 
in the right direction if the first cost of the plant was not 
unduly raised thereby. 

j Could Mr. Mackey say how far the advantage of aah 
diminution was lessened by increase of moisture in the 
I washed coal? The author had been dealing exclusively 
with the effect of washing on ash content, but it was often 
j the case that the primarj’^ pu»’p 08 c in washing was the 
I elimination of a harmful ingredient, such as sulphur. What 
I was the degree of success attained ? Sometimes it was 
I certainly small. 

; It was often said that washed coal did not give so good a 
coke for metallurgical purpose^; as unwashed. Had Mr, 
Mackey a decided opinion on this point ? 

Mr. B. A. Burrell asked Mr. Mackey what course ho 
would adopt in washing coal where the mineral matter was * 
present as finely divided clay disseminated through the mass 
of coal ? He showed some specimens of Indian coal 
apparently clean and free from “ dirt,’’ but containing as 
much as 16 per cent, of ash in the form of clayey matter. 

Mr. W. McD. Mackby, replying to Mr. J. E. Bedford, 
said that the trade in briquettea had been largely spoiled in 
this country owing to the use of inferior materiala. In 
order to make them the coal must he dry, and this rather 
militated against the use of dust from coal washing, as it 
re<}uired drying. 

In reply to Mr. J. W. Cobb, he said that he had not hadU 
special experience with ihe use of coal dust in conjunction 
with a steam jet. In gasworks the added water in washeds 
coal was objected to. It should not exceed three per cent. 
The percentage of sulphur did not diminish in the same 
j proportion as the ash when a coal was washed. Given the - 
! same composition, analytically, he preferred coke made from 
j unwashed slack to that made from washed, especially for 
j blast-furnace purposes. 

i Keferring to the sample of Indian coal produced by 
I Mr. Burrell, he thought it was one of the few cases in which 
I the coal should be crushed before washing, as this was the^ 

I only way in which the “ din ” could he removed. 
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I. -PLANT. APPAEATUS AND MACHINERY. 

English Patents. 

Grinding or Crushing Apparatus ; Impts. in . 

T, Breakell, Wirkswortb. Eng. Pat. 5782, March 12, 1903. 
A STANn for a mortar is combined with a pillar and arm to 
guide and support the handle of the pestle fo that it can 
rotate, as well as rise and full, inside the mortsr. A spring 
or weight may be added to the pestle to press it against the 
material in the mortar. — W. H. ('. 

Grinding Mills-. A. .T. KobinBon, Fremont. 

Eng. Pat. 514, Jan. 8, 1904. 

A MiiJ. with removable grinding faces rotating in opposite 
directions, has a divided main shaft. One half of the mill 
is fixed, whilst the other can be swung on a pivot horizon* 
tally to one side, exposing the grinding faces, so that they 
can be easily renewed or repaired. The upper part of the 
•outer casing is removable, whilst the lower half is so 
arranged that one half can he swung round with the 
movable part of the mill. Stops are arranged to ensure the 
two parts of the shaft being in lino when the mill is in use. 

— W. H. C. 

Liquefying Air and other Gaseous Fluids ; Apparatus 

Jiff- . II. Knudsou, London. Kng. Pat. C087, 

March IG, 1903. 

Thk waste heat from the compressing engines and the 
pressure of the expanding cooling gases are utili>ed by 
means of a combination of vapour turbines and heat inter- 
changers. — W. II. C. 

Suspended Matter from L iquids ; Apparatus for liemotHng 
— hy Conlirmous Decantation. T. U. Wollaston, 
Manchester. Eng. Pat. 742G, March .31, 1903. 

See U.S Pat. 7.51,038 of 1904; this J., 1904, 246.— T. F. B. 

Separating Liquid from Solid Matter ; Apparatus for , 

and for Partially Drying the Solid Matter. T. Houghton 
and the United Alkali Co., Ltd., Liverpool. Eng. Pat. 
7957, April G, 1903. 

An inclined rotating circular or annular dish is provided 
with a false bottom of filtering material, the space beneath 
which is in communication with a partially exhausted 
receiver. Means are provided for feeding the mixture to 
be separated, for drawing oflf the liquid, for keeping the 
surface of the solid from becoming impervious by means of 
a revolving brush, and for removing the solid by a plough. 

— W. H. C. 

Centrifugal Apparatus for Treating Gases. E. Theisen, 
Baden-Baden. Eng. Pat. 8671, April 16, 1903. 

An improvement on Eog. Pat. 12,693 of 1901 (this 

J. , 1902, 904). The centrifugal blades are perforated or 
constructed with ribs on their rear sides, to prevent the 
undisturbed fiiow of the gases through the spaces behind 
the ribs, in order to obtain a more intimate contact 
between the gases and the liquid spray. In the Fig., 
which is H longitudinal section, the driving shaft a' carries 
the drum h' with the blades c' preferably arranged in 


oblique positions, and with ribs d' on their rear sides. At 
the gas-iiilct end the blades are made with inward projec- 
tions e', and at the exit with outward projections so 



that the ga-^es are both sucked int ) and forced put of the 
appamtus. The liquid enters at h' and flows in a helical 
path along the casing k', which is made slightly conical, 
the drum b' being cylindrical, with the blades c' tapering, 
so that iheir outer edges are parallel with the casing, it 
issues forth at id. — W. H. C. 

Siemens' Regenerative Furnaces. A. Kurzwernhart, 
Teplitz. Eng. Pat. 1890, Jan. 2b, 1904. 

In order to avoid loss of gas before the reversing operation 
in regenerative furnaces, the latter are provided with a gas 
cut-off device and an air-inlet opening capable of being 
closed, these being so arranged that the gas current can be 
cut off and a supply of air provided, forcing the gas in the 
^generative chamber and the passage connected thereto, 
into the furnace for combustion. — E. S. 

Distillation of Volatile Liquids ; Process and Apparatus 

for the . R. Voiry, Paris, and J. de la Fresuaye et 

Cie., Bagmdet. Eng. Pat. 1975, Jan. 26, 1904. Under 
loternat. Conv., March 27, 1908. 

See Fr. Pat. 330,049 of 1903 j this J., 1903, 1078.— T. F. B. 
United States Patents. 

Eveqporating ^ Liquids ; Process of B. F. B. Sewell, 

Skien. U.S. Pat. 752,599, Feb. 16, 1004. 

Two or more inverted V-shaped portions, 1 (see figure), are 
arranged, one, over the other, each provided with pockets, 11, 
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into which the lower ed^s of the curtain walla, 8, dip. The 
liquid to be evaporated is fed into the pockets, 2, and drawn 
up into the vessels by the vacuum communicated to the 
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vapour spaces. A, Is, u, 
by the pipes, 7, from the 
pump. The solids sepa- 
rated fall into the pook*< 
ets, 2, and are removed. 
The upper portion of the 
liquid in each chamber 
is under a lower pressure 
than the lower portion 
of the liquid in the 
pockets, consequently 
the solids can be re- 
moved continuously 

without interruptiu^? the 
working. By maiutain- 
ing a lower pressure in 
the upper vessel, the 
heat given out by the 
vapour from the lower 
vessels, condensing on 
the walls, 1, and collect- 
ing in 'the gutters, 6, 
from whence it is re- 
moved by the exhaust 
pipes, 7, evaporates the 
liquid in the vessel above. 
A method of combining 
the V-shaped chambers 
into a set, and for ap- 
plying the principle to 
ordinary tubular evapo- 
rators, is given. 

— W. H. C. 


Vacuum Evaporating Apparatus. C. Ordway, New York. 
U.S. Pat. 755,529, March 22, 1904. 

A FLO\T chamber is connected with both the vapour and 
liquid spaces of the evaporating vessel, the liquid feed to 
hich is regulated by the height of liquid therein. This is 
eSecti'd by means of a float in (he float chamber, attached 
to a cord passing over a pulley and connected by a rod to 
a lever which actuates a valve in the liquid-feed pipe. 
Means are provided for adjusting the float from without, 
and a by-pass for filling the evaporating vessel independently 
of the float chamber. — W. If. C. 


notary Kiln and Drier ; Combined — — . C. A, Matchum, 
Allontown. TJ.S. Pat. 765,513, March 22, 1904. 

A TtoTAHY kiln is combined with a drier, and both are con- 
nected to a stack. A valve is provided to regulate the flow 
of products of combustion from the kiln, and a truck to 
carry the connection of the flue to the drier. — W. H. C. 


Kibi. T. Hampton, West Elizabeth. U.S. Pat. 75.5,655, 
March 29, 1904. 

A (’incuLAR kiln with a dome has furnaces within the walls* 
“ bags ” adjacent to the furnaces and a solid floor with 
flues having inlets adjacent to the furnaces. An arrange- 
ment of flues and cross flues leads to a shaft situated 
externally to the kiln. — W. H. C. 

Absorption Apparatus; Chemical — — . H. G. Schanche, 
Assignor to Harrison Bros, and Co., Philadelphia. U.S. 
Pat. 755,705, March 29, 1904. 

A TOWER is arranged with horizontal shelves from which the 
absorbing liquid overflows at alternate sides ; the ends of 
the shelves being turned up. A plate dtps into the liquid 
on the shelves just behind the turned-up end, and rewhw 
nearly to the bottom, so that only the lower layers of the 
liquid can overflow*— W. H. C. 


Fhxngh Patbut. 

Liquid Leoel Indicator. Soc. PAir LIquide (Soc, Anon 
pour TEtude et I’Esploitation des Proc^d^s G. Claude), 
ifr. Pat. 387,127, Nov. 21, 1903, 

In order to indicate the level of a liquid in a closed vessel 
under pressure, a current of gas under slightly greater 
pressure than that In the closed vessel, is led through one 
branch of a T “tnbe. One of the other branches enters the 
closed vessel and dips to the bottom of the liquid in it, 
whilst the other is connected to one end of a U*tube filled 
with an appropriate liquid (or to a raanomeier), the other 
end of the U-tube being led into th# gas space above the 
liquid in the closed vessel. The liquid in the gauge tube 
will be depressed in proportion to the depth of liquid in the 
closed vessel. — W. H. C. 


n.-FUEL. GAS. AND LIGHT. 

Water-Gas f Production of — - by the Dellwik-Fleischer 
and Strache Systems, in Theory and Practice, M. Placid! 
and O. Kettner. J. Gasbeleucht, 1904, 47, 268 — 271. 
The authors criticise the objections advanced by Strache 
and Jahoda against the theory of Dellwik. They consider 
it as proven that, during the blast period, the economy 
increases with the speed of the blast and with the per- 
centage of carbon dioxide in the gas produced. If the 
carbon dioxide remain constant, then the greater the blast 
speed becomes, the greater will be the amount of heat stored 
up in the generator, the higher its temperature, and the 
shorter the blast period required. The experiments of 
Strache and Jahoda show conclusively, however, that during 
the “make’' period the speed of the steam ought to be 
reduced as the temperature of the fuel falls. In the Dellwik 
process the steam supply is not regulated in this sense, and 
hence, towards the end of the gas-making period, much heat 
is lost by superheated steam passing undecoroposed through 
the fuel, and an inferior gas is the result. In practice, 
therefore, whilst the Dellwik-Fleiscber process marks an 
advance in the blast period, and the Strache process in the 
gas-making period, neither system, in the author’s opinion, 
shows a completely satisfactory efficiency. — H. B. 

English Patents. 

Briquettes ; Mannjacture of — for Fuel. J. Faucheur, 
Brussels. Bng. Pat. 10,416, May 7, 1903. 

Gab tar is “ freed from its odour,” by adding to it 10 per 
cent, of its weight of concentrated milk of lime of sp. gr. 
22'’ to 25® B., thoroughly mixing for 24 hours, and then 
reraoviog the excess of lime by washing. 80 kilos, of tar, 
thus treated, are mixed with 30 kilos, of Portland cement, 
and then added to 1,000 kilos, of coal dust. After thorough 
mixing, briquettes are formed from the paste thus obtained. 
To free the coal dust from native sulphur or bitumens, 
10 per cent, of powdered quicklime is added to it, and the 
mixture immersed in water. By the heat produced by the 
slaking of the lime, “the sulphur and bitumen fuse,” “and 
rising to the surface of the bath,” they are removed. The 
coal dust is then thoroughly washed with water.”— L. F. G. 

Liquids, Combustible / Process and Apparatus for ike 

Gasification of . C, H. Claudel, Argenteuil. Eng. 

Pat. 9606, April 28, 1908. 

Seb Fr. Pat. 331.372 of 1903 ; this J., 1903, 1122.— T.F. B. 

Gas Producers ; Impts. in — 11. Boyd, Poulton-le- 
Fylde. Eng. Pat. 9950, May 2, 1908. 

The producer, which is intended for use with bituminoos 
fuel, is lined at its upper part with fire-brick. The low^r 
part is not lined, but the supply of air, or air and, steam, 
flows round it on its way to the grate, which is vertical and 
is situated at one side. The air is thus pre-heated, and it 
is slated that the casing forming the lower portion qf the 
producer is cooled so fer as to prevent the adhesion qf 
clroker. The fuel hopper is situated centrally at the tdp, 
and the gits outlet is at one side, a depending partition 
screening it to such a depth ttuit the ontlct la really aboA t 
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mtd-WHy down the bed of fuel. Thii arrangement causes 
tbe fresh fuel to be heated by radiant h^at Irom the lower 
part, and the tarry, condensable matters have to pass down 
tbroagh a portion of the incandescent fuel, where they are 
decomposed. — H. B. 

Carhuretting by meam o/ Naphthalene. G. P. J. Lion, 
Paris. Eng. Pat. 580.*), March 12, 1903. Under Internat. 
Conv., March 14, 1902. 

Skb Fr. Pat. 319,599 of 1902 ; this J., 1902, 1525.-~T. F.B. 

Gates; Method of Memovintj Sulphuretted Hydrogen from 

, ;(nlh simultaneous Hecotfen/ of Sulphur. E. Burs* 

cbell, London. Eng. Pat. 6090, March IG, 1903. 

See U.S. Pat. 737,579 of 1903 ; this J., 1903, 1080.~T. F. B. 
United States Patents. 

Coke Quenching and ** Bleaching ” Apparatus. E. A. 
Moore, Philadelphia. U.S. Pat. 75.5,1.54, March 22, 1904. 

The apparatus is built up of separable hollow transverse 
sections with a vestibule or extension at one end, having 
sides which cun swing laterally, and a bottom which can 
swing vertically, so that it cun be connected to a coke oven. 
The apparatus is fitted with doors at liOth ends, with 
means for supplying water to each section, and with a steam 
outlet.— L. F. G. 

Coke } Process for Quenching and Bleaching ” . 

E. A. Moore, Philadelphia. G.S. Pat. 755,155, March 22, 
1904. 

“ This prrfcess consists in tninsferring hot coke from an 
oven into a receptacle (see preceding abstract) from which 
atmospheric air is excluded, deluging the coke with water, 
and discharging the excess of water as rapidly as supplied.” 
The coke is then subjected to the action of the steam 
generated by the quenching, the steam discharged from the 
receptacle, and the coke finally dried . — \u F. G. 

Fuel Blocks [^Briquettes'] ; Manufacture of Artificial . 

W. Y. Cruikshnnk, Assignor to N. Maley, both of 
Freeland. U.S. Pat, 755,278, March 22, 1904. 

SuGiiTr.v moist anthracite coal culm is mixed with dry 
powdered resin, and wdth asphalt rendered fluid by means 
of a volatile solvent, and the mixture subjected to the 
simultaneous action of heat and pressure, till the moisture 
and the solvent are volatilised, and the resin has been 
melted.— L. F. (L 

Briquettes j Manufacture of Pit-coal or Coke . J. 

Lieb, Cologne. U.S, Pat. 756,124, March 29, 1904. 
Fine coal is mixed with a small quantity of resin or other 
agglutiuunt, moistened with water, and the mass then 
moulded into briquettes and heated. — L. F. G. 

Fuel [Briquettes] ; Manufacture of Artificial . W. 

B. Thomas, Towns, Ga. U.S. Pat. 756,189, March 29, 
1901. 

Tee residuum known us “ rosin-batting ” is pulverised, and 
then mixed with a less inflummable but combustible material, 
such as woody refuse or fibre, and the mixture heated and 
moulded into shape. — L. F. G. 

Briquettes ; Process of Producing — . J. M. 

Davidson, Beaumont. U.S. Pat. 756,593, April 5, 1904. 

PowDEEED pine-wood charcoal is mixed with the high 
melting-point pitch obtained from piue-tar, slaked lime is 
added, and the mixture is lieated to 250® — 300® F\, and 
moulded into blocks. — T. F, B. 

Method of Combustion. C. E. Luckc, New York. 

U.'S. Pat. 755,376, March 22, 1904. 

In *buruing explosive gaseous mixtures, the latter are 
caused to flow through an openin|r with a greater velocity 
than that of the propagation of inflammation through the 
mixture, into a space in which the mixture may spread out. 


and expand, the mixture being thus burned at tbe surface 
at which the velocity is equal to the rate of propagation of 
inflammation. — E. 

Liquid or Gaseous Fuels; Method of Burning . 

C. E. Lucke, New York. U S. Pat. 755,377, March 32, 
1904. 

A GAS capable of supporting combustion (such as air or 
oxygen) is caused to enter a pipe carrying an excess of 
liquid fuel over the proportion capable ot being burned by 
the gas admitted, which latter enters on to a heated hearth 
or bed in the manner described iu the preceding abstract. 
The velocity is thus reduced to the rate of propagation of 
the inflammation, diffusion with other gas is prevented, and 
the fuel is burned, at lean partially, within the bed, tbe 
excess of fuel being available for burning beyond the hearth. 

— E. S. 

Gas Producer. J. G. Sanderson, Scranton, 

U.S. Pat. 7.55,702, March 29, 1904. 

The gns producer comprises a fuel chamber, the sides of 
which are formed of contiguous vertical water tubes pro- 
vided with inlets and outlets for the water, and connected 
to an upper and to a lower W'ater tank, and kept iu place 
by bands. The fuel chamlier is surrounded by a metallic 
sheathing, and a non-conducting jacket is placed between 
thi.s and the water tubes. — L. F. G. 

French Patents. 

Coal; Complete Combustion of in Automatically 

Stoked Fuimaces. K. Mederer. Fr. Pat. 336,946, Sept. 25, 
1903. 

A LA.TEU of lumpy coal placed on the grate is burnt to 
incandescence, and coal dust then blown on to it by a blast 
of hot air, the chimney draught being simultaneously cut 
off. After a time, communication with tlie chimney is again 
e.stablisheil, and coal in lumps fed iu, to keep up the fire, 
the above cycle of operations being then again repeated. 
Tbe explosive combustion of the coal dust thus brought 
about, is said to product* a more uniform temperature and 
to increase the thermal efficiency. — L. F. G. 

! Lime and Combustible Gas ; Combined. Process of Manu- 
facturing . The Chalk Power Gas Syndicate, Ltd. 

Fr. Pat. 337,081, Nov. 3. 1903. 

Carbon vte of lime, mixed with as little fuel as possible, is 
burned to lime as usual, preferably with the assistance of a 
current of steam, and with the use of as little air as possible. 
The gas produced, said to consist mainly of carbon dioxide, 
is led along with tbe steam into a series of converters charged 
with incandescent fuel, whereby a kind of water-gas, said to 
contain but little nitrogen, is obtained. Arrangements of 
plant are described for rendering the process continuous 
and for utilising the waste heat. — H. B. 

Gas Producer. A. B. Duff. Fr. Pat. 337,122, 

Nov. 16, 1903. 

The usual air blast placed in the water-sealed ash-pit of a 
gas producer, is furnished with a hollow cylindrical top, 
having vertical slots in the sides, and closed by a louvre 
cap. Tbe air issuing from the louvre top heats the fuel to 
incandescence, whilst tbe blast from the vertical slots 
completes its combustion.— L. F. G. 

in.-DESTEUCnYE DISTILLATION. 

TAB PRODUCTS. PETROLEUM. 

AND MINERAL WAIES. 

Asphaltum ; Investigations on — — . G. Lunge and 
V. Krepelka. Chem.-Zeit., 3904, 28| 177 — 180. 

Nine different varieties of natural asphaltum, four of arti- 
ficial asphalt (prepared from petroleum pitch), and a hard 
and soft coal tar pitch, were treated with commercially pure 
chloroform. The extracted bitumen was dried at 120* C*, 
to expel tbo final traces of solvent, and then examined for 
sp. gr., melting point, sp. gr. of a solution of given strength 
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in chloroform, and iodine aheorption. The sp. gt, deter- 
minations, in the Sprengel pyknometer at 17® C., gave the 
results tabulated. 

For the melting-point determinations the method of 
Ivraemer and Sarnow (this J., J903, 291) was employed, the 
mean of four results being taken. (See table,) 

It was considered probable that the divergent composition 
of the various bitumens might find expression in their effect 
on the sp. gr. of pure chloroform solutions. The densest 
petroleum asphalt^ — that from Wietze oil — gives the value, 
1 *4093, as the sp.gr. of the 6 per cent, chloroform solution, 
whilst in the case of the coal-tar pitches, it exceeds 1*475 ; 
but it is impossible by this means to distinguish the true 
«iatural aspbaltums from the petroleum asphalts, and still 
lexs to subdivide the members of either class. 


Petroleum. ; Appanxtmfor DieHllinff — . L. Gathttmnny 
Washington. U.S. Pat 755,760, March 1904, 

A STILL, in which the petroleum is heated under pressure, 
and from which the residues are continnonsly removed, is 
connected with a vaporiser, into which the oil is introduced 
HO us to present a large surface area. The vapours are 
passed up a shallow incliued condenser, the top surface of 
which is cooled by water; “drips” are provided m the 
condenser to prevent the distillate from running down the 
upright walls, and “ eduction ports ** are situated at intervals 
along the bottom of the condenser, for the removal of 
different fractious of the distillate.— -T. F. B. 

Fuknch Patents. 


Material. 


I 

Melting 

Point. 


XatHral Asphaltnms. 

ilaniiTirr 

iiohsaiin 

\ 111 rie Ti’avers 

'I'ataros 

Kennuda 

S(>y.ssel 

Tnmdad 

'ielcnico 

(.disonito 


"0. i 

10-0 I 

a.'i-o I 
28-1 i 

! 

.'iri 1 

.53*1 

65*2 I 
90*0 I 
l2.>*y 


Iodine 

Value 

(Ilubl). 


23*37 
23-84 
2(5 •r»3 
31) *71 
'Id *28 
44-. -13 
nil* 10 
4(5*91) 


Sp. Gr. of 
Bitumen 
extracted by 
ineanM of 
Ohioroform. 


0*9877 
1*0.343 
1*0823 
] *0931 
1*0801 
1*0702 
1 *0994 
1*1131 
1*1496 


Arhjlcial Asphalts. 

Gulician 

Wicl /o 

Hojuunont 

•Unknown 


18*2 

118*2 

69*3 

37*8 


44*79 

62*02 

40*97 

44*20 


1*0336 
1- 1*269 
1*1741 
1*1075 


Coal Tar l^tlches. 


Soft . . . 
Hard . 


f crude ... 
t extracted 
C crude., .. 
i extracted 


80*1 
21) -0 
113*0 
23*0 


J- 60*84 

j .. 


1*2305 


1*2741 


As an addition to the usual qualitative tests, it is stated 
that petroleum spirit will give a precipitate with the chloro- 
form solutions of the tar pitches, but not with those of the 
natural a8phultum.s or petroleum asphalts. — C, S. 

English Patents. 

Turpentine ; linssian Oil of — — ; Treatment of, and of 
Similar Products, and of Benzine or Petroleum Spirit, 
for the purpose of liemoving their Disagreeable Odour. 
K. Heber. p:ng. Pat. 10, 00^ May 2, 1903. Xlll. B., 
page 448. 

Patty Adda, Hydrocarbons, and the likej Apparatus for 
the Continuoua Dtstillation of — — , and Steam Super- 
heating Apparatus therefor. V. Slama. Eng. Pat. 
12,984, Juno 9, 1903. XlL, page 447. 


Naphthalene; Process for Purifying J* P. Mateu. 

Fr. Pat. 380,865, Nov. 21, 19U3. 

See Eng, Pat. 25,989 of 1903 ; this J., 1904, 182.— T. F. B. 

“ Vaselines Indtisirielles ** and Lubricating Mineral Oils; 

Manufacture of . P. J. Tahourin. Addition, dated. 

Nov. 14, 1903, to Fr. Pat. 326,348, Nov. 15, 1902, (See 
this .T., 1903, 791.) 

The emulsion of fatty acids and their calcium salts, obtained, 
according to the principal patent, hy subjecting mineral oils 
to the action of calcium hypochlorite, is acidified, washed 
with water, and heated to 60° — 80° C. with 25 per cent, of its 
weight of glycerin. The glycerides of fatty acids thus 
obtained, when mixed with about 10 per cent, of parafiiii) 
give a product suitable for use as a lubricant. — T. F. B. 


lY.-COLOUEINQ MATTERS AND 
DTESTDEFS. 

Diazoamtno-Conipounds of the Aminonaphtkolsulphomc 
Acids, L. Paul. Zeits. angew. Chem., 1904, 17, 868 — 
365. 

If the tetrazo-compound of tolidlne be added to a solution 
of aminonaphtholdisulphonic acid H, 1 mol., an intermediate 
product is formed, which on treatment with a solution of 
diazotised p-nitrauiline gives a bluish-red precipitate having 
the following composition : — (I.) Cl . N : N , CeH 4 . CbBa . 
N:N.NH.CioH 3(OU)(S08H)2P-N (p-N « diazo - p - 
nitraniline.) If this precipitate be made into a paste with 
a concentrated solution of sodium salicylate or sodium 
phenolate, decomposition occurs, and a mixture of the 
monazo dyestuff from p-nitrodiazobenzene and amino- 
naphtholdisuiphonic acid U with the intermediate product 
from tetrazuditolyl and phenol or salicylic acid, is obtained, 
thus showing that the product (I.) is a true diazoamino- 
compound. When the compound (1.) is treated with a 
large amount of water, no nitrogen is evolved, thut probably 
an internal condensation takes place, giving rise to the 
following compound : — 

N : N . C«H4 . C„H4 . N : N . CioHjCNKj) (OH) (SOjH)5p-N. 


XJnixed States Patents. 

Wood ; Apparatus for the Destructive Distillation of — . 
G. O. Gilmer, New Orleans, Assignor to Illinois Invest- 
inent Co., West Virginia. U.S. Pat. 677,204, June 25, 
1901. Keissue No. 12,208, March 22, 1904. 

A LONG retort is fixed in a position slightly inclined to the 
horizontal, with an outlet for the products of distillation at 
its lower end. This retort is heated from the' top only, the 
aides and bottom being protected by a brick casing, and the 
flues are so arranged that the contents of the retort are 
heated “ progressively — i.c., the upper end is heated much 
more strongly than the lower end. — T, E. B. 

Benzols and I heir Homologues ; Mm%facture of — 
A. Nikiforoff, Moscow. UJS. Pat. 755,809, March 22, 
1904. 

«BirFr. Pat. 815,428 of 1901 j this J„ 1902, 541.--T. E. B. 


The sodium salt of the amlnonaphtholsulphonic acid % 
when treated with tetrazuditolyl, forms only a minute 
quantity of an intermediate product capable of reaction. 
The greater part appears to form the diazoarnino-eom- 
pound. If B-uaphtholdisulphonic acid y he treated with 
tetrazoditolyl, a new intermediate product is produced which 
may have the following formula 

Cl.N;N.T.H:N.O.C,oHft(S 03 H )2 

On treatment with alkali the latter passes into the already 
known red compound. — A. B. S, 

Azo Dyestuffs ; Electrolytic Preparation tf — * 

WrLbh. XL A., page 445. 

Prusite Blue t Analysis o/— . C. Coiffigutdi^ ‘ 
XXIIL, page 456. 
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Knglioh Patentb. 

Sulpho-compounds, Organic ^Sulphonic Acids'} ; Manu- 
facture of . M. Jljinskij, Krefeld, and R. Wedekind 

and Co., Uerdingen. Eog. Pat. 10,242, May 5, 1903. 

SfiE Fr. Pat. 332,709 of 1903 ; this J., 1903, 1290.— T. F. B. 

Indigo Dyeslujfs / Manufacture of . O. Imray, 

London. From Farbwerke vorm. Meister, Lucius und 
Brtlning, Hoechst on the Maine. Eng. Pat. 11,630, 
May 21, 1903. 

The products obtained by heating phenylglycin or its 
derivatives with alkali amides (Fr. Pat. 312,763 of 1901 ; 
this J., 1902, 111) are oxidised to indigo dyestuffs by passing 
a current of air into a solution of the product containing 
an alkali nitrate ; the red products formed when air alone 
is used for the oxidation, are not obtained bv this method. 

— T. F. B. 

Anihraquinone Series ; Manufacture of Derivatives of the 
— - [Anthraquinone-a-sulphonic Acids}. H. E.Kewtou, 
London. From the Farbenfubr. vorm. F. Payer and Co., 
Elberfeld. Ei)g. Pat. 13,80^, June 20, 1‘ 03. 

See Fr. Pat. 333,144 of 1903; this J., 1903, 1290. The 
sulphonic acid groups of the a niono- and di-sulphonic 
acids may bo replaced by heatiujr with ammonia or with 
xiaono> or di-alkylaraines. — T. F. P. 

United States Patents. 

Anthracene Dyestuff^ and Process of Making same. 
H. Weltz, Assignor to Badische Auilin und Soda Fabrik, 
Ludwigshafen. U.S. Pat. 754,264, March s, 1904. 

See Eng. Pat. 7894 of 1903 ; this J., 1904, 319.— T. F. P. 

Sulphur Dye [Sulphide JJi/estuff} and Process of Making 

sames Blue . T. Abel, Mannheim, and A. Liiliring- 

. hauB, Assignors to Padisclie Aniliu unii Soda h’abnk, 
Ludwigshafen. U.S. Pat. 70.5,428, March 22, 1904. 

She Eng. Pat. 19,440 of 1902 ; this J., 1903,946.— T. F. P. 

Alpha - Oxyanthraquinone [Anthracene Dyestuffs} ; Pro- 
cess of Making H. bl Schmidt, Elberleld, and P. 

Tust, Vohwinkel, As-signors to Furbenfabr. of Elberfeld 
Co., New york. U.S. Pat. 755,801, March 29, 1904. 

See Fr. Pat. 336,867 of 1903 in Fr. Pats, following. — T. F. B. 

Indoxyl and Deriimlives [Indigo Dyestiiffs} ; Process of 

MaJiing . R. Kiiietsch, P. Seidel, and G. W. Meiser, 

Assignors to Badische Auilm und Soda Fabrik, Ludwigs- 
hafen. U.S. Pat, 756,171, March 29, 1904. 

See Fr. Pat. 319,670 of 1902 ; this J., 1902, 1528.— T. F. B. 

Dyestuff [from Naphthalene} ; Black , and Process 

of Making same. K. Bohn, Mannheim, Assignor to 
Badische Aniliu und Soda Fabrik, Ludwigshafen. U.S. 
Pat. 766,571, April 5, 1904. 

See Fr. Pat. 328,768 of 1903; this J., 1903, 992.— T. F. B. 

French Patents. 

Antkranilic Acid and its Derivatives [Indigo} ; Process 

of Making . Cie. Paris. Coul. d’Aniiine. Fr. Pat. 

886,907, Jan. 31, 1903. 

See Eng. Pat. 2302 of 1903 ; this J., 1904, 16.— T. F. B. 

Acetyldiaminophenol Sulphonic Acid f Process for Pro- 
ducing^——, and. a Bluish- Blfick [Azo} Dyestuff for 
Wool, susceptible to Chroming, derived therefrom. 

' Manuf. Lyon. Mat. Ccl. Fr. Pat. 337,011, Feb. 4, 1903. 
See Eng. Pat. 3182 of 1903; this J., 1904, 56.— T. F. B. 

Potyazo Dyestuffs} Production of , by means of 

2,4 .S’Naphthy/aminedisulphonic Acid. Manuf. Lyon. 
Mat. Col. Fr. Pat. 387,183, Feb. 9, 1903. 

See Eng, Pat. 3654 of 1908 j this J., 1904, 56.—T. F. B. 


Nitroalphylacidylaminonaphthod Sulphonic Acids, Nitre-- 
alphylaminoacidylaminoHaphthol Sulphonic Acids, 
Aminoalphytaciaylaminonaphthol Sulphonic Acids, and. 
Aminoalphylaminoacidylaminonaphthol Sulphonic Acids ; 
Production of—, and of Azo Dyestuffs derived there- 
from. Soc. pour rind, Chim. k Bale. Addition, dated 
Nov. 6, 1903, to Fr. Pat. 321,640, May 31, 1902. 

See Eng. Pat. 24,936 of 1903 j this J., 1904, 57.— T. F. B.. 

Erythrohydruxy anihraquinone, Anthrarufin, and Chrysa- 

zin } Manufacture of . [Anthracene Dyestuffs,} 

Soc. Anon, des Prods. E\ Bayer et Cie. Fr. Pat. 336,867,. 
Nov. 21, 1903. 

ANTiiRAQuiNONE-o-monosulphonic acid and 1.5 and 1.8* 
antliraqumonedisulphonic acids are converted into crythro- 
hydroxyanthraquinone, anthrarufin, and chrysazin respec- 
tively by heating tbem with water in presence of oxides or 
hydroxidet* of the alkaline earth metals.— E. F. 

o-lfydroxyanlhraquinones and o-llydroxyanthraquinone- 
sulphontc Acids ; Manufacture of . Soc. en Com- 

mandite. U. VV^edekind and Co. Fr. Pat. 836,938, Nov. 25, 
1903. 

The alkali- or alkaline-earth salts of anthraquinone-o- or 
o-m -sulphonic acids are converted into the corresponding 
hydroxy anthraqiiinones by hearing them under pressure 
with water and liydroxides of alkalino earth metals with or 
without addition of alkaline earth salts and of oxidising 
agents. — E. F. 


V.-PEEPAEING, BLEACHING. DYEING. 
PEINTING. AND FINISHING TEXTILES. 
TAENS. AND EIBEES. 

Ilyphcenc Coriacea: A Palm of Madagascar yielding 
Textile Matei'ial. P. Claverie. Comptes rend., 1904, 
138 , 768—769: 

Tins palm is much used by the natives of the north-west 
portion of the island. Segments of the It'aves are used in 
basket-making, and they yield a fibre, the structure and 
composition of which aie described by the author. This 
fibre, however, is inferior to that of the cocoa-nut. — J. T. D, 

Dyeing [Mordanting} Process. P. Ileerniann. Ftlrber- 
/eit., 1904, 15, 76—78, 85—91, 108—112. (See alsn 
this J., 1903, 623, and 1904, 57.) 

Basicity, Basicity Number,*^ and their Influence o» 
Mordanting by Primary Metallic Mordants. — The “ basicity 
number” of a mordant is defined as the ratio of the absolute 
acid content to the absolute metal content ; e.g., the basicity 
number of a stannic chloride mordant is (4 x 86 *45) -fe- 
118 '5 = 1*23, and of a chrome mordant Cr 2 Cl 3 (OH) 3 ; 
(3 X 36‘45)-t-(2 x 52*1) = 1-05. The experiments were 
undertaken to ascertain the influence of the basicity of the 
mordant, varied by the addition cf acid or alkali to the 
normal solution, on the weight of mordant ab.soihed by the 
fibre. The mordimts used were stannic chloride solution 
of 33 B., basic chromium chloride CrjCl^jCOH), 

solution of 19 *2° B., basic iron sulphate solution of 31° B., 
and an aluminium acetate solution containing 1 *5 per cent., 
of aluminium. In all cases, both with raw and witn boiled- 
off silk, reduction t»f the liasicity number (i.c., the addition 
of alkali), resulted in considerably more mordant being 
absorbed thau w'hen the “ normnl ” mordant bath was used ; 
by increasing the basicity number (i.e., by addition of acid>, 
however, variable results were obtained ; with tin and 
aluminium mordants, only a slight decrease from the 
“ normal ” absorption of mordant was noticed, even with 
addition of 5 per cent, of acid ; with the iron mordant, the 
absorption decreased rapidly but regularly vyiih the addition 
of acid, being reduced, in the case of raw silk, to one-hrif 
the normal with the addition of less thau 5 per cent of acid ; 
while with the chromium mordant the addition of acid at 
once caused a vei^ rapid drop in the absorption ot mordant* 
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and fortlier addition of acid atill farther iMnced the ahsop- caniea a deoreaie or inotease leapeotiTely in the amonnt of 
tioB. In general, both with raw and with boiled-ofC aiik, | mordant ab«orhed. 

increasing or reducing the basicity number of the mordant | The following table girea the full results obtained : — 


Mordant. 

Silk. 


Increase per Cent, of “ Normal “ Increase. 



Basicity No. 

1*0 

1*05 

1-09 1 1-14 

1-18 

1-23 

1*28 

1-32 

1-.H7 

1*41 


Tin (1*23) ...{ 

Raw 

Roiled-oir 


251 ‘fl 
119-0 

221-7 

117-9 

107-1 1 12!r4 
117-0 j 110-0 

112-1 

114-5 

100*0 

100-0 

98*3 

97-0 

9<-8 

97-5 

98-6 

97*8 

98-7 

97-1 

D8‘4 

96*6 



Basicity No. 



1*87 

1-03 

2-00 

2-07 

213 

2 2 

2-87 

2*83 

Iron (2*0) ... 1 

Raw 

Boiled-off 



•• 

•• 

.. ! ins-8 
.. 1 147*6 

lSl-6 

143-4 

100-0 

100-0 

00-4 

87-7 

7fi*7 

78-9 

58*0 

74 7 

63-9 

69-9 

47*6 - 
67*6 



Basioity No. 



.. 1 0-84 

0-0.1 

1-05 

1-10 

1*20 

1-37 

1-47 

1*68 

Cliromiuin f 

(1-05) 1 

Raw 

Roiled-uff 




.. 1 148-0 

132-0 

1S7-7 

Kt.'i-O 

100-0 

100-0 

43-1 

48-7 

40-4 

39*4 

37-2 

34 8 

33-8 

33-4 

28*7 

82*0 



Basicity No. 




0 0 

6-67 

7 -.33 


8* 7 


10*0 

Almniniuni ( 
(0-(>7) \ 

Raw 

Poilod-oll 

Calculated on tho ash 

1 Dcternnned direcilv 
(Calculat<‘d on the ash 


*. ! j ! ! 

102-0 

102-8 

103-8 

100-0 

100-0 

100*0 

08*2 

97*9 

97-0 


91*0 

93-0 

90*4 

” 

88*4 

90*8 

85*0 


— T. F. B. 


Inorganic Colloids ; Behaviour of some towards FibreSy 

and its lielatfon to the Theorij of the Dyeing Process. 

W. Bilz. Nachr. Ges. Wisa. GcHtingen, 1904, 1 — 15; 

Chem. Centr., 1904, 1, 1039—1040. 

A C()LL()ii> when converted into the gel condition has 
the power of taking up another colloid from its solution, 
with formation of “ adsorption compounds.” Experiments | 
m which the gel, which serves to take ’up the dissolved 
colloid, was replaced by animal and vegetable fibres, con- 
firmed the expectation that inorganic colloids would be 
taken up by the fibres. A coloured colloid is fixed with 
its characteristic colour; coloured inorganic substances, 
when converted into the colloidal condition, thus acquire 
the capacity of being “adsorbed.” Experiments were 
made with colloidal solutions of selenium, tellurium, gold, 
vanadium peutoxide. Molybdenum blue, Tungsten blue, 
cadmium fculphide, arsenic and antimony sulphides, copper 
ferrocyanide, mercury, tiu sulphide, copper hydroxide, and 
Molybdenum-tungsten purple. In the case of soleuiam, 
tellurium, and ot gold prepared by Brunch’s method (this 
.L, 1903, 710), the fibre is dyed and the solution is more 
or less completely exhausted. In the other cases, also, the 
fibre is dyed, hut the colour is not extracted from the 
solution to so great a degree. A colloidal solution of gold 
piepared by Zsigmondy’s method (this J., 1902, 192) vyill 
jiot dye silk; a constituent of the latter (a “protective i 
colloid”) passes into solution, which prevents the gold from | 
being deposited. The colloidal gold solution, alter being j 
boiled with silk, cau no longer bo precipitated by electro- | 
lytes. In several cases the dyeing of the fibres by ; 
inorganic colloids was found to be favoured by the addition , 
of salt. Krafft (this J., 1899, 757) has shown that the 
substantive organic dyestuffs, especially the benzidine dye- 
stuffs, dissolve in water as colloids. A comparison of the 
dyeing properties of these dyestuffs and of coloured in- 
organic colloids brought out the following principal 
differences between the two classes of compounds: — (1) 
The solutions of the organic dyestuffs are exhausted much 
more completely than those of the inorganic colloids, and 
the shades produced by the former are relatively much 
faster to washing. (2) The shades produced with inorganic 
colloids are not very fast to rubbing ; if the coloured com- 
pounds (je.g.y cadmium sulphide, Prossian blue) are pro- 
duced on the fibre by a two-bath process, the shades are 
much faster to rubbing. The points of similarity between 
the dyeing properties of the two classes of compounds 
are (1) The favourable etfiect of the addition of electro- 
lytes. (2) The greater affinity for the colour of weighted, 
as compared with unweighted silk. (.3) The deeper shades 
produced with hot solutions.* (4) The retardation of the 
deposition of the inorganic colloids (*.c., the greater 
uniformity of dyeing) by the addition of "protective 
colleids,” — A. S, 


English Patents. 

Animal and Vegetable Fibres ; Process for Dyeing — — — . 

H. Mann, Munich. Eng. Pat. 1 1,451, May 19. 190?. 

Skk Fr. Pat. 326,010 of 1902 ; this J., 1903, 789.— T. F. D. 

Hank-Dyeing Machines. E. Diitmar, Lille. Eng. Pat. 
27,870, Dec. 19, 1908. Under Intcrnat. Conv., Dec. 20, 
1902. 

She addition, of Dec. 20, 1902, to Fr. Pat. 315,658 of 
1901 ; this J., 1003, 905.— T. F. B. 

Embossed and like Effects on Wovm Goods f Rendering 

Permanent . A. Fielding, Salford. Efig. Pat. 9849*, 

May 1, 1903. 

Tub fabric is impregnated with a solution of viscose, dried, 
embossed in the usual w^a)', and steamed to produce a 
coating of insoluble cellulose on the fabric. Another 
method consists in first coating the fabric with albumin or 
a similar substance, embossing, and then coating with 
viscose as above. (C^ompare Fr. ]*at. 835,238 of 1903 ; 
this J., 1904, 15).— T. F. B. 

Feathers; Process for the Preservation of Ornamental 

Birds^ . 11. Wolffenstein, Berlin. Eng. Pat. 11,712, 

May 22, 1903. 

Featheks are immersed in a 1 per cent, alcoholic solutioft 
of w’ax, and the alcohol evaporated. — T. F, B. 

United States Patents. 

Dyeing ; Apparatus for . P. Sohirp, Barmen. 

U.S. Pat. 755,050, March 22, 1904. 

See addition of Aug. 26, 1902, to Fr. Pat, 314,274 of 1901 ; 
this J., 1903, .551.— T. F. B. 

Dyeing ; Apparatus foi . J. A. Willard, Assignor to 

Vacuum Dyeing Machine Co,, Chattanooga. U.S. Pat. 
755,422, March 22, 1904. 

An open dye-vat with slightly diverging sides, is provided 
with a perforated plate (for holding the goods) supported 
slightly above the bottom of the vat ; a compression plate 
operates in the vat, above the perforated plate, and can be 
fixed at any distance from it. The diameter of each of these 
plates is approximately equal to that of the bottom of the 
vat. A supply pipe conveys the dye liquor to the bottom 
of the vat, below the perforated plate, and an exhaust pipe 
removes the used liquor from the top of the vat. — T. F. B. 

Mercerising Apparatus^ B. P. Smith and G, E. Drum, 
PhUadelphia. U.8. Pat. 755,716, March 29, 1904, 

The yarn is carried on two horizontal row# of supports^ the 
supports of the lower row being adjustable vertically. AB 
the suppot^ts are carried on a frame. A ^ving abaft, 
situated near the frame, it so ^arranged that it oouad the 
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upper let of yarn supports to rotate when the frame is 
lowered in the tank, the lower set of yarn sapports being 
put in motion when the frame is raised. Gearing connects 
the two sets of yarn supports, so that, when necessary, both 
sets of supports are rotated in either position of the frame. 

— T. ¥, B. 

Mercerising Yarn ; Machine far — — — . P. Hahn, Nieder- 
lahnstein. TJ.S. Pat. 755,7ti5, March 29, 1904. 

See Fr. Pat. 325,239 of 1902 ; this J., 1903, 739.—T. F. B. 

Frkwch Patents. 

Dyeing Cotton Thread Several Colours / Process for — 
8oc. anon. Teinturerie Clernent-Miirot. Fr. Pat. 337,027, 
Nov. 26, 1903. 

The bobbin or cop of yarn is first dyed in the ordinary way, 
and then the colour is partially bleached (“ stripped ”) by 
the use of a suitable bleaching agent, whicli again depends 
on the dyestuff selected. It is the circumferential surface 
of the bobbins, &,c., which is thus bleached, the latter being 
rapidly passed into the bleaching vat, the liquor in which is 
run off when the desired point is attained. The bleached 
portion of the bobbins, &c., is now rc-dyed another colour, 
the operations being repeated as many times as necessary 
to produce all the colours desired. — R. S. 

Waterproofing Fabrics, Threads, ^c. ; Composition and 

Apparatus for . V. B. Wright, W. K. Poulsom,and 

W. M. Mackintosh. Fr. Pat. 336,889, Nov. 23, 1903. 
See Eng. Pat 218 of 1903 ; this J., 1904, 184.~T. F. B. 

VI.-C0L0UE1NG WOOD, PAPER, 
LEATHER, Etc. 

United States Patent. 

Dyeing Wood ; Process of . J. Brenner, Gainfarn. 

U.S. Pat. 755,993, March 29, 1904. 

See Eng. Pat 17,808 of 1903 j this J., 1903, 1193.— -T. F. B. 
French Patents. 

Multi-Coloured Effects on Dyed Paper ; Process for Pro- 
ducing . Cie. Paris. Coul. d’Auiliue. Fr. Pat 337,113, 

Feb. 6, 1903. 

See Eug. Pat. 2809 of 1903 ; this J., 1904, 17.— T. F. B. 

Dyeing Skins ; Machine for . P. Brujaiaets. 

Fr. Pat. 336,992, Nov. 10, 1903. 

The skins are fixed in circular trays, which are revolved by 
mechanism which also distributes the dye solution. The 
liquid runs into the trays from an upper reservoir, overflows 
out of the trays into a lower reservoir, and is pumped from 
the latter back into the upper reservoir. — E. S. 

■m.-ACIDS, ALKALIS, AND SALTS. 

Lead Chamber Process } Physical Chemistru of the . 

M. Trautz. Zeits. physik. Chem., 1904, 47, 513 — 610. 
Complete historical and bibliographical accouut of re- 
search on the chamber process, with the unsolved problems 
arranged as queries, as follows: — 1. In what way does 
sulphur dioxide in the Glover tower almost completely 
remove the nitrogen from the niirosylsulphuric acid? 
2. How is nitrosylsulphuric acid regenerated from the 
resaltiog gaseous mixture ? 8. How is the sulphuric acid 
produced, m which this nitrosylsulphuric acid is dissolved ? 
4. How far can nitrosylsulphuric acid be deuitrated in the 
chambers by variations of coiicentratiou aud of temperature ? 
Is it further denitrated in the chamber, and, if so, by what 
means ? 5. What influence has temperature on the whole 
reaction ? Does an optimum exist ? 6. How are local 
tariatioDS of production and abnormalities during faulty 
working to be explained ? 7. In what way is the greater 
portion of the sulphurio acid actually formed ? To answer 
some of these questions, several sets of experiments were 
carried out. In the first, solutions of sulphur dioxide in 
water and in sulphuric acid of various strengths, with and 
without the addition of nitrosylsulphuric acid, S 02 (OH) 
(ONO), were continuously shaken in an atmosphere of 


oxygen, and the progress of the oxidation meatured .1^ 
analysing samples of the liquid taken from time to time. 
When no nitrous oompouml was added, tlie solutions, 
whether in water or in acid, were oxidised extremely 
slowly, weeks being necessary to produce a sensible dimi- 
nution of the sulphur dioxide content. Ou adding the 
nitrosyl compound to solutions in water or in acids 
below half-uornial strength, very considerable evolutiou of 
nitrous gases occurred, aufl the liquid after this evolution 
showed but slight catalysiug action. With 55 per cent, 
sulphuric acid, there was less evolutiou of gas, and the 
oxidatiou was considerably accelerated, whilst with 95 per 
cent, acid, though there was no gas evolution, the accelera- 
tion of the oxidation was very slight. The next set of 
experiments dealt with the speed of hydrolysis of nitrosyl- 
sulphuric acid. The conclusions are that nitrosylsulphuric 
acid at 25'^ C. in solution in sulphuric acid of various 
concentrations is hydrolysed when a stream of indiflPerent 
gas is led through, more rapidly, according as the water 
conceutration is greater, giving off nitric oxide, with which 
is mixed nitrogen peroxide in proportions increasing with 
the concentratuin of the sulphuric acid. The other products 
are water aud nitric acid, the latter in smaller proportion 
as the water concentration is less. Dilule solutions behave 
as though they were supersaturated solutions of nitric 
oxide. A third and very elaborate sot of experiments was 
instituted to determine at what concentrations equilibrium 
is established among the various products of this hydrolysis 
(HNOa, NO, NOo, HjO* HoSO,,)- The results, given in great 
detail, are summarised as follows : — Nitric oxide (NO) 
forms with sulphuric acid, nitric acid, and water, nitrosyl- 
Bulphuric acid, aud nitrogen peroxide (NO 2 ). The partial 
pressure of the latter increases, with rising concentration 
of sulphuric acid, to a maximum, then diminishes to practi- 
cally zero, when the sulphuric acid concentration reaches 
93 percent., at which couoentration nitrosyldisiilphonic acid 
begins to be formed. The concentration of this latter 
increases in proportion to the decrease of that of nitrogen 
peroxide. The process, up to a sulphuric acid concentration 
of 52 per cent, is reversible for all temperatures between 
22^^ C. aud 82° C. In general, rise of temperature lessens 
the gaseou'i concentration of the nitric oxide, and rise of 
pritsbure favours the nitrogen peroxide concentration at the 
expense of that of the nitric oxide. A further section of 
the paper gives a summary of work previously published 
onluitrosyldisulphouic acid (this J., 1890, 022 ; 1902, 1493; 
1904, 60 and 185), which the author has prepared by the 
reaction (aided by heat) of sulphur dioxide on a solution 
of nitrosylsulphuric acid in 95 per cent, sulphuric acid. 
This indeed forms an excellent method for preparing a 
pure and stable solution of .nitrosyldisulphonic acid. The 
latter readily reacts on nitrosylsulphuric acid, giving 
nitric oxide and sulphuric acid. This reaction no doubt 
goes on in the chambers, though it is certainly not 
the principal reaction. Finally, while pointing out that 
the high reaction velocities do not allow us, with our 
present means of discrimination, to pronounce which of the 
reactions in the lead chambers plays the most important 
part, the author gathers together in the following scheme 
the various reactions, some or all of which occur : — 


( 1 ) NO + NO 2 + H 3 O « 2 (NO.OH). 

( 2 ) 2 (NO.OH) + 2(HS03H) == 2 (NO.SO;hH) + 2 H 3 O 

NitrosOHul phonic acid 
(hypotlietical) 

= NO(SOan )3 + NO + 2 HjjO. 
(3) NO(SOaH )2 + 2 NO.OH « 3NO + 2H2S04. 

(4) 2 NO + 0 + 2H2S04 - 2 (ONO.SO:jH) + H 3 O. 

(5) 2(0N0.S03H) + 2 H 3 O + NO(SOaH)j - 
4HaH04 + 3NO. 

(6) NO2.SO3H + HoO = NO2H + HgSOn. 

— J. T, D. 


Alkaline-Earth Metal Carbonates / Decomposition of — . 
hu Ammonium Chloride in presence of Water, H* 
(Wtoni and G. Goguelia. Bull Soo. Chim., 1904, 31, 
282—287. 


PowDEBSH barium carbonate, 9*87 grms., was bmled with 
a solution of 2*67 grins, of ammonium chloride iQ 50(1 e.e. 
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of water; tbe amonats af barium carbonate decomposed 
after 1|, 24, and 48 boars, were respectively 1*646, 2*138, 
and 2*473 grms. With 42 * 8 grms. of ammonium chloride in 
the same volume of water. 7*940 grms. of barium carbonate 
were decomposed after 1.^ hours' boiling. The complete 
decomposition of 9*87 grms. of barium carbonate (shown 
by the clearing of the turbid liquid) was effected, when the 
,^)00 c.c. of solution contained 197*4, 53 *,’5, and 21 *4 grms. of 
ammonium chloride, after a few seconds’, 45 minutes', and 
16 hours’ boiling respectively. In the cold, the action is 
much slower. A litre of each of three solutions of ammo- 
nium chloride was digested for 98 days at IS'' C. with excess 
of powdered barium, strontium, and calcium carbonates, 
with the following results : — 


Amount decomposed in Grms. of 
Amount of 


NH 4 C 1 . 1 

BaCOs. 

SrCOj. j 

CaCO,. 

Grms. per liti-e. I 
MT) , 

o-oms 

! 

1 

0-17944 1 

0-4-2262 

.W6 1 

0-92120 

0-17830 

0-42430 

100 i 

1* -255 12 

0-25930 1 

' 0-00144 

100 1 

l*2.’i«lS 

0-20060 ' 

0-61732 

200 

1*80(100 

0-388 08 i 

0*64800 

200 1 

1 

1*49040 

0*35890 i 

0*64320 


The authors draw attention to the bearing of these resiilts 
on analytical work, especially on the separation of alkalis 
from alkaline earths m the usual metfiod of analysis of 
silicates. — J. T. D. 

Lead Carbonate. R. Salvador!. Gaz. chim. ital., 34 , 
87—92 ; Chem. CVntr., 1904,1, 993. 
riJUK lead carbonate, PbCO.-,, prei»ared by precipitating lead 
nitrate solution with ammotiiuni carbonate, is not altered by 
shaking with water at 18°, 25°, and 30° C. When boiled 
with water under a reflux condenser, and more slowly even 
at 70° C.. however, it is converted into the basic carbonate, 
2rbC'0.,Pb(01l)2, whilst the water becomes faintly alkaline. 
The basic carbonate is also produced when the normal 
carbonate is boiled with N/lOO, N/2(?, and N/10 solutions 
of sodium sulphate or chloride and also on boiling lead 
chloride or sulphate with N/ 100, N/20, and N/IO solutions 
of sodium carbonate. The author concludes that the basic 
carhonaie, 2PbC03pb(()ll).2, is a stable compound, which 
tends to he produced from all, even iDvSoluhle, lead salts in 
presence of the ions NatJO^, CO.,, and OH. — A. S. 

^'hlorides; Transformation of Oxides and Oxy-Salls 

2 nto . C. Matignou and F. Ronriou. Comptes rend., 

1904, 138 , 760—762. 

Rv passing chlorine and vapour of sulphur chloride over 
heated metallic oxides or oxy-salts, the latter are converted 
into anhydrous chlorides. Jn some cases this forms tbe beat 
method «)f preparing these chlorides. I’nngstic anhydride 
thus gives oxychlorides \N’’02Cl3 and WUCI4, chromium 
hcsquioxide and ferric oxide give chromic and ferric 
chlorides, and the sulphates of barium and calcium are com- 
pletely converted into the corresponding chlorides. Barium 
sulphate can thus be completely separated from co-pre- 
cipitated ferric oxide (as the ferric chloride formed is 
volatile), and the amount of the latter determined.--- J.T. D. 

Sulphur Bromide. G. Korndoerfer. Archiv der Pharm., 
1904, 242 , 150—160. 

When sulphuretted hydrogen reacts on bromine in the 
presence of a large excess of water, hydrobromic acid and 
sulphur are formed, as found by Naumann, according to tbe 
equation HgS + 2Br =» 2HBr + S. If, however, the gas 
be passed into bromine merely covered with a' layer of 
water, the containing vessel being kept cool duriog the 
reaction, a considerable amount of sulphur bromide, fcJsBra, 
18 produced, and forms a red oily liquid, which can be freed 
from dissolved hydrobromic acid by agitation with dry 
potassium carbonate. It is slowly decomposed by cold and 
rapidly by warn water. — j. 0. B. 


m 


Liquid Oxyqen $ Preparation and Charaetere qfPure<-m^. 

K. Erdmann and E. Bedford. Ber.. 1904., 37, 1184-^1 193* 
PemB oxygen was obtained by reacting with hydrogen per- 
oxide on solid potassium bichromate in a Kipp apparatus, 
was dried by passing through sulphuric acid and phosphorus 
peutoxide, and was then passed into a flask contained in a 
Dewar's vacuum vessel which could bo filled with liquid air. 
The flask was closed air-tight by a cork, through wfalOh 
passed two tubes — the entry tube for the oxygen and an 
exit tube communicating with a barometric mercury gauge 
and (through a T-piece) with a water aspirator. The 
apparatus was first thoroughly freed from air by suooee- 
eive evacuatious and fillings with oxygen ; then the flask 
was surrounded with liquid air, when a rapid current of 
oxygen could be completely liquefied. Two Kipps com- 
muuicated with a common delivery-tube, the object of the 
second being to keep up the pressure of oxygen and pre- 
vent entry of air whilst the exhausted liquid was being 
removed from the first Kipp and replaced by fresh. In an 
hour 170 grms. of liquid oxygen are easily oltaiued. 
Analysis gave 99*8 per cent, of oxygen. The liquid has a 
constant boiling point at — 181*8° C. (Bure oxygen could 
not bo obtained from potassium chlorate.) This liquid 
oxygen absorbs nitrogen gas with avidity ; when boiling, it 
may be left in an open vessel exposed to air without altering 
in composition, but if below its boiling point it rapidly 
absorbs nitrogen from the air. A rapid stream of nitrogen 
led through liquid oxygen is readily absorbed. At 

— 190*5° C. and — 191*5° C. respectively, the oxygen 
required for saturation 380 and 460 volumes of gaseous 
nitrogen, or 42 and 50 per cent, of its weight. This beha* 
viour of liquid oxygen explains why it is impossible t<* 
prepare pure oxygen by the fractional evaporation of liquid 
air.-J. T. I). 

Liquid Airs Composition and Temperature of — . 

K. Erdmann. Ber.. 1904, 37, 1193 — 1196. 

The composition of “ liquid air ” is very variable. The 
yield from a Hampson maebiue working under different 
conditions had a temperature varying from ~ 194*5° to 

— 191° C., and contained oxygen varying from 28 to 67 per 
cent. Tbe temperature at w'hich the liquid leaves the 
machine is not necessarily its boiling point. In tbe case of 
a gaseous mixture, the less volatile constituent is not liquefied 
at its boiling point under atmospheric pressure, but at a 
lower temperature, correspondingjto its partial pressure in 
the mixture ; so that the oxygen in atmospheric air will not 
necessarily liquefy till the temperature is reduced to 

— 195*5° ( '., and when it does liquefy, it will at once absorb 
and liquefy nitrogen. — J T. D. 

Chloric Acid ; Actiofi of Copper on , with or wUhoui 

Electrolysis ; 

Copper s Formation of Basic Sails of — — [^Cklerate wed 
Chloride'] under the influence of Electrolysis ; 

Basic Cupric Chlorate; also 

Chlorates of the Alkali- and Alkaline-Earth Metals ; 

Electrolysis of with a Copper Anode. A. Brocket. 

XI. A., page 445. 

Thiocyanates in presence of Sails giving Precipitates with 

Silver Nitrate; Determination of - . A. Dubose. 

XXIII., page 456. 

Antipyrinc ; Application of — in Analysis {Nitrite 
Reaction]. C. Reicliard. XXIII., page 456. 

English Patents. 

Phosphoric Acid; Production of--—-, H. H. Bake, 
London. From E. H. Fallows, New York. Eng. Pat 
2284, Jan. 29, 1904. 

See U.S, Pat. 751,753 of 1904 ; this J., 1904, 252.— T. E. B. 

Brine ; Evaporating Weak — , and Apporaim therqfirr* 
E. MoU, Linden. Eng. Fat. 28,518, Deo. 28, 1908^ 

The weak brine is heated in a pair of boilers, tbe 
from which is led through coils immersed in brine la use 
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fint of a pair of large domed, closed pans, fed from the 
boilers. Here the evaporation is aided by exhaustion, and 
in a greater degree in the second pan of the pair, which 
is heated by a steam coil with steam that has passed 
through a superheater on its way from the first pan. Both 
pans are also heated by waste gases from the fireplaces. 
From the second pan the strong brine passes into directly 
heated open vessels, in which the salt separates. — £. S. 

Oases; Process for the S^pai'iUion of ^from Gaseous 

Mixtures^ particularly Oxygen and Nitrogen from 
Atmospheric Air^ and Apparatus therejor. K. J. Levy, 
Nancy. Kng. Pat. 5649, March 11, 1903. 

Seb Fr. Pat. 330,258 of 1903 ; this J., 1903, 1087.— T. F. B. 

Liquefying Air and other Gaseous Fluids ; Apparatus for 

. H. Knudsen. Eng. Pat. 6087, March 16, 1903. 

I., page 434. 

United Statrs Patents. 

Sulphuric Acid ; Manufacture of . P. G. Salom, 

Philadelphia. TT.S. Pat. 755,247, Murch 22, 1901. 
SiiLPij uu dioxide gas is oxidised by bringing it into 
contact with water contained in a number of superposed 
vessels, connected electrically. A current of electricity 
is passed through, each vessel constituting an electrolytic 
cell. Means are provided for the supply to, and flow of 
liquid from the upper vessels to those beneath them, in 
order of sequence, and from the lowest vessel of the series 
into a suitable receptacle.— E. S. 

Hydrofluoric Acid ; Manufacturing . C. A. Doremus, 

New York. U.b. Pat 754,978, March 22, 1904. 
Htdrofluosilick’ acid, or a mixture of hydrofluo.silicic 
acid with hydrofluoric acid, is treated with an excess of a 
metallic compound, thoieby producing a fluoride, from 
which hydrofluoric acid is liberated by the action of super- 
heated steam. — E. S. 

Nitric Acid; Method of Making — — . W. Mills, London, 
Assignor to A. O. Granger, Cartersville. U.S. Pat. 
765,378, March 22, 1904. 

Substances containing lead arc heated with concentrated 
hydrofluosilicic acid ; the lead silicofluoride so formed 
is reacted upon by a nitrate, and the lead nitrate produced 
is used as a source of nitric peroxide afterwards used for 
nitric acid. Compare II S. Pats. 754,667 and 754,668 of 
1904 ; this J., 1904, 371.— E. S. 

Fluorides and Silicates ; Method of Making . W. Mills, 

London, Assignor to A. O. Granger, Cartersville. 
U.S. Pat. 755,379, March 22, 1904. 

An alkali nitrate is added to a solution of lead silico- 
fluoride, and the precipitated alkali silicofluoride is heated 
to obtain the fluoride ; or it la mixed with “silicious 
material” and heated, to form a silicate. Compare the 
preceding abstract. — E. S. 

, Sodium Sulphide ; Manufacturing . ,J. F. White, 

Buffalo, Assignor to General Chemical Co., New York. 
U.S. Pat. 755,201, March 22, 1904. 

Nitre cake is heated in the presence of coal and salt. 

— E. S. 

Brine; Process of Purifying . W. Trantom, New 

Brighton. U.S. Pat. 755,415, March 22, 1904. 

See Eng. Pat. 28,642 of 1902 ; this J., 1903, 696.— T.F.B. 


Lime and Combustible Gas ; Combined Process of Manur 

facturing . The Chalk Power Gas Syndicate, Ltd. 

Fr. Pat. 337,081, Nov. 3, 1903. II., page 436. 

IX.-B1IILDING MATEEIALS. CUTS. 
MORTAES AND CEMENTS. 

Firebrick ; Alteration of , by Furnace Gases. F. 

Flrmstoiie. Trans. Amer. Inst. Min. Eng., New York, 
Oct. 1903. 

A FURNACE, 75 ft. high and 18 ft. greatest diameter, 
using coke to smelt a lean magnetic ore, was lined with : — 
(1) blocks 14 ins. lorn by 6 ins. thick; (2) 2 ins. of loam • 
(3; one and a half brick wall of 9-in. firebrick, in English 
bond; (4) red brick to within 2 ins. of the iron shell; (5) 
2 IRS. of slag wool. The furnace was blown in iiiMsy 1902. 
By March 1903 the 14-iu. blocks for more than 20 ft. from the 
top had disappeared, and a few weeks later the firebrick aurl 
the red brick had also gone, and the furnace was blown out. 
No unusual wear was shown in the lower part of the furnace, 
The 9-in. bricks between 30 and 40 ft. from the bottom were 
sintered together so that the joints were practically gone. 
The surface was glazed about ^v^th to ^'.^nd in. thick ; the 
fracturfe of the body was like liluish-grey porcelain, with 
nearly black spots ; no deposited carbju was found. The 
following analyses were made : — 


— 

Gill zed 
8kiu. 

flody of 
Erick. 

Joint. 

Enck 
Used to 
J.me, 
1002. 

Erick 

made, 

1806. 

Silica 

40’2.S 

67*03 


65*02 

66*12 

Aluuana 

12*22 

31*04 


SH-55 

37*48 

Iron heMiuioxidc 




4 17 

4*43 

Iron protoxide. 

li *!).'{ 

.3*73 

0*00 


Lime 

10*1)2 

0'24 


1 0*24 

0*30 

Magnesm 

4*21 

0*11 , 


0*24 

0'20 

Potash 

1)*;}0 

2*60 t 

2^«) 

! 0*05 

O’Olt 

.Soda 

8*43 

0 61 ' 

0*70 

i 0*20 

0*23 

Metallic irou . . 


1*61 1 


Zme oxide 


0*50 1 


.. 


Total iron 

97*43 1 

08*55 

1 

100*06 

00*00 

9*28 

4*41 

4*62 j 

3*10 

2*02 


The joints were made of n mortar of ground clay and 
crushed brick. The fractured brick showeu spots of ferric 
oxide, the basis (chamotte) of the brick was white and not 
very fine, and the cementing clay or matrix light brown or 
buff. In earlier recorded cases of similar failure of bricks, 
disintegration by carbon deposition, through reaction of 
carbon monoxide on the spots of ferric oxide in the brick, 
seems to have been the cause, and possibly the present case 
is due to a similar cause, though the total disappearance of 
the destroyed bricks makes proof impossible. Stoppage 
of the furnace several times for want of coke probably led to 
scaffolding,” which may readily favour carbon deposition. 
The impregnation of the bricks with iron, shown in the 
analysis, is possibly effected by iron carbonyl.— J. T. D. 


English Patents. 

StonCy Artificial; Manufacture of . F. W. Howorth, 

London. From F. Jursohiua, WurzbursT. Eng. Fat. 3769, 
Feb. 15, 1904. 


Composition of Matter {^Stahle Hydrosulphite Body']y and 
Process of Producing same. H. Wolf, Assiguor to 
, Bgdisobe Anilin und Soda Fabrik, Lud^ig8hafen. U.S. 
Pat. 756,739, April 5, 1904. 

See Eng. Pat. 18,852 of 1900 ; this J., 1901, 988.— T. F. B. 
Fbenoh Patents. 

Hydroeulphites ; Production of -. Badisebe Auilinund 

Soda E'abrik. Fr. Pat. 336,942, Feb. 2, 1903. 

See Eng. Pat. 2204 of J1903 ; Uiis J., 1903, 1847.— T. F. B. 


From 5 to 10 parts by volume of clay are mixed with 
100 parts of sodium silicate solution of 27“ to 85° B., and to 
the mixture is added a refractory sand, e.g., granite ©r 
basalt, which has previously been mixed with 5 to 10 per 
cent, of Us weight of well-seasoned Portland cement. The 
mixture is then allowed to remain at rest for some days, in 
order to become thoroughly uniform, and is then dried at 
25° to 30® C. It is next burnt for 20 to 25 hours at 1000° 
to 1 400° C., the temperature fiirst being increased, and then 
lowered during the burning. The stone is finally allowed 
to cool for 24 hours in the kiln. — A. Q. L. 
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Whit* Cement ; Procea* for Manufacturing . 

E. Gogler, rodgorze, and H. SeinfelU, Cracow, Eng. 

Vat. 888, Jan. 6, 1904. 

Limb and ailicio acid are mixed, either in their natural 
state or after burning, with a quantity of alkali carbonate 
varying from one to three times the quantity of silica 
present. The whole is then fused at a low temperature, 
and the resulting product lixiviated, the lye obtained being 
used over again instead of fresh alkali carbonate. All the 
materials used should be as free as possible from iron. 

—A. G. L. 

Concrete and the like j Treatment of , whereby the 

Sitting of the same after Mixture may he Arreated. 

.1, H. Magcns, Hamburg. Eng. Vat. 6247, March 18, 

1903. 

Seb Fr. Vat. 330,393 of 1903 ; this J., 1903, 1089.— T. F. B. 

United States Patents. 

Woodi Vulcanised , awd Process of Vulcanising same. 

W. Powell, Liverpool. U.S. Vat. 755,240, Marfch 22, 

1904. 

See Eng. Vat. 11,235 of 1902 ; this J., 1903, 697.— T. F. B. 

Wood ; Preserved , and Process of Preparing same. 

I. V. Lilime, Assignor to the Grasselli Chem. Co., both 

of t Cleveland. U.S. Pat. 756,173, March 29, 1904, 

Wood, c.g.^ railway ties, is treated with a solution of zinc 
chloride, with the aid of both vacuum and high pressure, 
and IS then subjected under pressure to the action of a 
-,oIuti()n of a silieiite, jireferably sodium silicute, whereby the 
■i‘\lerior portions become permeated with zinc silicate. 

—A. G. L. 

Cemmt'Furnoce. J. Shoncman, Bronson. U.S. Vat. 

753,947, March 29, 1904. 

A PAIR of conveying and drying troughs containing the 
material to be burnt are placed above a rotary kiln and 
sf'parated from it by an air-space, from which the air 
necessary for combustion is forced by means of a fan to 
the nozzle of the fuel-injector.— A. G, L. 

X-METALLURGT. 

Blast Furnace Practice ; Hearth Area and Number of 

Tuyeres in . F. L. Grammer. Traus. Amor. Inst. 

Min. Eng,, New York, Oct. 1903. 

lb IE use of fine ores has led to the hope that by increasing 
the urea of contact between air uud fuel the output of the 
lurnace might be inerea>ed. To do this, the number of 
tuyeres has often been increased, but not always with 
favourable results. As the tuj^res increase in number 
b(*yond eight, the increased friction in the narrow tubes 
more than compensators for the number, so that the blast- 
pressure may have to be increased ; for instance, with 16 
tuyjires a blast-pressure of about 1 — 2 lb. per sq. in. higher 
is needed than with 8 tuy^^es. With many tuyeres, the 
wear is more regular, and the charge settles more evenly, 
than with few. A few extra tuyeres are of advantage 
when the furnace tvoiks irregularl}', and they are easily 
plugged with clay when not needed. In furnaces of similar 
dimensions and engine equipment, working under similar 
conditions, the number of tuyeres needed is proportional 
to the hearth area. With a hearth of small diameter, the 
<a)mbustion zone extends higher than with a larger hearth, 
and the temperature is somewhat higher. Also the slag, 
metal, and coke are long in contact, and the silicon-content 
of the pig is likely to be bigli : this is usually the case in 
furnaces having a narrow crucible. Increasing the number 
of tuyferes is analogous to widening the hearth, and lowers 
the height of the combustion zone. A wide hearth tends 
towards uniformity in the composition of the pig, for 
obvious reasons. In *30 years, the ratio of hearth area to 
greatest bosh-area has changed from -jV fo 
furnace capacity in cubie feet per ton of metal per 24 hours 
has decreaged from 200—380 to 20-30. Schierz gives 
the relative times of exposul*© in the redaction xooe for | 
^piegel, foundry iron, and forge iron, as 4‘fi8, 2*75, and I. 


4^/'; 


Gruner gives the cubie napsclty of the crucible (for coke 
furnaces) as abont 9 cb. fit. in small and 5 eb. ft. in lat|te 
furnaces per ton of iron pet* 24 hours : modern American 
practice is 3 to 8^ cb. ft.— J. T. D. 

Pig-Iron and Iron Castings ; Specifications for 
11. Job. Amer. Inst. Mining Eng. (Trans.), Atlantic City, 
Feb. 1904. 

Tue author describes the specifications in accordance with 
which pig-iron and iron castings are purchased by the 
Philadelphia and Heading Kailway Co. The chemical and 
physical requirements are as follows : — InoN OASTtNoe. 
Chemical: Class I. (medium iron for engine cylinders, 
gears, wheel centres, smoke-stacks, &c.). The iron must be 
close-grained and tough ; and contain : —silicon 1 *4—2 per 
cent.; sulphur, not exceediog 0*085; manganese, not 
exceeding 0*7; and phosphorus, not exceeding 0*6 per 
cent. Class 2 (soft iron for small castings for general car 
and roadway use). Silicon, 2 — 2 '8 per cent. ; sulphur, not 
exceeding 0-085; manganese, not exceeding 0*7 1 and 
phosphorus, not exceediog 0*6 per cent. Class 3 (iron 
for brake-shoes and other castings for frictional wear). 
The iron must be hard and tough; and contain: — silicon, 
2 — 2*5 per cent.; sulphur, not exceediog 0*16; man- 
ganese, not exceeding 0*7 ; and phosphorus, not exceeding 
0*7 per cent. Physical: The castings must be of uniform 
quality and of solid iron, free from physical defects and 
excessive shrinkage strains ; and not contaminated with 
sand. Castings of Classes 1 and 2 must be of grey iron 
throughout and easily machined. Vio-Iron. Chemical: 
Silicon, 1-5 — 2*5 per cent.; manganese, 0*4 — 0*75} phos- 
phorus, not exceeding 0*5; and sulphur, not exceeding 
0*04 per cent. Physical : The material must be of uniform 
quality, and free trom sand, dirt, slag, or other foreign 
matter. — A. S. 

Manganese [im Iron, ; Determination of — by the 
Persulphate Method, II. Liidert, XXIII., page 45G. 

Chromium and Vanadium ,• Sepai'ation of — — [m Ferro 
vanadium, V. Nicolai dot. XXllL, page 457. 

Titanium in Iron Ores ; Determination of — — . 

S. Burman. XXlll., page 457. 

Available Cyanide f Determination of — , 

J. E. CJeunel. XXIIL, page 467. 

English Patents, 

Alloy; Manufacture of a Metallic — T, Prescott, 
Huddersfield, and E. Green and Son, Ltd., Leeds. Eng, 
Pat. .5683, March 11, 1903. 

The alloy consists chiefly of zinc and aluminium, with’ 
small proportions of iron and silicon, the composition being 
varied according to the degree of hardness or toughness 
required. The iron is first melted, the aluminium is added, 
and then the zinc, followed by a silicon flux,” constituted 
of potassium silicofluorido, calcium chloride and carbonate, 
sodium chloride and carbonate, and powdered glass.— E.B. 

Blast Furnaces. 0. S. Garretsbn, Bafifalo. Eng. Pat. 
11,297, May 18, 1903. 

See U.S. Pat. 728,700 of 1 903 ; this J., 1903, 747.— T.F. B. 

Rotary Furnaces, W. S. Rockwell, New York. Eng. Pat* 
1303, Jan. 20, 1904. 

The furnace consists of two independent rotar;y meltii^ 
chambers, elliptical in longitudinal section and circular in 
cross section, with contracted openings at both ends, and 
placed end to end iu close contact with each other. The 
metal is melted in one chamber, whilst in the other the 
ingots are given a preliminary heating, by the prodnots of> 
combustion from the first chamber. In the next series of 
operations the functions of the two chambers are revarseAf 
The chambers have burner nozzles at . their outer eadi. 
Each chamber consists of two half sections binged together, . 
which may be opened to facilitate placing the uniag^ aiieaha 
being provided for locking such secuons together wkeft 
tlM 7 are in pla.oe*^E. S. 
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Matte j Process of Converting or Bessemerising — 0. B* 
Gfttretsoii^ BufEsJo. Kng. Pat. 11,303, May 18, 1903. 
She U.S. Pat. 728, 70l of 1903 ; this J., 1903, 747.— T. F. B. 

Friable Ores ; Manufacture of Briquettes from . H. 

Schulte-Steiaberg, Biiren. Eng. Pat. 3235, Feb. 9, 1904. 
B 1 iAST*purnace slag is powdered, and subjected to the 
action of high-pressure steam, preferably in a rotating 
drum. The slag thus treated serves as binding material 
in making briquettes of friable ores. When it is desired 
that the briquettes formed should be as porous as possible, 
the proportion of the prepared slag used is reduced, say to 
10 per cent, of the ore. lieference is made to Eng. Pat. 
17,188 of 1903; this J., 1903, 1247. E. S. 

United States Patents. 

Ca^t Iron; Process of Tempering or Hardening — — . 
W. Gilmour and A. Liudsay, Montreal, Assignors to 
C. A. Mjers and 11. H. llradtield, Morrisburg. U.S. Pat. 
755,763, March 29, 1904. 

See Eng. I'at. 28,396 of 1902 ; this J., 1903, 5.57.— T. F. B. 

Steel, ^c. ; Converter for Making . W. B. Burrow, 

Norfolk. U.S. Pat. 755,21.5, March 22, 1904. 

The converter, which is operated horizontally, and is so 
mounted that it can be tilted, bos internal ribs or corruga- 
tions occupying one-half of the inner circumference, w’hich 
ribs contain horizontal and vertical to a ores discharging at 
right angles to each other ; the former tuyeres blowing 
towards the closed end of the converter. The tuyeres are 
supplied from a horizontally divided wind-box on the 
pouring side of the vessel, having guide and deflecting 
plates and regulating valves. The bottom or closed end of 
the converter has a slag door. — E. S. 

Steel J Process of Annealing . L. D. Davis, Erie. 

U.S. Pat. 755,629, March 29, 1904. 

The steel is immersed in a bath of “ molten metal ” fusing 
between 1,000° and 1,.500° F. ; or in a bath of “molten 
metal in w’hich aluminium jiredomiuates,” heated to from 
1,100° to 1,500® F. ; or in a “bath of aluminium,” heated 
to from 1,125® to 1,500° F. ; and the steel is “gradually 
cooled.” — E. S. 

Steel Plates f Method of Locally Softening or Annealinq 

Hardened . C. P. E. Schneider, Le Oeuzot. U.S. 

Pat. 755,709, March 29, 1904. 

See Eng. Pat, 19,167 of 1903 ; this J., 1903, 1246.— T. F, B. 

Air for Blast Furnaces and Converters', Method of 

Extracting Moisture from . J. Gayley, New York. 

U.S. Pat 756,110, March 29, 1904. 

See Eng. Pat 19,983 of 1903 ; this J., 1 904, 22.— T. F. B. 

Metallurgical Apparatus^ G. W. Gosner, Now York, 
Assignor to H. C. Gesner, Brooklyn. U.S. Pat. 7 55,867, 
March 29, 1904. 

A VRKTiCAL retort is set over a furnace the gases from 
which pass into a surrounding flue. In the wall between 
the retort and the flue a pipe coil is bedded, partly exposed 
to the gases of combustion, and having a terminal portion 
opening into the retort, composed of a combination of 
graphite and clay. Separate valved pipes for conveying 
ateam and naphtha merge into a single pipe entering the 
coil, in which the mixture is heated and discharged into the 
retort. In the lower portion of the retort is a grate com- 
municating with a chamber immediately beneath, and over 
the fireplace, with means of access from without. The 
apparatus is for the manufacture of a “ hydrogen alloy ” or 
“ scale alloy.” — E. S. 

Ore ; Apparatus for Treating . T. A. Helm, 

Salt laike City. U.S. Pat. 766,871, March 29, 1904. 
The apparatus consists of a cylindrical tank, provided 
inside with radial perforated blades, extending the whole 
length of the tank. A circular brace -frame is arranged 
between the inner ends of the radial blades. An air-pipe 


leading into the tank, faucets to draw off the liquid, and 
means for rotating the tank, are also provided* — E. S. 

Ores; Process of Treating {^Cyaniding'] — . J. Smith, 
San Francisco. U.S. Pat. 755,931, March 29, 1904. 

Orb containing ferrous oxide is heated in a moist, crushed 
state, in presence of air, whereby the ferrous oxide is 
rendered insoluble in the cyanide solution. — E. S. 

Ores, [wtVA] Liquids or Gases ; Apparatus for Treating 

Solids such as . P. Naef, New York. U.S. Pat. 

756,271, April 5; 1904. 

SEBEug. Pat. 17,054 of 1900 ; this J., 1901, 1 195.— T. F. B. 

Copper ; Extraction of from Comminuted Mineral 

Mixtures. E. A. Le Sueur, Ottawa. U.S. Pat. 755,802, 
March 22, 1904. 

The powdered mineral mixtures are treated with an am- 
moniacal solution containing a reagent capable of oxidising 
copper, such as a cupric compound ; a portion of the total 
copper contents of the solution is then removed, and the 
partially exhausted solution is again used to dissolve fresh 
copper as before. — E. S. 

Copper and Iron ; Manufacturing Alloys of . J. D. 

Darling, Assignor to R. M. Popham, both of Philadelphia. 
U.S. Pat. 755,461, March 22, 1904. 

A MIXTURE of iron oxide with calcium carbide is added to 
a bath of molten copper : or a mixture of copper oxide and 
calcium carbide to a bath of molten iron. — E. S. 

Plumhiferous Ores } IVesselsfor"} Treating-—-^. E. W. 
Engeis, Diisseldorf. U.S. Pat. 7.55,222, March 22, 1904. 

pLUMniRKHOUS ores are treated at high temperatures in 
vessels “composed largely of clay and carborundum, in 
the relative proportion of not less than 2.5 per cent, or 
more than 90 per cent, of carborundum.” The clay and 
carborundum are conjointly used on the surfaces of the 
vessels exposed to bo attacked by the ore, so as that they 
may protect one another. — E. S. 

Lead Ores ; Process of Desulphurising . A. Savelsberg, 

Ramsbeck. U.S. Pat. 755,598, March 22, 1904. 

See Fr. Pat. 836,540 of 1903 ; this J., 1904, 376.— T. F. B. 

Ore Bricks ; Manufacture of — — . J. Koeniger, Cologne. 

U.S, Pat. 755,372, March 22, 1904. 

See Eng. Pat. 15,487 of 1903 ; this J., 190.S, 867.— T. F. B. 

Welding Compound. R. S. Woodson, Boulder. 

U.S. Pat. 755,826, March 29, 1904. 

Powdered silica (93^ —97 parts) is mixed with powdered 
borax (3—6^ parts).— E. S. 

Brazing CasUlron ; Process of . J. E. Tichon, 

Assignor to T. E. Parker, both of New Bedford, and to 
H. F. Strout and J. C. Bassett, Boston. U.S. Pat. 
756,079, March 29, 1904. 

A PLASTIC paste of “ boro-boraoic acid ” and metallic filings' 
is applied to the surfaces to bo joined, the parts are heated, 
and spelter is poured on the joint, with or without the raising 
of the temperature and applying “ boro-boracic acid.” — E. S. 

Brazing Compound. J. E. Tichon, Assignor to T. E. 
Parker, both of New Bedford, and to H. F. Strout and 
J. C. Bassett, Boston. U.S. Pat. 756,080, March 29„ 
1904. 

The claims include a brazing compound containing boro- 
boracic acid,” with or without particles of metal, also a 
flux ‘'comprising boro-boraoic acid.” (See preceding 
abstract.) — E. S. 

French Patents. 

Iron and Steel in a Solid, hut Incandescent, State ; Treat- 
ment gf^—,hy means of Carbides. E. Engels. Fr, 
Pat, 887,154. Nov. 28, 1903. 

See Eng. Pat. 25,982 of 1 903 *, this J., 1904, U8.‘-T. F. B. 
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Metals ; Process far the Extrwiiionaf , the Formation 

of Alloys and M etalUc Oxides, and the Production oj 
ffigh Temperatures. P. and A. Weiller. Pr. Pat. 
336, 98f), Nov. 9, 1903. 

The ores are freed from gangiie and ignited with guitabje 
reducing bodies, such as iron or carbon. To form alloys, 
the ores are intimately mixed with excess of the metal 
or metals to be introduced, and the mixture is ignited. 
If an oxide is to bo formed, the reducing metal is to be 
used in smaller proportion than in the previous case. 
To obtain high temperatures, the body to be highly heated 
is bedded in “ substances giving oxygen, chlorine, or 
sulphur, and with u reducing substance,” and the mixture 
is then ignited.— K S. 

Antimony; Metallurgical Treatment of ^ and Appa- 

ratus the.rt’for. F. M. E. Basse. Second Addition, dated 
Kov. 11, 1903, to Er. Pat. 319,534 of March 13, 1902. 
(See tins J., 1902, 1537 ; 1903, 747.) 

The claim is for the use of solid fuel conjointly with that of 
liquid or of gaseous fuel, or of both, in the special furnace 
described iti the main patent and in tlm First Addition 
thereto (loc. rit.'), and also in metallurgical roasting 
furnaces generally. — E. S. 

Zinc; Procc^fs and Apparatus for the Production of . 

,T. L. Babe and A. TVicart. First Addition, dated Nov. 
13, 1903, to Fr. Pat. 294,831 of Nov. 30, 1809. 

Tiik furnace supplied with a blast, described in the main 
patent, 18 replaced by u furnace in which the fumes are 
withdrawn by aspiration through channels in the side walls. 
Ore, charged into an opening in the top of the furnace 
(which opening is afterwards closed), desi.’ends by gravity. 
The air required for combustiem is admitted through the 
iire-grate, or froui the bottom of the furnace. (See U.S. 
Pat. 702,704 of 1902 ; this J., 1002, 1142.)— E. S. 

XL-ELECTEO-CHEMISTET AND 
ELECTEO-MBTALLTJEGT. 

(.1.)— ELECTUO-CHEMISTRY. 

Chloric Acid ; Action of Copper on , voith or without 

Electrolysis ; 

Copper; Formation of Basic Salts of - ■■ [^Chlorate and 
(Chloride'] under the Influence of Electrolysis ; 

Jlasic (Jupric Chlorate; also 

(yfilorates of the Alkali- and Alkaline-Earth Metals; 

Fleet roly sis of with a Copper Anode* A. Brochet. 

Bull. Soc. Chim., 1904, 31 , 287—296. 

Stkono chloric acid (280 grms. per litre) attacks copper 
violently, a normal solution of the acid only very slowly. 
No gas is evolved during quiet action, cupric chloride and 
cupric oxide being produced. The latter dissolves in the 
chloric acid till the acid is completely saturated, when basic 
salts begin to deposit. In the cold, the metal is covered with 
a deposit of cuprous hydroxide, which afterwards dissolves. 
The electrolysis of chloric acid with a copper anode gives 
similar results, but more rapid action. In the cold, the anode 
is coated with a white deposit of cuprous chloride, but this 
is not perceived at 60^—80® C. Cuprous chloride itself 
reduces chloric acid slowly in the cold, but instantaneously 
when heated, forming cupric chloride and oxide. The electro- 
lysis of chloric acid, or of potassium chlorate or cupric 
chlorate acidified with sulphuric acid all give identical results. 
The anode is attacked with great regularity. The action of 
copper on cupric chlorate, with or without electrolysis, 
results in the formation of cupric or cuprous chloride or 
h} droxide, or mixtures. The basic salts formed have the 
formula Cu(A)3.3Ca(OH)3, where Cl aod CIO., may re- 
place one another indefinitely in A j tfie amount of luisir salt 
formed depends on the acidity of the solution. The copier 
dissolved from the anode is from 1*5 to 2 times that corre- 
sponding to the electrolysing current. Basie cupric chlorate, 
Cu(C 1D,),.8C«(OH)„ obtaio^d cryatftlUMd by Boufgeoii I 


by boating the normal salt, is obtained as an amorphous 
product by reacting on cupric ehlorate solution with cupric 
or alkali %droxide. It is a greenish-blue powder, always 
containing a little more hydroxide than the formula indicates. 
The electrolysis with a copper anode of the chlorates of 
the alkalis and alkaline earths is similar in its procedure to 
that of cupric chlorate. The copper anode dissolves as' 
cuprous ions, which arc more or less rapidly converted into 
cupric compounds, reducing the chlorate. The basic salts, 
which, in the case of cupric chlorate, are deposited, are, In 
the case of potassium or barium chlorate, incompletely 
precipitated by the cathodic alkali ; and the cathodic 
hydrogen is partly used up in reducing chlorate, and partly 
reduces the cupric hydroxide, and deposits copper. The 
black deposit formed, contains metallic copper, cupric oxide 
and chloride, and potassium or barium compounds as the 
case may be. — J. T. D. 

Azo Dyestuff's / Electrolytic Preparation of W. L^b. 

Zeits. Elektrochem., 1904, 10 , 237 — 288. 

Azo dyestuffs can be produced elcctrolytically from a 
mixture of an aromatic amiue, sodium nitrite, and a 
coupling component to combine with the diazo compound 
produced, by subjecting the same in a neutral (or occasion- 
ally alkaline) electrolyte to anodic current action at an 
unalterable electrode. Phenols are the best coupling com- 
ponents, whilst amines are quite unsuitable, giving rise to 
secondary reactions. The mixture of amine, sodium nitrite, 
and coupling component is placed in the anode compart^ 
ment, which is separated by a diaphragm from the cathode 
compartment. The anode is preferably of platinum, and 
the cathode of any suitable metal. The contents of the 
anode compartment are agitated while the current is being 
passed. The strength of current, temperature, iSSc., vary 
considerably in different cases, but in no case is any artificial 
cooling required as in the chemical diazotising process. 
The following dyestuffs have been prepared: — Orange II, 
from sodium sulphanilute and jS-naphtbol ; Congo Ked,from 
benzidine and sodium naphtbionate ; Dianisidine Blue, from 
dianisidine and /S-naphthol ; Chrysamine G, from benzidine 
and sodium salicylate; and Koccelio, from sodium 1.4- 
naphthylaminesulphonate and 6-naphthol. — A. 8. 

Iodoform; Electrolytic Preparation of from Acetone'* 
J. E. Teeple. XX., page 453. 

English Patents, 

Electric Batteries. J. Portalier, Brussels. Eng. Pat. 
5891, March 18, 1903. Under Internat. Conv., Sept. 18, 
1902. 

See Fr.Put. 324,851 of 1902 ; this J., 1903,636.— T.F.B. 

Ozone by Electricity ; Apparatus for Purifying Air and 
Generating — C. Wokes and F. H. Street, both of 
Hull. Eng. Pat 10,251, May 6, 1903. 

An outer casing is provided internally with a series of pro- 
jecting electrodes, and opposite to the internal edges of 
these is a similar series of electrodes mounted externally on 
an inner tube or shaft. The outer casing and inner tube 
are insulated and connected to the terminals of a source of 
electric current, and air or oxygen is passed through the 
apparatus. The apparatus may be provided with one or 
more additional inner tubes, each furnished with electrodes, 
disposed externally and internally as described above. — B. N. 

United States Patents. 

Sheath or Envelope for Storage Battery Plates ; Protective 

. A. Meygret, Paris. U.S Pat. 766,176, March 29, 

1904. 

A BATH, containing a mixture of castor oil, essence of tur- 
pentine, and nitrates of cellulose, is used for coating the 
plates of storage batteries, thus forming an envelope or 
sheath of these substances on the plate. — B, N. 

Sulphuric Acid; {Electrolytic} Manufacture 
P. G. Salom, U.S. Pat. 765,247, March 22, IWl 
page 442. 
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(B.)— electko-metallubgy. 

iJopper Electrolysis / Relation between Arsenic and Electro- 
motive Force in . L. W. Wickes. Amer. Inst. 

Mining. Eng. (Tran*-.), Atlantic City, Eeb. 1904. 

Thb author finds that in the electrolytic refining of copper, 
the arsenic passes into solution as sulphate, which then 
gradually undergoes hydrolysis with formation of arsenic 
acid. The arsenic in the latter compound is in the form of 
an anion and therefore cannot be deposited on the cathode 
and contaminate the refined copper. The known effect of 
the electromotive force on the amount of arsenic in the 
deposited copper is thus an iiKiireot one ; i.e., with increased 
E.M.F., the lime required for the deposition of a given 
weight of copper, and consequently also the amount of 
arsenic sulphate converted by hydrolysis into arsenic acid 
are diminished. — A. S. 

Cadmium and its Alloys', Electro-Deposition of , 

S. Cowper-Coles. KlectrO'Chom. and Afetall., 1904, 3, 
582—586. 

•CADMiUM-siLVKri alloys have been deposited on a commer- 
cial scale, an alloy containing a small percentage of silver 
having been empioyed for coating bright steel parts of 
machines, whilst domestic articles have been plated with 
an alloy containing 7 ‘ 5 per cent, of silver. Such alloys 
have been found to withstand tarnishing much better than 
•pure silver or standard silver containing 7 • 5 per cent, of 
copper. Very careful adjustment of the concentration of 
the solutions and the current density seems to be necessary 
for obtaining a definite composition of the electro deposited 
alloys ; and, moreover, if the bath is to be maintained for 
any length of time in working condition, the deposit must 
be of the same composition as the anode. — 11. S. H. 

Engush Patents. 

Furnaces ; Impta. in Electric Crucible . A . Reynolds, 

London. Eng. Pat. 11,000, May 14, 1903. 

The electrical heating resistance is formed by ramming a 
spiral layer of material round and in contact with the walls 
of the crucible, the “ spires ” of the resistance beiog insulated 
from each other by a similar spiral layer of non-conducting 
refractory material, i)re/erably the same as the material of 
the crucible. The resistance material, which is inert to the 
crucible walls at furnace temperatures, consists of plumbago, 
or other form of carbon, or a mixture of dumbago with the 
material of which the crucible is maae. The furnace 
described is an annular one with two conceutrio walls, each 
of which has a resistance spiral, the latter being suitably 
cq;tinected in series or in parallel. — JJ. N. 

Furnace} Electric Crucible . A. Reynolds, London. 

Eng, Pat. 11,001, Alay 14, 1903. 

An iron casing, connected to one terminal of the electric 
supply, has a fire-brick lining, in which is bedded a plumbago 
■crucible having a lining consisting of magnesite, or other 
refractory material, rr a mixture of materials with or 
without plumbago. The crucible is in electrical connection 
with the outer casing, and the second electrode, vertically 
adjustable, is placed centrally o\ er the crucible. A plu^ of 
plumbago, or other conducting material, in the lining, 
serves to start the arc and thus beat the inner lining, the 
latter being inert to ihe charge and couducting electricity 
at furnace temperatures, so that it forms a durable electrode. 

— B. N. 

Melting Steel and the hhe in Electric Furnaces; Method 

. of . A. Reynolds, Eng. Pat. 11,002, May 14, 1903. 

Steel or other material is melted by forming on the 
*Suriaceof the charge, a slag which is chemically inert to the 
charge and to the electrodes. The slag is heated, and the 
healing maintained, by the passage ot an electric current 
through the slair, or by an arc or arcs formed between the 
vertical electrodes ami the dag. The latter consists of an 
acid silicate of lime or a basic silicate of lime or magnesia, 
or both metals, according to the character of the limng of 
the crucible, whether acid or basic.— B. N. 


[Electric] Furnaces for Extracting Metals and Making. 
Carbides and similar Compounds. Le Roy W. Stevens, 
and B. Timmerman, Chicago. Eng. Pat. 768. Jau. 12. 
1904. 

See U.S. Pat. 749,460 of 1904; this J,, 1904, 192.— T. F. B. 

Steel Blocks ; Filling up Cavities Produced in during 

the Process of Casting or (Ming. J. Matzek, MUl- 
heim-ou-the-Ruhr. Eng. Pat. 912, Jan. 13, 1904. 

Tjie crust of the cooling steel-block casting is electrically 
fused, and the electrode is then introduced imo the cavity 
to fuse its walls. Instead of an electrode consisting of a 
single carbon rod, two or more rods may be employed, so 
that fusion may take place at several points of the block 
simultaneously. Finally, molten steel is run into the cavity 
to unite with the steel thus fused.— E. S. 

Feench Patents. 

Antimony; Process for the Electrolytic Extraction of 

from its Sulphuretted Ores. ,1. Izart and L. Thomas. 
Second Addition, dated Feb. 3, 1903, to Fr. Pat. 319,449 
March 10, 1902 (this Journal, 1902, 1541). 

Tub sulphide ores of antimony or arsenic are dissolved in 
an alkali (potash or soda) and electrolysed, the metal being 
deposited with formation of an alkali sulphide. The latter 
may be recovered by crystallisuliou ; or by the addition of 
an acid to the liquid remaining after electrolysis, the golden 
sulphide of antimony may be precipitati'cl.— B. N. 

Metallic Masses; Fusing . Hoerder Bergwerke- u. 

Iliitten-Verein. Fr. Pat. 337,190, Nov. 30, 1903. 

A GAS or gaseous mixture is passed under high pressure 
through a tube made of a material that is a good conductor 
of electricity and coated with refractory non-conducting 
material. The end of the tube is placed against the mass to 
be fused, and, on passing the electric current, a “ luminous 
electric arc*’ is lormed, the fiame produced impinging upon 
the mass to be melted. As the fusion proceeds, the tube is 
advanced. — E. S. 


XII.— PATTI OILS. FATS, WAXES, 

AND SOAP. 

Fatty Esters; Hydrolysis and Synthesis of Platinum 

Black. H. Neilson. Amer. J. Physiol., 10, *191—200. 
The platinum-black used in these experiments was washed 
until neutral, dried in an oven, heated for one hour at 
100® C., and powdered. All the apparatus ivas sterilised, 
and the experiments were made at 38° to 40 '^ C., except in 
the case of those to determine the influence of tempera- 
ture. In each instance the tubes containing ethyl butyrate 
were placed in the incubator for 30 minutes before the 
introduction of the platinum-black. The ethyl butyrate 
solution consisted of 10*4 c.c. of that substance in 200 c.c. 
of distilled water with 2 c.c. of a 1 per cent, solution of 
thymol as an antiseptic. Five c.c. of this solution were 
mixed with 300 grais. of platinum-black, and the tubes 
placed in the incubator and shaken at regular intervals. 
After the required time the tubes were immersed in ice- 
water to stop further action, and their contents subsequently 
titrated with N/20 sodium hydroxide solutiou. Blank deter- 
minations with tubes containing only the ethyl butyrate 
solution were simultaneously made and the small amount 
of acidity in these deducted from the results of the actual 
tests. 

Injli^nce of Time. — The following typical results repre- 
sent the amount of bydrohsis after the different limes 
mentioned 24 hours, 10*3 per cent.; 48 hours, 28*3; 
72 hours, 37*3 ; 96 hours, 49*0 ; and 144 hours, 68-0 per 
cent A slight amount of the acidity was due to acetic acid 
formed by oxidation of the alcohol liberated in the bydtolysia* 

On compuring the action of platinum-black on ethyl 
butyrate with that of lipase, it was f^und that the bydrolysiog 
aotioo of the former was slower. ^ 
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Ipfluence of Cimcontr(ition,'^Tho oonstaot factors in 
these erperiments were : —Time, 82 hoars t temperatare, 
40° C.; ethyl butyrate/0*2C c.c. The following per- 
centages of hydrolysis were obserred on varying the 
amounts of platinum 25 mgrms., 0*8; 50 mgrms., 1*58; 
100 mgrms., 2 *94; 150 mgrms., 5*0; 200 mgrms., 7-50; 
250 mgrms, 9*0 ; 800 mgrms., 15*40; 400 mgrms., 17*0 
per cent. 

Influence of Temperature. — Constant factors Time, 
24 hours; ethyl butyrate, 0*26 c.c.; platinum - black, 
300 mgrms. Typical results ; — 0° C., 0*75 per cent.; 
10° C.. 2*5; 20® C., 6*1; 40° C., 12*0; and 60° C., 15 0 
per cent. 

Influence of Concentration of the Ethyl Butyrate. — The 
experiments cited show that the action of the platinum 
black is independent of the concentration of the ethyl 
butyrate, in which respect it resembles lipase. 

Influence of Poisons. — In each experiment 5 c.c. of a 
0.001 solution of the poison were added to the test-tube 
containing 0*26 c.c. of ethyl butyrate, and 300 mgrms. of 
platinum -black, and the whole kept at 40° to 42° C. for 24 
nr 48 hours. The following percentages of hydrolysis 
were observed as the average results of different experi- 
ments : — Water, 21' 0 ; sodium fluoride. 18 ; formaldehyde, 
18; chloroform, 14*5; toluene, HO; mercuric chloride, 
11 *0; silver nitrate, 9 * 7 ; salicylic acid, 5*8 ; phenol, 4*3; 
hydrocyanic acid, 1*2; and potassium cyanide, 0*0. The 
influence of sodium fluoride is much more pronounced in 
the case of lipase, whilst on the other hand hydrocyanic 
acid is much more destructive to the action of platinum 
black than to that of lipase. The action of the other 
poisons is very similar in both cases. 

Bevcrsihility of the Action. — A mixture of 200 c.c. of N/20 
butyric acid solution and 40 c.c. of 20 per cent, alcohol with 
a little thymol, was thoroughly shaken with 2 grms. of 
platinum- black, and the liquid eventually decanted from 
coarser particle.s, and kept for 8 hours at 45° C. with 
occasional shaking. The contents of the flask had then a 
marked odour of ethyl butyrate, the presence of which was 
identified by distillation. A blank test made without the 
presence of platinum was free from ethyl butyrate. No 
(juantitative determinations were made, but it is stated that 
the synthesis effected by platinum -black is not so pro- 
nounced as the hydrolysis, which is also the case with 
lipase. — C. A. M, 

Higher Glycerides. .T. B. Ilannay. Proc. Chem. Soc., 
1904, 20 , 58—60. 

'ffiK higher glycerides, ns represented by purified stearin, 
'•live oil, linseed oil, castor oil, cotton-seed oil, rape oil, and 
earth-nut oil, are all capable of entering into direct com- 
binatiftn with lead oxide, the new compounds being formed by 
heating the oils with excess of finely-divided litharge at 170° 
to 180' C. and dissolving out the product with chloroform, 
petroleum, or carbon tetrachloride. The substauoe obtained 
resembles wax and has no sharp melting point ; it begins 
10 soften at 120°, becomes vi.scous at 150° to 160°, and is 
quite Urn pid at 1 90° C. It commences to boil and decompose 
at about 280° C., the temperature varying a few degrees 
according to the oil used. In the case of the olein deriva- 
tive, the composition may be represented by the formula 
Pba^CinHasOg).,, where the three atoms of lead are 
seen to replace six atoms of hydrogen, three in a molecule 
of glycerol, and threa in molecules of olcie acid. This 
compound probablj represents the first step in saponification 
by lead oxide. The oleic acid derivative, when dissolved 
in ether, is decomposed by cold water in the following 
manner ; — 

2(CwH,04Oj,3PbO) + 3H,0 = 

+ 8(^Ci8H3303)gPb,Pb0, 

glycerol and a basic lead oleate being thereby produced. 
J-ead glyceryl oleate and the corresponding stearate, linoleate, 
and ricinoleate resemble mercury thymyl acetate in forming 
a double compound with lead acetat^ The foregoing ex- 
pounds are stable and not affected by fractional precipitation, 
neither is the lead displaced by metallic sodium, phosphoric 
oxide, 'or sulphur trioxide. 


Glycerol j Beterminatims of in Fate* E, Fanto. 
XXmi., page 458. 

EitoLztH PaTstrts. 

Fatty Acids t Hydrocarbons/and the like f Apparatus for 
the Continuous Distillation of — , aitd Steam Super- 
heating Apparatus therefor. V. SUma, hCoscow. Eng. 
Pat. 12,984, June 9, 1903. 

FnacxiONAL distillation is effected in a closed vessel con* 
taining two or more superposed communi ^ing compart- 
ments provided with steam inlet and outlet pxps^lmd pipes 
communicating with the supply tank and steam superheat- 
ing apparatus. The more volatile constituents are separated 
in the upper compartments. The steam superneatiog 
apparatus consists of cast iron or other hollow bodies each 
divided into two chambers and connected with each other. 
The steam passing through these chambers is superheated, 
whilst the substance to he distilled circulates through 
batteries of pipes within these chambers, and is heated to 
the required extent before entering the distillation apparatus. 

— C. A. M. 

Wart Manufacture of Artificial . L. A. G. Dela- 

haye, Paris. Eng. Pat. 10,324, May 6, 1903. 

See Fr. Pat. 331,714 of 1903 ; this J., 1908, 1138.‘-T. F. B. 

Soap and other Commodities liable to Evaporation ; Pre- 
paration of — — . R. H. F. Finlay, Belfast. Eng. Pat. 
8954, April 21, 1903. 

Soaps, &c., containing volatile substances, such as ammonia 
or naphtha, are coated with paraflBn or varnish. — C. A. M. 

Soap { Manufacture of . T. Parziale, Alexandria, 

Eng. Pat 1303, Jan. 18, 1904. 

A aiiXTunK of cotton-seed oil and flour is agitated with 
caustic soda ley until saponification is complete, and the 
resulting soap run iato vats, where it is left until sufficiently 
hard. — ^C. A. M. 

United States Patent. 

Soapt and Method of Making same. G. A. Schmidt, 
Chicago. U.S. Pat 755,945, March 29, 1904. 

“ Calcined graimlated porous gritty material " is heated 
with “liquefied Medicaments” m a closed vessel under 
pressure. The gritty material is then dried and mixed with 
“ soap in liquid state ” ; the gritty material is adapted to 
retain the medicaments out of the sphere of chemical action 
of the soap.” — T. F. B. 

Fubnch Patents. 

Soaps / Process of Manufacturing Non-Caustic — — , 
which Develop Active Or y gen. H. Giessler and H. Bauer. 
Fr. Pat. 336,953, Oct 16, 1903. 

See Eog. Pat 22,580 of 1903 ; this J., 1904, 327.— T, F. Bi 

Soaps known us ** Savons de Marseille Manufacture 
of . L. Garbet. Fr. Pat 837,091, Nov. 5, 1903. 

In the lo-called final process of augmentation,” ordinary 
water is replaced by an aqueous solution of lichen or similar 
product — C. A. M. 


Xin.-PIGMENTS, PAINTS: EBSINS.. 
VABNISHES; INDIA-ENBBEE. Btc.- 

(.4.)— PIGMENTS, PAINTS. 

Lead Carbonate. R. Salvadori. VII., page 441. 

Prussian Blue ; Analysis of — . C. Coffiguier^. 
XXnf., pfge 456. 
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Enoubh Patbkts. 

Paint Vehicles; Manufacture of E. H. Strange 

and E, Graham, London. Eng. Pat. 8335, April 11, 
1003. 

Limk, ground to a paste with refined rosin oil, is introduced 
into crude rosin oil, heated to 160“ — 180“^ C., in quantity 
mifficieut to nearly neutralise tho acidity of the oil. About 
ti per cent, of a manganese drier (preferably manganese 
resiuate), ground to a paste with refined rosin oil, is then 
introduced at the same temperature, and finally 1 to 1*5 per 
cent, of litharge is added to completely neutralise the 
product. The wnble is cooled to aboufSO® 0., and petroleum 
spirit or other volatile solvent is added until the desired 
vlBcotity is attained. — T. F. B. 

Carbone from Arc Lamps ; Process for Utilising the Waste 
Ends of — — [iUi Pigments]. R. Peters, Heidelberg. 
Kng. Pat. 2868, Jan. 80, 1904. 

See Fr. Pat. 335,795 of 1903 ; this J., 1904, 260.— T. F. B. 

(2?.)— RESINS, VARNISHES. 

English P4tknts. 

Resinous Substances ; Synthetical Prodxtction of — — . 
E, R. L. Bluraer, Zwickau. Eng. Pat. 6823, March 24, 
1903. 

Claim is made in connection with tho process described in 
Eng. Pat. 12,880 of 1902 (this J., 1903, 705) for the use of 
other organic acids, e.g.^ oxalic or formic acid in saturated 
solutions in formaldehyde, and of inorganic acids, e.g.^ 
hydrochloric atid sulphuric acids in concentrations of not 
less than 30 per cent., and of acid salts of inorganic acids. 

— C. A. M. 

Turpentine ; Russian Oil of, and Similar Products and 
Benzine or Petroleum Spirit ; Treatment of —^,for the 
purpose of Removing their Disagreeable Odour. E. Heber, 
Bienenhof. Eng. Pat. 10,004, May 2, 1903. 

Thk disagreeable odour of Russian, Gorman, &c., oil of 
turpentine, or of petroleum spirit, may be removed by 
treatment with a permanganate, chromic acid, or a per- 
sulphate. The quantity required is about 5 to 10 per cent, 
of the weight of the distillate, using a 4 or ,0 per cent, (acid 
or alkaline) solution of potassium permanganate. The 
suhstancci to be deodorised is preferably treated with lime 
and distilled in steam before being subjected to the action 
of the oxidising agent. — 'f. F. B. 

Waste from Wood-grinding Mills, Paper, and Cellulose 

Factories; Utilisation of the [Lmoleum]. E. de 

Pass, from C. Gaertner. Eng. Pat. 27,339, Dec. 14, 1903. 
XIX., page 403. 

(C.)— INDIA-RUBBER. 

English Patent. 

India-Rubber Tyres; Preparation for Impregnating . 

L. Leesmau and M. Weinkopf, Graz. Eng. Pat. 2982, 
Feb. 6, 1004. 

Bxuch tar oil (60 — 70 per cent.), coal-tar heuzene (38 — 28 
per cent.), and dissolved dextrin (2 per cent.) are thoroughly 
joiixed and applied by means of a brush, to the tyres, 
Stretched or unstretohed, each successive coating being 
allowed to dry for a period of 24 hours. — R. L. J. 

Fkknch Patents. 

Rubber ; ^paratus and Process for Extracting 

without invents. N. W. Aldrich and J. F. Ryan. 
Fr. Put. 337,051, Oct, 12, 1903. 

See U.S. Pats. 741,257 and 741,258 of 1903 ; this J., 1903, 
1200.— T. F. B. 

Caoutchouc Substitute j Process of Manufacturing a — — . 
’ E. H. Fayolle. Addition, dated Oct. 14, 1903, to Fr. Pat. 
386,584 of Sept. 26, 1903 ; see this J., 1904, 195. 


be kept for eome dftys to recover a lurtl^r ^oaotitj of the 
EUKtenak (2) If the sabfttance seperatM aa e thick 
the aqaeouB layer is drawn oF and Bulphuric acid of 
36^ B. jmixfd with the oil (15 per cent, by weight of the 
phenol originally ased). This at once produces a firm 
cake. (8) The kneading process may be stopped when all 
the moisture has been worked out. (4) The fbUowing 
proportions give good results : — Glycerin, I kilo, j 40 per cent, 
formaldehyde, 1 kilo.; water, ^ kilo.; phenol, 0*7 — 1*4 
kilo.j sulphuric acid (66° B.), 1— Ij kilo, according to 
the amount of phenol, excluding the acid under (2), vide 
mpra. When more than 1 ’ 4 kilo, of phenol is used, 
the product is pitchy. — R. L. J. 


XIY.-TANNDIQ: LEATHER. SLUE, SIZE. 

% 

Sulphuric Acid in Tanning Liquors or Extracts ; Deter- 
mination of . J. G. Parker and G. E. M. Payne. 

XXIII., page 457. 

Tannin ; Gravimetric Determination of in Tanning 

Materials and Extracts. J. Paessler. XXIII., page 458. 

English Patents. 

Adhesive Material Suitable for Use as a Glue or Size, or 
for Painting, Printing, or other purposes ; Manufacture 

of . L. Preaubert and G. A. Thuhe, Nantes. Eng. 

Pat. 11,028, May 14, 190S. 

See Fr. Pat. 331,805 of 1903 ; this J 1903, 1200.--T. F. B. 

Leather; Manufacture \^Simultaneous Dyeing and Tan- 
ning] of . P. I). Zacbiirias, Athens. Eng. Pat, 

5305, March 6, 1903. 

See Fr. Pat. 329,708 of 1903 ; this J., 1903, 1056.— T. F. B. 


XV.-MANHRES, Etc. 

Basic Slag ; Determination of the Phosphoric Acid Soluble 
in Citric Acid in . R. Sorge. XXIII., page 457. 

French Patents. 

Superphosphates; Manufacture of , by means of 

Sodium Bisulphate. M. Fournier. Fr. Put. 336,872, 
Jan. 30, 1903. 

A HOT aqueous solution of sodium bisulphate is used to 
act upon calcium phosphate, in such proportion as to 
render soluble in water or in citrate solution tho greater 
part of the phosphate, whilst giving a soft mass, easily 
dried and powdered. Or, powdered nitre cake is washed 
systematically iu a series of vessels to obtain a more 
strongly acid solution with a residue of sodium sulphate. 
The acid solution is then used as in the first case. — ^E. S. 

Manure; Apparatus for Removing Grease and Trans- 
forming Waste Materials into Ian Artificial — , A. 
von Krottnaurer. Fr. Pat. 336,852, Nov. 20, 1903. 

Tub apparatus includes three or more upright cylinders, 
opening at the bottom into a hopper having a valved 
opening into a chamber provided wi^ an agitator and an 
outlet for the finished product. Each cylinder is separated 
into an upper and a lower compartment by a movable 
shutter, and steam is separately admitted at a regulated 
pressure to each loAver compartment. The waste materials 
are charged into tho cylinders, sorted according to their 
character : to one, waste skin or leather ; to another, frag- 
ments of flesh and bones, &c., tho proportion of each kind 
being adjusted to give a manure of the desired com- 
l>ositioD. The shutters are then opened, and the charges 
pass into the steam spaee beneath, after snifioient digestion 
m which, they de«ccnd«by degrees into the hopper, in which 
th^ are spn^ed by the injection of a suitable acid with 
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MilA Suffai’i Vecompofition of — Caustic Line. 
CmAitul^iitm of Farusacehariu. H. Kiliani and P. 
Lnefflei*. Ber., 1904, 37, 1196-— 1203» 

Ik prenous experiments the decomposition of milk sugar 
by caustic lime yielded mainly isosaccharin, together with 
^ little metasaccharip. Prom the raother-hquors, the 
authors have now obtained a further yield of metasacoharin 
and a considerable quantity of paraj'acoharin. These two 
latter were obtained in the form of their barium double 
ealt by sowing crystals of this salt [double barium meta- 
and para-saccharinate^ in the suitably treated mother-* 
liquors. Attempts to isolate the parasaccharin in a 
j|ryBtalline condition were without result. 

Constitution of Parasaccharin. — When barium para* 
saocharinate was oxidised by Ruff’s process (hydrogen per- 
oxide and ferric acetate) it was converted quantitatively 
into a pentose sugar, C 6 H 10 O 4 , m. pt. 82'’ C., optically 
inactive. This sugar yielded a benzylphonylhydrazouo 
crystallising from dilute acetone in prisms melting at 112 ° 
— 114° C. Since this pentose contains only 4 atoms of 
oxygen, it possesses a ClHg group, and the constitution of 
parasaccharinic acid Is therefore represented by the formula 
CHjCOH) . OH 2 . C(OH) (COOII) . CH (OH) . CH 3 OH. 

•— J. F. B. 

Potato Starch } Comparison of the Products of the Hydrol- 
ysis of with those obtained from Cereal Stcarches. 

J. O’Sullivan. Proc. Chem. Soc., 1904, 20, 65. 

Ik this investigation it was established by six series of 
hydrolytic experiments on potato, Lintner’s malt, barley, 
maize, and rice starches, with both malt extract and dias- 
tase, that the products of the hydrolysis of potato starch, 
as regards the percentages of maltose and dextrin, bear no 
quantitative relationship to those yielded by the other 
starches, and that therefore the products of the hydrolysis 
of the other starches could not be inferred from the 
hydrolysis of potato starch. 

Enolish Patents. 

Syrup from Beets, Cane, Corn, Boot Crops, or other 
Substances containing Saccharine Matter} Process of 

Obtaining . W. C. Salisbury and A. J. Kramper, 

Dakota. Eng. Pat. 26,665, Deo. 5, 1903. 

See U.S. Pat. 748,014 of 1903 ; this J., 1904, 124.— T. F.B. 

Eubatcm. 

This J., 1903, page 373 (Eng. Pat. 22 , .537, Oct. 16, 
1902, C. B. Duryea), the description beginning with 
** This process ” and ending with “ modified starch f to 
the first semicolon, ought to have read as follows : — “ The 
process of producing maltose consisting in providing [as 
the special raw material] a thin boiling or modified starcb 
^ving mixed therewith a very dilute acid, cooking the 
mixture,” and so on as per loc. cit. 

United States Patekts. 

Diffusion Battery [Sugar']. A, Rak, Cesky Brod. 

U.S. Pat. 7.^5,646, March 22 , 1904. 

The battery consists of a series of slightly conical vrorm- 
presses, the narrow end of one member communicating 
with the wide end of the next member, and each member 
terminating in a narrow juice-stopper and means for with- 
drawing the juice. The chips, as they reach the narrow 
part of each press, are shovelled into the wide part of the 
next one, travelling in a zig-zag course to the end of the 
battery.— J. F. B. 

Manufacture of . G. Reynaud, Paris, 

U.S. Pat. 765,390, March 22, 1904. 

See Eng. Pat. 17,506 of 1902 ; this J., 1902, 1290.— T. F. B. 

Starok t Manufacture of . R. Goldschmidt, Tajkovitz, 

and J. Hasek, Smtehov. U.S. Pat 756,4.79, March 22, 1904. 

SkB Fr. Pat. 381,061 of 1903 ; this J., 1903, 1142.— T. F. B. 


Molditw I Procets ^ Obtainmy Bidlike 

of the Syrup. M, ^ohaf. Ff . 28T J85, t908. 

Tms boiled charge is cooled in the yaenttm pn itieif hy^ a 
circulation of cold water or air ( it is then aisohaiged and 
tr^ted in the centrifugals at once. For the pur^^oee of 
cooliug, a system of fixed coils or rotaiy hollow stMng 
bodies is supplied which, in the case of cooling by aif, ipay 
be perforated in such a way that the cold air esai^pes 
through the mass of sugar. — j. b'. B. 

1 ^ 0 ^ and Dextrin ; Process and Apparatus for Proparine 

XjmtlubU . Calico Printers’ Assoc., Ltd., W. Browning, 

and J. J. Barlow. Fr. Pat. 336,908, Nov. 28, 1908. 

PowDKttBD starch, previously partially dried and heated up 
to the desired temperature of the reaction, is treated in a 
rotary converter with an acid, e.g., hydrochloric acid, in 
the state of ^as, vapour, or fine spray. The aoM is 
preferably volatilised, in known quantity, from a solution, 
and the vapour is introduced to the converter by means of 
a porcelain or glass pipe, passing through a hollow trunnion 
and terminating inside tho vessel in the tbrm of a swan's 
neck. For soluble starch a temperature of 64° 0. is 
employed, and for dextrin a temperature of 76° -*-98° 0. 

— J. F. B. 

Vegetable Olue ; Manufacture of Solid — — , F, Virneisel.' 

Fr. Pat. 387,001, Nov. 16, 1908. 

Starch (or other amylaceous substances) is macerated in 
1 per cent, soda lye, and treated with oxidising agents 
(tv odium peroxide, hydrogen peroxide, or alkali hypuohlorite) 
until a product intermediate between natural starch and 
“ soluble” starch is formed, -which when neutralised, washed, 
and dried, dissolves readily in boiling water, and forms a thick 
viscous liquid. — R. L. J. 

XVIL-BEEWINQ, WINES, SPIEITS, Etc. 

Amylocellulose ; Enzymic Fomnation of — — . A, Fembach 
and J. Wolff. Comptes rend., 1904, 138, 819—821. 

If a starch paste which has been liquefied at 120° C. be 
treated with a small quantity bf an active matt extract at 
tho ordinary temperature for such a short time (15 miuub^ 
that no appreciable quantity of amylocellulose is form^ 
and if the mixture be then boiled or heated at i2<f S 
so as to destroy tho enzymes present, this 0bnt)S||pn 
in no way interferes with the subsequent prOducti^ 
of amj^Iooellulose. The quantity of amylocellulose 
duced 111 24 hours is just as great as when a similar quantity 
of malt extract is allowed to act for the same time withoiit 
ebullition. This is the first case recorded in which an 
enzymic action only requires to be started in order to 
cominuo of itself, in spite of the subsequent destracdon of 
the en/}ine, with a speed and iuteusity proportional to the 
quantity of enzyme originally added to start the action. 

— 

Maltose} Law of the Action of Xnflueme the 

Concentration of the Maltose. E. F. Tertoine^ GomptOf 
rend., 1904, 138, 778— 779. 

The results of a number of experiments on the aotton of 
Taka-diastase on solutions of maltose of different streng^ 
in 0*5 per cent, sodium fluoride solution, show that tlie 
influence of the concentration of the maltose (0) on ita 
speed of hydrolysis (£>) can be expressed by the formula : 
u « A a/(l + m tt), where k and m are constants depei^diiijjf 
on the conditioDs of the experiment and of the enzmjBu 
The same expression has been shown by Henri to Tfiw^ 
good for tho actions of invertase, emulsin, diash^e, luid 
trypsin. — T. H. P. 

Maltose i Action of . Copetancy of the , 

action. C. Philoehe. Comptes rend., 1964, 

781. ‘ ’ ^ \ 

The author has made comparattve Cxp«rim0a^ on/lbe 
action of msdtase (Taka-diastase) at 40° C. onaoWm^^^* 
tainiog (1) 6 per cent, of maltose, (2) 4 per cent 
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ftod 2 of deKtrote, and (8) 2 per cent, of maltose and 4 of 
dexttose. The results show that the actirity of the enzyme 
does not vary in the first 24 hours of Us action, so that, 
daring any part of this period, the amount of maltose con- 
Terted into dextrose is proportional to the mean concentration 
of the maltose. — T. H. P. 

Top Fermentation Yeast ; Fermentation Fxperiinents with 

Cell Juice Expressed from, . A. Harden and W. J. 

Voung. Ber., 1904, 37, 1052—1070. (Compare this J., 
1900, 1127.) 

The authors prepared expressed coll juice from English 
top fermentation beer yeast, the juice being clarified by 
centrifugal treatment. The average extent of the fermenta- 
tion of sugar [glucose] by the juices obtained was con- 
siderably leu than that found by Buchner with juices from 
bottom fermentation yeast. The extent of the autofermenta- 
tion of the juices was very variable, but fell within the 
limits recorded for bottom-yeast cell juice. The fermenta- 
tion due to the added sugar was frequently no more and in 
some cases even less, than that due to antofermenlation. 
TTje total fermentation in the first 24 hours was considerably 
greatci' than with Buchner’s bottom-yeast cell juices, the 
specific differences between the activity of the juices 
prepared from the two types of yeast being shown in the 
later stages. The fermentation when yeast-glycogen was 
added was considerably less than when an equivalent 
quantity of glucose was added. The ratio of alcohol to 
carbon dioxide was 0’9C (average) as against a theoretical 
ratio of 1*04; it was the same for antofermentation as for 
glucose fermentation, and was independent of the activity of 
the juice. The effect of dilution on the autofermentation 
wai very slight, hut the fernientatiou of glucose by juice 
diluted with three times its volume of water was reduced 
sometimes by nearly one-half. On the other hand, the 
dilation of the juice with glucose solutions had no adverse 
effect on the fermentative power. Determinations of the 
oupric-reducing power by Pavy’s method showed that the 
(quantity of reducing sugar disappearing during fermenta- 
tion was considerably greater than the quantity correspond- 
ing to the alcohol and carbon dioxide produced ; this 
apparent loss of reducing sugar amounted to 14 — 36 per 
per cent, of the total quantity present, and was generally 

f reatest when the juice was diluted with glucose solutions. 

'he whole of the reducing sugar so hist could, however, 
be recovered by inversion with 8.N-hydrochloric acid for 
3 hours at 100® C. The nature of the non-reduciug substance 
produced by the juice during fermentation has not been 
determined ; the quantity formed was, however, found 
to he independent of the zymase-content of the juice. 

— J. F. B. 

Bottom Fermentation Yeasts ,* Comparative Investigation 

of four . VI. Characters of Old Colonies on Solid 

Media. H. Will. Zeits. ges Hrauw., 1904, 27, 170— 
181, 193—198, 210—214. (See also this ,1., 1899, 
1039.) 

The colonies sown on 10 per cent, wort-gelatin from active 
fermentative cells show no specific differences in their early 
stages. After a certain stsge, long, delicate, sausage-shaped 
cells accumulate in the lower layers and appear at the edges, 
either as simple warty or manifold grape-like appendages on 
the underside of the colonies, growing outwards later, fan- { 
like, in the form of “ streamers.” The value of the coiouies j 
from a diagnostic point of view begins with the appearance | 
of these ” streamers.” The form of the ” streamers ” \ 
determines the future shape cf the old colony ; if the 
appendages were simple, the “ streamers ” are undivided, hut 
if they were ^pe-like the “streamers” are manifoldly 
ragged. The mrm of the old colony also depends to some 
extent on the composition of the nutrient liquid and the 
nature of the agglutioant ; it is, however, unaffected by the 
temperature at which growth takes place. The forms of 
the colonies of the four races of yeast were studied until 
they broke down into slime. 

^AnaUmicat Structure of Old Colonies. — The old colonies 
of all the races studied were ooustrocted on the same ground- 
plan. In the earlier stages, the centre, corresponding to 
the original sowing, contains a predominating quantity of 


roundish and oval cells ; on the lower side are the same' 
elongated elements at compose the appendages on the under- 
side of the edge-portions. At the later stages the centra) 
crater contains, under a surface of slime, mainly thicks 
walled, sausage-shaped cells. The cells which cause the* 
characteristic form of the edge-portioos of the colonies 
consist almost entirely of budding bands of very long, 
thin-walled sausage -shaped cells, which also stretch dowuo 
wards like root-hairs ; these cells contain much glycogen^ 
and are often separated by cross-walls extending across the 
whole diameter of the cells. The top surface of the edge- 
portions is covered (as by bark) by a layer of compressed 
roundish or oval cells, characterised by great richness in 
fat-glohulcs. The thick-walled elougaUd cells found in’the 
central crater are quite different from the elongated cella 
of the edge-portions. They contain in their net-work 
occasional large, thick-walled, roundish, or oval cells,, 
containing a large vacuole and rich in oil and glycogen ; 
together with these cells are “ resting cells ” [chlamydo- 
spores]. These two forms are to be regarded as the 
mother cells of the elongated, thick-walled, mycelial threads 
composing the centre at advanced stages of growth ; which 
elongated elements are identical with the cells of tho 
second generation found in the yeast-films of old cultures 
in liquid media. It is therefore concluded that old colonies 
on solid media correspond, at all stages and in every respect, 
with film-formatious ou the surface of liquids. The 
differences in structuie of the old colonies of the four races 
of yeast, depending mainly on variations in the relative 
numbers of their component elements, are minutely 
described, < and correspond exactly with similar variations 
previously noticed in the yeast-films of cultures in liquid 
media. — J. F. B. 


Spring ” Mashing Process ; Determination of Suitable 
Saccharification Temperatures for the . M. Hart- 

mann. Woch. Brau., 1904, 21, 174—175. 

SiKCB every different parcel of malt is liable to require a 
different temperature of saccharification by the “spring” 
mashing process if the final degree of attenuation of the 
beer is to be maintained constant, it is desirable to include 
a determination of the necessary saccharification tempera- 
ture iu the laboratory analysis of the malt. Two mashing 
beakers are employed, one as the mash-tun and the other 
as the mash-copper ; 50 grms. of grist are mixed with 
150 c.c. of water at 3.5® C. in the first mashing beaker, and 
maintained at that temperature by means of a water-bath 
for half-an-hour. Before the end of that time, 100 c.c. of. 
water are heated in the other hsaker to a temperature 2° C. 
higher than the temperature of saccharification to he tested. 
The contents of the mashing beaker are then gradually 
added to the water iu the second beaker by means of a 
spoon, stirring and keeping the temperature practically 
constant by a ffame underneath ; this operation can be 
performed in 10—12 minutes. The beaker containing Ihe 
mash is then placed in a water-bath, previously heated to 
the desired temperature, and the contents are stirred until 
saccharification is complete. The mash is then boiled, 
cooled, made up to a M'eight of 450 grms., and filtered. The 
wort is subsequently fermented with some of the yeast 
of the brewery at a temperature of 26° C. for 48 hours, 
and the final degree ot attenuation is determined. In 
most cases three experiments suflice to determine the 
saccharification temperature of a sample of malt necessary 
to produce the desired degree of fermentability. The 
following table shows the different behaviour of different 
types of malt when tested in the above manner. 


Apparent Final Attenuation. 

“ Sprinjf ” __ . „ 

Sacchariticalion i I 


Tempcmiurc. ; ^aU. 


I 

j Per Cert. 

6S° 0 ! 7H a 

C 70* 0 

72° C. « J 


Munich Malt. | 

'• Brown beer 
Malt. 

Per Cent. 

Per Cent. 


64*0 

67-7 

49*6 

49-9 

43*1 




■J. r. B. 
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Setri TttrUditieiin ^--^cuutedbjf Tin, Dinklage. Zeh». 
ges Brftuw., 1904, 27 > S09-»S10. (See also tkU J,, 

1904» S82, 333.) . 

Palk beer is far more liable to turbidities from contact with 
tin than dark beer } the previous removal of the carbon 
dioxide from the beer has only a very slight effect in 
delaying the api|earanoe of turbidity. The production of 
turbidity by tin is not attributable to the presence of traces 
■of the* grey, allotropic modification of tin. Pieces of tin 
'which have once been used to produce turbidity tend to 
become indifferent, unless the surface be cleansed by means 
of acid. Pieces of brass, tinned by various methods, all 
possessed the same tendency to produce turbidity. 

Beer containing a piece of tin pipe was pasteurised, with 
a view to obtaining the substance constituting the turbidity 
in the form of a precipitate, free from micro-organisms. 

The turbidity rapidly appeared and increased on long 
standing, but even after six months the milky liquid showed 
no signs of coagulation, either when heated or when treated 
ia other ways, whilst the particles were so fine as to be 
indistinguishable under the microscope. — J. F. B. 

JSsters ; Production of , in Alcoholic Fermentation. 

T. Bokorny. Chem.-Zeit., 1904, 28 , 301 — 302. 

In order to determine whether the production of esters 
is primarily connected with alcoholic fermentation, the 
author investigated the fermentation of highly concen- 
trated sugar solutions, such as were obtained by triturat- 
ing solid sugars with pressed veast. With sugar concen- 
trations of 48 per cent, botn cauc sugar and glucose 
fermented readily, with the production of esters. With a 
sugar concentration of 58 per cent., glucose alone showed 
fermentation and a production of esters ; cane sugar showed 
neither, owing to the inhibition of the activity of the 
invertase at so high a concentration. With sugars at 74 
per cent, no fermentation or odour was observed in either 
^ase. When 10 grms. each of glucose, milk sugar, dextrin, 
egg-albumin, and peptone were mixed respectively with 
15 grms. of pressed yeast, fermentation and production of 
esters took place only in the case of glucose, although the 
dextrin showed signs of fermentation, hut with a rather 
unpleafant odour. Thus the presence of fermentable sugar 
is necessary for the production of esters. Hence it is 
concluded that the esters are normal by-products of 
the primary action of yeast-zymase upon fermentable 
sugar, and are in every way comparable with such by-pro- 
ducts as glycerin and succinic acid. They have nothing 
to do with the secondary effect of the dying yeast-cells. 


WineSf Natural, and Grape Stones ; Determination o^ an 
Organic Phosphorus Compound in — — . J. Weirlich 
and G. Ortleib. Arch, der Pharm., 1904, 242 , 138 — 
143. 

Having met with a natural sweet wine from Thyra, which 
showed the high percentage of 0*095 of phosphoric anhy- 
dride, as compared with 0*053 per cent, m a Greek wine, 
and 0*02 to 0*06 in a wine from Tokay, the authors have 
investigated the cause of this large difference. It was found 
that the stones of the grapes from which the wine was pre- 
pared contained phosphorus in the form of an organic 
compound equivalent to 0*2854 per cent, of lecithin, ex 
tracted^hy ether and petroleum spirit. The extractive matter 
from the wine was found to yield to absolute alcohol an 
amount of a soluble organic phosphorus compound equiva- 
lent to 0*35 per cent, of lecithin. This wine-lecithin was 
also extracted by shaking out with ether and chloroform 
the residue obtained on distilling the wine in vacuo. It is 
found that wines strongly alcoholic, made ftom gr^es rich 
in seeds, contain a much larger percentage of lecitmn than 
th(»e of lower alcoholic strength. Such wines also are 
invariably richer in nitrogen. This goes to pro^e that the 
phosphoms is present as a lecithin and not as anhydro- 
oxymetb^lenediphosphoric acid, which Fosternak has shown 
to occur Jn seeds. It was found, moreover, that by disin- 
tegrating the seeds before fermentation, both th^ organic 
phosphorus and the nitrogen content of the resnltiog wine 
were slightly increased. It b to the presence of this 


leoithm in wines of this elsfs that the authors attribute 
their reoupesative value for medicinal tts«.*«J, 0. B. 

Methglt Ethyl, and Propyl Alcohols j Critical Temperw- 
tures of Station of . Preparaiioin of the Anhyaroua 
Alcohols. L. Crismer. Bull. Soo. Chim* Belg., 1904, 
18 , 18-54. 

The determination of the critical temperature of solution of 
a suitable petroleum oil in strong alcohol affords a rapid 
means of measuring the proportion of water in the latter. 

Ethyl Alcohol. — 5 c.c. of the alcohol are placed in a 
graduated tube with 5 c.c. of American petroleum; the 
tube is closed with a rubber stopper through which a 
thermometer, reading to 0* 1° C., is passed, the bulb being 
fully submerged. The mixture is warmed until it becomes 
homogeneous and then gradually cooled; the point at 
which a turbidity, due to saturation, appears is the critical 
temperature of solution. The critical temperature for 
anhydrous nlcohol being, for instance, 14 * 8° C., the addition 
of 0* 1 per cent, of water raises it 1*8® C. The method is 
therefore equivalent in delicacy to a determination of the 
density to five places of decimals. Anhydrons alcohol is 
prepared by beating commercial absolute alcohol with ffresh 
quicklime in a closed fiask. When the critical temperature 
has been reduced to a minimum, the alcohol is distilled off'. 
Any traces of water which may still be present appear in 
the first portions of the distillate. The alcohol is anhydrons- 
and pure when samples of 5 c.c., taken at iotervals during 
distillation, show a constant minimum critical temperature 
of solution. Metallic sodium is useless for the preparation 
of anhydrous alcohol. Anhydrous alcohol having bwn 
obtained, a table and curve can be constructed showing 
the increase in the critical temperatures of solution when 
j increasing proportions of water are added to the mixture 
of alcohol and petroleum. Different samples of petroleum 
give different results with the same alcohol, bnt i! each 
sample be standardised with anhydrous alcohol, the curves 
showing the proportions of water are all parallel; the 
petroleum should he preserved in the dark. Anhydrous 
alcohol absorbs moisture from the air with the greatest 
; avidity. 

Methyl Alcohol — Similar determinations can be made 
with methyl alcohol if a light petroleum spirit of the kind 
known as “gasoline” be employed. For 3 c.c. of methyl 
alcohol, about 5 c.c. of gasoline are necessary to give con- 
stant results. Quicklime is useless for the preparation of 
anhydrous methyl alcohol. The alcohol shonid be treated 
repeatedly w’ith lumps of metallic sodium, under a reflux 
condenser, and should be distilled off between each treat- 
ment. In the case of methyl aloohol, any water present 
distils in the last fractions. 

n-Propyl Alcohol.— The critical temperature of solution 
is determined with 8 c.c. of propyl alcohol and 8—4 c.c. of 
paraffin oil. The phenomena correspond closely with those 
observed in the case of ethyl alcohol. A nhydrous propyl 
alcohol is readily obtained by the use of quicklime. 

From the critical temperatures of solution the author has 
been able to show that anhydrous ethyl aloohol is hydrated 
by treatment with barium oiide, owing to the formation ol 
the ethylate, thus : 2CjH40H + BaO*» (CjH50)aBa + H3O. 
Similarly, calcium oxide hydrates methyl alcohol. When 
determined with the same liquid (paraffin oil), the 
critical temperatures of solution for the homologous series 
of propyl, ethyl, and methyl alcohols increase by a constant 
difference of 76*2“ C. — J. F. B, 

Formaldehyde Vaporiser Jet for Disinfecting Pipes Cta 
Breweries']. F. Heyder. XVill. C., page 452, 

Enqlise Patent. 

Malting and Drying Apparatus. F. H- C. Mey, Buffalo. 

Eng. Pat. 26,277, Nov. 19, 1903. 

A PNEUMATIC malting drum is constructed with seotional 
walls. Each section can be moved and fixed uoarer or, 
further away from the central axis of the drum. WhSit 
the mall is germinating, the walk may be expatided 
the grain fllU the drum to its fullest capaoity, but irbijit 
the malt is being dried, the sectior s are oonieewtely 
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iowiirds. contracting the capacity of the drum in proportion 
ad the grain Khrinko^ so that the drum alwayrt remains 
praeilcatly full, and the heatwl air cannot puss through it 
without drying the malt.—J. F. B. 

Ahohol Vapour ; Provention of Looses of , m Dint'd 

lenen. J. S, von Szathraary, l^ankota/ Kng. Pat. 4011 
Feb. 17, 1904, i 

liOSSBS of uncnridcDKcd alcohol vapours from the discharge | 
openings of the condenser worms during distillation are j 
prevented by {-roviding an auxiliary pipe branching up 
from the priucipHl discharge pipe of the condenser, and 
lending to a second condensing worm. Both the principal 
discharge pipe and the auxiliary ermdenser are fitted at the 
discharging cud Avifh reducing caps, which prevent the 
outflow of alcohol other than in the liquid form, the vapours 
being retained in the an x diary condenser untd they are 
condensed.- J. F. IJ. 

United States Patent. 

Grain; Mvthod of Sfeepinif . V. ! app, Lindenau, 

Germany. IT.S. Pat. 75*), 144, March 22, 1901. 

See Eng. Pat, 1 1,749 of 190.9 ; ihisj., 1 903, 1144. -T, F. B. 

French Patent. 

Wort contained in the Molt if /Jreweries, Distilierivs^ and 
similar lFor//.v ; Pi areas and Anparutvs for the Rapid 

Extraction of . do Ah ulemeester. (''r. Pat. 

330, H92, Nov. 23, 1903. 

See Eng. Pat. 25,582 of 1903 ; this J., 1904, 204.— T. F. B. 

XVIII.-F00DS; SANITATION: WATER 
PUEmCATION, & DISINFECTANTS. 

(i.)— FOODS. 

JBaktTH^ Yeast; Deierrinnation of the Dontjh-raiutxj 

Power of , and the Influence of Bahing Adjuncts on 

Dough J'ei'mentation. A. Poliak, Zeils. Spiritutmd., 
1904, 27, 125—120. 

The only S( rious ohjeclion against Metzler’s process (this J., 
1908, 877) is that tlie dough employed is too dilute, fn the 
following modification the autlior works us iicaily us possible 
under the conditions empk\>ed in practice: loogrms. of 
flour of known character and 2 gnus, of the yeust are 
weighed out; at the .same time 00 c.c. of distilled water at 
30° C. are measured into a beaker, A preliminary dough 
is first made by mixing up tlie yeast with the water and 
adding n sufficient portion of the lOU grms. of flour to make 
a fairly fluid dough, 'i'hc l^eaker is then placed in tlie 
thermostat at 30A'. for 30 minutes. The greater portion 
of the rest of the flour is spread upon a board and the 
prepared dough is poured on it aud mixed, first with a rod 
and then with the hands. The beaker is then thoroughly 
cleaned out by adding more of the dry flour and scraping 
with a knife. The reniaiudcr of the flour (about 3 grms.) 
is used for dusting the board and removing all vlough from 
the hands. The mixing up to this point should be <lone in 
five minutes, after which the dough is thoroughly kneaded 
on the board for a further five minutes aud rolled into a 
cylindrical form. The roll ot dougli is dropped into a 
pireviously warmed and greased graduated measuring 
cylinder, and caused to occupy an ascertained volume by 
swinging the cylinder aud levelling the surface with a 
wooden stamper. The cylinder is placed in the thermostat 
at 80° C., and the increase in volume of the dough is read 
off every 20 or 30 minutes, the surface being levelled each 
time. Curves are plotted showing the increase in volume 
with the time, the volumes being expressed as percentages 
of the original. With a given type of flour and constant 
method, time and temperature of manipulation, the raising 
power of the yeast is shown by the increase in volume after 
two hours. The time for which the increased volume is 
maintained should also be noted, together with the elasticity, 
nature of the porosity, aud odour of the dough. The 
infloenee of baking adjuncts and yeast stimulants, such as 
audt extract and malt flour, can also be studied by this 
method.-^. F. B. 
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ENaUSH Patemts* 

Chieortj ; Proem of Prepaying Dty Extract of . • 

F. J. Keichert and J. J. Heydemann, London. Eng. Pat. 
9133, April 22, 1903. 

Chicory root is extracted with lime-water, and the clear 
extract evaporated to a syrupy condition, preferably 
in vacuo; the syrup is then dried and roasted. The distil- 
lates from the evaporation and drying of the extract are 
extracted with chloroform, and the product obtained by 
evHporaiing the chloioform solution is added to the chicory 
extract previous to roasting. — T. F. B. 

Coffee Preparations ; Mamfaeture of . A. Farag6 

and S. Bartha, both of Huda-Pesth. hlug. Pat. 3465, 
Feb. 11, 1904. 

A coNCENTttATKJ) extract is made of the coffee fruit 
separated from the beau, that is to say, what is termed 
“cocoli.” The latter is roasted in a closed receptacle 
before being extracted, aud may contain a certain proportion 
of coffee beans. — W. P. JS. 

United States Patent. 

Milk‘Product resembling Rutter; I'^rocess of Making a 

. J. H, thimpbrll. New Voik. U.S. Pat. 755,843, 

March 29, 1904 

An air-blast is driven through ‘kimmed milk at ii moderately 
low temperature, until the latter is panially concentrated. 
Approximate!} the same quantity of cream which was in 
the original milk is then aclde«l, and the mixture concen- 
trated at a non-sterilising temperature to aboi t the con- 
sistency of butter, '^’lie product is finally granulated. 

— W.P. S. 

(Z?.)— SANITATION ; WATER PURIFICATION. 
Enoush Patent. 

Water or Sewage ; Apparatus for the Pyn/icafion of .. 

J. N. MeClintock, Ho«itou. Kng. Pat. 6927, March 25, 
1903. Under Internat. (Jonv., :\larch 25, 1902. 

See U.S. Pat. 7 19,357 of 1903 ; this J., 1903, 314.— T. F. B. 
(C.)— DISINFKCTANTS. 

Alcohols of the Methyl, Ethyl, Butyl, and Amyl Series; 
Comparative Sterilising and Antiseptic Action of-- 

G. Wirgin. Zeits. Hyg., 1904, 46% 149 ; through ( ‘hem.- 
Zeit., 1904, 28, Rep. 83. 

The alcohols were tested in aqueous solutions upon anthrax 
spores and Mieroc. pyog. aur. The disinfecting power 
increases with the molecular weight ; the tertiary alcohols 
act, however, less powerfully than the primary and 
secondary alcohols of the group next below. The order of 
bactericidal power is as follows (downwards) : 30 per cent, 
solution of propyl alcohol, 60 per cent, ethyl alcohol, eft 
per cent, methyl alcohol, saturated solutions of isobutyl, 
tertiary amyl, aud amyl alcohoF. The above concentrations 
also represent the most powerful solutions of the respective 
alcohols as against dry spores. These solutions are more 
powerful than ii 1 per cent, solution and rather less powerful 
than a 3 per cent, solution of plienol. None of the above 
alcohols kill spores at oi’dinary temperatures. All absolute 
alcohols and the highest.; concentrations of the water- 
soluble alcohols are almost without action on dry spores. 
Against moist spores, the highest concentrations are almost 
as powerful as the medium concentrations. The most 
powerful alcoholic solutions are stronger than 4 per cent, 
boric acid, 4 per cent, potassium chlorate, and 2 per cent, 
lead acetate, zinc sulphate, and copper sulphate solutions. 
The alcohols bai^e a good penetrative actiou upon embedded 
spores. — J. F. B. 

Formaldehyde Vaporiser Jet for Disinfecting Pipes. 

F. Hcyder. Wooh. Brau., 1904, 21, l'85. 

The vaporiser jet is constructed on the principle of the gas- 
blowpipe. There is a narrow central pipe terminating iq a 
fine jet and connected Wow with the supply of formalin 
solution and an outer wide pipe terminating as an annular 
Jet around the small central jet. This outer pipe is con- 
nected with a steam supply. In use> the noxzle of the 
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apparatus is bsSvted In pipe or ptker vessel to be dii- 
imeoted^ ^or ivbioh pitr|H>8e an externai edrew thread is 
supplied, the opnbad tube is connected with the formalin 
solution and steam is admitted to the outer tube- The 
formalin is thus snehed up to the nozile and volatilised by 
the steam escapiuc there. The operation is continued until 
an odour of formaldehyde appears at the liirther end of the I 
pipe, &c. which is being disinfected, the latter being then i 
sealed up and left full of the vapour for about two hours. % 

—J. F. B. 

XIX.-PAPfiE. PASTEBOAED. Etc. 

English FaTEN7s. 

Safety Paper and Ink ; Preparation of Commercial - . 

J. Rowan, Ottawa. Eng. Pat. 31)09, Feb. 16, 1904. 

Thk paper is impregnated with a solution of “ potassium 
pruBsiate ” and ammonia, it is subsequently printed with a 
design in an ink containing iron perchlorate,*^ potassium 
iodide, and caustic soda incorporated in oil or varnish. 
These ingredients are prevented from mutual interaction by 
the oily medium of the ink, but when the paper is tanipered 
with by acid or alkaline reagents a discoloration is pro- 
duced. This discoloration can be intensified by mixing 
Magenta or manganese with the printing ink. — J. F. B. 

Waste from Wood-grindiny Mills, Paper and Cellulose 

Factories i Utilisation [^Papier-mach6'] of the . E. 

de Pass, London. From C. Guertner, Berlin. Eng. Pat. 
27,339, Dec. 14, 1903. 

The short-fibred waste from paper, cellulose, and wood- 
grinding mills is utilised as the plastic material for repro- ' 
dueing the contours of moulds. This fine pulp can be 
worked into the meshes of a coarscdy w'oven fabric placed 
in contact with the moulds, or it can itself be allowed to li(‘ 
upon the surface of the mould and the necessary rigidity 
imparted by a backing of long-fibred material. The wastr 
may also be employed together with a cementing medium 
for the manufacture of linoleum or “ lincrusta.** — J. F. B. 

Fkench Patents. 

Paper } Continuous Manufacture oj — — coaled on one or 
both sides. P. V. Roller. Fr. Pat. 337,199, Nov. 30, 
1903. 

The paper is passed in continuous lengtli through a coating 
machine and thence over a drying H])paratuh so constructed 
that the coated surface is not touched until it is nearly dry ; 
after drying, the paper is moistened and its other surface 
is treated m ihe same mauner. 'I'he improved coating 
machine possesses a perforated cylinder, inside which a 
partial vacuum is maintained ; menus are also provided for 
adjusting the pressure on the brushes. — J, F, B. 

Nitrocellulose and similar Substances ; Compoiinds of . 

D. Bachrach. Fr Pat. 837,060, Oct, 27,1903. 

See U.S. Pat. 743,422 of 1908 ; this J., 1903, 1304.— T. F. B. 

Celluloid in Paste Form; Process for the Manufacture 

and Application of , to ihe Imitation of Horn, Shell, 

Ivory, Mother-of Pearl, ^c. T. Didier. Ft. Pat, 886,970, 
Nov. 3, 1903. 

Twenty parts of celluloid, 40 parts of acetone, 40 parts 
of 90 — 95 per cent, alcohol, and 1 to 5 parts of castor oil 
are intimately mixed, and heated at from 20° to 60"" C. for 
some hours, when a homogeneous paste is obtmned, which 
can be coloured and transferred to moulds. The solvents 
are then allowed to evaporate, and the product is coloured 
to imitate horn, shell, &c. — T. F. B. 

XX.-PINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

/od^ona; Electrolytic Preparation of — ^from Acetone. 

E. Teeple. J. Amer. Chem. Soc., 1904, 26, 170—177. 
The sabstitiallOH of acetone for alcohol in the preparation 
of ibdolorm' it to he recommended on account both of its 
ohen^ne^t and of the fact that only 6 atoms of iodine ore 


reqnieed per moleoole of iodofom prodOoed In plane of 
10 atoms necessary when oloohol is used. *rh« andtOr*t 
experiments show that the kaportaot ftmtore in ^ 
electrolytio formation of iodoform from potasaiUm iodide 
and acetone are : (1) Avoidance of an exoeetive format 
tion of alkali in the solution, (fl) Msintenaace Of a fairly 
low temperature to prevent much potassium iodate being 
formed. (3) Thorough stirring, so that the very dilnts 
solution of iodine produced at the anode may always 
react with a very dilute solution of potassium hydrmt'&i 
produced at the cathode ; this is perhaps best obtamed hy 
means of a rotating anode. (4) A comparatively low anode 
current density to prevent formation of iodate and n high 
cathode density to avoid reduction of bypoiodite already 
formed. As regards (1), the best means of neutralising 
the alkali formed and that most adaptable to a coutinuous 
process is the gradual addition of iodine, which acts as 
follows : 2K0H4-l2==KI + K10 + Ha(); 3K10 + CaHoO ^ 
CHlj -f KC3H3O2 + 2KOH5 for every molecule of iodch- 
form formed, 1 mol. of acetone, 1 mol. of potassium iodide, 
and 2 atoms of iodine should be added to the solution to 
bring it to its original condition, neglecting the potassium 
acetate, which does not reduce the yield of iodoform to a 
very great extent. A current yield of 94*4 per cent, of 
iodoform was obtained under the following conditions : 
22.5 C.C. of water, 25 grms. of potassium iodide, and 2 c.c. 
of acetone were electrolysed for 65 minutes, the anode 
current density being 2 amperes per sq. dcm., and 
the cathode used beiug a platinum wire, the end of wMch 
dipped just below the surface of the solution j during the 
electrolysis, 1 * .56 grms. of iodine were added at intervals, 
so as to keep the liquid just slightly coloure«l. If the 
stirring be thorough, the anode current density may he 
increased to 6 — 8 amperes persq. dcm., yields of 89 — 91 per 
cent, being then obtained. To determine the infiuence of 
the accumulated potassium acetate on the yield of iodoform, 
the following experiment was made : Electrolysis of 150 c.c. 
of water, 18 grms. of potassium iodide, and 2 c.c. of acetone, 
was first carried out under conditions similar to those given 
above (with addition of iodine), a current yield of 92 per 
cent, of iodoform being obtained. Sufficient potassium 
iodide and acetone were then added to restore the solution 
to its original condition (except for about 1 grm. of potassium 
acetate formed), and then 18 grms. of potassium acetate. 
On electrolysis, this solution gave u current yield of 80 per 
cent, of iodoform. 80 that when the potassium acetate 
has accumulated until it exceeds the amount of potassium 
iodide, and the solution contains over 1 2 per cent, of it, 
the yield is lowered by not more than 15 per cent.— T. H. P. 

Cellolropin [Monobcnzoylarbutin], Pharm.-Zeit., 

1904, 49 , 272. 

About 22 parts of arbutiu are dissolved in water, and 
gradually mixed, with constant agitation, with 8 to 10 parte 
of benzoyl chloride added in small quantities at a time, the 
free hydrochloric acid being neutralised each time with 
alkali. Beuzoylarbutin is then formed as a white predi^ 
tate, which is washed, dried, and crystallised from hot 
water. Monobonzoylarbutin is a white, pdouriess, and taste- 
less powder, soluble in water, 1:80 at 100° C5. j 1:1,800 ti 
15° C. The aqueous solution is neutral. M. pt. 184*5° 0. 

— J. 0. B. 

Vi^orm llndochlorohydroxyqwinolim'}. R. Wehtle. 

Suppl. z. Corr. Bl, Schweiz. Aerzte, 1903 j through 

Pbarm. Centralh., 1904, 46 , 289. 
CHLOHo-5-hydTOxy-8-quinoline is dissolved in alkali and 
digested with an equivalent quantity of iodine in potassium 
iodide solution; or un alkaline solution of a ohlorohy- 
droxyquiuotine salt is mixed with the requisite amount of 
pofassium iodide and tbi^ iodine liberated by means of 
chloride of lime or other suitable reagent. lodocbforo- 
hydroxyqninoline thus obtained is a greyish-green htffil|y 
powder ; it is a powerful bactericide and antiseptic, 
has been used as a substitute for iodoform.— J. Q. B. , 

Strychnine f Action of Bromine and of Mine eh 

L. Martin. Bull. Soc. Chlm., 1904, 31, 886-r6$lf / 

Tm aorion of hromine and hydrohromio wdA 
yields monobrmoetryehn(*ief 




JOURNAL OF TJMJ SOCIETY OF CHEMICAL INDUSTRY. 




4U 


needles, soluble in acidulated water or in alcohol, melting 
at 199*" C. The iodotoethylate and iodo*ethjiate were pre- 
pared and analysed. If the acid solution obtained when 
the bromination of strychnine is just completed, be poured 
into a large volume of water containing more of the 
brominating mixture, there is obtained a yellow crystalline 
powder of tn on oh nominated monobromostrychmne hydro- 
htymide, HBr.CjifloiBrN'jOo.Br, which contains three 
differently combined bromine atoms. Dihromoatrychmne, 
white crystals of similar solubilities to the mono-compound, 
melting at 130® C., and the hydrobromide of a brominated 
derivative, were also prepared. Iodic and hydrobromic 
acids reacting on strychnine give hydriodide of monododated 
monododostrychnine, from which successive treatment with 
acetone and ammonia removes the added iodine and the 
hydriodic acid, leaving monododosirychnine^ C21H21IN.2O2, 
a slightly chestnut-tinted crystalline powder, melting at 
188” C. Dtdodated strychnine, C2iIl22N2()2. L, is obtained 
by reacting with iodine and hydriodic “acid on” strycbnine ; 
ruby-red crystals, decomposing before fusion, which give 
up nil their iodine on soluiioti in ucetone.—J. T. I). 

Otto of Rose; Sonin Narly Discovered ConUituents of 

. H. von Sodeii and \V. Trcff. Her., 1904, 37 

1094—109.'). * 

The alcohol nerol, recently discoicred in oils of neroli and 
petit-grain (this J.. 1903, 228, 1100), is present in otto 
of rose to the extent of 6—10 per cent. It pla^s a most 
important part in the specific p» rfume of the otto. Otto of 
rose also contains about 1 per cent, of euyenol^ identical 
uith that from oil of cloves. Hy repeated fractional dis- 
tillation in vacuo of the primary alcohols extracted from 
otto of rose, the authors have obtained a sesquiterpene 
uleohol, Cjsliofjf b very similar to, if not identical with the 
/arneso/ obtained from oil of acacia flowers. This alcohol 
has a faint flowery perfume, somewhat resembling that of 
cedar-wooil nil; it (!ontains three double bonds and occurs 
in the otto to the extent of about 1 per cent.— J. V. B. 

Terpene Compounds ; Formation of , in the Chloro- 

phyll Organs of Plants. E. Charabot and A. Hebert. 

Bull. Soc. ('him., 1904, 31, 402 — 409, 

Two lots of peppermint were grown; in one, tlie flowers 
were nipped oft as they appenrod, in the other they wvto 
allowed to develop. On a given date the whole* were 
gathered, the flowers separated from the jierfoct plunt'^, and 
the plants analysed. The results sliow that the deflowered 
plant contains more moisture, and has a greater relative 
development of stem than the normal plant, and that it 
contains both absolutely and relatively a greater amount 
of essential oil than the ^reen parts of the normal plant. 
The proportion of combined to total menthol was also 
grcab‘r in the deflowered than in the green parts of the 
normal plant . ( 'oraparUon of plants grown in sunlight and 
excluded from bglit showed that the latter retained much 
more water and a very much smaller proportion of essential 
oil than the former. From all these results it is clear that 
terpene compounds are elaborated und^r the influence of 
sunlight in the green or chlorophyll organs of the plant • 
though ii is not proved that the whole of the terpene 
compounds in the flowers proceed from that source. 

— J. T. 1>. 

Arnht^ol : the Phytostcrol of Arnica Montana. 

T. Klobb. Comptes rend., 1904, 138, 763—765. 

From 6 kilos, of the flowers by treatment with solvents and 
saponiflcfttioo of tbe fatty oil obtained, a few grms. of pure 
iimisterol CjsH^gOs, were finally obtained, as rhombobedral 
crystals with oue molecule of alcohol of crystallisation. 
Ihe crystals lose their alcohol at 115® — 120®C,, melt at 
^49” — 250® C., and sublime at a higher temperature. The 
substance dissolves in most organic solvents, but crystallises 
well only from alcohol. The acetone solution Kh dextro* 
^tatory, and gives the colour reactions of pliytosterols. 
The substance is quite distinct from the corresponding 
anthesterol obtained from Roman camomile, and from the 
other vegetable cholesterols.— J. T. H 


Safrolt p^tnaitvea of , and it§ ReiaHmahips to the 

Phenol Etkere, Eugenal^ ami Asarone. H. Thoms and 
A. Biltx. Archiv der Pharm., 1904, 2^, 85—94. 

The authors have prepared several derivatives of safrol 
with a view to ascertain the relations between safrol. 
eugenol, and asarone. By the action of nitric acid on 
dtbydrosafrol. a mono- and a di-nitro derivative were 
^prepared, but it was^ not found possible to introduce a 
third iiitro-group, as in the case of dihydromethyleugenol. 
The first nitro -group entered the position (6) as in tho 
nitration of piperonal and dihydromethyleugenol. By tho 
action of anhydrous aluminium chloride on mononitrodi- 
hydrosafrol, the dioxyraethyleno group w’as split off and 
a dihydroxy - compound produced, which, on methyl- 
ation, yielded moiionitrodihydromethyleugenol. Anhydrous 
aluminiuin chloride is recommended as au agent for splitting 
off the dioxyraetliylene group, especially in cases where 
other agents are iuapplicablo, e.g., in the presence of nitro- 
groiips. By the action of anhydrous aluminium chloride 
on the uiononitrodihydromethyleugenol obtained from 
dihydrosafrol, two isomeric compounds containing hydroxyl 
and methoxyl groups were produced, one melting at 52® C., 
and the other, containing water of crystallisation, at 78° C. 
The compound melting at 52® C. was etbylaied and reduced 
to the corresponding amino-compound. The latter when 
oxidised yielded 1 - propyl-4 -raethoxy -3.6- benzoquinone 
identical with the compound obtained by the oxidation of 
usurone — A. S. 

Caricarj Flenu. A. Tschirch and E. Beutter. Archiv der 
Pbarm., 1904, 242, 117—121. 

Bv shaking out the ethereal solution of Brazilian caricari 
elcmi with ammonium carbonate solution, 5 per cent, of 
isocarieleminic acid, Cjigll^^O,, was removed. It is amor- 
phous, and melts at 75® — 76® C. Subsequent shaking out 
with sodium carbonate solution removes 12 per cent, of 
carielemtnic acid, isomeric with the above, and 

20 per cent, of carielemmc acid, CgjHsfiO^. Carielemic acid 
forms long white crystals: m. pt. 215® C. Carielemisic 
acid is amorphous and is obtained by precipitating tbe 
mother liquor, after separating the crystalline carieleminic 
acid with iHlute acid; m. pt. 120® C. The other chief 
emnstituents are amyrtn, 3 percent. ; carieleresene, 

024114, jOs, 40 per cent. ; essential oil, 3 per cent. The 
amyrin is identical with that isolated from other kinds of 
elemi, and is separable into a- and /S-amydu. The essential 
oil has an odour recalling turpentine, dill, and lemon. 
(Compare this J., 1903, 571.)— J. O. B. 

Colophonia Elemi from Colophonia Mauritiana. A. 
Tichirch and O. Saal. Pharm. J., 1904, 72, 467 468. 

CoLoi'HONiA elemi derived from Colophonia mauritiana 
from Mauritius has the following composition : — o-Iso- 
colelemic acid, Cj7Har,()4, 10 per cent.; colelemic acid, 
089HMi0,», 2 per cent. ; /8-isocolclemic acid, C37Hs„04, 8 per 
cent. ; colamyriu, CgoHjuO, 25 to 30 per cent. ; coleleresene 
(C15H34O),,, 30 to 35 per cent. ; volatile oil, 3 per cent. ; with 
traces of bryoidin, a bitter substance, and ibreigii matter 
amounting to 10 per cent. a-Iso-colclemic acid was 
removed by shaking out the ethereal soliitiou of the elemi 
with ammonium carbonate solution. It is amorphous ; 
in. pt. 120 — 122® C. Colelemic acidnoA. Bdeo-colelemic acid 
were then removed by shaking out with sodium carbonate 
solution. The former is crystalline, separating from a 
mixture of methyl and ethyl alcohols; ni. pt. 215® C. 
After separating this, ;3-fsocolelemic acid was precipitated 
by pouring the mother liquor into acidified water. It is 
amorphous, m. pt. 120°. ^amyrin is identical with the 
amyrin of other elemis. It is separable into a*amyrin, 
m. pt. 181® C., and 3-amyrm, m. pt. 192® C. The essential 
oil resembled that from cantna elemi (this J., 1908, 671). 
Its odour was similar to a mixture of fennel, dill, and lemon 
oils. The major fraction distilled between 170 — 175® C. 
The residne left after steam distillation contained a small 
amount of bitter substanoe, also of a white crystalline body 
which was probably bryoidin, m. pt 185 ’6° C. The 
indifferent cMeresene was amorphous; m. pt. 75 to 77° C. 

— J. O. B. 
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Oil of Limes ; Comej^ihon of Distilled — , and a New 
Sesquiterpene, H. K. Burgess end Tb. H. Pi^^e. Proc. 
Cbem. 8<w., 1^4, 20, d2. 

Tiis authare have isolated and identified ^te^pineol (m. 
pt. 85’ C.) as forming » large proportion of the oxygenated 
•constitoenls of the oiL The peculiar odour of the oil 
%vhich is attached to the terpineol fraction is due to an 
isomeric liquid terpineol of slightly lower boiling point. ^ 
A new sesquiterpene of partially olefinio nature was also 
identified, which boils at 131’ C. under a pressure of 
9 mm. and at 262°— 263° C. (uncorr.) under 756 mra., in 
the latter case, with slight decomposition ; it has a sp. 
gr. 0*878 at 16°C. and is optically inactive ; n„ is 1*4935 at 
15°, and 1*4910 at 19*5° C. The sesquiterpene, for which 
the name **iimene^* is proposed, was characterised by 
the formation of a trihydrochloride (tn. pt. 79° — 80° C.) ; 
this was the only well-defined derivative obtained, and from 
it the hydrocarbon can be readily regenerated. The tame 
sesquiterpene has been identified in hand-pressed lime 
oil and lemon oil, and the other oils of this series are being 
examined for it. 

AUtaloida; Analysis [7//en<//ica/io« j of — 3-, />?/ the lie- 
fraciine Indices of their Cn/stalu, P. Kley. XXIII., 

page 458. 

Pomegranate Bark ^ Coca Leaves, and Belladonna Leaves} 

Determination of Total Alkaloids in . E. liOger. 

XXIIL, page 458. 

Cocaine} Some New Reactions for Detection of . 

(1. Keichard. XXIII., page 458. 

Cinnamon (hi } Determination of Value of . 

A. Pauchand. XX 1 II., page 459. 

Fbench Patent. 

Aldehydes ; Process for Synthesising — — . G. Darkens. 

Fr. Pat. 337,175, Nov. 28, 1903. 

Fattv or aromatic ketones are condensed by means of . 
sodium, &c., with halogen- or amino-substituted acetic I 
esters; the a-hydroxyacrylic esters thus obtained are 1 
saponified and decomposed by heat, or by distillation j 
under reduced pressure, substituted acetaldehydes being , 
obtained, which are applicable in perfumery. 'fhe ' 
reactions are as follows ; — 

ll.Ki.CO -b XC'HjCOOCjH, - j 

HX + R.K,.C*C'(0H)C00('2H5 I 

H.Ri.C:C(OH)(:OOlI = COo + R.Ki.(TI.CH(). j 

The following aldehydes are especially claimed Methyl | 
■nonylacetaldehyde methyl iionyl ketone) ; p-inethyl : 

bydratropic aldehyde (from p-tolylmethyl-ketone) ; and j 
a-methyl phenyl hutylaldehyde (methyl benzylacetaldenyde) 
from methyl benzyl ketone. — T. F. H. 

XXI.— PHOTOGEAPHIC MATERIALS AND 
PROCESSES. 

Radium Effect} New — — . H. Stroud. 

Electrician, 1904, 52, 958. 

.The author has succeeded in obtaining hy means of radium 
rays, a photograph of the portions in relief on one side of 
a threepenny piece. The coin was placed directly in 
contact with a photographic plate, which was contained in 
an envelope opaque to light. A mica-covered box con- 
taining 10 mgrms. of radium bromide was placed on 
cardboard at a distance of 6 ins. above the photographic 
plate and the whole left for 10 days. On the same plate 
was also a medal. After development a practically perfect 
picture of the relief portiona of the underside of the coin 
was obtained, but of the medal only those parts in contact 
with the plate could he distinguished ; the other parts of 
the medal in relief but not in actual contact with the plate 
•did not appear in the finished piomre.^-'A. B. 


UiriTsn StATW PATaswi. 

Prihlmg Plates ; Proem of Uakinq . B.„ Glmius, 

Berlin. tJ.S. Pat 755,385, M^h 29, l»04. 

See Fr. Fat. 833,028 of 190S ; this J., 1903, 441.— T. F. K. 

Photographic Halftone for Book-printing and Litho* 
graphy t Methoa of — — . J. ViUm, Prague, and F. 
Hauser, Naefels. U.S. Pat. 75.5,417, March 22, 1904. 

See Eng. Pat. 14,105 of 1902 ; this J.. 1902, 1296.— T. F.B. 

Colour Photograph and Process of Making same. R . VV. 
Wood, Madison. U.S. Pat. 755,983, March 29, 1904. 

Separate negatives are taken of the object to be photo- 
graphed through red, green, and blue screens ; positives, 
on glass, from these negatives are aensitised and used as 
plates on each of which is photographed a diffraction 
grating “ adapted to give its appropriate colour ; a 
sensitised plate is exposed iu succession under each of 
these positives, and developed. Another method consists 
in taking the photograph through colour screens “and 
through diffraction gratings associated therewith, each 
adapted to produce a colour corresponding to that of the 
i-creen used.*’— T. F. P. 

French Patents. 

Photographic Printing Process. L. J. II. Didier. 

Fr. Pat. 837,054, Oct. 22, 190.3. 

A BiCHUOMATKD gelatin film is exposed behind a negative 
or design, and immersed in a solution of a dyestuff of the 
colour desired for the picture. The coloured negative 
thus obtained is applied, under water, to paper or other 
support (preferably coated with gelatin). After a snort 
contact, the film is removed mechanically, and a positive 
is obtained on the paper, which is said to contain full detail 
and good bulf-tone. — T. F. B. 

Photogranhic Papers ; Process fin' Preparing — — — . 

I. Hotfsdmmcr. Fr. Pat. 386,878, Nov. 21, 1903. 

See Eng. Pat. 25,390 of 1903 ; this J., 1904, 387.— T. F. B. 


XXIL— EXPLOSIVES. MATCHES. Etc. 

English Patents. 

Explosive for Blasting, Signalling, and other purposes. 

A. Brock, SutiOD. Eng. Pat. 10,836, May 12, 1903, 

.ScE Fr. Pat. 332,659 of 1908 ; this J., 1903, 1308.— T, F. B . 

Safety Detonating Explosive ; for use in Coal or other 
Fiery Mines or for Ceneral Blasting Purposes — »».» 
W. J. Orsmau, Wigan. Eng. Pat. 11,440, May 19, 
1903. 

The composition consists of either powdered aluminium 
(7 parts), ammonium nitrate (93 parts)} or powdered 
aluminium (10 parts), ammonium nitrate (50 parts), and 
potassium or sooium nitrate (40 parts). — G. W. McD. 

Matches} Manufacture of . J. H. Christensen, 

Copenhagen. Eng. Pat. 1 1,990, May 26, 1903. 

In the manufacture of headless matches the match sticks 
are nitrated at the tips by immersion in 30 per cent, nitric 
add before dipping in the igniting composition, this latter 
containing suitable potassium, barium, or lead componads 
to neutralise the excess of nitric acid. — G. W. McD. 

United States Patent. 

Match Cemposition • F. E. Grimm, Utica. 

U.S. Pat 755,658, March 29, 1904. 

The composition consists of glue, zinc oxide, jEtroniid 
gum benxoin, amorphous phosphorus, sulphiUK, load 
hyposulphite, and potassium chlorate.— G. W . MoD. 


m 




XXin.-ANAlYTICAL CHEMISTEY. ■ 

APPARATUS, ETC. 

French Patent, 

Photometric Apparatus. J. F. Simmance aud J. Abady. 

Fr. Pat. 337,083, Nov. 3 1903. 

Sets Kng. Pat. 4693 of 1908 ; this J., 1903, 1308.— T. F. B. ' 

INORGAN IC^QUALITA TIVE. 

Antipyrines Application of in Analysis (Nitrite 

Reaction). C. Keichard. Chem.-Zeit.. 1904, 20, 339— 

340. 

The colour obtained by the addition of an acidified eolation 
of antipjyrine with a nitrite solution varies somewhat with 
the particular acid used, and its permanence depends on the 
concentration ; for the most part, a solution containing not ; 
more than 0*1 per cent, of nitrite gives the best results. 
Rise of temperature lessens the permanence of the coloration. 
When either hydrochloric or sulphuric acid is used, a ' 
permanent green coloration is formed, the tint in the former 
ca^ie being, however, much bluer than in the latter. With ' 
oxalic acid the tint is hardly distinguishable from that 
with hydrochloric acid ; with tartaric or acetic acid, the 
blue tint is intensified ; and with trichloracetic add the 
colour is pure deep green. The addition of siroiig acids or 
of alkalis to any of these green solutions changes the green 
tint to deep yellow. The reaction between antipyrine and 
nitrous acid is one of extreme delicacy, and affords an 
excellent means of detecting the latter ; but owing to the 
'•ariations in the tint which so readily occur, it is not to be 
recommended as the basis of a method of colorimetric > 
quantitative estimation. As far as the author’s experience 
yet goes, organic nitrites and uitro-compounds (e.g., picric 
acid) do not behave similarly to the inorganic nitrites and 
nitrous acid, with antipyrine. (See also this J.. 189G, 743.) 

— J. T. D. 

INOROANIC^QUANTITA Tl VE. 

Prussian Blue ; Analysis of . C. Coifignier. 

Bull. Soc. ('him/, 1904, 31^ 391— 89G. 

The author has further examined the solubility of Prussian 
blue in mixtures of hydrochloric acid and fatty alcohols 
(see this J., 1902, 1032, 1337; J903, 472), propyl alcohol 
having been finally chosen as most suitable. Pure blues 
dissolve completely (0*5 grin, in 50 e.c. of the solvent); 
and on pouring the solution into water, filtering through a 
weighed filter, washing (this can be readily' accoinplisheil 
if alcohol be added to the water after the second washing), 
drying at 100° 0., and weighing. 98-0 to 100*4, mean 
99*7 per cent,, of the substance taken, was recovered. The i 
author applies this to the analysis of commercial blues. 
The chief of these are Wheelwrights’ blue, Mineral blue, , 
Paris blue, and Fecula blue, in which the Prussian blue is 
mixed respectively with barium sulphate, kaoliuand barium 
sulphate, alumina, and starch ; but other additions some- | 
tiines found are calcium carbonate and sulphate. Known j 
mixtures of Prussian blue with these substances were treated 
as follows : — 2 arms, wore treated with 100 c.c. of the i 
solvent, and mudi; up, after complete solution of the blue, I 
to 200 c.c. If the solution were clear (calcium carbonate, ! 
starch) 100 c.c. were at once taken ; if not, the liquid was | 
filtered through a dry filter, and 100 c.c. of the filtrate were { 
pr^ipitatod by water, filtered on a tared filter, washed, | 
dried, and the weight of blue determined. Results were very ! 
satisfactory with 'mixtures containing from 70 down to I 
3 per cent, of blue. Blues mixed with alumina dissolved j 
much more slowly than those containing other substances. 
The amount of water necessary to precipitate the whole 
of the blue increased very rapidly as the proportion of blue 
in the mixtnie diminished. Th<! liquid filtered from the 
precipitated blue was colourless or slightly greenish, and 
contained U-aces of ferric chloride, which proceeded in part 
from the existence of minute amounts of ferrous chloride 
in the blue, and in part from slight deeompOsitiou of the { 
bine by the hydrocblorio aeid in solvent.— J. T. D. 


Iron the Petrie State j lodometric Eetenln^tion ef 
— . R, Namias and L. Cgroaiio. Monit ScienOwi, 
18 , 254—255. ‘ 

The method of determining ferric iron by addition of 
potassium iodide, and titration of the liberated iodine, gave 
unsatisfactory results, due, in the author’s opinion, to the 
ease with which the reverse reaction takes place, v*?., the 
oxidation of ferrous salts by iodine in presence of acids, to 
ferric salts. By removing the iodine from the solution by 
means of chloroform, however, quantitative results were 
obtained. The solution, oxidised with nitric acid, was 
evaporated to dryness, and the residue dissolved in the 
smallest possible quautity of hydrochloric acid, and diluted 
till it contained 1 to 2 per cent, of iron ; it was then 
nearly neutralised with sodmm carbonate, and concentrated 
hydrochloric acid, potassium iodide, and 5 — 10 c.c. of 
chloroform were added ; the solution was then allowed to 
stand for about 12 hours, with occasional agitation, and the 
iodide determined by titration with standard sodium thio- 
sulphate solution. — 'r. F. B. 

Thiocyanates in presence of Salts giving Precipitates with 

Silver Nitiatef Determination of . A. Dubose. 

Ann. Chim, anal, appl., 9 , 45 — 46, Chem. Centr., 1904, 
1 , 1035. 

Thio<’yanatks can he oxidised to sulphates quantitatively 
by the liquid obtained by the electrolysis of pure chloride 
solutions. A quantity of the thiocyanate solution sufficient 
to yield 0*2 — 0*4 grm. of barium sulphate is treated with 
50 c.c. of water and .50 c.c. of a solution containing 2 grms. 
of barihm chloride, and then 50 e.c. of the oxidising 
solution (containing 18 — 20 grms, of available chlorine 
per litre) are gradually added, the whole is allowed to 
stand for 10 minutes, 10 c.c. of hydrochloric acid are added, 
the liquid i.s boiled, and the barium sulphate filtered off. 
A correction must of course be made for any sulphate 
present in the material which is being tested. Any soluble 
sulphides present are first converted into insoluble sulphides 
and the latter filtered off’. — A. S. 

Manganese [in Iron, ; Determination of by the 

Persulphate Method. II. Liidert. Zeits. angew. Chem., 
1904, 17 , 422—423. 

The following simple modification of von Knorre’s method 
(this J., 1903, 1104) is recommended for rapid and accurate 
determinations in technical analysis. In the case of iron, 
for instance, known to contain 0*60 per cent, of manganese, 

4 grms. were dissolved in 50 c.c. of boiling nitric acid 
(sp. gr, 1*2), aud the solution diluted (without previous 
filtration) with about 400 c.c. of water, aud treated with 
40 c.c of sulphuric acid (sp. gr. 1*18) and .50 c.c. of 
ammonium persulphate solution (120 grms. per litre). 
The liquid was thou vigorously boiled for 30 minutes, 
cooled, and treated with 15 c.c. of a recently standardised 
solution of hydrogen peroxide, of which 10 c.c. corresponded 
with 9*4 c.c. of a standard solution of potassium perman- 
ganate (1 c.c. «= 0*00577 grm. of iron). As soon as the 
precipitate had completely dissolved, the liquid was titrated 
back with the permanganate solution, and the excess of 
hydrogen peroxide found calculated into the corresponding 
amount of manganese, viz., 0*62 per cent. — C. A. M. 

Manganese in Presence of Iron [m Iron Ores, (^t.] ; 
Volumetric Determination of by Potassium Perman- 

ganate. iiuyart - Volhard- Wolff Method. L. L, de 
Koninck. Bull. Soc. Chim. .Bel., 1904, 18 , 56—62. 

In the determination of manganous salts in presence of 
ferric salts according to the equation — 

KjMuA + SMnClj + 2HsO - SMnOa + 2KC1 + 4HC1 
the author recommwds that th© accuracy of the process 
^opted,* should be oheoked by means of manganoas 
chloride prepared from the same permanganate solution 
as is used for the titratioo^ shtoe, according to the equation, 
the manganese in a certain volume of permanganate 9 hould 
require two-thirds of that volume for its titration. 50 C.c. 
of the permanganate solutidn are ova^rated to ilryoem 
with 10 e.e. of strong hydrochloric acid, care being takcti 
; to avoid loss by sporting. And the manganona chloride 






produced is dissolved in dilute hfduoeWorie odd. The 
numganeso |& ihe iron ore is th^ titruied hr th« method 
select^ [ejg.f licdebur’s method], a second titration being 
subsequently made with the addition of the manganous 
chloride prepared firom the permaMnate. From the 
dilfecenoe between the two titrations, the real manganese 
value of the peromnganate is readily calculated. — J. F. B. 

Chromium [m Ferrochrome, ^c.] ; Colorimetric Detemmna^ 

tion of ►. A. Moulin. Bull. Sue. Chim., 1304, 31 , 

295—296. 

The author applies Cazeuenve’s reaction with diphenyl- 
earbazide to the determination of chromium. The solutions 
afe : — Diphenylcarbazide, 2 grms., dissolved with the aid 
of heat in 100 c.c. of alcohol and 10 c.c. of acetic acid, and 
diluted with alcohol to 200 c.c. ; and a solution of chromic 
acid, 0*50 grm., made up to 1 litre and then again diluted 
tenfold. The sample (0-2.5 to 0*50 grm.) is dissolved, 
the chromium converted into chromate (for ferrochromes, 
boiling with hydrogen peroxide and excess of potassium 
hydroxide is a good method), excess of potassium 
hydroxide added, the solution filtered, exactly neutralised 
with acetic acid, and made up to 100 or 200 c.c. Into 
graduated' te^t-glaS8eM arc put 2 c.c. of the diphenylcarbazide 
solution and 70 c.c. of water, then 0*5, 1, 1-6 c.c.. and so 
on of the chromic acid solution, and varying amounts of 
the solution to be tested ; after standing 20 minutes the 
tints are compared. — J. T. D. 

Chromium and Vanadium ; Separation of [^in Ferro- 

vanadium, ^’c.]. P. Nicolardot. Coraptes rend., 1904, 
138 , MO— 812. 

Separation of the Chromium as Chlorochromic Acid . — 
The substance is fused with a mixture of potassium | 
chlorate and sodium carbonate. The iron and manganese 
are separated by the usual methods. The solution of 
alkali salts is evaporated to dryness, and the residue 
is fused and transferred to a small flask. The crucible 
is rinsed by tusing potassium chlorate in it until no 
coloration remains. The flask is connected with a 
scrubbing apparatus containing strong sulphuric acid, the 
gases evolved being decomposed in a dilute solution of 
sodium carbonate ; the whole apparatus is connected with an 
aspirator pump. After the apparatus has been scrubbed by 
the passage of a current of dry air, a few drops of sulphuric 
acid containing a little sulphuric anhydride are admitted 
to the flask. When the reaction has moderated, a little 
more acid is introduced and dry air or hydrogen chloride 
is slowly aspirated through the apparatus, the flask and 
scrubbing vessel being Anally heated at 60*^ C. until no 
more red fumes arc evolved. The vanadium remains in 
the flask and scrubber ; it is treated with alcohol and 
titrated with permanganate. The precipitate of chromium 
hydroxide is liable to contain traces of vanadium, in which 
case it must again be treated as above. 

Separation hy means of Ferric 0.ridc.— If the substance 
contain a large proportion of iron along with vanadium 
and chromium, it is dissolved in hydrochloric acid, and 
the solution is oxidised by chloric acid and evaporated 
on the water-bath with excess of hydrocldoric acid. 
Tinder these conditions, a precipitate of ferric oxide 
separates out, which contains all the metalloids, leaving 
the metals in solution. The ferruginous deposit should 
not be subjected to a higher temperature than that of 
the water-bath, and should be treated with a few drops 
of dilute alcohol m order to remove the last traces of 
chromiam from the precipitate. The mixture is then 
treated with hot water, boiled with the detached precipitate 
in Bttspension, and ammoniom sulp^te added. All the 
chromiam remains in solution, whilst the vanadium is 
removed with the ferric oxide, which is freed from vanadium 
first by washing with ammonia and finally by fusion with 
idUali ealts.— J. F. B. 

Tiittnium in Iron Ores} Determination of 

Burman. 2)eits. Berg.-Hdtt., 19Q3, 61> 748* Chem. 

Centr., 1904, 1,970. 

Oita gem* -of the flaely-divided suhstaneo (or o*5 srm. ^ 
eontdia more than a— lO fwr ceitt, of titimaia) m 


heated for three^qaattsta of an hour m « tuba of tefirttowry 
glass in a current of hydrogen, then altoarod 4o dool in thd 
hydrogen, boiled with 8— 10 c*c. of hjpdrwhlorio acid and 
900 O.C. of water, and the tolntion Alfred. The filteti 
without being washed* is burnt inaplattnun ^ruoible and 
the residue fated with 10 times its weight of sodium 
carbonate. .The melt is trcat«d with water and the insoluble 
sodium titanato filtered off and washed wjUl water contain- 
ing sodium carbonate. The resitiue is waehed from thife 
niter, and the paper burnt in a weighed platinum orucdhla. 
The residue washed from the filter is treated with hydro- 
chloric acid, the titanium re-precipitated from the solution 
by caustic soda, filtered off, and the filter burnt iu the 
platinum crucible contaiuing the ash of the other paper. 
The contents of the crucible are fused with 10 grms, of 
potassium bisulphate till a clear melt is obtained, and after 
cooling, the latter is dissolved in 400 c.c. of water, the 
solution treated with about 10 grms. of alkali bisulphite, 
filtered, the filtrate almost neutralised with alkali, some 
sodium or ammonium acetate added, and the whole bofled, 
whereby flocculeiit hydrated titanic acid, Ti(OH)4 is pre- 
cipitated. Some platinum is dissolved during the fuaion 
with potassium bisiilphate, and is precipitated with the 
titanic acid, and a correction, viz., the difference in weight 
of the crucible belore and after the fusion, must be made. 

—A. a 

Available Cyanide } Vetei'mination of — — J . B. ClennelU 
Eng. and Mining J., 1904, 77 , 513 — 514. 

The following metht»d in recommended for the determina- 
tion of the “ solvent activity ” of ey anide ^ solutions. A 
(piaiitity of pure metallic gold is dissolvi^d in aqua regia^ 
the solution evaporated, and the gold chloride dissolved in 
water to form a solutiou containing 0*5 mgrm. of gold 
per c.c. Into each of a number of flasks, 10 c.c. ol the 
gold solution arc introduced, the gold precipitated by a few 
drops of Hulpburcus acid solution, the excess of sulphur 
dioxide expelUal by boiling, and the liquid made faintly 
alkaline by the addition of a lew c.c. of sodium hydroxide 
solution. Equal volumes of the various solutions to be 
tested are run into the flasks, and the latter are Sfjitated at 
intervals during 15 minutes, the undissolved gold is filtered 
off and washed free from cyanide, and the filter-paper and 
contents are dried, wrapped in lead-foil, and cupelled. 


Sulphuric Arid in Tanning Liquors or Extracts ; Detef^ 

mination of . J. O. Parker and E. E. M. Payne. 

Collegium, 1904, 95 — 96, 

Ten grms. of liquid extract or liquor, or 5 grmB. of finely 
powdered solid extract, are shaken with 90 o.c. of absolut© 
alcohol in a stoppered cylinder, and filtered through a dry 
filter, the residue being washed with 90 per cent, alcoh^ 
The filtrate and washings are acidified with 1 C.o. Of 
concentrated hydrochloric acid, and precipitated with 2-^ 
3 c.c. of 10 per cent, solution of barium chloride. ™ 
method is accurate and is not affected by the preseime Of 
normal or acid sulphates nor of sulphites, the former being 
insoluble in 80 per cent, alcohol. — R. L. J. 


Basic Slag / Determination of the Phosphoric Acid 

Soluble in Citric Acid in . R. Surge. Zoits. 

angew. Chera., 1904, 17 , 898 — 897. 

The author states that in the determination of phosphoric 
acid in basic slag, the precipitate contains the same amount w 
silica after “ separation ** of the silica by the method adopted 
b\ the German Association of Agricultural Expenumnt 
Stations (Landw. Versuchs. Stat., 1908,59, 812) as w^ 
the separation is omitted. It was also found that the 
solubility of the ammonium magnesium phosphate m 
aramouium citrate is considerably increased, prew^ 
owing to the long time required for filtering. Ihe ottow 
due to the phos^oric acid precipitate carrying down sibei 
and other impurities, and to the slight solumfity pf amii^pi* 
nium mague^um phosphate in ammonium citrate wwpW, 
compensftte one another. The modification adop^ ^ ,tw 
Asaoeiistkm (/oc. cit*) nan only give iacorrecft'reinl ^ 
attempts to eliminat© the p/wt error, hnd at thq 
increases the lost nf anofmaniam magiwsittiii 




m 


JOXmNAIi OF TEB BOOUSTF m (OTMIOAL UrDtSTfiY. 


CAprn«04M)t. 


BiWtcher’s modificatioo of the Association’s method (Chem.- 
Zeit,» 19001 87) 1205) and W^er’s method are also said 
to open to objection. It is only in exceptional cases, 
with slags abnormally rich in silicate, that the plus error is 
liable to exceed the minuB error : and in such cases it is 
easy to ascertain the amount of silica in the precipitate. 

— N. H. J. M, 

Alkaline^ Earth Mttal CarhonateB ; Decomposition of 

by Ammonium Chloride in Presence of Water. H. 
Cantoni and G. Goguelia, VII., page 440. 

Methyl^ Ethyl, and Propyl Alcohols ; Critical Tempera- 
tures of Solution of [Deiernnnation of Water /«] . 

Preparation of the Anhydrous Alcohols. L. Crismer. 
XVI L, page 451. 

ORGANIC-^QUA LIT A TJ VR. 


solution for the determination :~«Aboat 10 grms. of the fat 
are saponified in the usual manner, the alcohol is nearly 
evaporated oft, the soap dissolved in about 100 e.c. of hot 
water, and the fatty acids are separated by the addition of 
concentrated acetic acid The fiask is then cooled and the 
aqueous layer separated from the soljdifled fatty acids, 
which are subsequently washed about five times with sncces. 
sive portions of 15 to 20 c.c. of hot water. If the fatty 
acids are liquid, a little hard paraffin may be advan> 
tageously added to accelerate their solidification. The 
aqueous layer and washings are filtered, concentrated to 
aliout 60 to 70 c.c., cooled, and diluted to 100 c.c., 5 c.c. of 
this solution being taken for the determination of the 
glycerol by the iodide method. A series of experimental 
determinations of glycerol in lard, butter, oils, &c., is given 
to show that the results thus obtained agree closely with 
those given by other methods,— -C. A. M. 


Alkaloids i Analysis J^Identification'] of , by the 

Jiefractive Indices of their Crystals, P. Kley. Zeits. 

anal. Chem.. 1904, 43, 160—167'. (See this .1., 1904, 207.) 
A SMALL crystal of the alkaloid is broken by pressure and a 
fragment is mounted in a drop of n medium of known 
refractive power. The Nicols being crossed, the stage is 
rotated until the crystal causes extinction, the upper Nicol is 
then removed, and the object is examined both in that 
position and in a position at right angles to it. The various 
media on the scale are then tried until accurate determina- 
tions of the refraolive indices in the two positions have been 
made. The difference between the two values gives the 
strength of the double refraction. I'he crystal is positive 
if the refractive index of its extraordinary ray (i-e., dark 
position between crossed Nicols and lying in the direction 
of the edges of the prism) be the greater, and negative if 
the reverse be the case. A table and graphic illustration 
are given of the values obtained with various alkaloids. 

— J. KH. 

Cocaine ; Some Neiv Peactions for Detecting . 

C. Reichard. Chtm.-Zeit., 1904, 28 , 299. 

(1) When a concentrated solution of sodium nitroprusside 
is added drop by drop to a cold solution of cocaine hydro- 
chloride, a precipitate is formed immediately which appears 
under the microscope in the form of well-defined, reddish- 
coloured crystals of cocaine nitroprusside. The crystals 
are dissolved on warming, and reappear on cooling ; they 
are soluble in excess of water. A distinct reaction can be 
perceived in solutions containing 0*004 grm. of cocaine 
hydrochloride per 1 c.c. This test serves to distinguish 
cocaine from morphine. (2) If a cold, saturated solution 
of uranium nitrate be added drop by drop to a solution of 
cocaine hydrochloride, a yellow, crystalline precipitate 
appears immediately. This precipitate is also soluble on 
beating, and appears to be soluble in water. (3) A pinch 
of pure [titanic acid is treated with just sufficient concen- 
trated sulphuric acid to dissolve it on heating. If a trace of 
solid cocaine hydrochloride be added to the cooled solution 
and the mixture l>e warmed until the liquid assumes an 
oily appearance, a violet or blue coloration is gradually 
developed. (4) If a trace of solid cocaine hydrochloride be 
ground up with a little solid potassium ethyl sulphate, and 
a few drops of strong sulphuric acid be added, a distinct 
odour of peppermint is developed on beating. (.5) If solid 
cocaine hydrochloride be ground up with urea, and concen- 
trated sulphuric acid be added to the mixture, an increasing 
blue coloration is developed on heating strongly. Certain 
other orgjvnic amides give a similar reaction. — J. F. B. 

ORGANIC^QUANTITATIVE. 

Olyceroli Determination of in Fats. R. Fanto. 

Zeits. angew. Chem., 1904, 17, 420 — 421. 

Lewkowitsch (this J., 1903, 576) was unable to obtain 
satisfactory results by Zeisel and Fanto’a method (this J., 
1902,992). The autW has therefere made farther expert- 
Inents. He finds that it is not possible to obtain correct 
results by treating the fat directly with the hydriodic acid, 
and that it is necessary to saponify it, to separate the 
soap, and to take an aliquot portion of the aqueous glycerol 


Tannin ; Gravimetric Determination of in Tanning 

Materials and Extracts. J.Paessler. Collegium, 1904, 
81—88, 90—95. 

The author gives a derailed report on the method of tanning 
analysis as discussed at the meeting held by the German 
section of the International Association of Leather Trades 
Chemists at Frankfort on 25th October, 1903, together with 
criticisms and notes on certain details of the iirocess where 
modification may in time become necessary*. The following 
list of quantities of tanning materials, which .should usually 
be weighed out to give the special amount of tannin in the 
liquor prepared for analysi.s (viz., 0*35 — 0*45 grm. of 
taun'ii per 100 c.c.) has been compiled : — 


Algarobilla 

Grins. ) 

.... 9 i 

Mangrove bark 

Grms. 
. 10 

Caiuiigrc 

.... 18 1 

Mmiosti bark 

. 12 

Divi-divi 

.... 9 ' 

Mjrobalans 

. 12 

( )ak bark 

.... tii) 1 

Quebracho woixi 

. 22 

Ojik wooil 

.... 50 i 

Rove nnd other galls. 

. 12 

Pino bark 

.... 32 1 

Sumac 

. 10 

tJarouillo 

.... 1(> I 

Trillo,.... 

. 10 

H(‘Uil()ok bark . . . , 

.... 32 

Vsibinin , . . 

, 14 

Chest nui; wood . . . 


Willow bark 

, 36 

K.nopporn 

.... 12 1 

I’sod materials 

. CO 


Solid extracts, P—7 ^rms. 

Pasty extracts, sp. Rr. above 1*2 or 25° B(*., 9—12 ffrms. 

Luinid extracts, sp. fcv. above 1*15, or 19° Be., 12—18 grms. 

Liquid extracts, sp, gr. below 1*15, or 19° BC., 18— 20 grms. 

— R. L, J. 

Pomegranate Bark, Coca Leaves, and Belladonna Leaves, 
Determination of Total Alkaloids in — — . E. L6ger. 
J. Fhorm. Chim., 1904, 19, 329—337. 

Pomegranate Bark. — A quantity of the finely-powdered 
bark, equivalent to 15 grms. of dry substance, is intimately 
mixed xvith 5 grins, of magnesia and 10 c.c. of water, and 
the moist powder allowed to stand for two hours in a closed 
flask, 150 c.c. of chloroform are then added, and the 
whole weighed. The mixture is then boiled for an hour 
under a reflux condenser, cooled, the original weight made 
up by the addition of chloroform, and the whole filtered, 
100 c.c. of filtrate (a-lO grms. of bark) are distilled, in two 
portions until 80 c.c. of distillate have been collected. The 
re.sidue is transferred to a separator, the distilling flask 
being washed with two washings of 20 c.c. of neutral 
ether, sp. gr. 0*721, the washings being added to the 
chloroformic solution. The ether-chloroform solution is 
shaken out with 10 c.c. of N/IO hydrochloric acid and 
about 20 c.c. of water, and twice washed out with 30 c.c. 
of water. I'he acid extract and washings are titrated back 
with N/IO potassium hydroxide solution, with iodeosine 
as an indicator. The number of c.c. of N/10 acid thus 
found to be combined with the alkaloids x 0*1475 gives the 
percentage of total alkaloids in the bark. It is important 
to ensure exact neutrality of the ether employed by washing 
it, first with a trace ot N/10 potassium hydroxide, then 
titrating back the free alkali with N/10 acid, using iodeosine 
as indicator. 

Coca Xsemes.— The equivalent of 25 grms. of dried 
powdered leaves is mixed with 5 grms. of magnesia and 
15 C.C. of water, the moiat powder is treated in a closed 
flask with 625 c.c. of eth^, sp. gr. 0*721, previously saturated 
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with waters Tlia misetare Is frequently sliakea doling is 
hoDfii} then allowed to stand omnight, again shaken ap« 
and Altered* The ether is then dUtUbd off Irom dOO c.c. of 
filtrate, the residne taken up with 20 c.c. of neutral ether, 
treated with 10 c.c, of N/IO hydrochloric acid and 20 c.c. of 
water, the flank closet with a nibhor oork, and the contents 
well agitated. The acid liquid is separated, the distilling 
flask twice washed with 2.') c.c. of distilled water, these 
washings being used for successive shaking out of the 
ethereal liquid in the separator, then added to the first acid 
liquid. The whole of this is then filtered through a small 
moistened filter, which is then thoroughly washed. Sufficient 
water is added to bring ihc volume ot the filtrate to 150 c.c., 
and the fr(3e acid is titrated back ns described above ; the 
number of c.c. combined with the alkaloids x 0*1585 gives 
the percentage of total alkaloids in the powder. 

Belladonna Leaves, — The process is the same as that 
given for coca leaves. The number of c.c. of acid combined 
with the alkaloids x 0*1445 gives the amount of bases, as 
atropine, in the sample.— J. 0. B. 

Cinnamon Oil t Determination of Value of . A. 

Pouchand. Schweitz. Woch. Chera. Phaim., 1904, 42 , 
126 ; through Chem.-Zeit., 1904, 28 , Bep. »0. 

Tex grms. of the oil are heated on the water-bath, with 
constant agitation, with 20 c.c. of a 80 per cent, solution of 
sodium bisulphite. After the yellow mass at first produced 
has re-dissolvbd, a further (juantily of 40 c.c. of the bisul- 
phite solution is gradually added, whilst agitating and 
heating. After the flask containing the mixture has cooled, 
the liquid is transferred to a separating funnel, the flask 
is rinsed out twice, each time with 10 e.c. of ether, which 
together with another 10 c.c. are added to the liquid in 
the funnel. Tlie liquid is shaken and allowed to separate, 
the aqueous layer is run off, the ethereal solution is collected 
in a tare 1 Erlenmeyer fla.^k, the aqueous portion is again 
shaken with 20 c.c. of ether, the combined ethereal solution 
is evaporated, and the residue is dried at 95*— 100® C. and 
weighed. — J. F. B. 

XXIV.-SCIENTIFIC & TECHSICAL NOTES, 

Colloids J Bibliogrophij of the A. Miiller. Zeits. 
anorg. ('hem., 1904, 39, 121 — 151. 

Colloidal Bodies ; Mutual Influence of Dissolved . 

W. Biltz. Ber., 1904, 37, 1095-1116. 

Thk- author deals with the preparation of colloidal solutions 
of various inorganic substance*, and the polarity of the 
dissolved colloids under the influence of the electric 
current. Some colloids are attracted to the anode 
(negatively charged relatively to water) and others to thi | 
cathode (positively charged), this latter class consisting of I 
the colloidal hydroxides of the metals. The author has 1 
found that solutions of oppositely charged colloids will 
precipitate each other in the form of mixed jellies 
(“ adsorption compounds ") without the addition of an 
electrolyte, whilst similarly charged colloids will not. For 
the mutually complete precipitation of oppositely charged 
colloid.s, certain definite limits of relative proportions 
(equivalents) are necessary. VanaBons on either side of 
the optimum proportion cause incomplete precipitation 
until points are reached at which no precipitation occurs. 
In the precipitation of the negative colloids by salts 
(electrolytes) of the positive colloidal hydroxides, the 
actions of the electrolyte and the positive colloid are 
superimposed. — J. F. B. 

j^romatic Hydrocarbon ; New — IPhenylacenaphthjfl- 
methane], C. Dziewonski and E. Doita. Bull. Soc. 
Chim., 1904, 31 , 873—381. j 

By heating a mixture of bensyl chloride and acenaphtbene i 
with zinc dust, or better with zinc chloride, and fraction- ; 
ating the product, pftmylacenaphthylmethanef or benzyl- 
aeenaphthettet is obtained. After several crystallisations 
from aleohol it forms long white silky needles, soluble in 
most organic solvents, and in cold sulphuric acid. It 


melts at US* and hoUt at C. On oxidatbn it 

yields a mixture of beauylmaphtbalic aoid and it» anhydride, 
which on further oxidauon are converted into the cotre- 
iponding denzoyf-compounds — 

C^Hj.CO.CioU, : (COOH)^, 

The imides of both these acids, and the oximes of the latter, 
were prepared and described.— J. T. 1). 


Crahr asrport. 

GEJNTAHAJL. 

Transvjlal; Import Trade op the m 190B. 

Bd. of Trade J.y March 81, 1904. 

Twelve Twelve 

Articles. Months ended Months ended 

i Bee.. 1902. Bee.. 1903. 

£ £ 

Metals, and inRnnfactures of 2.033.000 4,003,000 

Leatbor and manufactures i 028, IMW 735.000 

BruKs and cheoueals j 420,000 COO.OOO 

(Jroccnes and oilmen’s stores} ! 

(includes oils and pamts) 310,000 308.000 

Soap and candles 187,000 i 246.000 

Arms and ammunition ' 10,(H)0 210,000 

Toti.l of all articles i 13,003,000 10,581,000 


I Of the total value of merchandise imported into the 
I Transvaal during the year 1908, 8,006,000/. worth were 
! sent viti Cape (jolony, 8,234,000/. worih vid Natal, and 
' 3,291,000/. worth vid Delagou Bay. 

I Cape Colony ; Trade op , in 1908. 

! Bd. of Trade J., March 31, 1904. 

I Imports into Cape Colony. 

T, ■ • t 1 ...1 Year ended Year ended 

Principal and other Articles. 


Metals and metal manufactures j £ 43 


(includes iron, lead, machinery, 

and Imruware) 

Leather and leather manufactures 
Alcoholic beverages (includes 

wine, beer, and spirits) 

Brugs and chemicals 

Coal, coke, and patent fuel 

8oap and candles 

Barthenware and crockery. i 

Paints and colours ' 

Cement j 

Bynumiteund blasting oompounis 
Oil, mineral..... 1 

3.nS8.000 

1.564,0n[) 

1,005.0IK> 

422.000 
JHI8.0OO 

292.000 

140, (KK) 
111.000 
111,000 

70.000 

181,000 

4,037,000 

1,481,009 

680.000 

366.000 

285.000 

281.000 

196.000 

158.000 

151.000 

143.000 

136.000 

Total of all merchandise . 

29,575,000 

31,420,000 

Exports from < 

^ape Colony, 


! 

Principal and other Articles, j 

Year ended 
Bee. 31, 1902. 

Tear ended 
Bee. 31. 1803. 


£ 

£ 

Geld (raw) | 

Wdhl (washed, scoured, and in the 1 

6.015,000 

11,880,000 

Breaae) > 

1,880,000 

1,818,000 

460,000 

Hides and skins 

483,0f)0 

Ckipporore 

278,000 

457,^ 

Total of all merchandine. . j 

16,888,000 1 

21,004^ 





m jomMTAL OF THE socaiar '^^mnoAi. indottet. 


V. > pAVCMTi IN Canada. ' j 

’ UX Com, Reps.. No. 19*3, March 29, 1904. i 

Th» following refer* to amendments to Ihe Patent Aot j 
passed at the last session of the Dominion Parlianaent ; — i 

A patentee must commence manufacture within two j 
years from the date of issue of his patent, otherwise it is , 
unll and void. There are some classes of patents, hov/ever, j 
that would be difficult to manufacture in advance of the 
public demand. In such cates the comiuissiotier of patents 
has power to place the applicants under the terms of 
section 7 of the Act, the effect of which would be to delay , 
manufacture until application is madu for a licence to sell 
the patent invention. Then, if the commissioner is satisfied i 
there has been neglect or refusal to manufacture or sell the | 
patent, ho may grant the licence applied for. The commis- i 
sioner of patents has issued a circular indicating the kinds of | 
patents which come under section 7. They are as follo%v8 : — | 
Patents for an art or process ; patents for improvements on ' 
a patented invention, when both patents are not held by the 
same person ; patents for certain appliances or apparatus j 
in connection with railways, telegraph, telephone, and lights i 
ing systems, and other works usually under the control of 
public or large private corporations, and which appliances 
or apparatu"! cannot be installed or constructed without the 
consent of such corporations ; and patents for inventions 
which are manufactured or constructed only to order and ’ 
are not, according to cuatom, kept in stock. At present ; 
the patent office is in frequent receipt of petitions from 
patentees asking to come under the provisions of section 7. 

SWKDKNJ ISxi’ORT TraDM OF , IN 1908. 

Foreign Office Annual Series, No. 3123. I 


fiMto soda to the distributing markets readbed A 

total of twsrly 1^000, fiOO^. This is less than in 1902. 

' The exports of nitrate of soda in the years 1902 and 1909 
are giren h^ow, in quintals of 101*4 pounds. 


— 

1902, 

1908. 

Changes. 

Belgium 

France 

Germany 

Holland 

Tons. 

1,277,008 

3,(t.'}4,2l7 

7,802.210 

I,41t5..8ll0 

1.102.002 

1,822.445 

5m.m 

7,924,414 

Tons. 

1,775,457 

4,759,355 

8,488,434 

2,051,351 

602,128 

1,00(3.178 

875,.345 

5,650,511 

Tons. 

I. 408,389 
I. 1,725,138 
I. 1,126,218 
I. 085,045 
IJ. 000,5.39 
I. 288,783 
D. 214,470 
1). 2A67.908 


Uniled Kingdom 

Misoellaueons 

Oontinent, for orders 

Total, Europe 

24,089,154 

26,174,754 

I. 1,085,605 

United States, East Coast. . . 
United States, West Coast . . 

5.042,882 

1 558.457 

4,931,020 

082,646 

T). 110.76,3 
I. 424,189 

Total, United States 

5.(100.839 

! 6,914,275 

I. 313,430 

West Indies 

South America 

Africa 

Auatmlia 

Japan 

Mauritius 

Other countries 

4^958 

113,877 

’*440 

242.172 

i 49,232 

42,779 
90,291 
26,844 
55,881 
58,027 
276,081 

I. 49,283 

1). 179 

r. 23,570 

I. 20,844 

I. 66,871 

1. 53,627 

I. 38,509 

Grand total 

30.089,440 

31,088,29*4 

1. 1,59,3,854 


This increase in exports was duo to heavy shipments to 
the beet-sugar growers in Germany and France, and to pur- 
chases by powder manufttcturers and others in the United 
States. 


The exportation of matches from Sweden amounted to I 
1,816 tons more than in the previous year. Paper of all i 
kinds shows a large increase — from 69,550 tons in 1902 to j 
82,206 tons iti 1903 — in fact the amount has more than 
doubled itself in the last four years. Wood-pulp (chemically 
prepared, dry) rose from 178,421 tons in 1902 to 224,57*3 
tons in 1903. Iron ore shows an increase of from 1,719,293 
to 2,827,551 tons. j 

Skins and hides were exported in considerably larger J 

S uantities and were valued at .5,894,000 kr. (.327,440/.) ; 
leir value in 1899 came to 3,686,000 kr. (204,700/.) ^ 

In regard to Swedish brandy and spirits, the exportation 
of which, in former years, came to from 160,000 to 200,000 
litres per annum, the quantity exported last year was only 
36,400 litres ; it should, however, be noted that the pro- | 
duction of these spirits is meant for home consumption. 

IIL—TAR PRODUCTS, PETROLEUM, Etc. 
Trinitrotoluol : fJ.S. Customs Decision. 

March 16, 1904. 

Trinitrotoluol was decided to be dutiable at 20 ucr cent. 
ad valorem as a “ preparation of coal tar, not a colour or 
dye ” under paragraph 15 of the present tariff act. The 
importers claimed free entry under paragraph 524, which 
provides, among others, for toluol, nitrotoluol, and dini- 
trotoluol. Since trinitrotoluol is not included in this 
enumeration, the assessment of duty was affirmed, as above 
stated. — R. W. M. 

Vn.-^ACIDS, ALKALIS. Etc. 

Chilean Nitrate Trade. 

Eng. and Mining J., March 31, 1904. 

Last y'oar the export tax, which is 56 cents per quintal, 
y ielded the Chilean Government a revenue of 17,742,64.5 dols. 
The exports in the year 1903 amounted to a total of 
31,683,294 quintals. Prices were unusually high; 6s. to 
7a. Z‘id. per quintal for 95 per cent, quality, and 6a. 6d. to 
Is. 4* 5d, tor 96 per cent, alongside steamer. At these prices 
last year’s exports had a total value of over 10,200,000/., 
whion is nearly 12 per cent, better than 1902, and 
the behest for gome years past. At the ruling ocean 
freights of 12^. Cd. to 2U. 8</. per ton, the cost of shipping 


Tarapaca shipped 24,140,459 quintals, or over 76 per 
cent, of last year’s total exports; Tocopilhi, 4,246,929 
quintals; Taltal, 1,668,263 quintals; Antofagasta. 895,352 
quintals, and Caleta Coloso, 732,291 quintals. Both Tara- 
paca and Taltal shipped less than in 1902, but this is more 
than offset by the increased movement from the other ports 
and the initial exports from Caleta C/oloso. 

Sulphur; Sicilian . 

Eng. and Mining J., March 31, 1904. 

Tliere arc exported annually over 475,000 long tons of 
sulphur from Sicily. A feature is the heavy accumulation 
of stocks iu Sicily, amounting, on Dec. 31, 1903, to 
361,220 tons. 

By far the largest consumer is the United States, which 
takes annually nearly one-third of the Sicilian exports. 
In 1903 that country i-eceived 155,996 long tons, of 
which 121,845 tons were best unmixed seconds, consumed 
principally by. sulphite pulp manufacturers, and 3*1,151 
tons taken Ijy acid manufacturers and others. During 
recent years the high prices asked for brimstone have 
encouraged greatly the consumption of the cheaper pyrites 
sulphur. In 1903 imported and domestic pyrites furnished 
nearly 60 per cent, of the entire sulphur used in the 


Destination, 1 

1902. 

1908. 

Changes. 


Tons, 

Tons. 

Tons. 

Austria 

19,080 

17.026 

D. 1,100 

Belgium 

12,828 

15,238 

I. 2,010 

France 

67,249 

74,872 ! 

I. 7,128 

Germany 

26.906 

82,55.3 

I. 0.647 

Greece and Turkey 

20JS46 

22.133 

1. 1,685 

Holland 

8.048 

5.157 

D. 3,491 

Italy i 

1 46,008 

46.572 

D. 81 

Russia : 

17,295 

16,068 

0. 2,227 

Scandinavia 1 

1 24,918 

28,292 

I. 8,374 

Spain and Portugal 

1 12,803 

18,163 

I. 6,300 » 

United Kingdom 

28.477 

19,210 

D. 6,287 

United States i 

166.919 

166,990 1 

D. ia,92S 

*Othercountnes..., 

18.434 

25,838 

1. 7.349 

Total 

467,819 

476,508 

I. 8,189 


* In 1903 : Australia, 4,756 tons ; Canada, 808 ; East Indies, 8,183 ; 
North and Bouth, Africa, 9.393 ; South Amorim, 2A57“; BAlteerl^d, 
BoufUania, Bulgaria, Malta. Egypt, Syria, and Asia. 8;837; total, 
16,833 tons. 


iiMisAmi . ' i’XftA33it ^ 


United ^ llw fim yesr of the 

Siddkvh oompeet^ the jpTeporCion va» }es« then $o per 
oeut. Darini^ thle period eonsamers hive been obliged to 
pay from 5 dols, to 6 dole, and more for crude briiuBtone. 

The Sicilian 'brimitone export trade is shown in the 
foregoing table in long tons. 

The increase in exports in 1903 i* comparatively small 
when we consider the heavy falling off in the American and 
British purchases^ 

Following are the aelling prices per long ton^ f.o.b. 
shipping ports in Sicily : — 


Quality of Sulphur. 

High. 

1 Low. ! 

1 

i Average 
i for Year. 



— - 




s. d. 

s. d. 

s. d. 

Best unmixed second.*!, bulk 

88 9 

1 80 9 i 

82 6 

Bestunmixed seconds, ground, bags 

80 6 j 

87 6 

88 8 

Best unmixad thirds, bulk 

79 9 i 

78 0 

79 2 

Current thirds, bulk 

79 0 1 

78 9 

77 9 

Refined block, bulk 

88 G j 

[ 85 9 

87 6 

Refined roll, bags 

Refined roll, casks 

9 1 

92 9 

93 10 

100 0 

96 9 

98 6 

Refined roll, usual s’ze sticks, 
cases 

103 9 

101 9 

102 11 

Refined roll, small sticks, cases . . . 

106 6 

103 9 

104 9 

Sublimed flowers, pure, ba«;s 

108 6 

1C3 « 

I 106 2 

Sublimcfl flowers, current, bogs . . . 

99 9 

97 0 

1 99 6 

Sublnnod flowers, commercial, bags 

94 9 

92 3 

93 3 


Compared with 1902, these prices show a substantial 
increase, excepting crude seconds, which are fractionally j 
less, owing partly to the introduction in the market of ' 
ground seconds, and also to the improved quality of best i 
thirds. Prospects for lower ])rice8 are not favourable. | 


BuuniK Sfttniiu>n : U.8, Coflaroarii l^istON. 
s ifcirijAld; 19U4. 

Barinni antphide waa held/^o he proper^ duittble hi 
85 per cent, ad valorm aa a bhomidhl aalt, nnder parii^ 
graph 8 of the present tariff.—E. W. M. 

Bosix GnJisa : U.S. CtrsTOHS Dkoctiok, 

March 23, 1904. 

It was decided that borax glass is dutiable at 5 eentl'^ 
lb. as borax,” under paragraph 1 1 of the present Tariff 
Act. The claim of the importer was that it was dntiat^ 
as borate of soda containing over 30 per cent, of anhy^oaa 
boracic acid.” The testimony showed tW it was wajAy 
anhydrous borax, and was used as a dux in metallurgical 
operations in the same manner as borax. Wl^e recog- 
nising the fact that the most common form of borax con- 
tains 10 mols, of water, it was also noted that riiere are 
other varieties also known to trade and commerce, of which 
borax glass is one, differing from the others only in the 
absence of water of orystalUxiition. The term ” borax ” 
being more specific than borate of soda,” was therefore 
held t > correctly describe borax glass. — K. W. M. 

X.-^METALLVRGY. 

Chromic Iron Orb in Odba. 

U.S. Cons. Reps., No. 1906, March 21, 1904. 

An extensive and rich deposit of chromic iron ore has 
been found on the coast of Cuba, SO miles from Baraooa, 
It aggregates from 8 to 12 ft. in thickness. It is said that 
the freight rates by water will permit of its transportation. 


The Potash Syndicate. 

Eng. and Mining J., March 31, 1904. 

After nearly 25 years of successful operation the German 
Potash Syndicate is threatened with dissolution. The older 
members will not acquiesce in a reduction of their quotas of 
production — for the purpose, apparently, of suppressing the 
modern works Nor will the members sanction the pur- 
chase by the syndicate, as is contemplated, of the mines 
optioned in 1 902 by Americans. 

The syndicate was founded in 1879, after 22 yeats of 
competition and limited consumption. In 1879 the output 
of crude potash salts amounted to only 768,971 metric 
tons, but 23 years later, in 1902, it had increased to 
8,250,835 tons. Simultaneously, prices have improved, as 
a result of the growing consumption which has been 
encouraged by systematic propaganda among agricul- 
turists. At the same time the industry has been consoli- 
dated by the periodical renewal and revision, for a term 
of years, of the agreement. The last compact was signed 
June 30, 1901, and expires on December 31, 1904. The 
number of works represented by the Verkaufs Syndikat 
has been gradually increased, and now amounts to 27, or 
10 more than were officially recognised prior to the invasion 
of the American fertiliser combinations, in 1902. 

Liquid Air; Transportation or . 

U.S. Cons. Reps., No. 1913, March 29, 1904. 

An experiment for the purpose of testing the durability 
of liquid air has been made between Berliu and Geneva. 
For the further growth of this industry the question of 
how far liquid air can be transported without serious loss 
by evaporation is a vital one. 

Two quarts of liquid air were delivered to the rt^oad 
at Berlin, packed in a special manner for transportation to 
Geneva. The shipment arrived in Geneva in five days, 
and after a further delay of half a day it was delivered to 
the chemical laboratory of the University of Geneva. The 
gltuis vessel in which Bie liquid air was sent still contained 
one-fourth of a quart thereof, which was at once experi- 
mented with. 

It is stated that this was the longest distance over which 
liquid air has been transported, and the result was on- 
ooungiog to make larger shipments, where the loss would 
be relatively less. 


XIl.^FATS, FATTY OILS, Etc. 

Cotton-Skbd ; Utilisation ox Indian — — . 

Agricultural Ledgei',** 1903, No, 9. (See also this J., 
1904, 279.) 

The export of cotton-seed from India increased from 
48,485 cwts. in 1899—1900 to 3,974,000 owts. in 1902— 
1903. The seed at average Indian prices can be profitably 
exported when the price of cotton- seed oil in Kngiand is 
20/. or more per ton. 

Egyptian ootton-secd commands a higher price, as it 
contains a larger percentage of oiT and has no adherent 
“ fuzz.” The Indian cake is about 10.v. per ton cheaper at 
Hull than the Egyptian. 

The quantities of oil seeds exported from India during 
1901-2 and 1902-3 were as follows : — 


Kind of Seed. 

1901-2. 

1902-8. 

Linseed.. 

Owts. 

7.828.000 

G, 925, 000 

2.447.000 

2 036 000 

Owts. 

A328,060 

8.927.000 

8.788.000 

Rape-soid 

Sesarnum 1 

Ootton-Sved, i 

Poppy-seed i 

’miooo 

1,085.000 

966,000 

Earth nuts 



These exports are considered more profitable than if oil 
industries were fully established in India, because the cakes 
obtained are worth much less in India than in Europe. In 
the larger villages of India excellent cakes are pr^ared 
from seeds capable of easier manipulation. Hydraulic 
press mills capable of treating ootton-seed have, however, 
now been established at Lahore and elsewhere. 

The Director of Agriculture has investigated 100 indige- 
nous and exotic vaneties. The comparative values are 
shown by tables giving the number of seeds per tola, and 
the percentage quantities of oil and crude fibre contained iti 
the seeds. Some samples of American and Egyptian seed 
contain 10 per cent, more oil than any Indian seed and 
average at least 5 per cent, more. 

Copra Ewobts from Samoa. 

Foreign OJice Annual Series, No. 8182* ; , , 
Copra, at present the pnly imnoriant 
was Subject to a serious decline in price at the 
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of tUe year, as the value in Samoa is now only 9/. 15*. 
per Jong ton f.o.h. steutuer, when, last year, it was 
eagerly sought for at 14/. ; trade suffers accordingly. The 
Sydney market absorbs Samoan copra to the extent of 
8,000 to 4,000 tons yearly. The total quantity of Samoan- 
made copra shipped from Western Samoa during 1903 has ! 
Iieen 7,000 tons, worth, at say 10/. per ton, 70,000/. There 
is no export duty. | 

The value of copra exported was as follows: — 1899, i 
90,000/.; 1900, 46,000/.; 1901, 85,000/.; 1902, 94,000/.; , 
1903, 70,000/. 

The quantity of copra made yearly in Western Samoa 
ranges from 5,000 to 8,000 tons, of which, say, two-thirds 
are supplied hy the natives, the rest coming from the ; 
plantations of the Deutsche Handels und Plantagen Gesell- j 
schaft. This article is not likely at present to have its [ 
yield increased. Tutuila prtwluces yearly about 500 tons, ' 
now purchased by the United States Government from the | 
natives at fixed rates, and then resold by sealed tenders, j 
In 1902 they obtained from the agent of a Hamburg firm i 
12/. to 18/. per ton, delivered in the Goverument sheds. | 

Soap fhom the Castor BEAy. ; 

U.S. Cons. Reps., No. 1907, March 22, 1904. 

Parties in the State of Duranero are interested in pro- , 
cesses or machinery for the making of soap from the 
castor bean. The plant {Ricinus communis, also known in 
Spanish countries as Palma vristi) grows extremely well 
there, very speedily coming in places to be as high as a 
small tree, and produces in abundance. A great deal of 
common soap is made in the “ Laguna district ” of , 
Durango and Coahuila, the great cotton district of Mexico, | 
especially hy one large factory. The cotton seed is used I 
for this purpose, hut the soap produced for common use | 
hereabouts, not being perfumed, has a very bad odour. I 
Some time since a large* experiment was undertaken with i 
a view to extracting the oil of the castor bean, and also | 
for making soap from it if possible, hut failed, and the i 
plant has lain idle for several years. i 

XVI.— SUGAR, STARCH, Etc. \ 

Sugar Prohuction op Germany. j 

Bd. of Trade J., March 31, 1904. 

According to statistics published in the Reivhsanzeiger, \ 
the quantity of raw sugar produced in Germany during j 
the period from 1st September, 1903, to 28th February lust, ! 
huiug the first six months of the 1 903-4 sugar campaign, I 
was 1,625,299 metric tons, compared with 1,401,944 j 
metric tons during the corresponding months of 1902-3. j 
The quantity of refined sugar produced decreased from 
777,763 metric tons during the six months September, 1902, | 
to February, 1903, to 753,477 metric tons during the six i 
months September, 1903, to February, 1904. 

The total quantity of beets used during the first half of 
the present campaigu was 12,706,527 metric tons, as com- , 
pared with 11,255,958 metric tons during the corresponding ! 
months of 1902-8. 

Sugar Production of 

Bd. of Trade J., March .31, 1904. 

According to statistics published in the BoUctino delle ! 
Einanze, the production of sugar by the .33 sugar refineries { 
of Italy during the year 1902-3 was 954,091 quintals, 
of the value of 64,115,038 lire. These figures exceed ] 
those of 1901-2 by 211,102 quintals, and 1,416,34.3 lire ; 
respectively. j 

XVIL^BREWING, WINES, SPIRITS, Etc. j 

Claripyino Powders : U.S. Customs Decisions. | 

March 24, 1904. ! 

A mixture, which on analytis was shown to contain i 
3^’ 18 per cent, of tannin, 5*35 per cent, of rameral matter, ! 
with the balance non-tannin org4nic matter, was decided tc j 
he dutiable at 50 cents per lb., as “ tannin,” under para- | 
graph i of the present tariff. TUe evidence shoued that it | 


was a mixture and not a definite ehemioid eoinpoQnd,as 
claimed by the importer, and that the tannin ' was the 
component material of chief value. — R. W. M. 

X VIII. B.—S ANITA TION. 

Sewage; Teeatmknt op — . 

The Commissioners appointed to inquire and report upon^ 
the inetbods of treating and disposing of sewage have issued 
a third volume of their fourth report, consisting of a 
copiously illustrated folio Blue book of 316 pages, the 
whole of which is devoted to reports by Dr. Houston on 
bacteriological investigations, with special reference to the 
contamination of shell-fish. The following results are stated 
as general inferences, which are, perhaps, warranted on 
a broad and common-sense view of the whole investiga- 
tion ” ; — (a) That a water which, from the bacteriologist’s 
point of view, would be considered very impure, may, after 
filtration, although still contaioiiig an appreciable number 
of bacteria seemingly of intestinal derivation, be used for 
domestic purposes without any very definite or detectable 
harm resulting. (5) That the water of a tidal river grossly 
polluted in its lower estuarial reaches may, after a flow of 
some 25 miles, become so far purified by sedimentation, 
dilution, and the operation presumably of bactericidal 
agencies, as to become seemingly as little objectionable, or 
in some respects less objectionable, hacteriologically, than 
certain of our public water supplies, (c) That the deposition 
in the sea of chemically precipitated sludge in enormous 
quantities, if carried out under proper conditions, need not 
result necessarily in the production of nuisance or serious 
pollution of the surrounding water, and that such deposition 
may be thought of as an economical and seemingly not 
unsatisfactory means of disposing of this material. Con- 
clusion is somewhat modified hy an appended note 
setting forth that, in the opinion of the writer, who holds 
rather a contrary view, it in no way implies that impure 
waters, even after ctireful filtration, are necessarily uniformly 
safe for potable purposes. I’he question to he dealt with 
in the report concerns the facts dieted during the period of 
observation, and these seem to indicate the danger of hastily 
condemning waters and other materials without a wider 
knowledge of comparative bacteriology, and of the correlation 
of bacteriology and epidemiology, than is at present available. 
Perhaps it may be said, in other words, that the results so 
far obtained are only contributions towards the attainment 
of a final decision on the questions which are involved. 

XX.— FINE CHEMICALS, Etc. 

Thorium ; Occurrence op in Cey'lon. 

Imp. Inst. J., March 31, 1904, 13. 

Specimens of mitierals, supposed to be monazite and 
urauiiiite, sent from Ceylon, have proved to be thorite, a 
silicate of thorium,' containing 66 per cent, of tliorium 
oxide, and a new mineral, which it is proposed to name 
” thorianite.” The latter contains 7.5 per cent, of thorium 
oxide, with small quantities of cerium, uranium, and lead 
oxides. Thorianite is richer iu thorium than any mineral 
at present known, is strongly radio-active, and may prove 
to be a source of radium. The Imperial Institute expects 
shortly to receive further specimens and information as to 
the occurrence of these minerals in Ceylon. 

Hexamethylenetetramine: U.S. Customs Decision. 

March 22, 1904. 

Duty was assessed on this article at 55 cents per lb. under 
paragraph 67 of the present Tariff Act, as a ” medicinal 
preparation in the preparation of which alcohol is used.” 
The importers claimed that it was dutiable either as a 

chemical compound,” under paragraph 3, at 25 per cent. 
ad vttL, or as a “ manufactured article unenumerated,” under 
section 6. As no conclusive evidence was offered to show 
that alcohol had not been nsed, the assessment of duty as- 
above was sustained. — B. W. M. 
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I.— PLANT, APPARATUS. AND MACHINERY. 

[A.] 74. 5*2. Gratzel. Catalytic processes and apparatus 
therefor. March 29. 

7462. Griffith. Method of and apparatus for purify- 
ing water or other liquid. March 29. 

7619. Harvey. Crucible furnaces. Marcli 31. 
7667. Butler. See under XVIiT. A. 

7694. Holland. Cupola [U.S. Appl., April 3, 
19031*. March 31. 

7739. Hoffbaur. Drying apparatus. March .31. 
8080. Hutchinson. Method of determining vapour 
pressure of liquids above and below boiling point. 
April 8. 

83.59. Westaway. Machinery for drying granulated 
fat and substance in a like condition. April 12. 
8481. Sagasser. Apparatus for purifying liquids by 
centrifugal force * April 13. 

8600. Bccman. Mixing, churning, concentrating, 
or drying semi-liquid or viscous materials, and 
apparatus therefor. April 20. 

8605. Webb. See uytder X. 

[C.S.] 6925 (1903). d(' Marche ville. Hydro-extractors. 
April 7. 

7128 (1903). Kirkland and Cooke. Utilising waste, 
luat in brick and other kilns. April 7. 

7860 (1903). Raynaud. Manufacture of solidified 
liquids aud of a material therefor. April 7. 
10,053 (1903). Smith.son. Packing for acid towers 
aud condensers. April 13. 

10,498 (1903). Rceh. Filters. April 20. 
11,632(1903). Lang. Utilising the heat of chemical 
reaction for heating fluid. April 13. 

12,195 (1903). Jones. Furnaces. April 7. 

3165 (1904). Su/uki. Piled vacuum evaporating 
apparatus. April 7. 

4575 (1903). Ellis (Maschinenfahr. Grevenbroich). 

Filtering apparatus. April 7. 

4602 (1904). Thompson (Hanrahan). Drying kilns. 
April 20. 

• 

II.— FUEL, GAS, AND LIGHT. 

[A.] 7347. Thwaite. Process and apparatus for geue- 
ratiog combustible gas from hydrocarbonaceous 
and other solid fuel. March 28. 

„ 7481. Kuess. See under U\, 

„ 7592. Radcliffe. Gas generators aud the manufac- 

ture of gas. March 30. 

„ 7668. Wien and Miniz. Incandescence mantles for 

gas and like illuminants, and process of manu- 
faoturing same. March 31. 

„ 7767. Hamilton. Gas producers. April 2. 

7793. Phillips. Method of enriching hydrocarbons 
and the like. April 2. 

7930. Grossraann. Manufacture of coal gas. 
April 6. 

„ 7959. Woodall and Duckbam. Carbonisation of 

coal, and apparatus therefor. April 6. 


[A.] 7979. Bootillier. Oas prodocers for poor ga« free 
from tarry matters. [Ft. Appl.j April 7, 1908.]* 
April 6. 

„ 8144, Nyren, Enriching gas, and apparatus there- 

for. April 9. 

„ 8322. Twombly. Self-heating hydrocarbon gas 

generator.* April ll. 

„ 8325. Ruhlmauii. Process of manufacturing 

incande.'icent mantles.* April 11. 

„ 8492. Hodge. Gas purifier and grids. April 13. 

„ 8640. Redman. Apparatus for purifying g»«. 

April 15. 

„ 8659. A«hby. Gas-raaking retorts. April 15. 

„ 8738 Mcllquham. Gas-producing plant. April 16. 

„ 8827. Tonkin and Puplett. Manufacture of pro- 

ducer gas, and apparatus used therein. April 16. 

[C.S.] 7490 (1903). Landriset. Process for the purifica- 
tion of acetylene gas. April 7. 

„ 7871 (1903). Gregor, Agglament, Ltd., Yto, and 

Fortifier. Manufacture of artificial fuel. April 13. 

,, 9818 (1903). Rowe and Bickerton. Gas producers. 

April 20. 

„ 10,624 (1903). Pearson. See under YU. 

„ 11,561 (1903). Lion. Carburetting air by means 

of na]>hthalene and generating naphthalene 
vapour in connection with lamps for lighting 
purposes. April 7. 

„ 18,206 (1903). Jas. Apparatus for producing com- 

bustible gas from volatile liquid hydrocarbons. 
April 13, 

„ 13,222 (1903). Jas. Apparatus for the purification 

of gas. April 13. 

„ 14,335 (1903). Bridson. Generation of gas from 

petroleum oils. April 7. 

„ 25,763 (1903). Hovine and Breuille. Manufacture 

of producer gas, &c. April 7. 

„ 1887 (1904). Hoffman and Clark. Artificial fuel 

April 7. 


I II. —DESTRUCTIVE DISTILLATION, TAR ' 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 7481. Kuess. Process for solidifying petroleum 
and other mineral oils for their application as 
fuel. [Appl. in Tunis, Nov. 6, 1908].* March 28. 


IV.— COLOURING MATTERS AND DYESTUFFS. 


[A.] 7363. Imray (Soc. Chera. Ind. in Basle). Manu- 
facture of amidothiophenyl derivatives and dye- 
stuffs therefrom. March 28. 

„ 7398. Johnson (Badische Anilin und Soda Fabrik). 

Manufacture of alizarine. March 28. 
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7692. Newton (Bayer and Co.). Manufacture of 
anthracene dyestuffs suitable for dyeing and 
printing. March 31. 

7725. Abel (Act.-Ges. f. Anilinfabr.) Manufac- 
ture of new sulphurised dyestuffs. March 31. 

7868. Lake (Oehlor). Manufacture of mono-azo 
dyes. April 5. 

7963. Newton (Bayer and Co.). See under 
XIII. A. 


8282. Newton (Bayer and Co.). Manufacture oF 
new anthraquinone derivatives. April 11. 

8503 (1903). IljinskiJ and R, Wedekind and Co. 
Manufacture of halopn derivatives of oxjr- 
anthraquinones, April 20. 

11,008 (1903). Abel (Act.-Ge8. f. Anilinfabr.)* 
Manufacture of new green sulphurised ooibuiEipbg 
matters. April 18. '"''k 

12,099 (1908). Newton (Bayer and 
facture of anthracene derivatives. April i 
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[C*S,] 13,298 (1903). Imray (Soc. Anon. Mat. Col. et 
Prod. Chinm. de St, Denis). Manufacture of 
Kulpburised dyestuffs. April 20, 

„ 12,681 (190.3). Johnson (Badische Anilin und 

Soda Fabrik). Manufacture of soluble com- 
pounds or salts of basic colourinf? matters. 
April 13. 

„ 12,870 (190.3). Kliis (Chem. Fabr. Sandoz). Ma- 

nufacture of blue sulphur dyes. April 7. 


V.— PREPARING. BLEACHING. DYEING. 

PRINTING, AND FINISHING TEXTILES, YARNS. 
AND FIBRES. 

[A.] 7360. Bartelt. Apparatus for preparing bleaching 
liquor. March 28. 

„ 747.J. Stables (Eyres and Sons). Waterproof 

fabrics. March 29. 

„ 7745. Pope and Hubnor. Engraved bowls or rollers 

for producing reflected finiiib on textile fabrics, 
paper, or other lamellar rnaterials. April 2. 

„ 7780. Londrum. Scouring, milling, and dyeing of 

fabrics and other analogous materials. April 2. 

„ 8084. Parkinson. Method of producing light 

waterproof cloths for garments. April 8. 

„ 8107. Ostersetser. Finishing woven and other 

textile fabrics printed with patterns in metal 
powder.* April 8. 

„ 8288. Johnson (Badische Anilin und Soda Fabrik). 

Production of blue to blue black shades on wool. 
April 11. 

„ 8409. Gruschwitz and Hermiiighaus. Jigger dve- 

ing machines. April 12. 

„ 8433. Serkowski. 'Ihe waterproofing of materials 

such as fabrics, tissues, paper, «&c. April 12. 

„ 8531. Palmer. Figuring or shading velvet.* 

April 13. 

„ 8545. Cross. Treatment of cotton hulls to obtain 

useful products therefrom. April 1.3. 

„ 8551. Mbller-Holikanip. Manufacture of size for 

cotton yarn, April 14. 

„ 8570. Partridge. Machines for dyeing yarn and 

slabbing. April 14. 

„ 8813. Mandleberg. Manufacture of waterproof 

fabrics. April 16. 

[C.S.] 6731 (1903). Lake (Mattel). Apparatus for 

dyeing sliver and other textile fibres. April 7. 

„ 7206 (1903). Mauusell - 8myth. Process for 

colouring, decorating and treating paper and like 
substances, fabrics, and other materials. April 7. 

„ 8635 (1903). Wiley. Method of and apparatus for 

waterproofing garments. April 20. 

„ 8636 (1903). Wiley. Method of and apparatus for 

applying certain waterproofing agents to textile 
fabrics and garments. April 20. 

„ 10,03.5 (1903). Raw«on and Lodge. Machine for 

dyeing, scouring, bleaching or treatinff with 
liquids, textile fibres in the torm of cops, cheeses, 
Ac., with or without perforated broaches or tubes, 
April 20. 

„ 18,116 (1903). Imray (Meister, liucius, und Brii- 

ning). Printing fabrics with indigo. April 20. 

„ 27,483 (1903). Keefer. Methoi of printing yarns 

or threads. April 7. 

„ 1502 (1904). Row'land. Aniline dyeing compound. 

April 20. 

4596 (1904). Detr^. Tubes for holding yarns or 
threads during dyeing, bleaching, mordanting, 
and like operations. April 7. 

„ 4610 (1904). Willard. Apparatus for dyeing raw 

atook, wool, &c. April 7. 


VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 
[C.S.] 7206 (1903). Maunsell-Smyth. See under V. 


VII.— ACIDS, ALKALIS, AND SALTS. 

[A.] 7397. Johnson (Badische Anilin und Soda Fabrik). 
Manufacture of stable dry bydrosulphites. 
March 28. 

„ 7452. Gratzel. See under I. 

8377. Leslie. Apparatus for the manufacture of 
carbonic acid gas. April 12. 

[C.S.] 8819. (1903). Trivick. Process for the manufac- 
ture of dry sulphates of the alkali metals, and the 
products thereof. April 20. 

„ 10,053 (1903). Smithson. See under I. 

„ 10,3.56 (1903). Hills and Lane. Profiiietiou of 

pure or nearly pure hydrogen. April 7. 

„ 10,624 (1903). Pearson. Manufacture of lime and 

fuel gas. April 20. 

„ 14,831 (190.3). Gloguer. Treating graphite for the 

separation of impurities therefrom. April 7. 

„ 2541 (1904). Hegeler and Heinz. Glover tovier 

process April 7. 

„ 4409 (1904). Fcely. Slaked lime and process of 

preparing the same. April 7. 


VIII.— GLASS, POTTERY, AND ENAMELS. 

[A.] 8440. Richardson, Process of and apparatus for 
manufacturing glass Mriicles.* April 12. 

„ 8602. Fleming. Manufacture of poitery ware. 

April 14. 

[C.S.] 4501 (1904). Hays. Working of glass. April 20. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 7343. Nusch ( Westdeuts. Tlioinas-Phosphat Werke). 
Manufacture of an artificial floor covering. 
Morch 28. 

„ 7385. Potter. Treatment of coneroto. March 28. 

„ 77SC. Spaiz. Manufacture of fireproof stone, 

stoneware, and mortar. March 31. 

„ 8413. Jjatham. Utilising old plaster casts and other 

hydrated sulphate of lime and apparatus thereior. 
April 12. 

„ 8504. Glossop. Manufacture of artificial stone, 

April 13. 

„ 8542. Goddard. Asphaltic-mosaic flooring or pav- 

ing composition.* April 13. 

„ 8619. Goldsmith, Machine for applying colours, 

glaziug-matter, &c., on tiles, bricks, and similar 
articles. April 14. 

[C.S.] 7128 (1903). Kirkland and Cooke. See under 1. 

„ 1617 (1904). Crew. Brick kilns. April 7. 

„ 4409 (1904). Feely. See under VII. 

„ 4606 (1904). Liebold. Manufacture of cement. 

April 7. 

„ 5985 (1904). Frydeiiluud. Manufacture of tiles or 

other glazed at tides from slate or slate refuse. 
April zO. 

„ 6007 (1904). Stoger. Manufacture of artificial stone 

blocks or hricks. April 20. 


X.- METALLURGY. 

[A.] 7344. Simpson and Batt. Treatment, dressing, and 
separation of mineral matters. March 28. 

„ 7367. Simmershach. Process and apparatus for 

smelting ores, more particularly iron ores. 
March 28. 
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[A.] 7419. Bacl&tt. BemoTing molten tieg from open j 
hearth furciaoeH. March 28. 

„ 742fi. Izzett. Kegenerative gas furnaces for melting ! 

steel, &c. March 29. 

„ 7478. House and Cohn. Manufacture of briquettes 

finm powdered iron ore or iron wastes, or from 
iron sand or mixtures thereof for reduction in 
furnaces. March 29. 

„ 7C02. Defays. Beverboratory furnaces. March 80. 

„ 7658. Kunicke, Precipitating boxes for gold or 

other metal bearing solutions. March 31. 

„ 7935. Minnis. Method and apparatus for galvan- 

ising iron and steel sheets. April 6. 

„ 7936. Traubel and Schultze. Process of disinte- 

grating or granulating blast furnace or similar 
slag. April 6. 

7981. Morcadier. Manufacture of spongy or porous 
lead and of articles therefrom. [Fr. Appl., 
April 7, 1903].* April 6. 

„ 8026. King. Removal of furnace slag and utilisa- 

tion of the heat thereof. April 7. 

„ 8102. Sulmau and Kirkpatrick- Picard. Recovery 

of mercury from its ores and compounds. April 8. 

„ 8210. Gin. See under W. 

„ 8811. Kurzwernhart. Siemens regenerative fur- 

naces.* April 11. 

„ 8605. Webb. Apparatus for extracting liquid from 

finely crushed minerals or the like. April 14. 

„ 8677. Hyatt. Gold extraction. April 15. 

„ 8C83. Meadows. Apparatu.s for the manufacture 

of metallic alloys. April 15. 

,, 8817. Malzac. Process for desulphurising by the 

damp method nickel, copper, zinc, and other ores, 
and hydro xidatiug their metals with a view to 
their extraction. [Fr. Appl., May 6, 1903].* 
April 16. 

[G.S.] 12,186 (1903). Gdhrs and Gilhrs. Treatment of 
metallic zinc. April 7. 

„ 13,033 (1903). Glinsky. Protection of metallic 

surfaces from oxidation and from the action of 
liquids, steam, and air. April 7. 

4263 (1904). Swindell (Johnston). Process of 
coating metal objects. April 7. 

„ 4973 (1904). Trezel and Mouthy. Alloy for and 

process of soldering and brazing aliiniiniiim and 
its alloys. April 7. 

XI.— KLECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 8188. Taylor. Electrical insulation. April 9. 

„ 8216. Gin. Electric furnace for converting pig 

iron into steel.* April 9. 

„ 8686. Delafon. Galvanic battery. April 15. 

[C.S.] 15,317 (1903). Collis, Collis. and Head. Con- 
struction of apparatus for the electro-deposition 
of metals. April 20. 

„ 28,805 (1903). Schneider. Electric furnaces. 

April 13. 

„ 3790 (1904). Keller. Electric furnaces. April 7. 

„ 5921 (1904). Soc. Anon. ITnd. Verriere et ses 

Derives. Electric melting furnaces. April 20. 

XIL- FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 8104. Burden (Pierard). Manufacture of tapers, 
wax veatos, candles, and the like. April 8. 

„ 8233. Nicloux. Material for saponifying fats, and 

method for obtaining it, [Fr. Appl., Oct. 14, 
1903.]* April 9. 

„ 8304. Nicloux. Method of separating from castor 

oil seeds or the like a material for saponifying 
fats or oils. April 11. 

„ 8359. Westaway. See under I. 


[CJS,] ^88 (1908). Breda. Process of separating liquid 
ooustitneuts from fats and waxes. April 20, 
iv „ 12,159 (1903). Mapleton. Butter substitute. 

April 13. 

XIII.- PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(i4 .) — Pigments, Paints. 

[A.] 7953. Newton (Bayer aud Co.). Manufacture of 
new colour lakes. April 6. 

„ 8082. Maclvor and Burnett. Manufacture of white 

lead. April 8. 

„ 8800. Haynes and Uii}nes. Coloured marking 

inks for marking linen, cotton, and silk fabrics 
aud the like. April 16. 

(5.)— Resins, Varnishes. 

[C.S.] 14,554 (1903). Terrisse. Treatment of gums' aud 
resins and the preparation of varnishes. April 20. 

(C.) — India-Rubber. 

[A.] 7795. ICaravodine. Treatment and utilisation of 
waste vulcanised rubber aud ebonite. [Pr. 
Appl., July 25, 1903.]* April 2. 

„ 8691. Az. Treatment of vtilcauised caoutchouc. 

April 1,5. 

[C.8 ] 14,001 (1903). Peu.sa. Subhtauce similar to rubber 
and process of manufacturing same. April 20. 


XIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 

[A.] 7761. Taylor. Treatment and finish of leather. 
April 2. 

„ 8368. Russell. Adhesive compound or cement. 

April 12. 

„ 8551. Moller-Holtkamp. See under V. 

„ 8788. Fauebeux aad Boissiere. Process for the 

manufacture of gelatine and glue.* April 16. 


XV.— manures, Etc. 

[A,] 7841. Songster. Ammouiacal and phoapbatic fer- 
tilisers. April 5. 

[C.S.] 8931 (1903). Cross and Dunbar. Combination of 
organic and inorganic materials and substances 
lor manuring and fertilising agricultural Rud 
horticultural soil, &c. April 20. 

„ 36,160 (1908). Horteloup. See under XIX, 


XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 7560. Sharp. Starches March 30. 

„ 8544. Cross. Manufacture of a crystalline sugar. 

April 13. 


XVIL— BREWING, WINES, SPIRITS, Etc. 

[A.] 7329. Dewar. Malting and apparatus therefor.* 
March 28. 

„ 8461. Street and Street. Purification or filtration 

of liquid refuse discharged from distilleries, 
breweries, paper works and other places,* 
April 13. 

[C.S.] 8766 (1903). Harvey. Means for aerating beer of 
the like. April 13. 

„ 3682 (1904). Lapp. Process for providing ifon 

vessels, such as those in which h^r is prepared 
or storedi with a protective coating, mete 
particularly applicable to pasteurisiiig wSwel*. 
April 20. 
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X VIII. -FOODS i SANITATION, WATB^ 

- PUKlFICATlONi & DIStNFECTANTS. 

(^0— ‘ * 


[A] 7594. Tborp. Preservation of food products 
March 30. 

„ 7631. Ohlsson. Method of sterilising food pro- 

ducts and the like. March 31. 

„ 7667. Butler. Production of milk in the dry con- | 

dition known as milk powder, applicable also to 
the ireatraent of analogous matter for reHuemg 
it 10 a dry or powdered condition. March 31. 

„ 7895. Braga. Manufacture of extract of meat.* 

April 5. 

„ 7896. Braga. Manufacture of extract of meat.* 

Apiil 5. 

„ 7955. Graham. Flour, &c., and bread and other j 

foods'made therefrom. April 6. ' 

„ 8129. Fflrst. Dietetic food preparation. Aprils. | 

„ 8167. Wrigley and Chapman. Manufacture of j 

custard powder. April 9. 

[C.,S.] 12,1 59 (1903). Mapleton. See under XTI. 

„ 15,606 (1903). Thompson (Act.-Ges. f. Chem. 

Inti ). Nutritive Hubstanee. April 7. 

„ 26,150 (1903). Horteloup. Nee XIX. 

,, 3682 ( 1904). Lapp. wnticr X VJl. 

( i9 .) —Sanitation J Water Puripication. 

[A.] 7383. Porion. Process and apparatus for disin- 
fecting sewage and like waters.* March 28. 

„ 8461. Street and Street. See under XV IT. 

[C.S.] 14,258 (1903). Ei6heij. Purification of sewage. 
April 7. 

(C.) —Disinfectants. 

[ A.] 8415. Lake (F. Stearns and Co.). Antiseptic 
compound, and process for manufacturing same.* 
April 12, 

[C.S.] 27,889 (1903). Raetz. Process of solidying such 
liquid compotinds of phenol or cresol and soap 
which are soluble in water and form emulsions, 
intensifjiDg at the same time their antisejdic 
properties. April 7. 

XIX.— PAPER, PASTEBOARD, Ere. 

[A.] 7819. Ortmann. Manufacture of celluloid or like 
compositions. April 2. 

„ 7885. Elias. Process of paper manufacture. 

April 5. 

„ 8298. Fell (Bigelow). Pulp washing and filteiing 

machine.* April 11. 

„ 8433. Serkowski. See under V. 

„ 8461. Street and Street. See under XVII. 

[C.S.] 7841 (1903). Lederer. Manufacture of variously 
shaped industrial objects from cellulose com- 
pounds. April 7. 

„ 10,243 (1903). Balstoii and Briggs. Manufacture of 

soluble acetylised cellulose derivatives. April 13. 


[C.S,] 26,150 (1903). Horteloup. TtlMment of furze to 
obtain a food for cattle, paper pulp, and an am- 
monium salt which may used as a manure. 
April 7. 

„ 5126 (1904). Voigt. See under XXII. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 7534. Hamel. Manufacture of concentrated formic 
acid from formates. March 30. 

„ 787.5. Johnson (Koepp and Co). Manufacture of 

formates. April 5. 

„ 7954. Newton (Bayer and Co.). Manufacture of 

a new pharmaceutical prod uct. April 6. 

„ 8302. Abel (Act.-Ges. f. Aniliufabr.). Manufacture 

of derivatives of barbituric acid. April IJ. 

„ 8543. Abel (Act.-Ges. f. Anilinfabr). Manufacture 

of derivatives of barbituric acid. April 13. 

[C.S.] 8095 (1903). Ritsert. Manufacture of medical 
unsDstbetic compounds. April 7. 

„ 11,137 (1903). Imray. (Meister, Lucius, and 

Bruning). Manufacture of derivatives of cyclo- 
hexane and cyclobexene. April 7. 

„ 12,282 (1903). Zimmerman (Chem. Fabr. Scheriiig). 

Manufuc ure of products useful in therapeutics. 
April 13. 

„ 12j773 (1903). Johnson (Kalle and Co.). Maiiii- 

factnre of colloidal products containing bismuth 
oxide. April 13. 

„ 12,798 (1903). Langbeld. Therapeutic products. 

April 13. 

„ 1.3,889 (1903). lloworth (Knoll and Co.). Manu- 

facture of certain new cotarnin salts. April 7. 

„ 14,430 (19i>3). Newton (Bayer and Co ). Manu- 

facture of the monoformyl derivative of 1’3-di 
methyl - 4" 5 - diamido - 2 6 - dioxy pyrimidine. 
April 13. 

26,089 (1903). Verley and Givaudan. Manufac- 
ture of ionone. April 20. 

AXIL— EXPLOSIVES, MATCHES, Etc. 

[A.] 7490. Rusher and Baudinet. Explosive.* March 29. 

„ 7.511. Sel wig. Nitrating fibrous matter. March 29. 

„ 7893. Wetter (J. 1). Riedel). Sulphur compounds 

and priming compositions suitable for the manu- 
facture of matche'*. April 5. 

„ 8041. Mikolajezak. Manufacturing dinitroglyccrine 

arul di nitroglycerine explosives and powder.* 
April 7. 

„ 8678. Tulloch. Manufacture of a high explosive. 

April 15. 

[C.S.] 8278 (1903). Thomson and Thomson. Manufac- 
ture of nitrocellulose and apparatus therefor. 
April 18. 

„ 15,208 (1903). Johnson (Chem. Fabr. Griesheim- 

Elektron). Manufacture of matches. April 18. 

„ 5126 (1904). Voigt. Process of manufacturing 

nitrated cellulose. April 20. 
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12 or 16. No member shall sign more than one nomination 
fprm.” 
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HR. WALTER F. REID IK THE CHAIR. 


THE VOLATILISATION OP 
LEAD OXIDE FROM LEAD GLAZES 
INTO THE ATMOSPHERE OF A CHINA GLOST 
SAGGAR, AND ITS EFFECT UPON THE 
LEADLESS GLAZE WARE IN 
THE SAME SAGGAR, 

BT W. THOMASON, F.I.C. 

Concurrently with the agitation against the use of raw 
lead in china and earthenware glazing operations, there 
have been made by most potters more or less serious 
attempts at the production of a suitable glaze for the 
above purposes containing no lead oxide whatever, and 
still more extensive experiments for the substitution of 
raw lead by fritted lead m one or other of its forms. With 
the composition and solubility of these glazes 1 do not 
propose to deal in this paper, but wish to direct your 
attention to the important part the volatilisation of lead 
oxide from even fritted glazes may play in the production 
of the smooth surface so necessary in the above wares. 
Most makers entering upon the manufacture of leadless 
glazed goods have met with initial snccesses, and have 
been encouraged to pursue the matter further, with the 
result in many cases that the bulk experiments have not 
been so successful as the earlier trials, though absolutely 
no changes may have been made in the composition of the 
glaze and body worked upon. These disappointing results 
have been somewhat vaguely ascribed to the fact that lead 
oxide in the glost oven has been transferred on firing 
during the earner trials from the lead-glazed walls of the 
saggar, and from tiie stiHs upon which the vessels are 
placed in the saggar to the surface of the leadless^lazed 
ware operated upon, but no measure of this transfOTence 
has, up to now, been attempted. This would be a sufficient 
explanation if it could be shown that the actual absorption 
of lead oxide by a leadlesB glaze from a lead*glaze surface 
near to it, amounts to more than a few deeimal points per 
cent., and it is with the extent to which such absorption 
mi^ go on that I wish to deal in this paper. 

To obtain any quantitative reading of the lead gathered 
in process of firing under the above conditions, it is 
necessary first of oil to ascertain the ratio of glaze to bisque, 
since when fired ^e two cannot be separated, and ooose- 
nushtly the analyses have to be made upon the mixture of 
th^ two bodies. 

Bat the first e^rittient, china sauceni were selected as 
oapahle of accurate weighing, and yet fairly rem^ 
ig flat ware. These were {saiefii% dried, H-elghed, 
into a lettjUess glaze, and agsia: nrted and weighed, 
the residt as slm#n in Table A, which also 
tha ^ airing dpob riw The sag^ 


wiim If Iliilazdaf 

^'noi^hle ^tmre'is ' an 

evaryt inatanda,.ai)d .'that tha^ 'iaexaaiieffvaia^«aw 

TheM has ri»etefofa been an apptwfiable ahimt^ at 

material which might bean 

more probably lead oxide. Bnt the actam Ifiirahasels 

than is apparent, for the unfired glaze In que^t 

as one of its constituents raw china clay, whl^ saatii^ a 

loss of 11 per cent, due to combined water oq ; 

The glaze contains per cqnt. of rh'# cnm b|i3r^ 
which at 11 percent, combined water woqld lose par 
cent, on total glaze when fired $ and, therefore, the aot^t 
accumulation of lead, or other oxide, amounts by dbpect 

weighing of the ware to the apparent increase m 

pins 3*16 per cent, on the glaze alone. 

Table A. ' '' 

Leadleas-glazed Saueera in Sttpgar washed with 
Lead Glaze. 


Saucer. 1 

Weight of 
Biscuit, 

No. 

Gnu#, 

1 1 

114*12 

2 ! 

110*18 

8 

108*95 

4 i 

107*02 

5 1 

108*86 

6 

112*98 

7 

108*84 

H 1 

112*79 


i 107*42 

10 ! 

110*45 

11 

113*35 

12 

120*96 

Totals (ex* > i ‘> 11*44 

eluding No. 9) ^ 


Biscuit dip 
and driet 


Grnif. 
itrw 
lil’GO 
iw.% 
117*40 
1W75 
122*60 
110*15 
120*60 
Brulcon in Bil 
118*26 
123*80 
180*10 


1,820*85 


BteouitCHost 
■■ fiwdv V 


Grmi 
ltt*l6 - 

m 

niHag^miw<« 

wm 
iscea 


1 




Excluding have the following total* Biscuit, lJ0i7.*44 

gnns. Biscuit glazed but unflwHl, 1820*86 gnus, TherSfCie^ kucWi 
equals 108*41 gnos. Weight of glazed ware after firing ocusis 
132S*26 grins. Therefore, mcreosa of weight daring firing eqUida 
2*41 grms., equals 2*33 per cent, of the glaise alone. 

From Table A we find on 11 saucers 103*41 gram* (Cp 
dty glaze were used. The increase on weight nn 
amounts to 2*41 grms. - 2^33 per cent, on glaze nlxmA 
Loss of combined water sustained by the glaze grlA 
per cent. Total , foreign matter accumulated is therofio^ 
5*49 per cent. The saucers were now crashed, « nftoA 
examinetl for lead oxide on the average sample. Attains 
showed 0*56, 0*50 «« 0*53 per cent, lead oxide on glaaeA 
biscuit. Calculating from Table A, we find that on ^ 
glaze alone this increase is equal to 6*76 per cent. 
however, practically impossible in a fiictory where most of 
the glazes contain lead to produce an entirely iBpd^tee 
glaze, owing to the same frit kilns an|d mlllk 
employed for glazes of both kinds. , .,Conaeqtm»riy riip 
leadless glaze was examined lor lead *oxide, and to 
contain it to the extent of 0*25 per cent. Thb 
accumulation of lead oxide in kiln is tberefoTO by nnalb^ 
6*78 per cent. — 0*25 per cent. «» 0*58 per (Mdit. 
gain was found tq^.be, bv direct weighing,. 5 v49 per^ Cenf;., 
The abaorpAwR «»y thwspwie atlalk tpjlk ##0100^^ 
figore to have a very appreciable effect opon*i:h!e SfiWlO ^ 

The al^ve figures, while snbstanttaby confirming 
other, make it possible that an excha^ ^ 


taken place, and a small quantity of alkabne ^ 
boric acid, has been transferred to the 
On the other hand, the variation hetweeq, 
obtamed by different methods may be merely mc] 
and, as the quantity of glaze worked up<m ie 
small, this is a not unlikely explanation. 

Having dealt with saucers represe ^ 
thought neoess^ to repeat tbe triil oo ohp| ,i 
hoUow ware. The process was the taam at; 
as the dinppg, 'Weighing, and firing aeb o 
bbmk tfrici Sc experiments wgs cqsrid, 
figgs^ was wai^l out with riiti sama 




'■ mox&xit oi:’^ 




wIilMi Wfti« WM 4tpp«dt Tbtt vtM done Hecanee jt 
itfipafed poiaible that not aU of the water might be 
Oa^le tkf ramoral from the dipped bisque by drying} for 
tbe boraat Irit uned in tbe gjase, when finely ground, 
booflUlha partially hydrated, and the water thus held might 
oomplately removed at the temperature to whioh it 
w|a eonrenieot to raise the ware in drj^ng. Tables B and 
0 represent the weights, &c., of the cups in question. 


for td^a<ws eapemnoed ' hy swmr 
and tpmr ^^euoeessful results ip Wik { lor It is 
eostoip to nie me scrapings from tlW> ware inVas^hrng oiit 
the 8aggam, and these scrapings, consistinifst tot of n 
lead glare, as more and more leadless ware is used Will 
become correspondingly reduced in lead oxide. 

The figures quoted above scarcely establi^^h whether 
thete is, or is not, a corresponding transmission of alka- 
line oxides or boric acid from tbe ware to tbe walls of 


Table B. 

Zeadlest^ghzed Cup$ in Saggar waihed with Lead 
Glaze, a$ in Table A. 


Cup. 

Wftigiit of 
Biscuit. 

Biscuit dipped ^ 
and dried. { 

Biscuit Glost 
fired. 

No. 

Grms. 

GrniM. 1 

Gims. 

1 

]0.3*170 

109*160 

109*160 

2 

85*128 

91*089 

91*110 

.3 

94*681 

100*:i89 

100*466 

4 

102*790 

108*282 

108*8.57 

5 

100*689 

107*8.84 

107*364 

0 

102*2.*17 

108*882 ' 

108*426 

7 

103*624 

110*932 1 

110*922 

8 

102*692 ' 

109*827 

109*446 

9 

100*010 

106*216 

106*238 

30 

90*040 

106*7.87 : 

105*760 

n 

m-m 

' 111*144 

111*24,6 

12 

108*687 

114*489 

114*464 

Total... 

1207*057 ; 

1282*431 

1282*949 


Therefore, glaze on biscuit equals 75';i74. Increase of weight 
during firing equals O' 518. Increase of weight upon glaze alone 
equals 0*69 per cent. 

In Table B we find n similar result of firiug upon the 
weights of the ware as in j'able A, though differeut in 
degree, and No. 7 is an exception in actually losing weight 
— this is due, in all probability, to the accidental removal 
of glaae during setting. On the cups 75*374 grms. of glaze 
were used. Actual increase iu weight, 0'.j 18. Increase, 
0*69 per cent, on the glaze alone. 

Table C, 

Leadlest-glazed Cups in Sagfiar washed with 
Leadless Glaze, 


Cup. 


Weight of I Biscuit dipped Biscuit Glost 
Biscuit. I Hiid dried. ! fired. 


No. 

1 

2 

H 

4 

5 

a 

r7 

H 

9 

-to 

11 

12 


GrmH. 
8.1*819 
92* IW 
»7*76» 
97*481 
103*685 
108*504 
94*869 
101*885 
80*726 



104*027 


Grins. 

89-.801 

97*782 

104*422 

m3*8lS 

109*390 

109*650 

101*424 

107*671 

90*882 

96*117 

111*389 

111*035 


Gnns. 
89*060 
97*640 
104*139 
103*72 
109*1.84 
109*. 880 
101*152 
107*418 
06*090 
94*854 
114*0.58 
110*745 


the saggar, as they are necessarily not accurate to within 
several decimal points per cent., by reason of the low ra^ 
of glaze to glazed ware — ^but so far as they do so, they 
point to tbe probability of this being the case. For tbe 
purpose of this paper, however, it does not much matter 
whether an exchun'^e does or does not take place ; since 
in either event it is obvious that tbe glaze on tbe ware 
becomes very cousiderahly modified in its compositicn, 
and that the tendency will he for it to develop some of 
the well-known qualities of leaded glaze. To ascertain the 
probable experimental error, tbe ware as per Table C was 
crushed, and an average sample examined for lead oxide. 

Lead oxide in this sample, 0*05 per cent, on body and 
glaze; 0*82 per cent, on glaze alone. Examination of 
the glaze before firing showed 0*67 per cent. Couse- 
sequently the errors in analysis do not amount to more 
than 0*1. *5 percent, iu this case, and probably the figures 
for lead accumulation, ns shown by analysis, are not 
further from the truth than this. 

It has been pointed out that le.ad oxide can be found in 
the glaze of some of the leadlesi-glazed wares on the 
market but while there may be instances of makers thus 
wrongly describing their goods, it is more probable that the 
lead oxide is derived from the frit kilns in preparation of 
the glaze, or by the above -nientiooed transference in firing. 

In advancing the 5 — 6 per cent, lead oxide which a lead- 
less glaze may gather in firing as an explanation of some of 
ibe successes experienced by tbe manufacturers in their 
earlier attempts at this work, and their less marked success 
in bulk, I do not mean it to he inferred that this accumu- 
lation of lead oxide is necessary for the production of first- 
class leadless-glazed ware — in point of fact, there is not 
much to choose between the cups of Tables “ B ” and ** C,” 
but it is evident that the presence of lead vapour may have 
a steadying effect on a leadless glaze, and such glaze may 
come to the necessary brightness at a fire just not sufficient 
to develop the surface iu leadless-wsshed saggars. 

Leadless-glazed ware«, fired in leadless-washed saggars, 
are being produced many firms at present, but for tbe 
most part there is either a somewhat lower standard of 
selection set than if lead glazes are used, or an extra price 
is charged if the lead-glaze standard be maintained. 

The presence of so high a percentage of 0* 67 per cent, of 
lead oxide in a glaze intended to be leadless may appear 
anomalous to some, but, as I have explained earlier, it is 
almost impossible, iu a factory where lead is largely used, 
to make a wholly leadless glaze without duplicating the 
grinding plant and frit kilns; and, recognising this difil- 
culty, lor purposes of exemption under special rules for 
earthenware and china trades, the Government considers a 


Total... 


1164*686 I 1239*826 


1280-684 


glaze leadless if not more than 1 per cent, of lead oxide be 
present In the dried material. 


TiH^refore, glaze imflred on biscuit equals 75*141 gnns. Decrease 
during firing equals^* 19*2 grms. Decreuite equals 4*25 per cent, on 
glaze alone. 

In Table C 75*141 grms. of glazeware used. Actual 
3 u8» in weight, 8*192 per cent. Decrease, 4 • 25 percent. 
Total ’Mtonlatmn of lead, or other oxides, 0*69 + 4*25 
per oent. «■ per cent. 

Examtning thfi powdered dnps for lead oxide, it was 
found to exiet in the lirare to the extent of 0*37 per cent. 
Consulting Table we tol mis to be equal to 6*33 per 
cent, of tne glaze alone. The leadless glaze here worked 
upon contained 0*67 per oMt^ iidvontitious lead oxide; 
therefore actual gain iu Dad oxide equals a * 66 per cent. 
We tbua bare two sets of figures corroborating each other 
as before* and establishing Biat, under certain conditions, 
iranftniision of lead oxide take place from the walls 
of tbe saggar to the ware in the fa^ar, and that sueb 
trantmission goes on to an ettent which may easily account 


THE PREPAKATION OF LEAD GLAZES 
OF LOW SOLUBILITV, AND SOME POINTS TO 
BE OBSERVED IN THE PROCESS. 

Br W*. TUOHASOK, X.I.C. 

The fl*ittlDg of lead in tbe manufacture of lead glazes is 
one of tbe oldest, and, under eertam conditions, it may al»o 
be one of the best, methods of preventing plumbisni amongst 
the workers in these glam. So far as this country is 
ooacerned, howevei, up to 189# the mere act of fritting had 
been looked upou as all that eould be done in the matter, 
and no regard had been taken of the composition of the 
frit. The act of fritting tret probably ia itself not tritbout 
a good effect upon the health of the workers ; lihee tho 
vitrified lend oxide (as mbtoiliente for the mW pan) 
was laaa dusty when toed dn the ware than wad the width 




liaite to W tAipit Here, 

however* its access to 

the t^hidu^i* tlircmjillh o^leet of the o^diowry dictates of 
cleahiiiiesi on ^ pai of the irorkersi or through defective 
ventils^ and Oleanintt of the dipping house, &c., by some 
of the tnannfaeturorsy ns sOlubUity in the gastric juice pro- 
ceeded with almost as great rapidity as did that of white 
lead, and oases of plumbisin have occurred in factories 
where none bot mtted lead of tbb composition was 


up to 1898 the use of Mtted or raw glazes was optional 
to the manufacturers, but iu that year the Home Office 
commissioned Drs. Oliver and Thorpe to inquire into the 
best means of ohepking the growth in the number of eases 
of lead poisoning which were yearly occurring in the 
industry, and the results of the enquiry are embodied 
in the Blue Book of 1899 (C. 9207). The Commission 
visited the principal Knglif'h and Continental potteries, 
and the trend of the report was in favour of stricter 
preventive measures iu the shape of age limits, medical 
examination of females (in which sex the disease was 
relatively high in this country), suspension of workers 
suspected of the disease, greater cleanliness in such parts of 
the factory as employed lead oxide, the more extensive use 
of ventilating fans, &c. These regulations, while beneficial 
in themselves, and largely suggested by the manufacturers, 
are not in any way chemical, aud have therefore little 
interest for this Society. 

The Commission further reported upon the form in 
which lead oxide was employed in various continental 
works, and its effect upon the percentage of j>lumbism 
amongst the workers, and found that the practice of 
fritting was distinctly in the direction of safety to the 
workers, though no official register of the cases of lead 
poisoning is kept on the Continent, as is the case in this 
country. In the Continental works, the lead when fritted 
was for the most part lead bisilicate— a harder and more 
insoluble form than any in considerable use in this country 
at the time ; though a* few months previous to the issue 
of the report Messrs. Doulton and Co., Lambeth, had arrived | 
at a similar conclusion as to the low poisoning effects j 
of glazes made with this bisilicate compared with raw 
lead, or monosilicate glazes, and had succeeded iti making 
most of their glazes with this harder material. But the 
advisers to the Home Office did not consider the results by 
raeaus of bisilicate to be, as regards solubility, so good as 
a further chemical study would produce, and in this 
opinion they were justified ; for by adopting a glass 
proposed by Dr. Thorpe, a glaze containing 22 per cent, 
of lead oxide could be produced, having an almost in- 
appreciable solubility. A low solubility is, however, not 
the only property which a glaze should possess. A glaze, 
particularly a lead glaze, must contain certaiu proportions 
of raw material, such as china clay, Cornish stone, &c., 
if it is to work satisfactorily in the dipping tub, aud no 
amoimt of grinding will produce precisely the same effect 
upon a frit as does the presence of a proportion of such 
raw material in the prevention of settlement from the slop. 

The 22 per cent, frit would have made practically all 
the earthenware and china glazes in use in North Staf- 
fordshire district too much fritted, or would have sent up 
their melting point, whilst for majolica purposes, it was 
impracticable on account of its composition, t.e., its low 
lead content. Consequently, Dr. Thorpe did not press 
this formula, but proceeded to show that by maintaining 
a certain ratio between all the bases of the frit, calculated 
to lead oxide, and all Ae acids calculated to silica, low 
solubilities must result. The weakness of such a broad 
statement was that no limit was put to the ^portion m 
which the silica might be replaced by boric acid. Dr. 
Thorpe did not exMnine any frit containing more than 
fi per cent boric acid, whereas it would be possible for us 
at ligmbeth to include this acid to the extent of over 
SJO per cent* ih the frit, if it were tb'jught necessaiy to do 
80 , and irill preserve the ratio as proposed by T)r. Thorpe. 
The TBtio as ffnany proposed by 0r. Thorpe was that all 
thus calcnhiiM imould hot exceed 1*45 ; 1*00 as 
eokiiired to tne hoidi cidehHijrd to silicic amd,. yet, at a 
ojE ibt Royal InWitutiOh pfeyiously the same 


ratio. 

since H mside a more acid and, ooo^wqueaHy, hnore jphriwh 
frit necessary, and* io addition, tended to lori^ mnkthe 
lead oxide ih the Mt, and thei^ore in the ftoihhei-eloae. 

It meant even more than tbk, under origihai 
figures of 8 -00 : r 00, the most reguhwl/ used MtithMitid 
frit would have been available for EnffliSn pottefe^ otz., lea§ 
bisilicate; hut under the Utter ratio this wa* excluded 
from the frits which would fill within the Home Office 
requirements. On the 1*45 : 1*00 ratio Ihr. ThOfpO 
recommended to the Home Office that after a Cartiiun 
period all glazes should have a solubility not e^eedltyt 
2 per cent, lead oxide when treated in a certain manner ^ 
with hydrochloric acid, of the average acidity of gisMc ; 
juice, «.«.» 0*2.') per cent. The frits capable of producihg'i 
such glazes were shown to range io lead oxide from 16 per 
cent, to 44 p3r cent. ^ 

There arc, however, majolica colours which cannot bc 
produced by so low a lead content as even the 44 per cent., 
and consequently by the adoption of this frit such glases ' 
would have been excluded from use. 

Probably the most serious objection to the 2 jper cent, 
standard is. that in it are included glazes of all oUsies, 
from majolica to earthenware and china, vrhich glkzcs 
differ fundamentally in their luelting points and lead 
contents. 

Obviously, therefore, the standard (whatever havc 7 
been practicable to makers of earthenware and chliiiXvraK 
oat of the question for majolica, and this has besn, 
partially recognised, although the proposal, if it had 
become law in its original form, would have included gloscs 
of all melting points. 

Negotiations proceeded between the Home Office and 
the potters, and the following objections were raised to the 
2 per cent, standard :--(l) English potters are being asked 
to accept conditions never before employed by any potters 
in the world. (2) On the Continent, load bisilicate has 
been found to prevent plambism, so there would appear to 
be no good reason why English potters should accept a 
harder and more inconveniect frit. (3) That lead bi- 
silicate, while producing a non-poisonous glaze would rive 
with most earthenware and china glazes a solubiliiy, if no4 
over 2 per cent., at least so near to that figure as to moke 
it unsafe for the potters to accept the standard. (4) That 
the solubility of the frit might vary considerably with its 
degree of fineness. 

In connection with the objection No. 4, figures were 
adduced by the representatives of the potters upon work 
done by Messrs. Jackson and liich to show that the some 
glaze might, in different degrees of snbdtvisioa, yield 
anything from 1 * 3 per cent, to 17 • 5 per cent, lead oxide, to 
0*25 per cent, hydrochloric acid. 

The negotiations, unfortunately, were productive of no 
good result, and the matter was referred to arbitration, the 
manufacturerK refusing to accept any standard of solnl^ity 
whatever, and withdrawing their previous offer to frit the 
lead in all their glazes without accepting a fixed atondaid, 
and the Home Office relying on the 2 per cent, standard 
as advocated by Dr. Thorpe. 

The arbitration award has now been made, and by it oB 
manufacturers who conform to a 5 per cent, standard of 
solubility are exempted from liability shouM a woriter 
acquire lead poisoning in a factory where the proper rules 
of cleanliness are observed by the manofaeturer ; while 
such makers as do not accept this standard must accept, 
liability for damage to the health of the workw on 
similar to the Workmen’s Compensation Act, with liaMli^^ 
for the first fortnight during which the worker w/ 
incapacitated. 

The foregoing r4sum4 of the proceedings between ; 
and the present date, while probably unnecessary for IwW'; 
here to-night, has been thought desirable for pofotfog 
importance of the following figures, in which glaaei 
by lead bisilicate are oonsiderea. ' < :X) 

0ovemmMt M^kbd o/ Testina ih 
portion of the dried g&se is 
■ tlioosahd timps ite pwiri*f ^ 
acid at ifi* 0. for a ptrioff of one 'hotfir,} 




smtBnuj m tm 

lead in the i^Ur^te ii 

ind Tetumed ,&» the aelubility of the glaxe in 

i% open te ci^tiolim^ particnlarly aa to its 
teni^mihU'e a<Qd the tine pf cpntaet of acid and slaae. 
hat it^l^ipeara to give in practice a<g<iod ratio of fiolabTlities 
ol^trgrtotui glaiei. Previous to the issue of the Govern- 
flibit metliod, Messrs. Houltonlhnd Co. had used 0*20 per 
caittv ih^oehbi'W acid , at S7/7° Q. as representing more 
neatly the composition and temperature of gastric juice ; . 
but inasmuch as to work nt ordinary temperatures is more 
conye*li«ht than, at the temperature of the hnman body, 
the Ooverament method was adopted, and this was further 
necessary to obtain concordant results with other workers. 

The frit used at Lambeth is lead bisilicate, and the 
reasons for selecting this compound as the most suitable for 
general porposes are the following ; — (1) It contains only 
two materials, both of which can be obtained almost chemi> 
cally pure, It is known to be fairly insoluble in acids, 
and is yet capable of being conveniently run down in a frit 
kiln# ^d will theece flow mto water, leaving the bottom of 
the kiln clean. (8) Its theoretical composition is 65 per 
eepf,,]ead oxide, and 115 per cent, silica, consequently it can 
be used in the preparation of glazes of high lead content, 
l^e compound is jnade by intimately mixing red lead, or 
Iiitbar|^, and dry flint in the easily calculated proportions, 
trausfeirlng to a frit kiln, and when completely vitrified, 
and, fluid throughout, running off into water, which breaks 
lip the glass into small porticos. 


. ' - .■ 

^ ■ , Sprier. d*:. ■ A, 

Mill mimihg with one-faai^ ij(s 

.^8<aubleLead 

Ozida«perOent« 

Groimd 0 hours. 1*^1? r 

.. M „ vv 

Easily passes laa-mesh, and is in cooditioa Isr dippinii. 

Series B, ' * 

Mill running with its full load. 

Soktble Imad 
(Jxide, per Oent. 

Ground 9 hours 0*90 

M 13 „ 1-20 ' 

27 fl'W^mean 

” ” Ir4*f 1*40* 

„ 8G a*5llmeau 

* Easily passes 160-niesb. , 

The above figures were obtained by grinding the glaie 
in an ordinary granite mill, and show that the first dayfg 
grinding is the most productive of soluble lead oxide, and 
that the subsequent days are of successively diminishing 
effects. Series A and B represent the effect of prolonged 
grinding in mills of a particular class, but, so that ho error 
could be made, the experiment was repeated with a 
grinding cylinder of the Alsiug pattern, and the results are 
stated in iSeries C. 


The most important points in the preparation are the ' 
intimate mixing of the materials, unn their complete com- j 
btas^ou in the kiln ? sinee, if either be defective, a high i 
solubility will result. The resulting frit is not, strictly | 
•peaking, lead bisilicate } for analysis of the glass, as run i 
from the kiln, shows the following proportions ; — ! 

Ey Analysis. ! By Theory. i 


Series C. 

Glaze dontaiiis 14 per cent, total lead oxide. Ground in 
Alsing cylinder. 

Soluble I^ead 
Oxide, per Ceut, 


Ground C hours 0*88 

.. 13 3-06 

13 r29 


, , . Per Cent. Per Cent. 

Lead oxide 61*71 C5*0!i 

Alumina.. Voo 

SUioiii , '10*88 .84*98 


Totals 


91»*.'S6 


100*00 I 

j 


It is therefore evident that the frit has gathered some I 
alumina and silica from the hearth of the kiln. From the 
composition of the fireclay bottom of the kiln, and the | 
anmunt of alumina taken up, it also follows that some lead 
oxide has been lost by volaiilisation. The composition of 
the frit is about one-third of the distance between lead 
khnUcate and trisilicutc, and the loss of lead oxide is about : 
equally accounted for by absorption from the bed of the ! 
kiln and by volatilisation. | 

^The above figures are confirmed by analysis of lead I 
bisilichte from two North Staffordshire houses, and may 
be taken to represent very closely the average composition 
of commercial bisilicate. This frit is referred to as bi- 
silioat© in the following figures. The glaze is now' j 
prepared by giinding the lead frit with a borax frit and ! 
some raw material, preferably china clay or Cornish stone, ! 
WbdOh assist to prevent its settlement in the dipping tub. | 
of the points raised by the manufacturers in ; 
opposing the Home (>ffice standard was that great increases 
of solubiltty might be caused by excessive grinding of the ' 
glaM. These figures were obtained from the rese.arches of | 
Messrs. Jackson and liich, who, u» stated before, found I 
that solubiHttet of l *5 per cent, to 17 *.5 per cent, could be j 
obtained from a flrit, according to its fineness. For their ■ 
purpose these gentlemen elutriated the frit and examined 
the finest and coarsest particles, but wkat the}* did not 
show# so far us I am aware, was the proportion in which 
these extremely fine «^rtiolos would be produced in 
praetioal grinding. Thia is most important, since, if in 
very small quantnies, their jolobiUty, though high, might 
have vwy little effect on theojialnbility of the gkze as a 
whokJ.f Tl!fe.fi>llowing eatpetimewts show that the glaze, as j 
in different 4iot capable of Any such 

variation in seMbility. r 


S4 


t Pass 160 lawn. 


iPi] 


moan 

l‘49t 


Thus substantially confirming Series A and B, 

The figures given above are from a glaze which has 
since been discarded as having an insufficient lead content 
for our purpose at Lambeth, but the ratios will stand. 
While these figures show that Messrs. Jackson and Eich’s 
contention, however thecretically accurate it may be, has 
not the practical bearing which may be read into it ; they, 
nevertheless, prove that some considerable effect is pro- 
duced, and that it would not be safe to work so near the 
standard of solubility as u manufacturer would be doing if 
he used the average continental proportions, and the usual 
continental frit. 

Dr. Thorpe contended that, though under no rules, the 
continental makers were conforming to the 2 per cent, 
standard, and while this would be mainly true, there 
certainly would be occasions on which they would be 
exceeding the limit. 

Another point in the examination of the glazes for 
solubility, is that the first hour removes by fhr the greater 
proportion of the soluble lead oxide, and that snbseqnent 
shaking has less considerable effect, ns witness the following 
figures . — 

licad Oxide. 


One hour shaken, one hour standing Per C5ont. 

1'04 

Glaze B 2*26 

Two hours shaken, tw o hours standing 

Glaze A 

Glaze B 2*52 


Messrs. Jackson and Rich have found similar effects from 
continued shaking with aoifi, and ascribe the ces^tidn of 
chemical action to a film of illkia which the acid separates 
from the lead oontaioed in tfie glaze. They find, that . the 
same frit in the presence of does not simnarly Ibse 

in solubility on shaking ; and a f rif whick W bebc^^ 
insoluble when washed wEfi eguafic Boda,agi^h .te 
partially soluble in acid. imlnt ithgt ik» 

cause of the reduction in ipefd of ,s6liibtl% la ItieiisllpM 




may 

A flaiw^ «oa$ mf mult iu 

, , 

Br^ MMMM& tibcik i00iite«tioii by nsamiug 

4but tbu wbi<^ upon wfts i^uatiog iu 

ttoBioginiefty, md ikait wbut at im 4itiolyed ma in reality 
a more baau' frit ^seflent i« tba mass worked upon. He 
:flnpiportairib'Biw«iiaeat bj showing tihatin yeven frits which 
be axaviaed, the* basic ^xidei pasting into solution do not 
beiir the, same tatio ^to each other as existed in the original 
fait worked upon/ this luroving what was presnmed to be a 
eimple' gluts, to be^^m reality, a mixture of glasses of 
different solBbility. iDbe net result is. starting from 
omch a frit as commercial bisilicata, it it possible to get, 
wtthin »the limits of practical mnding, yanations in solu. 
Wlity of a glUse amounting to ttom Sli por cent, to 35 per 
oent. of its normal solubility, but that such variations as 
anticipated by Messrs. Jackson and Xiicb, are quite impos- 
rsible, ,Tbat mote serious differences are possible under 
other conditions will be shown later on. 

The bulk of the lead glazes used in the Lambeth Works 
are coloured, and have a low melting point. They therefore 
contain more lead oxide than do the earthenware and china 
glazes in North Staffordshire; and however possible or 
impossible 4t may be to adopt a more insoluble frit than 
hiallicate for earthenware and china, it is quite impossible 
uo do so for majolica, &c. ; since the more insoluble frits, 
in many instances, contain less lead oxide than do our 
finished glazes, and yet 1 consider that at Lambeth we are 
working with as Kltle lead oxide as is compatible with good 
«C«8ult8, and reasonable losses in process. For the past three 
^r four years wo have used all our lead fritted us bisilicatc 
in two of our departments, and during that period have 
produced thousands of gallons of majolica glazes ranging 
'from 2 * 5 per cent, to 3*0 per cent, of soluble lead oxide. 
The results are satisfactory, though certain details of dipping 
and firing liad to he mastered. Up to somewhat less than 
■t^o years ago there still remained a department in which 
.all the glazes weie fritted, but of no definite solubility, t.e., 
•old glazes containing 60 to 70 per cent, of lead oxide, of 
which most was soluble, and of such glazes many are still 
in use elsewhere. To obtain exemption under the then 
provisional 5 per cent, standard, it was nwesaary for a 
•change to be made in this department, and in doing so an 
unexpected source of variation in solubility came to light. 
The same frits were in use as in the departments already 
conforming to the 5 per cent, standard, and the mills for the 
final wet grinding were of the same pattern ; there was a 
difference, however, in the treatment of the frits before being 
introduced into the mill for the final grinding. In this new 
department the frits were dry-ground into a fine flour in a 
cylinder, whereas in the other instances the dry grinding 
was not carried beyond a coarse meal. The glazes prepared 
under these conditions did not yield the customary 2*5 per 
cent, to 3 per cent., hut as high as 7*0 per cent, to 7*5 per 
•cent. The increase might have been due to several causes : 
(1) Lead oxide, accidentally present in the borax frit which 
is supposed to be leadless ; (2) Imperfectly prepared 

bisilicate ; (8) Different treatment of the frit in the dry 
:state. - The boiar frit on analysis accounted for 0*70 per 
cent of soluble lead oxide. Tbo hisilicate was normal in 
composition, »and well fused, and. further, during the period 
in which high solubilities were being obtained m one 
4epartiB«nt, the customary 2*5 per cent, to 3*0 per cent, 
was ruling in the other two, although the frits were from the 
4 Mune batch. 

Accordingly the frit was less finely dry.ground, and the 
dplubility at once fell to 4*40 per cent, and 4*52 per cent, 
in diffhrent samples. 

The rougher dry grinding hgd occasioned a drop of more 
ihon half the diffioace in solubility between the glazes used 
id m diffcrcttt departments; consequently, the rough 
fltinding woe made rougher, and the frit merely to 

h rieve. The , glazes immediately foil m 

febilSty to a»&|»r cent, and 8*Q? per o4nt m twodifleront 
■amfhk .TW* brought all toartaamnlt into hne, 


to pro£ma a qeoh 

of solnh^tf onAcwit 3 j^r cent, td 3 ^ 


It appears to sne that tihe oflM: nf dry 

gtiudiog considerably supports the fheor^ of golml^U^iy 
Wmg more Infiaenoed by the etirfaoe exposed to;tito 
than to irrsgularity of composition | 
contention that the solnbiUry may bq much infipwobod' 
wet grinding is not supported by these resnHs* 1 bfjlieeo' 
the dUsituiiarity between two glazes of the same 
position, but prepared, one largely by dry grindiflg, onfi 
other almost entirely by wet, can only oe aoooaot^ li«r ^ 
the different shapes which the small partioles ol frit asshbm 
in the processes; those in the dry-ground glage being 
angular, and thot^e in the water-ground essentially rounw 
and consequently exposing the smallest surface to !the 
solvent in proportion to their mass. 

The experiments referred to in this papw cover a period 
of four years, and represent tons of material ; and it is the 
fact that they are the result of actual maiiufaotarii^ 
experience, and not merely laboratory trials, which h4» 
prompted me to bring them before you. 

Table thowiiig the effect of fine dry grindii^ of Lead 
Frit as a preliminary to the final wet grinding* 

In all cases the particles pass a lawn of 
leo meshes to the linear inch. 


State of Frit when , 
introduced into Mill 
for wet grinding. 


L«"ad Oxide 
contained 
i lit (Uhzc. 


Lead Oxide I PewMaitaiS 
soluble in j soluble Crlhd 
'cadOs4d« 
preseutf 


Finely dry-ground .... 

Coarsely dry-ground. 

Cruihed to pass a No. la 
sieve. 

Extremely coarse, having 
all line dust removed by 
sieving. 


Per Cent. 
» 0-34 

80-32 


B5 


0**26 per I Lead Oride, 
Cent. HCl. ' 


Per Cent, ' 
7 * 0 - 7*5 
4 ‘ 40 - 4'52 
• 2 * 8 - 3*02 

8 ' 0 - 3'6 


Per Cant. 
23*4 
14*4 
3*8 

3*3 


I liS ^S^b]KV7 whb" FO>m 4 to 


There is no doubt but that for purpofos such as those at 
Lambeth, it is possible to produce glazes, cither eolmur^s 
or coloured, for which a 5 per cent, standard of Solubiliity 
affords margin for an occasional slight variation in 
compositioa of frits, and of fineness of grinding. Thii* 
statement is made on the evidence of about two hundred 
observations of solubility, none of which have exceed^ the 
5 per cent, limit, except under the conditions of dry|i^dli|q|f 
above alluded to. To ensure success, it is, howeter, 
essential that that the condition of the frit kiln be OOn^ 
sidered, and that a good stock of lead frU be prejwed bef<^ 
going on to moke the borax frit, or tics vend, naiHogtius, 
the solubility will rise from one of two causes 0) 
residues of lead frit always remain in kiln, and thesa W» 
taken up by the following borax frit, and rendered aduble, 
making their way into the glaze tl^ugh the bora* fraL . 
(2) Residues of borax frit remain, which increase tine 
basicity of t he lead frit, and make it more soluble. The nae 
of lead bisilioate is described above, bat it wUl^ ocmie tO 
many chemists that lead sulphide or sulphate Ungbt 
been used instead of the fritted lead with conlii>tete Immum^ 
from poisoning. As a matter of fact, lead erfpheSe Jl 
occasionally used in potteries, but the results are not snw 
as to make it a sufficient sutotitute for white lead hb^. 
class work— the sulphur is the difficulty, m lead sttlraiue 
in the presence of a limited amount of air may ppwuce : 
metallic lead. Lecffi sulphate is not, of ooum ^ 
this trouble, but it is not so insoluble In dilute hydroenh^ 
acid, 

Before finally deciding upon what form of 
Lambeth we had adopted provisionally the 
realising that it was to an extent Boluble, the 
attempts to reduce its solubility were made i — ; 

. ijl) .tphe anaotmt Idad soluble 

known, i portion of the oatoiam p*ida of tie gm 
m rim lead soluble, ^ 
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im]|i»iiftf with tht idea of renting iiuolable tbe ^ti»tji 
qiilliitiHet of lead wbicfa would otbemse pas# into tiolti^ 
ttan. The maltn were dit«appointtng, an oo deoreaae ia 
0 dla%ility ires disceruible. 

(S) At lead salpbate is less soluble in dilute sulphurie 
aeld tbao in water, in another case the whole of the 
ealcium was introduced as sulphate. The result was again 
iittperoeptible. 

Precipitated lead sulphate was now exainined for solu- 
bility, and found to be at least as soluble as the bisilicate, a 
fact which explains the non-success of the experiments 
above. It would appear, therefore, that in factories where 
lead of a not more soluble character than Lisilioate is used, 
there is no proper reason tor the administration of dilute 
sulphuric acid to the workers as a safeguard against 
plnmbism. 

During the period in which the wholly fritted lead glaxes 
have been in use at the Lambeth works there has been no 
case of lead poisoning, and the workers as a whole feel an 
improvement in health, particularly in the case of one man 
who is a very susceptible subject. 

Borne makers who have attempted to use fritted lead as a 
substitute for white lead, find the tendency to be towards a 
rise in melting point, and consequently a somewhat egg- 
shell surface. I believe that such effects are merely the 
result of silicious matter taken up in the preparation of the 
frit from the bed of kiln— that, in fact, the theoretical com- 
position of the frit has been taken in calculating and not 
the actual composition as determined by analysis. 

There are here for your inspection, examples of majolica 
semi-transparent enamels, opaque enamels, and under-glaze 
painted tiles, &c. On each is marked the solubility of the 
glaze employed. 

Cost of Fritted as compared with Baw Lead Glazes . — 
There is of course more labour and time spent in the pre- 
paration of the former glazes, but, on the other hand, the 
cost of materials is somewhat less than where raw white 
lead is used. For instance, the price of white lead is at 
present 18/. 10a. per ton. The price of red lead is 14/. 15a. 
per too. Therefore the PbO costs in white lead 4’3j, per 
unit per ton, and the PbO costs in red lead .3*0a. per unit 
per ton. Further, the fritting tends to the use of n lower 
percentage of lead oxide — for an excess of lead frit means 
settlement in the dipping tub, and this remark applies 
especially to soft enamels and majolica glazes. Conse- 
quently borax and lime are used to replace the lead, and 
are introduced in the form of a soft and lasily prepared 
frit, thus further reducing the cost of materials. 

Our experience at Lambeth is that it is possible to make 
fritted majolica glazes at practically the same cost as the 
older raw lead glazes. 

Discussion. 

Mr. Bertbam Blcunt questioned whether all these 
regulations had been necessary. It seemed to him that 
great excitement and interest had been aroused by what 
was, after all, a small matter. The worker of course must 
be protected from anything which could do him harm, if it 
was controllable without undue expenditure, but he feared 
that, in the eagerness which the Government showed to 
safeguard the worker, they had hedged him in with needless 
restrictions. The manufacturers seemed to have accepted 
the tituation loyally, and they had brought the matter to a 
point where they had as far as possible no restrictions 
such as would hamper their trade. As far as he had 
followed this controversy, it amounted to this, that the manu- 
faotnrers had decided to accept the use of fritted lead — he 
thought unnecessarily; but having accepted that, they 
objected a little, which was not surprisSog, to the require- 
ment that this fritted lead should have a certain standard 
solubility. Originally the solubility was very vaguely 
dedned ; it was &at the material should be soluble to the 
extent of oaly 2 per cent, of lead oxide, but no deffnltion 
was given as to tho fineness of the frit— a point which had | 
been brought out by many, and which Mr. Thomason had ^ 
shown to important, a!tlM>a|t^ not so important as some 
bad supposed. The point on wlimh Dr. Thorpe probably relied 
was that for practical purposes the glaze was always ground 
to a fineness suitabto for dipping, so that it might go 


* IIKl'ntsslt sieve. But that arai not ettfilGieiit,i tat 
it eras possible to have a material iritieh ooold just scrape 
tbiougl a sieve of that fineness, which would contain 
ntnuerous coarse particles as well as fioury paottioles. The 
proportion of particles which would just sCnipe throQgb 
was not important ; it was the fiour which was important, 
and, unless some more exact definition of fineness were 
given, no standard of solubility could be set up. Sopposiug^ 
the glaze were prepared of the requisite fineness ana 
insolubility, it had yet to be shown that the workers would 
sufliir any particular harm by absorbing moderate quantities 
of it, and the direction of safety to the worker lay in the 
greater cleanlioess of the works and the workers, and the 
general precautions in earrying out operations rather than 
in any particular rule. If manufacturers decided that they 
could better prepare their ware with a glaze containing an- 
amount of soluble lead precisely defin^,'^he thought the 
body of opinion of chemists and technologists should bo on 
their side. It seemed to him that until that was done, an 
unsatisfactory situation would exist, and mauafaetui'ers 
might be more or less harassed and perhaps not quite 
fairly treated. The knowledge which a Government 
inquiry certainly should have at its disposal might be 
actually misleading unless conference with the manufac- 
tnrers was held in a more liberal spirit than appeared tO' 
have been exhibited in this case. 

The Ghairman said the volatilisation of lead in furnaces 
was well known, and a French process called *‘po8Bge par 
volatilisation ” was based on the method of lining the 
saggar with a paste of red lead, and putting the ware 
inside without any contact whatever with the glaze. The- 
method was published by Brogniart in 1844, and some of 
our old Chelsea ware was made in the same way. The 
pieces to be glazed were burned alternately with lead- 
glazed ware in the same saggar. After using a lead- 
glazed ware the same saggar was employed for burning 
biscuit figures, and on the surface of the biscuit a very fine 
glaze was produced, which was called a “ spitting ” j such a 
glaze was almost unobtainable by the actual immersion of 
the figures in a solution. The author had rendered great 
service, however, in getting the actual figures as to what 
occurred ; for he (the speaker) had not been able to find 
in the literature on the subject any definite statement of the 
actual amount of this volatilisation. The knowledge of the 
old potters was carried down from father to son ; they 
got certaiu results, but as to the exact quantities of the 
ingredieots used they had not the slightest knowledge and 
very often could not reproduce them. The difficulties to 
which Mr. Blount had alluded with regard to fixing the 
composition of the ingredients which some manufacturers 
should use were very great. On the one side there was a 
Government department doing its best for the workers, the 
manufiicturers, and the public, but he thought they ought 
to consult manufacturers more than they did. In Germany 
there was quite a different state of affairs. Each trade 
had a guild, and the Government never introduced any 
important measure without consulting the guild, the conse- 
quence being that they worked hand in hand. Perhaps 
there was no necessity to have these restrictions, because 
the manufacturers did what they could do to get rid of (he 
difficulties. Here there was the Employers* Liability Act, 
which was most unfair to employers. Damages occasioned, 
to the workers by the operations they carried out were not 
always due to a fault of ihe employer, but he had to pay 
everything, and that seriously hampered industrial enter- 
prise. In Germany, the compensation paid to a workman, 
injured in the course , of hts employment — and all em- 
ployments were subject to some risk — was made good from 
three sources : first, a fund to which tbq workmen them- 
selves bad to contribute; secondly, the general taxation 
of the country ; thirdly, the employer. This principle was. 
extended to all industries, and he thought it was a subject 
the Society might take sons action upon later on. The 
pttery industry was an instance where it was particularly 
bard on the employers. It was a trade where the profits 
were not unduly great, and through the careleNness of the 
employees the employer might be saddled with a very 
heavy liability. As every trade was carried on for tfe 
benefit of the whole oominunity, there was no reasou 
why a portion of the damages shonld not be paid by the 
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empItiT^ Ar««^ pt&aed hand vaA loot ^ Oavoroment 
refiiioiiotis nrhid^ they eetild not ifht cm hidividualfl, 
tboa^ tliey ndgbt be pevfoetly well awate that, as in thiv 
case, there Arefe most eomptoted iiuestlons whtoh could 
not be eolfed by a few tetts made in a laboratory ; the long 
experienoe of the maaufiiCtarer should be oonsuited. In 
Germany, he bidieved, there were very great rehtrictions as 
to the use of vessels containing lead gJaze soluble in dilate 
acids, and the police regulations prohibited altogether the 
use of any vessel for culinary purposes which contained 
glaze or enamel in which the lead was soluble. In some 
enamels lead was prohibited altogether. He had not heard, 
however, of any regulations which prevented the German 
manfactureri making such ware and selliag it to us. Here 
was another point where the Government niight step in with 
great advantage and test the cheap enamelled goods that 
came from abroad and were sold very largely in this 
country. There again came in the trade question whether 
such competitors who sent over things which might be 
prohibited in their own country were not working much 
more cheaply than our manufacturers possibly could. He 
thought that the fact of the solubility of glaze ground dry 
being greater than that of the same glaze if ground wet 
might possibly be dne to the particles being finer when 
ground dry, l^cause the same particles might be ground 
over and over again when dry, but when suspended in water 
they did not come under the same amount of attrition. 
He quite agreed that passing through a sieve of 160*mesh 
was no test at all of fineness ; only careful levigation would 
be a sufficient iudication, and that was very difficult to 
carry out. 

Mr. Thomason in reply said the fineness of the glaze as 
produced by dry grinding and subsequent wet grinding was 
in all probabihty the cause of the extreme solubility. The 
matter of volatilisation from the red lead of the saggar 
added to the unglazed article placed inside the saggar was 
rather dilBPerent from the point he referred to in the first 
paper. In one Instance the glaze was lead oxide, in the 
other a silicate or rather a silico-borate. It was the fact 
that volatilisation occurred even from fritted lead as dis- 
tinct from raw lead which led him to prepare the first 
paper. There was considerable communication between 
the Home Office and potters before any standard of 
solubility was decided upon, and it was upon the margin 
which should be lett in the hands of the potter that the 
matter finally came to grief. It was quite obvious that, 
while in most instances 2*5 or 3 per cent, would be sufficient 
for most majolica purposes, there were cases in which the 
same ^laze would exceed that point. The German method 
of estimating the value of the ware by the fact of its 
yielding cr not yielding lead oxide In an acetic acid solution 
was a very much less drastic one than those in which the 
glaze was in a very fine state of subdivision, in spite of the 
difference in the strength of the acid — it was, he believed, 
one per cent, acetic acid. Considering the surface exposed 
to the action, the British method was much more searching 
than the German. 


ACTION OF CERTAIN SOLUTIONS UPON 
ALUMINIUM AND ZINC. 

BT WATSON SMITH. 

I will first give the results of some experiments as to 
the action of certain acids and alkalis on aluminium and 
zinc. 

Phoapkoric Aeid and Sulphuric Acid.— -Phosphoric acid, 
concentrated or dilate, attacks aluminium strongly with 
evolution of hydrogen. 

Winteler (Die Alumininm Industrie, 1903, 21) states 
that concentrated phoiqfiioric acid acts like concentrated sul- 
phuric acid on aluminium, in the former case phosphorus, 
in the latter sulphur, being separated. 1 have observed 
ndthcf separation of phosphorus nor of sulphur in such 
caees. Bammer, Bd. m., p. 86, mentions m the case of 
sutpherio acid that sulphur dioxide is formed dnrmg the 
proeess of solxtion. This 1 exn eoi^nn* 
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phate and phofphijM (Bemiiaer, Xl„ 41^, I fitid, 
evoiutlim tif hyibegen 1 ^. , ^ 

Organic Acidb.^lt has been stated that orgaaia aaids, 
dilute and cold, are wikout action oa alumkiam. 
Hammer vBd. III., 86-87) states that even in presence of 
sodium chloride, acetic acid of 4 per cent, atrengthaod 
citric acid of 1 per cent, strength snowed no action after 
many days* contact. Only aUer 14 hours* boiHitg in a 
4 per ce^ acetic acid solunon in presence of sodHtm 
chloride, did a sheet of aluminium of 1 squme metre snper- 
ficies, and 24*743 grm. weight, lose 47 mgrms. Roscoe , 
and Bcborlcmmer, vol. IL, 545, state that oiganic acids 
attack aluminium only slightly, but it dissolves in them 
with ease in presence of chlorides, such, e.p., as common salt. 
They draw the conclusion that it cannot therefore be used 
for plating cooking uteosits. Winteler is silent on this 
subject* I tested this matter, and found that the aotiou 
of acetic acid, dilute or fairly strong, is but slight, but on 
adding common salt and heating, greater action springs ttpy 
piovided the acid be fairly strong. 1 should incline^ 
according to appearances in my own experiments, to accept 
Dainmer^ figures and definition here, and hence would say 
thttt aliiminium is not quite suitable for some cookii^ 
utensils, whilst it is for others. 

Citric Acid . — Winteler (p. 21) writes, “Nitric acid 
appears on superficial observation, to have absolutely no 
action on pure aluminium.** Dammer (Vol. III., p. 86) 
says, “ it is not attacked by nitric acid hot or cold,** 
quoting Deville, Heeren and Buff. Rosooe and Scborlemmer 
(Vol. 11. 545) write, Concentrated as well as dilute nitric 
acid is almost without action on the metal.** This latter 
statement is nearest the trnth; that alone given from 
Dammer, loc. cit., is partially false. According to my own 
experiments the case stands thus : Cold nitric acid, whether 
concentrated or dilute, is practically without action on 
aluminium at ordinary temperatnres. Bat on raising the 
temperature to near the boiling point, fairly vigorous 
action is set up with liberation of nitrous fumes. If the 
liquid be now cooled, the action subsides and at about 
5u° C. or somewhat over, ceases. If aluminium dual 
or powder be used, the action, on heating, becomes 
very vigorous, and the tempemture thereby rises farther. 
Still, even then, on cooling the action greatly subsides* 
Besides nitrous fumes, ammonia in one case was also 
formed. This was proved by removing some of the clear 
acid liquid, and beating with caustic soda in excess. 

Anunonia. — Winteler, /oc. ctf., p. 21, says that ammonia 
solutions act slowly upon aluminium with formation of 
the hydroxide. Dammer also states that ammonia acts 
slowly. 1 find that a hot and strong ammonia solurioH 
acts on aluminium with generation of hydrogen and 
formation of aluminium hydrate. On raising such an 
ammonia solution to boiling, ammonia is evolved with 
appearance of effervescence, and this may have caused 
previous observers to overlook the possibility of admixed 
hydrogen. If the evolved gases be passed through water, 
bubbles of the hydrogen will be perceived and may be 
easily collected and tested. 

Action on Zinc.— The action of a hot, almost boiling 
solution of ammonia was now tried on zinc outtingi. 
Slight but perceptible evolution of hydrogen was proved. 

If zinc dost be employed, the evolution is considerably 
greater. But whereas in the case of zinc the sine hydrate 
lurmed, readily separates from the metal and falls in the 
solution, it was found that in the case of alandniom the 
hydrate adheres firmly and forms a ooat, thus protecting 
the metal from farther action. 

Aluminium and Sodium Carbonaic* — If alumintam dust be 
warmed with normal sodium carbonate solution, decomposi- 
tion of the latter sets in with snob violence that the contents 
of Hie vessel soon froth over. The eflervesoenoe is doe to 
escape of a mixture of carbon dioxide and bydriMph* 
The action is very vigorous even with aluminiain fou m. . : 
sheet In the reason it may be said that in presence of , f. 
the alkali carbonate the tendency of alomiaiiim % aikk ’ ^ 
with Ihe hydroxyl of the water is so strong as to mwifa | 
d^iacemeik and expulsion of bydgogca», apA. 
simnltaneoutly-^ ttatu naacondi, the 
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wliii' toda to iorm aodiuni flteiiifttli? 
l^^ittoHoii cinnot then be r^tosented by an oirdiBac^' 
•fttma, and thoi a epeeial davioe it required— 

Cttffa ^ ,' ' 


— 0 -‘^— ■ 


I Al^NajO^ + flHj + CO] 


^ If Woiw 4hei li^tiid bd filtered ftom ezcest of alamininm 
po*u^ or foil; and carbon dioxide be pasted through the 
olear liquid <todium aluminate), a copious precipitate of 
aiutnihiton hydrate! it obtained sodium carbonate being 
re-fbnned-^ * 

’ Ai,5f#,0< + dOs + «H,0 - N»,C(), + Alj(OH)„. 

1K%i'thiil «ee that en heating, aluminium expels the 
cariMW dioxSdO Irbitn an aqueous solution of sodium car-‘ 
bOBiti; alto deooflDpoting water to form sodium aluminate, 
wikhst ‘^<n the cold, carbon dioxide decomposes sodium 
ilntobtote solution, precipitating aluminium hydrate and 
ra4brtniag sodium carbonatet Thus in a hot solution the 
Elements bf aluniinium hydrate in the nascent state can 
dioottipeae sodium carbonate, expelling the carbon dioxide 
and combining with the soda. It was natural next that 
the attempt should be made io utilise aluminium hydrate, 
flnishly preoipitatod and w’ashed, fer this same pur* 
|Wi6.\ But 1 tound^that even on boiling such aluminium 
hydrate with sodium carbonate not the slighest reaction 
OQfMirved. This clearly proves that it is only the nascent 
aluoiioiixiii hydrate toac' will effect the deoomposition 
rtfened to, 

Z^me and Sodium Carbonaie.^Thvi contrast in the action 
•of alumiiuam and zinc is shown liy the fact that boiling 
sodiiim carbonate solution ' simply dissolves and oxidises 
4ilamltiiuin with decomposition a( water and liberation of 
hydrogen | also sodium, carbonate is decomposed with libera- 
tion el carbon dioxide and union of soda to form sodium 
•akuninate, which remains in solution, whilst with zinc a 
I>oiliDf sodium carbonate solution causes oxidation of the 
metal at the expense of water hydrogen being evolved, but 
any basic zinc carbonate or even hydrate, if formed, is 
decomposed in the boiling solution with formation of 
iasoinblo zinc oxide left along with residual metallic zinc. 
In ethfcr wcurds, a boiling sodium carbonate solution simply 
contorts metallic zinc into zinc oxide with escape of 
hydrogen. 

But according to Gmeliii, Wohler showed that by the 
action of sodium carbonate solution on zinc a basic ** zinco- 
Bodie carbonate is formed, which dissolves, and probably 

had the composition hydrogen escaping. 

Wbhler states that he t»btaiued octahedral crystals of this 
C(TlDpou(d. On attempting to repeat this experiment I 
have entirely failed to obtain any solution containing dis- 
solved^ zinc. I can -confirm the evolution of hydr^en in 
the action of hot sodium carbonate solution on zinc, but 
on^ prolonging this action 1 gradually accumulated a white 
deposit, chiefly consisting o! zinc oxide, and the filtrate 
from this contained no zinc. If Whhler’s compound be 
filmed, it must be by the slow action of a cold solution ; 
If Utfempted hot, and *^ziuc>sodio carbonate ’’ for an instant 
he f6imaied, it must be instantaneously decomposed again 

asfollows:— - ZnO + NojCOg. Waekeuroder 

llto shown that zinc oxide remains invulnerable when boiled 
w^th a sodium carbonate solution. 

Aluminium and Ammonium Phosphate. — A weight of 
grms. of thin aluminiam plate was placed in a 
iSoJutibn Odmposed of lOOc.c. of phosphoric aeid (sp.gr. 
1*2/5), yendetod &intly alkaKne by addition of ammonia. 
The whole was tbeh beafed till the liquid boiled, and 
o^i^ion codtinubd tQl ammonia was no longer evolved. 
Afibr this trtotmeXit, during which it was observed that 
metttl was Miff^ring, a white substance was 

{ilehtifally formed. *1^ Sduminrata was then gently wiped, 
^ alter first washing in waiifr/tBd weighed. It had lost no 
* 1^85 0*9515 grm.| SO* 47 per cent, of its original 

W%1yt. B^dehtly, theti, ^tuininlam is not the metal fiw 
tosSeie in' which to heat antmoaium phosphate solutions. 


the*. 

^ hoiHig# sfiffnas fi to btoi i tol i i ia^ r ito ' 

' l«i% to|4%'I^tofkted.- In 

iim tmayt^ntonto^ tota mm 

tAhmUf ttaema Umt in fthebeiRto. eifi 
phosph^ thi imtion. on 

Kascem ammoniw in pretonojSjp^ eieato nets As do the ^stedr 
filkalis, water . being detoto^todyaml ilmtoiiton hydrin * 
bowkg produced, witA.jeroltttionol hydtogeto<t-;ThisralMv 
niornhydrate then folk anotoy ^idtosplto^ 

ahimmium phospbate beihll^mnA^ <r iw . tp i f , 
Zinc with hot (boMing) itoimoniuiiorf|l^ph^ tolntion 
yields hydrogen , gas wh^hsC^uA of 
evolved. t' i i \:i c t •>•»;)}»! ,t i' 

.dmiBontem Arseniaic md Aiurnmmk-^Wkmim^^ 
hot or Warm ammonium >isrseni«te solutiito fin almniniptot 
is very pronounced, bydrogewiWJth Wtohizrelted hydrogen 
being copiously evoivod. c «; , i, m .. h;.: 

Ammoniu7nArsemate'iandrZinc^l9i;it‘^.mw of zine 0- 
similar action to the foregoing oepiwsi hgh^Bs freely. 

Sodium Chloride and on ralumir 

nium in the form of, powder or foil, of hot* and moderately 
strong solution of sodium chloride wg8,.now tried. The 
metal was attacked with etyplutiop of hyidtogP^* solution, 
becoming alkaline. It was. found that^^.ruliono/e of this, 
reaction is as follows :r-*Alotii;ihinip, ^n tho pesence of 
sodium chloride attacks the setting, hy^gen free. 

Aluminium hydrate is thus formed, and almost ins^ta- 
iieously atiackiug the sodium obloride,yie]4a basic aUuniniuih 
chloride and some free sodium hydrate. It is already. known 
that organic acids which atmek jdunihfiuiu~.oidy slightly, 
dissolve it to quite an appreciable extent if sodium chloride 
and similar chlorides .bo present. It H clear, therefore, 
that aluminium is not quite suitable as a matenal for cooki* 
iiig utensils. 15*714 gtms. of < aluminium foU were headed., 
for four days in a solution of sodium chloride (Q*7fi® grip*, 
of NaCl in 125 c.c., 6'072 grms, per litre). The loss o| 
weight was only 0*002 gem. But the mefid became also 
ooated, and this coating protected it from fiirtber action. 
Such formation of an adherent protective qoating is an 
important practical pqint, for it wks found on Removing the 
piece of aluminium from the solution ^ud heating it in a , 
fresh and even stronger sodium chloraia solution, that it 
I was but very slowly attacked- Hence, for some culinary 
purposes, and w|th suitable precuntious, aluminium might 
prove useful. (See this J., 1899, 149.) 

Sodium Chlorine. And Zinc, — But the action of sodium, 
chloride on alumitiium is very trifling compared with this 
action on zinc. 15 •Q92 grms. of ziiiq fqil w^ie heot^l for 
about two‘ weeks at, about, 80’^ C., in a diiute solution pf 
sodium chloride (.0*749 gm. ip 125 c.p. or 5:992 grms. pec 
litre). The Iqss of weight wa^ 0 *^84, op ^ tfie zinc in this 
period lost 4*36 percent, of its weight, The precipitate, 
formed on the zinc separated easBy* t^nd ^qll to the bottom 
of the containing veBsqi leaving clean,, and of 

course ready for renewed attack. But since solutions .of 
sodium chloride so dilute could act as stated on aluminium 
and zinc, the question suggested itself that possibly water 
at 100^ C., or thereabouts, might even act on these metals. 

Distilled or Pure Water and Ahnunium and Ztnc,-^On 
experiment, it was found that distilled water, at 80° C. acted 
very slightly on aluminium after several days digestion, 
whereas zinc was considerably affected. Here, again, too, 
the hydrate formed at,|hc surface the zinc sepfU^ted very 
easily and settled down in toe Jiqmm With the aluminium 
a slight coating was formed, both adherent and protective. 
(See this J., 1899, 279.) , , ^ 

Hot Water and Aluminium.^As is well kno^, a Very 
small quantity of ah dkali hydrate in water will totise ver>' 
considerable action on the metal. Having some suspicion 
that the soft glass of the tubes 1 had been nsi% for 
some of the experiments fii^t tontribiile a anmll qifamtity 
of alkali to boiling wamr» X tfpplied tbe foUeiidng test. 
Distilled water was hditefi tO incipient ebuUitldn ih A 
pli^um dish with olumMnth pton^or. Vbry sii|^ Aetlon 
thne took place. Bht |h« same phwd^ was ttofis- 
fovrbdtokttor^ttbeAndhbi^ a^vfgptodb 
of hydjwgen was obwe/Swii;' ^ ‘ t 






£60Se3i to%tt wift Tli« Action 

M ^ P^tlnuin 

disli It iriw i^cliglit Weed. 

Si4im om^ Fotasavum Nitrone and Ainminiwfn,^ 
Aluoilmtii^ with iwineoa« iolntion of potassium 

or |ijWte4 to, 100'^ C* in platinum, gave rise 

to a <i4»t evAution of hydrogen 4 fas, whereas the same 
miaW^nwern^ to an ordinary soft glass test tube and 
hoM, showed nVigpron* action, and a considerable 
eVOltttioa of ijaji. In the experiment with the test tube 
ahp^ C.C. of liquid were generally used. So 20 c.c. of 
distiiiod water were evaporated in the some test tube three 
times over (about 60 c.c. in aU). Time of action on the 
glass, w;aa about pne hour. The alkali thus extracted from 
the glass was found to be ‘ equivalent to 0*0015 grm. 
KaOH; or 0*025 grm., per litre. (For an intercatmg and 
analogous case of the influence of the alkalinity of glass, 
see Lindet, this X, 1^04, 830 } bottom^ of, col. 1.) A 
sodium nitrate solution heated to boiling (or rather, 
incipienit ebullition) with aluminium powder in a test 
tube, after a time invariably and quite suddenly set up a 
vigorous effervescent action through evolution of hydro- 
gen' and formation also of ammonia which was largely 
evolved. 

As at most very slight action could be obtained in 
platinum, it was thought that incipient action must have 
been started by the alkalinity of the test tube, and this 
alkalinity once induced and becoming active^ is continually 
inci eased, as follows — • 

{ 61LO 

SHjO + 8A1 =*= aAl(OFt).t + SHjO + NaOH + 

HjO KHa + Hjor. 

2(NaN03) + 20H2O + nAla «= 

3 [Al 2 (OH)c] + 6Hj() + 2Na()H + 2x\H, + Hg. 

In this action we have two sources ot alkalinity, the 
nitrate of soda and the walls of the test tube, and both 
continually increase, and so give rise to e^/er increased 
reducing action in presence of the aluminium on the 
sodium nitrate, and thus the way is prepared to a final 
tempestuous evolution of ammonia and hydrogen, with 
proportionately greater increments of alkali. 

Sodium and Potassium Nitrate and Ziac.— Action 
similar to that on aluminium, only much less vigorous. 

Petroleum Products and A/««i 2 niam,— It may be inter- 
esting’’ to note hero that Charitschkow has o^erved with 
regaKl to the action of petroleum products on alumimum, 
that in this respect aluminium s superior to copper and 
fully equal to iron. (See this J., 1896, 44S.) 

Practical Applications of the Foregoing Facts, ^c. 

I. From my experiments with nitric acid, the great value 
of pure aluminium a^ offering such resistance to the 
action of nitric jicid, below a temperature of 50" C., or 
thereabouts (not over 50’ C. to 55° C.) forced itself upon 
me, and I would suggest that for transport of nitric acid, 
not glass carboys or even earthenware vessels be used, 
but box-shaped vessels composed of pure sheet aluminium, 
protected by enclosure in wood (this J., 1903, 1352). It 
seems to me also that storage vessels in the nitric acid 
factory, would be most conveniently made of pure sheet 
aluminiox)!. (See Guttmann, this J.j 1898, 813.) 

II. If aluminium could be produced Cheaply enough, it 
were certainly better suited than zinc for cisterns m which 
to store sinter for household purpoles and in the con- 
struction of receptacles to catch and tun off ram 
water. It would last far better than zinc. Brackish water 
would rapidly act on zinc, whilst aluminium would prove 
very resistant. (See KUrton, this J -i 1^97 , 465 } 1899, 49 4 .) 

mL a ^materW for cookin|; vessels ai^ culinary 
iWiiTOses, ' dls^hnlnation and cantion are required. Aiu- 
katiaes and teapotf, are largely offered for sale. 
I Tepr, however, in . the; latter (teapot®) 
«*jea(^lkOoate fhe,| 

ae the old people eajr, that the drawing' power would ®oon 


I Imve tni^' pleasure " 
intemgent help^ifee^ved *o» «iy 
Shonk. ‘ ■ 

BiSiTOMffiPd. 

Mr. Gscab GcTtWAjfW said that he '#as the first to 
mention the use of aluminium' in that room eoifle years 
MO. He believed he suggested it to the Boyal 
l^ctory, where they now used aluminium attemwSw-w 
nitric acid and nitroglycerin. He thohglit thdre Wo«^*^he 
some difficulty in constructing storage tanks of alummli|i^ 
and boxes lined with aluminium in which nitric acid ewid 
be safely carried, e.g., to India. Although alumlniutn bad 
been successfully soldered recently, ho did not think, tU® 
composition of tne solder was the same ae the tdetah 
thoagh the alammium might elgi^a,, ^henMerlreaitt 
AnoSier difficult, has been tlyit mete wpuM ndt Kty ffl y >, 
Centrifugal machines were made for separating thejww 
acids from guncotton, the baskets of which 
of aluminium, but it was found that the qentrifug ^' fil^ e . 
drove the rivets into the alumiKium. the holes hccathv 0 toI 
and the basket began to leak. In order to make a velipel 
of aluminium, three rows of rivets had to ho ^ ’ 

I which weakened the . constructipn and wqs ^ 

There were a number of mechanical and other 
the way of using aluminium Cut such ? 

Watson Smith had suggested. On the other 
lines of gutters for conveying nitr<Wlycerin and pix^|hWlav 
it was very extensively used already. , 

Mr. Bi^ount said aluminium soldered vfWki^y> 
difficulty could be overcome by autogenously , 

Tub Chaibbian said that there was one obsemtloh lA 
the paper which, if not absolutely novel, was new to most of 
those present, namely that they could use p test-tube aa one 
of the reagents in a test. He agreed with Mr.Guttmann 
about the difficulty of getting a box-shaped vessel as 
recommended by Mr. Watson Smith for the coftveya^e of 
nitric acid, but when the difficulty of getting a good jeflut 
was surmounted, it was not the best form of vessel for 
I conveying liquids. 
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LINTNEB’S SOLUBLE BTABQH AND THE 
ESTIMATION OF DIASTATIC POWER. 

BT JOHX S. POBW, P.B.a.B- 
(This Journal, 1904, 414—422.) 

Page 414, col, 8, bottom line, and l5 upj page 421, col. ^ 
ine 25 from top j and page 422, col. 2, line 7 from top: for 
‘ « amylotic read amylolytk.*’ 

Page 416, col, l, last line:, asterisk (and correapoaflJM 
footnote) should be after ‘‘phosphates,** page 415, OoL fi# 
line 5 from bottom. . ^ 

Page 419, col. a(, line 87, £qr/‘ <fw/er*»6us ” read cnmUt'.,;. 
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MR. .TA^. E. BEDFORD IN THE CHATR. 

NOTE ON THE RELATI\"E EFFICIENCT OF 
HEAT-INSULATING MEDIA. 

• n.- STEAM PIPE ( OVERINfiS. 

BY B. H. DAVIES, M.Sr. 

This work was begun with the object of findiog a suitable 
coYeriug for pipes conveying highly superheated steam. 
A very high temperature has ther^ore been maintained 
througbont the experiments. In most cases the temperature 
of the steam pipe was raised to about 250"^ C. (482° F.). 
If steam of 90 lb. pressure is used, this is equivalent to a 
“ superheat ” of 150° F, 

The first method of experimenting which suggested itself 
was tp cover considerable lengths of pipe with the material, 
supply a regulated quantity of superheated steam, collect 
and weigh the quantity of water condensed in unit time. 
To carry this out with any degree of accnracy is, however, 
extremely diuicult. To supply steam at a uniform pressure 
and superheated to a uniform temperature for a consider- 
able period is almost impossible. If this difficulty is evaded 
by supplying the same steam to a number of parallel pipes 
covered with different materials, it is difficult to insnre that 
the supply to each pipe is uniform. I therefore abandoned 
this in favour of an electrical method of heating. 'I'he loss 



was determined by eimplly^hferri];^ the qoMititj 
of <^eotrical energy which moat he supplied to the t^paratua 
and txahsformed into heat in order to maintain a uniform 
tetnpemtnre. T am greatly indebted to JPrhf. i^trond, of 
Yorkshire College, for his suggestions regarding this part 
of the work. 

The heater consisted of a coil of fine platinoid wire 
wound round a porcelain core (a) (see diagram). This 
was placed in a wrought-iron steam pipe (5) 2 inches in 
diameter, 2 feet in length, closed at one end by a blank end 
i of iron welded into the pipe of the same thickness as the 
I wall of the pipe. The heater was immersed in melted 
I paraffin wax to insure a uniform temperature throughout 
' the length of the pipe. The Hides and closed end of the 
pipe were then surrounded by the lagging or insnlating 
material (c) ; the open end was covered with a wooden lid, 
perforated with holes for a thermometer and wires to convey 
the current to the heating coil. The steam pipe and its 
fittings were placed vertically in a wide tin cylinder (d), 
and the top covered with a closely fitting wooden lid and 
with several layers of hair felt. The loss of heat from 
the top end of the pipe was thus reduced to a negligible 
quantity. 

The outer cylinder was immersed in running water to 
secure a unifonn temperature, and therefore uniform condi- 
tions for radiation from the free surface of the material. 

The coil of wire on the heater was connected with the 
factory current, regulated by the iutroduciion of a rheostat 
of incandescent lamps placed parallel with each other and 
in series with the heater. An ammeter was included in 
the circuit. A current of 3 to 4 amperes was passed 
; through the heater until the temperature rose to about , 
j 250° C., and then the current was regulated by means of 
the rheostat until a constant tc^mperaturc was obtained in 
the pipe. In every case this high temperature was main- 
tained in the steam pipe over-night, so that any moisture 
, present in the covering might be expelled. An opportunity 
I was thus given of obser\iug any charring or disintegration 
I of the material which might take place. The apparatus 
then remained under close observation, and when a constant 
temperature had been observed for half an hour, the 
temperature and flow of current were recorded. 

The results of these experiments are shown in Table I. 

> Hound the insulating material a few coils of thiu platinoid 
i wire were wrapped, forming a resistance thermometer for 
I recording the temperature on the outer surface (not shown 
in diagram). The wire formed one arm of a Wheatstone 
j bridge, in parallel with an equal length of mre immersed 
in an oil bath, which was heated or cooled until equili- 
! brium was established, and the temperature then recorded 
(column (d)). 

I It will seen that the results are not directly comparable, 
owing to the different thicknesses of material supplied by 
the maker. Except in the case of plastic coverings, this is, 
however, a matter of theoretical interest, the practical 
question being, What loss of beat do we obtain iirom steam 
j pipes covered by the materials just as they are supplied 
! by the makers 'i The figures given in column (jg) supply 
i an answer, giving the loss of beat per hour calculated for a 
I difference ot 250° C. between the steam pipe and the water 
; jacket. 

For comparison an experiment carried out with the bare 
! steam pipe is added, and it will be seen that, with the best 
covering, 77 to 78 per cent, of the heat transmitted by 
the bare pipe is retained, while with the worst covering 
examined only 21 per cent, is retained. 

Pasquay states (“ Warmesohm* in Dampfbetrieb,” 1896) 
that by using the best protective coating, in the most 
! favourable case, about 80 to 86 per cent, or the lots whioli 
occurs from a naked steam pipe may be avoided — a figure 
which corresponds closely with my results. 

' It will be noticed that there is a group of very efficient 
coverings, including nsagnesia sectional (thick), slag- 
wool sectional, and remanit. Secondly, comes a group 
of fairly efficient non-conductors, including the various mica 
; preparations. Thirdly, there is a group which has about 
half the efficiency of the first-named, indndillg certain 
, asbestos rope coverings, plastic slagwool and tM Leroy 
j mixture. The list oonclh^ with coverings which cannot be 
' dssoribed as non-oondnoton. ’ 


Tavus. L 

Experimental J^ata, 


Dedoriptfon of Covering. 


1. Magnesia sectional, thick . 
± Slag wool sectional 


,'j. Eemauit (waste silk rope) . 


4. Mica, sectional, double . 

5. Morloy’s compoaite 


rf{. Mica flexible, thick 

7. Mica sectional, 

H, Mica flexible, thin 

(♦, Magnesia sectional, f ft iH 

10. ftemanit and slag wool 


1 1. Asbestos board and hair felt. . 


12. Asbestos rope filled with magnesia 


\ 1. Asbestos cloth, ribbed 

U. Asbestos rope filled with slag wool 
Leroy mixture, thick 


filled with magnesia . 
*lastie slag wool cov( 
hlack pitch 


Ifl. Leroy mixture, thin . 


ak Ijej*oy asliestos, plastic. . , 
23. Bennett- La wes' plastic. 
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Pipe. I 

Lagging. Jacket. : 

con»taut. 

the sides.* i 

1 Ins. 

®a 
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Amps. 

Cals. 1 

U 

253 

51 
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2*0.5 

65 


2 56*7 

'19 

15*7 

2*05 

60 1 

1 

i 

249*5 

50 

19 

2*1 

GO 
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5-2 

17*5 

2*15 1 

01 

1* 

2*20 

50 

21 

2*0 j 

03 

2 

248 

5.3 

1.3 1 

1 

2*25 ' 

68 

i 

251*5 

fil 

17*5 i 

2*.35 j 

74 

U 

*247 

(14 

14 ! 

2*:w i 

74 

u 

230 

(Ui 

12 

2*4 1 


u 

246*5 

[07] 

23 

2*5 j 

90 

1 1 

•233 

65 

17*5 

2*5 

91 

■ ' 

*>3i 

71 

12 

3*0 

118 j 

i 

! 251 

1 

75 

15 

3*0 

120 

' 1 

i ‘24S*5 


15*2 

.s*o 

1-il I 

. ' u 

254 

; [77] ' 

11 

.3*15 

1*28 1 

s 

’ 247*5 

; [70] 

14*7 

3*1 

130 

1 

li 

255 


11*5 

1 8*2 

1 

• ! 

1 

250 

! [79] 

1 

j ' 

13*5 

2*95 

142 j 

Iv 

i 

1 

i a&i 

i ' 

i 1 

1 m \ 

18*7 

1 

3*37 

i 

151 1 

1 

i 230*5 

' 85 i 

23 

.8*2.5 

100 

1 

! 240 

' 89 

23*5 

.3*.36 

103 1 

1 

280 

i 89*6 ' 

24 

.3*4 

170 

1 

I 212 

' 87 

1 

; 22 

1 3*1 

191 1 

_ _ 1 

. .. 

1 177 


i « 

1 3*45 

242 1 

1 


formed on tlie hot surflioe by dif- 
integration of the fibre. 


This is about the limit of tempera- 
ture at which remanit can be used. 


It consists of slag wool surrounded by 
layers of hair felt and compressed 
fibre, covered with painted canvas. 


The cotton-fibre baa containing slag 
wool oiiarred, and the contents were 
scattered. 

Hair felt badly charred. 


The filling Is contained in canvas 
surrounded by woven asbestos ; the 
canvas is charred, and the fliUng 
escapes. 

Behaves like No. 12. 


Owing to scarcity of material this 
result was obtained willi 18 ins. of 
asbestos i*ope, plus? ins. of magnesia 
•sectional covering, but the result has 
lieen calculated for a complete cover- 
ing of asbestos rope. 


Note.— Figures in brackets arc inteipolated, not experimental 

* The last column is calculated as follows :-Calories lost = C*Rs The resistance of 

0 * 2,387 £50 

hour per difference of 250® between the sides ~ C* x 14*6 x 60 x 60 x x -jr-jo _ 


per hour per difference of 250® between the sides ~ C* x 14*6 x 6 
not exceed 4 per cent, of the calculated heat losses. 

In this connection it maybe noted that while asbestos 
-fibre may be necessary as a binding material, or asbestos 
cloth may be used to carry a filling, asbestos itself is not 
a good insulating material. Bergmebl also appears to have 
been over-estimated in this respect. ^ ^ * 

From the data recorded in Table I., it is possible to 
calculate, with some approach to tocumev. * coefficie^ot 
conductivity for the pipe coverings, (^^ee Table It.) 
•coefficient expresses the nombwof calories lost per hour, 
per square metro of area, by transmission through 1 metre 
of the insulating medium, with a difference of temperature 
<if r C. between the sides. Let Q « loss of heat recorded 
/calories per hour) ; r, - half the outside diameter of the 
ciipe in cm. ; r. half the outside diameter of the lagging m 
cm, } I • length of pipe in cm. (mstead of considering 
the closed end of the tube separately, it is treated as m 
4 tdditton to the length of the tube) ; f , « temperature iMide 
pipe? <3 •• temperature on the surface of the lagging- 
uhen the coefficient of coDductivity— 

^ < 1 . 10 *. 


The resistance of the heater = 14*6 ohms. Calories lost 
,387 £60 probable experimental error does 


This assumes that the conductivity of the iron pipe i# 
infinitely great compared with the conductivity or the 
lugging — an assumptidh which docs not introduce ainy 
appreciable error. 

In certain classes of work the weight of the Mvering is 
important ; details of the actual weight of covering on the 
2-fr. length of pipe, as well as the weight per cubic foot, 3 mU 
be found in Table 111. 

I have not found it poieihle to prepare a Uble of costs* 
hut in this connection it is obvious that an extra capital 
outlay on a good insulator may lead to very important 
economies in the fuel required for steam-raising. 

In a factory with which I am acquainted, the totiri area 'Of 
pipes employed in the distribution of steam from the boli^ 
bouse to all parts of the factory i» 730 square tn«tr». At 
the moderate compntatimi of »3 kilos, of steam oond^SM 
per sqnare metre of naked pipe per hour, the 
would amount to 2,X0O kilos, of water per hour, if 
were uncovered* tofireaentiog a 2,750 

per annum. Searly d'l pw cent, of thld 
i avoided by the um of aoelficieni covering. 



Tabui IL 

CMfftcients of Conductivity, 


Oalorios Mr sq. xa. 
per fiottr. 


. Sem&nit 

I. Magnesia aeotional, thick 

w Slag wool aectinnal 

w Morley'a comiiosile. . 

. Mica sectional, double 

. Asbestos board and hair felt 

. Mica flexible, thick 

. Asbestos rope filled with slag wool ........ 

. Asbestos rope flUed with magnesia i 

. Aeiuanit and slag wool , 

. Asbestos cloth, nbbed ! 

. Leroy mixture, thick 

. Asbestos rope tilled with asbestos fibre . . . | 
w Asbestos cloth containing sections filled 

with magnesia 

. Cresswell’s plastic asbestos, No. 1 

. „ » No.2 

. Plastic slsg wool, covered with black pitch 

I. L^roy asbestos plastic 

Bennett-Lawes' plastic 


• See note to Table 111. 

With the iDcreasing tendency to use hiffh-presaurc steam 
ahd superheated steam, the importance of sheeting a good 
insolating medium is greatly enhanced. In the factory 
referred to above I have made a number of observations 
regarding tbe amount of condensed moisture present in the 
Steam at Afferent points. In each case steam has been 
travelling at a fair rate past the point at which the test has 
been made. A large calorimeter was used, made of tin- 
plate surrounded by hair-felt and wood, and provided with 
a lid of similar material and a disc stirrer. About 100 
kilos, of cold water were used, and from 10 to 12 kilos, of 
steam condensed. The rise in temperature was about 60® C. 
Starting with Bupei*heated steam from the boiler house at 
about 00 lb. pressure and a temperature of aboiit 550® P., 

I have recorded from 0 to 12 per cent, of condensed 
moisture in the steam at distances of 140 to 460 ft. A 
mean of 11 satisfactory experiments gave 6*2 per cent, of 
^ndensed moisture. The distributing pipes were covered, 
but not in a very eflRcient manner. 

Table III. | 

Density of Materials, 


Description of Corering. 


1. Remanit 

2. Asbestos cloth and hair 

felt 

3. RemanJt and sing wool ... 
,4. Magnesia sectional, thick. 
6. Morley composite covering 

6. Leroy mixture, thick .... 

7. Asbestos rope filled wilh 

magnesia 

8. Asbiistos cloth and mag* 


D. Asbestos cloth, nbVied .... 

10, Slog wool, seatiomil 

11. Asbestos rope filled with 

slog wool 

18. Mica flexible, thicli 

18. Cresweirs asbestos, plastic 

No.2 

14. Mica sectional, double . . . 

16. Oreswell's asbestos, plastic, 

No, 1 

Ifl. Bennett-IiOwes’ plastic . , 

17. Asbestos filled with 

aabestos fibre.. 

18. Leroy's asbestos, plastic .. 

ID. Elastic sing wool 





c 







sS.^ 





a 

I|^ 

Ki 



i 




fcb 

"2 j 
§ 

o 

'2 

'» 

O 

-‘So 

fs: 

"g 

Ft, In. 

lu. 

In. 



* 

S 

i 

41 

740 

11 

2 

1 

1 

41 

1030 

U 

2 

ll 

H 

58 

20C0 

16 

2 

H 

U 

88 

20.'»0 

17 

2 

If 

li 

el 

3160 

20 

2 

1 

n 


1925 

21 

2 

1 

IS 

41 

1670 

24 

2 

i| 


1 C 

2540 

25 

2 

li 

I hi\ 

4J ’ 

2570 

28 

2 

n 

lui 

51 1 

3280 

28 

2 

1 

i 


1870 

31 

2 

It 

' 2 

Cl 1 

0020 

32 

1 2 

I 

1 


1 2550 

36 

i ^ 

2 

i 2 

«t 

1 7800 

41 

2 

1 

1 


2980 

42 

2 

1 

1 

4 

2990 

42 


]u 

41 

2620 

45 

2 

1 

i 1 

41 

8800 

47 

2 

0 



6450 

C6 

dlfferenl thicknesses of material 

Ibcve 


experimented wltli, the results ere only given with the 
thicker covering. 


. :^I>itritig It period when tlmitoMAiiiiA fpi f^pedbented* 
iothier conditions rematnitig the san^ n tnenn of 12 entls- 
Ai^ory tests gave 18 ft per centof dondensed nt^ture* 
Wis may serve as a further illustration of the extras 
ordinary loss of energy resulting from the eondensation of 
steam during its distribution in apy large faoto]^, and the 
great importance of securing an adequate ooveringfor the 
cfoiributing mains. 

■ Discussion. 

Mr. G. W. Slattsu inquired which was the best covering 
in the opinion of the author, taking into consideration the 
cost as well as the other qualities of the covering. Which 
was the best method of protecting steam pipes exposed out 
of doors from the weather ? 

Mr. Ward inquired whether the amount of air contained 
in the cover had not a considerable effect on its efficiency. 

The Chairman stated that he had been in the habit of 
covering the pipes at hii factory with a mixture of clay, 
waste flax (known locally as “ Shivvy-dan,”), cow-hair, &c., 
worked up into a paste and applied as plastic covering, 
finishing with a coat of pitch. This oovering was cheap 
and durable. 

Mr. Thorp Whitaker said he had had a large 
experience with steam-pipe covering, and had covered 
many miles of piping in Bradford dyeworks with ma^esia 
sectional covering. Unfortunately, like most covers, this was 
liable to be damaged when pipes were taken down and their 
position altered, and he had found it advisable to coat the 
magnesia covering with a mixture such as Mr. Bedford had 
described, finishing with two coatings of pitch or boiled 
tar. This formed a weather-proof covering, and the pipe» 
covered in this manner could be taken down and replaced 
without the covering tumbling to pieces. 

Mr. Davies, in reply, stated that he was not prepared to 
recommend one cover as being sujperior to all others. He 
had found difficulties in ascertaining the cost of material, 
these costs appearing to be somewhat elastic. Wherever 
steam pipes were covered it was advisable to finish off 
the cover with a coat of canvas and paint, whether for 
indoor or outdoor use. In reply to Mr. Ward, the amount 
of air present in a covering was of great importance, and 
the best covering consisted of a mass of minute air cells, 
separated by walls of non-conducting material. Unfor- 
tunately, the difficulty was to discover a material which 
was non-conducting, and stable at the high temperatures 
employed, and which would permanently retain a light, 
porous textnre. "With regard to the covering the chairinaH 
employed, be was quite unable to recommend it, and he 
considered that it would prove very inefficient compared 
with the coverings of which he had spoken. 

THE AMOUNT OF COCOA BUTTER CONTAINED 
IN THE COCOA BEAN. 

BT 8. H. DAV1E8, M.Sc., AND B. G. McLELLAN, A.I.C. 

The physical and chemical constants of cocoa butter have 
been exhaustively dealt with by Lewkowitsch (this J., 
1899, 556), but so far as I am aware no communicatioD 
regarding the percentage of cocoa batter in the bean has 
been made to this Society. The matter is one of some 
importance to food analysts who are called upon to state 
the amount of pure cocoa present in samples of commerciad 
chocolate. It might be suppewed that the amount of the 
chief constituent of such a well-known substance had 
already been determined with great accuracy, but this ia 
not the case. 

On oxamining a section of the cotyledons, or kernel 
(known commercially as eoeoa-nibs) under the microsoqp^,. 
it will be found to eonsist of cells, some of i^ch are 
coloured, and others cofttain cxyutals of fat Nassociat^d iritfa 
very small starch granules and albuminoid substances- 
These cells are not pednatable to fat Solvents, and it ia 
necessary to disrupt thnnt mechanical means before the 
oeU contents can come in contatt with the solvents. 

It is probably owing to this fact, that all the older 
estimations of the percent^ pf fat in cocoa nibs arci 
too low. 



It ^ ftro^tage ixt 

ooeot littttier iii me pwiiil nibi^ itfiilt Mig me only vtltie 

of coiiii9e^tii»|>(Mte«e« 

Ridenour (Aitte^. J. t%iinn.« 1S9$, 1KH2> lots given valnes 
'whieh vary 87 to 6p per fsesxi. for different ve^etiet of 
beaot whicb are oertaiiily too low. 

The modt reliable detenninatUmf are those by Heiseh 
(Analyst, J, 1 43) and Zipperer (TTntersucbnngen fiber 
Kakao, &u,, 1887), They are given in Table I. 

Table I. 

Ptrcentage of Cocoa Putter in Roaeted Cocoa Nibs. 


— 

Heisch. 

Zipperer. 

Caracas 

48*4 

1 40*24 

Puerto C^bello i 

, . 

i 48*4 

Trinidad (inferior) i 

40*4 

; 48*14 

Surinam ' 

84*4 

49*88 


Arriba 

Gaayaqml 

Grenada 

Port au Prinoe . 

Bahia 

Cuba 

Para 


Our determinations range over two years, and represent 
samples taken from bulk lots on the London market, with 
the exception of the Jamaica cocoas; these came direct 
from the island. 

The beans were roasted fully, but with careful precautions 
against burning ; they were then broken and winnowed, to 
remove all the husk, and the nibs very finely ground on 
stones in a small mill. The resulting pasty mass was 
cooled quickly to prevent any separation of butter, and the 
mass of cocoa carefully sampled by taking scrapings from 
different parts of the block. Two grams of this sample 
are exhausted in a Soxhlet extractor with petroleum ether. 


The um 

the fraecidft thi 

extraolidn. T4» tiMipetit vfhh mihM bvir*. 

night. After diitf&hig off the ethei^ the mei^% heated 
for foor hoiire at 85*^ C.« oooled, igd w^phed^ Molepa 
ether wiU be fbund more satisfheto^. thea elher Ibr tMe 
purpose. Ether eatnutls thoobrote^ jmd s6nm # 
oolonring matter of dae eoooa in addition 4e the lhtf - 
An experiment was made to detaimitie (he extent to 
which an alteration in roasting affected the proper^ of 
fat. 

Txium^ il. . * ^ ' 


’ Roasted Cocoa Nibs (^Trinidcui). / 

— 

Moisture. | 

Pat/ 

Very hiRli rotist I 

8*0 

5**C 

„ low 

8*8 1 

88*7 


We conclude that the small variations in our roasting 
would not appreciably affect the comparisons given in ufir 
next table. The individual tests, and the mean for each 
country, are given in Table III. This gives a general mean 
of 54*44 per cent., or 5 per cent, higher than Helsch^e and 
Zipperer’s results. 

In the case of the Jamaica cocoas, the exact hiatoiy of 
which was knetwn, it was possible to observe the effaOt 
of fermentation of the cocoa bean on the fat eontents. 
These figures are shown in Table III. As might have 
I been expected, prolonged fermentation results in the lose 
I of some of the carbohydrate and albuminoid constitnente 
i of the bean, leaving a substance richer in fat. 

We agree with the earlier observers that there is not 
sufficient variation in the percentage of fat in different ktnda 
I of bean to enable the oonntiy* of origin to bo establudied 
I from this determination. Probably percentage varies 
I obiefiy with the richness of the soil and with the method of 
i caring adopted, and is not dependent upon the looality. 


Ecuadoe. 

Venezuela. 

Dutch Guiana. 

Brazil. 


AntlCAir. 

Arriba. 

Other Varieties. 

East of Caracas. 

West ofCnracas. 

Surinam. 

Para (Amazon). 

Bahia. 

WestCoMt 

60*70 

60*96 

62*28 

58*10 

55*17 

65*80 ! 

66‘68 

61*86 

6S*03 

M*0» 

64*27 

6465 

57*55 

6,5*83 1 

55*87 

64*08 

64*08 

62*50 

60*45 

65*15 


64*22 1 

63*.36 

69‘43 

6«*.82 

68*75 

60*15 

64*08 


55*67 1 

68*50 

52*15 

62*65 

63*07 

49*47 

51*01 


1 68*24 ( 


54*53*^ 



61*96 

52*12 


63*92 


64*52 



61*93 

64*00 


nB'60 1 


86*89 



60*12 

62*13 


1 65*20 1 


64^10 




62*38 


! ! 


85*07 




61*82 


{ 


55*00 

n.. 6P66 

62*87 : 

61*83 

1 6.8*05 

50*30 

64*08 1 

64*88 

54*18 


West Indies. 


Grenada. 

Dominica. 

Santo 

Dominxo. 

Sam ana. 

Un- 

ferinunted. 

Jamaica. 

Mildly 1 Fully 

Formentod. | Fermented. 

Highly,^ 

Fermented. 

65*15 

.*55 *66 

54 25 

64*80 

58*66 

66*89 

69*08 

62*.''8 

65*17 

66*10 

63'75 

58*88 

67*00 

50*44 

66*02 

57 *83 

66*10 

53*83 

53*92 

67*66 

68*35 

65*08 

54*87 

56*20 

55*21 

53*92 

58*76 

58*83 

64*92 

58*81 

66*2^4 

54*14 

6.3*50 

67*63 

56*87 

54*60 

66*0.5 


64*87 

67*74 

57*97 

67*80 

56*59 

55*28 


60-29 

57*92 

66*93 

57*20 

j 56*68 

66*31 


53*46 

57*80 

66*06 

50*36 

68*14 

5.3*58 


66*80 

67*46 


57*22 

1 54*54 

j 

66*25 



65*08 


67*44 

54*88 



66*11 


57* J« 

1 

54*14 



66*16 


69*95 




67*50 







1 58-72 

I 67*85 1 


55*8 

85*08 

56*88 

54'd8 1 

V 

i' 66*78 ! 

Mean 

66*75 

58*28 


percent, 
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Di8CCT«aiox. 

l>r« CfiAFLur inquired vrliat time was necpfsary f<M* ibe 
full extnetion of the coooa butter t be alio wished to know 
vhetber the introduction of fats other than cocoa butter 
win permieeible in commercial ohocolatei. 

Mr. G. Warp asked whether cocoa butter extracted from 
beans from diiferent countries was uniform in constitution. 

Mr. Dixow inquired whether there was any great differ* 
ence in the amount of extract obtained by using ethyl 
ether as compared with petroleum ether. 

Mr. Datixs« in reply, stated that the}- liad usually started 
the extraction in the afternoon and allowed it to proceed 
for an hour or so; then the packet of cocoa stood in 
Vetroleum Ether overnight, and the exhaustion was con- 
tinued for two or three hours the next day. With regard 
to the constitution of chocolate, it was illegal to use other 
fat to rmlace cocoa butter in many European countries, 
but in England the constitution of chocolate has never 
been legally defined, and it would be possible to use any 
foodsts^s in the preparation of chocolate. He expected 
that the addition of other fats would he forbidden in the 
future in England. He had not elaborately examinod the 
cocoa butters from different countries to see if they had 
the same chemical constitntion, but the physical character- 
istics of the taste, odour, melting point, &c., were the 
fame, and ho bad no reason to suppose that there was 


hti j dlflibetice In the ebemieid ibhyt ether 

aplpenred to extract from 0*2 to |>er oent. mdre ma^ 
tenhl from the cocoa bean than petroleum ether. 

(!^ttuarp. 


DK. ANDREW PEEBLES AITKEN, 

Professor op Chejiistry and Toxicology ix the 
Kotal (I)ictt) Veterinary College, Edinburgh j 
Member of tub Society of Chemical iNDuaiBi. 

Dr. A. r. Aitken was a native of Edinburgh, and was 
educated in the Edinburgh University, where he took 
the degree of Master of i^rts in 1867, of Bachelor of 
Science in the department of Physical Science in 1871, 
and finally of Doctor of Science in the department of 
Chemistry in 1878. He then studied at Heidelberg, 
and on his return to Edinburgh was appointed assistant 
to Professor Crum Brown and Demonstrator of Practical 
Chemistry in Edinburgh University. His final appoint- 
ment was to the Professorship of Chemistry in the 
Dick Veterinary College in 187.5. He died on Sunday, 
April 17tb, at his residence in Edinburgh. 
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L-PLA»T. APPAEATUS AUD MACHDIEET. 

Svperhmted Steam for Petroleum Borings. W. Szaynok. 

Naphta, 1904, 12, 17-19. 

Most of the exlstiog engines in use in the Boryslaw 
^Galicia) district have insufllcient beating space in the 
boilers to satisf^actoiily deal with the task of boring the 
-deep wells now required. By introduciug superheaters in 
the boiler smoke boxes, however, the author finds the 
increased efficiency of the dry steam reduces the con- 
aUmptiou of fuel by about 15 per cent. At the same time 
there is practically no condensation in the live steam, 


and the use of superheated steam iu the atomiser diminishes 
the coDsuraptiou for this purpose. The best results trith a 
superheater are obtained when the effect of this apparatus 
is to reduce the temperature of the efiSuent due gases to 
27 C.j this being the point at which the maximum weight 
of gas can pass thtougb the smoke stack. — C. S. 

Erolish Patents. 

Bgdro-extractor.e. M. de MarchiSvUle, Paris. Fng. Pat. 
6995, Muroh 25, 1903. 

S«* Addition, of May 18, 1902, to Fr. Pat. 291,0X5 of 1899 \ 
J., 1908, 855.— T. F. B. 









FUiering ApMrafus* R, E* Ellts, LodSoo. Erom Ma- 
flcbmenfabrtk Grevenbroioh, Grevenbroich. Eng. Eat. 
4575. Eeb. 24, 1904. 

HoLtow arms are provided widi perforated pipes depend- 
ing from them and penetrating the filtering mcdmin. When 
the latter has become clogged, water is forced through the 
arms, which are rotated, and the filter is thus cleansed. 
Means are provided for carrying off the muddy wash water 
and for iniecting water under the porous floor of the filter. 

~W. H. C. 

Rotary Drier*, D. Oriipo, Davenport. Eng. Pat. 15,955, 
July 18, 1903. 

Tub horizontal rotary drier with internal steam flues, 
described in U.S. Pat. 659,299 of 1900, is fitted with a 
steam chamber at the outlet end into which the ends of the 
steam flues are fixed, and thi.s steam chamber is provided 
with a special drain trap and outlet, as well as steam inlet ; 
the chamber rotates with the drier. At the other end, the 
steam flues pass through holes in a perforated plate forming 
one portion of an end chamber, and are connected beyond 
this plate together in groups of two or more, by small steam 
chambers provided with cleaning doors opposite the steam 
flues. In this way the contraction and expansion of the 
steam flues does not interfere with the working. The drier 
is supported on rollers, and suitable feed and discharge 
openings are provided. — W. H. C. 

Vacuum Evaporatmq Apparatus ; Piled——. T. Suzuki, 
Sunaraura. Eng. Pat. 3165, Fob. 9, 1904. 

Each evaporating pan is constructed of several superposed 
segments or “ drums,” with suitable healing coils. At the 
top there is a rotating distributing coil, and between the 
segments are arranged overflow valves, operated from with- 
out. The liquid to be evaporated flows from segment to 
segment in each pan, whereby very rapid and economical 
evaporation is effected. — W. H. C. 

Freezing Liquid Gases''' oh the Discharge thereof from 
Storage Vessels; Method and Apparatus for Prevent- 

ing . L. von Orth, Herlin. Eng. Pat. 4694, Feb. 85, 

1904. 

The outlet pipe from the stora^ze vessel has a >?piral open- 
ing, so that the issuing li<iue6ed gas impinges on the walls 
of an outer tube of larger bore. This tube has ribs on its 
outer side, and is surrounded by a casing, “ through which 
a heating liquid medium is made to flow ” in a serpentine 
direction.” The liquefied gas is only heated after it has 
begun to expand.— W. H C. 

Fkencu Patents. 

Forcing and Drawing ojf Liquids^ Inflammahley or those 
irhich evolve Explosive Gases; Process for C. 

Martini and H. Hiineke. Fr. Pat. 337,733, Feb. 28, 
1903. 




gas. Bmxa can be injeeted Into the gawfittes to efrar theih 
of deposits, and is also iujooted thr^h^the eohing ooal to 
inoreaie the yiald of tar and ammoniat*— Wl H. C. 

Sdidified Liquids \^Hydroca>rhoii9,AlcQ^*J. \ Matnrfacluire 
of — , and of a Material thereof, E. Raynaad, Spy. 
Eng. Pat, 7860, April 4, 1903. 

Liqijios, such as hydrocarbons or alcohols, may be soUdifled 
by the addition of 0*4 to 10 per cent, (according to the 
degree of hardness desired) of a mixture of sodium silicate 
and saponified fat, which may be made by saponifying 
" cocoa-butter ” with caustio soda, and adding four to five 
times the weight of sodium silicate. This mixture should 
he heated with the liquid to bo solidified at about 40® C., 
with stirring. — T. F. B. 

Fuel \_Briquettc8 ] ; Artificial E. J. Hoffman end 

VV. J. Clark, Chicago. Eng. Fat. 1887, Jan. 2.5, 1904, 

The fuel is made by intimately mixing 92 per cent, of coal 
dust or crushed coal, 3j per per cent, of crude petroleum, 

2 If per cent, of rosin, and 2 per cent, of soda ash, the last 
three ingredients being first melted together j the mass is 
then formed into briquettes. — L. F. G. 

House or other Refuse ; Process of Treating for 
Converting it vito Substances of Commercial Utility 
IFucl Briquettes']. T. G. Charlton. Eng. Pat. 16,804, 
July 24, 1903. XVllI. B., page 500. 

j Gas from Petroleum Oils ; Generation of for General 

Purposes^ particularly for Use with Burners for Steam 
Generation and like purposes. E. 11. Bridson, Notting- 
ham. Eng. Fat. 14,835, June 27, 1903. 

Oil is pnmped through a vaporising coil, which surrounds 
a burner, the latter being fed with a portion of the vapour 
from the coil. The supplies of oil to the coil and vapour to 
the burner are controlled automatically by diaphragm 
valves. The apparatus is put in operation burning some 
spirit in a gutter surrounding the vaporising burner, and 
pumping oil into the coil by means of a hand pump. The 
main portion of the vapour generated, is led to the motor or 
other place of consumption. — H» B. 

Coat Gas; Apparatus for the Purification of — . 
11. Good, Croydon, and S. Spencer, London. Eng. Pat. 
2.3,045, Oct. 24, 1903. 

A hydraulic main, of the form described in Eng. Pat. 
7258 of 1886, is fitted longitudinally and transversely with 
horizontal tiers of pipes, open at each end to the atmosphere^ 
for inducing the more rapid condensation of the tar, 
within the main. The outlet for the tar and liquor is pro- 
vided with regulating and cleaning devices. A washer of 
the kind referred to in Eng. Pat. 2317 of 1881, is constructed' 
with similarly arranged condensing pipes, and other* 
modifications of details are introduced. — H. B. 


See Eng. Pat. 4233 of 1903 ; this J., 1904, 14.— T. F. B, 
Furnace. J. llitz. Fr. Pat. 337,770, Dec. 16, 1903. 
See Eng. Pat. 2 7,6 13 of 1903 j this J., 1904,363.— T. F. B. 

IL-PUEL. GAS. AND LIGHT. 

Iron'Carhonylferrocijaniile ; a t.'onstUueut of Spent Oxide. 
M. Stoecker. VIL, page 488. 

Sulphur ; Determination of —— — in Calcium Carbide. 
H. Lidholm. XXIII., page 504. 

English Patents. 

Coke Ovens. T. von Bauer, Berlin, Eng. Pat. 17,327, 
Aug. 10, 1903. 

By a special arrangement of flues and air channels, and by 
placing the return-gas chaxmels below the gas-distributing 
channels, the same ovens can be operated for either “ direct 
or indirect production,” and for hand or mechanical charging. 
Special plugs are provided for altering the distribution or 


! Gases ; Apparatus for Producing a Mixture of — or' 
of Gas and Air for Illuminating Purposes. H. H. Lake,. 
London. From Selas Ges., iWlin. Eng. Pat. 50889 . 
March 4, 1903. 

See Fr. Pat. 333,033 of 1908 ; this J., 1908, 1287.— T. F. B, 

Acetylene Gas ; Process for the Purification of . A. 

Landrlset, Gampel. Eng. Pat. 7490, March 81, 1903. 

SebFf. Pat. 330,180 of 1903 ; this J., 1903, 1080.— T.F. B. 

Carbureitiny Air by Means of Naphthalene, and Generating 
Naphthalene Vapou*" in connection with Lamps ijpr 
Lighting Purposes, G. P. J. Lion, Paris. Bpg. Pat 
11,561, May 21, 1903. Under Internat. Conv., May 21, 
1902. 

Sre Fr. Pat. 321,495 of 1802 ; this J., 1903, 206.^T. F. B. 

Producer Gas and the like ; Manufacture of E. 

Hbvine and FI. BreuiUd, Paris. Eng. Pat. 25,763, Nov. 25, 
1908. 

SEsFr. Pat. 336^786 of 1903 j this J., 1904,365.— T. F. % 


’XKfmMt' (x^ •mBr' 




T" . 7 W BW l^ ^^rt;iin'r'ii'ByrM t y<i^ ; rn-; . r/r=rr;: . r , ^r-; , '';;7 ^ 

fJtimiten $ 'M9Mif<uAurt nff Jwsmd^icmt 
E. <3iniita7> B|ftaQODd. Bog. Put. IX),8d2» Uny IZ, 1903. 

Blaments' if ^bkb “ artificial silk ” is composed are 
tiisted together li^ maooer similar to that io which cotton 
yam is twisted to fl^uce knitting cotton, and the two-ply 
or tnree-ply cord thus formed is kmtted into fabrics as nsual. 
The latter are then impregnated with a solution containinjg 
10 — 20 per cent of the usual oxides, dried, treated with 
ammonia gas or soaked in a strong solution of ammonia, 
dried, an<rbumed off.— H. B. 


^ TTMlTlM>‘8TATiM PXIJW 

Stitt jfior Crude Bituminous MtUeriftt, H* Ash» OatHf 
bridge, Assignor to Warren Bros. Co., Charleston. 
ir.S. Pat. 757,387, April 12, 1904. 

An upri^t still is heated directly by a furnace below it, 
and also by the furnace gases, which are led into a ohamber 
surrounding the sides of the still. The products of oomi* 
bustiou of the furnace pass from this chamber to a blower, 
whence they are forced through the material which is being 
distilled.— T. F. B. 


Fhknch Patents. 

Gas from Pulverised Combustibles } Process and ApparaUus 

for Producing . G. Marconnet. Fr. Pat. 337,514, 

Dec. 8, 1903. 

PuLVKRiSBn fuel is allowed to fall down a vertical conduit, 
the lower end of which opens into au ash-box. The par- 
ticles of fuel are burned during their fall, by means of 
suHahle burners, the ash being collected in the box beneath, 
whilst the gas is led off to the motor or otlier apparatus in 
which St is to be used. In the apparatus described, the fuel 
conduit or shoot, constructed of refractory material, is of 
rectangular cross-section, and the walls are perforated with 
series of orifices serving to admit air and gas respectively, 
and to maintain the flames required for burning the fuel 
during its fall. Parallel passages supply the riir and gas to 
the^orifices, and the whole is surrounded by a body of coke. 
The gas, produced by the combustion of the powdered fuel, 
on issuing from the lower end of the shoot, is led up through 
4he surrounding coke, whereby any accompanying dust is 
removed.— H. B. 

Pyrophoric Alloys for Use in Igniting and Illuminating. 
C. Auer von Welsbach. Fr. Pat. 337,320, Oct. 31, 1908. 

pYEOPiiOBio alloys are prepared by fusing together one or 
snore of the rare-earth metals (lanthanum, cerium, ho.') and 
iron, the best results having Ixjeu obtained on adding 80 
-per cent, of iron. The iron may be wholly or partly replaced 
by nickel or cobalt. On rubbing such an alloy with a file 
•or the like, brilliant sparks are emitted, which arc capable 
of i^iting, with certainty and almost immediately, a mixture 
of air and combustible ^as. The alloys may be u.'<ed for 
illumination, or for the ignition of gases. — H. B. 

Mantles f Manufacture of Incandescence . F. Haau, 

A. Krausz, and Z. J^ziklai. Fr. Pat. 337,475, Nov. 12, 
1903. 

hlxNTLES arc made us usual from a solution composed of 
water, 1,000 parts ; thorium nitrate, 300 — .'>00 parts ; 
cerium nitrate, 2 — 4; cobalt nitrate, 0*5; ammonium 
lutrate, 1; aluminium nitrate, 0'.5; lead nitrate, 1; 
“tartar,” 1 ; and 0*5 to 1 part of “nitrate of sepia or of 
mother-of-pearl, that is, of the salts formed by dissolving 
these substances iu nitric acid.”— H. B. 

Mantles / Manufacture of Ijtcandescence — — . 

G. H. Maisch. Fr. Pat. 337,371, Nov. 17, 1903. 

.See U.S. Pat. 712,562 ; this J., 1902, 1527.— II. B. 

Incandescence Filaments for Electric Lighting ; Manu- 
facture of . Siemens and Halske A.-G. Fr. Pat. 

- 837,608, Deo. 12, 1903. 

Inoandkscenob filaments are made from tantalum or 
niobium by drawing or rolling the metal into tine tubes, 
filled or not with conductors of the first or second class. 

— H. B. 

IIL-DESTEUCTIYE DISTILLATION. 

TAB PEODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

Petroleum Borings ; Superheated Steam for — , 

W. 8zaynok. I., page 482. , 

Petroleum / Determining Impurities [ Water] in Boryslaio 
(Galicia) — . M. Wieleaynski. XXIII., page 504. 


Fbench Patent. 

Greases (Lubricants], Plasters, and Waterproofing Com- 
positions [Paints] ; Process of Making . J. Girard 

and P. J. Tabourin. Fr. Pat. 387,753, Dec. 15, 1908. 

OzoKEBiTE is employed in the manufacture of lubricants 
{e.g., mixed with naphtha) ; in making waterproof paints 
(e.g., mixed with paraffin wax, petroleum residue, and 
colouring matters) ; and for similar purposes.— T. F. B. 

IT.-COLOURING MATTERS AND 
DYESTUPFS. 

o-Tolidine ; Constitution of — — . G. Schultz, G. Bohde, 

and F, Vicari. Ber., 1904, 37, 1401—1402. 

The tliaminoditolyl (o-tolidine) prepared from o-nitro- 
toluene is generally regarded as having the constitution 
[4.3](NH8)(CH3)C,H,.C6H8CCH8)(NH2)[.3.4], both on 
account of its method of preparation and its behaviour, 
which is analogous to that of benzidine (di-p-diaminodi- 
phenyl), but no complete proof of the correctness of this 
formula has hitherto been found. This proof is now 
supplied by the authors, who have f5:)und that the hydro- 
carbon prepared from o-tolidine by means ot its hydrazine 
compound is identical with the hydrocarbon — 

[3]CCH8).C8H,.CA(CH3)[3], 
obtained by treating m-iodotoluene with sodium.— A. S. 

Indole fromindoxyl; Preparation of — . D.Vorliinder 
and O. Apelt. Ber., 1904, 37, 1134—1135. 
Indoxtlic acid and indoxyl are readily reduced to indole 
by reduction in alkaline solution, either with sodium 
amalgam or with caustic alkali and zinc dust. The yields 
are satisfactory. — E. F. 

Amino- and Aminohydroxy-diphenylamines. R. Gnehm 
and G. Weber. J. prakt. Chem., 1904, 69, 223 — 244. 
DiMETHYL-71-diamiuodiphonylamine is prepared either by 
oxidation of dimethyl-p-phenylenediamine with aniline and 
reduction of the iudamine so obtained, or by condensation of 
dimethyl-p-phenylenediamine with p-aminopheuol. It yields 
no dyestuff if hi^ated alone with sulphur, but if heated with 
sulphur in preseuco of phenol, sulphuretted hydrogen is 
evolved aud a sulphide dyestuff is obtained which dyes 
cotton in yellow shades. Dimetbyltriaminodiphenylamine 
is prepared by reducing the indamiue obtained from the 
oxidation of dimethyl-p-phenylenediamine with 1 mol. of 
m-phenylenediamiue. On melting with sulphur and phenol, 
this substance yields a sulphide dyestuff which dyes cotton 
in dark greenish - black shades. Dimetbyl-p-diamino-w- 
hydroxydiphenylaroine is obtained by condensing dimethyl- 
p-phenylenediamine with resorcinol. With nitrous acid it 
yields a nitrosamine which is transformed by hydrochloric 
acid into the p-nitroso compound. This latter reacts with 
j amines and phenols to form oxazine dyestuffs. Those pro- 
I duced with diphenylamine, jS-naphthol, and dimethyl-m- 
j amin^henol are blue in shade, With formaldehyde, dimethyl- 
p-amino-TO-hydroxy diphenylamine forms either dimethyl-p- 
amiuo-m-hydroxybenzyl alcohol or the diphenylmethaoe 
compound, CH5[OGHa(OH) .NH. CdH^NCCHj^ja, according 
to the proportions used. On oxidation with tertiary amines 
the latter gives tripheuylme^ne dyestuffs. On melting 
dimethyl-p -amino - m • hydroxydiphenylamine spdium 

sulphide and sulphur, a sttl|]>lfide dyestuff is formed which 




if obt*ihi^4 ^om dlw^^ p. 
phenyiffflbdiMntoe and 8.7-4ihydroKyiiapbth^^ F. 

BydrMuqum^ei Cmdensaiion of ^tk ^Idehydea. 

C. Ltebenaann anA S. LindeabtuiDi* Ber., 1904, 37 j 
1171—1180. 

On® mol. of benzaldehydo condenses with 2 mols. of 
hvdroxyquinone in presence of concentrated sulphuric acid 
40 form a triphenylmethane dyestuff of the constitution - 

Nc,H2 (OH)-0 

*which dyes intensely on basic mordants, reddish-orange on 
4ilumma and greyish-violet on iron oxide, not very fast to 
light An analogous dvestuff is obtained if the benzalde- 
hyde be replaced by acetaldehyde. The properties of the 
oroduct are very similar, but the dyeings produced by it 
are redder in shade than those from the benzaldehyde 
derivative. With formaldehyde no dyestuff is produced, 
the product obtained being hexahydroxydiphenylmethane. 
With pyrogallol aud phloroglucinol, benzaldehyde reacts 
under the same conditions m equimolecular proportions, 
yielding colourless compounds possessing no dyeing 
properties. — E. F. 

Benzimidazoles, and Dyestuffs derived therefrom. 0. Kym. 
Ber., 1904, 37, 1070—1074. 

A TRIAMINOBENZIMIDAZOLE derivative, p-amino-a-phenyl- 
N-p-aminophcnol-m-aminobenzimidazole, is best obtained 
iby partially reducing o-p-dinitro-p'-amiiiodiphenylamine to 
.o-p'-diamino-p-nitrodiphenylamino, heating this with p- 
uitrobenzoyl chloride, thus forming p-nitro-a-pheuyl-N-p- 
ttitrobenzovlaminopbeoyl-w-nitrobenzimidazole and subse- 

.quently reducing. The base, when diazotisod and coupled 
with other compounds, yields dyestuffs which have less 
Affinity for cotton and dye in redder shades than those 
.derived from diaminobenziinidazole derivatives. — E. F. 

Triphenylmethane Dyestuffs} Colour Bases of . 

A. Baeyer aud V. Viliiger. Ber., 1904, 37, 1183— 
1184. 

On treatment with alkali, Aniline Blue forms the corre- 
sponding pheuylimide, Ca-HsjNs. which is black. On 
grinding with caustic soda solution, Farafuebsin yields a 
polymer of the corresponding imide, which can be recrystal- 
lised from xylene aud which differs from the carbinol in 
being extremely insoluble and difficult to crystallise. Its 
4)rapirical formula is CJ9HJ7N<^. In the case of New Foebsin 
the monomolecular quinone-imide is formed and is already 
known as Homolka’s base. — E. F. 

S“IIydroxyJlavonol } Synthesis of S. v. Kostanecki 

and M. L. Stoppani* Ber., 1904, 37, 1180 — 1182. 

Pakonol is condensed with benzaldehyde to form 2'- 
4iydroxy-4'-methoxychttlkone, according to the equation — 

CoHj,(OCH 3)OH.(COCH3)[1 ; 3 ; 4] + f'gU^.CHO - 
CoH3 (OCH3)OHCCO.CH ; CH.CflH^) -h 

On boiling with alcohol aud sulphuric acid, this is converted 
into 3-methoxytlavanone— 

(CH30)C<,U3 . 0 . CH(C6H6 ) . CHj. CO 

which is converted by amyl nitrite and hydrochloric acid 
into an isonitroso compoond, which, on boiling with dilute 
sulphuric acid, forms 3-mclhoxyflavonol. This is saponified 
by hydriodio acid to 8-bydroxyflavonol — 

(H0)C3H3.0.CCCeH*) ; C(0H).00 

i 

#hioh dyes in pale yellow shades on alumina mordants, 

-*“E. F. 


Onm^ ieidf %. 'HWte;'.-;; 

Br treating 1 mol. of orsellinW diaioWed 

in caustic soda solntioQ with h dmpobtoSf^nn 

chloride prepared fi'om 2 mote, of ani|pi« 
orsellinio acid ethyl ester, C4(JCfl|)(OH)^ 

(COOC3H5), is produced, m. pt. 186^ C., easily aoinble in 
cold benzene and toluene and in hot potrdeum nntmtha 
(ligroin'), aleobol, and glacial acetic acid. This dithep oom" 
pound was reduced with stannous chloride and hydroohloi^O 
acid, and the reduction product heated with oonoei^rated 
hydrochloric acid for five hours at 160® C. The diamine . 
obtained was identical with diamino-orcinol, OflH(CHjj) 
(OH)a(NHa)2[1.8.5.2.4], and consequently drs^lteiid 
acid must have the constitution CBH2(CH8)(OH)aCCODH) 

[ 1 . 3 . 5 . 6] . This view was confirmed by a determination 
of the dissociation-constant of the acid. ^ Ostwald has 
shown that the electric conductivity of an acid is increased 
j considerably if it contain a hydroxyl group ortho to the 
I carboxyl group, and to a much greater degree if there are 
two hydroxyl groups ortho to the carboxyl group. The 
dissociation-constant of orsellinic acid is 0*0127, nut that 
of the so-called p-or«ellinic acid is 4*1 ; hence the true 
formula for orsellinio acid is that given above, whilst the 
constitution of p-orsellinic acid must be CjHa(CH3)(OH)2 
(COOH)[1.3.5.4].— A. S. 

Amhw-Orsellinic Acid Ethyl Ester ; Derivatives of — 
Formation of Litmus Dyestuffs. F. Henrich and K. 
Dorschky. Ber., 1904, 37, 1416—1424. 

It has been previously shown (this J,, 1897, 529} 190S, 
14.50) that by the oxidation of jS-amino-orcinol in alkaline 
solution, a mixture of dyestuffs is produced, of which those 
insoluble in alcohol greatly resemble the dyestuffs of 
litmus insoluble in alcohol. The authors have now sub- 
jected the araino-orsellinic acid, C6H(CH3)(NHs)(OH)j 
COOH[1.6.3.5.2], corresponding to jB-amino-orclnol, to 
oxidation in alkaline solution. A well-cooled solution of 
1 mol. of the hydrochloride of ammo-orsellinic acid ethvl 
ester was treated with 2 mols. of potassium hydroxide 
dissolved in a small quantity of water. The mixture 
oxidises rapidly in the air and becomes coloured red with 
a vivid fluorescence. After 48 hours, the mixture was 
acidified, and the reddish-brown precipitate filtered off. 
The product crystallises from acetic ester mostly in orange- 
coloured needles, with an intense blue lustre, but ocoaskm- 
ally also in greenish scales. It is easily soluble iu warm 
glacial acetic acid and alcohol and in cold benzene; it* 
alcoholic solution is fluorescent. The dyestuff greatly 
rcsemhles those discovered by Weselski, and proved to be 
phenoxazine derivatives (this J.. 1890, 489, 600). If more 
than 2 mols. of alkali be used and the solution be not 
cooled, the carboxyl group is split off, and non-finoresoent 
dyestuffs are obtained similar to those obtained by the 
oxidation of araino-orcinol. The authors contider it 
probable that the two classes of dyestuffs present in litmus, 
viz., (1) fluorescent dyestuffs soluble in alcohol, and (2) 
iion-fluorescent dyestuffs insoluble in alcohol, are produced 
from erythro esters of orsellinic acid in a similar manner to 
the formation of the dyestuffs from orsellinic acid ethyl 
ester as already described. — A S. 

English Patents. 

Basic Colouring Matters ; Manufacture of Soluble CotH' 

pounds or Salts of Uor Soaps, Vamisk, 

J. Y, .Johnson, London. From Badisohe Anilin und 
Soda Fabrik, Ludwigshafen. Eng. Pat. 12,681, June 6, 
1903. 

SoLUBLB compounds, suitable for colouring soap,^ wax, 
varnish, or printing ink, are obtained by the action of 
alkalis or alkaline salts, on the insolnble compounds df 
basic dyestuffs and the higher fatty acids. For example, 
20 parts of caustic soda lye (oontalniug 85 per cent, of 
sodium hydroxide) are added to a mixture of 100 part* of; 
oleic acid and 30 parts of the free base of Benzyl YiidOt, aL 
100® C. To prepare a coloured varnish,'^ SO© . 

“ printer’s varnieh ** are added to the above mixtiOPO p^NSviirt)^’ 
to tWa^rion of the allwli— T. F. B. 


' ' ' JOPKNAI. ov Txz mmm: m 


Sidphurked Colouring Miatten [Sulphide Dge*tuff$'} $ 
Mtumfaeture ^ Oreen — . 0. D. Abel, LoSdoo. 

Fmm Aot*-GeB. f, AniliufabrikatiOD, Beilio. Eng. 
Pat. 11,008, Ma^ 14. 1903. 

Beb Fr. Pat. 332,104 of 1908 ; thin J., 1903, 1192.~-T. F. B. 

Sulphur Dyet {Sulphide Dyestuffs] j Manufacture of 
Blue — — G. B. Ellif, London. From Ohem. Fabr. 
vonn. Sandoz, Basle. Eng. Pat. 12,879, June 8, 1903. 
Sew Fr. Pat. 332,560 of 1903 ; tliis J , 1903, 1211.— T. F. B. 

United States Patents. 

\ .h - Nitroanihraquinone Suf phonic Acid [Anthracene 
Dyestuff], it. E. Schmidt, Elberfeld, Assignor to 
Farbenfabr. of Elberfeld Co., New York, U.S. Pat. 
757,057, April 12, 1901. 


Tetrazo DyesHtffs ; Production of New Svhetasdive — ^ 
Soc. poOT Plod. Cbim. k Bile. Fr. Pat. 887,449, Bee. 5, 
1903. 

SiB Eng. Pat. 27,680 of 1903; this J„ 1904, 249 T. F. B. 

Dyestuffs suitable for Sensitising Purposes / Process for 

Preparing . Soc. Anon. Prod. F. Bayer et Uie. 

Fr. Pat. 837,704, Nov. 16, 1903. 

See U.S. Pat. 752,323 of 1904 ; this J., 1904, 337. Homo- 
logues of quinaldine, such us toluquinaldines or bromo^- 
quinaldine, may be used instead of quinaldine, and sulphonie 
esters, such as the ethyl esters of ethyl-, benzene-, or 
toluene-sulphonic acid, may replace the diethyl sulphate of 
the principal patent : other dialkyl sulphates give similar 
compounds to that obtained by using diethyl sulphate. 

— T. F, B. 


See Fr. Pat. 334,576 of 1903 ; this J., 1904, .57.— T. F. B. 

\ - Nitroanthraquinone Sulphoruc Acid [AyitJu'acene 

Dyestuffs], U. E. Schmidt, Elberfeld, Assignor to 
Farbenfabr. of Elberfeld Co., New York. U.S. Pat. 
767,058, April 12, 1904. 

See Fr. Pat. 834,576 of 190.3 ; this J., 1904, 57.— T. F. B. 

Lake } Blue Ped [from Azn Dyestuff]^ and Process 

of Making same. G. Gullbransson, Assignor to Farh- 
werke vorm. Moist er, Lucius und Briining, Hoechst-on- 
the-Maine. U.S. Put. 7.57,109, April 12, 1904, 

See Eng. Pat. 23,830 of 1902 ; this J., 190.3, 1055.— T. F.B. 

Oxidising Organic Compounds. M. Moe.*«t, Assignor to 
Farbwerke vorm. Meister, l^uciiis und Braning, Hoec hst- 
on-the-Maine. U.S. Pat. 757,130, April 12, 1904. 

See Eng. Pat. 19,1 78' of 1902 ; this J., 1903, 945.— T. F. B. 
French Patents. 

Indigo; Process for Making • Cie. Paris. Coul. 
d’Aniline. Fr. Put. .337,634, Fob. 26, 1903. 

See Eng. Pat. 4538 of 1903 ; this J., 1904, 16.— T. F. B. 

[Sulphide] Dyestuffs; Production of Brown — — . Soc. 
pour rind. Chim. k BAle. Fr. Pat. 337,816, Oct. 26, 
1903. 

Dyestuffs dyeing iinmordanted cotton in various shades 
of brown, from a dyebath containing an alkali sulphide, 
are obtained by heating a mixture of an alkylated m-amino- 
phenol or one of its cubstitution products, with an aromatic 
amine or phenol, or their substitution products, in presence 
of sulphur. — A. B. S. 

Aminothioatphyl Deriraitves and Azo Sulphide Dyestuffs 

derived therefrom ; Production of New . [Sutplnde 

Dyestuffs.] Soc. pour I’Ind. Chim. k Bale. Fr. Pat. 
837,329, Nov. 5, 190.3. 

Ip dinitrophenyltbiocyanate, which is obtained by heating 
a mixture of diohlnrobenzene, alcohol, and potassium thio- 
cyanate, be partially reduced with ammonium sulphide, a 
red crystalline powder is formed consisting of amino- 
nitrothiophenyl. In a similar manner, dinitrophenylthio- 
carbamide and other dinitrophenyl-thio derivatives, and also 
those derived from triniirochlorobenzene, dinitroohloro* 
benzene sulphonic^ acid and other similar substances, 
can be converted into nitroamino'thio derivatives. These 
derivatives can be diazotised and combined with amines, 
phenols, &c. to form azo dyestuffs. All these azo dyestuffs 
contain at least one atom of sulphur, which can be con- 
verted by an alkaline reducing agent into a sulphydric 
group, which causes the dyestuff to dissolve in alkalis even 
if it contain no carboxylic or sulphonio groups. The 
dyestuffs of this class which are soluble in water, dye wool 
and silk from an acid bath. The others dye unmordanted 
cotton from an alkaline bath containing an alkali sulphide, 
in the same iQanner as the usual sulphide dyestuffs. ' 

—A. B. S, 


Y.-PEEPAEING, BLEACHING. DYEING. 
PEINTING, AND FINISHING TEXTILES. 
YAENS. AND FIBEES. 

Aniline Black on Wool ; Colour Reserves for . 

Pokerny. Hull. Soc. Ind. Alulhouse, Proc^s-verbaux, 

1903, 205. 

I Woollen tissues, after being successively washed, soaped, 
j treated with sodium bisulphite, passed (in such a manner 
j as to remain immersed for 15 seconds) through a bath com- 
! posed of 22 litres of bleaching powder solution at 4° B., 
18 litres of hydrochloric acid at 4° B., and 240 litres of 
water, and then washed and dried, are padded two or 
three times in a solution cnntainiug, in 30 litres, 4,000 
grins, of aniline hydrochloride, 1,500 grms. of sodium 
chlorate, and 2,600 grms. of potassium ferrocyanide. They 
are then dried and printed with dyestuffs, such as Patent 
Blue V, Uranin, Thioflavine, Khodamine C G and B extra 
(1 part), admixed with potassium thiocyanate (2 parts), 
zinc oxide (5 parts) made into a paste with water (5 parts), 
and starch thickening (20 parts), with or without sodium 
acetate in addition. The black is developed, in the un- 
printed parts of the tissues, by wrapping the latter in 
damped cotton tissues and steaming them for 15 minutes. 
The tissues are finally washed and soaped. — E. B. 

Discharges with Potassium Chromate and O.ralate on 
Vat Blues. M. Prud’homme. Kev. Gen. Mat. Col., 

1904, 8, 97—98. 

Instead of adding oxalic acid to the sulphuric acid bath, 
a good result is obtained in many cases by adding potassium 
oxalate lo the printing pastes and then iiassing through 
a sulphuric acid bath containiug 150 grms. of acid per 
litre. This method does not give good results in the case 
of yellow discharges with Chrome Y'ellow. The best results 
are obtained by printing the yellow paste without oxalate, and 
then passing through a solution containing 100 — ^160 grms. of 
sulphuric acid and 10 grms. of oxalic acid per litre. 

—A. B. S. 

Pmssian Blue Discharge on Turkey-red, E. Bontemps. 
Bull. Soc. Tnd. Alulhouse, 1903, 73, 349. 

Potassium ferricyanide is heated on the water-bath with 
caustic sodu-lye at a temperature of 50°— 56° C., the solution 
obtained being cooled and poured into water in which 
British gum and starch are suspended. The thickened 
mixture thus produced is printed upon a tissue dyed with 
Turkey- red, which is thereupon passed through a Mather- 
Platt steam-ageing apparatus, the tissue being afterwards 
treated with sulphuric scid at 6° B., to which about 50 grms. 
of ferrous sulphate per litre b added. — E. B. 

Prussian Blue Discharge (m Turkey •red. (Report on the 
preceding paper.) H. Schmid. Bull. Soc. Ind. Mulhouse. 
1903, 73, 350. 

As the function of the alkali ferricyanide, employed by 
Bontemps (see preceding article), is not to remove the 
Alizarin from the Turkey-red colour-lake, and as this salt 
is converted by the soda lye into an alkali ferrocyanide, it 
is preferable to employ the latter in the disobarge-mixtore 




B^t tbe oiitMt. liio9CAOver, the iron «aU lOfty b« omitted from | 
the mlphario add hath, alt th^ elementa esaential for tbe ' 
prodaetioQ of the blue being introduced into the printing i 
mixture emplojed. Thia maj be aooompliebed by adding 
a mixture of ferric nitrate and glycerin to caustic soda-lye 
and then adding the amount of alkali ferrocyanide necessary i 
to combine with tbe iron present. The solution thus pro- , 
duoed, dfler being thickened, is printed and steamed as in ; 
the process described by Bootemps, the Prussian blue being 
formed during the subsequent treatment with acid. By ' 
adding to the discharge mixture sodium plumbite, and 
chroming tbe tissues after passing them through the acid, 
a green discharge may be obtained. It is possible thus to 
obtain green and blue discharge colours of the same bright- 
ness and shade as those produced in the older bleaching 
powder and the newer alkali (^indigo) discharge styles. 

— E. B. 

Hydrosulphite NF } Employment of in Clearing 

Whites in Calico Printing, O. F. AUiston. Bull. Soc. 
Ind. Mulhouse, 190«, 73 , 346—348. 

Tite “whites” of cotton tissues printed with insoluble 
azo dyestuffs cannot be eflBcieutly cleared with bleaching 
powder solution without injury to the dyestuffs. They may, 
however, be cleared by means of “ liydrosulphite N F,” the 
condensation product of sodium hydrosulphite and form- 
aldehyde (Eng. Pat. 5867 of 1903; this J., 1904, 369), 
the tissues being, to this end, passed through gum-water 
containing, per litre, 10 — 15 grms. of this compound, and 
then being dried and steamed for 3 — 5 minutes. The 
employment of the compound in question is especially 
advantageous in the case of two-colour prints of Para- 
nitraniline Red and an Azo Black produced from either of 
the brands, S or D P, of Azopbor Black, inasmuch as both 
blacks satisfactorily withstand the clearing operation with 
it, while they are considerably acted upon by bleaching 
powder. T. Strieker, who, at the request of tbe Industrial 
Society of Mulhouse, has made experiments on tbe subject, 
states that the action of the hydrosulphite compound in 
clearing whites ” stained with azo dyestuffs is very effec- 
tive. He finds ordinary sodium hydrosulpbite too unstable 
to be employed in a similar manner for the same purpose. 

— E. B. 

Brightening Silk and Cotton. C. Knapstein, 
Farber-Zeit., 1904, 15 , 101 — 104. 

Br treatkig silk, after dyeing, with a dilute solution of 
pbospboric acid, a better gloss is obtained than when citric 
or tartaric acid is used. Phosphoric acid may also be used 
advantageously, with pure olive oil, for brightening black 
silk. In tbe softening process, the addition of a little 
tartaric acid to the alum bath, previous to adding alkali, 
eahauces the gloss of the product. Vegetable silk Is 
brightened, after dyeing, by immersion in a cold on luke- 
warm soap bath (containing 5 —8 per cent, of soap on tbe 
weight of material used) and subsequent treatment with 
dilute acid ; phosphoric acid is found to give better results 
than sulphuric acid. — T. F. B. 

Titanium Salts as Laboratory Reagents. E. Kuecht. 

XXIII., page 503. 

Enoush Patents. 

Dyeing y Bleaching, Mordanting, and like operations ; Tubes 

for holding Yams or Threads during . Ij Detre, 

Reims. Eng. Pat. 4596, Feb. 1904. Under Interoat. 
Conv., July 10, 1903. 

To prevent tbe uneven dyeing of yarn in tbe form of oops 
or bobbins, the yarn is wound on a tube the central portion 
of which is perforated. This tube is fitted with a diaphragm 
oither at the middle or at one end, which causes the dye 
liquor to pass through the central part of the bobbin. 

—A. B S. 

Dyeing Raw Stock, Wool, and similar Materials t Appara- 
tus for — . J . A. Willard, Chattanooga, Eng. Pat. 
4610, Feb. 24, 1904. Under Internat. Conv., May 21, 
1903. 

Brb U.S. Pat. 755,422 of 1904 ; this J., 1904, 489.— T. F. B. 


Prtnf^^ Yams or Thtoads f MetM if W. fi. . 

Keefer, Philadelphia. Eug. Pat. 27,483, Bee. 15, 1908. 

Thk threads from a number of sp^ls past throti^ an 
arrangement which spreads them out tn one plane and then 
over a rectangular ** table.” The latter is in the form of a 
square prism ; it can be rotated on a horizontal axis and 
has a series of continuous grooves runuiog round the four 
recUngular faces. The tl^eads lie in these grooves, and 
whilst there are printed in the desired colours by one or 
more printing rollers which piss over the upper surface of 
the table aud are supplied with colour from colour boxes* 
&c. When one portion is printed, the ” table ” makes a. 
quarter revolution and the next portion is similarly treated, 
whilst the lower face of the table ” is cleaned by means of 
a rotating brosh held in position by means of a spring. 
The ** table ” then makes another quarter revolution, and 
so on. After printing, the yarn is led into the steaming 
aud colour-fixing apparatus. The printing rollers move 
transversely to the threads.— A. B. S. 

Intaglio Printing Forms on Cylindrical Surfaces $ Method 

of Producing . H. II. Lake, London. From O. F. 

and J. W. Mclndoe, Boston. Kng. Pat. 4207, Feb. 19, 
1904. 

A rixoB of embossed fabric, &c., a representation of which 
is desired on the cylinder, is coated with a solution of statoh 
or other glutinous material, and dried by beat and pressure. 
An acid-resisting adhesive substance is now applied to the 
raised parts only of the fabric, by a light treatment with a 
roller. A metal cylinder is then passed over the prepared 
fabric, etched by means of a suitable acid, aud the acid - 
resisting coating removed from tbe iinetehed portions. 

— T. F. B. 

United States Patents. 

Dyeing Textile Fabrics ; Machine for — . C. L. Rothwell- 
JacksoD and E. W. Hunt, Bolton. L.S. Pat. 757,055, 
April 12, 1904. 

See Eng. Pat. 7872 of 1903 ; this J., 1903, 904.— T. F. B. 

Waterproofing Tissues. T. Luthringer, Lyons. 

U.S. Pat. 757,326, April 12, 1904. 

See Fr. Pat. 321,479 of 1902 ; this J., 1903, 296.— T. F. B* 
French Patents. 

Chemical Products \_Comp(mnd8 of Hydrosulphites with 

Aldehydes'] ; New Series of , L. Besoamps. Fr. 

Pat. 387,530, Feb. 23, 1903. 

See Eng. Pat. 19,446 of 1903 ; this J., 1903, 1345.— T. F.B. 

Discharging ; Process of . Soc. Anon. Prod. F. Bayer 

et Cie. Fr. Pat. 337,574, Dec 10, 1903. 

Complete discharges, even with sulphide dyestuffs, may 
be obtained by the nse of chromium compounds, such as 
chrome alum, chromic acid, &c. For example, the dyed 
fabric may be printed with a paste containing ateut 15 per 
cent, of tartaric acid, 5*5 per cent, of sodium ferrocyanide, 
20 per cent, of sodium chlorate, aud 1 per cent, of chrome 
alum, together with starch, kaolin, &o. Or the goods may 
be first immersed in a I per cent, chrome alum solution, 
and then printed with a paste containing oxidising 

I 

Fabrics ; Process for Printing — . W. B. Keefer. 

Fr. Pat. 337,744, Dec. 15, 1903. 

See Eng. Pat. 27,488 of 1903 ; preceding these. — T. F. B. 

Finishing qf Tulle and Analogous Tissues j Cmtinuims. 

Arrangement for Soc. Bouffier et Prayax Fiku 

Fr. Put. 337,488, Nov. 28, 1903. 

The material passes from an opening and stretablnf 
arrangement into one or more vats containing the fihUldilg 
liquid, and then between revolving brushes, which rnhtb# 
liquid into the material and remove tbe excess. Froa), ISbe 
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liMt H|MMM into a drjin^' chamber, and is finally Msnd 
orer calnndering rollers to complete the drying,— A, B. S. 

Oil for Oiling Fibres ; Preparation from Petroleum or 

ovter Mineral Oils qf an . V. J. Kuess. Fr. Pat. 

387,714, Deo. 14, 1903. 

l*ETROLEUM Of other mineral oil (100 parts) is mixed with 
animal fat (15 parts) and rosin oil (10 parts). 14 parts of 
caustic soda solution (conlnining 4 parts of alkali hydroxide) 
are added, and then 1 part of hydrochloric acid is stirred in, 
and the whole heated and added to a hot solution of 1 part 
jof lichen or other cryptogamous substance in 300 parts of 
water.— T. F. B. 

YI.-C0L0URING WOOD, PAPER, 
LEATHER, Etc. 

Engush Patent. 

Colouringt Decorating, and Treating Paper, Fabrics, and 
other Materials ; Apparatus for — (1. H. Mauusell- 
Smyth, Kxidenil sur \ ienne. Eng. Pat. 7206, March 27, 
1903. 

The liquid or dye to bo applied to the material is forced 
into a closed vessel, under pressure, in the form of a fine 
cloud or spray. The material, which may be previously 
moistened with a mordant if required, is passed through 
this vessel, and so receives the required colour, &c., on its 
surface, after which it is dried. — A. B. S. 


VIL-ACIDS, ALKALIS, AND SALTS. 

Sulphuric Acid Manufacture ; Mrt/cr\t Tangential Stf stem 
for — . E. llartuuun aud F. Bcuker, Z. angew. Chem., 
1904, 17, 554.— 558. 

In Meyer’s late.»t publication, he gives the yield of his two- 
chamber system ot 1,650 cb. m. as equal to tnat of a three- 
chamber oblong system of double the capacity, and a** he 
puts the yield of bis system at b kilos, of sulphuric acid per 
cb. m. per 24 hours, equivalent to 7 '4 kilos of chamber 
acid of sp. gr. 1*58, the corresponding figures for the older 
system must be 2*5 and 3*7 respectively. Such chambers 
are possibly found, but a modern set of chambers on the 
Old system will give a yield of 6 to 7, or even over 7*4 
kilos., of chamber acid ; and where that is not the case, 
there is something wrong either with the chambers (which 
are built too low and too wide) or with the draught, the 
burners, the construction of the Glover or Gay Lussac, or 
the co-ordination of the various parts of the system. Tn 
comparing the two systems as to cheapness of production, 
Meyer’s system requires less lead, but its construction costs 
more both in lead-working and in framework, and it occupies 
the ground it covers less economically. Repairs are effected 
in the old chambers much more easily and with much less 
stoppage to the process than in the case of Meyer’s cham- 
bers ; and especially the position of the outlet pipe (which, 
pei'haps, more frequently rtiquires repair than any other part 
of the apparatus) in Meyer’s system renders repairs to 
it almost impossible without a complete stoppage of work. 
In re^rd to yield, the modern narrow and high chambers 
hare done away with the dead space.” and the circulation 
of the gases according to Abraham’s law, coupled with 
their forward progress, secures that the gases entering 
the Gay Lnssao contain, practically, no sulphur dioxide, 
and are of the right composition lor efiective absorption. 
Apparently, the Abraham circulation exists in the circular 
chambers too, and interferes somewhat with the tangential 
circulation, with the result that reaction is not completed 
when the second uhamber is reached ; this would appear to 
he the reason for the insertion, in Meyer’s latest systems, 
of a very complex arrangemect of condensing tubes between 
the last chamber and the Gay Lussac. On the whole, the 
authors consider the old oblong form of ooostmotion— 
with modem dimensiont-rto be preferable, in point of 
cost, ease of working and repair, and yield, to the tangential 
ehambers.— *J. T. D. 


0*ii/«Uon of Svipkuroue Aeidt 
Acid an the — . A. Berg, (^ptes rend., 1904; 
907—909. 

Hti>bioi>ic acid either retards or accelerates the oxidation ofl' 
sulphurous acid in solution by air, according to its coucen> 
tration, and for a particular strenjrth of sulphurous acid, 
there is a certain proportion of hydriodic acid the presence 
of which exerts no influence on the oxidation. For solu- 
tions containing about 4 per cent, of sulphur dioxide, thie> 
critical strength of hydriodic acid is approximately 8 per 
cent. Manganous and ferrous chlorides, and also the solnhle 
iodides of the metals, likewise hasten the oxidation of 
sulphurous acid. Potassium bromide and chlorido ar^- 
without action, whilst hydrochloric acid delays the oxidation,, 
and in large proportion prevents it. — T. H. P. 

Silica and Fused Alkali Carbonates ; Reaction between 

. N. M. von Wittorf. Z. anorg. Chem., 1904, 39„ 

187—196. 

When two molecules of sodium carbonate are fused witR 
one of silica, the latter does not expel an equivalent quan- 
tity of carbon dioxide, but the reaction is found to he 
reversible. If the partial pressure of gaseous carbon 
dioxide be kept low, viz., nt 0*07 atmosphere, about 20 per 
cent, of the carbonate remains undecomposed at 1,300'', and 
about 34*5 per cent, at 870° C. Similarly, with one mole- 
cule each of potassium carbouate and silica, 10 per cent, of 
carbonate escapes conversion at 1,300° and 19 per cent, at 
870° C. Ou the other hand, the formation of silicate ia 
greatly repressed by presence of much gaseous carbon 
dioxide ; thus, on raising its partial pressure from 0*07 atm,^ 
to 1 atm., the melt (in the case of sodium carbonate) takea 
up 13 per cent, of carbon dioxide at the expense of silica. 
From a study of the five alkali metals it is shown that the 
affinity of the oxides for carbon dioxide at high tempera- 
tures ri.ses with the atomic weight, whence the amount of 
silicate obtainable from carbonate follows the reverse order,. 

— W. A. C. 

Sodium Sulphite ; Spontaneous Oxidation of — — , tn Air* 
A. and L. Lumi^sre aud Seyewetz. Phot. Mitt., 1904, 41,. 
101 — 104 and 117—120. 

The authors find that dry anhydrous sodium sulphite does 
not alter appreciably on keeping in air, even at a tempera- 
ture of 100° C. If, however, the atmosphere is very damp,, 
a slow oxidation occurs. Comparative experiments show 
that solutions oxidise the more rapidly as they are less 
concentrated, both in the cold aud at the boiling point. 

— F. H. L. 

Cyanogen Compounds in Blast-Furnace Flue Dust, 
C. Bolin. Tekuisk Tidsskril't, 1904, 34, Si4. Chem 4 <»- 
Zeit., 1904, 28, Rep. 95. 

WHitK a large proportion of the cyanogen compounds 
formed in the blast furnace are destroyed in the upper 
portions, a certain quantity escapes decomposition and is 
found in the flue-dust, the colour of which is Iwighter as- 
it contains more cyanogen. The solution obtained by 
treating the dust with water contains alkali cyanide,, 
thiocyanate, cyanate, sulphide, and chloride, and the auihor 
gives a scheme of analysis for determining these. He has 
found in flue-dusts as much as 1*43 per cent, of potassium 
cyanide and 2 * 60 per cent, of thiocyanate. — J. T. D. 

Iron Carhonylferrocyanide : a Constituent of Spent Oxide^ 
M. Stoecker. J. Gasbeleucht., 1904, 47, 338 — 843. 

The author has ascertained the presence, in spent oxide,, 
of small amounts of a violet*coloured compound, ferric 
carhonylferrocyanide, F€FeCO(CN) 5 . The average pro- 
portion appears to he obout 0*11 per cent., and it is duly 
included in the resnlt when cyanogen is determined in spent 
oxide by Knublauch’s and the other usual methods. As k 
is readily decomposed, it is for the most part converted i^to- 
simple ferrocyanide compounds in working up spent oxide 
in the usual way for the production of ferrocyanide | and 
any of it which escapes conversion may easily be tranA- 
fofmed into ferrocyanide. To detect its presence in i^ent 
oxide, 10 grms. of the sample are digested for hpnrfr 
with .50 c.c. of caustic potash solution (10 per cent.); 
the filtrate the ferrocyanide is precipitated ^y xMians of lead 
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ferric <*lCTide wdtition. After etendiag for eevernl days, 
the liquid U filtered, when the riolet oompoond remeios on 
the filter.— H. B. 

tiviid Oxygen t SoluhiUtg of Nitrogen in- — . A. Stock. 

1482-1434. 

The soluhmty of nitrogen in liquid oxygen mentioned by 
Erdmann and Bedford (this J., 1*04, 441), le a simple case 
of the physics of two miseible liquids i and ttoir quantita,tive 
results could aU have been predicted from tbe figures giren 
bv BaW No cbemioal relationship between the two 
substan’oes con be inferred from the facts j and the analogy 
between the solubility of nitrogen in oxygen and that of 
ammonia in water is purely accidental.— J. 1. 1>. 

Separation of Gases by means of Centrifugal Force , 

^Principles of the. G. Hredig and F. Haber. Z. 

angew. Chem., 1904, 17, 452-464. 

The authors give a mathematical discussion of the physico- 
chemical principles underlying the problem, and arrive at 
the following conclusions ;- The centrifugal separation of 
air as proposed by V. Calzavara is impracticable, the 
circumferential velocity requited in a single stage separator 
being greater than any known material of construction can 
witStand. A multiple stage separator is impracticable, as 
the chambers and shaft would have to be of enormous 
length in order to yield a sufficient iiuantity of air rich m 
oxycen. The energy required for the ttctual separation is 
small, but great losses are caused by friction in tho bearings 
of the separator. All these difficulties are due to tbe 
circumstance that tbe difEereiice in density of the gases to 
be separated is very small, and that the rate of diffusion of 
tho two gases, on which depends the rate of production of a 
gas rich in oxygen, is also small. — L. F. G. 

Acid Nitrates. r4. Groschuff. XXIV., page 505. 
Potassium Platinous Chloride. P. Klason. XX., page 501. 

Sodium Thiosulphate ; Electrolytic Oxidation of . 

C. J. Thatcher. XI. A., page 498. 

Potassium Double Cyanides ; Electrolysis of . 

II. von Hayck. XL A., page 493. 

English Patents. 

Glover Tower Process [Sulphuric Acid Mamifacture^ ; 

ImpU upon the . H. Hegeler and N. L. Heinz, 111., 

U.S.A. Eng. Pat. 254 1, Feb. 2, 1904. 

See U.S. Pat. 752,677, 1904 ; this J., 1904, 870. See also 
U.S. Pat. 728,914, 1903 ; this.!., 1903, 742.— E. S, 

Stones, Artificial, or Bricks i Manufacture of , in 

which the Waste from the Leblanc or Ammonia Soda 
Process is used. C. Ahrendts. Eng. Pat. 4 130, Feb. 18, 
1904. IX., page 490. 

Slaked Lime, and Process of Preparing the same. J. J. 
Fecfly, White Plains. Eng. Pat. 4409, Feb. 22, 1904. 
Under Internat. Conv., March 5, 1908. 

Qukjklimb is slaked by water containing acetic acid, 
and is subjected to attrition with exposure to the air for 
some hours* After a Inriher period, the cow dry slaked 
lime is ground to the desired- fineness.— E. S. 

Sea- Water ; Apparaius, for the Evaporation of . 
H. Schmidt, Hambnrg-Uhlenhorst. Eng. Pat. 459 
Feb. 24, 1904. 

The vertical boiler in which the sea-water is evaporated 
contains in its lower part a scfies of connected coils (for 
admission of high-pressure steam), the lowest of which cons 
is beneath a perforated plate constituting a lower chamlwr. 
XhUlowost noil is iaokot^d. The 8ea-wai«r to be evapora^ 
en4er«;the apnajfts ewce rofind the lowest ooih 
exit ha A heated below the perforated plate, 
whioh it ^loahea in jete whklt play tgaW 
in £ oMir The wateir of opndeneation, ww 

the eoil, learn hy the lowest ood, 


where it seme to heat tlm eea-jtNje^ , ' 

modified form ol api^tai, the eheaoi or to th^ 

lower coil, is longitudinally oonatrioted in p^e to as TO 
maintained in i^ace. The upper part of the boilw is 
occupied by baffle-plates, obstructing the passage of the 
spray through the outlet for the steam to the condenTOr. 

Hudroqen Gas ; Apparatus and Method for (he Production 
of Pure or Nearly Pure — — . H. G. Hills and H. IfiSne, 
Hyde. Eng. Pat. 10,356, May 7, 1903. 

Hydrogen gas is produced by passing steam, preferably 
superheated, over iron contained in heated retorts ; and the 
mixture of hydrogen and steam is led through coolo^, 
from which the hydrogen passes to a gasometer. By means/ 
of reversing valves, controlling inlet and outlet passages, a 
1 reducing gas, such as water-gas, coal-gas, or the like, is 
i then led through tho retorts, to reduce the iron oxide 
i formed, and then steam is again passed through.— E. S. 

i Graphite ; Treatment of for the Separation qf /«- 

! purities therefrom. R. Glogner, Freiburg. Eng. I at. 

I 14,831, July 8, 1903. 

j SEEFr. Pat. 333,553 of 1903 ; this J., 1903,1348.— T. F.B,. 
United States 1’atent. 

Cyanamide Saits; Manufacture of . G. ’ 

Assignor to (’yanid Ges., BerMn. U.S. Pat. 757,185, - 
April 12, 1901. 

See Eng. Pat. 16,298 of 1902; this J., 1903, 554.— T. F. B. 

I French Patents. 

1 Catalytic Reactions } Process for Conducting 

i facture of Sulphuric Anhydride by the Contact Process}* 
W. Kauffmann. Fr. Pat. 337,42 1, Deo. 5, 1908. 

; The sulphur dioxide is preliminarily heated to a temperature 
i suitable for initiating the reaction, and is passed into a 
I vessel charged with contact material so limited in quantity a« 

; to restrict the increased temperature of the issuing gaa, due 

1 . .c .. wanrra VrOrn 1 


i to heat of reaction, to a certain range. From this first 
1 reacting vessel the gases pass through a heat exchaMer, m 
I which their excess heat is communicated to sulphur dioxide 
! on its way to the heater ; and the cooled g^ttses entfr* at 
j a suitable temperature for initiating reaction, a larger 
vessel packed with contact material, in which the oxidation 
is completed. — E. S. 

Barium Manqanate; Manufacture of a Specif -—and/ 
of all the Permanganates. A. Tixier, K. Cambier, and 
6. E. Adnet. Fr. Pat. 337,629, Deo. 12, 1908. 

Barium manganate is formed, either in the 
reacting with barium hydroxide Or a soluble barium fait on 
solution of an alkali manganate or permanganate^ or air, 
free from carbon dioxide, is passed over a dry mixture of 
manganese dioxide with caustic soda or potash, at a low 
red heat : the product is lixiviated, and the solution If pre^ 
cipitated by barium hydroxide. The bannm manganate 
thus obtained may serve for the preparation of ^nmngan- 
ates; as, for instance, by the action upon it of tuiphuHe^ 
acid in presence of a soluble sulphate.— E. S. 

vm.-QLASS. POTTEEY. ESAMEtS. 

United States Patents. ^ 

Glass- Furnace. S. 0- Richardson, Toledo. U.».‘ tA, 
756,409, April 5, 1904. 

The furnace consists of a receiving-chamber; a 
melting-pot divided into a melting-chamber and a 
chamber by a partition, which is provided with mi ; 

communicating with both chambers ; a ff ed openi^^ leadTOlpf 
into the melting-chamber 4 a dam for 
“metal” at a desired height in the planmg-eha^h ^ j if v 
enclosed pasiage^wfi^ arranged to sosnvfy 
the ijlaniDg-ohiiiiber into .the 
meant^ in commuaiTOtion inth tl^ 
charoher, for maintaining the tnetal thoTO«kTOAn« 
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fluid oonditloD. A number of oontinuou^ly operating, eloied 
meituig-poto placed opposite to each other way be arranged 
M> as to dlaoharge into a common run-way, feed-openings 
being provided for continuously charging the pots from | 
out^e the heating-chamber, and means being arranges! j 
outside the pots for melting their oonteuts, as well as | 
a working-chamber to receive the metal from the run-way. 
The contents of the pots may also be melted by means of an 
arrangement outside them. — A. G. 1 1 . 

Giass’ Tieheating Furnace. J. I., C. V., 1'. J., P. K., and 
F. L. Arbogast, Pittsburg. U.iS. Pat. 75ti,557, April 5, 
1904. 

A VERTICAL heating chamber is arranged in conjunction 
with an endless chain carrier, pivoted “ blank-supporting 
plates ” being carried by this chain, and a “ tripper” adapted 
to tilt said plates.— -A. G. L. 

Glassware ; Method of Manufacturing ■■ J. T., C. V. 
F. J,, F. L.y and P. R. Arbogast, Pittsburg. II.S. Pat. 
756,558, April 5, 1904. 

“Blanks” are pressed of suitable form, and allowed to 
cool without annealing; a number of the “blauks” are 
then reheated simultaneously, and successively blown to 
form articles from a part of the mass of glass contained in 
the •* blanks,” after which the completed artic le is cracked 
off from the rest. — A. G. L. 


caloiaiag them to not less than citnkermg temperature, and 
then reducing the whole to the fineness of fiour.--pC. S. 

Sand’Cemnt. H. Segerand E. Cramer. Toaind.-Zeit., 

1»04, 28, «3I— 332, 

Two opinions are current respecting the cause of the good 
qualities of Portland cement mixed with sand. One of 
i them is that the increased fineness of the cement after 
I grinding along with the sand is the sole cause of the im- 
I provement, whilst in the other the credit is given to the 
i improved condition of the sand. To determine which view 
I is correct, the authors made comparative trials with cement 
I alone and in admixture with 25 per cent, of glass sand, 
or with the same proportion of pure quartz that had been 
I calcined in a porcelain kiln. The results showed that, so 
' far from the soluble silica in the calcined quartz improving 
I the tensile strength of the mixture, the contrary is the 
case, at least when the test blocks are stored in air. In 
I those stored under water the difference is inappreciable, 
j Although the initial strength of the mixtures of cement 
I and sand or quartz is lower than that of the pure cement, 

, the conditions are reversed at the end of 3 — 6 months. At 
I the outset, the relation between tensile and crushing 
strengths is more favourable in the case of the mixtures, 

I but by the end of three mouths the difference has disappeared. 

I There is no advantage in using calcined sand for the 
I mixture. — C. S. 

English Patents. 


[G/rtJA‘-l Furnace. S. 0. lliebardson, Toledo. 

U.S. Pat. 756,894, April 12, 1904. 

The furnace is provided with a working-chamber and a 
casting-chamber in free communication with each other. 
The casting-chamber is provided with an opening leading 
to its exterior, the upper part of this opening being below 
the level of the metal-line in the working-chamber. A 
movable carrier moves into and out of the casting-chamber 
through the opening and carries moulding means which are 
supplied with fluid “metal” from the working-chamber. 
The whole is so arranged that the casting-chamber is closed 
by the carrier uud moulding means, whilst they are within 
the chamber, so as to prevent a fall of temperature. 

—A. G. L. 

Glass Articles; Process of Manufacturing — — . 

S. 0. Richardson, Toledo. U.S. Pat. 756,895, April 12, 1904. 
Glass articles are manufactured continuously by casting 
a definite quantity of the refined “ metal ” at a high tem- 
perature, at which the “ metal ” i.s maintained in the liquid 
condition, cooling tbe “ metal ” so cast to a lower tem- 
perature, and then manipulating the glass to the reejuired 
form. — A. G. L. 

Pottery-kilfi, E, S. Bacon, Detroit. U.S. Pat. 756,561, 
April 5, 1904. 

In the kiln are arranged, in conjunction with an external 
shell, a muffle located in this shell, a pipe hanging from 
the wall of the shell aud leading through an opening in the 
bottom, a fuel-receptacle sleeved within this pipe, and 
provided with an air-inlet through the bottom of the pipe, 
and with air-inlets through the side walls, and with a fuel- 
chamber surrounding the inlet through the bottom. Means 
are provided for adjusting the fuel-chamber with respect 
to the hanging pipe, and thus varying the combustion- 
chamber and regluaiing the combustion. — A. G. L. 

IX.-BDILDING MATERIALS. CLAYS, 
MOETAES AND CEMENTS. 

Portland Cement ; New Definition of . Tonind.-Zeit., 

1904, 28, 302. 

The Association of German Portland Cement Manufac- 
turers has adopted tbe following amended definition of the 
term Portland cement, ntz., a hydraulic cementing material, 
with a sp, gr. not less than 3-1 i« the calcined conation, 
and containing not less than 1*7 parts by weight of lime to 
each 1 part of silica + alumina + iron oxide, the material 
being prepared by intimately mixing the raw ingredients, 


Waste Heat in Brick and other Kilns ; Utilising — — . 
T. Kirkland, London, and F. H. Cooke, Peterborough. 
Eng. Vat. 7128, March 27, 1903. 

Two or more kilns are connected with fliiei and dampers 
in such a way that the hot products of combustion of one 
kiln can be passed through the others. — W. II. C. 

Brick Kilns. T. Crow, Tipton. Eng. Pat. 1617, 

Jan. 22, 1904, 

The waste heat from one brick kiln is utilised to dry and 
heat unburnt bricks contained in a second kiln by con- 
necting tbe flues inside the flrbt kiln with outside flues laid 
all round tbe kiln. These flues join outside flues of the other 
kiln, which communicate with the interior of the latter by 
means of brunches of brickwork extending under the furnace 
holes.—A. G. L. 

Stonr.% Artificial, or Bricks; Manufacture of — — in 
which the Waste from the Leblanc or Ammonia-Soda 
Process is used. C. Ahrendts, Stras&burg. Eng. 
Pat. 41.30, Feb. 18, 1904. Under Internet. Conv., 
May 5, 1903. 

Sand, or ground silicious slag or the like, and slaked lime 
are mixed with a large amount of alkali waste, water being 
added to promote the mixing. Bricks or blocks are formed 
from the mass obtained, pressed, and placed in trucks 
which are pushed over a reries of pipes through which 
steam is led. A cover is placed loosely over the bricks, 
which gradually attain a temperature of 30° to 40° C., at 
which they are kept for 10 or 12 hours. The whole vessel 
is then tightly covered and supplied with high-pressure 
steam so as to harden the bricks. — A. G. L. 

Cement; Improved Proeess for Manufacturing . 

R. Liebold, Weimar. Eng. Pat. 4606, Feb. 24, 1904. 
Ten litres of boiling water, in which are contained 245 grms. 
of stcurine, 12 grms. of potash, and 10 grms. of colophony, 
are added to 100 kilos, of calcined but unground cement. 
The whole is then dried and ground as usual. — A. G. L. 

United States Patents. 

Stone ; Art 'ficial V, Sieger, Bonham. U.S. Pat. 

756,295, April 5, 1904. 

A SOLUTION of 8 lb. of sodium carbonate in 100 galls, of 
water is added to a mixture of 93 per cent, of sand and 
7 per cent, of lime. The mixture is then formed into bricks 
or the like and treated for about 10 hours with steam pre- 
viously brought into contact with a mixture of 9 lb# of 
caustic potash and 6 lb. of flowers of sulphur. — A, G. L. 







5% Ceme/tt^ Apparamt fur the Mamfachtre of 

C. Grftmm, FnuiK£ort^ii*litftiQ«, AMlgaor to H. Edmunds, 
London. U.S. Pat. 757,035, April 12, 1904. 

The material is conveyed to a rotary distributor contained 
within a stationary casing, and from the former the material 
passes to a conical rotary table, provided with an adjacent 
stationary scraper, located below the distributor and outside 
the casing. Means are provided for imparting different 
rotary movements to the table and to the distributor. 

— B. N. 

Magnesia Cement Composition. E. Bidtel, Milwaukee. 
U.S. Pat. 757,2.i2, April 12, 1904. 

A POWDERED substance containing magnesia is mixed with 
powdered magnesium sulphate and barium chloride, and the 
mixture treated with water. Barium sulphate and m^nesium 
chloride are produced, and the latter at once combines with 
the magnesia and causes the whole to set gradually. The 
composition of the cement is expressed by the formula 
M^l3.,'5MgO.BaS04.17HoO.— A. G. L. 

French Patents. 

Stone [Artificial] ; Manufacture of Calcareous . 

Second Addition, of Nov. 2, 1903, by H. C. Meurer, to 
Fr. Pat. 291,906 of Aug. 21, 1899, by H. C. Meurer and 
F. T. Bormann-Zix. 

In making bricks by adding hot sand to quicklime and 
quenching the lime by means of hot water, it been found 
to be advantageous to regulate the temperature by adding a 
part of the hot sand only after the mixture of the lime with 
the remainder of the hot sand has been quenched and has 
been allowed to lose a part of its heat. The whole is then 
at once reheated by means of steam or in any other 
convenient way. — A. G. L. 

Wood ; Proces.'i for the Rapid Drying of — — Soc. Anon. 

Le Tronailage. Fr. Pat. 837,378, Nov. 19, 1908. 

The wood is dried by alternately subjecting it in a closed 
vessel, to increased and diminished pressure at a tempera- 
ture which may reach 60® to 80'^ C., but preferably does not 
exceed 30"^ to 40' C. — A. G. L. 

Surfaces [Building Materials] exposed to the Air f Pro- 
cess for Waterproofing and Preserving — — . E. M. 
Caffall. Fr. Pat. 837,773, Dec. 1 6, 1903. 
bEE Eng. Pat. 27,426 of 1903} this J., 1904, 251.—T. F. B. 


X.-METALLUEGT. 

Gold’Sclenium-Siluer Ores ; Treatment of , tvhich are 

finely dispersed through the Ganguc and form a large 
amount of Slimes. M, Merz. Oest. Zeits. Berg- u. 
Huttenw., 1904, 62 , 59, 70, 86, 99; Chem.-Zeit., 1904, 
28 , Bep. 103. 

From a Sumatran ore (54*21 grnis. of gold and 369*86 of 
silver per 1,000 kilos.) containing selenium, only 75 percent, 
of its gold and 50 per cent, of its silver could be extracted 
by the ordinary processes. A very large amount of potas- 
sium cyanide was consumed, and a great deal of slime was 
formed, which hindered the lixiviation. The ore could not 
be roasted, because of the selenium it ooutains, and the use 
of oxidisers daring lixiviation did not aid the extraction. 
The author proposes to treat the ore by a decantation 
process, the whole of the ore being in the first place wet> 
ground to extreme fineness, concentrated, and treated by 
amalgamation. — J. T. D. 

Zinc ; Metallurgy of . H. Brandhorst. Z. angew. 

Cuem., 1904, 17, 505 — 517. 

Blende is the most important ore in Silesian practice ; as 
mechanically prepared ready for roasting it usually contains 
40—70 per cent, of *inc sulphide, 10 — 2.5 of iron pyrites, 
15—85 of dolomite, and about 5 per cent, of quartz and 
galena, with occasionally a little calamine. When gradually 
heated in air, the pyrites buras first (at low redness) ; at a 


higher temperatore the iino etfiphide oxidisee; thi* 
perature 18 above that of complete deoompositicfh of lino 
sulphate, so that no tulphate is formed, only oxide. * The 
roasted ore always retains 1—2 per cent, of sulphur as sine 
sulphide. The loss of sine In Silesian practice Is consider- 
able, only 65—70 per cent of the zinc contained in the ore 
being aotnally obtained ts metalitc zinc i while the Bel^an 
process yields 85 — 90 per cent., or even more. The loss 
arises from: (1) Zinc remaining in the residue in the 
muffle; (2) Zinc in the gaseous form permeating the 
mufilu or becoming absorbed in its substance; (8) Ziao 
passing the condenser, and being lost with the furnace 
ga.ses. Investigation of the residues of a number of years' 
production has shown that in the Silesian works by 
far the largest proportion of the total loss of zinc 
is due to the first cause. Experiments were made, with 
eight different varieties of ore, in which the ore was reduced 
ill crucibles (working with 200 grms. of ore) heated in 
crucible furnaces just to the temperature of the ordinary 
ziuo-muffle. Thu residues in the crucibles were all free 
from zinc, or contained at most traces, proving that no 
chemical reason for the retention of zinc in the muffle- 
residues exists, and also that a small proportion of sulphur 
in the roasted blende does not harmfully affect the reduc- 
tion. To ascertain whether the temperature and mechanical 
condition of the contents of the muffle affected tlie question, 
experiments were made at a higher temperature, with the 
addition to the charge of sufficient clay to form a slag, 
fusible at the temperature of the operatioc. These were so 
successful that a trial was made on a small manufacturing 
scale. Instead of mufflei^, vertical fireclay cylinders, open 
at both ends, were used. The lower ends rested in and 
were luted to fireclay trays resting on the bed of the furnace, 
while the upper eudis projected through the furnace roof. 
Through holes in the centre of the treys passed vertical 
fireclay tubes, ending below in horizontal or gently inclined 
tubes to take away the metal, and projecting into ths 
cylinders to about one-fourth of their height. The upper 
ends of these tubes were protected against the entrance 
of solid material by caps. The cylinders were filled with 
broken coke to the level of the top of the tabes, and the 
charge was put iu above this from the top. The cylinders 
were heated by gas, the final temperature being sufficient 
to melt the slag, which collected at the bottom and eoold 
afterwards be run off. A charge containing 20 parts of 
incompletely roasted blende, 5 of white calamine, 5 of coke, 

6 of clay, and 2 of lime, thoroughly mixed, yielded 92 per 
cent, of its total zinc and a slug containing only 0*8 per 
cent, of zinc. As far as the experiments have yet gone, the 
apparatus promises to be durable against both obemioal and 
mechanical injury, and works off in 24 hours from 60 — 120 
kilos, of ore per sq. metre of surface (against 84 — 39 kilos, 
for a Milesian muffle, and 25—30 kilos, tor a Belgian tube). 
Added to this, the meobanical arrangements for obaiging, 
&c., are very convenient, and damaged cylinders ire etsi^ 
removed and replaced. In Upper Silesia there exist lai^e 
amounts of ores containing low percentages of zinc. jETrom 
some of these the zinc can be extracted by wet treatment 
with ammonium carbouate and ammonia ; silicates are not 
amenable to this treatment, bat an iron-containing oxide, of 
formula 2Zn0.Fe30s, can be treated if the fenrm oxide he 
previously reduced to ferrous oxide by the redueiDg gases 
from the blende-roasting. The solutions so obtainw ha^e 
not as yet been treated profitably by electrolysis, but when 
heated they give off ammonia and ammonium carbonate, 
and deposit a double zinc-ammonium carbonate, which, 
decomposed by heat, gives zinc oxide. This oxide yields 
by reduction a very pure metal. The ammonium com- 
pounds can be recovered and used again. Oncentration of 
the Silesian zinc ores by removal of the associated dolomite 
has of late been attempted. This is effected by diMolving 
the carbonates in sulphurous acid, furnished by the sulphas 
dioxide evolved in roasting the blende. The washed 
are pumped into vessels in which the crushed ore is aguated 
with water, under a few feet of water-pressure, and ^ 
sulphite solutions so obtained are sold for wood««d%; 
mann&oture. This is probably a more profitable use 
saiphnr dioxide than making salpboric acid, and H enShl|# 
ores to be worked that would otherwise be ' ' 






€lctf4&Hittkd8iiiMitf SmiC&mpomdMff/ mUJUttdisjf 

'pud P ^wtmtilp uppli<kible Method for the Determination 
of Ca^n in Meiaif. W. Hempel, Z. angew, Chem,, 
1®04, 17, 306—301, 821—325. 

By heflting together finely-divided iron and lamp-black in 
the electric furnace, carbon-iron alloys containing up to 
4*96 per cent, of carbon were prepared. With cobalt, 
products containing up to 8 ‘45 per cent., and with nickel, 
up to 6*25 per cent, of carbon were obtained. In the case 
of iron and cobalt, the greater part of the carbon in the 
cooled product is chemically combined, but in the case of 
nickel, nearly the whole of the carbon in the final product 
is present as graphite. Platinum can take up 1 '2 per cent, 
of carbon, whereby it becomes brittle; copper, up to 0*08 ! 
percent.; silver, up to 0*04 per cent.; gold, up to 0*81 | 
per cent; manganese, 0*47 per cent. ; chromium, 2*23 per j 
cent.; and tungsten, 8 • .8 per cent, of carbon. By fusing ! 
a mixture of the reduced metal with powdered silicon 
crystallised from aino, silicon-cobalt alloys containing up 
to 19*3 per cent, of silicon were obtained, the products 
befeg extremely hard and brittle. The corresponding 
nickel alloys contained up to 19 • 95 per cent, of silicon. With 
mixtures of silicon and carbon, together with cobalt and 
nickel respectively, amounts of silicon less than 1*4 per ' 
cent, have little influence on the quantity of carbon taken • 
lip, but if the silicon be present in excess, the amount of j 
carbon taken up is less, the greater the quantity of silicon i 
in the ^al product. Commercial zinc is stated to be quite j 
free from carbon. For the determinution of the carbon in : 
met^s, the author recommends Weyl’s method of dissolv- i 
ing the metal by the aid of the electric current. A piece of j 
glass tubing is made with one end in the form of a flat I 
^late wth a hole in the middle. The material is placed on 
mis plate and the tube is immersed in dilute hydrochloric 
acid, so that about one-third of the material is covered. 
The current flows tbrongb a platinum wire in contact with 
the material being examined. The undissolved carbon is 
determined by combustion with chromic acid by Ullgren’s 
method. In the case of metals such as platinum, the author 
fln^s that the metal is quickly dissolved by approximately the 
theoretical amount of aqua regia^ if the mixture of metal 
and acid be heated at 130'^ C. m a sealed tube. The undis- 
solved carbon may then be determined by combustion, and 
any carbon dioxide formed determined gasometrically. 

—A. S. 

Cyanogen Contpounds in Blast-Furnace Flue Dust,\ 

C. Bolin. Vll., page 488. 

Tin i Determinationof ——— in Tinplate. II. Angenot. | 
XXIIl., page 504. ' 

‘ KifGUSH Patents. 1 

Metals [PrecioUiS*} j Apparatus for Separating ft om 

their Crushed Ores or Material containing same. W, N. 
Turner, Ijiswich. Kng. Pat. 12,778, June 6, 1903. 

The apparatus is jespecially applicable to the treatment of 
alluvial gold-bearing substances by the “ dredger process.” 
The ore passes through the revolving screen of the ordinary 
i^iparatus into a receiving vessel having division plates 
wil& a series of gates or sluices opening from them into 
m^amte channels, which latter are provided with adjustable 
baifiies for directing the flow upon the tables. — E. 8. 

Aluniinium and Alloys containing Aluminum j Alloy for , 

, md Proeese of Soldering and Brazing . L. Trezel 

andA. ^< Compte d© Montby, Paris. Eng. Pat. 4973, 
yell. 29, 1904. 

Tys ^loy ooi^sists approximately of 100 parts of zinc, two 
mBmhtb,:«nd one part of nickel, melted together 
& a plumbago cmoibloi cast, and rolled into thin bars. 
These; cleaned by dilute hydrochloric acid, are coated with 
memnry nitrate, and plasecL in a silver bath if it be desired | 
solder pure alumiuitsm* or in a nickel bath if the solder 
Ait alumininm alloy, to receive a thin layer 
of one pt othar of thesp' metals. To use the alloy, the 
pant to be soldered are heated to lOO^’C., rubbed with ! 


steaidne, and, ivhan wiped dry, are eeddemdor bntxed ki the 
usiial way:— E; S. ' v 

Zinc ; Process for the Treaimeui of Metallic . P. aud 

A. Gflhrs, Berlin. Eng. Pat. 12,186, May 28, 1903, 

See Fr. Pat. 332,657 of 1903 ; this J., 1903, 1347.— T. F. B. 

United States Patents. 

Crude Iron; Process of Converting — into Malleable 
Iron or Steel. J. J. Deenier, Chester. U.S, Pat. 
757,276, April 12, 1904. 

The bath of molten crude or east-iron is subjected to 
oxidising blasts directed agaiost the surface of the metal 
by an annular series of jets extending downwards and 
obliquely, and converging to a common point centrally on 
the surface of the bath, and then to similar blasts from 
jets directed upwards and obliquely to converge as in the 
former case. — E. S. 

Boasting or Desulphurising Furnace. F. J. FaJding, 
New York. U.S. Pat. 756,485, April 5, 1904. 

The furnace has a combustion chamber and heating flue ; 
the roasting chamber consists of separated sets of superposed 
hearths above the heating flue, and is provided with stirring 
and conveying arrangements. The heating flue discharges 
into “ an uptake and downtake chamber ” at the rear of the 
lower bearihs, and extends up to the level of the upper 
hearth, air-heating flues extending below opening into the 
chamber. The stirring mechanism includes a rotatory 
hollow column having hollow stirrer arms, a pneumatic fan 
for blowing air through the same, and pipes leading to the 
arms, and valves whereby these are individually subject to 
control of the air passed. — E. S. 

Zinc; Furnace for Producing P. Schmieder, 

Lipiiie. U.S. Pat. 757,o:>9, April 12, 1904. 

The claim is for “the combination of a vertical receptacle 
or shaft for the charge of ore mixed with fuel, with a device 
for heating the upper part of the charge through the walls 
of said receptacle, a number of condensers or collectors of 
the liquid zinc for this reduction chamber, a number of 
tuyeres in the lower part of the shaft, which is not arranged 
to be heated, an oxidation chamber, a condensing chambeiy 
and openings above the tuyeres and suitable channels for 
leading the gases from this oxidation chamber for the slag 
to the conden.sing chamber.”— E. S. 

Ores ; Process of Smelting , A. K. Partridge, Assignor 

to F, W. Page, both of San Francisco. U.S. Pal. 757,220, 
April 12, 1904. 

Air at atmospheric pressure is freely admitted to the 
bottom of the smelting furnace, in which a suction is 
induced by injecting steam or air through a narrow passage 
across an outlet at the top of the furnace, into a wider 
passage beyond the outlet. — E. S. 

Smelting Furnace. A. R. partridge, Assignpr to F, W. 
Page, both of San Francisco. U.S. Pat. 757,231, April 13, 
1904. 

The smelting furnace is provided, near its closed top, with- 
a side horizontal flue opening intira vertical flue, of ' which 
the upper port leads to the chimney, its lower part having 
a tube closed at its lower, contracted end, which end receives 
an mjector pipe, the tube haxiiig a widened opening imme^ 
diately below the outlet, so that when a “ fluid ” (as steam 
or air> is injected, suction isindoeed in the furnace. — E. S. 

Smelting Fw'naces ; Hearth for . A. R. Partridge, 

Aseignor to F. W. Page, both of tten Francisco. 
U.S. Pet. 757,222, April 13, 1904. 

The hearth or crucible of ^ furnace is provided with a 
double w'all entirely anmnd it, forumig pk water-8paee,ii 
outside whioli a water-pipe having )T^Yed 

pipes opening into the waterrspace. A, water-f^ly. jupO 
leads into the surrounding, yiater>pipc, and, there isn water* 
disehsige the water-space^^-SS. S. 



M’' - '' 'f.» 

Stwii Medrtk J^urnttce for the MeUtufHcfure, of - — :. 
V.Defay^. Kr, Pat. 837,58«, Dec. il, 1908. ’ 

At each eod of the ktiger axis of hearth are three 
channeli, inclined from above downanrdf, each indepen- 
dently connected to a system of regenerative chambers. 
The central channel serves for the! passage of gas, and 
the two channels, one on each side, converge so that the 
air-blast carried by each meets and mingles with the gas 
from the central channel, in a movable chamber of com- 
hnstion contiguous to and inclined towards the bath of 
molten metal. At the opposite end of the hath the arrange- 
ment of flues, Sec., is the same. Means for controlling the 
air-blasts are provided. — E. S. 

Oil Furnace [for Soldering Pipes, G. L. Bourne. 

Fr. Pat. 337,477, I^ov. 16, 1903. 

Tot furnace contains a primary combustion chamber, at 
the bottom of which is placed an oil burner, and at the top 
of which rests a secondary combustion chamber, provided 
laterally with an air pipe, which draws its supply from a 
pipe feeding the burner. From the secondary combustion 
chamber, and connected with it, extends a horizontal 
heating chamber with narrowing brickwork passages and 
closed end, the products of combustion escaping through a 
central transverse channel in which the pipes to be soldered 
are placed. Combustion is complete, and the absence of | 
carbon or oxygen in the waste gases is of special advantage | 
in soldering. The furnace can also be used for smelting, , 
tempering, for heating stampings, forgings, and rivets, and | 
for general forge work. — L. F. G. 

Aluminium and Similar Metals ; Soldering of — — . C. j 
Ellis and 0. J. Flanigan. Fr. Pat, 337,500, Dec. 7, i 
1903. 

Ske U.S. Pat. 740,802 of 1903 ; tins J., 1904, 66.~T. F. B. 

Pyrophoric Alloys for Use in Igniting and Illuminating. 
C. Auer von Welsbach. Fr. Pat. 337,320, Oct. 31, 1903. 
II., page 484. 


XI.-ELECTEO-CHEMISTRT MD 
ELECTRO-METAILTIEGT. 

(.1.)— ELECTUO-CHEMISTfiY. 

Siher ; Double Salts of . Bodliinder and Eberlein. 

Z. anorg. Chem., 1904, 39, 197—289. 

The authors have investigated, by electro-chemical methods, 
the ionic conditions under which the double silver salts 
which are formed by solution of a silver salt ia the corre- 
sponding potassium salt, ex!ist in aqueous /solution. They 
find that the tendency to form double salts increases with 
the negative radicles Cl, Br, CNS, I, CN, in the order given. 
In a solution of potassium cyanide, silver, like gold, is quite 
insoluble in the absence of oxygen, and for silver volta- 
meters the use of a cyanide bath is recommended, with the 
addition of a piece of silver foil sunounding the cathode. 
To deposit it from cyanide solutions, a higher E.M.F. is 
requir^ for silve;p than for gold, and a still higher for 
mercury. — VT. A. C, 

Potassium Double Cyanides f Electrolysis of . H. von 

Hayek. Z. anorg. Chem,, 1904, 39, 240—256, 

The electrolytic oxidation of potassium ferrocyanide to 
ferricyanide is brought about by the combination of one 
anion, FeCCN)^, with three molecules of K4FCCCNV At 
the same time the anion Fe(CN)g may react thus : Fe(CN)j 
4- 2HaO ■» H4Fe(CN)5 Og, bat if the liquid be kept 
alkaline tb^ is no loss, since Uie nascent oxygen oxidises 
the fiBimyatiide^to ferricyanide. The secondary electrolysis 
'bf fistricyanide knd of alkal4 however, leads to loss, as 
bdioftted by erolution of gaseons oxygen* To . .secure the 
best resttlts the liquid iflioSd be kept alkkUne ; Ae anode, 
which may be of nieke}, shtmld bcimtated 5 and the volume 


of 

from xrbiah it it separated by a posnm celk 
efficiency remains about 1(K) per edat. until the ctbicea^*^ 
tion of ferrocyanide falls so far (sbout 1*75 ^m. ,jper 
100 c.c.) that oxygen is evolved,— A. U ^ , . i v. 

Sodium Thiosulphate i Elsctrolytic Qsidation of C. 

J . Thatcher. Z. physik. Chem., 1 904, 47, e4l— 790. 

By the aid of platinised electrodes, sodium thiosiUpJtlle 
can be oxidised to tetrathionate, which, in neutral pr acid ♦ 
solutioDH, is not further oxidised. Sodium 
solutions are faintly alkaline, and so long as thld 
degree of alkalinity is maintained, the oxidation of 
ions to ions is the only reaction which takes fdkpW 
, The formation of sulphur, sulphite, or sulphate, is the wfiHt 
I of secondary reactions, which only occur in more sfrougiiy 
I alkaline or in acid solutions. The chief reaction, viz,, Uto 
I conversion of S3O3 ions into S4O6 ions, is not a mtodt 
I electrolytic one, but is due to a secondary chemiioal ^oxida^ 
i tion by an oxidising agent, probably oxygen, which la 
produced primarily by the electrolysis. In ^is chemhsal 
oxidation thr* platinised platinum exerts a catalytic influence* 
Sodium tetrathionate is unstable in alkaline solntion, under- 
going hydrolysis, with formation of thiosulphate and 
trithionate. It is probable that tetrathionic apid js, i 
hydrogen peroxide derivative of thiosulphurio acid, and Ibia 
opens out an interesting field for research.— A. "S. 

Tetra-ethylammonium Iodide j Electrolysis of — — b 
E. Goecke. Z. Elektrochem., 1904, 10, 249, 

By the electrolysis, at the ortlinary temperature, with a 
current of 0 *5 ampere, of a solution of 10 grms. of tetra- 
ethylammonium iodide in 100 c.c. of water, betwelb 
platinum electrodes without a diaphragm, from to 
4 grms. of tetra-ethylammoniura tri-iodide, 
and a smaller quantity of iodoform were produced. Th® 
tetra-ethylammonium tri-iodide Is deposited on the anod* 

I and on the bottom of the containing vessel as a reddish- 
j brown product, which is insoluble in ether, but to^ub)^ in 
I acetone. The yield of iodoform increases with rliC of 
i temperature and strength of current.— A, S. 

! English Patents. 

Electrolytic Meters. E. A. Carolan, London. 

General Electric Co., New York. Btig; PatV Wr. 

April 1, 1903. ' 

I A oLAss float carries one of the electrodes in a piereOfl ^ 
bulb at its lower end and a scale in its upper portionikhO 
reading index being also supported by a second float. 
change in weight of the electrode produces a relative niovei* 
ment between the two floats, which is irrospeCtive 0# jtkd 
level of the electrolyte, and thus iodicates the amoQftIbf 
current passed through the meter. The Second 
is placed in a trough attached to the outer vefSiel»vi)f.mB^ * 
be carried by the float which supports the readixm iisds^4to 
as to obtiiin a greater relative movement betwe^ fhef%o|dG 
and reading index. Mercury is used tor the 
and a solution of mercurous nitrate as the'electreljl^;' 

'' ' ' 

‘ . ( ,, ffn' i'l 

Anodes for Electrolytic Operations. F. Gve eu fl e pl, 
Birmingham. Eng. Pat. 11,579^ May 31, IW. ^ 

The anode consists of two or more oonoentrio rin^ Con- 
nected together by radial arms, and is suspended by means 
of a conducting-rod covered i^th insulating materhi^41to 
latter pressing against insulating washers so as to'l^MV^ ; 
the portion of the rod immersed from ooming into S(frntoil|lt 
with the electrolyte. The rod may be threaM4md sotftW 
mto a tapped hole in the anode so' as to. adjust, * 

of the latter in the liquid, ^ wd mi^ beefni>ar^|Bto 

a socket wormed internally which Is sunk ^ toto 

so as to make ooutaot at its bwerand, and.Hm 
'Of the socket is covered. witormsulatin»,m^ 
third form tlm anode has aiug thread 
su^uder 'rod is provided wilhj a potto 
'Ot its 'lower end to screw on to. tbs Ivig, 
being covered with a sleeve of 




4W' ■ ' JOUBkAL Of THl BOOli^: ■' Oiiv^vik '' 


Jipparatu$far [Eleclricali^'] Separating Oiig and 

S^mtar Impurities from . Davis- Perrett, Ltd., 

H. T. Davis, and £. Perrett, London. Eng. Pat. 8175i 
April B, 1903. 

8n> U,S. Pat. 744,171 of 1903 ; this J., 19018, 1362.-1. F. B. 


anod««, aa grains or shavings, are oseA oonted with a 
previous cathode coating of an electro-negative metal.’* 
BMidual sine is removed from the preoions metals precipi- 
tated on the zinc grains or shavings, % constituting such zinc 
residues anode in a oircalaticg solution of an electro-negative 
metal until the zinc is dissolved.-— E. S. 


Unitkd States Patent. 


Fbenoh Patents. 


Chemical Compounds ; [Electrolytic^ Process of Producing 
— . J. J. GriflBn, Washington. U.S. Pat. 7.57,086, 
April 12, 1904. 

An electric current is passed from an anode of carbide to a 
cathode of carbide, one or both of which may consist of 
calcium carbide, through tn electrolj te, such as sulphuric 
acid, which reacts chemically with the carbide, and which 
yields an electrolytic product reacting with the products of ' 
the chemical action, or with the carbide, to give the desired | 
compound. Instead of using carbide for both electrodes, j 
one only may be made of carbide, and an insoluble I 
aabstanoe, which will react with the electro-chemical 
product, may be maintained in suspension in the electrolyte. 

— B. N. 

Fbbnch Patent. 

Ozone i Production of for Application aa a Disin- 

fectant. A. D’Arsonval, G. E. (iaiffe, and G. Gallot. 
Ft. Pat. 337,631, Dec. 8, 1903. XVI II. C., page 500. 

(J?.)— ELECTEO-METALLUEGY. j 

English Patent, I 

Electric Furnaces. C. A- Keller, Paris. Eng. Pat. 3700, I 
Feb. 15, 1904. j 

8be Fr. Pat. 886,403 of 1 903 ; this J., 1904, 377.— T. F. B. j 
United States Patents. | 

Metals! Precipitating — — from [Cyanide"} Solutions. 

C. Butters, BerkeW. U.S. Pat. 756,211, April 5, 1904. I 

Metals are precipitated from solutions (chiefly from 
cyanide solutions) by the use of cathodes having smooth 
tin surfaces and anodes of lead peroxide, operating with an j 
electric current of high density. — E. S. j 

Ores and Tailings [Precious Metals} ; Process of { 
Treaiing Low-Grade by Electrolysis. E. Fahrig, j 
Philadelphia. U.S. Pat. 756,223, April 5, 1904. I 

Tee low-grade ore or tailings is made into a pulp with 
water and a suitable electrolyte, and the pulp is passed by 
gravity between a series of pairs of anode and cathode 
plates, inclined alternately and arranged in a tower fashion 
one below the other in an oxidising atmosphere at a pressure 
equal to the height of the tower. The precious metal is 
deposited, and the partially extracted pulp is subjected to 
an oxidising action, then to a leaching action for some time, 
and then to successive electrolytic, oxidising, and leaching j 
actions until the precious metal in the partially extracted | 
pulp has been almost completely dissolved. The solution | 
16 subjected to defecation, the defecated liquor is heated, ! 
and ^e latter is finally submitted to electrolytic action so 1 
BS to obtain the last traces of precious metal. — B. M. ! 

Gold and Silver ; Eecovery of [Electrolytically} — from j 
Cyanide Solutions. B. Christy, Berkeley. U.S. Pat. | 
756,828, April 5, 1904. I 

-CoNTiHtJODS circulation is induced between a large volume 1 
of dilate cyanide solution of precious metals contained in I 
n storage tank, and an electrolytic cell having ** primary | 
cathodes” of large area alternating with suitable anodes, | 
and the circulation is maintained at a stated rate until the i 
gold and silver are sufficiently deposited on the cathodes, j 
Secondly, a small volume of a cyanide solution is similarly > 
circulated through on electrolytic cell containing the 
4 >cimary cathodes from the first-named solution, which 
primai7 cathodes are now made secondary anodes in 
nlteroation with sidtable secondary cathodes of smaller 
urea, so that the gold and silver deposited upon the original 
cathodes are concentrated upon those of smaller area. Zinc 


Electric Furnace worked by Induced Currents. A. 
Fauchon Villeplee. First Addition, dated Dec. 2, 1903, 
to Fr. Pat. 336,313 of Oct. 30, 1903. 

The furnace is adapted for use as a reverberatory furnace, 
and can be used for smelting, for the manufacture of steels, 
for annealing, carbonising, and for the maintaining of 
substances at a uniform temperature. — L. F. G. 

Tantalum or other Slightly Fusible Metals ; Production of 

Hwnogeneous Bodies of . Siemens and Halske 

A.-G. Fr. Pat. 337,607, Dec. 12, 1903. 

To facilitate the working of tantalum and other metals of 
high fusing points, the metal, in the form of powder, is 
compressed into a sufficiently coherent form, and is then 
fused in vacuo by means of an electric arc. The arc may 
be formed between two compressed electrodes of the metal 
to he fused, and, to prevent loss b> volatilisation, a large 
mass of another metal (e.j/., silver) is placed in proximity 
to the arc. This seems to cool the arc, and permits the 
fusion of the metal into large drops without sensible loss by 
volatilisation. Preferably the metal to be fuseil forms the 
positive electrode, whilst the large mass of metal itself 
forms the negative electrode. — H. B. 


XIL-PATTf OILS. FATS. WAXES. 

AND SOAP. 

Almond and Allied Oils ; Characteristics of — — 

J. Lewkowitsch. Analyst, 1904, 29 , 105 — 110. 

The analytical constants of genuine almond, peach-kernel, 
and apricot-kernel oils are given, and it is shown that these 
cannot be relied upon as differentiating tests. Bieber’s test 
(in which 5 parts of oil are treated with 1 part of a mixture 
of equal parts of sulphuric acid, fuming nitric acid, and water) 
is as yet the best test. The reagent should be freshly pre- 
pared, and it should be noted that fresh peach-kernel oil 
gives a more pronounced coloration than that which has 
been kept for six months or more. It is unsafe to base a 
judgment of the adulteration of a given sample of almond 
oil with either peach- or apricot-kernel oil on the results of 
this test. He has also found Maben’s elaidin and zinc 
chloride tests quite useless for the purpose. The results 
obtained in the determination of the neutralisation and 
saponification values of the fatty acids of the different oils 
examined did not confirm the statement of Tortelli and 
Pergami that most fatty acids contain small quantities of 
lactonic substances (this J., 1902, 1187). — C. A. M. 

Chinese Tallow-Seed Oil [Stillingia Oil}. L. M, Nash. 

Analyst, 1904, 29 , 110—112. 

The specimen examined was dark bro^vn and had an odour 
recalling that of tung oil. It had about three-fifths the 
viscosity of rape oil at 15'^ C., and had good drying pro- 
perties, yielding a hard film when exposed on glass for six 
days. It did not give any deposit of stearine when cooled 
to O'* C. ; but the tatty acids separated on standing into a 
solid and a liquid portion. The following values were 
determined ; —bp. gr. at 1 5 • 5®/ 1 6 • 5“ C., 0 • 9395 j free fatty 
acids (as oleic acid), 3 * 1 per cent. ; unsaponifiable matter, 
0*44 per cent. ; saponification equivalent, 277 ; iodine value 
(Hfibl), 16U*7 ; iodine value of fatty acids, 165 ; Hehner 
value, 94*4; insoluble fatty acids, 93*96 per cent.; mole- 
cular equivalent of fatty aeids, 272 ; rotation in 100 mm. 
tube, about a,, » —4’’; Buiyro-refractometer reading at 
20*’ G., 89*1; and refractive index, at 20° 1*4835. 

On treating the liquid fatty acids of this oil with bromine 
Lewkowhsch obtained 23*76 per cent, of hexa-biomidef | 
linseed oil yielding upwards of 40 per cent.— C. A. M. 





CojM ^ Product, Fiori&n,^ which U miidble with 
O. F«iidkr. Deotstili* pharm. Oes. Ber., 
1904>t4, m. Cbemv'Zeit., 1904, 28, Bep. 101. 

Vi$xcn oil is distilled at 300® C. tiU it has lost between 
5 dnd If) pet cent, of its weight, the resldne (to which the 
narnejdoncm has been given) is miscible with mineral oils, 
ceresin, or vaseline, though not with alcohol or acetic acid. 

Floricin ” is yellowish-brown, with a green fluorescence. 
An examination seems to indicate that it contains a con- 
siderable quantity of the glyceride of undecylenic acid. 

— J. T. D. 

Fucol : a Cod-liver Oil Substitute, H. Norrenburg. 
XX., page 501. 


LSiTHR. ftLUS. 8IZB. ’ 


XTnttbd States Patshts, 

Tanninff Wheel. B. Allen, jnn., Bufbrd. U.S. Pat, 
7.16,533, April 5, 1904. 

Mechanical details are given of a tanning plant consisting 
of vats arranged in pairs, with storage tanks, and trongha, 
for transferring the liquor from one vat to another. Tanning ^ 
wheels mounted on horizontal shafts revolve in the vftts^ 
being turned by suitable machinery either in unisqil 
independently of one another. — R. L.,J, 


Rnolish Patents. 

Soaps ; Manufacture of Hard Alcoholic — — . Tl. Faick, 

Breslau. Kng. Pat. 2343, Jan. 30, 1901. 

Soda soaps are mixed with water and dissolved in 
alcohol of high strength {e.g., 80 per cent), or intimate 
combination between the anhydrous soda soap and the 
alcohol may be effected by the addition of potash soap. 
Owing to the large amount of alcohol, antiseptic or 
medicinal substances can be readily introduced into the 
soap. — C. A. M. 

Basic Colouring Matters ; Manufacture of Soluble Com- 
pounds or Salts of [/or Soaps, Varnish, 

J. Y. Johnson. From Badische Anilin u. Soda Fabr. 
Eng. Pat. 12,681, June 5, 1903. IV., page 485. 

French Patent. 

Soap ; Preparation of Insoluble so as to readily 

separate the Glycerin, P. Krebitz. Fr. Pat. 337,509, 
Itec. 8, 1903. 

The fats are boiled with a metallic hydroxide, such as milk 
of lime, the insoluble soap allowed to settle, and washed 
with hot water, and the glycerin recovered from the aqueous 
layer and washings. — C. A. M. 

XIIL-PIGMENTS, PAINTS : RESINS. 
VARNISHES : INDIA-RUBBER, Etc. 

(4.)— PIGMENTS, PAINTS. 

French Patents. 

Oil Colour, M. Horisson. Fr. Pat. 337,440, 

Dec. 5, 1903. 

Claim is made for an oil colour containing aluminium 
silicate, zinc oxide, linseed oil, and barium chloride. 

— C. A. M. 

Pigment; Composition for . W. A. Hall. Fr. Pat. 

337,723, Dec. 14, 1903. 

See Eng. Pat. 26,903 of 1903 ; this J., 1904, 328.— T. F. B. 

Greases [Lubricants], Plasters, and Waterproofing Com- 
positions [Pomfs] ; Process of Making — — . J. Girard 
and P. J. Tabourin. Fr. Pat. 337,753, Dec. 15, 1903. 
III., page 484. 

(^.)- RESIXS, VARNISHES. 

English Patent. 

Basic Colouring Matters ; Manufacture of Soluble Com- 
pounds or Salts of — — [for Soaps, Vamisk, Jfc.]. 
J. Y. Johnson. From Badische Anilin u. 8oda Fabr. 
Eng. Pat. 12,681, June 5, 1903. IV., page 485. 

United States Patent. 

Vamisk. A. Miiller-Jaoobs, Richmond Hill, Assignor to 
Cosmos Chemical Co., New York. U.S. Pat. 756,975, 
April 12, 1904, 

SoLtnriONa of an amide of one of the higher fatty acids, in 
which some of the hydrogen has been replaced by an alkyl 
group C* «tear-amid ”), are mixed with varnish or varnish 
constitoeats. — R. L. J. 


Tanning Drum. B. Allen, jun., Buford. U.S. Pat, 
756,554, April 5, 1904. 

Mechanical details are given of a drum provided (1) with 
a hinged door and special mode of closiug it ; (2) with 
parallel guides at the ends of the drum, and movable slidee 
to be placed in same and spaced according to requirements ^ 
and (3) means for supporting and revolving the drum. 

— R. L. J. 

XV.-MANURES. Etc. 

English Patent. 

Distillery Effluents or other Polluting Liquids, Sewage Of_ 
other PutrcscihU Material, Soils for Filtering Purposes', 
and Agricultural Land ; Treatment of J. Hunter. 
Eng. Pat. 15,555, July 14, 1903. XVIII. B., page 500. 


XVI-SUGAR, STARCH. GUM. Etc. 

Cane Sugar ; Alteration of on Storing. F. Strohmer. 

OesteiT.-ung. Zeits. Zucker-lnd. u. Landw., 32, 710—712. 
Chem. Centr., 1904,1, 1111—1112. 

In the interior of a heap of raw^ sugar, 5 m. high, was found, 
after four months’ storing, about 50 — 60 double centners of 
a dark -coloured product of composition diAhring considerably 
from that of the outer portions of the heap. The anther 
found that the alteration of the sugar was due to bacterial 
action, invert sugar and other opticaliy-active and reducing' 
substances being formed. The dark-coloured prodoct con- 
tained considerably more bacteria (cocci) than the normal 
product. It is probable the sugar was placed on the heap 
whilst still warm, and that consequently the sngar hi the 
interior of the heap could only cool slowly, and Ihui it 
became a favourable medium for bacterial action.— A. 8. 

Diffusion Juice [iS^Mpar j ; Preservation of-—-—. Herrmann* 
Zent’*albl. Zuckennd., 1904, 12, 701. Cbem.-Zeit., 1904, 
28, Hep. 108—109. 

The author states that with normal beets and with'a*prope!r 
method of working and the use of perfectly clean vesseie 
for bolding the samples and taps for drawing off the tame* 
samples of diffusion juice can be obtained, which, in closed 
vessels, will not undergo alteration within two honri | the 
amohnt of “ apparent dry substance ” remains unaltered fhr 
at least four hours. The following method of control for 
diffusion juice is recommended. Samples of the juice ate 
withdrawn every two or four hours from several vessels in 
each battery, the density and polarisation are immediately 
determined, and the figures compared with the eorre*' 
sponding ones obtained from an average sample of the 
juice from the whole plant. Of the preservatives generally 
used, 1/20 vol. of lead acetate preserves the juice unalteteff 
for at least 86 hours. — A. S, 

Green Syrups; Treatment of—- by the Karlik-Creipi- 
kowski Method. E. Andrlik and V. Stanek. Z. Zuckethid* 
Bohmen, 1904, 28, 288—291. 

The authors give a further account (see this J., 1908, 
of the workuig of this method at Kymbnrg, nad ^ 
various improvements introduced into the proeees. iHtite 
the past campaign about 55 per cent, of flue, Hght f q g y;', 


aQ4 «ent. of uiolaciies were . obtained from &e 

eeo»^«^!F<mma»«f.”--T. H. K 

Sugar Worh ; ITae of 8ulphurou$ Acid in . J. Weis- 

bcry. Ball, Amoc, Cbim. Suer, et DUt., 1904, 21j ^72 — 

286. 

The process of “ sulpbicarbnnation,” patented by Steffen in 
i$98, eonsists in cooling the filtered jaice from the first 
i|ibw(bonatioii to S0'’~>40^ G., then passing in sulphur dioxide 
tmtil the aoiditj reaches 1 grm. or I'fi grm. per litre, with 
oir without snbsequont treatment with fiaely>powdered bone< 
bfhiilf'j the acid juices, filtered from the bone-black, are 
rendered slightly alkaline wdth milk of lime, reheated to 
Sf* — 85’ C., filtered, and sent to the evaporators. The 
disadvantages of this method are overcome in the author’s 
modification of it, in which the carefully filtered juice from 
the first carbonatiou, which has an alkalinity to plienol- 
phthiUeln of 0* 7 to 1 * 2 grm. per litre and a temperature of 
60‘*i— 80° C.j is run directly into the boilers and at once 
ealphited to reduce the alkalinity exactly to the necessary 
minimum, depending on the initial alkalinity of the juice. 
Trqm I 2 litres of milk of lime are then added per hecto- 
litre of juice and the temperature is raised to 80® — 85® C., at 
which point carbonation is commenced ; this is continued to 
the extent usual in the second carbonation, the juice being 
at the same time heated to brisk boiling, which is kept up 
for one or two minutes. The liquid is then filtered and 
treated in the ordinaiy' way. The addition of barium car- 
bonate with the milk of lime, precipitates any calcium 
sulphate formed by the use of the sulphurous acid. Other 
ptPoesses involving the employment of sulphurous acid as a 
defecating agent are described. — T. H. P. 

Sugar ; Tin in — — . M. Pitsch. Zeits. Ver. Deutsch. 

Zuoker-lnd.. 1904, 64, 353—357. 

ExiMiHiTlON of many samples of beet-sugar showed them 
to he quite free from tin, whilst four samples of Demerara 
sugar were found to contain appreciable quantities of this 
metal, probably owing to the use of a tin salt for the pro- 
duction of ** bloom.” The following are the percentages of 
ash and, approximately, those of tin (calculated as chloride) 
in the four samples : — 


1 

Doscription. | 

Ash. 

Stannic 

Chlonde. 

."‘Yellow Post" 

•‘White Post " 

0-70 

0-0112 

0'8*i 

fl'OOU 

Molasses Auitar for direct cxinsumption 

2-SO 

0*042 

Bark crystals for the Amerioan market 

0*47 

O'Ol 


— T. H. P. 


Cane-Sugar ; Inversion of hy Platinum Metals, F. 

Plxak and B. Husek. Z. physik. Chem., 1904, 47, 

783 — 739 .^ 

and Sulc in 1896 (Z. physik. Chem., 1896, 21, 
481) found that the hydrolysis of cane-sugar is accelerated 
Vy thCyplatinum metals, with the exceptiou of iridium. 
Later, Sole found (this J., 1900, 698) that the hydrolysis of 
.«a)ie-sugar by very dilute hydrochloric and sulphuric acids 
is considerably retarded by palladium. The authors’ ex- 
periinents with commercial powdered palladium led to 
copifiio^ng results. After ignition in air the palladium 
.almost, opmpletely prevented the inversion of cane-sugar 
,by K/500, hydrochloric acid at 80" C. ; after being boiled 
with dilute hydrochloric acid and then ignited in air, it 
retaHefi the inversion only to a much smaller degree ; whilst 
after being ignited in hydrogen, it was practically without 
influence on the inversion. The palladium was found to 
eqntain a small amount of iron and a considerable quantity 
of zinc, and it is to the presence of the latter the, authors 
consider the retardation of the inversion is chiefly due. 
That the presence of a small amount of a foreign metal in 
the pafiadium can cbntiderably retard the inversion of the 
sugar, was proved by an experiment, in which 0*2 per cent, 
bf ihanganese was added tn the palladium. Pare palladium, 
prepared by reduction of the chloride with formaldehj^de. 


hhd.iKV«ry aeoeleratmg W 

tiaa «£ esne-sagar by water at 69* and. 
aeo^erated the inversion of the sugar by 2^/500 
aoid at 80 ® C. After being ignited in the air, t^e pipawtm 
had practically no effect on the inve»ionof thn 
water at 69® C. daring the first three hoots, but wfter ihfX 
time the inversion was accslerat^ to almost ^aim 
degree as before. Experiments with pure plathium gave 
similar results, but the accelerating influence of the latter 
is much jgmter than that of palladium. The aocelentting 
effeet of iridtum is somewhat slighterthan that of palia^um. 
The authors consider the action of the platinum metals to 
be due to oxides produced during the drying of the finely- 
divided metals in air ; and as a confirmation of tbit view, 
they state that the accelerating action of palladium on the 
inversion of cane-sugar is inoreasei hy prolon^ng the 
drying. — A. S, ^ 

Cane-Sugar, Dextrose and Levnlose ; Analysis of a 
Mixture of - E. Kemy. XXIII., page 504. 

l-Arabinose ; Action of Lime on — — H. Kiliani and 
F. Koehler. Per., 1904, 37, 1210—1215. 

/-Auabinosb, prepared by the hydrolysis of cherry gum, 
was treated M'iih milk of lime in the proportions: ara- 
binose, 1 part; water, 10 parts; and quicklime, 0 • 2 part, 
for 14 days. At the end of that time it was found that 
0-37 mol. of lime per 1 mol. of arabinose bad behn 
neutralised. Attempts to isolate the free organic acids 
produced (other than acetic and lactic acids), having failed, 
the neutralised solution of calcium salts was submitted to 
fractional precipitation by alcohol. Five fractions were 
thus obtained ; the analysis of the two main groups of 
products indicated salts corresponding to the formula; 
(CsH 90 B) 3 Ca for the less soluble, and (CnHiiO«) 2 Ca for the 
more soluble. The last fraction but one contnined still less 
calcium than the above, and the last liquor contained cupric 
reducing substances. As in the case of the saccharinic 
acids, the ratio of C to O in the above salts == 1. The 
production of molecules containing six (and probably even 
more) carbon atoms from a sugar containing only five, 
tends to confirm the theory previously put forward, that, 
under the influence of lime, the sugar molecule is partially 
broken up, and that the fragments are utilised for the 
synthetical building up of higher molecules.— J. F. B. 

Unitkd States Patents. 

Sucrose; Process of Extracting — — . W. J. Gibbens, 
New Orleans, and E. W. Christie, New York, Assignors 
to the Christie Engineering Co., Ltd., New Orleans, 
U.S. Pat. 757,296, April 12, 1904. 

Sugar cane is crushed by an ordinary cane-mill ; the 
bagasse is then subjected to a series of immersions in an 
extracting liquid, and is pressed between each pair of 
immersions, being finally conveyed to a second heavy cane- 
mill, which removes most of the liquid contained in the 
bagasse. The liquid from the last mill is injected, together 
with water, into the last member of the series of immersion 
tanks, and passed onwards through the whole series in a 
direction contrary to that of the travel of the bagasse, the 
strougest liquor overflowing from the first immersion tank. 

— J. F. B. 

Sugar Cane; Apparatus for Extracting Sucrose from 

. W. J. Gibbens, New Orleans, and E. W. Christie, 

New York, Assignors to the Christie Engineering Co,, 
Ltd., New Orleans. IT.S. Pat. 757,296, April 12, 1904. 

The apparatus for carrying out the extraction of sugar 
from sugar cane (see prec^in^ abstract) comprises two 
cane-mills, a series of immersion tanks, means for con- 
veying the bagasse from one toUl into the series of immer- 
sion tanks, rotary pushers armed with V-shaped pusher- 
teeth situated in each of the tanks, scrapers for cleaning 
the pushers, a pair of ptess-rolls between each pair of 
tankSf means for conveying the bagasse to the second cane- 
mill, and means for circulating me liquid in a coutrarj 
direction to the bagasse.— J, F. B. 



1 ... 

f VacBBw Pan 

qmQMmtr, ft. Semot. u»d S'. Uuiicot. ]!V. Pat. 

TttD^ ’^«Q^iii6d in tlift vapoim dieohargod from the 
vacHaol pad during boiling is utilised rfor beating juices or 
«yrtt^. A jaice4ieater, consisting of a large number of 
tubed cnelosed in a caling» is inserted between the vacuum 
pan a|d^ the condenser, and whilst the juice is circulated 
through the tubes it it heated by the vapours drawn through 
the casing by the air-pump.— -J . F. B. j 

Charmalfor Clarification. Soc. Brunon and Koth6. 

Fr. Bat. 337,321, Oct, 31, 1903. 

A f6rm C^ animal charcoal is obtained by beating ossein in 
closed* vessels. The ostein is obtained as a residue from the 
eicttaction of bones with hydrochloric acid ; it is freed from 
■chlorine and arsenic compounds by neutralisation with slaked 
lime before calcination. — J. F. B. 

CryntaUi»atton of Massccuitefi ; Process of Rapid . 

M. Lambert. Second Addition, dated Nov. 21, 1908, to 
Fr. Fat. 801,258, June 14, 1900. 

A NON-CONDUCTING sctcen is interposed between each of the 
crystallising vessels in such a way that these are only heated 
or (moled by the air circulating around them. Various sets 
of crystaliisers are placed in rows in different rooms, which 
may be maintained at temperatures suitable for the different 
stages of the manufacture.— J. F, B. 

Syrup from Beetroot, Cane, Grain, Roots, or other Bodies 
containing Saccharine Substances ; Process for Pro- 
ducing . W. C. Salisbury and A. J. Kramper. 

Fr. Pat. 837,373, Dec. 10, 1903. 

See U.S. Pats, 748,313 ami 748,314 of 1903} this J., 1904, 
124.— T.F.B. 

XVn.-BEEWING, WINES. SPIEITS, Etc. 

Cane-Sugar Yeast from Nicaragua. M. E. Pozzi-Escot. 

Bull. Assoc. Chim. Suer, et Diet., 1904, 21, 1007 — 1008. 
The author describes a yeast isolated from a sample of 
Nicaraguan molasses. When grown in malt wort, the 
young cells are round, but become elongated like a sugar 
loaf ; it imparts a strong odour of sugar-cane juice to the 
wort. It is most active at a temperature of 30® — 35° C., 
nnd it ferments cane-sugar, dextrose, and maltose, but not | 
lactose or galactose. It grows readily in musts of high 
■density, and without preliminary acclimatisation yields wines 
■containing 14—15 per cent, of alcohol. — T. H. P. 

Pressed Yeast; Detection of Bottom- Fermentation Beer 

Yeast in . P. Lindner. Z. Spiritusind., 1904, 27, 

156 — 157. (See also this J., 1904, 762.) 

The author proposes a method for the differentiation of 
top-fermentation and bottom-fermentation yeasts, based on 
the different manner in which the two types multiply. The 
yeast to be tested is suspended in wort at such a dilation 
that, when preparations are made by the droplet ” method, 
•each droplet shall contain not more than 2 or 8 cells. A 
number 6t bemispherical pearl-sliaped droplets are made 
with a pen on the underside of a cover glass. These are 
allowed tO hang freely, and are examined after an interval 
?iot exceeding 24 hours. In this way, with about 30 droplets, 
and the degree of dilution described, about 100 cells are 
•obtained for the analysis, and the result can be read off 
on the following morning. All the top - fermentation 
yeasts which the author has examined multiply with the 
production of squarrose budding chains in a manner 
which may be described as a monopodial ramification, 
the original axis continuing as such. On the other 
hand, the bottom-fermentation yeasts, even when they are 
behaving temporarily at top yeasts, grow with a sympodhal 
ramification, the main axis suddenly ceasing, whilst a side 
branch trices up the functions of the maia axis. ^ In other 
words, if the yeast aggregates coold grow freely like trees, 
the top yeust would resemble a fir tree and the bottom yeast 


febtly. wMit , a ilratafnh^i^ 'Wr 

the purity of the yeast nan be caialed but oh m siaifie A of 
preparatHms, In cseci of doubt * dilute streak 
may be made with a brnrii on a gelatin ttm 

colonies which develop may be picficed off with a needle^ imd 
stirred in a drop of water. The top-fermeatatioii yeasts wffl 
then be found to make a uniform emalsion, whilst the bottom 
yeasts clot together in flaky aggrsgates.^--J* B. Bt ' ly 

Yeast} ObserveUiona on the Period of ef Mti^d 

. H. Will. Z. ges. Brauw., 1904, 27, 

In concluding the present series of expbriments, the' 
remarks that the asbestos conserve (see this J., 1903, 
still contained living cells after more than 17 years } theim 
cells were, however, exclusively those of wild yeasts. ThO 
vitality of wild yeasts considerably exceeds that of th4 
culture yeasts, especially when it is considered that the 
proportion of the former in the original samples wai tkff 
smril. Of the culture yeasts the top-fermentation varieties 
I are less resistant than the bottom yeasts. None of the top- 
fermentation yeasts survived for 10 years, whilst a conserve 
of bottom-fermentation yeast in wood-charcoal contained a 
large number of living cells after 13 years. In considering 
the period of vitality of different types and races of yeast 
preserved in the same manner, the physiological condition of 
the yeast at the time of drying must be taken into aoconht. 
Substances which absorb moisture strongly, such as gypS^ 
and kieselgnhr, are not so advantageous Us wood-n^isid, 
asbestos, and, above all,^ wood-charcoal for making the 
conserves. Preservation in sealed vessels at low temp< 9 ^ 
tures is advantageous. The most favourable proportion of 
moisture in the prepared conserve is probably betweeU 
3 and 6 per cent. (15—20 per cent, in the yeast)., A 
comparatively rapid drying, preferably by a strong current 
of dry air, with a gradual rise of temperature not higher 
than 40° C„ is recommended. — J. F. B. . 

Barleys ; Germination and Kiln-drying of — . X 
A. J. Murphy. J. Fed. Inst, Browing, 19^4, 10, 99— 
Chemical aualysis, so far, is of little use lor d4termhiiti| 
the age and germinating power of barley. In case m 
necessity the moisture in matured barleys may be reduced 
to 8 per cent, or perhaps lower, without detriment to the 
vitality. Excessive steeping is often responsible for irreralar 
growth. Aeration during steeping is advantageoue. Kiln- 
drying is not only of value for the maturing of iwrleys when 
maturation is defective, but the reduction of the moisture 
also assists the uniform soaking of the grain in the SteM. 

It is recommended that the temperature of kiln-dtymg 
should be recorded by a thermometer which it not Jin 
contact with the grain, but which is freely bathed by a 
current of the hot gases employed. Drying at low tem- 
peratures is to be avoided because it favours the development 
of moulds, especially when the drying process is long- 
continued and when a large proportion of damaged corns 
is present. A fairly high temperature (160® F,, measured 
by a protected thermometer in the grain) ma;f be employs^ 
without injury. If maturation only be desired^ W 'NUai- 
perature of hot sunshine, 140® F., is perhaps the best. 
Long- continued drying causes such an acoumalationof hrat 
in the grain and expels so large a proportion of water t^t 
a “ resting period ” is necessary before steeping, in order 
that the grain may cool down and recover iU normal 
content of moisture. Kiln-drying can, however, be reghlated 
in such a way that no “ resting period '* is neoeeiaiy . 
Barleys stored at ordinary temperatures shouM. retain 
their germinative power, possibly indefinitely, provided 
coutam anuuimum proportion of moisture (e.y., 8 per oent,)» 
together with practical freedom from adherent germs mm. 
absence of broken or snipped corns damaged by tbreshingi. 
Absence of these conditions facilitates the growth of n^nl^ 
which is regarded as the chief cause of loss of gorminaririt 
power.— J. F. B. 

Malt ; Soluble and Coagulable Nitrogenous 
— , K. Dinklage. Z. ges, Fkauit., 19()4, ,27* 

In oontinoation of a previous pap«r (this X, 190% ^ 

the author dlseufses the results of further 
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out mm ai (ample* of malt by the method propoeed 
Cl#.). With Ae exception of three ahnormal isamplw, the 
total nitroiren of the malts lay between the limits of 1‘6 
and 1*8 per cent, on dry snbstance. With the above exoep* 
tions the proportions of soluble and coagulable nitrogen 
ware quite independent of that of the total nitrogen. 
The proportions of soluble and coagulable nitrogen 
varied together in a perfectly parallel manner. The paler 
types of malt were always richer in soluhle and coagulab e 
iSungen than the darker types. The proportions of soluble 
and coagulable nitrogen were in close relationship to the 
method and temperature of kilning. With higher kilning 
(increasing colour) the soluble nitrogenous matter is 
increasingly converted into insoluble matters; the same 
conversion also takes place to a still greater extent m the 
case of the coagulable nitrogenous matter. The author 
lays down the rule that, in the case of malts containing a 
normal proportion of total protein, i.e., 9—11 per cent, on 
the dry substance, the soluble and coagulable nitrogenous 
matters should lie within the following limits :— 


Type of Malt. 


i “ Por Ceul. on Malt. Dry Substanoe. 

! Soluble Nitrogen. | Coagulable Nitrogen. 


Pale to gold-coloured . . 

Dark-colourt^d 

Very dark colourod .... 


'0-'t8-0*r.4 

0‘.'{{l-0’4S 


o-n-o*i3 
o' 08 -()‘n 
0*07— 0' 08 


This tannin compound is found in nnhopped |te 

proportion being greater, relatively to tho «xtr^, in the 
fast sparging liquors than in the main wort. In imhop^ 
worts and beers the tannin constituents occur in four 
different forms:— (1) coarse flocks, films, or cofpnscleti, 
which settle out, and are readily stained with reagents ; 
(2) turbidities, which make the obtainment of bright 
liquors by flltration very difficult j (3) an emulsified form, 
which is not in true solution, but which occurs in per^ctly 
bright and settled liquors ; (4) the truly dissolved form, 
which is more abundant in beer than in wort, owing to the 
influence of the alcohol present in the former. The forms 
(2) and (3) tend to clog the pores of filters ; they also have 
a tendency to be co-precipitated with turbidities, such as 
those due to gluten. Moreover, these forms penetrate the 
pores and attach themselves very readily to the walls of 
the vessels in which the beer is kept ; they thus form the 
basis of “ beer-scale,” from which they can be extracted 
by alcohol. The action of the yeast cells in removing the 
finely-divided forms of tho tannin compounds is probably 
greatest after the active fermentation has ceased. Whilst 
fermentation is in progress, the alcohol diffusing from the 
cells would preserve their membranes free from tannin 
deposits. It has been found, however, that the addition of 
lactic acid to unhopped worts and beers, causes the precipi- 
tation of the tannin compounds in a form which i.s 
insoluble in alcohol. Hence it is inferred that infection 
with bacteria which produce lactic acid, would lead to a 
speedy clogging of the yeast by tannin compounds in this 
form.— J. K. B. 


If the above relations be not fulfilled, it may be concluded 
with great probability that the malt has been kilned by a 
treatment which is not in accordance with its type, or else 
that the composition of the malt or barley is abnormal.^ 

Malt i Determination of the Proteolytic Capacity of 
P. Schidrowitz. J. Fed. Inst. Brewing, 1904, 10, 16G— 172. 
In carrying out the determination of the proteolytic capa- 
city of malt by the method described in this J., 190.3, 958, 
the author has found that the results may vary enormously 
according to the nature of the gelatin employed and to its 
acid or alkaline reaction. Only fine qualities of gelatin are 
to he used, and these should be either neutral or slightly 
acid. The solution of gelatin is made up as follows 
64 erms. of gelatin are dissolved in 50(3 c.c. of hot water 
(m^ured at 15° C.), and a volume of K/10 caustic soda 
solution, calculated from a preliminary titration of the 
acidity towards phenolphthalein, is added. Sufficient water 
is then added to bring the total volume of liquid (water -i- 
N/IO alkali) used for dissolving the gelatin, up to 736 c.c. 
The solution is cooled to 45° C., the white of an 
previously beaten, is mixed in, and the whole is heated 
gradually to 80°— 90° C. on the water-bath, and maintained 
at that temperature for 10 minutes. The solution is filtered 
hot through paper, and when the filtrate has cooled to aboqt 
50° C., 4 grms. of powdered thymol are added. ^ The above 
quantities of water are used for a gelatin containing 16* 8 per 
cent, of moisture, and are to be varied proportionately with 
any variation from that percentage. — J. F. B. 

Barley, Malt, and Unhopped Wort ,• Tannin Constituents 

0 f ! A. Keichard. Z. ges. Brauw., 1904, 27, 

229—285, 253—258, 271—275. 

When a section of a barley or malt corn is treated with 
ferric chloride or gold chloride reagent, a sharply defined 
blue-black or violet stain appears in the form of a penpheml 
ring beneath the husk, owing to the presence of tannin. 
The tannin appears to be confined solely to the cells of the 
integnments of the seed, and tho stain shows very little 
tendency to spread. The constituent m question is not frw 
tannin, but most probably a tannin-albuminoid compound. 
This constitnent is almost insoluble in cold water, but it is 
readily extracted from the cells by means of hot water 
(from which it separates to a largo extent on cooling), cr 
by means of alcohol, in which it is freely soluble. Dunng 
the malting process, the subsequent solubility of the tannin 
compound in cold water is considerably increased by the 
action of the alcohol produced by the germinating gram. 


Distillery Fermentation Tuns; Suggestions for Treatment 

of . G. Heinzt'lmann. Z. Spiritusind., 1904, 

27 , 157 . 

The tuns should be constructed only of sound, non-resinous 
pine wood (pitch-pine), free from knots. At the time of 
the non-working season, the tuns should not be left full of 
water, since development of putrefactive organisms will 
cause the wood to rot. Before going out of use, the tuns 
should be cleansed, freed from scale, and allowed to dry ; 
they should then he painted inside and out with “ carbo- 
lineum ” ; the hoops should be tightened as the wood 
shrieks. Internal coating with paint, tar, or lacquer is not 
to be recommended. Before re-starting, the tuns are to 
be scrubbed and thoroughly soaked with water. During 
the working season, the tuns are to he cleaned each time 
before filling, by scrubbing thoroughly with brushes and 
hot water. A coat of strong, freshly prepared milk of 
lime is then to be given inside and on the edges ; it should 
remain on for about one hour. The lime is then removed 
by scrubbing with sand and washed away with hot water. 
Any calcareous scale which tends to accumulate may easily 
give rise to infections, and it should be loosened from time 
to time by the application of dilute hydrochloric acid and 
subsequent scrubbing. For the purification of badly in- 
fected tuns, which have been causing excessive acidities, 
the following directions are given Wash out all traces 
of fermented wort with hot water, using the brush ; apply 
a wash of dilute caustic soda to all parts of the tun, in- 
cluding edges and crevices ; leave for at least an hour, 
then wash off with hot water. The tun should then be 
steamed with moderation, since frequent steaming tends to 
soften the fibres of the wood. Before use, paint the tun 
with dilute sulphuric acid, which need not he washed off. 

— -J. F. B* 

Fermentations; Action of Oxidising Agents on the Purity 

j of . H. Alliot and G. Gimel. Comptes rend., 1904, 

138,911—913. 

The authors have investigated the influence exerted on 
the amount of acid produced in a malt wort (acidity, 
0*5 grm. of sulphuric acid per litre) by butyric bacteria, 
by 1 grm. per litre of the following oxidising agents Sodium 
and calcium hypochlorites, ferric chloride, potasiium 
chlorate, perchlorate, and bichromate, manganese dioxide 
and hydrogen dioxide. The last-named ezhibits the 
greatest bactericidal action, but is only slightly more 
effective than calcium hypochlorite and manganese dioxide, 
the use of which in practice Is recommended by the uuthwra. 
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cellfi and deetroy any sulpburow aoid-«ither frw or as 
notasnbm hydrogen sulphite (.bisulphite) — present in the 
wort --‘T. H. P* 

Setr FiltraHon and Pet manence of *' W* Windiscb. 

Wocb. Brau., 1904, 31 , 194—198. 

Thb author discusses the theory that the « head ’’-retaining 
nronerties of beer are dependent on the presence of minute 
suspended particles of colloidal bodies which are not m 
a state of true solution. The efifeot of filtration, it very 
efficient, may be to remove these bodies and thus impair 
the ‘‘head ’’-retaining properties. Cases are quoted m 
which the introduction of the filter into certain breweries 
has resulted in a marked falling-off in the quality of the 
beer The removal of the colloidal bodies in quasi solution 
bT filtration, besides affecting the permanence of the 
“head” may deteriorate the flavour (a) by reducing the 
palate-fulness which is probably dependent on these colloids, 
and (6) by imparting an after-flavour characteristic of the 
filter, derived from the filtering medium and the metallic 
surfaces The author contends that the competition 
to create and to satisfy a public demand for the brightest 
beers has led to the result that modern filters are too 
perfect. In the early days of the beer-filter, owing to a 
lower filtering efficiency, a small filter could deal with a 
relatively large volume of beer. But in recent years the 
increase in the density of the medium, m order to obtain 
the brightest possible effluent, has resulted in the removal 
of the colloidal bodies above referred to, and has necessi- 
tated an enormous increase in the ratio of filtering medium 
and metallic surface to the volume of beer treated. 

— — J. h. B. 


Beer Filtration. E. Ludwig. Woch. Brau., 1904, 
214—215. 

The author agrees with the views expressed by Wmdisch 
(sec preceding abstract) that modern beer filters are too 
efficient from a filtration point of view, and that the quality of 
the beer suffers in con8e(]ueuce. Ho considers that the evil 
effects are due to the ever-increasing density of the filtering 
medium, involving au increased pressure. In modern filters 
the beer is forced through what are practically solid cakes 
of pulp, instead of through a mass of loose pulp as formerly. 
Consequently a thick slimy layer of impurities collects on 
the surface of the cakes. Under the influence of very high 
pressures the impurities in this layer of sludge are far more 
soluble in the beer than under moderate pressures j hence 
the appearance of an unpleasant flavour. The ideal system 
of filtration would be a “ mass ” filtration, as opposed to a 
“surface” filtration, in which the final degree of purity 
should he attained in several progressive stages under a low 


furaaoo Mnictiitee at© petfomt«4 so a§ to by capahl© of 
supporting blocks of lime, Htnestone, or otlw basic nltefing 
material, thus forming a cham^r in which the jpisee or 
combustion are freed from arsenical and other deieteriotts 
constituents before they reach the drying chamber. Arrange- 
ments are made for beating the air In ohaunets, oonstructed 
iu the furnace, before it enters the combustion chamber. 
The filtering chamber is constructed with a sloping fiom’, 
and the contaminated materia) is removed from the bottom, 
fresh blocks being introduced from above. — •!. F. B. 

“ Whizzer ” or Hydro-extractor for Drying Gram and tfce 

Ukc. H. Simon and G. Huxley, Manchester. Bug. Pgt. 

11,064, May 15, 1903. 

A TERFOUATED Vertical cylindrical casing, of one or more 
segments, joined by flanges which are attached to an outer 
casing, is provided with solid end pieces. A rotating 
barrel having slightly inclined lifting blades, is arranged 
within the casing so as to lift the grain upwards to the 
outlet. The barrel is perforated about the centre, and has 
fans or blade.s at the ends to draw air from the end open- 
ings and deliver it tlirough the central perforations. Tan- 
gental blades are arranged in the upper end piece, which 
may be rotated to sweep the grain outwards to the delivery 
spout. Means are provided for feeding the grain tangen- 
tally at the bottom of the casing. — W. H. C. 

Fermentation of Liqvxdt. G. Johnson and P. R. Hare, 
Bromley. Eng. Pat. 10,093, May 4, 1908. 

A SFECiKH of yeast called S. thermantitonum is claimed 
for fermenting saccharine worts. This yeast is isolated 
from eucalyptus leaves, and the cells, which are somewhat 
smaller and more oval than those of ordinary yeast, are 
generally observed in compact masses hanging t^^her by 
means of a membranous substance or web. This yeast 
possesses the peculiarity of resisting the action of hi^ 
temperatures; it can be freed from foreign orgauiimsby 
pasteurisation, and will resist a temperature of 170® P. for a 
short time. It ferments best at temperatures between 80® 
and 110° F. Its industrial value lies in the fact that it Can 
ho sown in sterilised hot worts at a temperature of 175® F., 
the worts being then rapidly cooled in closed vessels to 
105° F. When fermentation subsides, this yeast, owing to 
its peculiar agglutinating properties, is found at the bottom 
of the vessel in a compact mass, whilst the liquid is run off 

perfectly clear.— J. F. B. 

Distillery Effluents or other Polluting Liejuids, Seinagfl,,or 
other Putrescible Material, Soils for Filtering Purposes, 
and Agricultural Land ; Treatment of — . J . Huttter. 
Eng. Pat. 15,555, July 14, 1908. XVIII. B., page 500. 


pressure. — J, F. B. 

Beer ; Metallic Turbidities in F. Sehbufeld. 

Woch. Brau., 1904, 209—210. 

The author has confirmed the general accuracy of his 
observations (this J., 1904, 332) ob the action of metals on 
beer. He has repeated his experiments with metals of 
undoubted purity, and states that there was no doubt as to 
the galvanic efficiency of his couples. It is not contended 
that those metals which give a negative result are abso- 
lutely without action on beer. On the contrary, changes 
in the colour of the beer are frequently to be noticed, owing 
to the metal entering into solution, but only tin (even the 
purest Banca tin) gave the characteristic l^favy albuminoid 
turbidity. The contentions of Sellenscheidt (this J., 1904, 
883) as to the indiflerenoe of tin, when pure, and the 
harmful effects of aino and lead, are not confirmed. After 
tin, iron is the next most harmful metal m prodnemg 
turhidities in beer.— J. F. B. 


Englibh Patemts. 

Malt Furnaces and other Kilns and Drying ApparatM. 
B. S. Beavem Warminster. Eng, Pat. 8847, Apnl 18, 
1908, 

Ilf malt kilns and other drying furnaces in 
niodnets of combustion com© into direct contact wi^h tn© 
m^al to be dried, the arch, posterior end, or walls of the 


Dnitei> States Patent. 

Whisky, Gin, or other Spirits j Manufacture of 

J. M. Sanguineti, Lille. U.S. Pat, 757,852, April 12, 1,904* 
See Eng. Pat. 27,068 of 1902 ; this J„ 1903, 815.— T. F. B. 


XVIII.-F00DS; SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(il.)— FOODS. 


English Patents. 

'utritive Substance [from Blood]. W. P. Tboiiq[ii0t|. 
From Actienges. ffir Ohem. Ind., Vienna. Eng. Pal* 
16 , 606 , July U, 1903. 

NB kilo, of blood or a 20 per cent, hmmoglobin soln^^ 
mixed with 60 c.c. of Sodium hydroxide solution (fitr Us 
f B.) and after 24 hours the mixture is heote^ to # 
onperature of 80® to 86® C. for tw© hours. The 10111^% 
len acidified with hydrochloric acid, and the pmselphiM 
Ibnminoids separated and dried at a low tempewrtw, 
EOduct SO obtained is then digested with artificial 
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JFurze t T^eatmerU of — — for Obtaining a Food for 
Cattle, Paper Pulp, and an Ammonium Salt which rnc^ 
be used as a Manure. G. P, HorteJoup, Paris. Eng. 
Pat. 26,].50j Nov. 30, 1903. Under Intemat. Oonv.* 
April 14, 1903. 

SEKFr. Pat. 331,170 of 1903 ; this J., 1903, 1145.— T. F. B. 

CB.)-8ANlTATION ; WATER PURIFICATION. 
English Patents. 

Sewage ; Process for the Purification of . F. Eichen, 

Wieshaden. Eng. Pat. 14,258, June 27, 190.3. 

Sek Fr. Pat. 338,406 of 1903 ; this J., 1903, 1302.— T.F.B. 

Distillery Effluents or other Polluting Liquids, Sewage or 
other Putrescible Material, Soils for Filtering Purpo.ses, 

and Agricultural Land ; Treatment of . J. Hunter, 

Edinburgh. Eng. Pat. 15,5.55, July 14. 1903. 

The effluent is heated and treated with slaked lime or othesr 
alkaline substance, either during or after the heating. Cal- 
cium phosphate or phosphoric acid is then added and the 
heating continued until thorough precipitation has taken 
place. The liquid portion is then passed on to bacterial 
beds, or used for irrigation purposes. Calcium and magne- 
sium carbonates are added to the filter-beds or to the soil to 
favour the action of the nitrifying bacteria. Claim is also 
made for the use of calcium sulphate, alone or mixed with 
carbonates, in evaporation in ocesses employed in the purifi- 
cation of distillery effluents,— W. 1\ S. 

House or other Kefuse ,- Process of Treating , for 

Converting it into Substances of Commercial Utility. 
T. G. Charlton, Loughton. Eng. Pat. 1 G, 304, July 24, 
1903. 

The sorted refuse is heated in closed retorts until com- 
pletely carbonised, the volatile products being led off and 
dealt with as in gas-works. The residue left in the retorts 
is then quenched with water, sifled and again sorted, mixed 
with a quantity of tar obtained in the distillation, and 
pressed into briquettes. From 12 to 14 galls, of tar per 
ton of carbon is a suitable quantity. About 4 per cent, of 
pitch may also be added to make the briquettes weather- 
proof.— W. P. S. 

Fbench Patents. 

Water ! Installation foi' the Oxidation or Biological Tteat- 

meni of . W. P. Dunbar. Fr. Pat. .337,.301, Oct 20, 

1903. 

The water is alloAved to run over a bed constructed of fine 
material at the top and coarse pieces at the bottom. 
Various forms of these beds are described and they can be 
usedilliugly or in seriiis. The water after treatment is 
collected in gutters at the bottom of the bed. — W. P. S. 

Wader and other Liquids ; Sterilisation of , by Filtra- 

tion through an Oxidising Bed of Barium Manganate. 
R Cambier, A. Tixier, and C. E. Adnet. Fr. Pat. 337,630, 
Dec. 12, 1903. 

Water is sterilised by passage through an oxidising bed of 
specially active barium manganate, such as that produced 
by one of the processes described in Fr. Pat. 337,629 
(see page 489).— E. S. 

CC.)— DISINFECTANTS. 

English Patent. 

Liquid Compounds of Phenol or Cresol a7id Soap vdtich 
are Soluble in Water and form Emulsions, Intensifying 
at the same time their Antiseptic Properties; Process 

for Solidifying such . E. M. Raetz, Cdln-Merheim. 

Eng. Pat. 27,889, Dec. 19, 1903. 

Solutions containmg from 80 to 60 per cent, of cresol or 
phenol and soap are mixed in an autoclave with from 5 to 
10 per cent, of an aldehyde (formaldehyde) or a ketone 
and a small quantity of an alkali. The mixture is heated 
to 150^ G. and then cooled. A solid product is obtained 
which is soluble in water. — W. P. S. 


. Fbbnoh Patent. 

Ozone t Production of — , for applicaiion as a Dis^ 
infectant. A. D’Arsonval, G. E. Gaiffe, and G. Ghdlot. 
Fr. Pat. 387,531, Dec. 8, 1908. 

The air to be disinfected is ** cooled and moistened ” by 
being caused to traverse an ozonising apparatus, entering 
at the lower part of an attached chamber in which ice is 
supported on a horizontal perforated partition separating 
the chamber into two compartments ; or the lower com- 
partment may be occupied by perforated vessels containing 
a refrigerating mixture. In a third form of apparatus, air 
enters the ozoniser through a chamber cooled by a coil 
through which a flow of liquid carbon dioxide is maintained. 
Or the apartment to be disinfected may be sprayed with 
liquid air whilst the air is being passed through the ozoniser, 
the apartment being meanwhile “ hermetically ” closed. 

— E, S. 

XIX.-PAPEE. PASTEBOAED. Etc. 

Normal Papers [^German'] ; Transparency of . W. 

Ilerzberg. Mitt. K. tech. Versuchsa’nst!, 1903, 21 
176—188. " 

The German Government having complained of the exces- 
sive transparency of normal papers of the highest classes, 
owing to which the writing shows through on the back of 
the paper, the Charlottenbiirg Institute has addressed a 
circular to the chief manufacturers of these papers inviting 
suggestions on this subject. The replies of 25 mills arc 
recorded. It is contended that increased opacity can only 
he obtained by the relaxation of some of the most stringent 
demands as to the quality of the paper. The transparency 
of normal papers is due to the fact that the normal 
standards of breaking length and elongation can only he 
reached by the use of linen rags almost exclusively, and 
these have to be beateu to a “wet” pulp for a very long 
time. The cotton fibre is cousidiTably more opaque than 
the linen fibre, but the addition of a sufficient proportion of 
the former would necessitate a lower standard of strength. 
Some writers suggest that a larger proportion of cotton 
rags could be used, whilst maintsiiuing the strength, if the 
stringent demands for purity, whiteness, and freedom from 
specks were relaxed so a.s to permit of the use of stronger 
linen rags unweiikened by extreme bleaching. The yellow 
tone of less highly hleaelicd linen is, moreover, more- 
favourable to opacity than the milk-white colour now 
required ; the tone might even he increased by ochre. The 
Institute cannot, however, assent to any such relaxation as 
regards the appearance of the paper. The attainment of the 
high elongation on breaking is very difficult and necessitates 
a very “ wet ” pulp ; the Institute is therefore prepared to 
meet this cause of transparency by lowering the standard 
elongation on breaking from 4*5 to 4*0 per cent .'in class I 
and from 4*0 to 3*5 per cent, in class 2, whilst maintaining 
the standard breaking length and resistance to creasing 
unaltered. There remain two other means of increasing 
the opacity, viz., increase in thickness of the paper and the 
addition of mineral loading. Some of the manufacturers 
suggest that to increase the thickness of such strong papers 
would introduce difficulties in the making and in the pro- 
duction of a legible water-mark. The price of the paper 
and the cost of postage would also be increased. For 
special purposes, however, where cost is subordinate to 
increased opacity, the Institute proposes to permit the use 
of heavier papers to the extent of 15 per cent, above the 
present weights. It is generally admitted that the addition 
of mineral loading in the proportion of 10 per cent, would 
tend to increase the opacity of the paper, but at the same 
time the mechanical properties would only be maintained 
with difficulty, and the paper would he thinner for the 
same weight. Nevertheless, the Institute has determined to- 
recommend that the restrictions as to ash be abolished and 
that the nianufacturer be permitted to improve the appear- 
ance, writing surface, and (possibly) opacity of his paper 
by the addition of mineral loading, so far as he can do so- 
without lowering the normal standa;rds of the meohauical 
properties.*^!. F. B. 



C«Uvlm ComomdMt yir iitirntfaetwe of 

Variwatji^'Shapefi IndttiMfd 0hj9it§ fiam . L. 
Ledec<er» Sulzbach. Eng. Eat. 784l» Hivrdi 80» 1803. 

Sks Fr. Pat 830,714 of 1908 { thk J., 1908, 1100.--T. F. B, 

Ukited States PATSim. 

Paper t Utilisation of Waste Products from the Manu- 
facture of — — . VV. N. Cornell, Mas^ona. U.S. Pat. 
756,214, April 5, 1904. 

Tbb waste product known as ** Boreeoingi *’ Is reduced to 
pulp br a combined process of crushing and rubbing the 
material, stirring the crushed screenings in a suitable liquid, 
and then repeatinj^ the grinding or rubbing process, the 
latter operations bei^ repeated until the particles are of the 
desired size. — J. F. B. 

Fbenoh Patents. 

Papier -mhehS J Manufacture of Articles of — 

C. Gaertner. Fr. Pat. 837,480, Nov. 19, 1903. 

See Eng. Pat 27,839 of 1903 ; this J., 1904, 453,-1. F. B. 

Cellulose Xanthate; Purification of , for the Pre- 

paration qf Viscose, Soc. Franq. de la Viscose. 
Addition, dated Nov. 25, 1903, to Fr. Pat 834,686, 
Aug. 14, 1908. See this J., 1904, 75. 

Afteb coagulation, the crude cellulose xanthate is treated, 
at a temperature not above 50° C., with a solution of an 
alkali or alkaline earth sulphite, either alone or in con- 
junction with aluminium sulphate, alum, sodium bicarbonate. 
&c.— T. F. B. 

XX.-PINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Potassium Platinous Chloride. P. Klason. 

Ber., 1904, 37, 1360—1361. 

This substance is made commercially by reducing chloro- 
platinic acid by means of sulphur dioxide, and then adding 
twice the calculated quantity of potassium chloride to the 
hot solution. The salt separates out, is drained on the 
pump, washed with ale >hol, and dried at the ordinary tem- 
perature in the dark. This method is preferable to that 
starUng from potassium ohloroplatinate. Vezes’ method 
df heatmg together po’assium ohloroplatinate and potassium 
oxalate in equimolecular proportions cannot be carried out 
with pure platinum compounds. It is a catalytic action, 
and depends upon the presence of iridium.— J. T. D. 


, iNit Abl < 

with aeid. A mndsemk thii* bbtafoedi lrf tektihg 
togelhbr acid and oMoithoU a&d fl an 

exceptiooally high rotatoi^ power. The proaeuoe of an , 
excess of the free acid exerta an importiiBt ^daanco in 
increaaing the yields of hjrdroearbon, since it Aeotndiset 
the tendeney, manifested when the acid estecs are boated 
by themselves, to the produotion of free aleoMi a^ 
neutral esters, together with the hyd]x>oarboiie* Thia 
tendency can be checked also by emptoying the salts of the 
acid eaters.— J. F. B. 

Cineolf Beduction of . H. Thoms and B. 

Arch. Pharm., 1901, 242, 161—194. 

CiKEOi. has been reduced by the action of hydriodio acid 
in the presence of mercury, the reduction products being a 
new hydrocarbon, cineolene^ and a polymensed 

hydrocarbon (CioHia)x. Cineolene boils at 165*— 16^ 0,, 
is optically inactive and has the sp. gr. 0*8240 atl8*t). 
By the action of hromioe on it, hydrobronuo acid is 
formed. By the action of concentrated sulphuric aci^ 
a-2-cymeDcsulphonic acid was predu. od. — J. 0. B. 

" Fucol ” ; a Cod-Liver Oil Substitute. H. Norrenbarg. 

Pharm. Centralb., 1904,45, 84. 

Dbibo seaweeds containing iodine are submitted to, a 
roasting process, whereby an empyreumatio greenish 
rich in iodine is formed. The roasted material is th^ 
extracted with an edible fatty oil.— J. 0, B. 

Ctuchona Alkaloids; Dibromo - addition Compounds of 

, and Compounds of their Hydrochlorides wm 

Met^lic Perchiorides. A. Christensen. Videnskabernet 
Selskab’s Skrifter, 1904, 6, 829 } Chem.-Zeit, 1904, 2B, 
Rep. 93. ' 5 

liiKE the corresponding cinchonine compound, oinchottidine 
dibromide is a nuxture of two iaomerides ; when a molecule of 
HBr u split off itora either of them, the same mono-bromo* 
substitution derivative remains. The two isomerides differ ih 
the solubilities of their sulphates and of some of their oth^r 
derivatives. Lead tetrachloride gives with the hydio* 
chlorides of the cinchona alkaloids, in strong hydrochloric 
acid solution, compounds which fall as yellow crysti^ipe 
precipitates. Similar compounds (hygroscopic and unstable, 
quickly turning brown in the air) are formed when hydro- 
chloric acid gas is passed through glacial aoetio solutions df 
the alkaloids, in which finely-divided manganese ^bxii^ii; 
suspended. Ferric chloride, added to solutions of thd', 
dibromo-addition compounds, forms compoiu^ which 
precipitated by hydrochloric acid as yell^ amorplMitti 
substances. — J. T. D. , 


Thujone ; Certain Derivatives of . L. Tidhugaeff. 

Ber., 1904, 37, 1481—1486. (Compare this J., 1901', 65.) 
When the methyl ester of thujylxanthogeaio ackl, 
OjqHjyO.CS.SCHfj, is distilled, two isomeric ^ujenes are 
obtained, viz.y a-thnjene produced from the less stable 
portion of the xanthogenic ester, god ^-thujene from the 
most stable portion. These two bydreearbous boil almost 
at the same temperature, but o-thujene yields a crystalline 
dipentenedihydrobromide with hydrobromlo acid, melting at 
58° —59° C., whereas jB-thujene does not. Probably these 
two thujenes are derived from two stereO-isomeric thujyl 
alcohols produced by the reduction of tbnjone ; they differ 
on^ in the position of the ethylenio bond in the nucleus. 
o-TbuJene yields on oxidation a-taaacetonediearboxylic acid, 
andA-thbjene yields homotanacetoue diearboxylio acid. By 
treatment of thnjamenthol, the aloohol correapondiog with 
isothujone, by the xantbogenio method, the author obtained 
a hydrocarbon, CioH^, b*pt. 157°— 159® C., which be terms 
th^asmnthene.-^^* FT B, 

Menthol t DekydraHon by Organic Acids. 

J, Zelikow. Ber., 1964, 37, 1874— 1888. 

The pro4uo^ of nnsatnrated. bydrooarboni by heating 
the ietnentod ah»oho}« otMUo acid (this d., I80i, 
125E> ean iliQ be effhet^ with oih^ oiganio 

•bide. PbeltivA rrsottf lyt^e ’ ob^bi^ Irtth enoobic. 


Colchicine Content of Colchicum Seeds. 

Pharm. Ontralh., 1904, 45, 39* 




The amount of total colchicine in the seeds examined 
0*379 per cent. ; the brown seed-ooats ctNitnined 0*4^ ^ 
cent. Seeds one year old gave 0*504 per oent«| aoii^ 
20 years old, not carefully stored, yielded 0*160 per 
another sample, over 80 years old, kept in a 
vessel, gave 0*202 per cent. ; seeds kept more thiuo 20 
in a metal-lined drawer, 0*2108 per cent. It it evident 
therefore that ihe seeds deteriorate in the amount of 
principle 1^ storing, and that the seed-coat should not 
removed from the drug, since it contains praetiealty nt 
much colchicine as the seed.—!. O. B. 


Esssniial Oils obtained by Extraction of Fresh Blossoms 
with Volatile Solvents, (f Essential Blossom-extrmt 
Oils**) H. V. Soden. J. praht. Ohem., 1904, 30, 956^ 
271. 

To obtab these oils, fresh blossoms are repeatedly tieated' 
with light petroleum spirit in the cobl The tolvent if th^ ’ 
removed from the extract by a careful diatUla^n, bdid , 
in vacuo, Aecordiog to tbs author, the perfnmea so ohhiM/ 
are diatbgniihed by the delicacy of theb mmni 
were pnrided f<»r Weitigaiiou by axtraetiom 
atmdKd and dwtillttlntt in a eurreat of ateam. A deahim 
tha.pro|Hrtrtbi' of ,ihe’eirtribts-ao, 



mmnjkh «ai 




otftDje^bloMonas, rolgnoaette, rose-blOMonift^ , 
«te^^)Oi(ioin8 if given. The extmcted eteeatift] |r^ 
viotele ooniaini a natuber of odoriferous^ svbetan^^ p( 
vrbiob a “ violet-ketone " is probably the most impm^Uti. 
Essential orange-blossom extract contains 6*9 per c^» of 
methyl antbranilate and 26*7 per cent, of linalyl ao^^. 
Essential oil of mignonette - blossom extract oonfains 
considerable amounts of aldehydes. The extract itooi 
French rose- blossoms contains 60 per cent, of phony letbyl 
alcohol and 20 per cent, of a mixture of geran’ol, nerol, and 
citronellol. The oil from German rose-blcssoms contains 
76 per cent, of pbenylethyl alcohol and 15 per cent, of 
primary terpeoe alcohols. The extract-nil from jasmine- 
blossoms contains 43 — 61 per cent, of benzyl acetate and 
considerable quantities of indole. Cassia-blossom oil con- 
tains about 81 per cent, of methyl salicylate, also benzyl ; 
alooboh decyl, aldehyde, a ketone with an odour of violets, 
cumin aldehyde, farnesol (a sesquiterpene alcohol), and 
probably linalool aud gerauiol. — E. I'. 

Jamine Flowers ; Essential Oil of . VII. A. Hesse. 

Ber., 1904, 37,1457—1468. (8ee also this J., 1899, 396, 

518,1158; 1900. 770; 1901,275. 1137.) 

Thb oil obtained by extracting freshly picked jasmine 
flowers with petroleum spirit, and distilling the extract, 
was dissolved in ether, and a mixture of 1 vol. of coucen- 
trated sulphuric acid aud 5 vols. of ether added. This i 
liquid w^us shaken with sodium bicaibonate solution and 
distilled with steam ; a quantity of oil distilled over 
(equivaleht to 447 ^irms. per 1,000 kilos, of flowers), of ^ 
sp. gr. 1*015 at 16° C., Un == +1° 45' ; sapnmflcation value j 
S92*0 ; and containirg 0*42 per cent, of methyl antbranilate | 
and 2*1 per cent, of indole. An experiment on a larger | 
quantity of flowers gave an oil of sp. gr. 1*001, containing 
0*88 per cent, of methyl antbranilate and 2*0 per cent, i 
of indole. Before the steam distillation no methyl amhra- 
nilate or indole could be detected in the oil. By extracting 
the flowers in a similar manner with ether, and distilling . 
the extract with steam, an oil was obtained equivalent to ! 
885 firms, per 1,000 kilos, of flowers; sp, gr. (15° C.) i 
0'9985 t «D ■■ -f 2° 36'. No methyl antbranilate or indole 
could be detected in this oil. The flowers, after extraction 
with ether or petroleum spirit, yielded, on distillation in 
steam, a small quantity (about 50 grms. per 1,000 kilos, 
of flowers) of au oil, which contained about 4 • 5 per cent, 
of methyl antbranilate, and also a base, which on diazo- 
tisation and coupling with /3-naphthol, gave a strong colora- 
tion. Jasmine flowers which had ^eu subjected to en- 
Meurage were extracted with petroleum spirit; the oil 
^obtained, contained no indole (>r methyl antbranilate. ; 
It thus appears that neither indole nor methyl antbranilate 
exists in the free state in jasmine flowers ; the indole com- 
pjlfind 18 decomposed by steam dUtiilation, but not by dry 
distillation (this J., 1901, 1137). The methyl antbranilate i 
compound is easily decomposed by steam, and also by dry ; 
distillation. The author points out, iu conclusion, that I 
the figures previously given (this J., 1901, 1187) ior the 
amount of oil obtainable from fresh flowers by extraction 
should be doubled, according to his later experiments ; thus 
the statement that nine times as much oil is obtained by 
•S/IcMrape as by extraction,” must be modified to “ four 
or five times.” — T, F. B. 



qjia^ty,0*07 pyr cent.,of«;oth^ <i^imtaieda^^^ bavifig 
the lormnla was moated in the form of partially 

aggregated, glittering sekles) m.pt; 146*^147° C, It was 
strongly attacked by permanganate, and combined with two 
atoms of bromine. Pinene was found in the oil which bad 
not been treated with alkali. Cineol was present to the 
extent of about 50 per cent. Geraniol was detected in the 
fraction boiling between 212°— 230° C. The higher boiling 
fractions are oxygenated, and probably contain, besides a 
sesquiterpene, a sesquiterpene alcohol. The original oil, 
Md in particular the high boiling fractions thereof gave an 
intense blue colour reaction when the solution in glacial 
acetic acid was treated with bromine vapour, or a trace of 
nitric acid. — J. 0. B. 

Entada scandeus; Saponins of . L. Rosenthaler. 

Arch. Pharm., 1903, 241, 614. 

CnunE saponin was extracted from the seeds after removal 
of the fat, by means of 90 per cent, alcohol, and precipitated 
by ether from the cold alcoholic extract. By precipita- 
tion with barium hydroxide solution, a saponin, named 
Sapouin A ” was removed from the aqueous solution of 
this crude saponin. The solution thus freed from “ saponin 
A” was evaporated to dryness, after removing the excess of 
barium hydroxide, the dry residue extracted with hot 90 
per cent, alcohol, and the alcoholic solution fractionally 
precipitated with chloroform and ether. The aqueous solu- 
tion of the ether precipitate was dialysed, and the residue 
evaporattd to dryness in vacuo over sulphuric acid. 
,** Saponin B ” was thus obtained as a whitish 

hygroscopic powder, which became brownish on heating to 
110° C. It vas precipitated from strong aqueous solutions 
by basic, but not by normal lead acetate. It gave a dark 
reddish-violet colour with strong sulphuric acid, eventually 
turning brown. On hydrolysis, a sugar identical with 
galactose, a sapogenin soluble in ether and in alcohol, and 
another body inholuble in those solvents and in ammonia, 
were formed.— J. O. B. 

Dipteryx Odorato, Presence of a Copal in the Fruit, and 

a Ktno in the Bark of . E. Heckel, H. S. de Cor- 

demoy, and F. Schlagdenhauflfen. R^p. Pharm,, 1904, 
16, 97—104 and 151— 161. 

The entire fruit of the Tonka bean. Dipteryx odorata, from 
Fi-euch Guiana, where it is known as Gayac,” contains 
16*4 per cent, of a resin which in characters compares with 
the best grades of commercial copal., It is best extracted 
from the integuments of the fruit by means of chloroform. 
Incision into the bark of the tree fields a kino which is 
rich in tannin, and gives reactions similar to other medicinal 
kinos.— J. 0. B. 

English Patents. 

Colloidal Pioducts containing Bismuth Oxide; Manufac- 
ture of . G. W. Johnson, London. From Kalle and 

Co., Biebrich-6n-the- Rhine. Eng. Pat 12,778, June 6, 
1903. 

Sex Fr. Pat. 332,980 of 190.3 ; this J., 1903, 1307.— T. F. B, 


JLaurel Leaves; Essential Oil of — . H. Thoms and 
B. MoUe. Arch. Pharm., 1904, 242, 161 — 181. 

The leaves of Laurus nobilis yielded from 1 to 3 per cent, 
cl a light yellow oil with an agreeable powerful odour and 
abarp, zonBewhat bitter taste. It had a distinctly acid 
reaotion, and the Op - 15*96° at 17° C.; sp. gr. 0'92]5 at 
17° 0. A specimen about a year old had the sp. gr. 0* 9267 
at 17° 0. Its acid value was 2* 74 ; ester value 47 * 10. The 
presence of mefhyl-chavicol in the fractions boiling above 
i8<t° C., 06 suggested 1^ Wallacb, was not confirmed, ‘The 
acid reaotion was found to be due to the pretence of free 
acetiq, iso-bntyrie, and ieo*vBleric acids. The oil contained 
( *7 pOT cent, of free engenol, and 0 4 per cent, as ester. 
The eUef ester present was an acetate, but esters of caproic 
and valeric acids Wfi»>lso present. Besides these, a small 


Ansssthetic Compounds ; Manufacture of Medical — , 
E. Bitsert, Frankfort. Eng, Pat. 8096, April 7, 1908. 

Sbb U.S. Pat. 748,101 of 1908 ; this J., 1904, 888.-— T. F. B. 

Cyclohexane and Cyclohexene ; Mantffachtre of Deriva* 

iivee of . 0. Imray, London. Farbwerke 

vonn. Meister, Lucius nnd Brflning, Hbebst a/M. 
Eng. Pat. n,187» May 15, 1903. 

Bt reducing cyclohexenone carboxylic acids or esters, or 
tbmr alkyl derivatives, ttie corresponding bydroxycycio- 
bexane carboxylic acids and bydroxyeyolohexane carbinols 
are produced. If the hydroxycyclohexane carboxylic acids* 
bn ttnated with dehydrating agents, oyclobexene carboxylic 
acida ire fimined. All these products are appHcable tc 
pertemry, having floral odours. The producta claimed 




inislllie ^ ttiOiw^Niwbindll Midi 

and «ftfeeri ih>m di4e1^y%olomittaiiift eitho^Uo tit«r— 

CiCnO : CH.CO .CH,. CHCCH,) . CH . CQOC3H5 

and those from the esters of trimetbylcjclobexenone 
carboxylic acid (see U.S» Pat. T48,305 of 1903 ; this J., 
1908; 1807) ; alfto the oorrespondiog oyolohexene derivatives. 

— T. P, B. 

Products useful in Therapeutics j Manufacture of . 

A. Zimmermauo, London. From Chem. Fabrik auf 
Actien, vorm. E. Scheriog, Berlin. Eng, Pat. 12,282, 
May 29, 1903. 
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Frsiksi' ^'k4wm " ’ ' , ’ 

. oitd BeU<itchgeimnkdi4»us‘^at^^ Btkem jfhf 
^ . oie. Pnrie. Ooal. d'AttilinC. Fr* #aL 

aS7>5, Feb. 13, 1903. 

Sei |)hg. Pat 3178 of 1903 j this X, 1904, 203.— T. F* E' 

XXI-PHOTOGEAPHIC MATERIALS 
AND PROCESSES, 

Gold and Platinum Toninj Baths f Presence of Chlorides 

in . R. Namias. Rev. Suisse j through Phot. Mitt, 

1904, 41, 97—98. 


Oleum rusci, oleum fagu or other varieties of wood tar, aro 
lieated with formaldehyde, paraldehyde, or ohloro-methyl 
alcohol. As an example, 1 kilo, of oleum rusci and 
200 grms. of paraldehyde are heated to 130® C., for some 
time, and the product is washed with ether. The oomponuds 
obtained are brown powders, insoluble in water, but soluble 
in acetone and chloroform, and are of value in skin 
diseases. — T. F. B. 

Cotamine Salts t Manufacture of New . F. W. 

Ho worth, London. From Knoll and Co., Ludwigshafen- 
on-Rhine. Eng. Pat. 13,889, June 22, 1903. 

See U.S. Pat. 742,532 of 1903 ; this J., 1903, 1 807.— T. F. B. 

Monoformyl Derivative of \ .Z-Dimethyl-A .i'diamido-2 
dioxypyrimidine ; Manufactureofthe-—-’. H.E. Newton, 
London. From the Farbeufabr. vorm, F. Bayer and Co., 
Elberfeld. Eng. Pat. 14,430, June 29, 1903. 

See U.S. Pat. 740,686 of 1903 j tbisJ., 1903, 1207.— T.F.B. 
United States Patents. 

Xanthine Derivatives ; Art of Preparing — M. C. 
Afasiie, Washington, Administrator to F. Ach, Assignor 
to C. P. Boebringer und Soehne, Mannheim- Waldbof. 
U.S. Pat. 757,328, April 12, 1904. 

See Eng. Pat. 27,485 of 1902 ; this J., 1903, 878.— T. F, B. 


It is highly desirable that photographic toning batbit of 
gold and platinum should contain a soluble chloride. Aftet; 
exposure ordinary printing-out paper contains silver nitrate, 
and citrate, only a little of which is removed by the 
liminary washing. When the paper, therefore, is immeri^ 
in the toning bath, these salts react with the gold Chloride ; 
but since the nitrate and citrate of gold, even if capable of 
existence, are very unstable, the gold is precipitated instead 
of being deposited on the image. It is customary to tone 
from 8 to 10 sheets of paper 50 x 60 cm. in size with, the 
aid of \ grm. of gold chloride; but since each sheet con- 
tains at least 0‘.5 grm. of combined Hilvor, which Iscquiea-, 
lent to 0* 16 grm. of chlorine, the gold may be thrown oni. 
of the bath entirely by the time two or three sheets haynt 
been (inished. The gold toning bath should therefore ^ 
made up with a soluble chloride in it, a suitable fornuda 
being 5 grms. of sodium chloride per 1 litre of bath 
containing 1 grm. of gold chloride. Presence of ,a: 
chloride is still more desirable in platinum toning. 'Tbo 
ordinary bath, composed of potassium platinous chlondd and, 
phosphoric acid, often exhibits a yellow precipitate a 
few prints have been immersed, and frequently the substanen 
attaches itself to the pictures. The phosphorio acid aboold 
be replaced by oxalic acid, aud the bath itself should bn 
prepared as follows : — Platinum salt, 1 grm. 1 hydrodblt^c 
acid, 5 grms. ; oxalic acid, 10 grms. ; water, 1 litre. . 

-F. H. L. 

Sodium Sulphite} Soontaneous Oxidation of , in Air , . 

A. and L. Lumi^e and Seyewetz. VII., page 488. 


Xanthine Derivatives ; Process of Making . M. C. 

Massie, Washington, Administrator to F. Ach, Assignor 
to C. F. Boehringer und Soehne, Mannheim-Waldhof. 
U.S. Pat. 757,329, April 12, 1904. 

See Eng. Pat. 27,533 of 1902 j this J., 1908, 378.— T. F. B, 

Alkyloxy-caffeine, and Process of Makiiw same. M. C. 
.Maasie, Washington, Administrator of F. Ach, Assignor 
to C. F. Boehringer und Soehne, Mannheim-Waldhof. 
U.8. Pat. 757,830, April 12, 1904. 

3'-ALEYLoxT-8-OHLoaocAFFBiNE (sce Eog. Pat. 16,231 of 
1899; this J., 1899, 1051) on treatment with an alkali 
ulooholate in alcohol solution, yields a dlalkylnxycaffeioe, 
which, on further treatment with dilute hydrochloric acid 
on the water bath, gives 8'-alkyloxy-8-hydroxycaflFeioe. 
3^-Metboxy-8-bydroxyoaffeine is thus obtained as a colour- 
less substance, of m. pt. 228® — 229® C., soluble in water, 
alkalis, and hot alcohol; it gives thsi murexide reaction. 
The complete process of preparing it from 3'.8-dichloro- 
cadfeine by means of methyl alcohol, sodium methylate, and 
acid is claimed.— T. F. B. 

Monobemoylarbutin i Process of Making . C. Vllmar, 

Zellerfeld. U.S. Pat. 757,870, April 12, 1004. 

AitBVTiN is treated with beuzoyl chloride and the product 
neutraliged with an alkali (see this d-* 1904, 418). 

—T.F.B. 

Medical Com^otshdst Diluent Jbr — 4.. j. M. Schutz, 

Mioseapclia. U.a Pkt. 7ft7,4l», ApirB 18, 1904. 

TANNiir and Elacoaidna nre renmted fbotn reainous barks, 
e.£r., pine ba^ by tti^pont with rlswmtng wDter, and the 
product is d^cd tmd powde^—*^. f. 1. 


French Patent. 

Dyestuff’s suitable for Sensitising Purposes} Procsss^flsr 

Preparing . Sou. Aoon. Prod., F. Bayer and Uo. ^ 

Fr. Pat. 837,704, Nov. 16, 1903. IV., page 486. 

XXIL-BXPLOSIYBS. MATCHES. Etc. 

Explosives and Ignition Mixtures} New Discoveries 

. General Hess, Z. angew. Ghem., 1904, 17i 543-^ ' 

554. . 

A iBCTUKE embodying a report on recent advance and , 

improvements.— J. T. I). 

English Patent. 

Matches ; Manufacture of . G. W. Johmion, London, i 

From Ghem. Fabr. Griesheim - Elektron, Fran^oTt, 
Kng. Pat. 15,208, July 0, 1903. 

See Fr. Pat. 333,8 1 6 of 1903 j this J., 1004, 33.— T. F. B. 

French Patent. 

Explosive for Mines} Method of and Apparatus Jkt 
Making an — ... W. 0, Wood and H. Knudseo. Ft. 
Pat, 837,828, Nov.* 5, 1908. Under Internet. Oonv^ 
Nov. 14, 1902. 

SEEEng.Pat.25,025on902} this J., 1003, 1208*— T.F.B, 

XXin.-ANALTIICAL CHEMISTBT. 

IlfOBOAXrO-QUAUTATirS. ^ 

THtmhm Solti tu raion^iy StagMb. A', 

■f, :Soc. s>jm and J »<)4, 

: ' mtiif W ^ 
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action of titanous sulpliate on a tJulpbnHo ac»d 
5Stt of a copper ftalt, the Utter i« reduced qtiantitafi#l^,itp 
cillipper» and the reaction ie so delicate that 1 part of oilpaper 
In 1,000,000 parts of water can be deteoied. The reaetlott is 
mttable for detcotiag copper in dyed fabrics. The material 
ii boiled for one minute with dilute aulpburic acid, and the 
cold folution treated with a few drops of litanoua sulphate 
eolation and allowed to stand for 10 minutes. If copper be 
present a precipitate is produced readily discemable by 
reflected lipht, but not by transmitted light. (See also this 
J., 1008, 282, 7C2, 825.) -A. Jl. S. 

TJNOBGANIC^QVANTITA Tl V£. 

tir f Determination of — in Calcium Carbide. 
f« Lidholm. Z. angew. Chem., 1904, 17 j ^58 — 560. 
'mn S grms. of the sample are mixed with 15 grms. of 
pt^sinm sodium carbonate and G grms. of ammonium 
ohloride, and the mass is fused in u porcelain crucible over 
a spirit flame. After fire minntes the fusion is poured out 
on to a marble slab, and when cold the solidified mass and 
the crucible are placed in a fiask of about 500 o.o. capacity, 
connected ou one hand with a carbon dioxide supply, and 
on the other through a reflux condenser with a conple 
of absorption tnbes containing cadmium acetate solution 
(25 grms., or 5 grms. with 20 grms. of zinc acetate, dis- 
•olyed, warm, in 200 c.o. of glacial acetic acid and some 
dis^led water, and made up to a litre with distilled water). 
When the apparatus is full of carbon dioxide, 100 c.o. of 
water are added through a stoppered funnel, followed by 
25 C.C. of hydrochloric acid (sp. gr. 1 • 19) slowly dropped 
in. When gas ceases to be evolv^, the liquid is heat^ to 
ebnllUiou for a few minutes while carbon dioxide is slowly 
pass^, so that all hydrogen sulf-hide is expelled from the 
apparatus and caught by the cadmium solution. The latter 
it washed into a beaker, 10 c.c. of copper sulphate solution 
are added (120 grms. of the crystallised salt, 120 c.c. of 
concentrated sulphuric acid, water to make 1 litre), the 
copper snlphide is filtered, washed, dried, conrerted into 
oxide by ignition in air, and weighed — J. T. D. 

Tin t Detertnination of , in Tinplate. H. Angeuot. 

Z. angew. Chem , 1904, 17, 521—623. 

The sample is cut np into fragments with side^ not more 
than 1 cm. in length, and about 8—4 grms. arc weighed off. 
Tbit quantity is mixed in an iron crucible with twice its 
> weight of sodium peroxide, so as to be well covered, and the 
covered crucible is very gradually heated till the peroxide 
completely fused. After 10 minutes more it can be seen 
that the tin is entirely removed from the fragments \ the 
Crucible is allowed to cool, placed in a covered beaker, 
100 e.c. of water added, and the crucible tipped over so as 
to give the water access to the contents. When action is 
over the contents of the crucible are washed into the 
beaker. The liquid is made up to 250 c.c., well shaken, and 
filtered through a dry filter. To 203 c.c. of the filtrate 
flttlphurio acid (I vol. of strong acid, 2 vols. of water) is 
added Just to acid reaction, the liquid is boiled for five 
minutes, filtered, and the precipitate washed free from 
eulphnric acid, dried, ignited, and weighed as tin oxide. 
If the tin contained lead (seen by testing a few drops of the 
alkaUne filtrate with sodium sulphide) the precipitate on 
acidifying will be brownish, and will contain lead. The 
washed precipitate and filter must in this case *' be digested 
at a gentle neat in a small beaker till the precipitate is 
white water is then added, the liquid boiled and filtered, 
the preolpilate washed, dried, and ignited as before. 

, — J. T. D. 

Carbon and Silicon } SotM Compounds of — with Meteds ; 
CMui a aenerally applicable Method for the Determina- 
tion o/Oirbon in Metals. W. Hempel. X,, page 492. 

OBQANiC-^^QVALlTA TIVE. 

PetrdUmm ; DMermining Impurities [ Water^ in Boryslaw 
Wieleaynski. Naphta, 1904, 12, 

28^25. 

T«» chief imparity In Boryslaw crude oil ^ing water, the 
autlior veoomtnnnas the Pse of caloinm carbide as a reagent 


for Its quAdtitative deteradiaariofl. Tbe ml issHolEsn wi^^^ 
an excess of carbide, and the acetylene disengaged is ooUeeted 
and ]neatared.-^C. 8. 

OBGAmC^QUAKTITATIVE. 

Nitrogen [m Organic Compounds} ; Determination of — . 
Jj. D5bourdeaux. Comptes rend., 1904, 138) 905 — 
907. 

Tbb process devised by the author for the determination of 
nitrogen in organic compounds, yields pure ammonia 
without any admixture of amines, which are obtained in 
other methods, and is applicable to the following classes of 
compounds :—(l) Oxygenated compounds. (2) Hydroxyl- 
amine. (8) Nitro-derivativea in which the nitro-gronp has 
a phenolic function. (4) Nitriles, cyanides, and doable 
cyanides. (5) Cyanates and thiocyanates. ^ (6) Amides 
and imides in wnioh the nitrogen is not again substituted 
by a carbon radicle.” (7) Amines in which the radicle 
possesses an acid function. The method consists of two 
successive distillations in a cast-iron flask communicating 
with a modified form of Schloesing’s apparatus constmoted 
of glass. In the first case, the substance is di<s.tilled until 
dry with 50 grms of orystallised potassium thiosulphate 
and 200 c.c. of a solution of potassium monosulphide pre- 
pared by saturating a certain volume of potassium hydroxide 
solution of sp. gr. B. with hydrogen sulphide and then 
adding an equal volume of the same alkali solution. For 
the second distillation, which removes the last traces of 
ammonia formed, 25 c.c. of the potassinm hydroxide solu- 
tion are added, and 250 c.c. of water, abont 150 c.c. of 
distillate being collected. The ammonia is absorbed in 
excess of pnre hydrochloric acid and can then be determined 
exactly by weighing as ammonium chloride. — T. H. P, 

Organic Substances; Analysis of with the help of 
Sodium Peroxide. H. H. Pringsheim. Amer. Chem. J ., 
1904, 31, 386—393. 

The method described for the determination of halogens in 
solid organic compounds (this J., 1904, 76), is modified for 
liquids as follows ; The substance is poured on to sodium 
peroxide contained in a cylindrical flat-bottomed crucible 
(the quantities used being the same as described before, 
loc. cit.) and thoroughly mixed \ a thick lid, into which is 
sealed a glass capillary tube containing a copper wire (the 
end of which is formed into a loop), is screwed on to the 
crucible, a washer of some soft metal (e.g., copper) being 
used. A piece of platinum wire. Just long enough to reach 
to the bottom of the crucible, is attached to the loop of the 
copper wire. The mixture is ignited by connecting the 
copper wire and the crucible with the poles of an electric 
battery. When the crucible is cool, its contents are treated 
as before (foe. ciQ. 

Phosphorus and arsenic may be determined by a similar 
method, a silver crucible and a copper wire being used 
instead of iron, and abont 50 per cent, more sodium 
peroxide being employed than for the halogen determina- 
tions. In phosphorus determinations, the resulting solution 
shonld be acidified with hydrochloric acid, neutralised with 
ammonia, and precipitated by means of magnesia mixture. 
Arseuic is determined by using the method of Friedheim 
and Michaelis (this <1., 1895, 867).— T. F. B. 

Cane-sugar, Dextrose and Levulose { Analyse gf a 

Mixture of . B. Bemy. Bull. AsSoo. Chim. Suer. 

et Dist., 1904, 21 , 1002— XOOfl. 

Tub author points out that the formula generally employed 
for determining the eane-sngar by Clerget's inversion 
method in a mixture eoutatning levulose, takes no account 
of the fact that the rotation of levulose is not the some in 
a strongly acid solution as it is in aqueous solution j if the 
levulose oonstitates a considerable proportion of the mixture 
this difference in rotation iotroduees a very appreciable 
etriv. For a mixture of eane^ugar, dextrose add letttlese, 
thefollowihi foromla is deduced-^ 

■xr (088 - f) B< * 800 A< 4 200 aPd ' 




8tig^ B t)ie Mili)(»ii ^ ^ ixitltiif«, i tbe i6oit«r- 

fttaw, B ^ w^ht <»f 4^ttrmiDed by 

meani bt Bdlbticm i f ■■ a + ^ And d • — 6, 

a being the mtio of the upetifie rotation of dextttMe to that 
of eane-ingar« b (be tatne ratio for leyuloie (ia oeatrM 
solution) and cane'eugar and 6' that for leraloae (in noid 
eolation) and eane»8ugar. Having obtained M from the 
abore formnla, the rotation due to the caneosngar ia given 
by B — M. The levuloae is calculated from the formula 
L « (aP — M) / (a + />) and the dextrose from D ■> 
(M + 6P)/(a + 6). The factor a has the value 0*797, 
and the other factors employed in the above formula are 
given in the follotviog table : — 


Tempe- 

rature. 

Rotatory Power 
of Levulose. 

In In 

Aqueous Acid 
Solution. Solution. 

b. 

h\ 

d or 

(6' -6). 

» or 

(a + 5). 

“C. 

0 

-92*82 

-98*94 

1*8958 

1*4878 

0*0920 

2*1928 

lft*S 

92*54 

08*62 

1*3916 

1*4830 

0*0914 

2*1886 

IG 

92*26 

98*80 

1*3874 

1*4782 

0*0908 

2*1844 

16‘C 

91*98 

97*98 

1*8832 

1*4784 

0*00 

2*1802 

17 

91*70 

97*66 

1*3789 

1*4686 

0*0897 

2*1769 

17*5 

91*42 

97*34 

1*3747 

1*4«33 

0*08U1 

2*1717 

18 

91*14 

97*02 

1*3705 

1*4690 

0*OH86 

2*1676 

18*5 

00*86 

96*70 

1*8663 

1*4542 

0*0879 

2 1033 

19 

90*58 

96*88 

1*8621 

1 4498 

U*0872 

2*1501 

19*5 

IK) *30 

96*06 

1*8579 

1*4445 

0*0886 

2*1649 

20 

90*02 

95*74 

1*8637 

1*4890 

0*0839 

2*1507 

20*5 

89*74 

95*42 

1*3493 

1*4348 

0*083i 

2*1465 

21 

89*46 

93*10 

1*3463 

1*4300 

0*0347 

2*1423 

21*6 

89*18 

94*78 

1*3411 

1.4262 

0*0841 

2 1381 

22 

88* to 

04 *48 

1*3368 

1*42114 

0*0836 

2*1338 

22*5 

23 

88*62 

94*14 

1*8326 

1*4166 

0*0830 

2* 1296 

88*34 

93*82 

1*3284 

; 1*4108 

0*0824 

2*1264 

23*6 

88*08 

93*60 

1*8242 ] 

1*4060 

0*0818 

2*1*212 

21 

87*7H 

93*18 

1*32(X) i 

1*4012 

0*0812 

2*1170 

2V5 

87*50 

92 86 

1*3158 ' 

1 3064 

0 0806 

2*1128 

25 

87*22 

92 54 

1*3116 

1*8916 

0’08'j0 

j 2*1086 


— T. H. P. 


XXIY.-SCIENTfflC & TECHNICAL NOTES. 

Acid Nitrates. E. Groschuff. Uer., 1904, 37, 1486—1493. 

Ammonium trinitrate, ISIH4N03.2HN03, is obtained in : 
needles by dissolving 80 grms. of ammonium nitrate in 
120 grins, of nitric acid (sp. gr. 1*514) redistilled from 
sulphuric acid, and cooling in ice. It melts at 29®— 80® C. 
and is soluble in water without decomposition. If to the 
melted salt be added SO grms. of ammonium nitrate, and 
the solution be cooled rapidly to 10® C., and then very 
gradually to 6® C., plates of ammonium dinitrate, NH4KO8. 
HNOg, separate, decomposing at 11*5® C., or on the addi- I 
tion of water. Potassium trinitrate, KMO3.2HNO8, is ! 
prepared like the corresponding ammonium compound. It j 
melts at 22® C., and the solution with another molecule of 
potassium nitrate forms a eutectic mixture, from which can 
be obtained dimVra/e, KNO3.HNO3, by cooling 

in carbon dioxide and ether, quickly beating to 23® C., and 
keeping at this temperature for wme time. It is rapidly 
decomposed by water, whilst the trinitrate is unaffected by ; 
small quantities of water, though a great excess decomposes | 
it. The solubilities of all these salts in nitric acid are given 
and lUnstrated by curves. — J. T. B. 

Silver Nitrite j Action of Iodine on W. Neelmeier. 

Ber., 1904, 37, 1886—1883. 

By the action of iodine tt|>on silver nitrite in carbon tetra- 
chloride solution, a qnantitative yield of nitrogen peroxide 
was obtained.— tf. T. 0. 

Qmnmoid Hudrocarhon f A — . J. Thiele and H. Balhom. 
Bar., 1904, 87, 1438— 1470. 

Bt treating a boiling ethereal solution of pfaenil^inignesiaQi 
bromide with a solution of tereohfhalfa^ acid dimethyl alter 
in the dittetlyi ether of teti^httyl-f-aylyleuei- 


add m glaotal aeecio acid, yhddi 
bromide* from the latter ^ Imomine o^ he nrpOtitjBd V 
means of silver, wherthy tetrapheiiyl-|»*xyiriene or l 
<liphenylinethyleneoyelohexadt4oe> (2 . 6),(O«B^V0fp|H4:Ot 
(C^Hi)}, is produced. This quinonoid hydrocarbon ery^ai* 
lises from ligroin (petroleum spirit) m orange^edouiwt 
needles, melting at 289^—242® C. with deeomposBiOn* , It 
is soluble with difficulty iu the usual solvents, Ae solillonll 
having au intense yellow to orange colour, with elsplig 
golden-yellow fluorescence ; on exposure to M 

solutions are rapidly decolorised. On treatm&t evhdk 
bromine it is converted back into the dibrumlde.— A. S* 

Peroxides t Funerton «/“ — m the ChemUtry of 
CeltSs VllL The Nature of the Action of Peroxp* 
HaseSs A. Bach and B. Chodut. Ber., 1904, 1842— 
1348. 

By the method described in the fourth paper (this J., 190^, 
384), a preparation of peroxydase was made from horse* 
radish, which was perfectly free from all other ensymemu 
This preparation was used for a study of the mechanism of 
the ** activifying influence of peroxydase upon hydrogen 
peroxide. Pyrogallol was selected as the oxldlsablc sub* 
stance, since it is not sensibly oxidised, either by peroxyduso 
or hydrogen peroxide separately. Moreover, the oxioation 
product, purpurogailin, being insoluble, any scconduty^ 
lufluence of the product of reaction is avoided. The results 
showed that with constant amounts (excess) of either petr 
oxydase or hydrogen peroxide, the quantity of purpurogal^ 
produced was proportional to the variable quantity of hydro* 
gen peroxide or peroxydase respectively employed. Inorease 
of the concentration of the pyrogallol (in excess) had no 
influence on the results. Hence it is concluded that, in fho 
activifleation *' of hydrogen peroxide, tlie peroxydase behaves 
as a definite ohemiod compound, and that the peroxydsseand 
hydrogen peroxide participate in the oxidation oi pyrogallol 
I in constant equivalent proportions, both being used up in 
I the course of the reaction. When peroxydase and faydrogeU 
I peroxide ate mixed in equivalent quantities, the perox;^aaso 
is completely destroyed after 24 hours at the ordinary 
; temperature. On the subsequent addition of pyrogaUoi 
: and excess of peroxydase to the mixture, it was foundt 
j however, that 85 per cent, of the original hydrogen peroxide 
i was siill unaltered, the balance having presumably been 
used up in the oxidation of the substratum of the original 
peroxydase. — J. F. B. 


^(tD Boobs. 

A Method fob the Idextipication of PtJRX Oeoahzo 
Compounds by a. Systkhatio Analytical pKOcmmulUt 
BASED ON Physical Pbopbbiibs and CaxMicAii 
ACTIONS. Vol. I. Containing CiaFsifled Hescrtptioim ol 
about 2,300 of the more important Compounds of Oarlrntt 
with Hydrogen and with Hydrogen and Oxygen. By 
Samuel P. Mulliken, Ph.D., of the MaM^uletb* 
Institute of Technology. John Wiley and Sons, JNew 
York ; Chapman and Hall, Ltd., I^ondon. Ptice 21 j« 

Lakok 8vo volume, containing 887 pages of subject'inati^, 
with 11 illustrations. Besides the prefaee and tables nf 
Contents and Abbreviations at the begiimiBg, there ai^ 
the end Alphabetical Indexes of Subj^is and ^rmulmi 
with three cards giving colour standards for definition aad 
comparison. The leading subjects treated of in 
chapters of this volume are as follows:— I. Oieesifioatioiih 
! of Compoqnds and the Analytical Procedure. II. OrdltMiu'^ 
Tests. III. Aldehydes. Iv. Carbohydrates* V. 

VI. Phenolic Compounds. VII. Esters. Vlii. 
Auhydrides and lactones. IX. Ketones. X* 

XI. Bydrocarbons* XU. Colouwd Compounde 
Xlll. Special Hethods, Apparatus, and Beagentl. 
of thdse ebaptm* the treatment of the 
faBI^ nsddr the following three gronpe Id 
to Xll.r (I) Oedefio €harad(n^W{'' 

*ralde« f j^mdhered Of 




B^OnCftlAX. THVAtXRKT 09 hom^ 

' Being aa Aecouat of tha Bxi^eritneotK o»i$«4 

vm thn Xfondem Couatf Ctmoail hetwaaa the Yeaie 
and 1908. By Prof. Pbank Cj.owxe D.Se^* ftiid 
A. 0. Houston, M.B., D.8c. P, S. King and Son, 8 a«rd 
4, Great Smith Street, Vietoria Street, Westminster, 
Xtondon, S.W., 1904. Pnoe lOs. 

8V0 Tolume, containing S25 pages of subject-matter, with 
88 illaatrations and 14 diagrams, and an alphabetical index. 
The work U clasiified under three Divisions ; — I. Chemical 
and General. II. Bacteriological. And HI. Particulars of 
Baeterial Works at Various Centres. Next follows an 
Appendix, under the following headings (i) Reduction in 
the nmnber of Bacteria in Sewage by Bacterial Treatment. 

(ii) Bacterial Examination of Average Samples from the 
^wage Treatment Plant at Christ’s Hosp-tal, Horsham. 

(iii) Bacterial Examination of the Feed and of the Effluent 
of the One-acre Bacterial-bed at the Northern Outfall 
Works (Barking), (iv) The Number of Bacteria in Sewage 
Sludge produced at the Northern Outfall Works (Barking), 
(v) Reduction in the Number of Bacteria present in River 
Water by passage down the Stream, (vi) Bacterial Exami- 
nation of the Water of the North Sea and of the Water, 
Idud, and Sands of the Tnanies Estuary in the vicinity of 
the Barrow Deep, (vii) Comparison of the Effect of Sea- 
water and of Fresh- water upon Bacterial Life, (viii) Deter- 
mination of Maximum Sohihiliry of Atmospheric Oxygen in 
W titer of diflferout Degrees of Salinity. Division I . Chemical, 
Ac., is sub-divided into 14 groups, the first six relating to j 
the Sewage-treatment at the Northern Outfall (Barking), 
and the latter four, to that at the Southern Outfall (Cross- 
ness. Chapters or Groups xi to xiv give the Conclusions 
arrived at by the experimental treatment; tabulation of 
results of Chemical examination of the crude and settled 
sewage and of the effluents at the Outfall Works. Methods 
employed in chemically examining the sewage and effluents, 
and also an alteration of method of treatment suggested by 
the experiments. 

Dm ELEKTiioi.yTi8CHK Raffination des Kupfers. Von 
Titub Ulke, M.K. Jns Deutsche tibertragen von 
Viktor Enoelhardt, Wilhelm Knapp’s Verlag, Halle 
a/s. 1904. Price M. 8. 

This forms Bd. X. of the series of “ Monographien fiber 
angewandte Elcktrochemie,” and is an 8vo volume con- 
taining 150 pages of subject-matter, with alphabetical index 
and series of 10 sheets of plans of plant and apparatus. 
The text itself is illustrated with 86 engravings, and is sub- 
divided into three branches, i>ir. ; — 1. Development, Pro- 
eesses, and Arrangement for the Electrolytic Refining of 
Copper. II. Description of Electrolytic Copper Works in 
the United States, Great Britain, Germany, Austro-Hungary, 
Prance, and Russia. 111. Estimate of Establishment and 
Working Costs of an Electrolytic Copper and Nickel 
Factory on the American System with Details and Plans. 
IV. Appendix with Chronological List of most important 
Patents, Books, and Publicaiions on the Processes and 
Apparatus lor the Electrolytic Refinement of Copper. 

The Vegetable Alkaloids, with Particclar Re- 
ference TO theik Chemical Constitution. By Dr. 
Auit Pictet. From the Second French Edition. Rendered 
mto English, Revised, and Enlarged, with the Author’s 
SanctioD, by H. C. Biddle, Ph.D. First Edition. John 
Wiley and Sons, New York. Chapman and 'Hall, l*td., 
Londtm. 1904. Price 2 H. nett. 

8vo volume, containing 494 pages of subject-matter and 
an alphabetical index. The following are the Group 
Headings under which the complete subject is arranged; — 

I. Artificial Babes closely ekiated to the Natural 
Alkaloids, viz,, (i) ^ridine and its Homologues. (ii) 
Pyridine Carboxylic Acids. (Hi) Dipyridyls. (iv) Quinoline 
a^ Derivatives. II. The Natlbal Alkaloids: (i) Dis- 
tribution and General Pit^iertics. (ii) Hemlock Alkaloids, 
(iii) Piperine, (iv) Ti^onelline. (v) Alkaloids of the 
mel-DRt Palm (Arecd Citteehuo). (vi) Citraainie Aold. 


Tobaeeo Alkaloids, (k) 

(x) SpartelDf. (xO AMda tlnr 
(xii) of Solannmt (xiti) of CSo^t (xk) of Pomagttmaio ; 
(xv) of Opium ; (xvi) from Hydrastes Uaaadeosif. (xvii) 
GorydalUOava. (xviii) Cioehona. (xix) StTvohnoB. (xx) 
Pegauum Harmala. (xsi) Aconite, (xxii) Veratrumv 
(xxiii) Colchicine, (xxiv) Xanthine Group, (xxv) Alian- 
totn. (xxvi) Asparagine Group. <xxvii) Choline Group, 
(xxviii) Mustard-Seed Alkaloids, (xxix) Trimethylamme. 
(xxxix) Alkaloids of Unknown Constitution. 

The Elements of Chemistry. By M. M. Pattison Muir, 
M.A , Fellow and Praelector iu Cheniisiry of Gonville 
and Caius College, Cambridge. J. & A. Churchill, 7, 
Great Marlborough Street, London. 1904. Price 10s. 6(/. 
nett. 

8vo volume, cuntaining 542 pages of subject- mat ter, with 
26 illustrations. The text is subdivided as 26 chapters, 
and an Appendix, The work closes with an alphabeiival 
index. The object of the book is to present some of the 
fundamental facts, generalisations, principles, and theories 
of chemistry, lucidly, methodically, aud suggestively.” 

A Text-Book on Ceramic Calculations, with Ex- 
amples. By W. Jackson, Lecturer in Pottery and 
Porcelain Manufacture for the ytalfordshire and Hanley 
Education Committees. Longmans, Green, and Co., 
39, Paternoster Row, London ; New York aud Bombay. 
1904. Price 8s. 6<f. nclt. 

SiliALL 8vo volume, containing 67 pages of subject-matter. 
The text is divided into 10 groups; the principal are as 
follows:— (1) Loss of weight of potters’ materials on 
drying and firing. — Contraction ; Porosity ; Specific 
Gravity. (II) Relation between Specific Gravity, Dry 
contents, and slop weights of slips, &c. (Ill) Fineness 
of ground materials. (IV) From a potter’s recipe, to 
calculate the formula of a glaze or fiitt. (V) Rational 
analysis of clays, and the methods of calculaiion based 
upon ir, &c. 


Crahr ^Report. 

L^GENERAL. 

Argentine Republic ; Tradk of the in 1903. 

Bd. of Trade J., April 21, 19ii4. 

According to official figures from the Argentine Director- 
General of Statistics, the value of the imports of mer- 
chandise into Argentina in 1903 was 131,206,600 dols. 
gold, as compared with 103,039,256 dols. in 1902. The 
exports ot merchandise were valued at 1220,984,524 dols. 
gold, as compared with 179,486,727 dols. 

Of the total import trade during 1 903, the share of the 
United Kingdom was 34*2 percent., that of the United 
States 12*7 per cent., Germany 13 per cent., Italy 11*2 per 
cent., and France 9* 8 percent. Of the total export trade 
in 1902 the United Kingdom took 16' 1 per cent., France 
15*5 per cent, Germany 12*1 par cent., and the United 
States 3*6 per cent. 

The following table shows the value of certain of the 
ariicles of import in the years 1902 and 1903 


— 

1 1902. 

1903. 

Mannfacturos of stones, eiwths, &c. ... 

Iron and Iron uianufootures* 

OiU 

tUtemicals and drogti 

Fi^ier and manufactures ol . 

DoU. 

1 10,908,694 

1 17,916,088 

I 3,982300 

8,697,900 

2,M7,019 

Dols. 

11.889.788 

26344328 

4,110,658 

4.494,488 

2,978.891 


* Inoludes xufusbinery apd impUunents. 



during the |M twiy y«»» wiiie «« Miiewe 


— 

1902. 

i 1908. 


Dole. 

Bols. 

Moiee* 

92.994,060 

88,147,249 

Linseed 

17.840;9St 

21.180.894 

Qnebraoho logs 

2,457.288 

2.009,010 

Quebracho extmet 

019,904 

1 

1.204.019 


IL^-^FUEL, GAS, AND LIGHT. 
Anthraciik Coal in British Columbia. 
Bd. of Trade J., April 21, 1904. 


lttt» 409^ 

tare, to Oil o higitliljr iowifi^lO 
addkicm of the seme sad addzoM iente 

It. Efei 7 ihlp having oarldde of oaleloni oa hoard dhalU 
whUfft aoohored or moored in the ^thAxata, he watohed hy a 
oompetent person on board such ship, to be appointed lor 
that purpose by the master or other person in ohatgb of 
such ship. 

18. The owner or master of the ship, or the owner of the 
carbide of calcium, shall, when so required by the harbour 
master or other officer duly appointed by the Conservators, 
or by any police constable, show to such officer or constable 
all carbide of calcium under his control or upon his ship, 
and shall afford every reasonable facility to enable such 
officer or constable to inspect and examine such carbide of 
calcium so as to ascertain whether these byelaws are duly 
observed. 


The United States Consul at Vancouver states that 
anthracite coal has been discovered in the vicinity of I 
Cumberland, British Columbia, and the mine is being 
developed. Samples contain 83 per cent, of carbon and 
5 ’75 per cent, of asb. The coal is compact and quite 
lustrous in appearance. It has been tried in the open grate 
and in heaters, and gives satisfaction, giving off little smoke, 
very little flame, and much heat. It should, therefore, 
with a suitable fire-box and draft, make excellent steam 
coal. It will take at least six months to so develop the 
mine that regular shipments can be made in quantity. 


14. The names and expressions used in the foregoing 
byelaws, where not herein specially defined, shall have tlm 
same meaning as is assigned to the same names and ex- 
pressions in the Petroleum Act, 1871. 

15. The penalties for offences against these byelaws are 
those provided by the Petroleum Acts. 

III.^TAR PRODUCTS, PETROLEUM, Etc, 
Petroleum in Borneo. 

Eng, and Mining •/., April 14, 1904. 


Calcium Carbide; Byelaws regulating the 
Conveyance of on the Thames. 

The following byelaws have been confirmed by the 
Board of Trade, and came into force on March 81 last : — 

1. The byelaws for regnlating the conveyance of carbide 
of calcium on the River Thames made by the Conservators 
in 1899 are repealed. 

2. Consists of definitions. 

8. The owner or master of every ship carrying a cargo 
any part of which consists of carbide of calcium shall on 
entering the Thames immediately give notice of the nature 
and qtiantity of such cargo to the harbour master at his 
office at Gravesend. 

4. The hold of every ship carrying carbide of calcium 

shall be efficiently ventilated from the time of entering the 
Thames until all the carbide of calcium has beeu dis- 
charged, or until the ship has left the Thames. i 

5. All carbide of calcium discharged from any ship j 

shall be removed without unnecessary delay to some duly | 
licensed place of storage, or beyond the limits of the l 
jurisdiction of the Conservators. | 

6. The master of every ship carrying a cargo, any part 
of which consists of carbide of calcium, shall only discharge ; 
such carbide of esleiiim at a wharf, jetty, or place approved i 
by the Conservators, and no carbide of calcium shall be 
conveyed on the Thames from any such wharf, jetty, or 
place except in a licensed barge. 

7. A liceused barge, having taken on board carbide of 
calcium, shall forthwith proceed to its destination, so that 
there shall be no delay in the removal of such cargo to 
some duly licensed place of storage, or beyond the juris- 
diction of the Conservators. 


According to A. Giirgeniana, the oil -fields of Borneo are 
of great promise. Develojiment has been in progrest five 
years, and now there are from 50 to 60 wells in the north- 
east part of the island with a total daily production of 
600 tons 

IV.-^CO LOU RING MATTERS, Etc. 

Indigo ; German . 

Chem. and Druggiet, April 28, 1904. 

Ill 1897 the German export of indigo did not attain the 
value of 5,000,000 m. ; in 1908., however, thanks to the 
success of artificial indig >, it amounted to more than 
25,000,000 m. In the three preceding years the exports 
more than doubled in value. The chief buyers in 1908 
were the United States, to the value of 6,000,000 m. ; Great 
Britain, about 4.000,000 m. ; Austria-Hungary, 4,500,000 m.; 
and China, 2,500,000 m. 

Coal-Tar Dyestuffs : 11.8. Customs DbOisions. 

March 28 and 30, 1904. 

The following dyes are dutiable at 80 per cent, ad valorem 
as**ooal-tar colours,” under paragraph 15 of the present 
tariff act -Sulphur Black G T, N B, G R, Sulphur Brown 
G B M, Sulphur Bronze G, Sulphur Blue B, Thiogen 
Brown K, Melanogen Blue B, Melanogen Tg. B, Thiogen 
Dark Bine K, Melanogen G and T, Thiogen Brown, Ihlogf n 
Brown G and R, Thiogen Blue B, Sulphur Black I. 

— li. W. M. 

VIL^ACIDS, ALKALIS, Etc. 


8. Carbide of calcium shall only be brought into or 
carried on the Thames in hermetically closed metal vessels 
containing, each, not more than 224 lb., of such strength 
and construction or so protected as not to be liable to be 
broken or to become defective or insecure in conveyance 
otherwise than by gross negligence or extraordinary 
accident. 

9. No vesBdl containing carbide of calcium shall be 
opened within the jatisdietion of the Conservators except 
in some duly licensed place of storage. 

10. Every reasonable precaution shall be taken to pre- 
vent the contact of water or moisture with the carbide of 
calcium, and where such contact may have occurred, to 
prevent the gas evolved from being ignited. 

1 1. Kver^ vessel cortaining carbide of calcium shall be 
labelled* whmh label shall bear in conspicuous characters 
the words ** Carbide of oalqium. Dangeroqs if not kept 
4ry,^' and with the feUowing caution « The contents of 


Phosphate Trade; African — . 

Eng. and Mining J., April 7, 1904. 

Shipments of phosphates from North Africa in the past 
year were large, chiefly the result of great activity in Tuoia, 
where the Compagnie dee Phosphates do Gafsa increaied 
its exports from 65,209 metric tons in 1899 to 858,471 tone 
in 1908. An increased export trade was alsu done through 
the port of Bon5 in Algeria, and, adding the smaller 
ments from Boogies, the total increased 113,719 tons, oc 
over 21 per cent. Prices were higher, namely: 68 tp 
70 per cent, rock, 4*5 to 6‘25A per unit (5*98 doit* to 
8 '81 dols. per ton); 58 to 68 per cent., 4*85 tC til* 
(5*10 dols. to 7*20 dole.); 58 to 58 per cent., 4*lll5 
to 5^875d. (4*69 dols. to 6 -58 dols.). Geeaa 
to Suropean ports were Oi. to ^a. (1*44 

8*04 dole.) from Bond, and 7a, to 10s. 6<l. (1*68 
8 '52 dQ^»«) from Sfax* Tu9is. 
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Iti 4«tft{!, tlw Afrioan exports in 1P02 and 1»08 
in BSetric tons 


Destination. 

1902. 

1 ^ 1M8 

Austria 

7.660 

8,850 

172,730 

78.980 

100,290 

2'<.280 

60,800 

6,400 

7,880 

25,386 

11,500 

20.060 

160,660 

79,28,3 

160,229 

84.676 

00,584 

12,080 

1.8,820 

14,090 

Bekrium , 

Prance 

Germany 

Great Britain 

Holland 

Itaiv , . 

Bttssia 

Spain 

Other count ricB 

Total, Bon6 and Sfhx 

Bougies exports 

516,107 

17,720 

636,002 

ii,eu 

Grand total 

.•534,127 1 

6*7,846 . 


These phosphates, both from Algeria and from Tunis, pay 
an export tax to the local governments. 


Absbvio Mine in Virginia, U.S.A. 

Foreign Office Annual Serien, No, 8133. 

In his recent report, H.M. Consul at Baltimore remarks 
that what is said to be the largest arsenic mine in the world, 
•nd ^ted to he at present turning out 70 tons per month’ 
is sit^ted in Floyd County, Virginia, 17 miles from 
Christiaosburg, the nearest railroad point. The number of 
persons employed at the mine is about 125, who are housed 
and supplied with the necessaries of life by the company 
owning the mine. The camp is provided with electric 
lights, and the plant, which is considered the most modern 
m existence for the treatment of the ore, is driven by electric 
power. 

Guapiiite, Antimony, and Copper i.v the Himalayas. 

Civil and Military Gazette ^ March 1904. 

There is good and pure graphite in Lahonl, but the cost 
of mining and carriage about balances the selling cost in 
England. The abundant deposits of antimony, also in 
Lwool, have been rendered unworkable by the drop in 
price. The Ropa Copper Mine in Busahir, situated high 
up on oue of the tributHries of the Sutlej, is a regular 
mountain of copper ore, assaying 83 per cent, of metallic 
copper, but is very inaccessible, and little fuel is available on 
the spot. 

Mineral Salts ; Production op in Germany 

IN 1903, 

Chem. Trade J., April 16, 1904. 

The German Imperial Statistical Office has just issued the 
prwisioital returns relating to the production of the mines 
during 1903. ^ Among others, the following may be 
mentioned: Mineral salt, 1,095,541 tons; kainite, 1,557,243 
tons ; various potassium salts, 2,073,721 Ions ; table salt, 
599,385 tons; potassium chloride, 280,248 tons. The 
quantity of sulphuric acid produced amounted to 928 190 
tons, aa compared with 891,025 tons in 1902, the values 
being estimated at 1,282,500/. and l,2u9,700/. respectively 


X,— METALLURGY. 

Gold in Australia in 1903. 

Auetralian Mining Standard. 

A return of the Australasim gold yield for 1908 shows 
the total of 4,997,708 crude ounces, equal to 4,225,586 
ounces fine. As the yield from metallurgioal woriis in 
Queensland is not included, and the Tasmanian yield is 
omitted, the completed statistics will show a total Austral- 
asian output of over 5,000,000 crude ounces, against 
8,844,241 ounces for the previous year. 


^ Woit Aikstralia continues to nmhe rapid ^vaaoe In 
piodnotten ; its annual output nosr exceedis 2^00O;OO0OQtt^ 
one. Queensland agaia oeoupiet second place ou the erode- 
ounee return, but has to give plsee to Victoria m the actual 
rOlue of the gold produced. The eomploted returns from 
Queensland for the past year show the total output of 
Queensland for the 12 months to have been 921,863 crude 
(equal to 608,546 fine) ounces, or an increase of 6D,9)0 
crude (equal to 28,088 fine) ounces, as compared with the 
yield for 1902. 

Mining Industry op New South Wales. 

U.S. Cone. Rep., No, 1929, April 16, 1904. 

From an advance report of the Under-Secretary for 
Mines the following facts are gathered respecting the 
mining interests of New South Wales during 1903 : 

The aggregate value of the mineral wealth to the end of 
1903 pr^uced in this State is estimated at 154,113,1.25/. 
The value of the production for 1903 is 6,897,698/, a net 
increase of 417,291/. over that of the previous year. 

The total number of persons employed in and about the 
mines of the State during the year was 87,789, an increase 
of 4,044 over the previous year. The total value of the 
machinery erected at the mines (other than coal and 
shale mines), inclusive of dredging plants, is 2,041,701/. 
This does not include the value of the various smelting 
plants. 

Estimated Production of Minerals in 1908. 


Gold 

£ 

Diamonds 

£ 

0,720 

Silver, silver 

lead. 

Cobalt 

1,528 

and concentrates 1,461,815 
Lead Sftr, 

Ironstone flux 

15,411 

1,140 

13,541 

Zinc 

.... 8i.276 

Limestone flux .... 

Copper 

.... 410,673 

Lime 

10,763 

Tin 

.... 121.658 

Hydraulic cement . 

64,262 

Alumnito 

. . . 6,046 

Opal 

07,380 

Antimony .... 

131 

Platinum 

1.033 

Bismuth 

.... 0,262 

Molybdenite 

4,330 

Chrome 

7,146 

Other mineniU .... 

9,226 


Bessemer Steel 1 ’roduction op U.S. in 1903. 

Eng. and Mining J., April 14, 1904. 

The American Iron and Steel Association has just 
published complete statistics, received direct from the manu 
facturers, of the production of Bessemer eteel ingots and 
castings in the United States in 1903; also of Bessemer 
steel rails by the producers of Bessemer steel ingots. 

The total production of Bessemer steel ingots and castings 
in 1908 was 8,577,228 gross tons, against 9,138,868 tons in 
1902, a decrease of 561,18.5 tons, or over 6 per cent. The 
production of 1902 was much the largest recorded. 

There were no Clapp Griffiths works in operation in 1903 
and only two Robert-Bessemer plants were active. Seven 
Tropenas plants were at work, as compared with five in 
1902. In addition one plant made steel by the Bockwalter 
process, and one plant on the Pacific coast made n small 
quantity of steel in a special surface-blown cod verier. One 
plant also made steel by the Evans- Wills process. All these 
active works produced steel castings only. 

The production of all kinds of IfiEssemer steel rails by the 
producers of Bessemer steel ingots in 1903 was 2,818,588 
gross tons, against a similar production in 1902 of 8,876,293 
tons. 

There was a large increase in 1903 in the production of 
Bessemer steel rails weighing 85 lb. and over as compared 
with 1902 and a considerable decrease in rails weighing 
45 lb. and over and less than 85 lb. The production in 
1908 of rails weighing less than 45 lb. also shows a 
decrease. 

The total production of rails in 1908 will include rails 
made from open-hearth steel, rails rolled from purchased 
Bessemer blooms, rails re-rolled by non-produeem of 
Bessemer steel in^ts, and iron rails. The total from all 
^lese sourees in 1902 amounted to 71,640 tmis. 



Ti|F ^ t QwiummjL $trAT»T. 

JBd^^ Trttdt April %6t 1904 . 

fh» feoowO oodumnce# dI tin In Alaakn «re in irhat h 
called tbo York r^on of tho 8«wd i*«nidsiila. It extends 
westward Icoin Cape Tork and inolndea Cape Prince of 
Wales, the nioit weitem point of the oontUient. The region 
has the form of an Isosceles triangle* with Its apex at Cape 
Prince of Wales, and its two sides formed by the shore 
lines of the Arctic Ojea i and Behring Sea. 

The oocnrrenco of tin-bearing lodes in the bed rook has 
been yerilled by the Geological Survey at points known as 
Lo»it Eiver and Cape Mountain. The occurrence of tin in 
plarer deposits has been confirmed on Anikovik River, 
Buhner Creek, a tributary of the Anikovik, and on Buck 
Creek, a tributary of Grouse Creek, which flows throngh 
Mint River into the Lopp Lagoon. Tin ore has also been 
reported from a great many other localities which have not 
been thoroughly examined by geologists. The tin deposits, 
so far as is known, do not follow any definite system, and 
are confined to no particular belt or zone. The known 
occurrences of tin ore are described under the headings 
“ Lost River,” “ Cape Mountain,” “ Buck Creek,” “ Buhner 
Creek,” and ** Anikovik River.” 

Mineral Rksources op the Dutch East Indies. 

Eng. and Mining J.^ April 14, 1904. 

In Sumatra and in Borneo there are many deposits of 
tertiary coal. The principal mines are at Ombilien, Peo- 
garou, and Poeloe-Laoet. The Ombilien mines, which are 
worked by the State, produce about 200,000 tons of coal 
yearly. 

The most profitable production is that of petroleum, of 
which the yearly output approaches 430,000 metric tons. 
The principal deposits of oil in Sumatra are in the districts 
of Perlak, Langat, and Palembang; in Java, at Rembang, 
8oerabaja, and Madoera ; in Borneo, in the Boetei district. 
Tiiere are refineries in the islands having a capacity sufficient 
to treat all the oil produced. The reftoed oil is chiefly 
exported, while the residuum is used for fuel, a great part 
of it being consumed by the steamers trading in the 
islands. 

Tin is found in alluvial deposits in the small islands of 
Banka, Billiton, and Singkep. Tber<! are deposits in 
Sumatra and Borneo, but thry are of low grade The 
Banka mines are worked by the State, and produce about 
12,000 tons yearly. The others are worked by private 
companies, the output from Billiton being about 6,000 tons 
yearly, while that from Singkep is less than 1,000 tons. 
The mining or washing Is done entirely by Chinese minors ; 
but nativoa of the island are employed to remove the waste 
or ovetburden. 

Gold is found in Borneo, Sumatra, apd Celebes, both in 
alluvial deposits and in veins. There are several vein 
mines being operated, the principal ones being at Kedjang- 
Lebong and Soemalato. Both these mines are rich, but the 
ores are complex, and difficult to treat. 

Deposits of galena and zinc^bleodu exist in Borneo, and 
of copper in Celebes. Several of these deposits are now 
being explored. A peculiar industry exists in the Soerabaya 
district in Java, where iodide of cop;>er is obtained from the 
waters of a group of mineral springs. 

In Java there are quarries of very fine marble. Diamonds 
have been found in Borneo, on the west coast. Ttiey are 
obtained from the beds of certain streams by the natives. 
The production, however, is small, having bceu between 
700 and 800 carats yearly lor several years past. 

XIL^FATS, FATTY OILS, Etc, 

COTTOWBESD MrAL : U.S, CUSTOUS DkCTSION, 
Murch 81, 1904. 

Cottonseed meal is dutiable at 20 per cent, ad valorm 
under aeotidn 6 nf the present Tariff Act, rs a manufac- 
tured Article unennmerated.” The claim of the importer 
that it wa» free of duly as ** oil calm ** under paragraph 615 
was overruled ou the ground that it wss an article produced 
from oil oihe rather than Oil cake W. M, 


DimAximxD AuicrooL} IniMFnoxr ow Okoaa 
IiraaairAL Tax ik Anc^irriirA. 
jBd. 0 f Trad§ J., April 21, 1904 
The Argentine « Boletin Oficial ** for the lOth Fehrwaiy 
Gontaius the text of a law exempting from internal thxalion 
denatured alcohol of nati mal production for heating or 
lighting purposes, or for usa as a motive power, or in tl^ 
manufacture of varnishes. 

XV III. A.-.FOODS, 

Dried Fruit; Sulphurous Aoid iw 

Under date of January 12, 1904, the Prustiau Minister of 
Commerce and Industry, in conjunction with the MiaitlMr 
of Religion, Instruction, and Medical Affairs, isBued tibe 
following order 

“ In the interest of an equable mode of procedure we wiU, 
following the precedence of other Federal States, hut whli 
the understanding that sneh oases as are now pending befora 
the courts are not being reflected upon, until further notiee^^ 
tbrongb the officials connected with the control of food 
products, make no objection to a maximum of 0'12hper 
cent, sulphurous acid in evaporated fruits. In all oaies 
where a higher percentage of sulphorong add is fhoadl 
criminal proceedings should be instituted in accordaimw 
with the requirements of the law of May 14, 1879.” 

XX^FINE CHEMICALS, Etc. 

Camphor Fixwbrs : U.8. Customs Deoisiow. 

April 5, 1904. 

The Board of General Appraisers affirmed the assessiiMDt 
of duty at 6 cents per lb. as “ refined camphor,” ORder 
paragraph 12 of the present Tariff Act, on flowers of 
camphor. The claims of the importer for free entry as 
camphor, crude,” under paragraph 515, or at ^ cent per Ux 
and 10 per cent, ad valorem, as ” gum advanced in value,** 
under paragraph 20, were overruled.— R. W. M, 


pamu Hit. 

N.B.— In these lists, [A.] means "Application for Patent,” and 
[C.S.] " Complete Specification Accepted.” 

Where a Complete Bpeoificatlon accompanies an Applieatton, an 
asterisk i» affixed. The dates given are (i) In the case of AppUcUf 
tionsfor Patents, the dates of application, and (ii) in the eSWOf 
Complete Specifications Accepted, those of the Official 3<mratit$ 
in which acceptances of the Complete Specifications are advertlaid* 

Complete Specifications thus advertised as accepted are open lO 
inspection at^ihe Patent Office immediately, and to ot^nakioiil 
within two months of the said dates. 


L— PLANT, APPARATUS, ANt) MACHINKBY, 

[A.] 8978. Don. See under IX. 

„ 9187. Candy and Candy. FUtora. April 21. 

„ 9445. Orbison. Melting furnaces.* April 2& 

„ 9516. Lennox. Evaporator for the llqofd in 

brewers* wash, sewage, waste or spwt dyes, ilir 
the like, and concentrating the solids in the sami* 
April 26. 

„ 9685. Rider. Apparatus for dissolving, 

condensing, evaporating, and separatlog 4J^aapBP 
and inorganic substances.* Apnl 27. 

„ 9729. Guteniohn. See under VU. , V 

„ 9780. fiutiittohn. See under X, 

n 975L Apparatus for 

under great pressure Apttlf4 
„ 9811, 1iidlii«so&. Condttiaata. ApiE ll* 



[A*] Mm. S^filKi'iL Ch«i|iu>»l btflitisg 
ApfU 20. 

•, SKK)4. Toang. Ontrifogal i|»|iaratai for«epanitbj| 
du«t from blMt-furujwe gwea or other Tapours. 
April flO. 


£C.B.] 0808 (1008), Glass and Glasa Vacoam dtj^ing 
aod evaporating a)i)»aratiis. April 27. 
o 10,866 (1908). Henderson, degenerative ateel 
furnaces, ^laisand heating furuaccs, &o. April 27. 
«, 18,007 (1003). Hatmaker (Merrett). Cjlindrioal 

drying maobines. April 27. 
t, 1^,948 (1908), Marshall. Filters. May 4. 

„ 5870 (1904). Knight. Filters. May 4. 

„ 6865 (1904). Jensen (Whiie-Mylin Furnace Co.). 

Furnaces. April 27. 


II.— FUEL, GAS, AND LIGHT. 

f A.] 8880. Graham. Coke ovens. April 18. 

ft 8993. Voetter. Gas-producing plant.* April 19. 

„ 9071, Rouse and Cohn. Manufacture of briquette 

fuel from coal-mine wa<Jte or dust coal. April 20. 

„ 9149. Parsons. Gas washers. April 21. 

„ 9190. Weldon. Arc-lamp electrodes. [U.S. Appl., 

April 21, 1903.]* April 21. 

» 9206. Bernheim and Wagner. Puriflcation of 

illuminating gas. [Fr. Appl., April 22, 1903.]* 
April 21. 

n 9882. Dehauche. Manufacture of fuel blocks, 

briquettes, and the like.*^ April 23. 

ft 9396. R«e<‘e. Gas producer. April 25. 

9418. Wright. See under XI. 

V 9464. Akester and Paterson. Manufacture of 

mantles for incandescent gas burners. April 25. 

9512. Helps. Gas manufacture, the recovery of 
by-products, and retort settiucs and apparatus 
therefor. April 26. 

9514. Redman. Puriflcation of gas. April 26. 

9678. Edelmnnn. Artificial fuel, and a process for 
its production. April 26. 

„ 9608. Whitfield. Gas-producer plant. April 27. 

9668. Lymn, Gas producers. April 27. 

„ 9698. Mason. Process for increasing the explosive 

force of petrol, paraffiu, and other hydrocarbons. 
April 28. 

„ 9935. Weeple. Smokeless fuel. April 30. 

„ 9942. Boutillier. Gas - generating apparatus for 

producing poor gas free from tarry matters. 
[Fr, Appl., Aiig. 18, 1903.]* April 30. 

■£C.S.] 9396 (1903). Gutkuecht. Recovery of the residual 
products obtained in the purification of coal-cas. 
April 27. * 

„ 13,476 (1903). Dowson. Gas generators. April 27. 

„ 22,946 (1903). Deegen. Gas - retort furnace. 

April 27. 

«i 3781 (1904). Marks (International Fuel Co.). I 
Artificial or composite fuels. May 4. I 

4 , 6309 (1904). Loomis and Pettibone. Mauufao- 

(uring wood gas. April 27. 

6803 (1904). Loomis and Pettibone. Manufac- 
turing producer gas. April 27. 

Ill,— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

{A,] 9751. Cook. See under 1. 

M 9958. Newton (Bayer and Co.). Manufacture of 
new phenol compounds, and the separation of 
pb«nol8 from phenol mixtures. April 80. 

[C.S.] 6392 (1904). Iioomla and Pettibone. See under II. 


IVi^-OOIiO0ltINO MATTERS A.ND DTESfOlPi^l, 

fA.] 9489. Bead Holliday apd Se©s, Ltd.. Tamer and 
Whittaker. Prepariof and dyeing eoloars for 
wool and ailk fast to nulling. April 26. 

•, 9456. Abel (Act.-Qea. f, Anilinfabr.). Maoufactura 

of cyanine dyestuffs. April 25. 

„ 9460. Johnson (Chem. Fabr. Oriesheim Elektrou). 

Process for chlorinating tokieue and its homo- 
logues in the side chain. April 25. 

„ 967,5. Johnson (Badische Anilin und Soda Fabrik). 

Msnufacture of compounds suitable for use iu the 
preparation of ooloariog matters. April 27. 

9932. Oakes. Processes for extracting from vege- 
table matters glucosides possessing colouring or 
tanning properties, and also the products resulting 
from such processes.* April 30. 

[C.S.] 10,536 (1903). Johnson (Badische Anilin und Soda 
Fabrik). Manufacture of disazo colouring 

matters. May 4. 

„ 11,882 (1903). Shillito (Aniline Colour and 

Extract Works, formerly J. R. Geigy). Basie 
dyestuffs. April 27. 

„ 14,676 (1903). Johnson (Badische Anilin und Soda 

Fabnk). Manufacture of phenylglycia car- 

boxylic acid nitrile and intermediate products 
relating thereto. April 27. 

, V.— PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 8851. Graham and Cope. Means for and method 
of bleaching animal fibres. April 18. 

„ 9311. Stohr. Apparatus for dyeing hanks of yarn.* 

April 22. 

„ 9341. Morton. Method of and apparatus for 

printing warps. April 28. 

,, 9439. Read Holliday and Sons, Ltd., Turner and 

Whittaker. See under IV. 

„ 9516. Lennox. See under 1. 

„ 9787. Ellis. Machine for washing, bleaching, 

dyeing, or similarly treating hanks of jarn, 
slubbing, warps, &c. April 29. 

[C.S.] 7054 (1903). Medley. Conditioning, colouring, 
or loading yarns during spinning and the like. 
April 27. 

„ 10,802 (1903). Schoeuing and Eiiengieserei und 

Werkzeug - Mascbinenfabr. Act.-Ges. Printing 
of patterns on piece goods, paper, &c. May 4.^ 

„ 13,827 (1903). Imray (Meister, Lucius und Briln- 

ing). Process for producing while discharges 
iu printing fabrics, and discharges therefor. 
April 27. 

„ 16,588 (1903). Thiele. Manufacture of artificial 

silk. May 4. 

„ 17,857 (1903). Liohtenstadc. Machines for treat- 

ing fabrics to render them waterproof. April 27. 

„ 25,555 (1903). D^tre. Apparatus for dyeing under 

pressure. May 4. 


VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 9175. Kron. See under IX. 

„ 9455. Abel (Act.-Ges. f. Anilinfabr.). Process for 

dyeing furs, bain, and feathers. April 25. 
fCiS.] 10,802 (1903). Scboening. See under V. 

VIL— ACIDS, ALKALIS, AND SALTS. 

[A,] 8877. Burleigh and King. See under xV. 

J, 9266. Paul, Preparation of lime water and milk of 
lime. April 22. 


tlld, tad 

IttrtattI taltd»kta 1 ^ jiktb 09^ ta t«Sd tadinm 
A|Mril S7. 

^684* Ijfte. ProG«M tad 4ppiu:tals for i«|>aratiDg 
»nd reoov«niif oxygen «nd nitrogen from air. 
Al»ri} 87. 

0729. Qatensohn. Means for forming plphate or • 
carbonate of lead into blocks to facilitate trans- I 
port* April 28. 

97ft5. Denaeyer. Ste under IX. 

9930. Fairweather (Levy). lodastrial treatment 
of aluminium silicates of the leucite group. 
April 30. 

] 9360 (1903). Bolle (Chem. Fabr. Grttnau, Lands- 
hoffund Meyer). Production of solid ssinc hydro- j 
sulphite difficultly soluble in water. May 4. j 

13,412 (1908). Grossmann’s Cyanide Patents | 
Synd., Ltd., and Grossmann. Manufacture of i 
hydroc 3 *anic acid and cyanides. April 27. ; 

16,298 (1903). Claude. Manufacture of oxygen by 1 
means of liquid air. May 4. i 


VIII.— GLASS, POTTERY, AND ENAMELS. ; 

TA.l 8884. Richards. Manufacture of coloured tiles, i 
April 18. 

„ 9544. Hall. Porcelain plate. April 26. 

„ 9776. Richardson. Process of and apparatus for 

the manufacture of glass.* April 28. 

[C.S.l 10,866 (1903). Henderson. See under 1. 

„ 13,110 (1903). Orrock. Furnaces for the manu- 

facture of glass. May 4. 

„ 13,854 (1903). Cox. Printing of earthenware, &c. 

April 27. 

„ 14,219 (1903). Renyou and llobsun. Method of 

enamelling metallic articles. May 4. 

„ 20,679 (1903). Arbogast. Method of manufacturing 

glassware. April 27. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 8892. Gerrard and Heesom. Cement, artificial 
stone, building materials, tiles, paving stones, and 
the like, April 18. 

„ 8978. Don. Rotary kilns. April 19. 

„ 9175. Kron. Apparatus for impregnating and dye- 

ing wood. April 21. 

„ 9318. Scammell and Muskctt. Insulating and 

waterproofing compositions. April 23. 


„ Mi. 04^, ICtutalfiliBtarb ^ im iod 

M 9984. Haddta (MeetMoi Gea^ ta h 

oeas for obtaining metala in a ^tife atote^ and 
apparattta therefor. April 23. 

„ 9482. Nau. Vroceaa of refining meUdi. April Sfi. 

„ 9584. Bontin and Hourraille. MetalUo iBny. 

[ Fr. Appl., May 25, 1 903.] * April 26. 

„ 9730. Outensohn. Means for forming manganeae 

ore into blocks to facilitate transport. Apm 28^ 

„ 9836. L6vy. Production of metMlUe depositi to 

prevent oxidation. [Fr. Appl., May 1, 1908,]* 
April 29. 

[C.S.] 1966 (1903). Vernon. Manufacture of steeL May 4. 

„ 10,866 (1903). Henderson. See under I, 

„ 14,219 (1903). Kenyon and Hobson. See undtr 

VIII. 

„ 14,361 (1903). Massenez. Manufacture of iron 

and steel from ctiromlo pig iron, diio. May 4. 

„ 27,132 (1903). Marks (Delprat). Extracting nine 

and other sulphidea from their ores. May 4. 

„ 1695 (1904). Morgan Crucible Co*, Ltd., and Fox. 

Manufacture of cupels. April 27. 

„ 2167 (1904). Atha. Treating scrap sheet steel and 

recarbonisiog the same, iitay 4. 

„ 6775 (1904). Parker. Production of black inag« 

netic oxide of iron. April 27. 

XI.— KLKCrRO-CHBMlSTRY AND ELKCTHO- 
METALLURGY. 

[A.] 8984. Delafon. Manufacture of positive eleotrodeti 
for galvanic batteries. April 19. 

„ 9443. Wright. Vacuum electrodes for the produo- . 

tion of X-rays with currents of high frequesoy, 
April 25. 

„ 9468. Neuburger. Method of and apparatus for 

heating tbe charge of electric furnaces * April 25. 

„ 9547. Levis (Gen. Electric Co.). Electrodes, 

April 26. 

[C.S.] 3918 (1903). Keyzer. Process and apparatus for 
the generation of electric energy. April 27. 

„ 20,318 (1908). Wedekiud and Pdrseke. Produc- 

tion of a porous, hard electrode mass, insoluld4 . 
in alkalies, from metallic oxides or powdeix* 
April 27. 

XIL-FATTY OILS, FATS, WAXES, AND SOAP. 


„ 9444. .lacobs. Compound for coating bricks, | 

plastering, &c.* April 25. j 

„ 9680. Lake (Jcucquel and Hayn). Manufacture 

of building materials, insulating materials, &c. 
April 27. 

„ 9765. Denaeyer. Cements and limes.* April 28. 

„ 9769. Lefranc. Manufacture of artificial stone in 

imitation of marble or granite. April 28. 

„ 9944. Ducasttl. Agglutinant or cement, and 

method of manufacturing the same,* April 30. 

„ 9968. Imray (The Carborundum Co.). Manufac- 

ture of carborundum aiiicles.* April 30. 


[A.] 9018. Van Meerdervoort. Prooeis and apparatus 
for the continuous manufacture of steriilsed fish 
oil and fish guano.* April 19. 

„ 9620. Claus and Ree. Production of new oompotadi 

of glycerine. April 27. 

9638. Nusch (Chem. Werke vorm. Dr. C. Zorbe). 
Manufacture of a soap preparation ai a protec- 
tion against lead poisoning.* April 27. 

9696. Blackadder. Soft soap. April 28, 

[C.S.j 8897 (1903). Schneider. Apparatus for extracting 
fat and other substances by means of vapours or 
volatile sulvents. April 37. 


[C.M.] 6923 (1904). Reineke. Manufacture of cement 
asphalt plates or slabs. May 4. 

„ 7028 (1904). licvie Fr^res (Soc. en nom CoUectiO- 

Process of preparing and burning cement and 
other analogous materials. May 4. 

X.-MKTALLURGy. 

[A.] 8994. Wedge. Preparing iron pyrites for de- 
solphnrisation.* April 19. 

9U0. Talbot. Manufacture of iron and steel. 
April 20^ 


„ 18,747 (1908). Lewy. Manufacture of a wax- 

like composition. April 27. 

XllL- PIGMENTS. PAINTS j RESINS, VABNISHIS) 
INDIA-RUBBER, Etc. 

(A,)— PXOMBWTS, I»AINm 

[A.] 9587. Carpenter. Paints or enamels^ and ftathofi 
of applying same. April 26. 

„ 9674. Johnson (Bafiische Anilin und 

^Mannfaetnre of cdteuring-iairtief lakes* I 


jeiTEKJtL OF 


m 


t ^.3 Ml* Omven Md dmvatt. Ingtiinink. 

«» tftW. Jolm»oxi (Badisqhe Abtlia und Soda FsbiHc^ 
Mantifaotwre of ooloatm|f*tiiatter lakea. ApriiSd* 
tC3.J ia»71» (!903). Lake (Sjmd. poor rjBxploitatioo 4ea^ 
loTendonB du Prof. Oettli). Manufectare of^ 
white lead. April 37. 



m9. mbs* 

April 33. 

9337. Haller. Treatmeixt of inMidoai 7 
talning viecow organie laatter. April 1 
9516. Leonox. Sm mder I. 


(J9.)-'K£binb, VABManxi. 

[A.} 9976. Godfrey. Manufactnre of llnolenm. April 30. 

t, 9976. Godfrey. Maonfaoture of liaoleom. April .30. 
£C.S.J 14,987 (1903). Blnme. Manufacture of an im- 
proved varniih aubetituto from rosin oil. May 4. 

XIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 
[A.] 9982. Oakes. See under IV. 

XV.— MANURES, Eto. 

[A.] 8877. Burleigh and King. Production of mono- 
calcium ortho-phosphate for use as a fertiliser, 
Ac. April 18. 

„ 8949. Bell. Fertiliser and insecticide.* April 19. 

„ 9018. Van Meerdervoort. See under XU. 


( C.) — Disiu FB 0 TAKT 8 . 

[A.] 8949. Bell. See under XV. 

H 9218. Proctor. Antiseptic and disinfectant. 
April 22. 

XIX.—PAPEB, PASTEBOARD, Etc. 

[A.] 8885. Von Sohmaedel. Manufacture or treatment 
of paper for printing. April 18. 

„ 9277. Woodward and Maclean. Production of 

non-inflammable celluloid. [Ger. Appl.. April 6. 
1904.]* April 22. 

„ 9487. Boult (Fabr. Gebrauchsfertiger Ilolz- imd 

Marmorimitationen Fried. Schwartz und Co.). 
Wall and like paper.* April 2.5. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 


XVI.— SUGAR, STARCH, GUM, Etc. 

(A.] 9810. Walker. Fireproofing starch. April 29. 

XVIL— BREWING, WINES, SPIRITS, Etc. 

[A.] 9516. Lennox. See under I. 

[C.8.] 9106 (1903). Aspinall. Preparation of wort for 
brewing or distilling purposes. April 27. 

„ 1797 (1904). Sulzen. Apparatus for making malt 

and for treating similar materials. April 27. 
6975 (1904). Imray (Brauerei Gross-Crostitz Act.- 
Ges.). Process and apparatus for drying, desic- 
eatlng, and roasting germinated and non-germi- 
uated grain. May 4. 

XVIIL— FOODS ; SANITATION, WATER 
j PURIFICATION; & DISINFECTANTS. 

(A.)— Foods. 

[A.] 9550. Mason. Foodstuffs. April 26. 

„ 9634. Maggi. Manufacture of milk powder. [Fr. 

Appl., April 1, 1904.]* April 27. 

„ 9708. Shackleton. Treatment of flour. April 28. 

( H.)— Sanitation ; Water Pdrification. 

[A,] 8867. Wanklyn aud Cooper. Treatment of sewage. 
April 18. 

„ 8979. Dewhurst. Treatment of clinker from refuse 

destructors, and apparatus connected therewith. 
April 19. 


[C.S.] 15,401 (1903). Johnson (Kollo and Co.). Manu- 
facture of a new serum for curative purposes. 
May 4. 

6428 (1904). Lepetit. Manufacture of a condensa- 
rion product fromhmmatoxylin and formaldehyde. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A,] 9962. Abel (Act.-Ges. f. Anilinfabr.). Manufac 
ture of coherent and opaque films, sheets, or 
masses of pyroxyline, collodion, celluloid, or the 
like. April 30. 

[C.S.] 11,219 (1903). Fulton and Gillard. Production of 
photographs on linen or other fabrics or sub- 
stances. May 4. 

„ 3855 (1904). Huffsflmmer. Proce.«8 of preparing 

photographic priming paper or the like. April 27. 

XXII.— EXPLOSIVES, MATCHES. Etc. 

[A.] 3985. Clark (Badische Masebineuiabr. und Eisen- 
gieserel vorm. Sebold, and Sebohl and Neff). 
Match-making machines. April 19. 

[C.8 ] 13,531 (1903). Wetter (Westfaliboh-Anhalt. Spreng- 
stott Akt.-Ges.). Explosives or blasting com- 
positions. April 27. 

,, 14>827 (1903). Johnson (Soc. Anon, des Poudres 

ct Dynamites). Manufacture of explosives. 
April 27. 

„ 3301 (1904). Ftlhrer. Explosives. April 27. 


PrlnM and Pwhltohid hy Stmt and Spomiiwooiif , Xast Bardiat marntt london, for tha Society of themiotil Industiy^r 




JOURNAL OF ¥hE 

Society of Ct^emica! ^nbustry* 

A EECOED 

FOR ALL INTERESTED IN CHEMICAL AND ALLIED MANUFACTURES. 

ISSUED TWICE A IHOrJTH. 


No. lO.-Vol. XXIII. 


MAY 31, 1904. 


No.10.-Vol.xxni. 


Subscription of Members 2.'/- per annum ; 
Entrance Fee 21/- ; 

Election by the Council. 


Encp to Non-Members 36/ - per annum ; 

To Members 2.V- per Set of extra or back numbers. 
Siiimle copies (Mem tiers and Subscribers only) , 

I 1S82— 11>01. 2/6 each ; I9li2 et neq„ 1/9 each. 


€t}t 5>tittetg of Cfje mical Snbuiftrp. ! 


J*asf Prositlents: 

Sir Henry E. Roscoe, B.A., H.C.L., LL.D., 


Sir Frederick A. Abel, Bart.. K.C.LJ., G.C.V.U., 

D.C.L., D.Sc., F.R.S 1882— 18S;j. 

Walter Weldon, F.K..S 1883— is.St. 

W^ H. Perkin. LL.D., Ph.D.. F.H.S 188t-188.-,. 

E. K. Musjinilt IHS.'— I8st>, 

David Howard 1886-1887. 

James Dewar. M.A., LL.D., F.H.S 1S87- dSSs. 

Ludwiff Morid, Pli.l)., F.B S 18S8— issu. 

Sir Lowtlnan Bell. Bart., F.H.S ls«i»— ISSM), 

E. Rider Cook ixyu— isiM. 

J. Emerson R ynolds. M.l). F R.S 1891— 

Sir John E\ans, K.C.B.. D.O.L., LL D , Se D.. 

F.R.S 1892—1803. 

E. C. C. Stanford 189.3— IHOt. 

T. E. Thorpe, C.B., LL.D.. Se.D., P.h.D., F.H.S. 1894 ISO.'). 

Thomas Tyrcr IKHo— 1896. 

Edward Sehuuck, Ph.D., F.H.S 1896—1897. 

V. Clowes, D.Sc 1897— IHOs. 

Gooiye Beil by 1898—1899. 

F. Chandler. l),Se., M.D.. Ph.D., LL.D 1899—1900. 

Jos. W. Swan, D.Sc., M.A., F.H.S 1906—1901. 

Ivan Levinstein 1901—1903. 


COUNCIL FOR YEAR ENDING JULY 1904. 


THE JOURNAL. 


PnbJicaiion Committee : 
The President. 


A.r. Allen. 

G, Leilhv. 

J, (‘ irter Bell. 

Jos ph Bernuys, M.l.C.E. 

H. Brunner. 

Edw. Divers. M.l)..D.Sc..F.R.S. 
Sir .Tohn Evans, K.C.B., F.H.S. 
T. Fawl(*v. 

Prof. A. G. Groen, 

Saniu(‘l Hull. 

Otto Hehiier. 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W. R. E. Hodgkmson, 
Ph.D. 

E. Grant Hooper. 

David Howard. 

Julius Htibner. 

Prof. A. K. Huntington. 


Wm. Kellner, Ph.D. 

Charles A. Kohn, M.Sc., Ph.D. 
Ivan Levinstein. 

J. Lewkovvitsch, Ph.D. 

A. R, Ling. 

W. Maciiab. 

N. H. Martin. 

B. E. R, Newlands, 

John PattiiKHon. 

Prof. W. J. Pope, F.R.S. 

F. B. Power, Ph.D. 

Prol. U. R. I’roetor. 

Boverton Redwood, D.Sc. 
Walter F. Roid. 

John Spiller. 

W. S. Squire, Ph.D. 

L, T. Thome, Ph.D. 

Thomas Tyror. 


President : iSir IT. linmsay, K.C.B., D.Sc., LL.D., F.R.S. 


Vh'O'P resident a * 


Prof, P. Phillips Bedson. 
Prof. Mnrsfoii T. Boyert, 
E. IJarey. 

Dr. John Clark. 

E. Grant Hoopi r. 

'Ivan Irfivlnsleiii. 


Dr. Edw. Divers, F.R.S. 

Dr. J. Grossniann. 

H. Uemingwav. 

Prof. Tf''. R. E, Hodykmson, 
PhD 

David II own rd. 

Dr. J. Lewkovvitsch. 


Dr, U. Mossel. 

W. 11. Ntrliols. 

Dr. F. B. Power. 

Prof. 11. R. Procter. 

Dr. Jo'i. ir. Swan, F.R.S* 
Thos, 'r.\ rer. 


Ordinary Members of Council • 

I N. H. Martin. 

I Ma.v Mi'Sjtraft. 

I B. E. U. Newlands. 

I Prof. AV. J. Po]KA F.R.S. 
I Frank Scudder. 

; Dr. W. S. Squire. 


Seelional Chairmen and Secretaries' : 


Prof, TT. R. Lang, 
F. U. Tate. 

Walter F. Reid, 

J. Carter Bell. 

Dr. J. T. Dunn. 

Dr. V. Coblentz. 

J. r. Wood. 

T, L, Patterson, 
I’rof. A. Liversidgo, 
Jos. E. Bedford, 


CASAr)lA>, 

1 Alfred Burton. 

Liver TOOL. 

I W. R. Hardwick. 

Lo.xdon. 

I Julian L. Baker. 

Manchester. 

I Julius Hilbner. 

Newcastle. 

I F. C. Garrett. 

New York. 


I Dr. n. Schweitzer. 
Nottinghavi. 

I S. R. Trotinan. 

Scottish. 

I Dr. Thos. Gray. 

SlPNEY, N.S.NV. 

I T. tl. M^alton. 

Yoreshiee. 

1 Thos. Fairley* 


Honorary Treasurer : 

Samuel Hall, East London Soap Works, Bow, E. 
JSanorarj/ Foreign Secretary : 

Dr, Ludwig Mond, F.U,S. 

General Secretary ; Charles G. Cresswell. 

Offices : Palace Chambers, 0, Bridge Street, Weatminster, S.M'. 
Telegraphic Address : 59, Palatable, London, 


Editor ' 

Watson Smith, 34, Upper Park Road, Haverstock Hill, N.W. - 
Assisted by tlw following Staff of Abstractors : 


J. L. Baker XVI.. XVIl. 

H. Ballnutyiie If., Xll. 

D. Bendix 111. 

E. Bent'z IV., V., 

J. O. Braithvviiitc XX. 

J. K. Burbridge Xfll.C. 

T. F. Burton, B.Sc. Patent List. 

AV. A. Caspar!, Ph.D XI. 

J. H. Collins X. 

J. T. Dunn, D.Sc VII., X. 

Ernest Feilmann, > n- vv 
B.Sc., PhJD. 

Leo r. Guttmann, Ph.D. I„ II, 

Walter C. HanO II.. VI If., 
cock. B.A S IX. 

{xiv!fxix.| 

{xin'."&i.| 


G. W. MacDonald, 
M.Sc 


A. G. Levy, B.Sc. . . .VJII.. IX. 

} XXll. 
N.ILJ. Miller, Ph.D. ...XT. 

XII.. XXII. 
R. W. Moore . . .Trade Report. 

Barker North V., XI. 

T. H. Pope...XYl.,XX..XXI. 
P. W. Renaut,,,, Index, 

ChM.Balt«p..{ xvuxVir. 

M.J. Salter XIII. 

F. Sheddon XX. 

A. Shonk Gen. Chom. 

W. P. Skertchley . . . . { ^.^11. 

B. Sonstadt. II 1.. VII., X.. XV. 

A. B. Steven, BJ3c IV., V, 

E. Howard Tripp, ) HI,, VII,. 
PhD i XVL 

L. J. de Whalley, B.Sc. . .XVI. 



&14 


JOUBNiJf Of aocraff f W OHUMIOAL llfeuSfET. 

"■'■ ■' ■' 


" Caiialiiaii S>ecttom 

’ Chaintiun t W, JS. Xiang, ■ 

Gormnittett 

J ’ WatS^il? ^ Kenrick. 

Hugo Carfssdit. 

Tho«. Davi^is. 

W. Hodgson Hltis, 

W. L. Goodwin. 




Thos. MacFarlano, 

"W. Lash Miller. 

Ja«. V. Murray. 

J. M. Sjjiirrow, 

Harold Van der Linde. 


I AACftiUlU TII .41 UCIi .LJlIIMia* 

Hon. Treasurev ; M. .7, Taylor, 77, Front Street East, Toronto. 
Hon. Local Secretary : 

Alfred Burton. 42. Front Street West, Toronto. 

The followinj? take omce in Sopt. wxi — Chairman: F. J. 8n)ale. 
ytco.Chatrmen : W H. Elhs unci Thos. Macfarlano. Committee. 
Jeffrey H. Burlantl. G. F. Girdwuou, W. 11. Lang, and A. McGdi 


iLifarrpooI Section. 

Chairman : F. H. Tati . 

Vice-Chairman: C. Lougact Higgtns, 

Committee : 

Ferry Xinieson. F. L. Peek. 

J. Ca mpbeU liroicn. Jnlnt.-i Ua.Hchru. 

G. C. Clayton. Alf. Smotham. 

A. Joden. H. H. Stocks. 

O. Watson Cray, J. W. Towers. 

Max Muspratt. 

Hon. Treasurer : W. P. Thotnpson. 

■nr T, ITT J . , Local Secretary : 

W. R. Hardwick, 13. Batavia Buildings, Ilackiiis Hey, Lirerpool. 
The foBuwing take oinee in Serit. next — 6’;ia?rma« • Enstnee 
Vice Chairman - Frank Tate. ; T. Lewis Bailev. 

J. T. Conroy, G, Watson Gray, and C. L. Ihggms. 

lonhoit ^return. 

Cluiirman : fValh r F. licah 
Vice-Chairman : A. C<>rih,n Salamon. 

Committee : 


J. N. Connah. 

Ji\ Divers, 
Bernard Dyer. 

M, 0. Forster. 

R. J. Priswell. 
Oscar Guttniaun. 
Otto Hell HI r. 


i. T. Hewili. 

J. Lowkowltsch. 

A. R Ling. 

JV. s'. S'ouirr 
F. j^Utpn r Sutton, 

L. T, Thome. 

Thos. Tyi er. 

Hon. Local Seeretary : 

Julian L. Baker, 7. Addison Road, Bedford Pnik. W. 

The following take odice in Sopt. wQxi .—Chairman • A. Gordon 
Salamon. Committee: 11. G. Colnian, D. L. Howard. VVm. Piarce, 
Bovertori Redwood, and Charles Wightman. 

SESSION 1903—1904. 

Monday, June 0, 1904:-- 

Mr. J. K. H. Inglis. “The Loss of Nitre in the Chamber 
Process. 

Mr. A. Marshall. "Acetone: Its Manufacture and Purifica- 
tion, ” 

Dr. J. Gordon Parker and Mr. E. E. M. I’nyue. " A New Melliod 
for the Estimation of Tannin.'’ 


iBanchwttr ^wtion. 

Chairman : J. Carter Bell. 

Vice-Chairman: G. II, Bailey. 

Committee • 

J. Allan. 1 K. Markch 

R. Clnvton. I W. J. Pope. 

G. J . Fowler. | F. Scud der. 

B, Hart. ; T. Stanhouso, 

jy. F. Kay. , H. L, Terry. 

H. Levinstein. ' 

Bon. Local Seeretary: 

Juhns Htibner, 24, Delaunay's Road, Cruinpsall, Manchester. 
The following take offleo in Sept, ncsX'.— Vice-Chairman: 
Mbnddcr. Committee : W. If. Coleman, J. Grossin 
K, Markol, H. Porter, and W. Thomsen. 


^ork 5>ecti'o«. 

. A 

firman : . V, Coilmfz, 
Vidg^mimian: Kuwell W. Moore. 
Con^mitteei 


H. C. AspIninraR. 

L. Haekelantn 
C, F, Chandler, 

G. Drohegg. 

W.F. Fuirst. 

Fj. j. Lederte. 

Wm. MoMurtrie. 

Hon. Treasurer: R. C. Woodcock 


Wku. HL Niobols. 

T. ,T . Parker. 

Clifford Uichardson, 
W. J. Schieffdm. , 
G. C Stone. 

1). Woodman', 


Hon. Local Secretary : 

H. Schweitzer, 40, Stone Streot, New York. U.S.A. 

The following lake otTice ui Sept, wvxi : — Chairman ‘ C V 

H A iZf A. tf. Elhoit E. G. Lov®: 

H. A. Metz, 1-. Sehmewmd. and C. B. Zaliriskic. i-uve,. 


Nottin gham ^ rttion. 

Chairman : J. T. Wood. 

Vice-Chairman: S. F. Burford. 

Committee : 

L.Arrt,butt. ] J. O'Sullivan. 

R if J . M. C. Pawn. 

R. M. Caven. A. T, Storn 

F. Stanley Kipping. ! G. j! Ward. 

H-Bitt'd. I 

Hon. Treasurer : S. J. Pentecost, 

f T» m a Hon. Local Secretary : 

, S. R. Trotman, King’s Walk Chambers, Parliament Street 
Nottiiigharu. 

The following takes oflleo in Sejit. miKi-,— Committee . J. Gelding. 


^tottisl) ,g)rction. 

Chairman: T. L. P.dtersov. 
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J. B. Wilkinson, 


The followipg take office in Sent next — n t. 


N.B.-The nunex In italic, ,re those of member, of Committee who retire team their respeetive offices at tl.e »(l of the current 
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annual general MBEyiNG. NBW TpRK, 1904. 


liar Of iHemJiers 

w ‘■'"'5 

24tli MAY im. 


The Annual Meeting will be li#ld in New York 

City on Thiirsdt^y, Sept. 8th, and following days. Members 
wbo prt)po&e to attend the meeting are requested to Inform 
the General Secretary, ss soon as possible, by wlnit steamer 
thev will travel. Each boat will bo met on arrival at New 
York by a representative of the Keeeption Committee, with 
a list of apartments, at various prices, which have been 
rosi'rved for the Society. The same system w-ill be observed 
at all the other cities visited by the special train. A revised 
programme appeared in the March Slst issue. 

In accordance with the provisions of Rule 18 of the | 
Bye-laws, notice is hereby pven that those members whose 
names are printed in rtcdics in the list of Council will retire 
from tbeir respective offices at the forthcoming Annual 

Meeting. . . i ^ 

Mr. Wm. n. Nichols has been nominated to the office of 
President under Rule 8 ; l>r. Edw. Divers, Prof. W. R. 
Eaton llodgkinson, Mr. oMax !Muspratt, and Mr. T. .T. 
Parker have be<>u nominated Vice-Presidents under 
Rule 8 ; and Sir Wm. Ramsay has been nominated a Vice- 
President under Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persuus to fill four vacancies among the ordinary members 
of the Council. Forms for this purpose can he obtained, 
on application, from the General Secretary, or from the 
lion. Local Secretaries of the Canadian, New York, and 
Sydney Sections. 

Extract from Rule 18 ;-~“No such nomination shall bo 
valid unless it be signed by at least ten members of the 
Society wbo are not in arrear with their subscriptions, nor 
unless it bo received by the General Secretary, at the 
Soficty’s Oifice, at least one month before the date of the 
Annual General Meeting at which the election to which it 
refers takes place. Nor shall any such nomination be valid 
if the person nominated be ineligible for election under Rules 
12 or 15. No member shall sign more than one nomination 
form.” ! 


^ COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
]^riority of publication for three months of all such papers. 
Infringement of this Bye-liiw renders papers liable to be 
rejected by the Publication Committee, or ordered to hi; 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


DUTY-FREE ALCOHOL. 

At a meeting of the Joint Committee of the Chemical 
Trade Section of the London Chamber of Commerce and 
of the Society of Chemical Industry, held May 3rd, 1904, 
Mr. John C. Umiiey in the chair, it was resolved ; — 

“ That, having regard to the development of the question 
of the use of alcohol for industrial purposes, and the 
existence already of the Joint Committee of the London 
Chamber of Commerce and the Society of Chemical Indu.stry, 
it is desirable to secure the co-operation of other interested 
or sympathetic bodies or persons in order to take joint 
action for obtaining untaxod alcohol, denatured or otherwise, j 
by legislative means.” 

“ The Secretary of the Chamber, subject to the sanction 
of the Council, is hereby instructed to communicate with 
those indicated by the Chairman of the Section and the 
convener of the Society of Chemical Industry Spirit Com- 
mittee.” , 

At a meettfg of the Council of the London Chamber of 
Commerce held on May 12thj 1904, the above resolution was 
unanii&oasly confirmed. 


Buchanan, Joshua D., c/o Nobel’s Explosiies Co., Ltd., 
Polmout Station, N.B., Chemical Ana)^t. 

Cameron, Walter Scott, 239, Webt 13Gth Street, New York 
City, U.S.A., Manufacturing Perfumer. 

Cargill, John T., 175, West George Street, Glasgow, East 
India Merchant. 

Coysh, Basil R., 23, Woodville Gardens, Ealing, W., 

M anufacturing C hemi.^f . 

Cropsley, T. Linsey, Hawkc8bur>, Out., Canada, Analytical 
Chemist. 

Erdmanu, Prof. Dr. II., Bismarck Strasso 12, 11, Charlot- 
teuburg, Berlin, Germany, Professor of Inorganic 
Chemistry. 

Ewing, Dr. A. Rnmsay, Rose ('ottage, Leimoxtown, Stir- 
lingshire, Te(‘hnical Chemist. 

Forrest, Charles N., New York Ttislitig Laboratory, Long 
Island City, N.Y.. U.S. A., Chemist. 

Fraser, James Dick, 3, IMelbourne Road, Waltham Cross, 
Essex, Chemist. 

Gross, Henry B., Royal Societies Club, St. James* Street, 
London, S.VV., Chemical Manufacturer. 

Hacking, 1). IL, llenfield Hou.se, Claytou-le-Moors, near 
Accrington, Lancs., Soap Manufacturer. 

Joy, Dr. J. Holmes, Manor House, Tamworth, Staffordshire, 
Physician. 

Kaus, Dr. Krnil, c/o Roesslcr and Hasslacher (Uiemical Co., 
Perth Amboy, N.J., U.S. A., Chemist. 

Lasher, G., The Lake Pigment Co , Dunellen, N.J.> 
U S.A., Chemist. 

Lichtenthaeler, Roht. A., University of Florida, Lake City, 
Fla., U.S.A., Chemist. 

Lieber, Hugo, 2.5, West Broadway, New York City, U.S.A.,. 
Chemist. 

McMullen, Alan, 108, Janies Street, Dublin, Ireland, 
Brewer. 

Alair, William, 7, Comiston Road, J^dinburgh, Chemist. 

Martin, W. C., C’ollcge Station, Texas, U.S.A., Instructor 
in Industrial Chemistry. 

Murdoch, Alexander, Park Terraco, Brightens, Polmout 
Station, N.B., Analytical Chemist. 

Olney, L. A., 118, Riverside Street, Lowell, Mass.. U.S.A., , 
Professor of Chemistry and Dyeing (Lowell Textile 
School). 

Olshuusen, B. A., Columbia Univorhity, Now York City* 
U.S.A., Student. 

Page, Edwin P., Heath Street, Stourbridge, Worcestershire, 
Chemist. 

JTideaux, E. B. R., 17, Burumead Road, Beckenham, Kent,. 
Student. 

Ratcliflfe, Mrs. F. A., Ill, Croxted Road, West Dulwich, 
S.E. 

Rhett, Edmund, American Ether Co., Richmond, Va.,. 
U.S.A., Superindent. 

Riley, Oliver, Arden Hall, Accrington, Lanes., Cliemical 
ISIanufacturer. 

Rodger, Robert, Goverament Laboratory, Clement’s Ian 
Passage, Strand, W.C,, Analytical ('hemist. 

St. Clair-Fewings, L., 3, Bolingbroko Grove, Wandsworth 
Common, S.W., Incandescent Mantle Chemist. 

Sanger, Charles Robert, Harvard College, Cambridge, 
Mass., U.S.A., Professor of Chemistry. 

Schenck, Henry, 80, Washington Square, New York City, 
U.S.A. ^ 

Schultze, Dr. H. S., Griesheim a/Main, Germany. 

Sharpies, G. H., Holly Villas, Sutton Lane, Middlewicb* 
Cheshire, Works Chemist. 

Vernon, Richard Henry, Villa Verdeil, Lausanne, Switselrs 
land, Student. 

Walker, John P., c/o B. and M. Smelter, Great 
Montana, U.8.A,, Metallurgical Chemist. 

2) I 
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Weil, Jacob A,, S9, \'ictoria Street, We*lmin»ter, S.W., 
Cliemiit. 

Wheawill, Cornelias, 11, Westboume Road, Huddersfield, 
Chartered Accountant. 

Wilkinson, Prof. J. A., Transvaal Technical Institute, 
P.O. Box 3572, Johannesburg, Transvaal, Professor 
of Chemistry. 

Wright, A. ]Vr,, (i2, Harman Street, Addington, Christchurch, 
N.Z., M'orks Chemist (Christchurch Meat Co.). 


Changtis of SOilirfaa. 


When notifying new addresses, raemlers are requested to i 
write them distinctly, and state wiiether they are temporary ' 
or permanent. ]\Iultiplicatiou of addiesies is also to be I 
avoided as tending to create confusion. When sending I 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Bechi, G. de, l/o Church; 11, Walton’s Parade, Preston, 
Lancs 

Bek, ]^nrs P., l/o Sydney ; Goondi, Jolimton River, North 
Queensland, Australia. 

Bowden, Thos., l/o Rochdale ; Starring Grove, Stubley, 
Liitleborougb, Lancashii e. 

Brookman, F., I/o 8 ; G, West Street, Rochdale. 

Cady, AVni. H., l/o Philadelphia; 127, Power Street, Pro- 
vidence, R.I., U.S.A. 

Chorley, .luo. C., l/o Warrington; Bewscy, Oxford Road, 
Birkdale, Lancs. 

Connah, J., l/o Sidcup; 31, Rudall Crescent, Hampstead, 
N.W. 

Davis, Chus. B. ; 'communications to c/o Dr. F. Wyatt, 
S.W. corner of 23rd Street and 9th Avenue, New York j 
City, U.S.A. 1 

Dunlop, Robt., l/o Shettleston ; 5, Morrison Terrace, North i 
^ Road, Bcllshill, N.R. ; 

Ellis, E. Victor, l/o Castle Street ; 7, Hillside Crescent, ' 
Edinburgh. | 

Gas, Jap. K., l/o Camden ; Iladdnn Heights, N.J., U.S.A. i 

Gate, T. Erskine; Journals to The Santubong t'utch and | 
Tanning Extract Co., Ltd., Santubong, Saiawak, vid 
Singapore. 

Jacobs, C. B., l/o Broad Street ; c/o American Lithographic 
Co., 19th Street and 4ih Avenue, New York (iity, 
U..S,A. 

Johnson, ’J'bos., l/o MO ; Cai.va 9-1, Pernambuco, Brazil. 

Nawai, 1., l/o Tok^o ; Camphor Monopoly bureau, Fukuoka, 
Japan. 

JiHcev, T. S , l/o King’s Cross; The Gasworks, Bromley-by- 
Bow, E. 

-.Leman, VV. T., 1 o Coraopolis ; c/o The Texas Co., Beau- 
mont, Tex., U.S.A, 

1 .Lippincolt, W. B. ; all communications to c/o United Zinc 
and Chemical Co., Argentine, Kausa-, U.S.A. 

JMills, Prof. E. J,, F.R.S., l/o Harrow ; G1, Twyford Avenue, 
West Acton, Loudon, W. 

.Mitsugi, R., l/o Kobe ; Engineering College, Imperial 
University, Tokyo, Jajian. 

JMorson, T., l/o Southampton Row; II, Elm Street, Gray’s 
Inn Road, W.C. 

Dgden, R. L., l/o Bethlehem; Room 21, P.O. Building, 
Harrisburg, Pa., U.S.A. 

Pauli, Dr. H., l/o Frankfurt ; Gersthofen bei Augsburg, 
Germany. 

Pettitt, Alf., l/o Brooklyn ; 3421, Avenue G., Flatbush, N.!”., 
U.S.A. 

Phillips, Ilarcourt, l/o Bolton; Lynwood, Turton, Lan- 
cashire. 

Pringsheim, Dr. H. H. ; Journals to Gartenatrasse 68, 
Breslau, Germany (temporary). 

Proctor, W. W., l/o *33 ; 8 & 10, The Side, Newcastle-on- 
Tyne. 

liawsoo, Christopher, l/o Bedford; c/o Budische Aiiilin 
und Soda Fabrik, Ludwigshafen-ou-Khine, Germany. 


Riederer, Dr. H. S. ; all communications to 251, West 95th 
Street, New York City, U.S.A. 

RuBsell, Tfaos. A. ; Journals to 3, Queen’s Park, Toronto, 
Canada. 

Scrutton, W. J. C. ; all communications to Griodley Lane, 
Blyth Bridge, Staffs. 

Smith, Ewing, l/o Glasgow; c/o The Borneo Co., Ltd., 
Kutching, Sarawak, Borneo. 

Smith, Francis P., l/o London; c/o C. W. Smith, 119-121, 
Elizabeth Street, New Y’ork City, U.S.A. 

Smith, Juo., l/o Hartley Street; Calder Wharf Dyew'orks, 
Raven >thorpe, Dewsbury. 

Thiry, J., l/o Chislehurst; 95, Rue St. Lazare, Paris. 

Thomson, Jno., l/o Alexandria; Devon Lodge, Helens- 
burgh, N.B. 

Townsend, Oliver C., l/o Horton Crescent ; New Bilton, 
Rugby. 

Trautorn, Dr. Wm.; all communications to Ilaselmere, 
Maltmau’s Road, Lymra, near Warrington. 

Uhlig, E. C., l/o New York ; c/o Brooklyn Union Gas Co., 
Nevins and Degraw' Streets, Brooklyn, N.Y., U.S.A., 
Gas Works Chemist. 

Wade, F., l/o Shirley Road; 44, Beech Farm Road, 
Southseu. 

MEMBER OMITTED FROM LIST. 

Johnson. Sami. H., jun., Hempstead House, Woodford 
B'elks, Essex, Chemical Engineer. 

I3eatt)£(« 

Hands, Jas., 127, Gosford Street, Coventry. 

MacKinlny, R. Araeliaville, Aytouu Roud, Pollok- 
shields, Glasgow. 


Canadian ^ertuin. 


Meeting held at Toronto, on March 2Hh, 1904. 
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THE IMPROVEMKNT OF BOILER FEED WATER. 

UY A. M<r.n,L, n.A., ktc. 

Part IV. — ExpcrimcnUfl Inrcstigofion of Co fain 
Ptohlons in Water Treat nu nt. 

Problem /. — Conditions of u orkinq, and limits oj error, 
in the use of Soda Reagent in Water Assay. — “Soda 
Reagent “ is a deciuormal solution of soda, in which half 
the soda exists in the caustic and half in the carbonated 
state. It is used with Methyl Orange as indicator. For 
tlie explanation of its action see this J., 1904 (April 15th), 
p. 355, It is necessary to use “ Soda Jieagent ’’ in distinct 
excess of the amount required by theory, and the folloAving 
may be taken as minimum quantities, when work is done on 
100 c.c. of the sample. For each one pail per milliou in 
solution: — (1) Lime (in any combination) use 0*10 c.c. 
“Soda Reagent'’; (2) Magnesia (as MgSO, or AlgCL) 
use 0* 15 c.c. “ Soda Reagent’’; (.3) Magnesia (as bicar- 
bonate) use 0*30 c.c. “ Soda Reagent.’’ 1'ho actual volume 
to be employed in the determination of total hardness is 
calculated from that base which predominates. Since in 
the case of magnesia it is the caustic moiety of “ Soda 
Reagent” which alone enters into reaction, while in the 
case of lime it i.s the carbonated moiety only, it is not 
necessary to consider both magnesia and lime in this 
calculation. It is important to note that, after determination 
of “ Alkalinity ” (Joe. eit.), free carbon dioxide must be 
boiled off before adding “ Soda Reagent ” for the pre- 
cipitation of magnesia, since otherwise the caustic moiety of 
the reagent will be more or Je.ss carbonated, and incom- 
plete precipitation of magnesia may result. This reagent is 
employed for two distinct purposes, viz,: — (1) To deter- 
mine permanent hardness (Hp); (2) To determine total 
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hardness (H). Temporary hardness is of course, the 
difference l^tween these numbers. In such oases, trhere it 
is known that alkali carbonates do not exist in the water 
under examination, the “ Alkalinity ” number is at the 
xame time a measure of the temporary hardness, and the 
permanent hardness may, in these cases, be obtained by a 
method of difference, since Total Hardness = Temporary H. 
(Alkalinity) + Permanent H. 

In the direct determination of permanent hardness, a 
measured volume of “ Soda Reagent” ( = Q'0 is added to 
101) c.c. of the sample (from which free carbon dioxide has 
been expelled, if necessary), which is then boiled for a few 
minutes, cooled, dilute 1 to 200 c.c., filtered (or otherwise 
clarified), aud 100 c.c. of this filtrate is titrated with 
N/IO hydrochloric acid (volume used = 7*). Permanent 
hardness, in terms of lime per million, is calculated by 
formula 4 (p. 357)— Hp — 28 (Q“~2 r-). 

In the determination of total hardness by “ Soda 
Reagent ” it is neeeshary first to convert all carbonates into 
salts of the stronger acids. It is therefore usual to work on 
the solution in which alkalinity has been determined. This 
solution contains the bases in the form of chlorides, except- 
ing such as originally existed as sulphates. The solution con- 
tains more or less free carbon dioxide, which must be boiled 
off before adding “ Soda Reagent.” The reagent is now 
added in distinct excess (Q'), and the solution boiled a 
few minutes, cooled, made to 201) c.c., filtered (or otherwise 
clarified), and 100 c.c, of the; filtrate titrated with X/10 
hydrochloric acid (volume used = r*). The total harduess 
(H; is calculated by formula 3 (p. 35.5) — (C^* — 2/ '). 

The precipitation of lime and magnesia in these operations 
is so close that the filtrates give but very faint reactions for 
these bases when tested, undermost rigorous conditions, by 
oxalate and phosphate, provided that the filtrates in question 
are perfectly clear. Neverthel(‘.ss an experience, based upon 
many liuinlreds of tehts, convinces me that an error which 
may amount to 50 parts per million invariably occurs in 
this method of assay. The whole of the sources of this 
constantly occurring error are not known, but the following 
list comprises the most important : — 


Error 5 is k very variable one, since tho^recipitates are 
always thrown down in a fl,neiy divided state, and some- 
times the obtaining of a clear filtrate is next to impossible. 
I have ascertained the possible magnitude of this error by 
substituting clarification with a centrifuge for filtration ; 
and may put on record the following results *. — 


lltemarks 


Filtrate turbid. 

CptitnfuKo, till clear. 
Filtrate clear. 


„ turbid. 

Centrirupe, till clear. 
Filtrate clear. 

„ turbid. 
Centrifuire, till clear. 
Filtrate turbid. 


Substances in 

CaO 

CaO i 

Error. 

Solution. 

Actual. 

Found, j 

Contained cal- 

454 

401 1 

53 

cium sulphate 


40.3 I 

61 1 

only. 

464 

420 ; 

28 

Contained cal- 

277 

25 S ' 

19 

cumi bicar- 

277 

203 i 

U 

bonate only. 

.518 

1 4i>3 I 

25 

Contained both 

1 :uo 

1 293 : 

17 

ealeiuin sul- 

230 

174 

50 

phate and bi- 

' 160 

7.i 1 

77 

enrlionate. 

150 

' 140 ' 

10 


390 

1 358 

32 


1 1.W 

07 

8.3 


150 

134 

10 


1 (Ji.n 

: 552 [ 

03 


S''urce of Eiror. 


ElTect of Error. 


Increases the vain p of (r) ; benoe 
reduces that of H. making 
linnlneas ton low. 

Same as above. 


1. PersniKil error in rending to 
tint with Methyl Orange. 

The .solubility of calcium car- 
bonate is 10— 20 jmrts of lirne 
jJCTTuillion. (Oomey’s Diet, 
of Solubilities, p. H2.) 

.'t. The solubity ot magnesium Same us above, 
hydroxide is about 20 per 
uiilliou (op. rif., p. 21(1). 

4. Presence of alkali chlorides Samcasabo\e. 
inerenses the solubility of 1 
magnesium hydroxide. i 
Turbidity of the filtrate, due to [ Same as above, 
lloating particles of calcium - 
carbonate or iiiHgnesium I 
hydroxide winch' have j 
passed through the ])ores of ; 
the filter. j 


Error 1 will naturally vary in amount with different 
individuals, being, to some extent, a personal one. 8o fur 
as cases comiug under my observation are concerned, 
it may be taken as varying from 0* I c.c. to 0*2 c.c. N/10, 
thus introducing an error of from ,5 to 10 parts per million 
into the final result. 

This error may he compensated by the use of a constant, 
ascertained once for all by each analyst. 

Errors 2, 3, and 4 will vary more or less with different 
types of water. The first two are fairly constant, and may 
he considered as inevitable, and inherent in the method ; 
which may therefore he taken as showing a harduess of 
about 10 to 30 per million below the truth, under the most 
favourable conditions. It is probable that an addition of 
25 pet million to the indicated hardness would he an im- 
provement, so far as these errors are concerned; and I 
am inclined to recommend the adoption of this constant for 
the correction of total hardneos, and for permanent hardness 
when directly determined. 


Noie. — The filtrate.s above ilcsenbcd as turbij were, novertheless, 
so nearly clear that tlio turbidity was apparent only to careful 
observation. They had repeatedly passed throngli ordinary filter 
parier. and in nmline work w'ould i-ertainlv have been considered 
satisfactory. The solutions worked on were prepared with great 
care. 

It wdll ho noted that tins experimental investigation covers only 
theea.se in which lime is m solution. The influence of mugnesiti 
has not been specmllv studied m tins connection ; but the following 
lablo contains a senes of naturally occurring waters in which 
magnesia was present. 

The subjoined table contains a series of natural waters, 
ill w'hich the lime aud magnesia were determined in the 
ordinary way, aud the total hardness was also iletermined 
by the method of assay with “ Soda Reagent ” already 
described. The magnesia (found by gravimetric analysis) 
is multiplied by 1*4 to convert it into an equivalent of 
lime ; and the sum of lime and magnesia gives the actual 
total luirdne.''8 in terms of lirne. It will be seen that in a 
few instances the number found by assay with soda reagent 
agrees very closely with the actual hardness ; hut, in most 
cases, it is considerably lower than this, I may say that no 
corrections have been introduced into any of these results, 


Serial 

No. 


Name. 


IW Ordinary 
t^uanl dative 
Aualyms. 


! Hard- ] 
m;H8 as 
; (^aO by j 
Soda 


Error. 


1 


CaO., 

McO X 
1*4. 

Sum. 1 

1 

lie. 
agent . 

Excess, j Defect. 

1 1 

Portage 

184 

170 

300 

.347 

13 

2 i 

Olgiiry 

121 

100 

291 

280 

5 


3 ! 

Regina 

219 ' 

211 

430 

414 


io 

4 

Farm Dam 

849 

376 

725 

711 


14 

5 

Plum Coulee 

.359 

270 

585 

521 


14 

0 

Maiuton 

m 

42 

105 

95 


10 

7 

Mooris 

270 

197 

407 

40.3 


04 

S 

Snowflake 

494 

232 

720 

089 


37 

9 

Kincorth 

129 

102 

211 

190 


35 

10 

Lenorc 

184 

141 

;:25 

319 

0 

11 

Bmscarth 

2,3i( 

104 

.343 

.347 ! 4 


12 

Mwifcomiii 

2118 ; 

160 

4.1S 

437 I . . 

2L 

1.3 

Lillis 

231 : 

127 

801 

330 : .. 

.31 

14 

Gretna 

.354 1 

270 

024 

022 


2 

16 

Suflield ! 

100 ! 

78 

184 

151 


.^3 

10 

Virden'^ j 

2*40 1 

1.30 

382 

.308 


7+ 

17 

La Riviere i 

121 j 

64 1 

185 

179 


0 

18 

Gull Luke j 

, 204 1 

224 

488 

442 


40 

19 

Broadview ] 

170 1 

11.3 

283 

252 


31 

20 

WaiieJla 

149 

132 

281 

209 


12 

21 

Holmfleld 

2.34 j 

134 

.388 

.378 


10 

22 

La Salle 

1.59 1 

225 

384 

3.5.3 


31 

23 

'Wood bay 

103 i 

71 

234 

213 


21 

24 

Lacoiidie 

390 

279 

069 

0.50 


19 

25 

Cheadle 

100 

125 

281 

207 1 .. 

24 

20 

Areola 

196 ! 

90 

280 

230 ! . . 

66 

27 

Trenouth 

129 1 

01 

190 

174 1 . . 

16 

28 

Whitewoodt 

440 

308 

754 

600 . . 

88 

29 

Carbeny 

109 

1)2 

171 

102 .. 

9 

.30 

Langdon 

81 i 

! 80 

101 

125) 1 .. 

82 

31 

Elkhorn 

181 

i 04 

196 

179 , . . 

16 

32 

School Lake 

147 

1 70 

223 

l_- 

190 1 . . 

27 


' High chlorides. 


t Much soda. 
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ntid tlmt the aualytical numbers quoted are taken quite at 
random from the pa)ie« of my notebooks. It was the 
observation of this constant departure from the hardness as 
indicated by quantitative analysis that led me to investigato 
more closely the results driven by the method of assay with 

Soda liea^jcnt.” It will be seen that the amount of the 
difference referred to does not seem to bear any constant 
relation to the total amount of lime or magnesia in solution. 
For this reason I am inclined to think that a turbid filtrate 
(although the turbidity may seem so slight as to be negli- 
gible) is the most impoi(ant source of error, and that which 
is least easily o> oide(l or corrected by the use of an arbitrary 
coDslant. 

The following conclusions are reached, in consequence 
of the Studies just put on record : — 

1. (Ireat care must be taken to secure a clear liquid in 
determining the values /•' and » 

2. Where a ct'ntrifuge is available, thi- is preferable to 
filtration through juiper. 

3. An error of defect is constantly found. 

4. While this errt'r may reach 50 parts of CaO per million, 
it does not usually reach more than 25 parts per million. 

5. If a constant of 25 parts of lime per iiiillton is added 
to the result. s of expcriinciit, a closer approximation to the 
truth will be obtained. 

G. All indirect metliods of determining magnesia, by 
taking the difference between the lime (directly estimated) 
and the total hardness as determined by assay with “Soda 
Xleagent,” and from this difference calculating magnesium 
by the factor 0'714 (= will be inexact to the extent 
that determination of hardness is inexact. 

7. When the magnesia is an important factor in the 
hardness, it is, for this reason, desirable that magnesia 
ohould be independently determined, by one or other of the 
methods of exact dnalysia. 

8. The luelhod of as««.ay by “ Soda IJeagent ” is rather to 
be recommended as a simjile and expeefitious than as an 
accurate and reliulile mode of analysis. 

Problem II. — Pfeifer (Zeits. angew. Chem., 1902, 201) 
says: — “ d'he quantity of lime added may vary within 
certain limits without seriously affecting the resultant 
water.” lie gives examples of treatmeut, which mav he 
Bummnrised thus : — 


— 

JV, 

Ml. 

IX. 

X. 

Total lurdiicss nf (be .smnple. . . . 

377 

.'ll.-: 

.SS.', ■ 

403 

Hardiic's's iluc to urnffiirsiii 

102 

29 1 

504 1 

t.{7 


Ji(\sulfs of treatment, in trhieb the theoretical 
quantities of soda ash leere used, .w that the only deriation 
f roni normal treatment IS ?n the lime. ( C’^^Car.sticity ; 
H = Jiesiduul Hardness.) 


IV. Yll IX. X. 



i'. 

If. 

c. 

H. C. 

i 11. 

c. u. 

(1) Nonna] anioiu't of Iimo . . , 

, VI 

' 4S 


2(5 17 

42 

12 .50 

(2) Bvllcjeiirv oJ nboul 10 . 

0 

5.S 

23 

.').S 20 

(54 

13 73 

(8) E>cfs,s of about 10 

9 

at 

22 

17 20 

1 12 

9 ' r> 


The residual hardness is somewhat higher when a 
deficiency of lime is used, and somewhat lower when an 
excess ot ]inu‘ i.s used, the limit of 10 per ctMit. from the 
normal (juuntity being respected. I'liese results justify 
Pfeiferks assertion that a variation of It) per cent, from the 
normal hme quantum does not seriously affect the character 
of the resultant water. 

In order to stuily the influence of an excess of lime, 
where only lime hurdne.ss is present, 1 treated an artificial 
W'atcr containing 500 parts o'' C'aC) us bicarbonate with lime 
as follows: — 


Treatment. 

1 Causticity. 

Alkalinity. 

Total 

Hardness. 

(1) The natural water 

(2) Added 500 p.arts of lime, 

0 

500 

800 

withoni expellirtff tree 
curb'm dioxide 

0 

260 

263 

(8) Added 600 parts of lime. 

after expelliiiK free 
carbon dioxide 

' 0 

89 

39 

(4) Added .550 parts of lime, 


i.e., 10 per cent, excess 

20 

.‘iO 

28 

(5) Added 600 parks ot lime, 


20 Dcr cent, excess 

i 70 

84 

84 


Note.— P el (‘rinination (2) in the above table is intioduced to 
show the mllueiice of frt'e carbon dioxide in interfering with limo 
treaf iTient. It is true that the sample worked on is not a natural 
water. Noverthokss, it had stood m an open bottle for manv 
huuri ami sliovvcd no bubbles of gas. J have found natnni'l 
\vafers with more free carbon dioxide Ilian wu.s contained, in this 

sample | (2(5," - 39) x = 170 carbon dioxide per million j. 

From this it appears that, up to 10 per cent, excess of 
lime, the hardness of the water is uot increased, although 
the causticity is affected. Addition of more than 10 per 
cent, excess of lime is decidedly injurious. 

Problem 111, — I have put ou record elsewhere (1) 
(J. Amer. Chem. Soc., 1904, 184) (lie fact that bicarbonates 
of lime, magnesia, soda, and barium are more or lews 
decoinpos-ed into raonocarbonates and free carbonic acid, 
on prolonged agitation of their solutions. In tlm case of 
calcium and barium, the monocarbonates formed are imme- 
diately precipitated, excepting 15 to 20 parts per million, 
representing the solubility of these carbonates in pure water. 
Magnesium monocarboiiate remains in solution up to at 
least 1<0 jiarts per million, and sodium monocarbonate is 
indefinitely soluble. All of these monocarbonates react 
alkaline to phenolphthalein ; and de.spite their slight solu- 
bility, even calcium and barium monocarbonates give the 
pink coloration quite distinctly. 

When Uhing a current of air in order to drive off free 
(di.ssolved) carbon dioxide (op. cit.) there i.s danger of 
passing the point at which iiucombincd acid is disengaged, 
and bringing about decomposition of bicarbonate^, as 
described above. By adding phenolphthalein to the sample 
and carefully noting the appearance of a pink tinge, it is 
easy to prevent any considerable error of this kind." When 
lime alone is present the pink tinge remains rather faint, 
no mutter how far the decompo«itioii proceeds, because the 
maximum solubility of ealciuin carbonate is reached almost 
immediately after passing the neutral jiomt. It is ditfeieiit 
when magnesia or soda is present, because the decided 
solubility of their monocarbonates produces a cumulative 
etfect, and the red colour becomes increasingly intense. 
In order to uscertaiu the rate and the extent of dccomposi- 
lion of bicarbonatos on agitation the following experiments 
were made. Agitation was produced by a rapid current of 
air : — 

Sodium Bicarbonate. — (1) A solution containing .'530 
NboO per million was used. After 10 minutes, 12 NugO 
(=2 per cent.) existed as inonocarbonate. After 20 
minutes, 28 Nn.dl ( = .5 per cent.) existed as mono- 
carbonate. (2) A solution containing 778 NagO w^as used. 
After 60 minutes it contained 117 Na^O (- 15 per cent.) 
as monocarbonate. 

Maynesium Bicarbonate. i 


MfrO (txir 
Diillion) iM 
Solution. 

Time 

; of Ajfitatiou 
j (ilmutes). 

MpO ('Mslintf 

1 an 

Mcuociirbouute. 

i 

j Ter Cent. 

27(5 

60 

i ’'17 

13 

27(5 

160 

1 39 

14 

27(5 

360 

5L 

19 

3+3 ! 

15 

28 

8 

3*+3 

1 20 

.'10 

9 

34,3 

25 

! .34 

10 

343 

.31) 

1 40 

12 

343 

60 

: 62 

IH 

(iiio ! 

1.) 

107 1 

18 

<500 < 

.30 

i 1^7 

24 

601) 

60 

1 193 

.32 
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The dacompesltioD is more rapid in concentrated solu- 
tions. Ko precipitation of magnesium carbonate occurred 
in any ot these solutions. 

CcUcium Bicarbonate , — Air was rapidly hubbied through 
a solution of calcium bicarbonate for periods of varying 
duration, and the resultant water assayed. 


Time of Agitation. 

Causticity. 

Alkalinity. 

Hardness 1 Percentage 
by Soda 1 of CaO 

Original sample. 

0 

518 

Ilea gent. 

493 

removed. 

10 minutes 

3 

445 

409 

i? 

:j5 

3 

825 

209 

4.> 

00 1, 

3 

209 

221 

54 

20 hours 

S 

90 

59 

89 

1 


expressed as carbonate, and only the excess of magnesia as 
sulphate. This opinion is at variance with my own \ and 
is dissented fh)m by Allen (this J., lS88f 801). The 
following experiment in illustration of this point may be 
put on record. 

Three volumes of a water sample (Pembina), having the 
composition given below, were concentrated by slow boiling, 
under atmospheric pressure, to two volumes. The pre- 
cipitate contained the whole of the lime as carbonate, and 
only 5 per cent, of the magnesia present in the original 
sample. 


Pembina . — Analysis gave ; — 

Dissolved solids, dry at 100° 0 

„ „ hnatc'd to redness. 


Parts per Million, 
. . . 3,183 

... 2,018 


Loss on heating 570 


It thus appears that a water which owes its hardness to 1 
calcium bicarbonate alone [can be softened fully 50 per 
cent, by vigorous agitation for one hour, Avithout addition of ; 
any chemicals.* j 

Problem IV. — A current of air Avas blown through a ' 
solution of 365 parts of magnesia as bicarbonate and 210 
of lime as sulphate. In two hours the hardness (total) avus 
reduced from 721“ to 526”, and in three hours it a*, as reduced i 
to 448 ’. The softening of the water in this instance cannot, i 
however, bo Avholly ascribed to precipitation of magnesia as I 
monocarbonate, since reaction is possible betAveon calcium 
sulphate and magnesium carbonate with the preciptation I 
of calcium carbonate, leaving inagnesium sulphate in sola- j 
tion. (.)n allowing the above solution to remain at re.st for , 
4S hours, a crystalline deposit was formed, which proved to 
be calcium carbonate. That the iotciaction hetAveen 
magnesium carbonate and calcium sulphate (AAhich occurred 
in this case) is accelerated by agitation is shuAvn by the 
folloAving experiment. A sample containing 332 parts of 
lime as sulphate and 293 of magnesia as bicarbonate was 
agitated by an air current for periods of one and tAVo hours, 
and the lime remaining in solution was determined: — 

Per Million. 


Lime in solution iit llrst 382 

„ „ alter 1 hour 224 

„ „ „ 2 hours 107 


Hence it may be inferred that magnesium carbonate and 
calcium sulphate cannot exist together in natural waters. 
Where, therefore, Ave liiid inagiiesia in a sulphated water, 
Ave are entitled to express it as MgS ()4 up to the extent ot 
one or other of the radicles concerned. f 

Problem F.— Bohllg (abst. in .1. Chem. 8oc., 36,903) ^ 
stales that if, in Avaters containing lime and magnesia with , 
carbon dioxide and sulphuric acid, the free carbon dioxide 
be removed beloAV a boding temperature, calcium carbonate 1 
is precipitated and magnesium sulphate remains in solution. ' 
This agrees with the Avork recorded in Problem IV. He | 
further states that if the free carbon dioxide be removed by | 
simple boiling, the precipitate consists entirely of calcium 
carbonate if sufficient magnesia is present; but Avhen the 
boiling point becomes higher, as in the owse of steam boilers, 
calcium sulphate is precipitated. On boiling magnesium 
sulphate with calcium bicarbonate Hohlig found carbon 
dioxide to escape, Avhlle calcium sulphate remained in 
solution, basic magnesium carbonate being precipitated, or 
even magnesium hydroxide when the boiling point was con- 
siderably raised. Bdhlig considers that when the magnesia 
is not greater than the temporary hardness, it should bo 


llesidue on sulphation 2,}KS4 


Lime. Cat ) 300 

MaKiiosm, MgO 303 

Soda, NaaO BS4 

Sulphuric acid, SOj 1,305 

Chlonuo (Cl) 24 


Pull.v coittbmetl carbon dioxide 209 + 

To determine whether any notable amount of calcium 
sulphate is formed on concentrating a solution containing 
limij us bicarbonate and soda as sulphate, a solution 
containing 370 parts of lime as bicarbonate and 500 
of soda as sulphate avus concentrated by slow boiling, 
at atmospheric pressure, to one-eighth volume, A 
very considcrahlc precipitate of calcium carbonate was 
formed, coiitaiulng only a tnico of sulphates. 

I Problem VI . — Since barium carbonate is somewhat more 
I soluble in water than barium sulphate, the continued 
I agitation of barium carbonate with a solution of calcium 
i sulphate might be expected to cause the gradual production 
I of Imrium sulphate and calcium carbonate, both of which 
substances Avould be precipitated up to their limit of 
solubility. Barium carbonate, if in excess, would also 
reniaiu dissolved up to its maximum of solubility ; but the 
exceedingly small solubility of all these salts would leave 
the Avater practically a soft water. 

E.Tperimmf . — 300 c.c. of a sample containing 269 panrts 
of lime as sulphate, and 269 of lime ns bicarbonate, Avas 
agitated for 30 minutes Avith an excess of barium carbonate. 
The tiltrate contained 317 iiarts of SO.^ as against 370 
originally present, i.e., about 15 jier cent, of the sulphurio 
acid entered into reaction Avith barium carbonate, according 
to the following equation : — 

CaO, SOj -I- BaO, COj = BaO, SO 3 + OaO, COj. 

An old sample of baiium carbonate Avas used in this 
experiment. If freshly precipitated carbonate Avere used 
it is probable that the reaction Avould have proceeded 
further. The best results should occur Avheu the bnrittx^l 
carbonate reacts in statu nascendi. ^ I 

Comment. — The sample contained no free carbon dioxide 
to begin with ; but it may be that the carbon dioxide con- 
I tinually disengaged from the calcium bicarbonate may 
; have ai<lcd solution of barium carbonate, 
i Problem VJT. — The general case 01 the reaction between 
I calcium sulphate and barium oxide may bo expressed 
I thus ; — 

I Cu(),S 03 + BaO « BaO, SO^ + CaO, 

I a a a a a a 


* It will be observed that the determination of hardness tn .such 
a water, Avitli the use of “ Soda Hea^^t.nt ” (see Problem I.), yields a 
i-esult lowi r than the truth by about 25 parts of CaO per niiliion. 
The “ alkalinity ” number is a truer index to tho amount of lime in 
solution. The percentage of “ lime rcraovccl ” is calculated upon a 
basis of 493 per million ongmaTly present, as indicated by the assay 
number. 

t According to Pfeifer (Zeits. f. angow. Clieni., 1902, 194) tlu' 
readily soluble nuignosium salts react with the difficultly buluhlo 
<*alcium salts under boiler pressure, and give rise to tiie formation 
of difficultly soluble magnesium compounds, and more easily 
(Soluble calcium compounds. Magnesia is found as s'ulphate m 
many lioilcr scales, doubtless as the comptwatively insoluble 
Kitfserite modilication (MgSOv HjO). 

Drillield states (thih J., 1^87, 178) that where Avaters containing 
magnesium carbonate are used, the magnesia found in tho boiler 
scale occurs as oxide, and- not as carbonate. 


where a = CaO originally present, or its chemical equiA'alewt 
in other radicals. The constants for such a water, before 
and after treatment with barium, should be as follows : — 

In Solution. | Before. | After. 


CuO 

...... 1 « 

rt 

0 


0 

ft 


0 

i » 

Hardness (permanent) 

j a 

...... 0 

0 

a 

, 

Ilftt.rtlA 

a 

a 

1 
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The above assumes that barjta is added in equivalent 
amount to the lime present ; and that barium sulphate is 
absolutely insoluble. 

The following samples contained calcium sulphate only, 
and were treated with au equivalent amount of barium 
hydroxide. Constants are stated in terms of (’aO per 
million : — 


Jiefore Tmilnicnt. | After Treatiiient. 

Actual I Assay with Soda IVeageut. j Assay with Soda llcagent. 


of ” a/’ 

I Const. 1 

Aik. ! 

11. 

! Hp. 

Caust. 

Aik. 1 

11. 

; Hp. 

3i)«) 

1 1 

0 1 

7 ! 

;o5 

; 348 

1 ! 

[ 





0 

0 

'179 

, 370 






0 

t> 1 

3r)W 

' 3.50 

1 3(11 , 

375 

.158 I 

0 

Mean 

' 0 ; 


3B6 

' 357 

i ; 




4-H 

i ^ ' 

21 

412 

421 

; .101 

.108 ! 

387 

10 

573 


11 

541 

532 

49.*{ 

fiOC 1 

623 

17 


It will be iioteil that the value of “ a ” as given by Soda 
Keageut varies farther from the actual value after treatment 
with barium hydroxide than before treatment. 

When lime as bicarbonate is in golution along with 
calcium sulphate, and baryta is added in amount equivalent 
to the lime present us sulphate, there will be an immediate 
formation of barium sulphate and carbonate, the whole of 
the baryta being thrown out of solution in one or other of 
these combinations. We have seen (Problem VI.) that 
prolonged agitation will gradually bring about solution of 
barium carbonate and cause the final precipitation of mo.«t 
of the baryta as sulphate. I f wo assume the ultimate pre- 
cipitation of all the baryta in this form, the general case 
may be thus e.xpressed: — 

a = ('aO present as sulphate, or its chemical equivalent 
in other radicals. 

/>=< ’aO present as bicarbonate, or its chemical e(juiva- 
leiit in other radicals. 


Cusv /. ( 1 )— rt = 

(W,S 03 + 15a() + ('a0,(('0.,),- Ba(),S()^ + 2C^a(),C()2. 
a h 'ih a a 2a 

6 W t. ( 2 )— -n > & ; — 

Cat), SOg + BaO + (’aO(C(>,)« ^ 

<' <l (( h Ih 

BaO, SO, + OaO, + ('a(>. 

a n "Zb 2h a — h 

Ctm; I. (3)~n < /> : — 

('aO, SU, + BuO + OdOCCO.)^ = 
a a a h z.h 

BaO, SO, + CaO, CYJo + CaO(C(),)>. 
a <1 2 rt 2 a h — a 2{h — a) 

The constants before ami after treatment should be : — 


lu Solution. 


Before. 


After. 

1(1). I 1.(2). I 1.(3). 


CftO 

80a 

COs 

Causticity 

Alkalinity 

Hardness (pennaie-nt) . . 
„ (temporary; . . 
(total) 


a -f h 

Zb 

{) 

h 

n 

h 

b 


0 

0 

0 

0 

U 

0 

0 

0 



a 


1 

'2 (6 -a) 
0 



If a portion of the barium carbonate first formed remain 
undissolved, let x represent such portion. This case is 
expressed in the foUowing equations : — 

Case II, ( 1 )— a - i 

OaO, ISOs + BrO + CaO(COa )2 «= 

an a h Zb 

BaO, SO 3 + BaO, CO^ + CaO, COj + CaO, 8 O 3 . 

(a - a‘) (a - j’) x x (2a -• a'Kaa - j’) a; x 


Case //. ( 2 ) — a > 5 ; — 

CdO, SO, + BaO + Ca 0 (C 02)2 « 

a a a h 2b 

BaO, SO3 + BaO, CO^ + CaO, COg + CaO, 8O3 + CaO. 
{a-x){a-x) X X {2b-x){2b-x) x x (« 
Citse II. (3)— a < h : — 

OaO, SO 3 + BaO + CaO(CO,)j =» 
an a b 2b 

BaO, SO 3 + BaO, CO. + CaO, CO 3 + CaO, SO, + 

(a - x) (a - x) X X (2a - x) (2a ~ x) x x 
CaO(00.).. 

(b — a) 2ib — a) 

And the constants of the water before and after treatment 
should he as follows : — 


In Soluti(ti). 


Before. 

I 11.(1). 


After. 

II. (2). I ir. (3). 


CaO 


Causticity 

Alkalinity 

Hardness (peniiuiient ) . 

(teniiiorary) . . 
„ (total) 


n + b 


2 h 
0 
b 


a 

b 

a -r h 


X a ~ li ->r X b — n X 
X X i .r 

0 , 0 '2{h~a)- 

0 a — h \ 0 

0 a^h \ b~ a 

X X X 

0 a — b ' h — a 
X a - b -Y X h ~ a ^ X 


Note.— I n the above syuoiisos, no ucrount is taken of the 
solubility of burium siilpliate and cnrlioirito or calcmin carbonate. 
Expet-iincntiil mimber« will imturHlIy vary from tlic theoretical 
numbers given in the tallies to Iho extent of the normal solubilities 
of the.se salt s. 


A comparison of the two cases shows that in proportion 
as baryta is thrown out of solution in the form of carbonate, 
the resultant water contains more lime, more sulphuric acid, 
and consequently a higher permanent (and total) hardness, 
the measure of the increase of each of these quantities 
being x. 

The following work is in illiisiration of the case (« > /;). 
If .r had any value wo should expect the hardness, after 
treatment b} baryta, to exceed llie quantity (a - 6 ) by 
that value. In only one instance (^No. 3 ) does the total 
hardness possess a higher value than (a — t). Even if we 
make a correction, to compensate for the inevitable error- 
due to working with “ soda reagent'’ (see Problem I.), the 
value of X indicated would be very small, and would still 
be zero, ill cases I, 2, and 5. It would therefore appear that 
barium hydroxide possesses its full value as a precipitant for 
sulphuric acid, even in the presence of carbonates, when 
vigorous agitation is used. In all the cases here recorded, 
the samples were shaken at frequent intervals, for an hour, 
and then allowed to stand at rest for 20 hours. 


c 

^ i 
B I 

& I 


1 1 
2 I 
8* 

4 

0* 


Actual \ allies. 


Values fnuiirl after 
Treatment. “ Assay 
witli SiMla Reagent.'” 


Difference. 


a 

b 

a — b 

Caust. 

Aik. 

673 

90 

483 

.181 

392 

573 

180 

.103 

330 

3t7 

430 

270 

ICO 

174 

180 

390 1 

80 

.11 1> 1 

283 

294 

.190 : 

100 

230 1 

190 

207 

390 1 

240 

1.50 1 

108 

170 

390 1 

210 

150 

148 

143 


I 


11. 

Hp. i 

1 

Exce.ss. 

j Defect. 

403 

11 


80 

347 

0 


40 

179 

0 

19 


29.1 

0 


17 

174 

0 


60 

140 



10 

134 

0 


10 


* Numbers lii-'h for causticity and alkalinity. 


The experimental treatmcnt.s recorded in the appended 
fable are pretty fully explained by the accompanying notes,. 
The following additional notes furnish what is lacking : — 
Sample 1. ( 1 ) — The natural water. 

( 2 ) — CaO equivalent to lime present. (Formula 9 .) 

(3) — Same, but free carbon dioxide not removed prior to* 
treatment. 

(4) — Like ( 2 ), but using 10 per cent, excess of lime. 

(5) — Like ( 2 ), but using 20 per cent, excess of lime. 
Sample II. ( 6 ) — The natural water. 


]|i0Sl.UM.] 


CANADIAN SEOaaON- 


(7) — Lime treatment^ after carbon dioxide equilibrium. 
(Formula 9.) 

(8) —Soda used for the magnesia component of hardness. 

Sample III. (9) — The Natural water, calculated. 

(10) — The natural water, experimental. 

(11) — Lime, to reduce temporary hardness only. 

(12) — -Normal lime + soda ash treatment. (Forrouhe 
0 and 12.) 

(13) — ilaryta, equal to sulphuric acid. (Formula 13.) 
The liberated lime reduces temporary hardness. 

Sample IV. (14) — The natural water. 

(15) — Normal lime + soda ash treatment. (Forraulaj 
9 and 12.) 

(10) — Lime equivalent to the half hound carhon dioxide 
(Formula 6) ; soda equivalent to magnesia (Formula; 7 
and 10). 

(17) — Soda equivalent to the magnesia existing as sul- 
])hato + twice the magnesia existing as hiearhonate. 

(18) — Half the quantities used in (17). 

8iaraple V. (19) — The natural water, calculated. 

(20) — The natural water, experimental. 

(21) — Normal lime + soda ash treatment. (Formula* 
9 and 12.) 

(22) — Equivalent to (21), hut used ‘<oda instead of 
soilium carhonate and lime. Less sludge will he formed. 

(23) — Soda to precipitate magnesia only. (Formulie 7 
and 10.) 

(24) — Baryta to precipitate half the sulphuric acid. 
(Formula 13 -f- 2.) 

Sample VI. (25) — The natural water, calculated. 

(26) — The uaturul water, experimental. 

(27) — Normal lime + soda ash treatment. (Kormuhe 
9 and 12.) 


m 


(28) — Baryta, to precipitate sulphuric acid. (Formula 
13 .) 

Sample VII. (29) — The natural water, calculated. 

(30) — The natuml water, experimental. 

(31) — Normal lime + soda ash treatment. (Formula; 
9 and 12.) 

(32) — Baryta, equivalent to magnesia. 

Sample VHT. (33) — The natural water, calculated. 

(34) — The natural water, experimental, 

(35) — The natural water, boiled 10 minutes. 

(36) — The natural water, boiled 30 minutes. 

Note. — In these treatments, the sodium bicarbonate ia 
converted into moQocarhouate, and this reacts with the mag- 
nesium sulphate, leaving sodium sulphate and magnesium 
carbonate in solution. Hardness, so far as magnesian 
hardness is concerned, is not removed, but is converted 
into temporary instead of permanent. The lime hardness 
is removed by boiling off the half bound carbon dioxide. 

Sample VIII. (37) — Normal lime + soda ash treatment. 
(Formula; 9 and 12.) Is not warranted, because real 
permanent hardness is non-existent in this sample. 

(38) — Lime, to combine with the half bound carbon 
dioxide. ^Formula 6.) 

(39) --Lime. corresponding to the alkalinity and to the 
inagnoiu. (Formula 9.) 

JRegina. (40) — The nsitural uater, calculated. 

(41) — The natural water, experimental. 

(42) — Normal lime + soda ash treatment. (Formulas 
9 and 12.) 

(4.3)— Baryta treatment. BaO = 1 .912(SOs- 4/3X020). 

(44) — Same, using half quantity. 

(45) — Baryta treatment, following lime to neutralise 
half-bound carbon dioxide. 


Tables llluHtratiny Experimental Treatments. 

The experimental treatments tabulated have been carried out on artificial water samples of 400 degrees of hardness 
(=^ 50 degrees English), 

One litre (d* eueh sample eorjtains ns follows (the figures given are milligrammes) 

Sample I. — 400 lime (CaO) dissolved in excess of carbonic acid. II. 124 lime and 194 magnesia (MgO) dissolvctl 
in excess of carbonic acid. 111. 200 lime, dissolved ns bicarbonate, and 200 lime as sulphate. IV. 116 magnesia as 
suljihate and 170 magnesia as bicarbonate. V. 200 lime and 143 magnesia, both as ;8ulphates. VI. 72 lime and 83 
magnesia, both ns sulphate.s, together with 82 lime and 126 mngiiesia, both as bicarbouates. VII. 178 lime as 
biearbonate, and 160 magnesia as sulphate, together with 240 soda (Na-jO) ns suli>hate. Vlll. 178 lime as bicar- 
bonate and ICO magnesia as sulphate, together with 240 soda ns bicarbonate. 

lieginu. — Analysis gave Lime (CaO), 148; magnesia (Mg( )), 158 ; soda (NiioO), 170 ; sulphuric acid (SO3), 484 ; 

fully bound carbon dioxide ((’O^), 114. 

]^r explanations as to the several treatments, see the text of the paper. 

Reagents. — (Quantity is given in lbs. per 1,000 gallons. Cost is given in cents per thousand gallons. 









Hardness. 

Koda (Nii.O). 




0 ^ 

Kcti gents 












t Sample. 

Cj 

a 

. 






c 





d 

Remarks. 

U 

Kind. 

Quan- 

tity. 

Cost. 

Caustic 

c 

■« 

1 

E 

H 

B 

ei 

Total. 

Origina 

Added. 

s 

0 

H 

tt 

i 


J. 

1 

None 

0 

0 

0 

460 

400 

0 

400 

0 

0 

0 

0 

Calculated. Soft scale forming. 


2 

CaO 

4*0 

2’0 

5 

3l 

31 

0 

31 

0 

0 

0 

0 

Normal treatment. Free CO# removed. Water 
good. 

Free CO* not removed. Treatment unsatls- 


3 

,, 

4*0 

2-(l 

0 

208 

210 

0 

210 

0 

0 

0 

0 















factory. 


4 


4-4 

2’ 2 

16 

:>i 

22 

0 

22 

0 

0 

0 

0 

Used 10 p<;r cent, excess lime. Water too 















caustic. 


5 

„ 

4-8 

2*4 

01 

67 

67 

0 

67 

0 

0 

0 

0 

Used 20 per cent, excess lime. Water very 

11. 














caustic. 

6 

None 

0 

0 

0 

396 

396 

0 

.'JIW 

0 

0 

0 

194 

Calculated. Soft scale forming. 

Very fair water. Will form a little soft scale. 


7 

CaO 

fi'fiO 

3-34 

33 

72 

26 

0 

26 

0 

0 

0 


8 f 

NttaO 

3*97 

1'98 

153 

299 

! 1.5 


IS 

0 

.302 

302 


Treatment unsatisfactory and expensive. The 


® t 

3*03 

]0'57 



1 

! i 






j water will foam. 





12*65 



j 

i i 






1 

III. 

f> 

None i 

0 1 


0 

200 i 

200 i 

200 460 

0 

0 

0 

0 

Calculated from known composition. 


lu 

„ 


' 0 

0 

175 1 

175 ! 

212 

888 

0 

0 

0 

0 

Expenmental numliers. Bail feed water. 


11 

CaO 

2*0 

1*0 

28 ^ 

3*2 

32 

178 

21t> 

0 

0 

0 


To eliminate temporary hardness only. Un- 















satisfactory. 


12^ 

NaaOOa 

2-0 

1*0 

0 

126 


0 

102 

0 

222 

222 


Fairly satisfactory. 



3-8 

6*7 

1 

102 j 











6*7 









1 



13 

BaO 

1 

5-17 

16*41 

0 

1 

48 j 

1 

48 i 

14 

61 

0 

0 

0 

1 

A very good feed water. 
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Tablet Illustrating ExperimetUtd rreoA««fi^*--coDtmtted. 


IV. I 


V. 


VI. 



Reagents. 




Hardness. 

Soda (Na<0). 

'umber 

Treatmeni 

1 

i 

1 

i Kind. 

1 

1 Qnan- 
1 tity. 

Cost. 


'S 

3 

1 

a 

0 

u 

i 

1 

j 

"S 

1 

‘C 

i 

T3 

rs 

i 






1 ^ 

H 

Ph 

H 

0 

. < 


14 

None 


0 

1 0 

2.37 

237 

! 160 

.397 

0 

0 

6 

irj (;au 

NajCOj 

0-30 

1 3-01 

3- 15 

4- 51 

1 3-4 

67 

30 

' 0 

1 

30 

0 

176 

170 


1 

1 

1 

7 ‘00 

1 








16 { 

I CaO 

1 2*34 

ri7 

110 

240 

9 

' 0 

9 

0 

436 

430 

jVi iijO 

4-3() 

15-20 




j 






10-43 




i 





17 

NiiiO 

o-ori 

2f32 

217 

4.50 

0 

1 0 

0 

0 

09.5 

095 

18 

•• 

3.48 

12-10 

100 

304 

161 

0 

j 

IGI 

0 

348 

318 

19 

Nmic 

0 

0 

0 

0 

0 

too 

400 

0 

0 

« 

20 

(la(> 

0 

0 

0 

3 

7 

! 374 

381 

0 

0 

0 

21 f 

2-01 

1-00 

25 

4.5 

45 


50 

0 

444 

1.14 



7-00 

11-10 

12-40 










Nii.,(X)s 

3*77 

.5-00 

20 

40 

40 

4 

50 

0 

442 

44-2 

Na,() 

2*22 

7-77 









13*43 









23 

NiiaO 

2 ‘22 

7‘77 

15 

23 

23 

209 

2.32 

0 

222 

222 

24 

BaO 

r>'43 

10 

0 

13 

13 

188 

201 

0 

0 

0 



0 

0 

0 

200 

200 


.. 


2.'? 

None 

0 

0 

0 

209 

209 

193 

402 

0 

0 

0 

20 , 

OtiO 

Na.OO, 

0 

0 

0 

210 1 

193 

210 

403 

07 

0 

0 

0 

27 { 

r»‘iio 

3‘(i(; 

2 -.50 
5-49 

48 

91 

67 

0 j 

0 

214 

211 




7-99 









28 

BaO 

B‘2S 

16-84 

115 

295 


13 1 

308 

0 

0 

0 

29 

None 

0 1 

0 

0 

178 

178 

224 

402 

240 

0 i 

210 i 

30 

CaO 

0 1 

0 

0 

179 1 

19.-( i 

202 

894 

240 

0 1 

210 i 

61| 

(■•02 

2‘01 

72 

132 

45 

0 

45 

240 

219 

489 i 

NaaCOs 

4 ‘20 

0‘3S i 



1 




BnO ! 


S-39 , 




1 





32 


0‘12 

IS ‘30 

.50 

leo 

45 1 

0 1 

45 

240 

0 ; 

240 

33 

34 

None j 

0 

0 

0 

394 

178 ; 

224 i 

400 

210 

1 

0 

240 1 

” i 

0 ! 

0 

0 

380 1 

102 ' 

0 

402 

240 

0 ; 

240 j 

33 

Boiled 

10 nimulCH. 

22 

222 ' 

188 ' 

0 

188 

240 

0 

210 1 

30 

'• i 

30 nnnutes. 

.34 

Io2 j 

135 

0 

135 

240 

0 

240 1 

37{ 

Cat) 1 

4*00 ; 
4’26 1 

2-00 

0-39 

103 

372 1 

02 

0 ' 

! 

<12 

240 

249 

489 ! 

1 



S-39 




j 





88 1 

CnO 1 

3‘'.)4 ! 

1-97 

110 

195 

90 

0 

90 

240 

0 ' 

210 

39 

1 

1 

0-10 1 

3-05 

.-IS 

65 j 

51 ' 

0 

54 

240 

0 ; 

240 1 

40 1 

None 

(1 

0 i 

0 

145 j 

1 


,304 

170 

0 I 

170 

41 

CaO 

0 

(» 

0 

151 



372 

170 

0 i 

170 

42 ( 

3‘72 

]-S0 

45 

S-1. ‘ 

39 

*0 

39 

170 

208 

438 1 

1 


N.isCOj 

4'5S 

0-87 1 

S-73 


i 


] 






BaO 

4'8H 

li-O-l , 

34 

95 1 

67 

0 ! 


170 

0 

170 

44 ! 

1 

” 

2‘4't 

7-66 1 


i 


j 



Eemaiks. 


28(5 A ver\- bod feod water. Coleiilated numbers. 
. . I Satisfactory Iced water. 


Watei- is too caustic and will foam. 


j Water much too caustic ond will foam. 


143 [ t^alculatcd from known composition. 

14<3 j Expenraental numbers. Forms hard scale. 
.. 1 Will not form scale, but will ioaiu. 


, Result like (21), nttaiiK'd at greater cost, will l>o 
1 less sludge to get rul of. 


.. I Magnesia hardness nloiio reduced. Will still 
I form scale to about hull iho extent of original 
j water. 

.. The expected results arc' gi\en in the second 
lino of hgures. Is like (23). hut fiee from soda 
salts. 

212 ! Calculated from known eonpiosition. 

212 ! Rxpernnenl ally determined. Haduater. 

,, 1 Salisfuctory. 


.. ' Uiusatisfacfory, 

130 * Nnmhers ealeul.nted from knoun composition, 
1(!0 liiperimentnl mini hers. 

.. Is satisfactorily softened, but Mill foam. 


I 

I Very satisfactory treatment. 

I liJO (Calculated from known composition. 

: 160 ; Exponmental nnmbers. MgO shows up as 
' carbonate. 

I This Mater is only stable in the cold, Pre- 
! eipitates carbonates (ehietlv CaCO^) on 
i boding. 

I Treatment unwarranted. J’roduecs a foaming 
supply. 


I Treatment satisfaetory, 

>, very aatistaet ory. 


Salisfaetorily .softened, but will foam. 


I Very g(X)d feed water. 


Itbtrpool i^ertton. 


PRESENTATION TO DK. T. LEWIS BAILEY. 

A dinner wus held at the Hotel Ht. George on Tuesday, 
26th April, at wliich Dr. Bailey was the guest of the 
members of the section. 

During the evening Mr. Frank Tate (chairman of the 
section), after rending letters of regret at their inability to 
Btttmd from ]V[r. Eustace Carey, Mr. Forbes Carpenter, and 
Dr. Cbas. A. Kohn, presented to Dr. Bailey a silver salver. 


Letters were also received from Sir David Gamble, Messrs. 
M H. Lever, Thos. Tyrer, H. T. Mannington, Watson 
Smith, Koscoe Brunner, and Win. Earp. 

The Chairman said when at the end of last year they 
heard with so much regret that Dr. Bailey had resigned 
the local honorary seendaryship, it was felt ho could not 
be allowed to retire without the members of the section 
showing their appreciation of his long and excellent services. 
In asking Dr. Bailoy^s acceptance of the salver on behalf 
of the members of the section, he did so remembering the 
many years of steady and unostentatious work Dr. Dailey 
had performed for the section, his splendid powers of 
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organisation and ooratnand of detad, and bis aver read^ 
courtesy and kindness, and, on more than one occasion, his 
quiet diplomacy. He asked Dr. Bailey to receive the salver 
from the members of the Liverpool Section as a token of 
their gratitude for his past services and of their best wishes 
for his future happiness and prosperity. 

The inscription on the salver read as follows : “ Presented 
to Dr. T. Lewis Bailey by the inemberH of the Xiiverpool 
Section of the Society of Chemical Industry as a token of 
their appreciation of his valuable services as Honorary 
Secretary to the Section, 189«1-1904.’* 

Dr. Bailey, replying, expressed his heartfelt thanks for 
the, goodwill of the members in so hospitably entertaining 
him and presenting him with a lasting memento of his 
connection with them. The Liverpool Section held a very 
satisfactory position in regard to its papers, and subjects had 
been introduced of a type which was worthy of more con- 
sideration-such subjects as, for instance, Railway Rates 
on Heavy Chemicals, the Developmtmt of Canals, &c. A 
great deal might be gained by discussing subjects of general 
interest to chemical manufacturers and bringing such 
subjects to the notice of the proper authorities where 
changes were considered necessary for the well-being of th(^ 
industry. He n'ferred also to attempts made in the 8(*ction 
to bring members together in such a way as to give more 
opportunity for an exchange of ideas than was possible at 
ordinary meetings. In a scatti'rod section great difficulties 
uere necessarily experienced in the attainment of such a 
desidi'i'atinn, but perbaps his worthy successor Avould be 
able to see some way of bringing members together in such 
a way as to produce a firmer bond of union, and con- 
se(iuently a stronger and more weighty organisation, 
d'hanking the members for their goodness to him that 
evening m recognising services which any member, he 
trusted, would willingly render to their Society, he could 
not refrain from e\ pressing his thanks also to all with 
whom lie had bad dealings, chairmen and members 
generally, lor the ever nuidy assistance they had at all 
times accorded him. 


aonijon ^rttioiu 


Meeting held at Burlington Houses on Monday^ 
May ‘2udt 1904. 


Mil. WALTER F. REID IN THE CHAIR. 


The Chairman said the Committee* of the Section had 
just decided to send a resolution to the Council, inviting 
the Society to meet in London in 1905. They had generally 
held the meeting in London every four years, but this 
year, being the fourth since they last met in London, the 
choice had fallen on New York. He understood that their 
American friends were providing a most lavish programme, 
and that they had made every preparation to receive the 
members with the utmost hospitality. He made this 
unnouncenient now in the hope that the members-would 
support the invitation when it came forward, and would 
also be prepared to help when the time came for making 
the arrangements for 1905. He was also pleased to 
announce that Prof. Liversidge, the chairman, and Mr. 
Walton, the secretary, of the New South Wales Section 
were present that evening. 

DETERMINATION OF MINUTE QUANTITIES OF 
BISMUTH IN COPPER AND COPPER OliES. 

BY T. C. CLOUD, A.R.S.H., F.I.C., F-C.B. 

In the Journal of the Chemical Society for 1862 there 
appears a paper by Abel and Field entitled “ On the 
Analysis of Commercial Coppers,’' in uffiioh they describe 
a (jualitative test for bismuth based upon the fact that 


m 


when lead iodide is ^oipitated in the pmenoe of even 
minute traces of this metal, the iodi^ precipitate is 
coloured a dark orange or crimson tint, the depth of 
colour varying in intensity with the amount of bwmmh 
present. They also show that this coloration is still more 
marked if the precipitate is re-dissolved by heating the liquid 
and allowing it to cool again, when the lead iodide crystal- 
lises out from the solution in the form of scales. If no 
bismuth is present these scales are of a brilliant golden 
yellow colour, while the smallest trace of bismuth gives to 
the scales a more or less orange or red tint. 

Field, in the same journal, points out that the colour is 
seen to greater advantage if the lead iodide precipitate 
is dissolved in boiling dilute hydrochloric acid and then 
allowed to crystallise out on cooling. I confirmed this 
observation, and now make the qualitative test by adding 
to the mixed lead and bismuth solutions only just sufficient 
potassium iodide solution to precipitate the whole of the 
lead. I then add just sufficient hydrochloric acid to 
entirely dissolve the precipitate at the boiling temperature. 
On now allowing the solution to cool by placing it in cold 
water, the lead iodide crystallises out from the solution 
in the form of scales, which collect at the bottom of the 
test tube and indicate by their colour the presence or 
absence of bismuth. The delicacy of this test is proved 
by the fact that even so small a quantity of bismuth as 
O’OOOOOl grm. is distinguishable. 

About 15 years ago 1 made a number of experiments on 
this reaction with the view of evolving a quantitative 
method from it, the result of wliieli I now propose to place 
before you. I found, after u long investigation, that with 
quantities of bismuth of about 0 *0001 grra., the colour of 
the crystalline precipitate varied considerably although 
the quantity of bismuth was the same and the experiments 
were performed under the same conditions so far as 
practicable. The rate of cooling had a marked effect, as 
might be expected, on the size of the crystals, and con- 
seijuently on the colour of the crystalline precipitate. The 
lustre of the crystals also varied, and this increased the 
difficulty. Finally, this method was abandoned. It 
afterwards occurred to me that the colours of the precipitate 
produced in the first instance, and without re-solution and 
subsequent bepamtion in a crystalline form, might he 
comparable. After a searching investigation, this was 
found to be the case, and a quantitative method was 
evolved which easily determines O’OUOOl grm. of bismuth. 

For the determination the following solutions are made 
up : — 

Bisnmth Nitrate, by dissolving pure bismuth oxide in 
nitric acid and diluting so that I c.c. contains 0*0001 gtm. 
bismuth. Sufficient nitric acid must be present to prevent 
basic bismuth salt fi om precipitating wiien the solution is 
diluted. 

Lead Nitrate Solution^ made by dissolving 6 grms. of 
pure lead in nitric acid. The solution is evaporated until 
excess of nitric acid is removed and lead nitrate crystallises 
out. This is then dissolved in water and made up to one ; 
litre. 

Potassium Iodide Solution, made by dissolving 85 gtms, 
of the salt in water and making up to 4 litres. In order 4o> 
make the determination I take the solution containing the’ 
unknown quantity of bismuth, and which must be free froifi 
lead, and add to it a definite quantity of the lead solution, 
and then precipitate the lead iodide with the potassium 
iodide solution in a Nessler’s tube, and compare the colour 
of the precipitate produced with that formed under similar 
conditions, using known quantities of the bismuth solution 
run from a burette. A series of precipitates are produced 
in this way until one is made of the same shade as that 
produced in the solution under examination. The quantity 
of bismuth solution used in producing this particular shade 
of precipitate then gives the quantity of bismuth present. 

The comparative experiments are made as follows ; — 
5 c.c. of the lead solution are measured with a pipette into 
a Nessler’s tube, to this is added 1 c.c. of dilute nitric acid 
(1 — 24), ond then the known quantity of bismuth sothtion 
from a burette. The solution is now made up with wttt«r 
to the 25 C.c, mark on the tube and then potassinwi io<|^c 
solution added to bring the quantity up to the 50 c.c. iMudc. 
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The conteots of the tube are well agltateil and allowed to 
stand for 15 or 20 minutos before making the final 
comparison. 

In dealing with metallic copper the following procedure 
is adopted. A suitable quantity of the metal is disHolved 
in nitric acid. To the cold solution carbonate of soda is 
added carefully until a permanent precipitate commences 
to form ; the solution is now added very slowly drop by 
drop with constant stirring until a small quantity of 
permanent precipitate is produced. The beaker is allowed 
to stand in the cold with frequent stirring for about three 
or four hours and the solution is then filtered. The 
precipitate without wasliing is dissolved in dilute hydro- 
chloric acid and precipitated with hydrogen sulphide. Tlie 
precipitate is washed with a solution of hydrogen sulphide 
and IS then dissolved in nitric acid, the solution being 
received in a ^-litre flask. If the copper contains an 
appreciable quantity of lead the original solution must bo 
evaporated with sulphuric acid, cooled, taken up with water 
and filtered, before precipitating with hydrogen sulphide. 
From the solution iu the -}-Iitre flask 125 c.c. are taken 
and to this 5 c.c. of the standard lead solution are added. 
After agitating, the solution is neutralised with ammonia 
and then ammonium carbonate is added drop by drop with 
constant stirring until in slight excess, and finally ammonia, 
also in excess, sufficient to keep all the copper in solution. 
It is heated on water hath and then allowed to cool. The 
precipitate is filtered ofF on to a small filter and waslied 
with water containing ammonium carbonate until all 
copper is removed. 'I he precipitate is dissolved on the 
filter with dilute nitric acid and the filter washed with 
dilute nitric acid and water, used alternately, the filtrate 
and washings being received in a small glass dish. The 
solution is evaporated on the water batli until the lead 
nitrate begins to crystallise out. The contents of the dish 
are dissolved in a litll.e water and transferred to a Nessler’s 
tube, using at first hot water, then diluted nitric acid (I — 12), 
and finally water up to the 25-c.c*. mark. The solution in 
the Nessler’s tube is now made up to the 50-c.c. mark with 
the standard potassium iodide solution and the pre- 
cipitate produced is compared with precipitates made us 
de.scribed above, using known quantities cf standard bis- 
muth solution until a precipitate of the same tint is 
produced, when the quantity of bismuth solution used for 
the production of this particular tint gives the quantity of 
bismuth present. 

A large number of test experiments were made, using 
pure copper solutions to which known quantities of the 
standard bismuth solution were added and the process 
carried out as described. There was in no case any 
difficulty in determining quantities as small as O’ 00001 grm., 
and differences of this amoiiut are easily distinguishable 
in the colour of the precipitate produced. 

In the case of copper ores, the method employed is to 
dissolve in a mixture of nitric acid and sulphuric acid, and 
evaporate until sulphuric acid fumes come off freely. 
When cool, the residue is treated with water, a drop or two 
of hydrochloric acid added and the solution filtered. The 
solution is now treated with hydrogen sulphide, and the 
process completed as described for metallic copper. 

In the case of very pure copper or copper ores variations 
in the quantities of bismuth present, even when in so small 
a proportion as O’OOl per cent., is of the utmost 
importance. 

After fifteen years’ experience of this method in the very 
large number of determinations which I and my staff have 
had to make at the laboratory of the Wallaroo Smelting 
Works in South Australia, 1 can, with confidence, 
recommend it to your notice as a thoroughly reliable and 
delicate method for determining minute quantities of 
bismuth in copper or copper ores. 

Discussion. 

. Mr. F. F. Renwick said that a method which depended 
, • on the variation in colour of a precipitate and which was 
to be used for the estimation of bismuth in small quantities 
must be used with the greatest caution, remembering the 
great variation in the colour of precipitates — especially 


the iodides — which was kno^vn to occur. He need only 
mention two; silver iodide varied considerably iu colour 
according to the conditions under which it was precipitated 
and the treatment it received subsequently. A still more 
remarkable ca.se was that of mercuric iodide. Under 
certain conditions the precipitate was yellow, whereas 
under others it had a brilliant red colour. An interesting 
example was recently described by Dr. Luppo-Cramer in 
the Photograph ische Correspondenz for December 1903, 
who showed that if mercuric iodide was precipitated in the 
presence of gum arable it had a brilliant red colour, 
whereas in the presence of gelatin it always came down 
yellow. There was a very marked differenue in sensitive-^ 
ne.<58 to light between the two varieties. 

Mr. G. T. Holloway said he bad used a qualitative 
method wliich he believed was first described to him by 
Mr. Arthur Wingbam and which resembled that described 
as introduced by Abel. It was employed for testing the 
precipitate which had been weighed as bismuth oxide, to 
ascertain whether it contained lead. The method usually 
employed with metallic copper was to dissolve about 
20 grms. in nitric acid, to add sodium pliosphate and 
saturate withanimoDia. Lead, bismuth, and iron were thu» 
precipitated as phosphates, and after being filtered off were 
separated, the lead with sulphuric acid with the usual 
precautions, and the bismuth from the filtrate with 
sulphuretted hydrogen. The bismuth was finally weighed 
as oxide and then frequently contained a trace, and some- 
times a good deal, of lead, fine could obtain a good idea 
as to the amount of lead by a metho<l similat* to that 
described by Mr. Cloud. The weighed precipitate w'as 
dissolved in one drop of strong nitric acid, and about half 
a cubic centimetre of water, a couple of drops of cold 
saturated solution of lead nitrate, and a drop nr two of 
10 per cent, potassium iodide solution were added. If no- 
bismuth was present the precipitate would of course be 
bright }eUow, while bismuth rendered the precipitate more 
or less brown or reddish. If the original weighed precipi- 
tate, which perhaps only weighed half a milligramme, wao 
practically pure bismuth oxide, the iodide precipitate would 
lie distinctly red. With practice, the operator could tell 
whether the bismuth oxide was sufficiently pure to be 
counted us ]>ure for ordinary purposes. He was speaking 
of ordinary commercial analyses, w-liere, for instance, it was 
necessary to say whether the amount of bismuth present 
was above or below a certain stated limit. 

Mr. Cloud, in reply, said the quantities of bismuth 
which affected Wallaroo copper was considerably smaller 
than generally occurred iu ordinary commercial coppers. 
The average of a very large number of determinations 
over a period of some years showed they did not contain 
more than O'OOl per cent. If that amount was doubled it 
would materially affect the quality of the copper. The 
quantity he had named in the paper as being easily dis- 
tinguishable was such that if that quantity was doubled, tho 
difference in colour of tho precipitate was most marked, 
and there was no difficulty in distinguishing between 
0*001 mgrm. and 0*002 mgrm. Prepared as described, the 
precipitates were perfectly uniform in colour for the same 
quantity of bismuth, and the remarks of Mr. Hemvick iu 
reference to mercuric iodide did not in any way apply in 
the case of lead iodide, prepared as described in the 
paper. 

DETPIRMINATION OP MINUTE (QUANTITIES 
OF ARSENIC IN COPPER ORES AND 
METALLURGICAL PRODUCTS. 

BY T. C. CLOUD, A.R.S.Sf., F.T.C., F.C.K. 

The Chemical News of January 14th, 1881, quotes, 
apparently in full, a paper entitled, “ On the Detection and 
Determination of Arsenic in Organic Matter,” by Messrs. 
Chittenden and Donaldson, which appeared in the American 
Chemical Journal, vol. 2, No. 4. An arrangement of the 
Marsh apparatus is there described and figured ; this 
arrangement I have employed for the last twenty years for 
the determination of minute quantities of arsenic in copper 
ore and metallurgica] products with the most successful 
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result?. When the process— as described in the paper 
mentioned — first came under my notice, I subjected it to a 
most severe investigation to ascertain if it was suitable for 
the purpose I had in view, vu,, the accurate determination 
of minute quantities of arsenic down to say 0*005 per cent, 
in cupriferous ores and metallurgical products. Numerous 
experiments were made with the apparatus, using known 
quantities of arsenic and conducting the experiments uuder 
the same conditions as would occur in practice u ith the 
materials under consideration. It was found that when all 
the precautions mentioned by the writers were observed in 
the use of the apparatus, thoroughly satisfactory results 
were obtained, with one curious exception which is not 
referred to by the authors of the paper. The experiments 
were performed in the following manner:— The solutions 
containing the known quantity of arsenic were evaporated 
n ith sulphuric acid until fumes of this acid camo off freely ; 
the cooled residue taken up with water and filtered, if 
necessary, into the funnel of the apparatus, from whence it 
■\v!is allowed to pass into the Marsh apparatus drop by drop, 
^rhe i)ortion of the tube containing the mirror was cut off 
-nnd weighed with and without the mirror, the difference 
giving the amount of arsenic. I found that in the presence 
of ir'>n salts the results Avere invariably low. 1 may say 
here that the authors recommend alloying the zinc A\'ith a 
smah quantity of platinum. This precaution Avas not 
adopted as it was considered too troublesome, and pure 
zinc only Avas used. Some years previously Messrs. 
Ghulstone and Tribe had introdneed their copper zinc 
couple to the notice of chemists, and it occurred to me as 
being possible that if a small amount of copper were intro- 
duced into the Marsh apparatus so as fa set up this 
combination, the defect to Avbich I have referred might he 
leiuoved. This was found to be the case. Duplicate ! 
ex])erimeiits were performed, using the same quantities of I 
iron and arsenic ; in the one case there was no copper ' 
solution employed, and in the other the small necessary 
amount Avas added Avhen starting the Marsh apparatus, lu 
the former case — as previously stated — the amount of 
arsenic was invariably short of the proper quantity, while 
iu the latter case the full amount of arsenic was evolved 
and collected in the form of a mirror. 

Using *10 grins, of zinc it was found that the presence of 
<)‘05 to 0*08 grin, of copper vas required in order to ensure 
the complete evolution of all the arsenic. The INfarsh 
apparatus Avhich T have used is substantially as described 
in the piiper to Avhicli 1 have referred, except that the fuuuel 
tube is very much shorter, the funnel being just clear of 
the stopper; the cork shown is not used, but a hollow 
glass stopi»er carrying the exit tube and the funnel is 
Buhstitiited hir it. The generating bottle is placed in a 
beaker of cold water during the operatiou. For drying the 
gas I use a U tube, one leg of Avhieh is packed with filter 
paper and cotton avooI and the second limb Avith granulated 
eiilciiini chloride. The tube is of combustion glass 6 mm. 
internal diain. and of such length that at least two inches of 
;tlie full-sized tube projects beyond the furnace, followed by 
about three inches drawn out to about 1 mm. internal 
diam., finishing with a finely drawn out jet. 

The detenniuatiou is made as follows 2 grms. of the 
fiiicl> ground ore is troaied in a covered beaker with 
20— .*30 drops of concentrated sulphuric acid, then 
sufficient nitric acid is added and digested on a water bath 
until decomposed. 1 may here mention iu passing that 
pyritic ores of copper are far more rapidly decomposed in 
this way than by heating at a higher feinperature and | 
Avithout the annoying formation of sulphur globules. | 
When the decomposition is completed, the coA'tr and sidc.s j 
of till' beaker are Avashed down and the solution evaporated ^ 
111 the beaker, first on the water hath and finally on the j 
T^aiid hath, until nearly all excess of sulphuric acid is ; 
removed. When cool, the residue is taken up with water, 
he.'ited, and filtered. The filtrate is received in a beaker of 
suitable size for plating out the copper by the well-known 
electrolytic method, either on a platinum cone or — as I 
prefer — on a platinum cylinder. A previous determination 
of the copper on another portion of the ore having been 
made, it is easy to stop the electrolysis of the solution for 
the arsenic determination while it yet retains the proper 
Amount of copper, viz.y 0*05— 0*08 *grtu. The platinuflfe 
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cathode with its coating of copper is now washed in a dish^ 
and the solution in the heaker with the anode is heated 
until all deposit on the anode has dissolved. Hie anode 
is then aleo washed in a dish and the contents of the dish 
added to the beaker and the whole evaporated do^n to a 
small hulk, about 5 — 10 c.c. The hydrogen bottle has, 
in the meantime, been charged with 40 grms. of zinc and 
dilute sulphuric acid (1 — 7 of water) run in, in sufficient 
quantity to cover the zinc. After the gas has been coming 
off freely for about 10 minutes, the gas burners are lighted 
and the tube heated to a red heat for a length of about 
6 ins. At this stage the soluiiou is transferred to the 
funnel, the stop cock of which has already been set so as 
to deliver the liquid in drops at the rate of about 2 — 3 a 
minute. Additional acid is added to the solution in the 
funnel, if necessary, in order to keep up an even production 
of gas, and the funnel is finally washed Avith this acid. 
The time required to pass the sohitiou from the funnel to 
the flask will vary Avitli the quantity of arsijnic present. 
For quantities up to 2 mgrms. I allow about 2 hours and 
an extra hour for every additional mgrm. When the whole 
of the solution and washing have been transferred to the 
bottle, the heating of tlie tube is continued for about 15 
minutes. The gas jets are now extinguished and the tube 
allowed to cool Avhile the current of hydrogen still passes. 
When the tube is only just hand AV'arm, the portion contain- 
ing the mirror is cut off’, Aviped clean and placed iu the 
dericcator, and weighed after 20 minutes. After Aveighing. 
the arsenic is dis, solved from the tubs with nitric acid, 
the tube aa ashed with water and dried iu the water oven 
and re-weighed, the difference between the two weighings 
giving, of course, the amount of arsenic. 

It is needless to remark that blank e.vperlments must be 
made with the zinc, sulphuric and nitric acids used. 

Jt Avill be noticed that the process described involves the 
use of oiil}’ three reagents, which are not difficult to 
obtain free from ar.>enic. The hahincc used is a fine 
instrument by Sartorius, which turns easily with 0*05 
mgrm. 

Discussion. 

Mr. Fairley said as far as he could judge the proces.s 
was an exceedingly good one. It beemed remarkable that 
the arsenic could he weighed in the manner described. It 
I Avas evident that a very delicate balance was necessary, and 
he should like to know what the actual weight of arsenic 
obtained in a number of experiments might he. He 
I gathered that the author operated on 2 to 4 grms. of ore 
Avhich contained very minute quantities of arsenic, so he 
Avould have a very small quantity to Aveigh. 

Mr. Grant Hooper asked if Mr. Cloud had had any 
experience in the estiuoatioii of arsenic in copper by Clark’s 
process. A valuable paper was brought before the Society 
by Mr. Flatten some years ago in which lie pointed out 
the advantage and convenience Avith Avhieh arsenic iu small 
quantities could he estimated in copper by dissolving the 
metal, preferably in the form of turnings, in ferric chloride 
solution and distilling it. He Avas aware that Mr. Cloud 
had specially referred to the estimation of arsenic in copper 
ores rather than iu metallic copper, hut it seemed to him 
that it must frequently happen that the quantity he had to 
deal with might turn oui to he very much larger than ^ould 
he suitably estimated by such a means as he had brought 
forAvard, If the nitric acid solution to which he refeirod 
Avere evaporated down, redissolved in hydrochloric acid, 
reduced by sulphurous acid or sulphite, and then added to 
Clark’s solution in a small flask and distilled, n very ready 
means AA*a8 presented of estimating even an exceedingly small 
quantity^ of arsenic. Two-tenths of a mgrm. of arsenious 
sulphide obtained by a distillation process of this kind could 
he accurately weighed and its identity established, hut if 
the quantity of arsenic was still too small to he capable of 
any' such gravimetric estimation then a portion of the same 
nitric acid solution reduced as described might he put into some 
such apparatus as Mr. Cloud had brought before them^ but 
instead of Aveighing the tube with and without the arsenic 
mirror he would suggest that a more practical and certain 
way with such an exceedingly small quantity of arsenie 
s.nrould be to compare standard mirrors. 
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Mr. Ctoup, in reply, paid the quantities they had to deal 
with were too small for a diritillation process, which they 
had used- where they required to separate arsenic and 
antimony in any ores where these occurred in fairly lar^je 
quantities. He quite agreed that in the case of very small 
quantities the standard mirror as applied to the process he 
had brought forward would very materially assist the work 
both in the matter of time and probably in accuracy. The 
quantities actually weighed were down to O' 1 mgrm. The 
balance tamed to O’Cr* mgrm., but an3dhing lower was 
rarely actually weighed, for if 2 giuns. of ore was taken and 
the arsenic in the tiibe appeared to he below the weighing 
capacity (the chemist soon got to know whether the quantity 
was worth weighing or not), he simply reported that it was 
below a certain amount which was sufficient for the practical 
operatiouB of the smelting works. 

TESTING COLLOIDS. 

UY KDMDND J. MILLS, D.SC., F.U.8., A\D 
AliCHIUALD (iKAY, F.l.C, 

The testing of colloids is generally effected by methods 
which are in the main chemical, and have for their object 
to ascertain the amount of the particular colloid, ash, 
water, water absorbable, c^c., in this way procuring some 
check on the quality and cost of the preparation. These 
methods are generally very easily carrieil out. On the 
other hand, and in supplement to the chemical processes, 
some physieal examination is indispensable. Thus, we 
may determine the breaking strain of a glue-joint, or of 
the surface of a starch paste of knoM-n percentage value. 
For the most part, ho>\i‘ver, the manner in which the 
colloid behaves in iiractice is generally accepted. .Such 
methods are distinctly imperfect, and beset with many 
difficulties. 

Jnthis paper we desire to place on preliminary record 
a physical method of testing ^vhieli, though still far from 
beinir as successful as ^Ye could wish, is cajiable of giving 
results of sonn* practical value, especially In the comparison of 
one colloid with anolhor. Lriefl> described, it consists in 
coating a standard cotton threiid with a given colloid, 
drying it, and determining the modulus of elasticity of the 
coat. The value of this modulus is directly related to the 
stiffening power of the colloid. 

Prijparafion of (he Thread . — The cotton thread v-e 
.selected for our work was Brooks’ No. 12 white, mainly 
on account of its freedom from fiuisli- 
iiig iiigiedients. In order to render 
the outside of thi.s as smooth as 
possible, we constructed u little singe- 
iug ap]»arutus, and with this burned 
away the projecting ends which Mir- 
roiinded the thread. The eolloiils we 
employed were potato btarch, maize 
starch, and gum arabic. Wo made 
these into a paste or solution of known 
stnmgth, immersed the thread in them, 
and then drew this through a per- 
forated nozzle sectioually illustrated 

Fin. 1 . — Nozzlu in Fig. 1. 

Fou Coating This having been repeated several 

Thueai). X times, the thread, generally a metre in 


length, was hung up to dry at the ordinary temperature 
with a weight of 18 grms. at its lower extremity. The 
nozzle was made of German silver, and its narrow tubulunt 
was almost exactly O' 5 mm. in diameter. Various strengths 
of paste or solution were employed. The dried threads 
were cut into lengths of about 0-2 m. each, and the cutting* 
kept in tubes closed at both ends ; these were opened the 
day before the readings were tnkt-u. Starch pastes could 
be dried in one night, but gum arabic required about 
four days. 

Determination of the Modulus. — The apparatus we used 
was extremely simple and constructed in the factory. Aa 
will be seen fi'om Fig. 2, it consists of a couple of blocks 
capable of being moved towards or from each other by means 
of a right and left screw working in a bed belovv them. 
Each block carries a piece of quill glass tubing “ scorched 
at the inner end so as just to smooth the sharp edge. A 
thread was placed with either end in a tube, and its 
length measured by means of a verified millimetre scale. 
When the thread is lowered by a weight, or by its own 
weight, its length is J, [8a — A] ; where A is the chord of 
the whole arc = distance apart of the glass tubes, and a is^ 
the chord of half the arc. The deflections jjroduced by 
adding a given weight, and the radii of the threads wero 
measured with the laboratory kathelometer ; doubtless u 
low-power microscope with micrometer eye-piece ivould do- 
equally well. Our weights were S-shajied hooks of very 
thin copper wire, 'each weighing 0'03 grm., and up and 
down readings were ahvays taken. A screen of thin 
trnnwsparent glass was placed between the observer and tho 
thread. 

If E is the modulus of elasticity, P the weight (kilos.) 
attached, / the exposed length (millimetres) of thread, a’ the 
deflection produced hy the weight, and the radius of the 

thread, Jtl = x x ^ this is the ordinary formula for 
’ 12 s 7r?’‘ 

the modulus in the case of a circular section (kilos, per 
.square millimetre of section). It is, of course, only 
approximately true for a mixed system of cotton and 
colloid. The value of the modulus for the thread alone 
was found to he — 

,, l o'oocei (15)' _ 

” 12 irlto.-, ^ ,(,r2;i7)* = 

a quantity to be deducted from all the observations. 

Potato Starch. — The pastes were very roughl}^ of 2, 3, 4, 
and 5 per cent, stnmgth. 'I'hey were prepared by grinding 
starch with cold water, heating on the water-bath until 
“ made,” and then straining through rnusliu. 'Plie exact 
amount of starch in the paste was determined, and corrected 
for ash. The results were as follows : — 


starch- 

Dclloction. 

Uadi us. 

i 

E calc. 

Per Cent. 
I’Ki 

1 0'2S('.()* 

j 0-225 

185-2 



0'2.*i00* 

I 0'220 

]N8'0 

181*9 

S'S4 

i 0’;i6l3 

0-215 

2os';> 

200-1 

8*02 

, O' 8125 

' 0'25U 

222-7 

1 220-7 


* I ~ 5!i nim. onB , m all other cases 70 mni. nearly. 




Fig. i.— A fpa'utcs for Mbnbukiso Deflection x ^ 
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The eqaatiaa is (c = colloid) E “ 86-9 + 35 "7 c. The two effects meet at the common point— 
Probable error of a single comparison, 2* 5 «* 1 *2 per cent. 

on the average E determined. Sum of the errors, 0*7. 86 • 9 + 82 • 8c « ‘ 


[As regards the first experiment, see under Gam Arabic.] j 

Maize Starch , — Hero the individual determinations were i 
less satisfactory. 1 


Starch, 

j Bollcotion. 

' Radius. 

E. ! E calc. 

IVr (.out. 


1 

1 

TSl 

i ()’4317 

O' 19.31 

I'lO-'t 1 

2 ’41 

I O-’iSV')* 

' 0-2074. 

1S7-.3 j 203 -.1 

;{’74 

0-47.SS 

o-2i(;o 

2tU-(i 270 •;! 


I 0-43(4) 

0-2)79 

333-7 1 310-5 

The equation is E ~ 

86*9 + 48* 4c. Probable error of 


single comparison, K5’H — per cent, on the average 
result. Sum of the errors, O’ 7. 

Gum Arabic . — The results were as follows : — 


(tUIU. 

Df-fleotion. 

Jludma. 

E. 

E calc 

Per Ooit. 

1 

I 




T.st 

i 0 • .";n i.o 1 

0-10<s 

203*0 

i 202- t 

2 ’.‘<7 

0-.“l)22 ' 

O-IO'.S 

3tO’(5 


.‘j 

o-;4S')s 1 

0 --20.il 

.3S.’1’S 

3ss’:{ 

1-71 

o’;5i::?3 i 

O’ loss 

1 179 ’0 

j 170’0 


The equation, as before, to the last two results and the 
origin, i> K -- 80 0 + 82 ’He; thy eqiMition to the first 

two results and tlie origin, is E Probable error 

of a single comparison (first eijuation) l’G9 = 0*4 percent, 
ou the average value detennined. Sum of the errors, O’ 7. 

It was some time before we were able to 
intorprtd oin experiments. At length it oc- 
curred to us that we w’cre really dealing with 
two indepi'udent effects. ( 1 uiu arubic may be 6- 
regarded as au organic salt of lime, mugueam, 
and some other bases. VV’'hen a solution of 
it is in ccntact with cotton, the cotton takes 
up lime or gum as a whole, and so becomes 
mordanted, or combined, making the elasticity 
too low. When this elTect has ceased, further 
treatment wdth the gum produces the usual 
still'eniiig effect only. As other colloids gene- 
rally contain a little mineral matter, the seme 
result will be obtained with the earlier quan- 
tities of these, and for this reason we have not 
considered the first figures in our maize and 
potato experiments.. In the case of gum 

arabic the phenomenon is naturally much 

more marked ; th(‘ earlier effect is represented 
by the hyperbola usual in such cases ; the 
later or normal effect by a straight line. 



Mdtzc 


whence c « 3*3S and E «= 366 ’8, 



Coinparatwe Valut’s. — The linear equations above 
obtained give us the modulus of elasticity per per cent, of 
coat. As the sum of their errors are in each case the same^ 
we are iu a position to compare the relative values of the 
three colloids. These are 36 * 7 : 48 ’ -1 ; 83 • 8 for potato, maize, 
and gum respective!} — numbers which are very nearly in 
the simple ratio 3:4:7: — 

35’7 -h 3 - 11*9 ] 

48*4 -r- 4 =r 12-1 [ 

82’8 -f- 7 ^ 1 1 - 8 J 



In 1903 the average prices of potato starch and gux» 
arabic were 12s. and 28s. per cwt., — values strictly pro- 
portional to the elasticitieB. Maize starch is in general 
3«. — 4 .'?. dearer than potato storch, and its price, therefore, 
should also follow the same relation. But quotations for 
maize starch were so anomalous and irregular (5s. — 18s.) in 
that year as seldom .to correspond to a true economical 
value. 

In actual practice it would be easy to prepare and keep 
a number of smoothed threads coated to a given percenUkgo 
(say 5 per cent.) with some given colloid ; then coat some 
of the same thread with the same amount of a new sample, 
and place the two side by side iu the machine. On openiiig^ 
the jaws, tlie weaker would be bowed the more. Bat for the 
comparative values of different colloids the work should be- 
done as we have previously described. ^ 

We had intended determining some elastieitwsi 
aluminium wire instead of thread ; but circumstanC^ hai^e 
precluded our continuing these experiments, 
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We wish to record our thanks to Messrs. Findlay and Faill 
for assistance* in this investigation. 

Discussion. 

Mr. F. F. Fenwick regretted tlio authors had given no 
information vith regard to the hebaviour of gelatine. Was 
it not possible in these 1 per cent, solutions that the raaterini 
itself did not retain the form of the fibre ? Possibly the 
section became elliptical instead of remaining circular, or 
the actual solution ran ” after the fibre was coated. Was 
the thread dried vertically or horizontally ? In the case of 
gelatine he had frequently noticed marked changes in its 
properties according to the rate at which it was dried and 
he would like to know whether the drying conditions 
Affected the elasticity in any way. Many people avIio had 
to do with colloids were couceined rather with different 
samples of the same colloid than with the ilifferences between 
■different colloid s. Did different samples of the same 
material shoAv marked differences of behaviour when tested 
by the author’s method ? 

Mr. J. D. IUkkr thought the fluctuations which had 
been noticed in the price ot maize starch were probably due 
to the glucose industry rather than to its colloidal nature, 
Fecause the glucose manufacturer used the cheapest raw 
material on the market. 

Mr. 11. II. F. IIvMi.MAN asked if Prof. Mills had ever 
thought of using the method of oscillation instead of 
deflection. In such u method as this, where a fibre has 
been dealt IN ith, it would be more accurate to employ an 
oscillation method, which could he used in a glass tube, and 
where the thread would be less affected by cxiorual con- 
(litions than by a deflection method, Nvhere there were more 
chances of inaccuracy. It might also possibly answer the 
question of the first speaker with regard to the testing of 
the same material under different conditions, heeause a 
fibre when hung vertically was le.ss liable to alter its 
condition than when hung in the nvuv described from tNvo 
tubes, where a slight alteration of the arrangement of the 
tube, or the shape of the ends of the tube, would materially 
Alter the coefficient ot idasticity. 

Mr. Grant IIoopku asked if in these oxjieriraents 
Dr. Mills liad ha<l regard to the moisture of the atmosphere ? 
In damp weather he thought it might he found that the 
moisture of the atmosphere 'vas quite sufficient to con- 
siderably affect the result. As a practical application, he i 
would like to hear whetlier any tests liad been made with 
.glues. 

The Chairman said this was an exceedingly interesting 
paper, referring to a matter on Nvhich they all Nvanteil more 
light. Even if this NV(*re not an ideal method, which would 
hardly be claimed for it, it nvus an important contribution 
to their knowledge, A method of estimating colloids, 
wliich would he absolutely accurate, was much sought 
after, and he w'as not uNNare that one had lieen devised. 
'I'here w’erc some points to ho con.sidered in connection 
with the method before them as to whether there might 
not be sources (»f error ; for instance the fact that the 
thread used was a bundle of fibres, and the solution 
loemented the fibres together and in that nnuj^ produced a 
greater or less stiffness (jf the thread on which to some 
<jXtont the method Nvas based. If a .^) ])er cent, solution of 
gum was compared with one of 2 per cent., the latter 
would sink into the fibres and eemeiit them, but the former 
solution would not sink in so fur and would eement them 
in a different Nvay. There he thought there Nvas likelj' to 
be a source of error not indicated in the figures obtained. 
Aluminium would, perhaps, he rather too strong, because 
The strength of the coaling material w ould be small com- 
-jiared to the strength ot the aluminium wire. Why not try 
A lead w ire, or something still softer ? Again, with regard 

* Our w-ork was veil advanced wdifu Nve found (Polle.von's “ Die 
Appreturmittel,'’ !>• -MO that Prof. Wicsuer hud been Nvorkmg in 
Ahe same direction. His met hofl consisted in pushing upwards a 
coated thread through a clamp, until the remote end fell over, and 
<;!in:e to the same level as the clamped end ; the bowed length was 
his measure of compaiative elasticity. He must, however, liave 
fur exceeded the elastic limit ; and the results obtained were 
<*ons€quently uusatisftiotory. His process of coating consisted in 
imssing the nasti^l threads through the fingers. 


to the coating of the thread. He feared that would differ 
according to the number of times it was passed through u 
solution, and also according to the strength of the solution. 
He had coated a great number of fibres of various kinds, 
including silk, cotton, ramie, and he found the weight per 
hundred yards varied very much according to the number 
of coats put on. They had either to take a considerable 
number of coatings, which would leave a very small margin 
for difference, or else to very carefully specify, not only 
the number of coatings but also the temperature at which 
it Nvas done, and the ratio between the diameter of tlie 
thread in the loose state, and the nozzle through which it 
was pulled. Again, he thought the formula used for the 
thread, referred to a cylindrical body ; hut the thread was 
not only not cylindrical, it Nvas spiral. It was also composed 
of fibres in a state of tension, and different samples might 
he in ver^^ different states of tension, althouirh they might 
all be sold as Brook’s best thread. They knew hoNv thread 
was maile, and liov/ it differed not only according to the 
number of times the cotton was drawn out in the drawing 
rolls, but also according to the state of the drawing rolls; 
cotton might be passed in the process of spinning through 
the .same rolls a definite number of times, but the same 
result was not obtained if the rolls had been in use for a 
fortnight or for two months. The difference might not be 
appreciable for seNving purposes, Imt for a test of this kind 
it was a serious consideration. Speaking in general terms 
he did not like the use of the thread at all. As to the 
prices, he thought there were manj points besides the 
testing of the material which influenced them, fie Nva'» 
iucIiBcd to helicN'e that cordite had the most influence on 
the price of gum arahic. 

Prof. Mii.i.s said he Nvas much ohligi'd for the various 
suggestions which had becui made, and only regretted that 
]Mr. Gray and himself could not continue their exVjieriments 
and test some ot them. They had unfortunately been 
unable to adopt the usually more accurate method of 
torsion, because it produced intniisii twist. From the 
starch pastes, nothing soaked into the thread but NNuter, 
leaving wliat had to be presumed to be a cylindrical coating 
of starch on the outside. On the other hand, gum arabic 
soaked in, and up to about a 3 per cent, slnuigth produced 
the peculiar inordanting effect to Nvhich he nad refi'rred. 
A thread NvJiich had hiiun pulled through the nozzle tive or 
six times iniglit be taken us having a fairly cylindrical coat. 
Their ex [leriments, on repetition, gave Ncry much the same 
results as before ; they were always done in the same room 
heated by" sufficiently distant Nvater -pipes. Gelatines they 
had not tried, drying the threads in a horizontal position 
would have led to an undesirable boNving, He was, ot 
course, aware that, maize starch nvus largely in demand for 
glucose making, hut its use as a stiffening material and as 
a finish by calico printers must be an important factor in 
the price, which, in any ease, would depend on many other 
practical conditions, lie Nvas, hoNvever, informed on good 
authority that the main condition in very recent times had 
been the process now so well knoNvii under the name of 
“ dumping.” 

IXCMN DESCENT ALCOHOL LAMPS, 

nv Tiios. ttreu. 

Mr. Thomas Tyueii exhibited some incandescent lamps 
for burning alcohol Nvhich had been shoNvu recently at the 
Society of Arts. The iliuminatinj|f poNver, as could be seen. 
Nvas certainly quite equal to or exceeded that of incaudescent 
gas light. Hi 8 object in showing these lamps noNv as well 
as ut the Society of Arti was to illustrate an extended use 
of alcohol, which was daily becoming more common in 
Germany, Tnvo of the lamps on the table were lent by 
Mr. W. H. JMassey, Engineer to the Hoyal l^alaces, Nvho, 
hearing that a paper Nvas going to be read at the Society of 
Arts, kindly offered to lend them. They were identical Nvith 
those exhibited at Sandringham on a Nvell known occasion. ' 
The lamps Nvith glass boNvls showed the arrangement of the 
wick and the Nvastage of spirit. These bowls as now Been 
had been alight about five hours. They had been again lit 
that evening and without repleniahing all could see how 
little ppirit had been used. There nvus no inconvenience or 
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rtinelK If tliey bud b«en petrolciwk it Vftuld have 
been iK»rcely pwalhl© to have had m much rervioe out of 
them without hetrayiueaome smell aud sootinees. Ordinary 
methylated spirit was being employed in thes^ lanaps* One 
-of the lamps belonging to Mr. Loren* had been in use for 
inore than two months constantly, and nothing had to he 
done to it. hut the very simple operation of filling the 
reservoir through the ordinary screw inlet when required, 
aiud setting the lamp going by means of the ignition 
of a few drops of spirit. There was no corrosion, no 
interference with the mantle, which had not been renewed ; 
and the lamp never need be disturbed, as was the case when 
ordinary petroleum was used. Mr. Massey told him that 
he had six of them in use, that they ran for 11 or 12 hours 
without replenishing, and there was no trouble with 
them whatever ; very little heat was given off, and the 
cost was penny per hour with methylated spirit at 
*Zs. Ad. a gallon. The lamp was very simply lit, being 
that known as the “ Amor a little filling instrument was 
provided by which^a very small quantity of spirit was 
poured on to a platform just below the mantle and then 
ignited. The heat from that small quantity was conveyed 
to the wick tubes, capillarity was excited, the spirit was 
vaporised, and incandescence reached its maximum in from 
to 1 minute. A suggestion had been made that a lump of 
this kind would be very useful for microscopic purposes, and 
he bad no doubt that Mr. Lorenz would make enquiry as to 
tliat. He, the speaker, brought the matter forward because 
the Society had been associated with the Chemical Com- 
Tiiittee of the Loudon Chamber of Commerce in promoting 
kthe industrial use of alcohol ; and as it was a rigid rule of 
the Council and the Publication Clominitteo not to permit 
<‘,orrespoudence to the Journal, he had asked permission to 
put these lamps before them in connection with one appli- 
cation for alcohol. The other apparatus shown included 
■cookers, large and small ironing heaters, water boilers, 
milk warmers, vaporisers, curling iron heaters, &c., all 
of which worked simply, cleanly, and sufiiciently. He 
was indebted to Mr. Joseph Flack for their use. He Avould 
conclude his remarks by the statement that the use of 
alcohol for motive power had enormously increased on the 
.continent, and the quantity used for power, lighting, and 
heating greatly exceeded that used for Chemical 
[Industries. 

The Chaiuman said they were much indebted to 
Mr. Tvrer for this interesting exhibit, and also to 
Mr. Lorenz and Mr. Massey who had lent the lamps. 
They alieaily owed a great debt to Mr. Tyrer in connection 
with this subject, to which reference mus now being made 
in various quarters, and papers were, read before various 
societies, but most of them wore simply digests of those 
which had appeared in tlie Journal of their ^lociety. 


gork J>rction. 

Meeting held at Chemists* Club, on April 22nd, 1904, 

DB. VIRGIL COBLBNTZ IH THE CHAIR. 

TDEXTIFICATION OF 
GUTTA-PKRCHA AND ALLIED GUMS 
MKANS OF THEIR RESINS. 

BV WILTON G, BERRY, 

Having liad occasion to look up the subject of gatta- 
ipercha and chicle gums for methods of distinguishing them 
f^om e^h other and from certain other allied pseudo gums 
of similar appearance and composition, aside from their 
iphysioal characteristics, which are sometimes misleading, it 
became evident that, with exception of gutta'-percha, scarcely 
any available analytical data was at band, so far as I am 
aware, to apply in such emergencies, the pseudo gums and 
even dticle having received scant attention aside from their 
{mysic^ ^pearance and characteristics. 


While engaged in working out suitable methods ftur 
identifying the various gums, it seemed that the most 
promising field lay in ascertaining the characteristics and 
constants of the individcal resins peculiar to each, together 
with their possible relations to the hydrocarbons present. 
This line of proccedure, in the case of the few already 
experimented upon, has been so satisfactory that it seems 
much may be hoped for, and it may be of interest to put 
forth what data has so lar been gathered on the subject. 
Future work in this line will be presented later. 

Owing to the difficulty of securing representative samples, 
and from these, sufficient quantities of the resins to work 
upon, results will necessarily be slow in attaining. The 
present article relates to the general appearance and 
characteristics of the various resins so fur isolated, with 
their saponification and acid valuta. Other constants will 
doubtless likewise be of value towards distinguishing them, 
and it is hoped from these facts, from a quantitative analysis 
of the corresponding gum and the apperauce of the extracted 
hydrocarbons, that it will be possible to identify any given 
sample. The resins jireseut are more or le.s8 extracted by 
the various resin solvents, but in the following experiments 
boiling absolute alcohol is the solvent used on the previously 
dried material, the results given being in each case on the 
resins thus extracted. I’usaibly other solvents might yield 
resins differing somewhat in their constants. 

The only resins thus far investigated by experimenters to 
any great extent seem to be those from gutta-percha (albane 
and tluavil), combined in the gum in the proportions of 
about one of the former to three of the latter. The resins 
of chicle gum, tuna, balata, and doubtless many of the other 
gums, may each likewise be separated into at least two resins, 
combined in proportions differing from those of gutta-percha 
and in some Avith very decided differences. Thus far only 
the corresponding resins of chicle have been experimented 
upon and treated of in this article, being designated as 
Jtosin A ami Resin H in default of names. 

The various resins are in general amorphous bodies, 
varying in color in the melted state from almost colourless to 
deep yellow. The hard resins when powdered are almost 
colourless or slightly 3ellow, Their consistency is hard or 
brittle, pasty or liquid. Some are capable of crystallizing. 
The constants were obtained by saponification, with boiling 
N/2 alcoholic potash and titration hot with normal hydro- 
chloric acid, or in the case of acid values with N/10 acid. 
The acid values are very low, in some cases nil, hence the 
resins are combined and contain but small amounts of free- 
resin acids. Saponification under pressure might afford higher 
values. Of course, to obtain satisfactory deductions many 
determinations should be taken on different specimens of the 
same gum, and the results given below can be taken only as 
indications of the probable constants in each case. 

The accompanying quantitive determinations were 
obtained on the dry material by extracting successively 
with hot acetone, alcoholic potash, and petroleum ether. 
Quantitative determinations of the resins and gutta in gntta- 
percha are omitted, as they are too well known to remark 
upon. 

Gutta percha {Pilaquium Np.). 


Resina : Soft and pasty, yellow. 




I. 

II. 

III. 

IV. 

Saponification valuo . . . . 

79*8 

77-4 

79*6 

77*8 

Acid value 

6*0 

5'0 

6*0 

6*0 

Ester value ! 

74-8 

72*4 

74*6 

72*3 


Saponification value: Albane, 83*50; fluavil, 71*45. 


A sample of very old, hard, oxidised gulta^peroha 
(‘‘dead gutta*’) consisted of 90*75 per cent, resins with 
0*25 per cent, gutta. The resins are verjr dark brown 
yellow, about the consistency of beeswax, with sapontflea-* 
tion value, 166*75. This sample is interesting, as showing 
the deterioration and change which goes on as a result on 
oxidation, the gutta being changed almost completely ifito 
resins. The high saponification value of the rcaini 
indicate that the oxidation of gutta prooeeda siueh 
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t]be cbanj^e iatrt atbane aod fiaavit, tba Anal prodti^ , 
roeluB of an entirety different natare. 


Chich' iAchrm Sttpota), 
Compoftitioii. 


— 


I, 

TI. 

HI. 

IV. 

R<esins 



« 8 * 0 S 

' 43-78 

S5*eo 

Hydrocar 


1.3*84 

10*39 

11*20 

10*50 

llesins : 

Hard, brittle, grayish-yellow. 


‘ 


I. 

If. 

III. 

IV. 

Saponifirntion value . 


101-7 

103-fJ 

103*0 

104-1 

Acid value 


i race 

traco 

tract* 

truce 




_ 


. . . 

- 


Saponification value : Kesin A, insoluble in cold ab- 
BOlute alcohol, 129 0; Ilesin lb soluble in cold absolute 
alcohol, 100 - 8 . 

Hydrocarbons ; Tough, inelastic, almost colourless. 


7'uno (^sterile rubber tree^ Cent. Am.). 
Cumposition. 


Resins 

Hydrocarbons 


8iri3 I SO‘0 

;ri5u I 7*1)0 


odntiiioliiig th« hard rei^ iihatr«»terwt^<!$<iOf the 

eWtie (montchouo>lik«l%ydrooarh(ia ehafettdttiris^ i>f mister. 
This is known as "** yellow hot seethB to b« 

more nearly allied to robber than to gutta^pereha, 


Composition. 


■ 

I. 

II- 

Resins 

79’76 

80*00 

Hydi*oc(irboiis 

irso 

12*58 

Resins : Same as chicle resins, in appearance. 

— 

I. 

11 . 

Saponification value 

103*4 

104*1 

Acid t'aluG 

trace 

trace 

1 


Hydrocarbons : Similar to caoutchouc. 


Balata is also sometimes classed as gutta. If the hydro- 
carbons respectively from gutta-percha, chicle, and balata,. 
be extracted with ether and precipitated therefrom by 
alcohol, they will differ from each other in several particu- 
lars, as follows Gutta-percha separates in pinkish white* 
flocculent masses ; solution clear. Chicle separates in pur© 
white flocculent masses; solution very milky. Halati* 
separates quickly in tough pinkish white agglomerated 
masses ; solution turbid. 


I 


Resins ; Hard 

, brittle, dark yellow. 

! 

- - 1 

— 

J_ 

1 

n. 1 

1 

Raponillcation value 

78*5 ! 

70*0 1 

Acid value i 

5*70 

.3-40 I 

Ester value 

72-71 

70*54 


Hydrocarbons: Sticky, inelastic, brown'sh-grey, 

Almeidina (^potato gutn^ IF. Afrim). — Composition : 
Hosins, 82*78 ; hydrocarbons, 9 *40. 

Hefiins : lluid, brittle, yellow. Saponilication value, 
50*4; acid value, 11*0; ester value, 39*4. 

Hydrocarbons ; Soft, sticky, greenibh -brown, 

Jelnton^j or Pnntianah (^Vtjera Costula)^ 
CompoF.ition, 


Average Saponification Valms of Resins. 


Gutta-porclia 7^*»> 

Albane from gutta-pcrchu 83*5 

Fluavil „ „ 71 * 4 .'> 

b’hicle ]();,. 1 

Resin A from chicle ]a:**o 

Resm B „ lOO-H 

Tuno 77 -jj 

Jt-lutong 77.5 

AlmcKlnm 60*4, 

Balata 

Vnyenn Sp 103*7 


The saponification values of gufta-perehn, tuno, and 
jelutong resins are nearly identical, hut the accompany ing 
hydrocarbons are quite diff'ereut. A further separation of 
the resios of tuno and jelutong into their several component 
resins, as in the case of gutta-percha resins into alban© 
and fluavil, will effectually differentiate the one species from 
the other. 


— 

1. 

II. 

ReKins 

7(5*. 3.3 

75*00 

Hydrocarbons 

10*00 i 

19*40 

Resins : Soft, brittle, yellow. 

' 

I, 

1 11. 

1 

Saponification value 

76*6 

1 7S-i 

Acid yalu©..,. 

trace 

I trace 


Hydrocat bong : Soft, eticky, dark brown. 


Balata or Bnllp Tree (Mimusnps Sp.). — Composition : 
Resins, 25*0$} hydrocarbons, 47*60. 

Resins : Turbid, liquid, yellow. Saponification value, 
69'8 ; aekl value, trace. 

fHydrocarboris : Tough, inelastic, nearly colourless. 

. Pay tsnpi Yellow Gutta”). , 

Two stmples of nno^rtain' origin, probably payena sp., 
ai'e-^restlBlf illustrating, a gum bf dual- composition- 


ANALYSIS OF COMMERCIAL ACETATE 
OF LIME. 

IIY W. M. GROSVKNOR, JUX. 

As there has recently been considerable discussioft of 
methods for the analysis of acetate of lime, it seems proper 
to present some points from the acid manufacturer’s side. 
The financial aspect of the subject is as interesting to hina 
as to the dealer. Added interest, however, is found when 
investigation of new methods of manufacture and minor 
economies begins. For some purposes, greater accuracy,, 
but especially greater reliability is desired than for com- 
mercial work. No method is reliable until its sources of 
error are known and can be guarded against. The subject, 
therefore, has been investigated /rom time to time in several 
of the General Chemical Company’s laboratories, but the{ 
work has been frequently iuterrupted ami is not by any' 
means complete. The rigorous testing of the distillation' 
method has been done by Mr, Bishop at our Laurel Hill, 
Works under the guidance of our chief chemist, Mr. 
Fergnion. 

1 , lake many substances presented to the chemist for cnim- 
mardal tmaiyi acetate of lime is a mlAture of domponnds wty 
closely related as to praatieany'defy attempts ut aestnata 
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analyeW^ Tl^oso fan^Hiar with its manufawtare can best 
realise’ its complexity. The grey lime on the market 
restiits, as a fttle, ftroinkhe following series of steps : - 
Wood dr^ distilled. 


I 

Charcoal. 


Tar. 

I 


Watery distillate. Gaees. 


Wood tar. 


Watery distillate. Milk of lime. 


L 


I 

Tar. 


I 


Acetate of lime. Crude v;ood 
jfjjiiit. 

The two watery distillates are combined and redistilled 
through boiling milk of lime. The products of this destruc- 
tive distillation wliich are certain to combine with the 
calcium are the acids, formic (99° C.), acetic (119'’), , 
propionic (140°), butyric (1C3"), normal- and iso-valerianic 
(186° and 174°), caproic (205°), and normal- and iso- ; 
crotonic (182°). Turther some .30 other products have j 
been isolated, many of which may be present in traces ; 
along with calcium hydroxide, calcium carbonate and 
mineral acid’«, particularly hydrochloric, which is sometimes 
used to slightly acidify these liquids in recovering certain ' 
bye-products. The complete separation of acetic acid from 
•such a mixture will be possible only by improvements that 
revolutionise «ii’ganic analysis. Practically all the acids , 
are volatile with steam, most of them distilling out faster 
than acetic. The solubilities of the salts are graded and 
electrolysis produces mixed coudoosation products. Several 
methods of separating the earlier members have been sug- 
gested, e.q.y that of Hol/.inaiin bused on fractional liberation 
from salts and distillation, acetic and formic acids being 
liberated last and largely together. Also Iveys determines 
formic acid in presence of acetic acid, alcohol, or aldehyde 
by a precipitation of mercurous acetate, while llabeiland 
has proposed to remove jiropionlc acid us a basic lead salt, 
formic acid by taking advantage of the insolubility of the 
zinc salt in absolute alcohol, and finally to separate the 
acetic Jind butyric acids by crystalli‘>ing the .silver salts. 

So far as we can learn, the only analytical method relied 
upon in Germany is that originated by Fresenms and 
modihed by Stillwell and Gladding, which will be con- 
sidered in detail later. Some analysts show a strong pro- 
clivity for begging the question, assaying for acetic acid by 
determiniDg caicium. Other workers precipitate the calcium 


with exceM of »odium hnlphatfe, filtev, ovapot'Ace, ignlto, 
dissolve in a known amount of hydrochlorid a<Jid and tkmtc 
back. Many experiment# with this method hato ftkilod to 
remove all the acetic acid from the precipitate j orgapio 
impurities in the filtrate are likely to reduce the csdeium 
and sodium fulphnto on ipjition and give high values, and 
the method has a further objeolion of frequent manipulations 
and loss cf time. The preripitution method of Fresenius 
has not been carefully examined, but as described seqms 
less rapid than the distillation test. 

The two methods of analysis largely used in America 
arc the so-called “English Commercial test” and the 
distillation test. The former has in the last few years been 
deservedly rejected. The method simply oonsistg of a 
determination of the calcium by animonium oxalate, and it 
secniK strange indeed that chemists, of all men, should have 
been willing to buy acetic acid raw material on its contents 
of calcium. Obviously limes can be made to show 80 per 
cent. “ Commercial Test ” and yet contain anything from 
zero to 77 per cent, of actual acetic acid, equivalent to 
102 per ct nt. of calcium acetate. Ycari of experience on 
cominercial acetates show the error of this test to vary 
from + a to — 2 per cent, of the acid actually obtainable. 

Thi‘ distillation test at worst should give, within a few tenths 
of I per cent., the true value of the lime for manufiwture ef 
acid. From the seller’s point of view, it has the advantage 
of never giving falsely low results, while the manufacturer 
knows that all the acid represented issaleahle as acetic acid. 
Overlooking the inclusion of other orcanic acids (small 
peicentagcs of which are not objectionable in commercial 
acetic acid), the method is sound, and only requires the use 
of proper precautions. Finally, it can bo made available 
for many research purposes by avoiding in the experiment" 
the presence of other fatty acids. Analytical difficulties 
occur solely in separation, as there is no difficulty in making 
correct determination.s of pure acetic a id within 0*02 per 
cent. For commercial purposes, however, analysis must be 
preceded by correct sampliug, the vital importance of which 
is too frequently overlooked. Wo are not, as a rule, 
dealing with material in bulk, but in bsgs. The material is 
not homogeneous, Jso lime plant in America makes a 
50,000 lb. carload in a single pan ; parts of a ear are sure 
to come from different run«. Diffefent parts of each bag 
will differ noticeably in composition, not through any sharp 
practice in filling, but bccau.se calcium acetate is hygro- 
scopic and common changes of weather alter its moisturo' 
contents from 2 to 12 per cent. Thus the outer layers of 
the bag may be better or wor^e than the average, depending 
on the exposure. (Table 1.) Even ind'vidual pieces o£ 


Table I. 

Hydroscopic Action of Acetate of Lime* 

The material treated was ; A, a well-mixed sample ground to 100 mesh ; 11, small lumps of average character 


OriKiniil cuncUtion 

Dried 3 hours at KK)’’ C 

Dried 1 hour more at 100" C. . 
Exposed 1 mm. iu dry room . . 

m 2 

.,10 

At 100° humidity 12 hours. . . . 

20 

Exposed 1 inm. in dry room . . 
,.2 
„ 3 

, 4 

Exposed to oou.stuut, IS hours 


A. 

D. 

■Weight. 

DifTereuce. | 

Per Cent. 

Weight. 

Differ'^ noe. 

Per Cent. 

9-9930 

i 

100-0 

2-00 


! 

9*7729 

- 0-2201 ! 

2*2 

1-9004 

-0-(l938 

I 4'^ 

9-7641 

- 0-0038 1 

0*08 




9-77 

0-01169 

O-Ofl 

1*9083 

+ 0*(mf) 

0-00 

9-78 

-f 0*1)] 

0-10 

1*9115 

4- 0*0032 

0-10 

9-79 

■f 0 01 

(no 

r9U‘6 

+ 0*0080 

0-40 

9-80B2 

+ 0-0152 

0-15 




10*8729 

+ 1-0077 

10*«S 




11-1371 

-h 0*2812 i 

2*84 

2* 6084 

+ OUMSO 

’ 32*49 

il-u 

- 0 0171 

0*17 

2*6014 

~ 0-()070 

! 0*35 

11-13 

- 11-01 

0*10 

2*6544 

- 0-0070 

0*35 

11*122 

- 0*008 i 

0*08 

2*6492 

- 0*0052 

0’2li 

11*11/ 

' - 0*006 ! 

0*0.5 

. . 1 

™ .. 


0-9648 

- 1-1022 

11*62 

1*0614 

- 0-5978 . 

1 

29*80 


large size will show vaiiathns, for the solid is not 
crystallieed or oven fished out, but dried down with Its 
mother liquor in it. (Table II.) When it is remembered 
that calcium acetate has tho .solobiiity. carve shown in 
Fig. 1, and that the dried material, consisting largely of 


Ca(CjH 302 )j, HjO formed at 85° to 100° C , iv'takeiti ivoum 
the pan moist, cools US' it goes to the drying beuebes^ 
is there heated from below, it is not surprising tW lai^ 
variations should exist It is therefore doshalde 
least every fifth bag should be ^mp^ed hqUORr^bva^ 

0 % 



JOURNAL or THB SOOIlStT OB CHEMICAL INDU8TET. 




tube like en apple corer not less than 24 inches long, 
trtpering backArard from I to 2 inch bore, j\yth inch wall, 
with fctroDg handles forming a cross about 2 inches from 
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1 1 
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'Ui. 

L. 


the large end. The cod should be screwed 18 inches 

into the end of the bag, preferably as it lies in pile, choosing 
top ends and bottoms about equally. 

Tauix II. 

Anahfsis of Limps (f An-Uitv rf Limv svlecfcd ai random 
from carload that had hern about si.r iralis in dry 
sforaijr loft. January and Fcbrtiari/. 

2-in. Hard Scabs j 1-in. Soft Lump. 


i/v'wv^r - 


In dealing Avitb a hygroscopic and variable material we 
believe the present methods arc open to criticism. Until 
after the whole sample is finely ground and thoroughly 
mixed, no small sample can he obtained that fairly re]>rr- 
sents the lot, Any attempt to thoroughly dry the large 
dumps is unsatisfactory, and loss by ex)) 0 .siire during 
grinding should be carefully avoided. We therefore recom- 
mend the following procedure. The contents of the 
sampler are discharged into an air-tight vessel, as light in 
weight as possible, having a capacity of about 3 eb. ft. 
For this ]mrpnse thin-walled rubber hags having rubber 
' necks I in. thick, 3 ins. long, 

2^ in. bore possess the ad- too . , [ j j 

vantages of lightness and | . j i I 

ease of handling. Also i I _ |_]_| 

when empty they contain no V iv ' ; I y' 

air to be displaced by the \ 

entering lime; the air cur- ' ^ j 

rents being inward none of — A- — — — 

the dust is lost. These bags . 

should be luimbeupd, and ’ " T' 

their empty weigbU accu- 

rutely taken. When the tilled _ ^ _ „ 

bag contaming 25-50 lb. of V, VT}AAr~f/' 

time reaches the lahorstory < -j - J--Y- - -V-'j: - 1“ 

it is carefully reweiglied. " — 

Jts neck is then connected - 

•with the inlet of an suitable — 

form of mill having dust- 

tight casing and bearings, 15 \ .... yvef 

and it is ground through 

into a similar weighed bag 

attached to the outlet of I 

the mill The material re- ' j 

tinned by the mill should be 

checked by weighing both 

bags and contents, and — 

should be less than 0 * 2 per 1 

cent. This could not under 

any circumstances affect the 

composition of the rest more f |- - 

than O’ 01 percent. Should / j 3 ^ i ^ i Q •'! 

the lime as received be too ^ 

wet for grinding, the neck f Fyr>,j 

of the bag may be tightly 




plugged with cotton to catch dust, connected with a receiver 
containing pumice and sulphuric and the air exhaused by 
good su'itioii. Leave io the warm room overnight and 
reweigh the bag before grinding. While in the second bag 
the samples may be thoroughly mixed by kneading and 
shaking. Ly connecting the neck of the rubber bag with a 
bottle, the record sample may be taken pilfctically without 
air contact, aud similarly the amount needed for acid and 
moisture determination placed in proper vessels and covered 
at once b> glasses. Weighing by difference in weight of the 
bag and using the neck of the bag to distribute it Ae rest of 
the sample may be spread upon a large plate for the technical 
moisture determination to be carried out on 15 — 30 lb. The 
distillation sam]ile may be taken after drying (grinding more 
finely if de&iivd), quartering down systematically on the 
plate; correcting the distillation result by a special moisture 
j determiiiiifion on a pari of the quarterings. 

A most convenient sample jar is the “ Lightning ” 
preserve jar, made of glass, provided with rubber sealing 
rings aud a wire fastener. The sampling should be done as 
near the time of weighing as possible, certainly the same 
day. 

This care may seem unnecessary, but samples of lime 
have repeatedly lost O’. 5 to 1 per cent, in ordinary grinding, 
aud “average’’ samples from the same ear have shown 
1 differences as high as 1 per cent, on distillation test. This 
! method requires no more labour than is demanded by a car 
of 33 per cent, pyrites, which costs about G dols. a ton or 
I 18 dols. per ton ot sulphur. Acetate of lime is worth 
35 dols. a ton, carries about GO per cent, of acetic acid, 
bqual to, roughly, GO dols. per ton of acetic acid. 

Four analytical samples are to be taken, two for acetic 
I acid and two for moisture determinations. The moisture 
determination is not of vital importance to most manufac- 
tureis and will be passed over with the remarks that careful 
; iuvesiisation has repeatedly shown that acetate of lime 
■ cannot be completely dried by heat alone without decom- 
position ; that impurii limes are much more readily affected 
than puie calcium acetate ; that about 2I)"' (1, is the limit of 
Iieifect safety for commercial limes, and three hours at 
100 ' C. generally gives nearly constant weight. (Fig. IJI.) 
The drving is best doni* on a grounrl watch glass in the 
steam bath, another glass, tand with the first, being used 
for a cover the instant it is rc'moved from the bath, while 
cooling and weighing. There is no objection to drying 
agent in the desiccators used for cooling, as 16 hours over 
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plio«|tliorio anhyttride made euly 0-02 per cent, difference 
in weight. For the distillation teat exact factor-weigits 
ehould be nstd whenever possible, as much more accurate 
results are obtained. This cannot be done with acetate of 
lime unless the factor weight bo large, and the surface 
exposed while weighing not only smalT but well below the 
rim of the w'cighing vessel to retard free circulation of air. 
Our experiooee indicates that the usual 2 prin. samples of 
acetate of lime, when either unusually dry or very moist 
cannot, except by accident, he factor-weighed on a watch 
glass within 0 • 1 per cent. iieeii heukers of the deep pattern 
provided with covers of thin glass are very sati.sfactory, and 
20 to 50 grms. is a better -weight. After" taking the three 
decimal tare ot the beaker and cover, slightly more than 
the factor weight of acetate oflirne is put in it, the beaker 
placed on tlie frojjt edge of the balance pan, and the c'yces.s 
of acetate of lime quickly rrmoved by a pair of broad nosed 
tweezers to within 2 nigrms. of swinging balance, i.c., 
O’Ol per cent, on 20 grms. Jn relerring to the lecord 
sample, portions lor analysis may be removed from the 
sample jar by a thin walled glass tube of about ] in. bore, 
marked at a point which experience shows will contain 
more than Die fnetor-w tight ; if this is pushed down at an 
angle into the giouiid lime in the sample jar, sliglitlv more 
than the required dejdh.on inclining the jar about it can 
be removed nearly horizontal, its end' covered witli the 
Queen beaker, its contents discharged and the beaker at 
once covered without apprceialde enor. 



For the distillation test, the two samples first trimmed 
(40 gnus, each) should he used. They are v ashed witli 
cold water into porcelain moitars, gently stirred with 
successive portions of Avater dccanti d into a narroAV necked 
htre flask until jiraeticalJA all of the caicium acetate is 
dissolved. Ihe residue is thoroughly ground with final 
portions of water and wa.shed into the fla.sk, which is tlien 
made U]» to the mark, thoroughly mixed, and immediately 
parted Avith n 50 e.o. capillnry pipette. 'ITu; pipette should 
have a 1 mm. capillary upper tube and about -f' in. lower 
tube drawn down to a 1 mm. opening. A free run from the 
pipette, taking only the first drop tlint falls after the stieam 
stops, gives the most satisfactory draining. Working and 
Htaudardisiog in the same way with solutions of about l bo 
same physical properties (sp. gr., capillary constant, and 
coelhcieni of viscosity) this parting can he done with less 
than 0*111 per cent, error. The pipette need not be quite 
50 c.c., nor the fiask marked at an exact litre but 
20 pipettes as used must fill the dry flask exactly to the 


mark. The standardising should have been done at about 
the Working temperature. No correction need be made for 
temperature. Its effect is only indirect and very small, 
causing slight variations in drsioing. This 50 c.®. is placed 
m a 200 o.c. Kjeldahl distillation flask, and about 15 c.c. of 
50 per cent, phosphoric acid is added, the neck of the flask 
being then washed down with a few c.c. of ttater from the 
wash bottle. 7 he phosphoric must contain no volatile 
acids (particularly nitric). The flask is then connected 
by a glass tube of not less than } in. bore with some form 
of straight glass condenser in such a manner that the 
flask shall be inclined at an angle of not less than 60® 
from the perpendicular. The ]-in. gas exit should pass 
through the stopper as near the upper side as possible ; the 
inner end be ground off at an angle. Through the same 
stopper a small glass tube is passed, extending only about 
quarter of an inch on the inside of the stopper and slightly 
bent, so that it may be brought near one of the walls. The 
distillation flask is supported u])on a piece of heaA^y asbestos 
hoard through AAbicli a hole has been cut of such diameter 
(about 2 iiH.) that only the portion of the flask covered by 
50 c.c. of liijuid Avill be exposed to the direct flame. The 
exit of the condenser is connected with a piece of f in. glass 
tubing which passes through a rubber stopper in one 
tubular of a 500 c c. Wolf bottle and reaches to the bottom. 
The other neck of this bottle should he provided, during 
the first liour of the distillation, with a tightly fitting 
stopper uhich carries a small tube of soda-hme. For 
titrating there arc two other stoppers through one of which 
pass a small piece of capillary tubing and the delivery tip 
of a 20-c.c. burette divided to y’jy c.c. and approximately 
readable to hundiedtlis. The other stopper carries only a 
similar burette. Above the entire distillation a])paratus is 
located a reservoir which can be readily connected wiih the 
small tube in the stopper of (he distillation flask by a piece 
of rubber tubing, the flow through Avhich is regulated by a 
screw cock. Instead of pure water an extremely dilute 
solution of phosphoric acid free from carbon dioxide is lased. 
Into the receiving bottle is exactly measured hv a capillary 
pipette (standardised against the burettes) "loO c.c. of 
caustic soda solution containing approximately oue-tenth as 
much hariuin hjdroxido as sodium h3droxide, and of such 
alkalinity that 100 c.c. is equivalent to the acetic acid 
contained in 2 grms. of KO per cent, calcium acelati*. The 
first 20 c.c. burette contains nitric acid, of Avhich 200 c.c. 
corresponds to the acetic in two grms. of absolute calcium’ 
acetate*. The other hiirctto conhiins caustic soda-harAta 
solution equivalent to the nitric acid. 

After distillation has reduced the volume in the flask to 
I 75 c.c., a slow stream of water should he admitted, the 
volume never being allowed to become less than 50 c.c. 
The rate of distillation does not seem to he as important us 
other considerations, and the fastest operation permitted by 
the ordinary Bunsen flame is quite sale. An hour and a 
half IS ample time for complete removal of the acetic acid 
if the work has proceeded properly, and the complete test 
from samplo-weighing to final suh'giuirds, may be carried 
out in about two and a half hours. 

In tlie distillation itself we have found five common 
sources of error, and thoroughly tested the above method 
m those re.spects. First, phosphoric acid is extremely 
hkejy to he earned over with the distillate, so much so that 
we have been reliably informed that it is volatile with 
steam. This avhs definitely disproved by the use of a small 
centrifugal separator similar to that used for drying steam. 

7 he pressure necessary to operate this effectively was 
obtanied by exhausting the receiver, a difference of 15 Ib. 
being thus possible without risk of blowing up the dis- 
tillation flask. Under identical conditions it was found 
practically impossible, using upright flasks, to avoid passing 
over the phosphoric acid without the separator, whereas, 
with It, u<) matter how violent the distillation, none was 
found in the distillate. It is therefore carried over solely 
w mist, entrained vapour, and splashed particles. 

Phosphoric acid is very prone to form mist during the last 
stages of evaporation. To be conclu'-ive, the test lor phos- 
phoric acid must he made on distillates after neutralizing ' 
concentrating to about 25 c.c., adding 10 c.c. of ammonia 
and acidifying with nitric acid, and allowing to cool, and 
cxiimiinDg carefully for silica (which is apt to be precipitated 









at tbis wiy be filttred 

«fl te«iii|f for phoigjborio oci^ tA Ib^- otdiiiory 

mutton of ^Oto c.o: tiite di«tiUttt«i iiioy contain phosphoric | 
acid eqoivflei^ to 0*1 or 0*2 per cent, of acetic acid i 
iritbout responding well to the molybdate test. At 50 c.c. 
0*005 i^r cent, is* diisily^ detected. Ji'otther, commercial 
<jau8tic soda stains phospborio acid* which must be 
removed before using for these titrations, Mr. Stillwell 
kindly tested a number of these distillatos and, finding no 
phosphoric acid, suggested an exchange of phosphoric 
■samplde. Before this was effected, however, a visit to his j 
laboratory confirmed bis tests, and called attention to the 
marked inclination of his distillation flasks. Several of j 
these were placed upright, and immediately their distillate 
showed phosphoric acid. Sarpristng as it seems, the slow 
movement of gas in the neck of the flask is sufficient to | 
overcome gravitation when directly opposed to it, and to , 
earry over the mist ; whereas, when the vertical component 
of this velocity is only half (ocs. 60°) as great, the effect i 
on a given surface is only one-fourth as great, and the mass 
•of the drop supported only about one-fourth. Similar con- 
siderations forbid the use of very narrow-necked flasks, for 
doubling the diameter gives four times the cross-section, | 
one-fourth the velocity, and one-sixteenth of the lifting effect ' 
on a given drop. With the inclined flask, gravity quickly | 
pulls the splashes downward against the lower side of the 
neck, the water introduced at the top washes them back, j 
becoming itself leas volatile thereby, finally mixing better 
with the residue in the flask, and carrying out the acetic 
.'icid more quickly. 



Jot L./tnt Cotut4on 


The second source of frequent loss is incomplete distilla- 
tion, After an hour to an hour and a half, depending on 
conditions, all the acetic acid should have come over. This 
must never be taken for granted, however ; while the titra- 
tion is being made, distillation should be continued, and 
this distillate tested. Using the apparatus above outlined, 
plienolphthalein (the same quantity as used in standardizing) 
is put into the barium hydroxide solution when the distilla- 
tion is regarded as probably complete, and the stopper 
carrying the nitric acid burette inserted. The excess of 
alkali being almost neutralised, the distillation is allowed to 
proceed. If the colour then disappears, the second burette 
of equal strength alkali is used, and, drop by drop, the 
colour is restored, until 10 or 15 minutes’ distillation no 
longer discharges it. 

The third and most prolific source of disagieement is 
carbon dioxide present in the acetate of lime, in the water 
■or steam added to the distillation, and in the standard alkali. 
In the bitter it could be largely allowed for by frequent 
standardising or by making the final titration boiling hot 
from the acid side. If this is relied upon, the boiling of 
acetic acid solutions should be carried out with a very 
efficient reflux condenser not less than ^ in, bore and 24 ins. 
long. We finally found the cause of discordance in a long 
series of results to be slight losses oi acetic acid during the 
boiling aqd hot titration. For accurate boiling titration the 
solubility of the glass should be determined and, if need be, 
allowed for, as it sometimes afleets result! to the extent of 
0*05 per cent On the whole, we have obtained much more 
satisfactory results with the sodium hydroxide containing 
baryta. This has the advantage of serving as a fairly 
se^itive indicator for both, carbon dioxide and phosphoric 
acid (the most common causes of high results) and, as a 
safeguard, is fensitive to O' 02 per cent. Steam should 
never be used for distillations, as it actually prolongs the 
time jequiredf increases the volume of . the condensate, 
invariably contaius carbon dioxide, and is far more difficult 
to regulaie than a visible dropping of water. The, u«o of 
water freed from carbon dioxide is easily accomplished by 


having turn lahervoai^a JBed altefcagtsly tdfli JlitPpd watgr. 
eondensed hot direotly into them, addlufn lew o,o, of 
phorio acid, and a)^t;^ng sUetSon till Mi^nt ImtueL [ 

One is allowed to eool and sortie vdiile the otiter js b^ng J 
usem After exhaustion, these resenri^rf shoutd oimnect 
with the atmosphere only through potash bi4tM and die , 
couneeflon with tho distillation l^k should be btpken a! 
seldom as possible. . . t , 

The fourth source of error, small but very gou^;^* 
believe, lies in the use of sodium carbonate ignited at a 
beat as a standard for acidimetrio work. Sodium bicaibo- ^ 
nate recry stallised, dried at 100°, washed with distilled water ' 
until it no longer gives the teits for chlorides or sulphates, ] 
again dried at 100° C., and heated to constant wefghi^ht 
300° in an air bath, gives more correct results, diffOrhipi 
from the other by approximately 0*01 per cent. ' 

Lufitly, hydrochloric acid is not infrequently present in 
acetate oflime, and although the amount present is small,, 
we have, in some instances, found it equivalent to 0*05 per 
cent, of the acetic present. 

Having proved the distillation to be complete, and having 
titrated the acetic acid, along with any carbon dioxide, phos- 
phoric and hydrochloric acids, which may have been carried 
over, it now remains to test for tho hydrochloric acid, and 
determine the amounts of phosphate and carbonate if the 
appearance of a precipitate has shown either to be present. 
To this end the now neutral solution is washed from the 
receiving bottle upon a filter, and the collected precipitate , 
thoroughly washed with water, washing being added to the 
filtrate. In this filtrate the hydrochloric acid is directly 
titrated with silver nitrate, using potassium 
chromate as indicator. The precipitate 
with the filter ia transferred to a flask, 
water is added, and the amount of carbon 
dioxide directly titrated with nitric acid, 
using Methyl Orange us indicator, shaking 
vigorously after each addition of acid. 
To this liquid, transferred to a porcelain 
vessel (alkalis, and even neutral salts, 
abstract detectable amounts of silica from 
glass), ammonia is added and excess of 
nitric acid to dissolve the barium iphos 
phate. This liquid is boiled and brought 
to about 25 c.c. ; it is then filtered and, 
after staniing till cold, molybdio acid 
is added. 

Tests of the above method show that, iu^ the largo 
majority of cases, the amount of hydrochloric acid obtained 
will be less than 0*01 per cent, of the acetic acid; . Ifo 
phosphoric acid should be found in the distillate, and less 
than 0*01 per cent, of carbon dioxide unless the lime . 
contains carbonate. Checks have been obtained ait^tnst a 
known quantity of absolute acetic acid to witbiu 0*02 per 
cent. 

It cannot be claimed that these methods are complete, aa 
they have not yet been tested to our entire satisfaciion, but 
they are certainly more reliable than the single distillation, 
and are offered for the benefit of those who care to test and 
farther improve them. 

The use of standard caustic baryta-soda to receive the 
distillate seems long and awkward in description, entaUing, 
as it does, exclusion of air, but in practice it is found to be 
actually quicker, and certainly more rj^liable than boiling 
titration, 

d^bituarp. 




PBOF. A. W. WILLIAMSON, D.C.L., LL.D.. F.R.S., 

EftitRITUS PxiOFESSOR OF ChEMISXIIT XK UNIVKUSITS^ 
COiLBOB, LoNPOX ; AN OaiGtNAL MKMBliU OF TU* 
SoCIBTX OF Chbuical Inditstxiy (1381-1887), . 

Alexander William Williamson was bom ; at Wauis- 
worth on May Ist, 1824, and studied chemistry 
Gmelin in Heidelberg, and Liebig in Gie8sgn,4|i.|% 
latter CTmvegsify graduating 'PhD ^ 
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«pent Botne ^ears in the study of tbo higher mathematics 
lUMler Compte iu Paris. 

In }849, WiUiamsoD '^vas appointed professor of 
chemistry in University College, London, ivhere he 
contmued to teach till 1887, when he retired with the 
title of Emeritus Professor. He was elected Fellow of 
the Royal Society in 1855, and received a Royal medal 
in 1802. He wa.^ twice President of the Chemical 
Society (1863-65 and 18C9-71), and was one of the ; 
six guests at the banquet given in London by the j 
Chemical Society in 1898 in honour of those of its past | 
presidents who had been Fellows for half a century. | 

In 1873 Profefsor AVilliamson was elected President of i 
the British Assooiatiou, and in 1876 he succeeded 
Dr. Letheby as Chief Gas Examiner to the City of j 
London, and continued to discharge the duties of the 
post till about three years ago, when advanced age and 
failing sight o])]iged him to resign. On Sunday, , 
May Jst, he attained his 80th birthday, and died on I 
May 6th. In the development of cheaiiciil doctrine | 
half a century ago Williamson took a prominent part. 
Considering that the method of stating the rational 
constitution of bodies by comparison with water was 
susceptible of great extension, and would be of service in 
simplifying the ideas of chemists by the establishment of 
a uniform table of comparison by which bodies might he 
judged, Williamson Avas particularly active in supporting 
this conception, and one of his own contributions was 
the introduction of the doctrine of condensed types, 
according to w’hicli a double or triple water-type was 
employed to explain the construction of bodies that 
could not he w'ell referred to tlie simple type. In the 
course of his study of th’s question he carried out the 
classical research with which his name will be ever 
associated, resulting as it did in the full elucidation of 
the process by which ether is formed by the interaction 
of alcohol and sulphuric acid. This research in esta- 
blishing the theorA of the etherification process has ; 
rendered eminent service to cbomical industry. In i 
another direction Williamson also shoAA'ed himself a | 

pioneer in chemical thought, being one of the first to | 

introduce dynamical ideas into chemical science. Thus, I 
so far back as 1850, in the same paper as that in Avbich i 
he explained etherification, he advanced a view Avhich is 
fundamental in the hypothesis of ionic dissociation. In 
this the doctrine is evolved that the atoms composing i 
the molecules of the compound are continually in motion j 
and interchange, any particular atom noAv forming part , 
of one molecule, then exchanging into another, next into ' 


ft third, imd so on through an nnending coane of ionio 
migration. 

SIB CLEMENT LE l^EVE FOSTER, F.R.S., 

Professor of Mining in the 
R oriL School op Mines, o»e op His Majesty's 
Inspectors of Mines, &o. 

Sir Clement Le Neve Foster v/as born at Camberwell 
in 1841, and was the second son of Peter Le Neve 
Foster, formerly a secretary of the Society of Arts. At 
the age of twelve he Avas sent to school in France, and 
returning to England in 1857 he entered the Royal 
School of Mines, where he had a brilliant career. He 
then Aveiit to study in the Freiberg School of Mines, and 
even before completing the course there was appointed 
to the Geological Survey of Great Britain by Sir Roderick 
Murchison in I860. During the five years following 
this appointment he was engaged on the work of the 
Survey, first on the Wealdeii beds of Kent and Sussex 
and subsequently in Derbyshire and Yorkshire, his 
spare time being spent in preparing for the I), Sc. 
degree, which he took in 1865. In that year Le Neve 
Foster resigned his post to become J^ccturer to the 
Miners’ Association of Corn Avail and Devon, and in that 
capacity he interested himself in the question of intro- 
ducing improved appliances into the mines. Two years 
later be gave up this appointment for the sake of mining 
exploration in Sinai, and after visiting Venezuela in 1868 
in connection with gold mining, he accepted an appoint- 
ment with the Pestarena Gold Mining Co. in Italy, 
which he held until 1872. On the passing of the Metal- 
liferous Mines Regulation Act of 1872, Le Neve 
Foster was appointed one of her Majesty’s Inspectors of 
Mines to carry out its provisions. In 1H94 he became 
Editor of the Mineral Statistics issued by the Home 
Office, and of the Annual Reports on the Mines and 
Quarries of the United Kingdom. He resigned bis 
official position in 1901, and last year his services re- 
ceived the recognition of knighthood. In addition to 
numerous official and other publications, he was the 
author of a treatise on “ Ore and Stone Mining,” and of 
the articles on mining in both the ninth edition of the 
“ Encyclopu'dia Britannica ” and in the supplementary 
volumes. In 1890 he succeeded Sir Warington Smyth 
as Professor of Mining at the Royal School of Mines, 
and in 1892 the Royal Society elected him a Fellow. 

Sir Clement Le Neve Foster was an ideal lecturer on 
subjects relating to mining. 
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L-PLAIIT. iPPAEATUS. ABB MACHINEET. 

Ehouhh Fxtbktb* 

Druing and Evaporating Apparatus t Vacuum . 

j. and R. Glass, Leipzig. Eng, Pat. 9308, April 24, 
1903. 

See Fr. Pat. 323,961 of 1902 ; this J., 1903, 544.— T. F. B. 

Drying Kilns, W. P. Thompson, London. From J. F. 
Hanrahan, Ottawa. Eng. Pat. 4602, Feb. 24, 1904. 

A PBELiMiNABY drying or “ sweating ” chamber is com- 
bined with a second or finishing drying chamber. Each is 
closed to the external air, and is provided with a heating 
coil at the bottom and a condenser with suitable cooling 
coils above. The heated air, laden with moisture, rises, 
deposits the condensed water, and, being now cooler, falls 
through suitable channels to the space beneath the heating 
coils to be used over again. — W. H. C. 

Filters, A. J. A. Reeb, Paris. Eng. Pat. 10,498, 

May 8, 1903. 

The filter is so arranged that the thickness and material of 
the filtering medium can be easily varied. It may be made 
of enamelled metal, and the rubber joints are protected 
from any action of the liquid being filtered. — W . li. C. 

“ Heating Fluid ; Utilising the Heat of Chemical Reaction 

for** . A. Lang, Karlsruhe. Eng. Pat. 11,632, 

May 21, 190.3. 

This is a process for utilising the heat developed by the 
chemical reaction of “fluids of all kinds.” The reacting 
material is contained in a thin-walled vessel of conducting 
material, which is wholly or partially immersed in the fluid 
to be heated — contaiiicd in another vessel. — W, II. C. 

Mixing Liquids and Gases ,* Apparatus jor . R. F. 

Wood-Smith, London. Eng. Pat. 13,224, June 12, 1903. 

The liquid and gas are passed through a filter-pump into a 
trap, where the liquid and unabsorbed gas are separated. 
The liquid then overflows into a second pump, and, by the 
suction which it produces, draws the unabsorbed gas from 
the upper part ot the trap along with it, a further mixing 
taking place. Any number of pumps and traps can be 
used in series. — W. H. C. 

Centrifugal Machines. G. ter Meer, Hanover. 
Eng. Pat. 1505, Jan. 20, 1904. 

The wedged-shaped chambers b. Fig. 8, are arranged 
radially about the driving spindle (Fig. 1) a; c and c* are 
the upper and lower limiting walla of the chambers, and 
are rigidly secured to the driving spindle a. The material 
to be treated is fed through the central supply pipe A, and 
delivered to the chambers h by the spouts h^. The solid 
matter is driven by the centrifugal force to the outer end 
of 6, whilst the liquid escapes through the rear perforated 
filtering wall d (Fig. 3), and passes by the spout h to the 
collecting channel i (hbg. 1). The discharge of the solid 
matter from b is effected by centrifugal force, the wall 
(Fig. 3), which occupies the position shown by the dotted 
lines whilst the chamber is filling, being caused to open and 
allow the solids to be discharged in the following manner ; — 
A rotating worm shaft m (Fig. 1), the speed of which can 
be varied, rotates the circular track m, under the rollers t\ 
attached to a non -rotating carrier t. The sleeve about 
the central inlet pipe A, rests on balls on the carrier /, and 
is attached by the bell'Crank r and the lever q to the pin n 
on the movable wall d' of the chamber h (Fig. 8). The 
track u has two opposite projections u®, and w'hen these 
pass under the rollers the sleeve s is raised, the crank r 
palls back the side and the solid is discharged. When 
the projections have passed the rollers the sleeve s 
drops again, allowing to close. Another concentric track 
tr, with projections rotates under the roller u? (Figs. 2 
and 1), Which is lifted by the projections, and closes the 
ealve / by means of the crank x and lever y* When the 
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projection lias pas^ the :vaiire it opened again bf the 
acnon of the spring z. The projections and itfe so 
arranged that first the valve I is closed, then the side 
it opened, the solid discharge4> end closed again, and 
last of all the valve I it opened agaiD.>~W. H. C. 

Vacuum^ Supplying an Absorbent^ and Preventing Bach 
Atmospheric Pressure i Apparatus for Producing a 
— . 0. Iniray, IiODdotu From C. W. Stanton, Mobile. 
Eng. Pat. 5791, March 9, 1904. 

WATtR or other suitable liquid from an overhead supply 
tank is passed down a vertical pipe, having a side tube 
which is connected to the apparatus in which a vacuum is 
to be created. The vertical pipe enters the bottom of an 
open-mouthed vessel, having an overflow pipe high up at 
the side. The flow of liquid from the overhead vessel to 
the bottom of the vessel down below, produces the vacuum 
by exhaustion through the side tube, and the liquid accu- 
mulated in the lower vessel, is of such a nature as to act as 
an absorbent.— W . H. (;. 

UiaiKD States Patents. 

Apwratus for Operating on [^Ptirifying^ o ] FineJi/^ 
divided Fluids or Solid Materials. J. Luhiie, Aix-la- 
Chapelle; U.S. Pat. 757,757, April 19, 1904. 

See Fr. Pat, 330,322 of 1903 i this J., 1903, 1078.— T. F. P. 

Heating or Cooling Liquids; Apparatus for — — . G. 
Braselmann, Darmstadt, and F. Liinnemaun, Ruhrort. 
U.S. Pat. 758,045, April 26, 1904. 

An agitator, with blades like those of a ship’s propeller, 
is rotated by a hollow shaft in the liquid. The blades are 
hollow, and divided into two chambers by a partition. 
Through the hollow shaft a heating or cooling agent is 
admitted, through suitably placed openings, info the blades 
and caused to circulate in them. Means are provided for 
supplying and exhausting the circulating agent and for 
rotating the shaft.— L. F. G. 


FftBircH Paxkiitb. 

<r ^mdiU Crystals fsom 'Safp^edl 
J^paratus and Process for Obtaining Impalpable 

drystailine . G. Ostioi and A, Orlaadi. Fr. Pat. 

837,644, Ock 14, 1903. . 

A COMZINUOITS alternating or intermittent motion is im- 
parted to the liquid, wbiUt it is being evaporated, by means 
of a paddle wheel and baffles placed lu the evaporating tank. 

— W. H. C. 

Fire-extlnguihhing Product; Manufacture of — 

M. Eberhardt. Fr. Pat. 338,070, Nov. 4, 1903. 
Stated proportions of wheat starch, magnesium sulphate, 
sodium bicarbonate, sodium chloride, and water are mixed, 
a relatively large proportion of water is added, and, with 
active stirring, a solution of sodium silicate and another of' 
calcium and magnesium chlorides. The mixture is com- ’ 
plated for use by the addition of calcium phenate. — E. S. 

Anti-Incrustant. A. Rounotte. Fr, Pat. 337,796, 

Dec. 16, 1903. 

A MiXTUKK of borax and potato starch w’ith a small 
quantity of molasses aud colouring matter in water. 

— W. H. C. 

Evaporating Liquids, particularly those which Crystallise ; 
Process and Apparatus for — — E, N. Trump. Fr. 
Pats. 337,931 and 337,932, Dec. 22, 1903. 

See U.S. Pats. 743,351 and 743,852 of 1903; this J., 1903, 
1285.— T.F.B. 

Drying, Decomposition, Absorption of Gases, ^c. ; Process 

for the Treatment of Substances, e.g., . K. N. Trump. 

Fr. Pats. 337,933 and 337,934, Dec. 22, 1903. 

See U.S. Pats. 748,893 and 748,894 of 1904; this J., 1904, 

in.-T.F.B. 


n.-FUBL. GAS. AND LIGHT. 


Steam^Condenser. 0, If. Mueller, Berlin. U.S. Pat. 
758,090, April 26, 1904. 

The apparatus consists of a combination of jet-condensers, 
the first having a steam-inlet opening and a steam-outlet 
opening, whilst the steam-inlet of the second is connected 
to the steam-outlet of the first jet-condenser. A jet-deviee 
delivers cold water into the second condenser, and a second 
jet-device connected with the lower part of the second 
condenser discharges into the first. The condensers are 
otherwise unconnected, and an air-pump is connected to 
the second condenser. — L. F, G. 

Filtration of Gases ; Apparatus for the . G. Stone, 

Assignor to New Jersey Zinc Co., New York. U.S. Pat. 
7.58,222, April 26, 1904. 

The apparatus consists of a cylindrical drum with conical 
ends sloping outwards and each fitted with a gas inlet. 
The drum is divided into several compartments by conical 
diaphragms sloping upwards with a central hole, above 
these being placed acreens on which is piled loo«e material. 
A deflecting plate in each screen protects the aperture in 
the diaphragm, and the spaces between the diaphragms and 
screens constitute liquid reservoirs and are provided with 
outlet pipes.— L. F. G. 

Solutions; Process of Preparing Uighly-dilvfed . 

E. Joseph, Berlin. U.S. Pat. 758,450, April 26, 1904. 

The substances are dissolved in an appropriate solvent, and 
an indifferent salt added, which is soluble in the .solvent, 
aud of a higher specific gravity than water. The mixture 
is then poured into a great quantity of water containing a 
substance which is decomposed by the solvent mentioned 
above whilst chemically ind^erent to the sub-tance to be 
dissolved, an indifferent gas being obtained as the result of 
the action of the solvent on the substance dis.solved in the 
water.— L. F. G. 


Peat Gas Works for Large Central Electric Power 
Stations. A. Frank. Z. angew, Chem., 1904, 17, 
289—296. 

Since the author discussed this matter some years ago 
(this .T., 1897, 663; 1898, 651), great progress has been 
made in the development of large gas-engines capable of 
being worked nith low-grade gases ; and in the distribution 
aud transformation of electric currents of high potential. 
Generator - gas obtained from peat is stated as (Juite 
suitable for use in large gas-engines; and works are already 
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in operation in Oemany and Sweden. LUnnanii gives the 
for^goli^ figures with regard to tJjje production of gas from 
peat in geoerntors. . ; 

An important point is that for the production of peat-gas 
in generators, peat containing 45 — »^,per cent, of water can 
be used. 100 kilos, of peat yield about 250 cb. m. of gas 
having a calorific value of 1,200 —-1 ,400 cals, per ob. m. 
The author recommenls the erection of a large central 
electric-power station at the place where the peat is found. 
On the assumption that 4 ch. ni. of poat gas are consumed 
pet if.p.-hour, it is calculated that for the production of 
10,000 h.p. four large gas-engines, each of 2,500 h.p.), 
the yearly consumption of peat would be 96,000 tons, an 
amount which could ba furnished for 60 years by a peat 
moor having an area of 7 sq. kilom. The use of peat-gas in 
this way would be specially advantageous in localities where 
lime also is found, the electric power produced being used 
in the manufacture of calcium carbide, and the latter being 
then employed ns raw material for the production of calcium 
cyanamide by the aid of atmospheric nitrogen (see this J., 
1903, 794, 809). With a central station capable of funiisb- 
iug 10,000 h.p., 40 tons of calcium carbide could he pro- 
duced in 24 hours, whilst hy every 100 parts of carbide, 
25 parts of atmospheric nitrogen could he fixed, with the 
production of 125 parts of calcium cyanamide contaiaing 20 
per cent, of nitrogen. — A. S. 

Lamp ; New Variety of Mercury Vapour Electric . 

H. Pawcek. Z, Klfcktrochem., 1904, 10 , 297. 

The progress of the mercury vapour lamp up to the present 
is briefly reviewed. The extreme greenness of the light can 
be mitigated by using unialgaiu8,c.^., of potassium, wherghy 
red lines are introduced into the spectrum. The problem of 
starting the lamp by means of u momentary short circuit 
has been approached on three lines : ( 1) hy bringing the elec- 
trodes together mechanically ; (2) by causing a metallic film 
(when amalgams are used) to separate on the glass when 
cold ; <3) hy heating one electrode from outside and thus 
connecting the two through the condensed mercury. The 
author proposes a new lump of the first variety, which is 
kept rotating whilst in action ; the electrodes are in contact 
when at rest, and are kept asunder by centrifugal force 
during rotation. — W. A. C. 

Sulphur in Oth, Bitamlnons Substances, Coal, and Sinular 
bodtes $ Determination oj E. Graefe. XXIIL, 

page 563. 

English Patents. 

i"W; Mnnvfavture of Artificial . S. L. Gregor, 

E. Yeo, H. C. 11. Forester, all of Swansea. Eug. 
I’at. 7871, April G, 1903. 

The fuel consists of 5—6 per cent, hy weight of gas-tar 
pitch, ahout 2—3 per cent, of gas-tar, and 91—93 per cent, 
of bituminous or semi-b’tiiminous coal. If more than 8 per 
cent, of pitch be used, the proportion of tar must be kept 
between 1 and 2 per cent., and if more than 10 per cent, of 
pitch be used, the tar added should not exceed 1 per cent, 
by weight. Another suitable composition consists of 1 — 3 
per cent, by weight of creosote oil, 5 — 7 per cent, of pitch, 
and 93 — ^92 per cent, of cru>hed coal. The aforesaid ma- 
terials are thorouglily mixed together, and heated in a pug- 
mill by superheated steam to 700^^ — 8C0'' F., and the liquid 
mixture then cooled before passing to the presses. The 
cooling may he effected by passing the mass by means of an 
Archimedean screw through a horizontal trough, the hot air 
being exhausted hy a fan at one end, whilst cold air is 
blown in at the other end. After cooling, the mas^ is 
pressed into briquettes.— L. F. G. 

Furnaces; Pulverised Fuel . W. W. Weaver, 

Chicago. Eng. Pats. 18,787 and 18,788, Sept. 1, 1903. 

PowDKHED coal is Supplied from a hopper to a feed-valve, 
which consists of a drum w ith spiral pockets revolving in a 
casing, tind which feeds the coal-dust gradually and con- 
tinuously into a pi])e leading to the furnace. Air pre- 
heated to at^out 400° or 300° F. by passing through a pipe 
lying in the furnace, is blown into the coal-feed tube, and 


iniwtf the <<^oid?daiitinto fho epmbostioh 
diteharge ends of th<^ fedd tube are^MOO^mt 
tened, and tuirannded hy a oonioal tliitougit^;^ 

sutficient oo\d. uir is admitted to keep . theip Irom 
1?ho mixture of hoi air and ooal-dnst thns 
furnace, impluges on an arch of firebrick kept incaudesoent 
jjy the burning fuel, and ignites j the fine 
immediately burnt, whilst the heavier particle -plj, ,eoal 
become coked and fall on to the grate, whern they i^n 
undergo complete combustion. The furnace, is nroidded, 
with a regulating damper, and means are provided fdr 
cleaning out the tubes of the boilers with' compressed air. 

~L. F. a 

Coni, Ores, and other Minerals ; Method of avUd 
ratua for Treating — — , for draining them df Wawr, 
F. llauni, Herne. Eng. Pat. 2485, Eeb. 1, 1904. 

A T 11 AN 8 PORTING bclt Carrying perforated draining buckets 
is made to pass slowly beneath the surface of a large body 
of quiescent water, through which the washed coal, &c., fslii 
into the buckets. The buckets are gradually raised above 
the surface nud the water draius away. The water level 
is kept constant by means of an overflow, and the fine 
sludge falls into pockets at the bottom, is lifted, and hg»ih 
discharged along with fresh-ivashed coal. A Shidd it 
provided to deflect this fine Sludge to the sides away front 
the returning belt. — W. H. C. 

Gas-Producers. R. M. L. Itowe and R. Bicker|pn, 
Manchester. Eng. Pat. 9818, April 80, 1903, f 

To elimin-^te tarry matters from producer-gas, the latter iii 
passed through a pipe or retort, heated externally, containing 
incandescent coke or the like. The retort may be arrangeu 
vertically in the centre of the producer itself, having ftr 
inlet within the latter ; or it may bo arranged horizontally 
or vertically in a separate beating furnace. — H. B. . • 

Lime and Fuel Gas ; Method of, and Apparatus for ihiP. 

Manufacture of . R. Pearson, London. Eng. Pat/ 

10,624, May 9, 1903. 

Chalk or limestone, fuel, and steam are oontinUouifiy 
supplied to a kiln, the gaseous products from which aih 
passed into convertcrs.regeneratively heated, in wbidh cbh-’ 
yerters the greater part of the carbon dioxide is transformed 
into carbon monoxide and the steam into water-gas; ' Ihd 
waste heat of the incombustible gases resulting frQm the 
reheating of the converters is utilised in heating the sfeanf 
supply to the kiln, as well as for drying the raw materiat 
I and the fuel. The heat of the converted gases is utiliied' 

1 by passage of the gases through the boiler in which lUhe 
i steam is generated. Part of the air heated in the regeh6<^ 

I rators i.s u«ed to ensure the complete combusttott of tho 
gases escaping from the converters. Reference is made to 
Eng. Pat. 3347 of 1903; this J., 1904, 316.— K. S. 

Combustible Goses from Volatile Liquid Hydrocarbons ; 

Apparatus for Producing • — F. Jas, Paris. Eng. 

Pat. 13,206, June 13, 1903. 

A HoiiizoKTAL carhuretting cylinder is,, divided transversoly 
into three chambers, in the first of ■which thierd rotatoiA 
I horizontal shalt on which foilr helicoidal coils of pipes kt'o 
' wound. One end of each pipe is open, whilst the other 
j communicates with a hollow portion of the shaft, 
j cylinder is filled to a certain level with volatile hydrocarbon 
I drawn from a reservoir overhead, the level in the cylinder 
j being maintained by means of a float-valve arranged in the 
I third chamber. Ah the shaft rotates, the free ends of the 
j pipes dip successively into the hydrocarbon ; air and liquid 
I are thus forced through the coils and emerge from the 
; hollow portion of the shaft into the second oham|^i 
, where the unvolatilised hydrocarbon is separated from Sd 
I carburelted air, which is led oflf for use H. B. , , 

I Gas t Apparatus for the Purification of 
I Paris. Eng. Pat. 13,222, June 12, 1908: ' ‘ 

: Toe apparatus is similar to that referred to in thei|Kb^MS^7 
abstract, excepting that the third chamber, 
reservoir are omitted. The apparatus is filled 
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to 1 oertiia level, the gas to be purified is admitted to the 
first chamber, and, as the shaft rotates, water and gas 
alternately are forc^ along the coils, entering the second 
chamber, where the washed gas separates from the water, 
under pressure.— H. B. 

Coal - Oa8 f Process for the Recovery of the Residual 

Products Obtained in the Purification of . H. 

Gutknecht, Ztiricb. Eug. Pat. 93 »6, April 25, 1903. 

Ske Fr. Pat. 324,767 of 1902 ; this ,1., 1003, C20.— T. F. B. 
United States Patents. 

Retort Coke-Oven. A, 0. Kloman, A. -signor to W. M. 
Scott, both of Saxton. U.S. Pat. 757,469, April 19. 
1904. 

Tns horizontal bottom of each retort is composed of two 
sections, hinged together and supported on the pivot 
principle, and means are provided for raising the hinged 
portion, so that each section is swung into an inclined 
position, whereby a fulcrum is formed for breaking up the 
cake of coke. One section Ims a fixed pivot, whilst the 
other 18 pivoted on wheels which run on tracks when the 
hinged portion is pushed up. A portion of the oven flues 
is arranged in the movable bottom. — H. H. 

Retort Coke-Oven. \V. .Al. Scott, Saxton. U.S. Pat. 
757,509, April 19, 1904. 

Tub bottoms of the coke-ovens are mounted on the pivot 
principle, and are adapted to he swung upon their mount- 
ings by means of a beam carried on a truck which travels 
in a passage-way below the ovens. Compare preceding 
abstract— jB. B. 

Gasi Aj>paratvs for Making . p, Naef, New York. 

U.S. Pat. 753,296, March 1, 1904. 

Seybbal generators are connected together in series, either 
with or without the interposition of superheating stoves, 
and the end generator communicates with a tubular cooler 
and a scrubbing plant. The plant may be operated in 
yarious ways, according to the object aimed at. Water-gas 
may be produced by moans of the usual intermittent 
process. If the by-products are of considerable value, the 
raw fuel may be charged only into the last producer, so that 
unnecessary heating of the volatile products is avoided ; 
the coke formed can then be charged into the earlier pro- 
ducers. If, on the other hand, it is desired to convert the 
tarry matters of bituminous fuel into permanent gases, the 
raw fuel is charged into the earlier generators, and the coke 
produced is transferred to the later ones. The air supplies 
may be heated by circulation through the tubular cooler. 

—II. B. 

Calcium Carbide ; Process of Producing ; also 

Electric Heating ; Process of . W. S. Ilorry, 

Assignor to Union Carbide Co. U fc). Pats. 757,617— 
757,620, April 19, 1904. XI. A., page 54K. 

Electric Furnace. W. S. Horry and E. F. Price, Assignors 
to Union Carbide Co. U.S. Pat. 757,621, April 19, 1904. 
XI. A., page 548. 

Electric Heating [^Calcium Carbide'] ; also Electric Re- 
sistance Furnace. E. E. Price, Assignor to Union 
Carbide Co. U.S. Pats. 757,633 and 757,634, April 19, 
1904, XI. A., pages 518 and 549. 

Fbench Patents. 

Fuel Blocks. Soe. Chavoise, Jilger et Cie. (des precedes 
Cadoret). Fr. Pat. 337,771, Dec. 16, 1903. 

The fuel is made by mixing 1 part of resin with 1 part of 
tar, and adding to the molten mass 1 to 3 parts of coal dust, 
dried leaves, or other vegetable refuse, ouc-half to 5 parts 
'of a nitrate (such as potassium or sodium nitrate), 1 to 
parts of nitrocellulose, and one-half to 2| parts of crude 
camphor, which last two ingredients may be replaced by 
1^ to 5| parts of celluloid waste. — L. F, G. 


Combustible j Manufacture of a 

burning without Smoke, or with little Smoke. Hildeshelmer 
Sparhetd Fabrik A. Senking. Fr. Pat, 337,801, Dec, 16, 
1903. 

* Fatit * or ‘ meagre * [anthracitic] coal, coke, or lignite, 
are powdered, and mixed together, if necessary with the 
addition of an agglutinant, and pressed into briquettes. 

— L. F. G. 

Gas Producer ISuction], G. Viarm6. Fr. Pat. 337,974, 
Dec. 23, 1903. 

A mixture of air and steam is aspirated from an annular 
superheater into the fuel near the lowest part of the pro- 
ducer, and the gas produced is withdrawn through a series 
oflateral orifices provided in the periphery of the producer, 
midway up the column of fuel. Each orifice communicates, 
by a separate pipe, with the off-take main at the top of 
the apparatus, and by means of a fixed perforated plate, 
covered by a rotating perforated slide, arranged between 
the main and the smaller pipes, each of the latter is suc- 
cessively placed in open communication with the main. 
The effect is that the gas produced is withdrawn thremgh 
each of the lateral orifices in succes'^iou, and unequal 
consumption of the fuel is prevented. On raising the hlide 
tho gas may be drawn off frqm all the orifices simultiw 
neously. Tho uniform consumption of the fuel permits of 
the use of the plant for gas engines of high powers.— H. B. 

Carbon Dioxide in Furnace Gases ; Method and Apparatus 

for the Determination of . A. Schlatter and L. 

Deutsch. Fr. Tat. 337,992, Dec. 24, 1903. XXIIl., 
page 561. 

Magnesium Carbides ; Direct Manufacture of from 

Carbon and Oxides or Carbonates of Magnesium' H. 
Auzies and A. Segofiin. Fr. Jkit. 337,878, Nov. 11, 
1903. 

Magnesium oxide or carbonate is heated with carbon to 
about 3,000° C., in an electric furnace, to obtain magnesium 
carbide, to which the formula MgCa is attributed; when 
decomposed by water it is stated to yield more acetylene 
than calcium carbide. Dolomite may be similarly heated 
with carbon to obtain a calcium-magnesium carbidc.—K. S. 

Incandescence Lighting uiih Gas Generated by Aluminium 
Alloys, N. A. Helouis, L, Alauclaire, and E. Meyer. 
Fr. Pat. 337,722, Dec. 14, 1903. 

Hydrogen is generated by the action of aliiminium-ziiie, or 
aluminium-zinc-sodium, on a dilute solution of caustic soda; 
the gas is carburetted in any suitable manner, and is burned 
in conjunction with an incandescence mantle. Compare 
Fr. Pat. 335,954 ; this J., 1904, 320.— H. B. 

Carbons } M mcralised for Arc Lamps, for Regulat- 

ing their Light. A. Blondel. Fr. Pat. 338,049, Oct. 20, 
1903. Under Internat. Conv., Oct. 24, 1902. 

See Eng. Pat. 23,262 of 1902 ; this J., 1904, 112.— T. F. B. 

Arc Lamp with Osmium Electrodes. Comp. Generale 
d'Electncile. Fr. Pat. 337,927, Dec. 22, 1903. 

Arc lamps are provided with i lectrodes of osmium, operat- 
ing in au atmosphere of inert gas. The electrodes may 
he obtained, for example, by producing an arc between 
carbon electrodes in an atmosphere of osmic acid, by means 
of an alternating current. The osmium is deposited on the 
hottest jiarts of the electrodes in the form of extremely hard 
metallic pellets.— H. B. 

IIL-DESTEUCnVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM 
AND MINERAL WAXES. 

Petroleum Acts. Home Office Memorandum, May, 1904. 
It has recently come to our knowledge that attempts are 
being made by officers of Local Authorities to apply the 
legal test for petroleum to samples of liquid metal-polish. 
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aud we have satisfied ourselvea by experiment that the 
results thus obtained ate sometimes entirely misleading, 
us they do not represent the temperature of the portion 
of the liquid from which inflammable vapour is being 
evolved. 

In carrying out tbe test prescribed in the Petroleum Act, 
X879, the sample under examination is slowly heated in a 
closed cup, and the temperature is indicated by a thermo- 
meter the bulb of which is immersed in the li(iaid in the 
oentre of the vessel. In these circumstances the heat 
communicated to the sample through the walls of tho cup 
creates in such a liquid as petroleum convection currents, 
and through the circulation thus set up the temperature 
of the contents of the cup is equalised and the therniomctor 
correctly indicates the temperature at which inflammable 
vapour is evolved by the liquid. 

Oil the other hand, if the sample contains solid matter 
in Buspeubion, as is the case wdth the liquid metal-pohsh 
m question, the formation of convection currents is inter- 
fered with, and the surface of the liquid from which 
inflammable vapour is evolved acquires a higher tempera- 
ture than that of the portion in contact with the* bulb of 
the thermometer. Thus, as we have ascertained experi 
mentally, the thermometer may indicate a temperature of 
^')9 ' K. when the temporaturo of tho surface is 83® K., and 
a sample may be erroneously reported as having a flash 
point below the legal limit of TS'" F. when the true flash 
point is tar above the limit. 

No doubt this would have been provided for when the 
Act was passed if at that time the need for applying the 
test to such substances had been foreseen, but it was not 
until judgment in the case of the Loudon County Council 
v. lloltzapfers Compositions Co,, Ltd., a as given in 1899 
that mixtures containing petroleum were held to ho petro- 
leum w ithin the meaning of tho Acts. 

In our handbook on petroleum published in 1901, we 
referred on page 90 to the necessity for a stirrer in tbe 
oil cup when the test specified in the Petroleum Act is 
employed for the testing of paints and other substances 
containing petroleum, and when opportunity occurs for a 
revision of tho law this addition will doubtless be legalised. 

We arc, how’ever, of opinion that in the meantime autho- 
rities charged with the administration of the Petroleum 
Acts should be made aware of tho circumstances we have 
referred to, and that testing oflicers should take steps to 
ascertain the true flash point of samples of liquid metal 
polish or other substances which are not thoroughly liquid, 
and therefore cannot bo satisfactorily tested in precise 
accordance with the directions given in tho schedule to 
the Act. In many instances it may be possible to obtain a 
sample of the petroleum used in the substance, or the 
solid matter present in the sample can be removed by 
straining or filtration, care being taken to avoid loss of 
the more volatile constitueids by evaporation, when the 
separated liquid can be tested in the prescribed manner. 
The liquid should not, however, be separated by distillation, 
as this operation may yield a distillate of lower flash point 
than that of the petroleum with which the mixture was 
made. For guidance in determining whether there has 
been any infraction of the law, tbe sample may also be 
tested in an apparatus provided with an efficient stirrer. 
In any case of doubt as to the true flash point of the 
material, we would suggest that reference should be made 
to H.M. Inspectors of Explosives, at the Home Office, who 
will be prepared to give advice as to the course which 
should be adopted. 

(Signed) J. H. Thomson, 

Captain, H.M. Chief Inspector 
of Explosives. 

(Signed) Bovbrton Ekdwood, 

Adviser on Petroleum to the 
Home Office. 

** AftphaiU ” ; Examination of — — . E. Donath and 

B. M. Margosches. Chera. Ind., 1904, 27 , 220—226. 

In consequence of the appearance of Lunge and Krepelka’s 
article (this J., 190-j, 486), the authors publish some pre- 
liminary results of an investigation. The^ find that suc- 
cessive extractions of the product with light ^troleum 
ejkirit (petroleum ether), henxene, and carbon bisulphide 


give useful indications as to its nature* For distinguiehiog 
between individual produete, tbe following metb*^ is rf 
commended : 10 — 15 grms. are subjected to dry distillation. 
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In the case of wood-tar pitch, a small quantity of a strongly 
acid aqueous liquor is obtained on which an oily layer floats. 
A confirmatory test for wood-tar pitch is that, when treated 
with carbon letrachloride, the latter is scarcely coloured. 
In the case of coal-tar pitch the oily distillate dissolves 
completely in absolute alcohol and glacial acetic acid. Coal- 
tar pitch also always contains anthracene, which can bo 
recognised h}' oxidising it to anthraquinoue by means of 
chromic acid, and testing for the latter by Liebermann’s 
reaction (production of intense red coloration by boil- 
ing with caustic soda solution and zinc dust). If the 
distillate does not give a clear solution with alcohol and 
glacial acetic acid, tho product may be lignite-tar pitch, 
}>etroleum pitch, asphaltum, or a stearine pitch. A 
portion of the original product is boiled for some time 
with alcoholic potasli, and the hot liquid filtered. lathe 
case of wool-fat pitch, a fairly abundant precipitate forms 
on cooling, which gives the cholesterol reactions. In tbe 
case of btearine pitch no separation, as a rule, takes place, 
but on evaporating the alcohol and treating with dilute 
hydrochloric acid, the fatty acids Rcparate, Natural as- 
phaltuin, when treated with alcoholic potash, colours the 
1 iquid onl}* slightly at first, but more iutensely after some 
time ; ligoite-tar pitch colours the liquid immediately) and 
petroleum pitch gives either no coloration at all or aa 
extremely weak one. The behaviour on successive extrac- 
tions with petroleum spirit, boozene, and carbon bisulphide 
also affords a means of distinguishing between lignite-tar 
pitch, petroleum pitch, and asphaltum. In the case of 
the last-named, the iusoluble residue consists entirely of 
inorganic mineral matter. In practice the most common 
form of adulteration is the addition of coal-tar pitch to 
natural asphaltum. The authors recommend extraction of 
the product successively with petroleum spirit, heniene, 
and carbon bisulphide. If the sample be pure natural 
asphaltum, the insoluble residue will consist entirely of 
inorganic mineral matter. If coal-tar pitch be present, the 
residuo will be black aud will give a brownish-red solution 
with concentrated nitric acid. The presence of anthracene 
and tho production of a coloured fluorescent solution with 
methyl or ethyl alcohol or chloroform yield additional 
evidence of the presence of coal-tar pitch. — A. S. 

Pyridine Bases in Ammonia and Aliphatic Amines ; Deter^ 

mination of . J. Milbauer and V. Stan^k, XXIIT., 

page 5G3. 

Sulphur in Oils^ Bituminous Suhslancest Coal, and Similar 

Bodies; Determination of . ^E. Graefe. XXIIL, 

page 563. 

English Patent. 

Destructive Distillation ; Recovery of By-Products in Pro- 
cesses of — , and Apparatus therefor. The Otto- 
Hilgenstock Coke-Oven Co., Ltd., London. From C. 
Otto and Co., Daihausen a/liuhr. Eng. Pat. 1S;005, 
July 20, 1903. 

Tub condensing pipe of an apparatus such as a colte^oycii 
or gas-retort is inclined upwards, and is of such a }on|;th 
that the products which condense above 70® G., or 
aliouts, flow back along the tube, towards the esKictf 
meeting tbe hot ascending gases; in this way # iQOfe 
effective separation of the products is obtained/-«^T« F£ ll^ . 




^ JOUtoiJr Of THB BOOdtTr csSfitoAL utoostbt. 


^ - , xfmTKD States PaTbet. 

W^9d f Apparatus for the I)isiiUation q/ and Pro- 
I ai$o(im of' Charcoal. H. A. Mackie, Agslifnor to E. E, 

Wood, Kew Orleans. U.S. Pat. 757.939, April 19, 1904. 

A IjOS6 inclined retort, set in a charcoal kiln, is provided 
with doors at each end, and with a liquid-discharge pipe at 
its lower end, and a vapour-discbar^e pipe leading from 
the top of its lower end to a condensing tank. The char- 
coal kiln is provided with air inlets, and with a discharge 
pipe, with which a fan communicates. — T. F. B. 

lY.-COLOUKING MATTERS AND 
DYESTUFFS. 

p-Phenylenediamine i New Base from . L. Paul. 

Z. angew. Chem., 1904, 17, 589—591. 

CeSTaiit samples of impure p-phenylenediamine are con- 
verted on keeping into a blue or bluish-brown basic dyestuff, 
or into an insoluble black base, ammonia being formed. 

A sample which had undergone partial transformation con- 
sisted of ^-pheuylenediamine, an intermediate product easily 
aoldble m water, and a black powdery base, insoluble in 
Water, but soluble in hydrochloric acid. The solution can 
be diazotised and then couples with amines and phtiiola. 
The hydrochloric acid solution of the new bu*-e dyes 
nnmordanted cotton in bluish-brown, tanniued cotton in 
bluish-black, and wool in brownish-black shades. Un- 
mordanted cotton, after being dyed with the new base; 
shows considerable affinity for ordinary basic dyestuffs. 
The Pew base can also be diazotised on the fibre. With 
fuming sulphuric acid it yields a sulphonic acid wliich dyes 
woUl m brown shades. The brown soluble intermediate 
product forms the new base when its aqueous solution is 
evaporated or allowed to stand a long time. Ttie new 
base is also formed if an atjueous solution of n-phenylcue- 
diamine containing hydrochloric acid is evaporated, also if 
an aqueous solution of p-phenyleuediamine and common 
salt is boiled. Ill all case.s tvliere the new base is formed 
on evaporation, an insoluble violet dyestuff, soluble in j 
hydrochloric acid, is formed on boiling in an open ve«seb ! 

-K- V- 1 

Rosaniline ; Hoot Carhinol of — . a«(/ its homers. i 

A. Bistrzyeki and J. Gyr. Ber., 1901, 37, I-^ — 1253. i 
The authors have prepared diphen} l-o-tolylcarbinol from j 
o-toluio acid methyl ester by Grignard’s method (Per., 
1904, 663). It is readily reduced to the corrcHpomliug 
methane, which is not identical with the isomer obtained 
from llosaoiline. From m-toluic acid methyl ester they 
have obtained a carbinol, presumably dipbenj 1-m-tolyl ear- 
binol, which is entirely different from that obtained by 
E. and O. Fischer (Her., 1876, 899) by elimination of the 
amino groups from leucaniline and oxidation of the di- 
pbenyltolylmothane so formed. On reduction it yields a 
methane which is seemingly identical with that obtained 
jfpom leucaniline, but on careful oxidation the original 
isomeric carbinol is re-formed. The authors point out that 
the diphenyltolylniethane obtained by Hemilian, by oxidis- 
ing the conden.sation product of diphenylcarbinol and 
j^-xyleue, reducing in alkaline solution, and splitting off 
carbon dioxide, is probably identical Avith the compound 
obtained from leucaniline (Ber., 1883, 23G8). — E. h\ 

, ■ Quinone'di-imide. B. Willstntter and E. Mayer. 

Ber., 1904, 37, 1494—1507. 

Th* authors obtain - quinone-di-imide, NH;CJl4: Nil, by 
treatment of quinonedichloro-di-imidc with dry diydro- 
cnloric acid gas in ethereal solution according to the equa- 
tion NCI : C,H4 : NCI + 4HC1 = NH ; CcH^-.XH.iHCi + 
sOlj. , The dihydrochlofide first obtained yields the base on 
treatment with dry ammonia in ethereal solution. The base 
is mono-molecular and very unstable, unless very pure, 
when it' i« much more stable. It readily polymerises with 
explosit^e violence, also on standing for some days in the 
'^jr. ^'WIth aromatic amines and pWols it at once forms 
ind&tttinefl and - indophenols. On warming with dilate 
ttiner^ abids it is ' hydrolysed to quinbne and ammonia. 
Aq^le^ imd ttIbtffioHe scffiitions rapidly darken in'bolbur. 


ddth formatlmi of a aubstauce closely retembliog 
diphenyl-p-aao-phenylene.— £. F. 

Jndophthaione. C. Eenz. Ber., 1904, 37) P^^I — 1225. 

When 2 mols. of o-melhylindole are heated to 150® — 
160® C. with 1 mol. of phthalyl chloride, indophthalone 
hydrochloride, CjoH-oNsOj . HCl, is formed, with evolution of 
hydrochloric acid, according to the equation 2C9H9N •+• 
€(,11402012 «» + 2HCI. The product is a red 

powder, from which sodium carbonate liberates the base 
C2elIjoN202, a hrick-red precipitate, readily soluble in 
alcohol and in chloroform. Indophthalone has also the pro- 
perties of a weak acid, and forms a well-defined potassium 
salt. A product, which is cither identical with, or an 
isomer of indophthalone, is obtained by heating 2 mols. of 
a-methylindole with 1 mol. of phthalic anhydride to 185® — 
— 190° C., but the yield is in this case small. — E. F. 

Dyestuffs from Quinolint-a-carbomc Acids; New Class 

of . [^Quinoline Dtfesiuff's,'] E. Besthorn and J. 

Ibele.. Ber., 1904, 37, l'236— 1243. 

Ip quinaldinic acid be heated to 140® C. with acetic anhy- 
dride a red dyestuff’ is formed, with evolution of carbon 
dioxide. The substance is extremely sensitive to light, 
being rapidly decolorised. Its absorption spectrum shows 
two absorption band*, one iu the yellow, the other in the 
green portion of the spectrum. It has only very weak 
basic properties and only very slight affinity for the fibre, 
dyeing silk from alcoholic solution in pale salmon-red 
shades, with slight greenish-yellow lluorescenee, very 
fugitive to light. The dyestuff is completely destroyed by 
weak oxidising agents, even by cold dilute nitric acid. It 
is relatively stable towards reducing agents, and seems to 
form no leuco compound. Tlie acetic anhydride in the 
above reaction may be replaced by benzoic anhydride or 
the anhydrides of other orgiiiiic monocarboxylic acids. 
Anhydrides of dicarboxylic acids, such as phthalic and 
succinic acids, do not effect the reaction, which scorns to 
apply to quinollue-o-carboxylic acids m general, but not to 
picolinic acid and other pyridine derivatives. — E. F. 

Dyestuffs for Wool; New Classes of and New 

Heactiom of Aldehydes, M, IVud’homme. Key. Gen. 
Mat. CoK, 1904, 8, 129—130. 

It has been shown (this J., 1900, 729) that when acid 
solutions of dyestuffs, leiico-bases, or ebromogens con* 
taining amino groups are 1 rented with formaldehyde and 
sodium bisulphite, acid dyestuffs are obtained. If sodium 
hydrosulphite be used instead of sodium bisulphite, another 
class of dyestuffs is produced. Magenta and Acid Magenta, 
when decolorised with sodium hydrosulphite, treated with a 
mineral acid and formaldehyde, and then heated, give new 
violet-red dyestuffs. "When no formaldehyde is used, orange 
dyestuffs are formed. On heating the diazo derivatives 
of certain basic dyestuffs, substituted primary amines, or 
diamines with sodium hydrosulphite, other acid dyestuffs 
are obtained. When a solution containing 0*5 grm. of 
Magenta, 2 grins, of hydrochloric acid, and 500 c.c. of water is 
diazotised in the ordinary way, 12 grms. of sodium bisulphite 
solution of 35® B. added, and the mixture left to stand for 
24 hours, the solution turns orange. If it be heated on a 
water-bath to 60® C. and 12 grms. of hydrochloric acid of 
21® B. added and again heated, the liquid turns deep violet 
and dyes wool a prune shade. The leuco-base formed on 
the condensation of diphenylcarbinol and m-sulphanilio 
acid, oxidised with lead dioxide, diazotised, and treated with 
sodiutn bisulphite and hydrochloric acid, gives a green fast 
to alkalis. Under the same conditions nitranilines give a 
pale yellow and benzidine anf 'orange dyestuff. Better 
colours are obtained if, imxnWiately after the addition of the 
sodium bisulphite and acid, aldehyde or a sugar be added, 
the hydraziuesj formed by the action of the bisulphite and 
acid on the diazo bodies, probably giving hydrazoues aud 
osazones. Treated thus Magenta gives a much bluer shade, 
and |)-NitraDiline Yellow, which is only a pale colour, dyes a 
full orange. , If in the above cases the sodium bisulphite be 
replaced by ijpdlura hydrosulphite, new colours with different 
bnd hpig^ter ihades are . produced. When diazotised 
or Acid Magehta is acted on by benzaldebyde 








the MagentH being boly slightly aolPWe* and ^ one from 
the X$1 W^nta quite soluble. 

litw MeaSwns for ^ reaction for 

aMehydes k much aaore delicate when. ^ Magenta is 
decolorised ^ith sodium hydr^ulphite or bwulphite instead 
of with sulphur dioxide. — B. S. 

Querccria; Smthsis of St. v. Kostaueolri, V. Lampe, 

. . . end J. Tembor. Ber,, 1904, 37* 1^2 — 1405. 

2'-H ydroxy-4' . 6' . 8 . 4 -tetramethorycbalkone— 


(CHaOX’COH) C 0 H 2 . CO . CH : CH . CoH3(OCH3)2 
is converted by boiling with dilute hydrochloric acid into 
1.3.8'. 4'-tetrameth(?;iyflavanone — 


(CHaOsCsHz 


— CH.C6H3(0CH3)2 
\ CO - CH, 


^pfddo pr&om far 

ttalle et Ok. ?r. Pat Dek 8, 1|$8. ^ 

Bt melting amtuo compou^s of the benihne «e^« ghd 
nitTopheools ^ith a1bi8 jm}y«alph!de9) ai^oldin ibo tapid 
reduction of the nitrb ooibpound, ^eetuAi <aia nbCahaed 
which give black shades on cotton from a lodiadtoidpAdde 
solution. The dyestuff prepared from 
amine and o^uitrophonol is described. Tbh samoibiaaa'^Clf 
dyestuff is also produced by melting benzene axo«#<n?t«n* 
pbenol or dmitrophentrl with small quantities el sodmin 
tetrasulphide. — T. F. B. ,1 

Tctrazo Dyestuffs^ Dyeing Violet to Blue^ derin^edifrom 
Aminonaphthuldiaulphonie Acirl 2.5.1.7 | Productitm 

of New . [^20 Soc. pour llnd. Gbiin. 

h. Bille. Fr. Pat. 337,891, Dec. 19, 1903. v « 

See Eng. Pat. 28,033 of 1903 \ this J., 1904, 819.— 


This is converted into %n isonitroso^derlvative, which yields 
with dilute mineral aqids 1.3.3'.4'-tetraraethoxyflavonol— 
O — C.C8H3(0CH3)2 

'phis is completely demothylated by hyilriodic acid, forming 
quercetin — 




/() — c.c,H3(on)2 
\oO - C(OH) 


Jndophe?iine Iteaciion, F. W. Bauer. XXIII., 
page 562. 


English Patents. 

Halogen Derivatives of Oryanthraquinovcs ; Manufacture 

of'. . [Anthracene Dyestuffs.] M. lljinski, Krefeld, 

and B. Wedekind and Co., Uerdiugen. Eng. Pat. 8503, 
April 14, 1903. 

New halogen derivatives of wi - liydroxyanthraquinone, 
anfhradavic acid, iso-anthraflavic acid, alizarin, flavo- 
purpuriu, and iso-purpurin are prepared by treating those 
substances in aqueous suspension with a halogen, or with 
a halogen compound adapted to allow the action of halogen 
in the nascent state in presence of an acid. The new 
products arc very stable and can be sulphonated by means 
of fuming sulphuric acid without loss of halogen. — E. F. 

Basic [Acridine] Dyeaiuffs. T. II. Shillito, London. 
From Aniline Colour and Extract Works, formerly 
J. K. Geigy, Basle. Eng. Pat. 11,882, May 25, 1903. 
See Fr. Pat. 330,487 of 1903 and addition thereto- this J., 
1903, 1082 and 1241.— T. F. B. 

Anthracene Derivatives [Nitro-amino-anthraquinones] ; 

JVfrtwM/rtcfMrc of H. B. Newton, London. From 

Farbeufabr. vorra. F. Bayer and Co., Elberfeld. Eng. 
Pat. 12,099, May 27, 1903. 

See Fr. Pat. 332,321 of 1903 ; this J., 1903, 1241.— T. F.B. 

Sulphurised [Sulphide] Dyestuff's ; Manufacture of . 
O. Imray, London. From Soc. Anon. Mat. Col. et Prod. 
Chim. de St. Deuis, Paris. Eng. Pat. 12,298, May 29, 
1903. 

See Addition, of May 19, 1908, to Fr. Pat. 292,400 of 1899 j 
this JT., 1903, 1241.— T. F. B. 

Aniline Dyeing Compound, G. Rowland, Knoxville. 

Eng. Pat. 1502, Jan. 20, 1904. 

Ax aqueous solution of a basic or , neutral dyestuff is 
ihoorporated with a soap ao as to form a hard cahe reaouy 
Efduble in water. Goods can be cleaned and dyed m one 
operation with this substance. — ^E. 8. 


FitBXOH pATEXtS- 

MonOtfiO Dmstuffs j Production of — r-* • Badiachft Aniliu 
i .awid Soda Fabrik. Fr.>Fat. 838 ^l 08 i Match 9, 1«03* - 
Sax Khg.‘TXt. 52l9 Of 190:1 1 ' thk X; B. 


Azo Dyestuffs and Lakes produced therefrom t Proparch 

tion of New . Soc. Anou. F. Bayer et Cie. Fr. 

Pat. 337,942, Dec. 22, 1903. . > , 

Diazo derivatives of aminoanthraquiuonoa or of amino* 
anthraquinoiie sulpbonio acids are combined with naphthol 
sulphonic acids. Red to reddish-blue dyestuffs are , Sp 
obtained of value for the production of lakes, fast to light, 
which are produced by dissolving, or suspending in a^er, 
an alkali salt of the dyestuff, and then adding a solutiun 
of a compound of calcium, barium, strontium, magnaslUlhi, 
aluminium, &c. — E. F. 


y.-PEEPARING, BLEACHING, DYEING, 
PEINTING, AND FINISHING TEXTILES; 
YABNS. AND PIBEES. 

Azo Dyestuffs on Cotton ; Action of Copper Sulphtxto dn 
Direct . J. Muellqr. Chem.-Zeit., 1904, 28,^23. 

Accoeding to the author, the theory of A. Scheurer on 
the protection of dyestuffs against sunlight by copper 
oxide, still remains intact. Observations made show that 
the copper sulphate Sets chemically on the direct asd dye- 
stuffs on treating for some time with this salt after dyeing. 
A copper salt is formed with the dyestuff, the copper 
going, in the first place, into tbe sulpbo groups and, in 
the second, into the hydroxyl groups. When sulpho and 
hydroxyl groups are found in the ?.ime molecule, th^ 
copper can, under certain conditions, go into both groups. . 

— R. 

** Crude Fibre”; Preparation [Determinaiion] of — - 
from Vegetable Fibres containing Lignin, by weai^ of 
Sodium Peroxide, A. Duschetschfcin. page 363. 

Engraving Rollers for Calico and Carpet Printing \ Em^ 

ployment of Photography in , P. J. Lamp'l. XXL, 

page 560. , < ^ r . 

English Patb^s. 

Dyeing Sliver and other Textile Fibres ; ,App 0 rabU 9 for 

. H. H. Lake, London. From D. Gupoa. 

Eng. Pat. 6731, March 23, 1903. . „ • . , . 

Sex Fr. Pat. 384,681 of 1903 ; this J., 1904, 115.— E. S. j 

Cops, Cheeses, or the like i ‘MdcKinefor Dyeing, Scont^, 
\Bleacking, or Treating with Liquids, Textile Fibres in 
theforfn of > — u?iikoutPetf orated. Brqacheoor^ 

R. Rawson .apd E; jbodge, Huddprsfield. Eng. PxL 
10,p9/J» May 4, 1903. , . , . ' , . ^ 

T&zsmxchme codaists of u ffume made np ,of ^bjaiUtja^ 
cross-bars- f ormlag a 1 uumheb of reeesice iutof J# 
oops or eheesss 'fft io <1% toolofd up ail dpeniugs. 
of those ffauihs ime pJaopd one aiwyo tlk other m; 
aud^^bo liqluld ikfoiood tbrim^b ?them bgr 


JOtTENAIi OF THU SOOlKttir ilf ISTDTJSraT. 






Printing Fabrics with Tndigo. O* Imray, London. From 
Faibwerke Torm. Meister, Lucius nnd Lriining, Hoechst* 
oi:k-the-Mame. Log. Pat. ]8,ll6> June 11, 1^03. 

Im printing indigo by the hydrosulphite method, strong 
caustic alkalis are substituted for the alkali salts previously 
used, and the hydrosulphitc is displaced by one of the new 
aldehyde- hydrosul phi to compounds described in Eng. Pat. 
5867, March 13,1903 (this J., 1904, 869). Good results 
are obtained as follows : — 120 grms. of formaldehyde- 
sodium hydrosulphite compound are dissolved in 50 grms. 
of water at 40® — 50° C., cooled, and slowly stirred into 
500 grms. of alkaline thickening agent ; to this is added 
150 grms. of 10 percent, indigo paste, mixed with 180 grms. 
of the thickening agent. The thickening agent can be 
made from 120 grms. of ‘‘gomme iudustriclle dissolved 
in 430 grms. of hot water, and when cold 4 50 grms. of solid 
caustic soda added with continuous stirring. The cotton, 
bleached, or dyed with Turkey red, is printed with this 
mixture, dried, steaimd in h Mather-Plutt for 2 — 3 
minutes at 100° C.. tlien washed, whereupon the Indigo 
White oxidises to Indigo Bine, which, if necessary, is 
finally acidified and soaped.— -B. S. 

United States Patents, 

Matting or Felting Fibres together; Method of — — . 
G. Goldman, Baltimore. U.S. Pat. 758,243, April 26, 
1904. 

A DitY finely-divided binding material, such as gelatin, is 
introduced between the fibres, together with a hygroscopic 
substance capahh* of imparring moisture to if, e.q.^ 
magnesium chloride ; or, after the introduction of the 
gelatin, the material may be treated with a solvent of the 
latter. The fibrous material is then submitted to heat and 
pressure.-— A. B. S. 

Felting or Matting Fibres together ; Process for . G. 

Goldman, Baltimore. U.S. Pat. 758,244, April 26, 1904. 

A PBY, finely-powdered mixture of a soluble soup and a 
metallic salt, such as alum, is introduced between the fibres ; 
the material is theu submitted to the action of steam and 
pressure, which cause the formation of an insoluble metallic 
soap, which binds the fibres together. — A. B. S. 

Uniting or Matting Fibres together ; Process for . 

G. Goldman, Baltimore. U.S. J*at. 758,245, April 26, 
1904. 

A DttT, finely-divided mixture of a resin and of a metallic 
oxide, such as zinc oxide, is introduced between the fibres. 
On submitting the fibrous material to the action of heat and 
pressure, a metallic resiiuite i.s formed, which binds the 
fibres together.— -A. B. JS. 

Uniting or Matting Fibres together; Process for . 

G. Goldman, Baltimore. U.S. Pats. 758,246 and 758,247, 
April 26, 1904. 

Finkdv-divided resin alone, or mixtures of finely-divided 
resin and a metallic rcsinate, or of resin auda metallic soa]., 
are introducetl between the fibres ; the material is then 
submitted to heat and pressure. — A. B. S. 

Felting or Matting Fibres together; Method of . 

0. Goldman, Baitimore. U.S. Pat. 758,311, April 26, 

1804. 

Dry flour is introduced between the fibres together with 
a substance containing water of crystallisation, such as 
crystallised sodium larbonate. The material is then 
submitted to heat and (ressure in the presence of steam. 

—A. B. S. 

Dyeing Apparatus; Automatic — . J. Marshall, Fall 
Kiver. U.S. l"at. 757,478, April 19, 1904. 

A HORIZONTAL cjlindrical dyc-vat is divided into compart- 
ments by perforated vertical plates. A shaft, supported 
approximately in the axis of the vat, carries forks or prongs 
at short intervals { the mechanism provided gives the shaft 
a wide-angle oscillating movement, so that the forks raise 
the goods to be dyed out of the liquor, kee|>iDg them out for 
a short time, and then return them to the liquor/ and out of | 


it again at the other extremity of their osoillations. Steam- 
and water-inlets and a vapour outlet are also provided. * 

— T. F. B. 

Sizing [for Textiles]. A. Muller- Jacobs^ Hichmond Hill, 
Assignor to Cosmos Chemical Co., New York. U S Pat 
757,948, April 19, 1904. 

A aiziNO, suitable for fibrous substances, consists of an 
amide of a higher fatty acid suspended in *‘a soluble 
magma having the property of keeping it in a finely-divided, 
discrete, and insoluble state.” — T. F. B. 

VI.-COLOUEING WOOD, PAPEE, 
LEATHEE, Etc. 

Pecord Ink; Commonwealth of Massachusetts Specifications 

for a Standard . Commissioner J{. F. Swan. 

Govt. Specif. Commonwealth of Massachusetts, U.S. A. 
The following specifications were prepared bv B. F. Daven- 
port, and have been adopted by the Commonwealth of 
Massachusetts. 7'he ink must be a gallotannate of iron 
ink, not inferior in any essential quality to a typical ink 
properly prepared according to the following formula, the 
ingredients being of the quality prescribed by the U.S P , 
and the percentage of true acid in the tannic acid having 
been determined by the Loeweuthal and Schroeder method. 
Typical ink Dry pure tannic acid, 23-4 parts by wei'^ht ; 
crystallised gallic acid, 7*7 ; ferrous sulphate, 30-0 : gum 
arable, 10*0; dilute hydrochloric acid, 25*0; phenol, 1*0; 
and water sufficient lo make up the mixture at the tempera- 
ture of 60°F. to the volume of 1,000 parts by weight of 
water. The ink must not contain less iron than the typical 
ink, and must have a specific gravity of 1 ’OSj — 1 -040 at 
60 F. A fluid ounce of the ink allowed to stand at rest 
m a white glass vessel, protected from <lust, but freely 
exposed to the air, in diffused daylight for two weeks, at a 
temperature of 50° — 60' F., must remain as free from 
deposit as the typical ink under similar conditions. It 
must be as fluid, flow as well, and develop its colour as 
quickly as the typical ink, and must not penetrate the paper 
more readily, nor remain more sticky immediately after 
drying than the latter. The colour produced when the ink 
is used upon the standard record paper must, after a week^s 
exposure to diffused daylight, be as intense a black as that 
produced by the typical ink, and mu.st he equally resistant to 
the action of light, air, water, or alcohol. — A. S. 

English Patent. 

Spraying Colour on to Paper Fabrics and other Surfaces • 

Apparatus for . C. h. Burdick, Wood Green. 

Eng. Pat. 8703, April 16, 19u3. 

See Fr. Pat. 328,714 of 190.3 ; this J., 1903, 994.-R. S. 

ra.-ACIDS, ALKALIS. AND SALTS. 

Weak Acid in presence of one of its Normal Salts ; 

Apparent Diminution of Energy of a . G. Chesneau. 

Comptes rend., 1904, 138 , 968—970. 

The addition of acetates to dilute acetic acid causes a 
considerable diminution in the rate of evolution of hydrogen 
by the action of the acid on zinc. The diminution does not 
apparently, depend on the ionisation of the salt, since zinc 
acetate, which is little ionised, causes a much greater 
decrease in the evolution of hydrogen than does sodium 
acetate J whilst acetone, which it not ionised, reduces the 
rate of evolution to one-tenth. 

Aqueous N/IO nickel acetate solution is not precipitated 
hj sulphuretted hydrogen ; the addition of small quantities 
of iioetic acid gives a slight precipitate, which is redissolved 
on further addition. In presence of sodium acetate and 
acetic acid, however, a eomplete precipitation of nickel 
sulphide results. It is found that an alkali sulphide is 
formed on passing sulphuretted hydrogen into alkali acetate 
BoiutioD, even in presence of free acetic acid j this fact, 
then, the author concludes, accounts for the appareht 
dimmutioo of the energy of the sulphuretted hydrogen and 
the incomplet** precipitation of the sulphide.— T. F.B. 
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Electrolysis of Alkali Chlorides / Bell Process for 
0. Steiner. Z. Elektroohem., 1904, 10, 817 — 331. 

Thb ** bell process,’* now employed in one Austrian and 
three German works, relics (see Kug. Pat. 16,129 of 1898; 
this J., 1898, 1147) on the influeoce of density and a 
steady supply of fresh chloride solution to the anode for 
the effective separation of the anode and cathode products, 
no diaphragm being employed. To prevent the mixing 
caused by evolution of gas at the electrodes, the cathode 
and anode arc separated by a bell, which covers the latter 



and roaches well below the electrodes (sec figure). Ex- 
tended laboratory experiments have been previously carried 
out to study this process (see Adolf; Z. Elektroehem., 
19(J1, 7, 5Hl ; this J., 1901, 715), but since their publication 
the German patent has been issued, which deals more fully 
with some of the principles of satisfactory working ; and 
this information the present author has made use of, 
particularly iu studying the conditions required for con- 
tinuous production. Of primary importance is the way in 
which the chloride solution is allowed to flow into the 
anode chamber ; it should form a homogeneous mixture 
with the solution around the anode, and not flow down, 
as it tends to do, on account of its density, and disturb the 
layers of solution at a lower level. If this condition be 
observed a neutral zone separates the alkaline cathode 
solution from the anode liquid, which is saturated with 
chlorine. This boundary layer can be clearly seen, on 
account of the difference in refractive index. If the 
addition of chloride solution correspond to the strength of 
current and cross-section of the bell, the downward motion 
of chloride prevents the hydroxyl-ions from reaching 
the anode, and the separating zone maintains its position 
unchanged. The clear definition of the boundary seems to 
depend to some extent on the formation of acid in the anode 
chamber, due, for instance, to the small amount of oxygen 
evolved there in addition to chlorine; the hydrogen-ions 
then migrate and neutralise the liydrMyl at the separating 
zone. The lower the concentration of the chloride solution 
and llie lower the current density as measured in relation 
to the cross-section of the bell, and further, the higher the 
alkali content of the cathode solution, the greater will he 
the distance of the boundary layer above the bottom edge of 
the bell, and consequently the less its distance from the 
anode. F(tr satisfactory working the neutral zone should 
he at least 1 cm. below the bottom of the anode. The 
author has shown by his experiments that an alkali lye of 
120 to 130 grms. of caustic potash per litre can he con- 
tinuously produced with a current yield of 85 to 94 per cent., 
anode gases contain 97 to 100 per cent, of 
chlorine. The current density was 2 to 4 amperes per 
sq. dem, of cross-section of the hell, and the difference of 
potential (P.D. ), S’7 to 4*2 volts. Up ton maximum of 
180 grms. of caustic potash per litre, the yield is almost 
independent of the strength of the alkali solution obtained. 
Vvith an anode of ordinary electrode carbon a colourless 
cathode lye cannot be obtained without special treatment, 
but Acbeson graphite was found to be quite satisfactory. 


Barium Nitrate ; Decomposition of by Heat. B. N. 

Gottlieb. Chem.-Zeit., 1904, 28, 356. * 

By gentle and long-continued heating of barium nitrate in a 
current of dry air, only 30*7 per cent, of the nitrate was 
decomposed and 24*6 per cent, of nitric acid recovered, 
whereas by raising the temperature rapidly to a high point, 
95*6 percent, of the nitrate was decomposed and 38*6 per 
cent, of nitric acid recovered. Technically the best result 
is obtained by subjecting the nitrate, in small quantities at 
a time, to a white heat, so that decomposition takes place 
before the mass melts. — G. W. AIcD. 

Silica; Reduction of by Ht/drogen. A. Dufour. 

Comptes rend., 1904, 138, 1101—1108. 

Silica is reduced by hydrogen at a temperature above the 
fusing point of silicon, silicon hydride and water being 
formed. At rather lower temperatures silicon is formed, 
whilst lower still the inverse reaction takes place, dii:., silica 
and hydrogen are le-formed.— T. F. B. 

Hydrofluoric Acid and Hydroflunailicic Acid; Titration 
<f . .T. Katz, XXIII., page 562. 

Sulphites; Electrolytic Oxidation of and Electro- 

chemical Formation of Dithionate. A. Friessner. XI. A., 
page 548. 

English Patents. 

Acid Touiers and Condensers; Packing for . J. 8, 

feJmithson, London, Eng. Put. 10,0.53, May 15, 1903. 

Calcined flints are used as packing for Glover or Gay- 
Lussac towers for sulphuric acid, or in condensers for other 
chemical gases. — W. H. C. 

Hydrocyanic Acid and Cyanides; Manufacture of — — 
GrosBinann’s Cyanide Patents Syndicate, Ltd., and J. 
Grossmann, Manchester. Eng. Pat. 13,412, June 16, 
1903. 

See Fr. Put. 331,331 of 1903 ; this J., 1903, 1130.— T.F.B. 

[Acid] Sulphates of the Alkali Metals; Process for the 

Manufacture of Dry , and the Products thereof 

S. Trivick, South Norwood. Eng. Pat. 8819, April 18, 
1903. 

See U.S. Pat. 728,335, of 1903 ; this J., 1903,742.— T. F. B. 

Lime and Fuel Gas ; Method of and Apparatus for the 

Manufacture of . IL Pearson. Eng. Pat. 10,624, 

May 9, 1903. IL, page 539. 

United States Patents. 

Nttnc Dioxide and Nitric Acid ; Process of Making-— 

G. I’auling, Olbernhau. U.S. Pat. 758,774, May 8, 1904. 
See Fr. Pat. 325,244 of 1902 ; this J., 1903, 696.— T. F. B. 

Iron Pyrites; Preparing for Dcsulphurisation. 

U. Wedge, Ardmore. U.S. Pat. 757,531, April 19, 1904. 
Iron pyrites, in small particles, is mixed with iron oxide 
(in the form of leached pyrites cinders or of purple ore,, 
for instance) and with sulphuric acid, with or without 
ferrous sulphate, and the mass is made up into blocks or 
briquettes. Or iron pyrites is made into briquettes with 
ferrous .sulphate, with or without iron oxide or lead sulphate. 
Another mixture consists of iron pyrites, ferrous sulphate,, 
lead sulphate, sulphuric acid, and pyrites cinder, or the like, 
for briquetting. — E. S. 

TUanous Compound [ Titanous Sodium Sulphate], and 
Process of Making same. H. Spence, Assignor to Peter 
Spence and Sons, Ltd., Manchester. U.S. Pat. 758,710, 
May 3, 1904. 

See Fr.Pat. 824,205 of 1902 ; this J., 1903, 628.— T. F. B. 
French Patents. 

Alkaline-Earth Bases ; Manufacture of , E. MarUer^ 

Fr. Pat. 338,059, Oct. 26, 1903. . , 

A HixTCBB of scrap zinc, crystallised hydrate of barinm 
hydroxide, and of water, is gradually heated to 100® C. in a 
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clo^^ iron vessel. Barium sulphide soliUion is then added, 
vhilst solution of the zinc still proceeds, with continuous 
evolution of hydrogen. The “ zincate ” of barium formed 
in the process reacts with the barium sulphide in presence 
of water to form barium hydrate aud zinc sulphide, 
which are separated by fillration. The process is applicable 
to the production of the hydrates of the alkaline earths 
generally. ~E. 8. 

cignesiuni and Zinc Peroxides ; Electrolytic Process for 

the Manyfacture of . Y. lliuz. Er. Pat. 837,285, 

Dec. 4, 1908. XI. A.,puge .549. 

Nickel Monoxide ; Preparation of a — suitable for 

Pcduction in an Electtic Furnace. Soc. Siemens und 
Jlulsko A.-G. Fr. Ihir. 837,712, Dec, 12, 1908. 

Tiik nickel h)droxide thrown down from solutions of 
nickel chloride or sulphate by oxides or carbonates of 
alkali or alKalme-earth metals, is calcined, and plunged into 
water whilst yet hot, whereby it is freed from soluble 
chlorides and sulphates, and rendcnMl suitable for reduction 
in an electric turmice. The same process is claimed as 
applicable to the ])uriiication of similar hydroxides, and 
especially of zinc hydroxide. — E. 8. 

Prine i Process and Apparatus for Ecaporating Weak 

. E. Moll. Fr. Pat. 837,9H'J, Dec. 24, 1908. 

8ee Eng. Pat. 28,518 of 1908 ; this J., 1904, 441.— T. F.B. 

Cyanides i Process for Preparing . J. Grossmann. 

Addition, dated Dec. 24, 1903, to Fr. Pat. 331,381, April 
18, 1908. 

See Eng. Pat. 4513 of 1908 ; this J., 1901, 570.— T. F. B. 

TIII.-QLASS. POTTERY. ENAMELS. 

Silicates} lUduced . Simmonds. Proc. Chera. 

Soc., 1904, 20, 91. 

Thk substance left when lead silicates are reduced by 
beating in hydrogen (this J., 1908, 1201) is in geni'ral 
thowii to be a compound which can be regarded as a 
combination of the metal und silica, in the same sense as 
the original silicate is u combiimticii of the metallic oxide 
aud silica. In some cases, however, a certain proportion of 
metallic load is unxed with the substance; this occurs 
when the original silicates (,for example, orthosilicates and 
basic silicates) contain a greater uumber of basic than of 
acidic oxides in the silicate molecule. The reduced residues 
arc generally more refractory tlian the original silicates. 
Treatment with the commoner acids and oxidising agc'Uts 
has little effect on them, but they are decomposed by 
hydrofluoric acid and by fusion with alkali carbonates. 
The term “ silicites " is suggested for these reduced sili- 
cates. Similar results were obtained with the silicates of 
copper, iron, nickel, and cobalt. 

English Patent. 

Glass; [Use of Electric CurrcMt in'] Working of . 

H. J. Hays, Pittsburg. Eng. Pat. 4501, Feb. 23, 1904. 
The glass to be worked is maintained hot during the 
working by passing an electric current through the glass. 
A variable resistance is interposed in the circuit, so that 
the strength of the current cau be altered. — A. G. L. 

United States Patent. 

Enamelled Ware ; Manufacture of , T. M. Lnnan, 

Newark, Assignor to the Central Stamping Co., New 
York. U.S. Pftt. 758,325, April 26, 1904. 

' The cleaned article is subjected to the action of an oxidising 
agent, such as potassium chlorate solution, which will attack 
the metal of which the article is made. An enamel ** carry- 
ing metallic bodies" and acid in character is then applied, 
followed, whilst still moist, by an agent suitable to precipi- 
tate the metallic constituents of the enamel, such as a non- 
metalUc hydroxide. The whole is then heated, to flux and 
set the enamel. — A. G. L. 


IX.-BTnLDING MATERIALS. CLAYS. 
MORTARS AND CEMENTS. 

Ultramarine ; Constitution of — — P. Rohland, 
XIII. A., page 551. ' 

English Patents. 

Tdes or other Glazed Articles ; Method of Manufactar- 

ing from Slate or Slate Refuse. K. N. Frydcnlund, 

Christianshavu. Eug. Pat. 5985, March 11, 1904. 

The finely-powdered slate, to which 5—8 per cent, of 
powdered chalk may be added, is moistened with a liquid 
prepared by b fating 3 parts (by volume) of powdered 
sodium hydroxide with 16 parts of colophony and 30 parts 
of water, until a uniformly thin mixture is obtained, and 
then adding to this mixture a solution of 30 parts of 
sodium silicate and 10 parts of water to which 1 part of 
kaolin is preferably added. The plastic mass obtained is 
pressed into plates or tiles, using a pressure of 15 to 40 
kilos, per sq. cm , Avhich are then kept for some days at the 
ordinary temperature, after which they are dried for three 
days at 60^ to 100' C., glazed, and burnt at 800 ’ to 1000° C. 

— A. G.L. 

StonCy Blocksy or Bricks; Manufacture of Artificial — — . 

V. Steger, Bonham. Eng. Pat. (5007, March 11, 1904. 
See U.S. Pat. 756,295 of 1904 ; this J., 1901, 490.— T. F. B. 

, United States Patents. 

Plastir of Paris ; Manufacture of . W. Brothers, 

Prestwich. U.S. Pat. 757,649, April 19, 1904. 

See Fr. Pat. 333,858 of 1903 ; this J,, 1904, 20.— T. F. B. 

Refractory Material [Cement] ; Basic — A, T. Mac- 
farlane, Kochester. U.S. Pat. 757,821, April 19, 1904. 
See Eng. Pat. 4298 of 1902 ; this J., 1903, 366.— T. F. B. 

Cementing Material, and Procc.ss of Making same, T. W. 

Cuppon, Ossiumg. U.S. Pat. 757,883, April 19, 1904. 
Calcined magnesian limestone, or n mixture of magnesia 
and lime, is partially hydrated, and a certain i»roportiou of 
hydrochloric acid or of a suitable chloride is added, to 
form a cementing material. Dry mortars are prepared bv 
mixing partly hydrated magnesia and lime with a large 
proportion of sand or the like, and adding a suitable 
chloride. Or the solution of such a chloride is sprinkled 
upon an agitated mixture of jiartinlly hydrated calcium- 
magnesium oxides. — E. S. 

Fuench Patents. 

Stones, Artificial, suitable for Pavements, Buildings Above 
and Below Ground, and for Hydraulic Purposes ; Pro- 
cess of Making . J. J. Nicssen. Fr. Pat. 338,077, 

Nov. 4, 1903. 

See Eng. Pat. 25,393 of 1903 ; this J., 1904, 254.— T. F. B. 

Stone } Process of Making Artificial . C. Reinke. 

Fr. Pat. 337,843, Dec. 19, 1903. 

See Fug. Pat. 26,478 of 1903 ; this J., 1904, 188.— T. F. B. 

Pavtng or Asphalt Compositions^ Waterproof Compounds, 
and Paints, W. P. Thompson. Fr. Pat. 838,106, 
Dec. 8, 1903. 

See Eng. Pat. 24,807 of 1902; this J., 1904, 64.— T. F. B. 

Waterproofing Bricks, Stone^ and Similar Porous Sub- 
stances. N. Famham. Fr. Pat. 337,846, Dec. 19, 1908. 

See U.S. Pat. 748,595 of 1904 ; this J., 1904, 116.— T. F. B. 

I.-METALLUEGT. 

Gold and Silver; Extracting at Wallstreet Mills, 

Colorado. F. C. Perkins. Eleotrochem. Ind., 1904, 2 
24—26. ' » 

The method need is that of electro-chlorination as devised 
by Qreenawalt. The crushed ore is roasted, and drops 
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Ifrom the roasting furnace into a furnace pit, where the 
Slver and the base metals are converted into chlorides by 
means of common salt. The ore is then conveyed to 
leaching vats, where the gold is dissolved by a solution 
containing free chlorine and bromine, and oxygen com- 
poapds of these elements, obtained by electrolysing in 
‘‘regenerating cells” a 15 per cent, solution of common 
Halt containing } per cent, of bromine in the form of a 
bromide. A current-density of 20 amperes per sq. ft. 
^nd an K.M.F. of 4;^ volts per cell are employed, with 
graphitised carbon anodes, lead cathodes, and diaphragms 
of asbestos. Any free chlorine or bromine escaping at the 
anodes is led into the furnace-pit to aid the chlorination. 
From the leaching vats the solution passes, in zigzag 
fashion, through precipitating cells fitted with lead anodes 
and cathodes, arranged 1 J in. apart. By a current-density 
of ^’3^ amphre per sq. ft., the gold and silver are deposited 
together as a black slime upon the cathodes. — A. S. 

<(lfold ; Mdtinq Point of . A. Jacquerod and F. L. 

Terrot. Comptes rend., 1904, 138 , 1032—1034. 

A GOLi> wire completing a telephone circuit was heated in 
a platinum resistance furnace in iintnediate proximity to 
the vitreous silica bulb of a eoostaut volume thermometer, 
and the pressure of the enclosed gas read at the instant 
of interniptiou of the circuit. The result obtained, with 
nitrogen, at a pressure of 200 mm. at the ordinary 
temperature, as the thermometric gas, was 1007° C. 

— J. T. D. 

Coppf^r and Arsniic ; AUoija of — A. H. Iliorns. 

Electrochem. and Metall., 1904, 3 , C48 — dSo. 

Alpoyh contnining from 0*1 to 43*0 per cent, of arsenic 
were prepared by adding the reciuisite amount of arsenic to 
melted copper and keeping at a tempernture nc'ir 800^ C. 
for an hour before finally cooling. No volatilisation of 
arsenic occurred with the ])Oorer alloys ; but alloys con- 
laiuing more than <3 per cent, of arsenic cannot he kept 
melted without contlnuou'-ly altering in compoHition from 
the rapid burning off of the arsenic. The freezing points 
and the microscopie appearance (both of the surface and 
of sections parallel and perpendicular to it) of the allovs 
were examined and rci^orded. The freezing-point curve 
shows a steady fall from ICGO'' C. (pure copper) to (>85° C. 
(arsenic 19*2 per cent.), a rise through a point of inflexion 
Ht 7r)()'' (1 (arsenic 28*3 per cent.; (lu.,As) to 807° C. 
(arsenic 32* 19 per cent. ; Cu,:iA8.2), a rapid drop to 005° 0. 
(arsenic 35 per cent.), a rise to a maximum at 740" C. 
(arsenic 37*2 per cent.; CujAs), and a fall to 702° C. 
(arsenic 41*0 per cent). Alloys, the freezing-points of 
which are at or near a maximum on the curve, show on 
microscopic examination of the etched surface a uniform 
eubstanco — crystal grains with fine boundaries ; leaving the 
maximum in either direction, the boundaries widen and are 
filled with a striated mutter different from the crystal-grams 
— no doubt a eutectic ; aud at -a minimum the eutectic 
occupies the whole surface. — J. T. I). 

Lead-’ Aluminium Alloys^ H. Pecheux. Comptes rend., 
1904, 138 , 1042—1044. 

W HEN aluminium is melted and lead U added in proportion 
greater than 10 per cent., the metals separate on cooling 
into three layers : lead, aluminium, and between them an 
alloy containing from 90 to 97 per cent, of aluminium. 
The alloys with 93, 95, and 98 per cent, have densities of 
2*745, 2*674, 2*600 respectively, and melting-points near 
that of aluminium. Their colour is like that of aluminium, 
but they are less lustrous. All are malleable, easily cut, 
eotter than aluminiuui, and have a' granular fracture. 
On remolting, they become somewhat richer in lead, 
through a tendeucy to liquation. They do not oxidise 
in moist air nor at their melting-^polnts. They are attacked 
in the cold by hydrochloric , aud by strong sulphuric acid, 
with evolution of hydrogen, and by strong nitric acid when 
hot; strong eolntioa of potassium hydroxide also attacks 
them. They are without action ou distilled water, whether 
«old or hot— J. T, 0, . 


Zinc-Alumniwn AUoy$. H.i^4ch©ux. Comptes rend., 
1904 . 138 , 1103 — 1104 . 

Well-oepinkd alloys were obtained from zinc aud aluminium 
corresponding to tho forinul® ZajAU Zu^Al, ZuAl, ZnAlj, 
ZnAlj, ZnAl^, ZnAlg, ZnAl,o, and ZuAIu. Their fusing 
points and densities all lie between those of zinc and 
aluminium, and those containing most zinc are the hardest. 
They are all dissolved by cold hydrochloric acid and by hot 
dilute nitric acid. Cold concentrated nitric acid attacks tho 
first three, and cold dilute nitric acid ilie first five. The 
alloys ZD3AI, ZnAlg, ZnAli^, and ZnAlj^ are only slightly 
affected by cold potassium hydroxide solution ; the others 
are strongly attacked, potassium zineate and aluminate 
probably being formed.— T. F. B. 

ManganeBe in Preience of Iron [m Iron Ores, ^c.] j 

Volumetric Determination of hy Potassium Per* 

nianganate, Guyart-Volhard-Wolff Method. L. L. do 
Koninck. XXIII., page 5G2. 

Enoltsh Patent. 

Goal, Ores, and other Minerals ; Method of and Apparatus 
for Treating — — , for Draining them of Water, 
F. Baum. Eng. Pat. 2485, Ifeb. I, 1904. II., page 539. 

United States Patents. 

Iron-Sand ; Method of Converting — — into Briquettes 
or Lumps. T. Rouse, Assignor to U. Cohn, London. 
U.S. Pat. 758,853, May 3, 1904. 

See Eng. Put. 21,880 of 1902 ; this J., 1903, 1090.— T.F.B. 

Copper and Zinc from Ores ; Process of FJectrolytically 

Extracting , S. Laszczynski, Kielce. U.S. Pat. 

757,817, April 19, 1904. 

See Fr. Pat. 826,542 of 1902 ; (his J., 1993, 805.— T. F. B. 

Metals ; Apparatus for Extracting by Chemical 

Process. T. R. .To'^eph, Sau Francisco. U.S. Pat. 
758,367, April 26, 1904. 

The apparatus consists of a tank having a filter bottom, above 
and near which is placed a perforated pipe, connected to an 
air compressor, the pipe having lateral parallel bra-nuhes 
extending across, such perforations being arranged t© 
discharge small streams of air upwardly, with only a slight 
inclination, to drive the superiucumbent slimes upwards. 
Compare U.S. Pats. 718,633, 728,397, and 732,639 of J908; 
this J., 1903, 214, 747, and 914. -E. S. 

Ores; Treating . W. F. Haunes Assigqor to W, J, 

Browning, both of Beming. U.S. Pat. 758,582, April 26, 
1904. 

Solid fuel and ore are supplied through separate vertical 
compartments merging together in the body of the fumaoe. 
Oxygen is admitted to the fuel compartment, and the 
resulting gases are led into tlie ore spdee in the body 
portion, to which excess of oxygen is supplied to burn any 
sulphur or other like impurities. Tho roasted ore is tfaeh 
fed into the zone of the fuel combustion, where reduction 
is effected, and the fused metal is withdrawn. Apparatus 
for the manipulation of the ore and fuel within the furnace is 
provided. (Compare Eng. Pat. 10,929 and U.S. Pat. 712,874 
of 1902 ; this J., 1902, 1141 ; andFr. Pat. 321,087 of 1902 ; 
this J., 1903, 148.— E. S. 

Fbenoh Patents. 

Steel Ingots ; Process for Making Faultless — — a short 
time after Melting, and for Improving their Quality, 
B. W. Hunt. Fr. Pat. 337,876, Nov. 8, 1903. 

See Eng. Pat. 23,821 of 1903 ; this J., 1904, 374.— T, F, B. 

Cast-Steel Ingots / Process of Improving — — . W, 

Fr. Pat. 338,071, Nov. 3, 1903. 

Skk Eng. Pat. 23,821 of 1903 j this J., 1904, 874.— B. a 

Cast- Steel Ingots { Process of Producing -— 
before lifting the MouldSf without DefectSf and tmnifaued 
in Quality. R. W. Hunt. Fr. Pat. 838,073, Nov. 8, 1^3, 
See Eng. Pat. 23,821 of 1903; ibis J., 1904, 
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Iron-NickeUChromium Alloy, F, and M. Laur. 

Fr. Pat. 337,967, Dec. 23, 1903. 

A SBiJBcnoN is made of chrome iron ore and of nickeliferous 
ores, such as ‘‘pjarnierile ” (a mafpiesium-nickel silicate'), a 
mixture of which is healed with the minimum of carbon i 
nocessary for reduction, in an electric or other furnace. 
The product may contain ordinarily from iO to 30 parts 
each of iron, chromium, and nickel, 3 to 12 parts of silicon, | 
and 3 to 5 parts of carbon. Such alloys are s'ated to be | 
espeeially applicable in the preparation and refining of ; 
steel. — E. S. i 

Crucible Furnace. The Morgan Orncible Co., Ltd., j 
England. Fr. Pat. 337,802, Dec. 16, 1903. I 

The crucible is fixed in a double-cased iron furnace, lined { 
with refractory material. The furnace stands on a hollow I 
base, through which the air is led to the tu}bres. A I 
removahle cover is arranged above the furnace, with a ! 
jacketted flue for the waste gases. The air supply is led I 
between the flue and the jacket to the base, in this way j 
taking up some of the waste heat. The furnace with the ; 
crucible can he ebwated, turned and lilted by suitable j 
means, enabling the contents to bo poured without j 
removing the crucible. — W. 11 . C. j 

Minerals; Separation and Classification of the Metallic j 

Constituents of . 'Die (Jattermolc Ore ( 'oncentration I 

Syndicate, Ltd. Fr. Pat. .*538,021, Dec. 26, 1903. 

See Eng. Pat. 18,589 of 1903 ; ibis J., 190t, 256.— T. F. B. 

XI-ELECTEO-CHEMISTET AND 
ELECTEO-METALLUEGY. 

(. 1 .)— KI.KCTnO-CHEMISTRY. | 

Suljthitcs ; Electroli/tic Oxidation of ^ and Electro- \ 

chemical Eormation of Ditluoiiate. A. Friessner. Z. ' 
Elektrochem., 1904, 10, 2G5— 289. 

By the electrolysis of neutral or alkaline solutions of alkali ; 
sulphite, under suitiihh; conditions, dilhionate as w'ell as ; 
sulphate is formeil at the anode. The formation of dilhio- i 
nate takes place acconliiig to the equation-— ! 

2m f + 2()IL + 2 H +2(4-)= S./)," + 21130 . 

Dithionate is not produced by the electrolysis of acid, i.e., 
bisulphite solutions, under any conditions, but on electro- 
lysing witlmut a diujibragni, besides sulphate at the anode 
and hydrosulphite at tlie cathode, thiosulphate is also 
produced, probably at the cathode. The formation of 
dithionate occurs both at polished and at platinised platinum 
anodes, but not at the hitter at the ordinary temperature 
if these have been previously subjected to cathodic or 
chemical depolarisation. A high anode potential favours ■ 
formation of dithionate, and this is best attained by using 
a platinised jilatinum anode which has been previously 1 
subjected to anodic polarisation in caustic soda solution. , 
The formation of ditliionate retarded by a high current | 
density, but favoured by rise of temperature. — A. S. 

Platinum ; Electrolytic Solution of . Neic Process 

for Preparing Platinoci/anidcs. A. Brochetaud J. Petit. 
Comptes rend., 1904, 138, 1995 — 1097. 

PLATINOM is very rapidly dissolved in cyanide solutions 
when subjected to the action of an alternating current, 
platinocyanides being produced ; starting with barium 
cyanide, barium platinocyanide is easily obtained from the 
resulting solution by evaporation. Platinum is dissolved 
to a smaller extent in hydrnebloric acid under the same 
conditions. In these respects it closely resembles iron and 
cobalt.— T. F. B. 

Peat Gas Wirrhs for Large Central Electric Power 
Stations. A. Frank. 11., page 538. 

Vapour Electric I^amp ; JVew — . H. Paweek, 
t ^ II., page 539. 


Electrolysis of Alkali Chlorides ; Bell Process ** for — — 
O. Steiner. VII., page 545. 

English Patents. 

Glass ; [ Use of Electric Current im] Working of s 

H. J. Hays. Eug. Pat. 4501, Feb. 23, 1904. ‘ VIIL. 
page 546. 

United States Patents. 

Calcium Carbide ; Process of Producing — . W. S.. 

Ilorrv, Assignor to Union Carbide Co., Niagara Falls. 
U.S.'Pdt. 757,617, April 19, 1904. 

A RESISTANCE fumacG is employed; the electric current 
being led to several electrodes in contact with different 
parts of a charge of carbide-forming materials. The current 
density is concentrated along the path of the current in- 
the charge, a.s, for instance, by causing it to converge from 
the several electrodes towards one common electrode at the 
base of the furnace. In this way a sufliciently high tern* 
perature is obtained to produce carbide or to bring it into a 
molten condition suitable for tapping, — U. S. H. 

Electric Heating ; Process of . \V. S, Horry, Assignor 

to Union Carbide Co., Niagara Falls. U.S. Pat. 757,618, 
April 19, 195)4. 

Any conducting material is heated by causing different 
phases of a polyphase current to sirmiltaneojsly flow along 
pat^s whi(*h cross each other through the material. Tlie 
path of the phase of maximum E.M.F. is progressively 
shifted, each pba«c being caused to traverse a resistance 
corresponding to its K.M.F. There are 29 claims ; the 
proces.s of heating, in its several modifications, being 
applied to thi* reduction of compounds and to the formation 
of carbide. — K, S, II. 

Electric Heating ; Process of . W. S. Hon y, Assignor 

to Union Carbide Co,, Niagara Falls. U.S. Pat. 757,619, 

April 19, 1904. 

*• 

The heating is effected by the }>assagcof polyphase currents 
through conducting mnterisl, but the different phases are 
caused to converge to a common point within the material. 
Applications to the reduction of compounds and to the 
production and tapping of carbide are mentioned. — II. S. H. 

Electi ic Heating ; M ethod of . W. S. Horry, Assignor 

to Union Carbide Co., Niagara Falls. U.S. Pat. 757,620, 
April 19, 1904. 

By passing superposed electric currents through a pool 
of conducting material of varying cross-section, and thus 
maintaining a region of maximum current density, a heated 
zone is obtaineil suitable for effecting chemical or other 
changes in material fed into the pool. For the production 
of calcium carbide, the carbide-forming mixture is fed into 
the hottest zone of a pool of carbide, heated as above 
described, the product being withdrawn directly from thi.s 
zone. — K. S, H. 

Electric Furnace. \V. S. Horry and E. F Price, Assignors 
to Union Carbide Co., Niagara Falls. U.S. Pat. 757,621, 

1 April 19, 1904. 

A RESISTANCE fumace is constructed with a hearth to 
support a charge of molten conducting material. The 
several electrodes which conduct the current to the material 
are so arranged as to produce a zone of maximum current 
density. This object can also bo attained by construct- 
ing the hearth so that it converges towards the region 
I where the highest temperature is desired. The product is 
withdrawn by giavjty from this zone. — R. S. U. 

Electric Heating \^Calcium Carhide"]. E. F. Price, Assig- 
nor to Union Carbide Co., Niagara Falls. U.S. Pat. 
757,633, April 19, 1904. 

A RESI 3 TAXCR fumaoe is constructed with a conduct- 
ing core of broken or granular material. The sub- 
stances which are to be heated are placed in proximity to 
this conductor. Superposed electric currents are led to the 
core in such a manner as to increase the current density 
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along the path of the current, so that finally a point ig 
(reached at •which the substances react, are fused or become 
iieated to the required temperature. Special mention is 



■made of the productiou of calcium carhidt* aud the tapping 
of it, in a molten condition, from the lurnace. — K. S. 11. 

Electric Jiesistance Furnace. E. E. Price, Assignor to 
Union (Jarhide Co., Niagara Ealls. U.S. Pat. 757,034, 
April 19, 1901. 

Elkctkio currents aie led to a fixed “ resistance conductor ” 
in such a manner that the curreut density increases along it. 
In this way the conductor is lieated uauuiformly and the 
material in contact with the conductor is brought to tlie 
temperature required for its treatment. — R. 11. 


the cathode compartment is nefitraligod by the addition of 
magnesium or ainc oxide or hydroxide.— T. If. B. 

Magnesium Carbides ; IJireci Manufacture of — from 
Carbon and Oxides or Carbonates of Magnuium* 
H. Auxins and A. S6goffin. Fr. Pat. 837,878, Nov, 11, 
1903. II., page 540. 

! Arc Lamps with Osmium Electrodes. Comp. G4n4rale 
d’Electrioite. Fr. Pat. 337,927, Dec. 22, 1903. II., pagc540f 

I (jB.)— ELECTRO-METALLURGY. 

1 Metals ; Electrolytic Stripping of . C. F. Burgess. 

1 Electrocheui. ind., 1904, 2 , 8 — 11. 

j Tiik process of removing the superfluous spelter from 
j brazed bicycle frames (see this J., 1903, 1350) is described 
! in detail. The goods are hung from anode bars in long 
j wooden tanks between alternate sheet-iron cathodes, the 
electrolyte being a 5 per cent, solution of sodium nitrate. 
In a freshly made solution the steel anodes fail to become 
passive for some minutes, unless a little nitrite has been 
previously added. In time, again, the liquid becomes 
ammoniacal, the passive condition is lost, and active corro- 
j sion of the steel sets in ; this is obviated by adding nitric 
! acid day by day so as to pre.serve a slight acid reaction, 
j The stripped brass settles to the bottom of the tank as a 
I sludge of hydrated copper and zinc oxides. A current- 
j density of b — 15 amperes per square foot may be used, for 
' which 3 — 5 volts are required. After stripping, the goods 
are brushed wet, dipped in hot water, and allowed to dry. 
Many other metals can thus be stiipped, and the recovery 
of tin from tinned iron is merely a question of securing 
good contact. Nickel cannot be dissolved away, but after 
; continued electrolysis the plating is loosened and may be 
I removed mechanically. — VV. A. C,'. 


di'culating Liquids [^Electrolytes'] ; Apparatus for 

in Tanks , (r. E. Duiiton, New York. IJ.S. Pat. 758,430, 

April 26, 1901. 

Liquid is pumped by a centrifugal pump into a casing 
placed over a tank, from which the liquid is distributed to 
various pipes running lengthwise over the tank. The pipes 
m'c fittecl Mith nozzles, which are so arranged as to dis- 
charge the liquid lengthwise and towards the centre of the 
tank, each nozzle aiding the preceding one, so that a 
continuous circulation of the liquid in the tank is produced. 

— L. F. G. 


Aluminium ; Protection of against Corrosion. 

W. R. Mott. Electrochem. Ind., 1904, 2, 129 — 130. 

In a solution of acid sodium phosphate a film is deposited on 
aluminium anodes which is thicker than, and chemically 
different from, the film due to tarni-hing. Plates thus 
coated are acted on by Jiydrochloric acid a hundred times 
more .slowly than bright sui facts, though the rate of action 
becomes identical atter a few hours. Potash solutions 
attack both equally. Experiments made with both direct 
and alternating currents show that the resistance of the film' 
is proportional to the voltage applied in forming it. 

— W. A. C. 


Circulating Liquids [Electrolytes] ; Apparatus for 

in Tanks. G. E. Dunton, New York. U.S. Pat. 758,513, 
April 26, 1904. 

Pipes are provided along opposite sides of a tank, and 
extend along its upjier portion, the pipes being fitted 
with nozzles disjioseii alternately, which discharge liquid 
towards the centre of the tank. Pumps connected to 
■metiou pipes supply liquid to the pipes. The tank may 
be an electrolytic bath. (See also preceding abstract.) 

— L. F. G. 

Febnoh Patents. 


Aluminium; Electro-Plating upon . C. F. Burgess 

and C. llambucchcn. Electrochem. Ind., 1904, 2 , 85. 

The goods are first roughened by immersion in dilute 
hydrofluoric acid, then cleaned with a mixture of concen- 
trated sulphuric and nitric acids, and covered with a firmly 
adherent coating of zinc by electrolysis in a bath of zinc 
and aluminium sulphates containing I per cent, of free 
hydrofluoric acid. A current-density of 10 — 20 amperes 
per gq. ft. for 15 mins., is prescribed. The good.s can then 
be silver- or copper-plated in the cyanide bath. Gold cannot 
satisfactorily be deposited directly on the zinc, but must be 
applied as a third coating upon copper. — W. A. C. 


Electrolytic Apparatus ; Device [Surface Tension Grid] 

for . A. Wright. Fr. Pat. 337,281, Dec. 4, 1903. 

Under Interuat. Conv., Dec. 5, 1902. 

to Eng. Pat. 26,868 of 1902 ; this J., 1903, 703.— T. F. B. 

Magnesium and Zinc Peroxides ; Electrolytic Process for 

the Manufacture of , F. Hinz. Fr. Pat. 337,285, 

Dec. 4, 1903. 

The anode compartment of an electrolytic cell is supplied 
■with an aqueous (about 20 per cent.) solution of magnesium 
or zinc chloride, whilst the cathode compartment contains 
magnesium or zinc chloride solution to which hydrogen 
|>eroxide has been added; the anode is of platinum or 
•carbon, and the cathode platinum. An E.M.F. of 6 or 
L volts is used in preparing magnesium peroxide, and 3' 6 
•to 8 volts for zinc peroxide. Any free Acid formed in 


Enollsh Patents. 

Electro - deposition of Metals ; Apparatus for — — . 
[Agitators.] J. H. and A. Collis, Loudon, and W, Head, 
81. Albans. Eng. Pat. 15,317, July 10, 1903. 

A DEVICE for the agitation and circulation of the electrolyte 
in depositing tanks. The apparatus consists of a scries of 
perforated tubes at the bottom of the tank connected with a 
supply of electrolyte under pressure. ‘The solution is driven 
through the perforations and causes agitation of the liquid 
contents of tne vat. It is drawn off at the top by means of 
a pump. — II. 8. H. 

Electric Furnaces. C. P. E. Schneider, Le Creusot# 
Eng. Pat. 38,805, Dec. 31, 1903. 

A SYSTEM of tubes projects from the melting chamber or 
crucible of an electric or other furnace, serving as seooi^M^gr 
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winding for au aUcrnating current transformer.’* The 
lubes open into tlie melting chamber at two points situated 
at different levels and at ua inclination, in order to establisb 
8 continuous circulation between the crucible and the tubes, 
which latter are of relatively amall section, so as to impart 
greater resistance to the circuit. The tubes may be 
D- shaped, botli ends entering the side of the crucible; 
or separate crucibles, or diiferent chambers in the same 
furnace, may Ik; eonnected by pairs of tubes carrying the 
field raagnetH. This system of electric heating may be 
used singly ; or as supplementar}^ to the employment of 
electrodes ; or aa accessory to the use of fuel in a Siemens’ 
or other regenerative furnace. Reference is made to Euff 
Pat. 7338 of 1901. —E. S. 

Electric Melting E iirnaces. Soc. Anon, rindustrio Verriere 
et ses derives, Rrussela. Kng. Pat. 5921 , March 10, 1 904. 
Under Intcrnat. Conv., March 21, 1903. 

In a resistance furnace containing a conducting charge, 
the current conductors or sets ol electrodes are arranged 
at different heights m the wall of tlio furnace. In this 
way layers of charge of different thickness can be included 
in the circuit as desired. The beating actiou of the current 
18 regulated, movable electrodes arc dispensed with, and 
entrance of air to the turnace is avoided by the above 
arrangement. — R. 8. 11. 


cent, of oil) were rubbed for 30 minutes with 100 grmi. of 
sand, and pressed through linen. The turbid oil expressed 
effected 81 per cent, of hydrolysis in three hours. Oii 
nitration this turbid oil jielded a clear filtrate with no 
enzymic activity, whilst 0* Igrm. of the white residue on the 
filter effected the decompo.^ifion of 10 giina. of castor-seed 
oil to the amount of 70 per cent, in 16 hours and 80 per 
cent, in two days. The trituration and straining through 
linen was repeated until eventually hardly any solid 
particles passed through the cloth, and the final residue had 
then only slight enzymic activity. Instead of oil, acidified 
water could be used for thi^ treatment with very similar 
results, a milky emulsion being obtained, which effected the 
decompositiou of 86 lo 87 per cent, of oil ia two to five days. 
Quantitative separation of the enzyme by such methods 
was not effected, but only a certain degree of enriching. 
Since active particles are simultaneously removed, the 
value of such euriching from a technical point of view it- 
problematical. 

Injluencc of Time of Tritiirafion.—^iO grms. of castor 
seeds ucre triruraled witli 5t) grms. of cotton-seed oil or 
50 grms. of 0*6 per cent, acetic acid, samples test«?d 
under parallel conditions, and the amount of decomposition 
effected in 24 hours detertuined, with the following 
results: — 


United States Patent. 

Tin; Process of Ohtidning hg Electrolysis. E. 

Qumtuine, Argeutouil. U.S. Pat. 699,012, April 29 
1902. Jieis&ue, No. 12,214, April 26, 1904. 

The acid solution of tin nitrate used as electrolyte in the 
original ])atent (this J., 1902, 779) is neutralised with 
ammonium sulphate instead of with ammonium chloride. 

—T. E. JJ. 


French Patents. 

Monoxide of JSielni; Preparation of a ^ suitable for 

JieduvtioH in un Elcelrie. Furnace. Soc. Siemens und 
Halske A, -Cl. Er. Pat. 337,712, Dec. 12, 1903. VII. 
page 546. ’ 

Ores and Metallic Matters in General; [Electrican 

Treatment of . M. Perreur-LIoyd. Er. Pat. 337,763 

Dec. IG, 1903. 

Ores and metallic matters are digested with suitable 
solvents of their metals, and the solutions arc subjected 
to electrical action to obtain the crude or spongy metal, 
which is refined by electrical solution and re-deposition. 

— E. k 

XII.-PATTY OILS. PATS, WAXES, 

AND SOAP. 

Fats ; Enzymic Eceomposifion of . E. Hoyer. Per., 

1904, 37, 143G— 1447. (Sec also this J., 1902, 1541, and 
1903, 428.) 

Attempts to Isolate the Enzyme.-— Eio solution of the 
enzyme could he obtained cither by extraction Avith solvents 
or^ by Buchuev's method of isolating zymase, the filtrates 
being inactive or, at most, only slightly active. It Avas 
found that in seeds in process of germination the enzymic 
activity in that portion of the seed adjoining the germ Avas 
weaker than in that further removed from the germ. In 
Btronglygermiuntcdseeds there was hut little enzymic activity 
either in the seed or in the germ, the amount of hydrolysis 
effected in 72 hours being only 3 and 1 percent, respectively. 
The turbid oil from expressed castor- seeds contained the 
active agent, and, on dilution Avith ether or carbon bisulphide, 
yield wl a fine deposit with high enzymic activity. In 
experiments to determine whether larger quantities of the i 
enzyme could be seiiarated by repeated treatment of the i 
crushed seed Avith oil, 200 grms. of cotton-seed oil and I 
100 grms. of crushed decorticated castor-seed, s (= 50 per I 


Seeds tnturatod 
vnth Oil. 


SimmIs Irit united 
Avitb AeidiUed 
Water. 


5 minutes' tntiiraluig 
di) ” ’’ 


Per Cent. 
7s 
Kl 
82 


Per Cent. 
78 
n;4 
si< 


^ For technical purposes the author ivcoTiimends a short 
AUgorous trituration of the decorticated st'eds by means 
ot, i’.g., a paiut-grindiug mill. The addition of sand to the' 
nm.ss offers no advantage. 

Additmi oj Add. — Tbcri' was I'ouud to be a definite 
relationship between the amount of seeds and tlu' absolute 
amount ot arid required, Avhilst there was a marked 
difference between the behaviour of difiVient acids. Tims, 
iu the case of formic acid tin* optimum concentratiou Avas 
(C(i4 per ceut., w’hereus acetic ueid required a concentration 
of 0*06 per cent, under the same couclitious as to amount 
of liquid, ike. But whilst with acetic acid at a concentration 
of 0* 1 per cent., the emulsion obtained, possessed a relatively 
high degree of activit}, formic acid m a concentration of 
0 08 per cent, caused marked dimiiiutlou in the activity 
of the enzyme. Sulphuric acid and oxalic acid were very 
similar in their action. With each the maximum decom- 
position AA'us soon reached (0-08 to 0*1 per cent.), and the 
further addition of only small quantities of the acids was 
I similarly injurious. Of the two, sulphuric acid gave 
j better results than oxalic acid. To obtain the muximuuL 
resulis Avith butyric acid a much higher amount of acid was 
required, but the addition of still more acid had not any 
pronounced injurious effect. Thus a decomposition of 
87 per cent, was effected in the presence of 0*3 to 0*5 per 
cent, of butyric acid, whilst on increasing the amount of 
acid m 1 per cent, the decomposition of the oil was 85 per 
eeiit. The absolute amount of acid present, and not its: 
concentration, was proved to be the e.ssential factor. Thus, 
in the case of oxalic acid iu 30 c.c. of Avater, a concentration 
ot 0*1 per cent, effected, iu presence of the enzyme, the 
same amount of hydrolysis as a concentration of 0*05 per 
cent, in 60 e.c. of water. Decomposition can also be 
effected in the presence of fatty acids, e.g., old linseed oil, 
but a relatively larger amount of acid must be used. 
Carbonic acid is praclicslly useless for the purpose. 

~C. A. M, 


Saponification ; Theory of . F. Goldschmidt. . 

Z. Klektrochem,, 1904, 10, 221— 2il2. 

In commonly accepted theories of saponification in 
presence of alcohol, the ionisation of the glyoerid© noaV 
be represented by QHa.CH.Cris’-y 3(0/*y, where F 
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represents the fatty acid radicle, whilst it is also assumed | 
that the alcohol is dissociated into (C 2 H 5 ) and (OH). J 
Henriqoes (this J., 1898, 678) has contlrmed the older t 
observations of Duffy (J. Chem. Soc., 1852, 203) and | 
Houis (Oraptes rend., 45, 35), showing that ethyl esters j 
of fatty acids are formed ; and it is thus surprising, ' 
assuming the correctness of the ordinary ionisation theory, I 
that a weak base like alcohol should combine with the I 
fatty acid radicle when a sirotig base like potassium is j 
present. The author explains the formation of soap from ' 
the ethyl esters by the assumption that the active groups j 
in the leactioii are the acyl group (/?C())‘ and the gi-oup ' 
(dCJI's), f^oap ions K‘ and (ffCOO)' and alcohol, being j 
produced. The first step must he an ordinary reaction of j 
The ions, in which the base (/?C()‘ .OIT) is liberated by the ! 
alkali. Since the ester is undoubtedly only di-^sociated to j 
a slight extent, undissociated acyl has(i can only be formed I 
in small proporlion, owing to then? being no great eon- I 
ceutration of acyl cations. The author assuoies that there is ; 
an iutramolecular transfovniation within this acyl base, 
which renders possible tlie formation of fatty acid anions 
from the aeyl cations, h'or if the acyl group be assumed to 
liave a normal constitution its cationie function appears 
inexplicable. Ihit if we a&c.ribe to the acyl grou]> a totally 
diderent eoiistitution to that of the anion, its basic fmictioM 
can be explained on the assumption that the oxygen atom 
has become tetravalent. The acyl base could then he 
uss^umed to have the following constitution: — 

]{-C ( ) - ( iH -> {R - G ())• + oir 

■whilst the constitution of the fatty acid might he repre- 
sented by — 



The transformation of the basic into the acid modification j 
in alkaline meduim could he explained by the principle of 
unsiahle etimlibnum. In tlie author’s opinion the assump- j 
turn of a cationic group, (/? — G ())’, can also be maae . 
the basis of a sysleinatic explanation of the formation of 
derivatives of carboxylic acids from components of dilferent , 
polarity. (Sei' also Lewkovvitsch, this J., Ib98, 1107 ; 
JS'JO, 10 ?, J ; I'JUO, 254 ; 1903. .590.)— C. A. J\l. i 

Leaf Lard; High Iodine Absorption of W. 1). 

Itiehardson. X\TI J. A., page 55G. 

English Patents. 1 

Fats and IKn.res ; Process of separating liquid (\m- , 

stitucuts ftoni . H. Preda, Gbarlotteuburg. Eng. | 

Pat. 85BH, April 15, 1903. ^ 

Skk Er. Pat. 327,004 of 1902; this J., 1903, 874.— T. F. It. j 

Wax-like Composition ; Manufacture of a . J. l^ewy, | 

Piehtich. Eng, Pat. 13,747, June 19, 1903 . 1 

See U.S. i’at. 735, .038 of 1903 ; this J., 1903, lOOG.— T. F. B. | 

Rutter Substitute. II. T. Mapleton. Eng. Pat. 12,159, ' 

JMay 28, 1903. WTlI. A., page 556. I 

Erkatem. I 

This J., 1904, 491, col. 2 , five lines from bottom, /or i 
“ about a„ = — 4^^ ” read “ a„ = about — 4®'*; and tour 
lines from bottom, /or “ y,, ” read “ 7 ?^,.” | 


XIII.-PIGMENTS. PAINTS: EESINS, 
VARNISHES: INDIA-RUBBER. Etc. 

PIGMENTS, PAINTS. 

Ultramarine; Constitution of P. lloliland. 

Z. angew. Chem., 1904, 17, C09-G16. 

The sodium in ultramarine can be replaced in equivalent 
proportions by silver, potassium, and lithium, and as the 
result of these experiments the suli^ho-silicate formula 


2 NajAl 5 Si 20 fll 5 'a 8 S 3 has been proposed for ultramarine. 
From its isomorphism with the mineral 8 , SodeUiU^ and 
Nosean, however, thoformula Na 4 [ AlfNaS,)] Al 2 Si 04)8 has 
been deduced. Ultramarine in certain ways also resembles 
the natural trasses and puzzuolanas j it possesses hydraulic 
properties, which are increased by the addition of lime. It 
increases the binding power of Portland cement, even when 
as much ns 40 per cent, of ultramarine is added. It seems 
possible that the high percentage of soda in ultramarine 
may be due to a part of the soda existing in a condition 
which resembles that of the free lime in Portland ceipent. 
The author concludes that probably the . constituent to 
which ultramarine owes its colour exists only in compara- 
tively small quantity in the sub‘«taace, and is evenly 
disseminated ilironghout the mass in the state of a solid 
solution. — A. G. L. 

Venetian Red ; Xeu' Process of Preparing — — 

J. G. McIntosh. Ghem. Mews, 1904, 89 , 197. 

1 The process consists in furnacing an intimate mixture of 
j molecular jiroportious of waste peroxide of lead and 
I dehydrated ferrous sulphate, 'fhe reaction takes place 
I according to the equation ; 2 b>S 04 -t- 2 Ph (.)2 = 2 PbS 04 -+■ 
FcjO;, -f (), and it is claimed that when the proportious of 
the components of the mixture are correctly adjusted, no 
fume i" produced. If an excess of lead peroxide be used,| 
an equivalent amount of rod lead is produced, with escape 
of oxygen. Mantrauc'Je peroxide may be substituted for 
the J<‘ad peroxide, and the resulting manganese sulphate 
removed from the product by washing. — A, S. 

English Patent. 

White Lead; Manufacture of . U. II. Lake, lAindon. 

Prom Syndic.it pour rExploitiition de.s Inventions du 
Prof. Octtli, Berne. Kng. Pat. 12,713, June .5, 1903. 

See Fr. Pat. 328,490 of 1903 ; this J., 1003, 1006.— T.F. B, 

French Patents. 

Iron Putty; Preparation of - — to Replace Putties of 

White or Red Lead. (), K. I'icquet and A, Dubose. 
Fr. Pat. 337,833, .March 2 , 1903. 

A soiA’TloN of a soap (an alkali oleate for instance) is 
piccijiitated by a feme salt, such as ferric sulphate, and the 
washed precipitate is thickened with an oxide or other 
suitable substance. — K. S. 

Azo Dyestu fs, and JmIics produced therefrom ; Preparation 

(f Xete> . Soc. auon. F. Bayer Co. Fr. Pat. 

337,942, Doc. 22 , 1903. IV^., page 543. 

(7?.)— KKSINS, VARNISHES. 

Re.sin of Hopea Odorata (*'■ Rock Dammar^*) from Burma, 
Bull. Imp. Inst. (Suppl. to Hoard of Trade J.), 1904, 2, 
23—24. 

The specimen consisted of large, irregular tcar.s of a yellow 
colour. It melted at 115" G. and yielded 0*56 per cent, of 
a.sh. Saponification value, 37 ’1 ; acid value, 31 ’5. It was 
completely soluble in turj.entine and partially soluble in 
alcohol. The resin Avas valued at 2 /. bs. per<cwt. It may 
be regarded as a second-quality dammar, and could be used 
for the preparation of “ paper or “ crystal” varnishes. 

—A. S. 

Gornniier Resin from Dominica. Bull. Imp. Inst. 
(Suppl. to Board of Trade J.), 1904, 2 , -4 — 26. 

The resin exudes from natural fissures or from cuts in 
the bark of the gommier tree, in the form of an opaque* 
viscous liquid, which solidifies eventually into hard, brittle 
white masses. It is commonly known as “ dry ” or West 
Indian elerni, and has been sold in Europe as a substitute 
for tlie eleiui resin from the tree, Canarium commune. The 
specimen examined consisted principally of large ffattened 
lumps of bard white resin, together with a si^i amonttt 
of lumps of soft, slightly yellow resin. The bard Iwnpft 
consisted almost entirely of minute needles, but the »oft 
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resin ras cryslaUine only on the surface. The following 
are the results of the chemical examination ; — 


Hard Rcain. ' Soft Ili'sin. 


Saponification value 24*7 [ 41*6 

Acid value I 14*1 i 57*3 

Ash O'OS jK'r oj T't. j O'.Hfi per cptiL 

Melting-point ! 168‘’-~1G4''' C. ; Jtol«>w ICO" C. 


The hard resin is completely soluble in alcohol and partially 
so in turpentine, whilst the soft resin is entirely soluble in 
turpentine oil and only partially so in alcohol. The resin 
was valued at 17.v. to US*, per cwl., but it is probable that 
if it were exported in a frtsh and clean condition, it would 
realise prie( >. more neat ly equal to those obtained for true 
elcmi (50«. to per cwt.). — A. S. 

ENCir.iRii Patkxt. 

Gums (i7id Ticsiii'i ; Trcahneid of , and the P/epttraticn 

of Fann.s/tfv. 11. Terri^se, Vernier. Eng. Tat. 14,5.')4, 
June 30, ]:j03. 

GtiJis and K ‘•ins, such as eopais, are di.'^solved in idienols 
or najihthulene, Aiitlumt melting fli(‘ resin, by healing under 
pressure to 2.'‘i0 — C., linseed oil or other dr) mg oil is 

added to tin* solaticu, and tlie pheucl or iiajditbalcne 


distilled off. For example, 1 kilo, of Zanzibar resin is 
heated with S kilos, of naphthalene, under a pressure of 
4^ atraos., at 290° C., for two hours, 250 grms. of linseed 
oil are added, and the mixture again heated under pressure 
at 290° C. for 45 minutes, when it is filtered if necessary. 
750 grms. of linseed oil, heated to 220° C., are next added, 
and the nsixture is distilled, cxhau.stioQ to a partial vacuum 
being resorted to as the temperature approaches 280° C., at 
which point distillation will be finished. The varnish is 
completed by diluting the product with 2-^ kilos, of thickened 
linseed oil and adding the requisite amounts of spirit of 
turpentine and siccative.— T. F. B. 

(C.)— INDIA-KUBBEB. 

Gutta-Perchas from the Straits Settlements. Bull. Imp. Inst. 

(Suppl. to Board of Trade J ), 1904, 2, IG — 21. 

Six specimens were examined, with the rc.sults shoivD in 
the aecorajianying table. The sample of Gutta Taban 
IMeruh, No. 0, represents the highest class of gutta- 
j-ercha. It was far superior to any of the other specimens. 
N^os. 4 and h are not true gutta-perchas, and could not be 
n.sed for insulating purposes; No. 5 resembles Poutianac. 
The sanples Avire valued commercially as follows : — 
No. 1, tis. per lb.; No. 2, Is. (id.; No. 3, 2s. Ad.; and 
No. (>, G.v. ]»cr lb. No. Tj would be of about the same 
value as Poiituiuac. (See also this J,, 189H, 470.) 





Calculated for Dry Material, 




4 iinctj' of Guttii lu'K liii. 








No. 

Niitivf Niiuio iind Botaiuciil 
Sourc'c. 

Moisturt*. 

Gutta. 

Eesin. 

Dirt nnd 
Jnsolut)](‘ 

AJ\ 

(included 

Character of 

Gutta, 

Character of 

llesiu. 






Matter. 

in Dirt). 





Bor (’cut. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 



1 

Gutta Tiibim Pufih {J^nta- 

7'5 


53*. 5 

8-0 

0-77 

Li}::ht brown, stroDK 

Wliite, hard. 


qvum iius/idutiiw 0. 







2 

Gutta ,8|Mij)or (Pidfninium 

1-2 

45-5 

4G-0 

H-5 

2-10 




(Jfloni'.ai/i). 








;j 

Giitlo Tnb.'iii Gluiia {Pntn- 
qiiiUih polqaiithiim '). 

1 1"*^ 

.'•j2'(5 

44'0 

3-4 

1-Gt 

Lylil brown, rntlier 

"i'ellowish-brnwn. 







i liettcr (initlily 

hard and truns- 







than Non. 1 :ind 2. 

luconl. 

1 

Gutta ]\lirijato {liassm sp, 

1 2*G 

23-0 

72*0 

5-(> 

0-7 

! Lifilil brown, 

1 fniilile, and soine- 

I 


, Gutta 8iisu {Dijtru sp.) 






uliatMaA.v. 


6 

' 19 -5 

2*4 

j 8(J-7 

j 10-9 

I 0-9 

(^intained noti ue 

1 M’liite, soft. 


Gutta Talia;: Mciali {Pida 




1 

Kill la. 


fi 

10-2 

7G'U 

1 15*0 

1 yo 

L 1*0 

LikIiI (‘flour, stroiiK, 

i Ycllowish-whitc, 


1 qiiiHin ' Kttn). 


1 



1 excclleiil quality. 

soft. 


—A. S. 


English Patent. 

Rubber’, Substance Similar to , and Proci’ss of 

Manufacturing saine. C. E. Pensa, Paris. Eng. J’at. 
14,001, June 23, 1903. 

See Fr. Pat. 334,833 of 1903 ; this J., 1904, 122.— T. F. B. 


French Patent. 

Caoutchouc Substitute [“ /a-opAewe ”] ; Process of Manu- 
facturing a . E. II.Fayolle. Third Addition, dated 

Dec. 1, ion.S, to Fr, Pat. .^.3.’j,58t of Sept. 2G, 1903. (See 
this J., 1004, 195 and 448.) 

The name Ixcpheiie is adojited for the maleiial obtained 
by the interaction of glycerin (1 jart), strong sulphuric 
acid (2*2 — 3*3 parts), 40 per cent, formaldehyde (1 part), 
water (0*7 — 1 part), phenol (2 — 3 parts), or these consti- 
tuents in various projiartions. When tlie amount of phenol 
is limited to 1 part, the product is readily obtained (after 
15 days’ contact) by vigorous stirring with 10—20 per 
cent, by wfiglit of concentrated suljdiuric acid; if more 
phenol is used it may be necessary to heat on the water- 
bath, and incorporate 10 — 20 ptreent. of Howers of sulphur, 
or further to add casein, starch, or other carbohydrate. 
When only 0*7 part of phenol is employed, the product 
is a wax-like solid, soluble in alcohol (4 parts), and suitable 
for varnish-making.— R. L. J. 


XIV.-TANNINS: LEATHER, GLUE, SIZE, 

Water-softening [m Tanneries'] ; Use of Barium Hydr^ 
oxide for . J. liiilsen. Collegium, 1904, 120. 

Tub usual lime and soda mixture, when employed for 
softening purposes, leaves sulphates of sodium and calcium 
in solution, which are objectionable in the case of tannery 
waters. (See Niboul and van de, Butte, this J., 1904, 
122.) Barium hydroxide removes soluble sulphates as 
well as other compounds, and gives a very soft water. 

~ll. L. J. 

Liquors of Equal Tanning Strength from Various Tan- 
ning Materuds and Extracts ; Composition of 

J. Paessler. Collegium, 1904, 116 — 120 and 121—123. 

This is an investigation of the meaning of the frequently 
employed harkometer — (i.c., density) — readings of tan- 
liquors, which require some comparative standard such as is 
given in the following table, which shows the ratios and 
corresponding densities for most of the usual liquors (ar- 
ranged in order of tannin strength of liquors of similar 
density). For similar densities those liquors containing the 
least non-tannins have the largest amount of total soluble 
matter and of tannin ; and high density is not necessarily 
associated with high tannin strength (cf. myrohalan extract 
and quebracho wood) . The barkometer gives a false appear- 
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ancc of strengtli 'with liquofR rich in con-tannins. This bears ' 
on the composition of extracts where, by overheating, k\c., 
the non-tannins are developed at the expense of the tannins. 


Thus three liquors were found to give Uie followii]^ 
readings : 20 ’9*, 50* 1°, and 97 *r Bk., and contained 0* i, 
1*3, and 4* 1 per cent, of tannin respectively. 


Table showing Relation between Density and Composition of certain Tanning Liquors, 


Liquors of same Density, viz., B. : 

- 14° Bk. 


1 014 sp. gr. j Liquors of same Tanning Strength (viz., 2 per cent.) 


Materials used for 
Liquors. 


I 


Tannins. 


__ i m ' Hat 10 of Ivatioof 

Noil- I Total jxVtm^Tai^ Tannins ; 

I mnsto toToial | tannins. Tannins. 

I I I 


Tannins. Soluble. ?^bis to to Toial 
'lannins. Soluble. 


Non- 


1 


Total 

Solublo 

Mutter. 


Densities. 


Myrobiilan oxtriiet 1 

Siunaeh 1’!' 

Vine Imrk 2' I 

J)ivi <livi ; 2*2 

Oak l»!irk I 2‘2 

« )akM 00(1 extract ........ J 2 .’5 

M.vroltaliins i 2‘;{ 

S’alonia i 2','i 

Tnllo 2-.''. 

Chestiiut-n ood extract. . 2 ' 5 

(iall nuts ’J 

(Tibc gambler 2‘(i 

Mimosa ! 2’!i 

Q I lelirai ho extract (u).. Il’l 

,, solul)!e 111 eolU 
nater, Mark “ IT’ {h) . j 3 1 

Mangrove hark j 3' t 

tiuehraelio extract, ordi- 
nal >' 3 S 

(^uehnieliu wood 3 1) 


r Cent. 

Per Cent. 

Per C('iit. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 
3' 3 

1 '2 

:i'(i 

(k: 

GO 

2*0 

1 '3 

1’4 

;i'3 

7t 

OS 

: 2*0 

1'.5 

;P5 

1-7 

3'S 

S2 

Of) 

: 2*0 

ro 

3 ■ 0 

1-1 

3-3 

r.o 

07 

! 2-0 

1*0 

3-0 

3*1 

1*2 

3*4 

r>-) 

0.") 

2'() 

I'l 

1-4 

3'7 

01 

02 

‘ 2 0 

1*2 

3 '2 

1-0 

3'.3 

It 

70 

j 2'0 

<)•» 

2'9 

()•'.) 

3-4 

:j(i 

74 

2 0 

0*7 

2*7 

O'S 

3-3 

82 

70 

.>•0 

0*0 

2*6 

1‘2 

3-7 

4S 

OS 

1 2-3 

ro 

3*0 

()•« 

j 3-3 j 

j 32 

70 

1 2'0 

1 0*6 

2*0 

IM) 

' S'O 

.3!) 

72 

li 2-0 

' 0-8 

2'8 

0M> j 

1 3'.5 1 

1 21 

S3 

! 2 0 

i 0-4 

2'4 

0-6 I 

! 3'7 

20 

8t 

i 2'0 

0'4 

2-4 

n 7 , 

3-9 ■ 

22 

82 ' 

2‘0 

0-4 

2*4 i 

O'.") ' 

3*9 1 

j 

l."i 

87 

' 2*0 

0*3 

2*3 ! 

O'.'l 1 

ri 1 

8 

Ki 

2*0 

0'2 

1 

2*2 

<)'3 1 

4'2 , 

8 

1)3 

2-0 

0'2 

2 2 1 


Bcaumii 

Doifreea. 

i Sp. Gr. 

L.,. 

ifll 

2*20 

1*0152 

15*2 

2‘10 

rout) 

14*6 

i*yi) * 

I'om 

13*1 

1'80 

l*012i 

12*4 

rso 

roi24 

12*4 

1*75 

1*0121 

12*1 

1-70 

1*0117 

11*7 

I'OO 

1*0110 

11*0 

1*00 

1*0110 

u-0 

I'GO 

1*0110 

11*0 

I'.’SS 

1*0107 

10*7 

1*55 

1*0107 

10*7 

1'40 

I'OODB 

9*0 

1*30 

1*0089 

8-9 

i r2.'5 

1 *0090 

9*6 

! 1'20 

1*0082 

8*2 

j 

, 1-05 

1*0073 

7*8 

j 1*00 

I'UOO'J 

G*9 


-li. L. J. 


(humic Oxide in Chrome Leather; Determination of . 

, and Separation of Afiwic from Aluminium Oxide ' 

in the presence of Aluminium Salts. W. Appelius. 
XXllL, page r,62. ' 

United .States Patents. ! 

Oluc and Gelatin from Bones; Vrocess of Making . 

Jl. Hilbert, Ileiiield. U.S. I'lit. 7r)7,G58/ApTil 19,* 1904. 
See Eng. Pat. 1H,0I2 of 1902 ; this J., 1902, 1405.— T. F. B. i 

Casein Composition [^Adhesive'], and Process of Pro- 
ducing same. W. A. Hall, Bellows Falls, Assignor to ' 
rasoiu ('o. of America, N.,I. U.S. ]‘at. 758,004, April 26, , 
1904. ; 

An adhesive composition i> made by mixing a solution of ■ 

“ moditied ” slareh with granular casein whiLst agitating ! 
vigorously, until the starch is absorbed by or Ihoroughly | 
incorporated with the particles of casein. The casein is i 
“ alkulised ” during the agitating process by the addition | 
of an alkaline solution with the other ingredients.— J. F. B. ; 

French Patents. 

Glue and Gelatin [ Varieties of] ; Manufacture of . 

L. Faucheiix and A. J. Boissieie. Fr. Pat. 337,598, 
Feb. 2.'), 1903. 

Bonks, waste pelts, &c., are agitated, with or without addition 
of water, in closed rotating cylinders, whilst sulphur dioxide, 
pure or impure, under pressure or otherwise, is admitted, j 
The flesh, grease, and other impurities, together with the | 
greater part of the mineral matter of the bones, &c., form a ; 
sludge, which is discharged. The gelatin remaining may ho 
piirilied by solution io water, settling out imparities, and 
subsequent concentration. To obtain the best quality of 
gelatin, the bones, «&c., are previou.sly cleansed by petroleum I 
hpirit, boiling water, &c., and are then subjected to the joint ; 
action of dilute hydrochloric and sulphurous acids in the I 
rotating cylinder. The acid liquor separated from the gelatin, 
containing calcium phosphate and chloride, may be pre- 
cipitated by sulphuric acid, and the cleared solution be 
again used, in conjunction vrith sulphurous acid, in the 
treatment of bones as before. The process may be modifled 
by treating bones with phosphoric acid, the mineral matter | 
being then removed as a sludge with the impurities. Such j 
a sludge, on treatment with hot water, gives off sulphurous • 


acid, the grea'^r, which floats, is removed, and, after separa- 
tion of triculeium phosphate, the liiiuor may be used again. 

— B. S. 

Horny Pearly Ivory y and other Similar Materials ; Pre- 
paration of Imitation . Soc. anon. La Cornalithe. 

Fr. Bat. 337,09.5, Dec. 12, 1903. 

CAhKiN, 10 kilos., is macerated for 24 hours in a solution 
containing 62 grms. of anhydrous sodium sulphite, 623 c.c. 
of water, 10 litres of 95 per cent, alcohol and 250 c.c. 
of glycerin T'he mass is then milled, alone or with 
the admixture of colouring or other matters, between hot 
lolls. The articles so manufactured are finally steeped for 
30 — 60 days in a dilute solution of the bisulphite compound 
of formaldehyde and dried. — J. F. B, 

XY.-MANUEES. Etc. 

Fbbnoh Patbntb. 

Superphosphate. L. A. Angibaiid. First Addition, dated 
Nov. 26, 1903, to Fr. Fat. 308,298 of Feb. 21, 1901. 
Nitrk cake (sodium bisulphate) is either melted or used 
in solution, to attack mineral or other phosphates, bones or 
the like, for the production of a superphosphate. — E. S. 

XVI.-SUGAE. STARCH. GUM. Etc. 

Starch prepared from the Bread-Fruit Tree in the 
Seychelles. Bull. Imp. Inst. (Suppl. to Board of Trade 
J ), 1901, 2 28—29. 

The first specimen, labelled “ Natural state of the powder,” 
consisted of a powder of a white colour, with a faint 
yellowish tinge, containing numerous small hard lumps, 
which could, however, be readily reduced to powder. It 


— 

No. 1. 

No. 2. 



Per Cent. 

Per Cent. 1 , 

Moisture 

17 '09 

17*18 

C-? 

''Fiore 

0-lfi 

Trace 


Pat 

0'2l 

0*23 


Proteid 

0*58 

Nil 

® C« A 

Sugor 

Trace 

Trace 

36 

Starch 

98*72 

90*48 


Ash 

0’S4 

0*82 


LPhosphorlc anlij^dnde in ash 

0*10 ! 

0*11 
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poisesRed a slight odour resembliug that of arrowroot. The 
second spccimeD, labelled “The Karnc powder sifted,” 
was a fine whitish powder, which also exhibited a faint 
yellow tinge. It was free from lumps, possessed the same 
odour as No. 1, and resembled fine wheat flour in appear- 
ance. The results of the chemical examination of the two 
specimens are shown in the foregoing table. The sifted 
starch (specimen No. 2) is probably worth about 7/. per 
ton c.i.f. London. — A. S. 

Saccharimeters i Determirnttion of the Hundred Point on 

the Vent the Scale of . O. Sclionrock. XX III., 

page OGl. 

Hoot Blight of the Sugar Beef ( Rhizocinnia violacca Tul.') ; 

Experimenia on the Deslnwiion of m the Soil 

F. Uubak. XVIII. C., page 5,56. 

Starch ; Determination of hg flgdrolgsis with Hydro- 

chloric Aetd. A, ItiiBsing. XXIII., page 563. 

United States Patfa’t. 

Starch; Separation of bi/ Centrifugal Action. 

K. Schrader, Nierakowo. U.S. Pat. 757.778. Anril 19, 
1904. ^ 

Ceiidk starch-milk is continuou‘-ly subjected to a suc- 
cession of centrifugal actions as it flows m one direction, 
whilst fresh water is mingled with the starch during the 
last ceutrilugal action and the saturated water is passed 
from one centrifugal treatment to the other in a direction 
opposite to that of the starch.— J. F. B. 

Fkench Patent. 

Sugar Juices ; Process of Defecating and Decolorising . 
J. A. Besson. Second A(lditiou, dated Feb. 19, i90:) to 
Fr. Put. 308,384, Feb. 25, 1901. (See also thi.s J., 1902, 
1406 and 1545.) 

The concentration of saccharine juices is conducted in 
presence of tilumiua, ^yhich may either he added as such 
or produced in the juice by electrolysis wulh aluminium 
electrodes or by the addition oi readily decomposable 
aluminates or aluminium salts. — J. F. B. 


XVn.-BEEmNG, WINES, SPIEITS. Etc. 

Enzymes ; Influence of Aciddif on . P. Petit. 

Comptes rend., 1904, 138^ 1003 — 1004. 

Barley meal was extracted with distilled water, as also 
with solutions containing O’ 2, 0-49, and 0*98 grm. of 
lactic acid per litre, and filtered. 3'be aqueous exii-act 
saccharified, but did not liquefy siarcl: paste. The extracts 
made with the two more dilute lactic acid solutions 
saccharified and liqiufied starch past.*, Mhilo the last 
extract did not liquefy starch paste, and snecharified it to 
a much smalh'r extent than did the aqueous extract. On 
extracting barley meal with ten times its weight of sodium 
hydroxide solution (0-4R grm. per litre) the extract 
obtained had no action on starch paste; the addition of 
lactic acid to this extract gave it the power of liquefying 
and l!accharir> ing. A solution ot lactic acid alone has no 
liquefying or Muccharifying action on starch paste. An 
extract of barley made ny means of a solution containing 
0*24 grm. of sodium hydroxide per litre is acid to 
phenolphthalein, and has a strong saccharifying action, 
it is concluded that barley contains an en/yme in the form 
of a compound decomposed by acids, without the aid of 
germination. — T. F. B. 

Barley Corn; Absorption of TFoAr by the during 

Steeping. G, Bode. Woch. f, Brau., 19o4, 21,267 263. 

The author draws a comparison between the barley corn 
emerging from its period of rest, whihst it is being 
steeped, and the vital processes which go on in a green 
plant or organ such as a leaf. The proportion of winter in 
the latter, iu relation to the osmotic pressures under which 


transference of material takes plsce, is regulated by the 
living protoplasm of the cells. Whilst salts may play a 
very small part in creating these osmotic pressures behind 
the semi-permeable membranes of the cells, the chief part 
is played by the carbohydratc.s which are converted into 
soluble sugars or insoluble starch by the protoplasm, 
according to requirement. In the same way, the embryo 
and endosperm of the corn iu the steep are to be regarded 
as composed of living cells, the protoplasm of which acts 
as a governor in regulating the osmotic processes. If the 
corn contained a large quantity of preformed diastase and 
if the protoplasm were dead, so much sugar would bo 
produced and so much water would be attracted by it that 
the membranes would burst. Hence it is important, w’hiLst 
providing sufficient water during steeping, to maintain the 
vitality of the protoplasm unimpaired, so that it may 
regulate the production of sugar and the consequent 
absorption of water by osmotic pressure, in order to avoid 
the “ over-stteped ” condition which would result without 
this check. This vitality of the protoplasm can only he 
maintained by providing sufficient air to permit of normal 
rc.spiration. — J. F. B. 

Protein in Malt; Digestion of through Moist 

Storage. F. tschoDfeld. Woch. f. Bran., 1904, 21, 257 

258. 

The use of malt w hich has become “ slack ” by storage in 
a moist atmosphere introduces a bad flavour to tlie beer, 
owing to llie development of micro-organisms. It also 
causes bad fermentation, poor yeast, and deficient secondary 
fermbntatiou ; the “ head ’’-retaining properties of the beer 
are considerably impaired. I'he extent of such defects 
depends largely on the quantity and activity of the enzymes 
present in the malt, and consequently on the treatment 
during germination and the temperature of kilning. The 
author divided two samples of high-kilnod malt each into 
two portions, storing one portion in a bag and the other 
in a bottle closed by a stopper bearing a tube w ith calcium 
chloride, so as to permit the access of dry air. At the end 
of 13 mouths the intiogenous lionstituents were auahsed, 
both by cold extraction ami by hot extraction. * Th(‘ 
following results were obtained : — 


Moisture ni malt (per cent ) . . . . 
Total, protein on dry substance 

(per cent.) 

Nitro;i:(‘n per eent. of imilt, dry 
substance : — 

Cold evlraelion : 

Total soluble 

Coninilulde 

Albumose 

Extraelioii at CO ’ C. * 

Total soluble 

Coajiulablt' 

Albmuose 


Maltl. Mall II. 


Stiucd 

Slori'd 

Stored ' Stored 

dry. 

in JluK'. 

dry. 

in Ha;;. 

2‘G 

11-7 

2*8 

10*7 

l()-7] 

10'71 

9*7 

9*7 

2'47.'5 

2-(M8 

2*54 

2’6S 

U-787 

OMICI 

0*(i72 

o*(;3i 

1 'OUS 

0-8UH 1 

1*117 

1*003 

3- 12 

3*12 

3*2(1 

3*88 

0’4S2 

0*39(1 1 

0*4*18 1 

0*348 

O’WiS 

0*913 1 

1 

0*957 i 

1 

0*854 


Iho increase in the total soluble nitrogenous matter and 
the decrease in the coagulahle and albumose constituents 
indicate tlie activity of the proteolytic enzyme during moist 
storage, in a manner detrimental to the “ head ’’-retaining 
properties of the beer ; this activity would, moreover, be 
far more considerable in the case of low-dried malts. 

— J. F. B. 


Malting; Use of Formaldehyde in . H. Toidann. 

Oesterr. Braucr- u. Hopfen-Zeit., 1904 [71 ; Z. ges. 
Brauw., 1904, 27, 297. 

By adding commercial formaldebydo to the steeping water 
in uuffioieoc quantity to make a solution of about 0*6 per 
cent, strength, the author obtained a malt of more uniform 
growth, a Iresher and purer aroma, improved modification,, 
and a higher percentage of extract than when the barley 
was steeped in water only.— C. S. 




Barley and Malt} Conversion of Insoluble Protein in 

ifito the Soluble Form during Growth and 

Mashing, K. Nilson. Hopfen-Zeit., 1904, [53] ; Z. ges. 
Brauw., 1904, 27? ‘^^7. 

Thik conversion is ascribed to enzyme action, stimulated 
by the presence of acid bacteria (short rods and cocci), llie 
acid products of which, being liberated in the immediate 
vicinity of the insolublu protein, act thereon while in the 
nascent state.— C. S. 


shown by thenxperimee of export bre^fcs in tbeir athmp^i 
to pasteurise beer in bulk, employin#«teel cafllcs ooat^ 
with tin or even with gold or silver. In such veaiela) at a 
pHRteuti-»ing temperature of 08 ** — Iff C., metallio turbidities 
invariably appear in the beer.— -J. F. B. 

Beer ; Metallic TurhieHties in . C. Sellensobeidt. 

Woch. f. Brau., 1904, 21, 274, 

The author explains that when be stated (this J., 1904, 888) 
that zinc and lead are the worst metals for the construction 


Spring’' Mashing Process. A. L. Woch. f. Bran., 
1904, 21, 273. 

TiiK writer points out an error into which he fell in his 
first trials of the “ spring ” mashing process. He sprung 
his cool mush into such a large quantity of boiling water 
that the desired suediarilicatiou temperature of 72'" C. was 
only reaclu'd wheu tlic whoK* of the cool mash had hecu 
“ sprung.” Th('. result was that the whole of the diastase 
was s') ''crippled, whilst the tiunperature of the water \mis 
being reduced to the desired point, that saccharification wai 
iiiiperfi'Ct. Ill order to avoid such a crippling of the 
diastase, ho now works with a smaller quantity of hot 
water at H7* 5'' C., so that the Baccharification temperature 
of7i*2'"Ckis reached after one half of the cool mash has 
been *• sprung ” ; tlu* other half is then run in slowly whilst 
the requisite temperature is maintained by the a])plication 
of sutUcii'nt heat. The results are in every way eatisfactoty , 
the attenuation being less than by the old method of high 
temperature mushing, and approximating closely, after 
eight weeks’ ce’liirage, to the maximum attenuation possible 
iu the wort produced. — J. F. B. 

Wort ; Sn/jsegnenf Jppcarcfnrc of a Starch Reaction in 

a Fulhj Succhat ifivd . F. Sehonteld. Woeh. f. Bran., 

1904, 21, 225— 22G. 

The author record.s a case in which the first runnincs of 
wort gave a ])erf('ctly nornial iodine rca<;tion, indicating 
eom})lete saccluirifieation. bur in which the later ruimings 
showed an over-increasing blue iodine reaction, indicating 
the presence ot imtransformed starch. The Avhole mashing 
process only lasted — 1\ liour, and the mash was 
“ struck ” at a temperature ot" If C. The malt was a pale ^ 
variety of imor quality, very sti'elv and very short grown, | 
the average length of aerospire being one-half to two- | 
thirds the length of the corn. It had been grown with j 
couch and floor temperatures as low as possibhs and kilned | 
after 7— K days’ groutli. The eoiisequcncc was a very | 
poor modilicatiou ; in many cases one-liaT of the corn was i 
unmodified. In additiou to this, the grist-mill was very 
raueh worn, so that many large jiarticles of grFt would be , 
perfectly raw grain. Owing to tin* short duration of 
mashing, thi'se raw particles would be merely gelatinised 
ou the surface, and the re.sult w'OvS the presence of appa- ; 
rentl}^ fully saccharified wort uud raw starch side by side. | 
Thesis lamps of starch would he gradually dissolved under 
the prolonged action of the hot sparging water, and so 
entered the \voit. Unfortunately the diastase remaining in 
the wort was so enfeebled, although it had not been heated 
higher than 75" C., that an hour's rest in the wort copper 
was not sufilcient to saccharify the starch which was 
washed through. Louger mashing periods rectified the 
fault. — J. F. B 

Beer} Metallic Turbidities tn . C. F. Gabel. 

'Woch. f. Brau., 1904, 21, 273—274. 

The author disputes the contention that tin, when pure, is 
uBuitahle for the internal coating of beer filters. The very 
few complaints of luetallic turbidities which he has received 
have been traceable to the use of cheap impure tin for 
coaling the filter parts. The fact that these filters should 
have been rejected indicatea that the majority of filters which 
are coated with pure tin are perfectly sati-sfactory. The 
author states that iu dealing with loir temperatures, such as 
these in the lager cellars, turbidities when employing filters ^ 
coated with pure tin are not to be feared ; but it is otherwise | 
if the bc^r bo filtered at higher temperatures. That warmth 1 
increases the liability to metal ■'albuminoid turbidities is j 


of beer filters be referred to their poisonous properties, and’ 
not to their liability to cause turbidities, which is amall. 
lie repeats that no metallic filter is absolutely indifferent 
towards beer. Filters constructed of tinned metals are lar. 
more liable to cause turbidities than those of solid tin. 
When several metals are used simultaneously in the con- 
struction of a filter, electric currents are set up, the effect of 
these currents in causing turbidities being greater the greater 
the differences of potential involved. Turbidities from this 
cause are least frequent in the case of tin filters and most 
disastrous iu aluminium filters. — J. F. B. 

Beer ; Carbon Dioxide in — — , T. Langer. Z. ges. 

Brauw., 3 904, 27, 307—311. 

In 1879 Scbultze and Lauger determined that, within the 
limits of O'" C. to f C., a rise or fall of 1” C. in the tem- 
perature of the beer in the lager cellar caused a fall or rise 
of O'Ol per cent. b> weight of the carbon dioxide absorbed 
by the beer, corre?pondiDg to a difference of 50 c.c. per 
litre per U C. The proportion of carbon dioxide in the 
beer can be increased by increasing the pressure in the 
cask, but an increase so obtained is not so advantageous as 
I one obtaiued by lowering the temperature, since the com- 
j biuation is more stable iu the latter case. An increase of 
I .50 c.c. of carbon dioxide per litre is obtained by an increase 
' of 31 mm. of mercury in the pressure in the cask. Thorough 
I end long-continued agitation only liberates about three- 
1 fourths of the total carbon dioxide absorbed by the beer. 

' Beer with a higher proportion of residual extract retains 
I more carbon dioxide thau a weaker lieer under the same 
I conditions. The author’s experiments have further shown 
' that, owing to the production of a hydrate of alcohol, 
dilute alcohol absorbs far less carbon dioxide than corre- 
sponding quantities of ivater and absolute alcohol would 
aosorb separately. In spite of this fact, beer absorbs 
more carbon dioxide than Avater under the same conditions. 
From the above facts it must be concluded that the beer- 
extract plays au important part iu the absorption of carbon 
dioxide. 'J he greatest and most important influence from 
the brewing point of view is undoubtedly the physical 
absorption induced by the beer-extract, owing to its vis- 
cosity and the surface tension of the emulsified constituents. 
The sparkle and the line Spongy compact head is to be 
attributed to the carbon dioxide loosely bound by the 
physical influence of the extract constituents. But it 
cannot be denied that uus table chemical compounds, to a 
less extent, also play a part, which has been demonstrated 
in the case qf the base choline, and in the production of 
hiearbonates from the secondary phosphates. To the 
influence of >u<*h loose chemical compounds is to be 
attributed the full round flavour of the beer. — J. F. B. 

Mata bele Beer. Loir. Brewers’ J. Supph, April 21, 
1904, 13. 

In a report presented to the llhodesia Scientific Association, 
the author describes the method used by the JIatabele for 
the preparation of a kind of beer from raw and malted 
maize, sorghum or millet, in the proportion of about 8:1. 
The grain is malted by steeping in water for 24 hours, ^ 
allowing to germinate in bags for about 18 hours mnd 
finally dry mg iu the sun. The ground raw ^raih is inixe4 
with twice its bulk of water, and boiled; it is theu left 
to cool iu open vessels and inoculated with yeast * and , 
amylornycetes by means of flies and other insects* 
end of 24 hours, the ground malM grain , is ad^nl;, 
Vigorous fermentation takes place, and on ihj 
the beer is passed through a wicker-work rush altar and,^^. 
ready for drinking. The beer contains 2*9 per cent,' of 
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ftlcohol, 0*85 per ^nt. of acid (as acetic acid)^4*2 per 
cent, of dry extract, 0‘ 2 per cent, of maltose and a high 
proportion of starch. It is stated that with an improved , 
me&od of manufacture the beer would be highly suitable 
for the local climatic conditions. — A. Si. 

Disinfectants in the Brewery ; Errors in the Use of . 

V. Lindner. Woch. f. lirau., 1904, 21, 256—257. 
Solutions of calcium bisulphite, if used too strong, are 
unpleasant in application, but they disinfect efficiently. 
Very often, however, the solutions are used too dilute, in 
which state they kill the culture yeast cells without des- 
troying the wild yeasts, especially if the latter be in a 
sporulating, semi-dry condition. If spores he present, the 
concentration must be increased beyond that prescribed 
for vegetative cells. It should never ho attempted to 
reinforce the action of one disinfectant by the subsequent I 
or simultaneous application of another, since the two are j 
liable to neutralise each other. For instance, caustic lime 
or hypochlorites [“ antiformin ”] must never be applied in 
conjunction with hisuljihites. A case is (juoted also in 
which a wash of salicylic acid Avas folloAvcd by one of 
** antiformin,” with the result that an odour and flavour of 
creosote were imparted to the beer. Only one disinfectant 1 
should be used in each treatment, and the concentration 
should be calculated with duo regard to the quantity of 
water already absorbed in the wood of the tun. All residues 
of di.sinfectant8 should be thoroughly removed before the 
tuns are taken into use again, so as to avoid any influence 
on the flavour of the beer and on the vigour of the culture 
yeast. — J. F. B. 

Cider Vinegar ; Examination of . A. E. Leach 

and H, C. Lytbgoe. XX III., page 563. 

English Patent. 

Iron Vessels y such as those in which Beer is Prepared 
or Stored; Prodding •• — with a Protective Coating. 
V. Lapp, Leipzig. Eng. Pat. 3G82, Feh. 13, 1904. 

Ieon vessels intended for bolding beer, particularly 
pasteurising vessels, arc first treated with tannic acid and 
then subjected to tlie action of boiling oil. Linseed, castor | 
and rosin oils an* suitable for this jairpose, particularly the i 
rosin oil, which distils at temperatures between 450® — 500" C. 
After the vessels have been treated with hot oil for two 
hours, they may he further subjected to the action of hot 
air at 350° — 400° C. under pressure, Avhereby tht; protective 
layer is hardened. — J. F. B. 

United State.s Patents. 

Grain Germinating Apparatus. V, Lapp, Leipzig. 

I’.S. 1 ’at, 758,083, April 26, 1904. 

See Fr.Pat. 326,114 of 1902 ; this J., 1903, 756.~T. F.B. 

Air Purifier [for Briweries"]. J. St. P. Macardle, 
Dundalk. U.S. Pat. April 19, 1904. 

See Eng. Pat. 23,456 of 1902 ; this J., 1904, 264.-1. F. B. 

French Patent. 

MaJt; Apparatus for Germinating . R. IMischke and 

A. Beschorner. Fr. Pat 337,983, Dee. 23, 1903. 

The apparatus consists of a number of eudless horizontal 
bands of wire-netting arranged in a vertical series, and pro- 
vided with mechanism which enables them to move in 
alternate opposite directions. Steeped grain is distributed on 
the uppermost band whilst in motion. After the top band is 
filled, the apparatus is stopped, and left at rest for 24 hours. 

It is then started agaiu, and the couch of grain on the top 
band is broken up by rakes at the end of the apparatus and 
caused to fall on the second band, travelling in the opposite 
direction, fresh grain being meanwhile fed upon the top j 
iiand. The process thus proceeds continuously, and the I 
green malt issues from the lowermost band, one band being I 
provided for each day of germination. — J. F, B. 


Xm-rOODS: sanitation.- water 
PUE mCATION. & DISINFECTANTS. 

UO— FOODS. 

Leaf Lard ; High Iodine Absorption of — — . W. D. 
Richardson. J. Amer. Chem. Soc., 1904, 26, 3?2 — 373, 
Samples of leaf lard fiom individual hogs or droves fre- 
quently have an iodine value of 80 to 85. The animals 
yielding this lard are allowed to run Avild in the Avoods, and 
are supplied with hut little food. Four specimens of leaf 
lard from different animals gave the following results : — 
Alelticg'point, 32° to 37*5' C. ; solidification point (“ titre ”), 
27*9® to 30*8’ C. ; and iodine value, 78 ’8 to 82*0. The 
corresponding buck fat from the same hogs had the folloAv- 
ing values: — Melting-point (1) 32° C. ; solidification point 
(“litre”), 24*7 to 27*3; and iodine A^alue, 81 *5 to 84*7, 
Amthor and Zink found a specimen of the fat of a wild 
boar to have an iodine value of 76*6. — C. A. M. 

Milk-Chocolate ; Analysis of . 0. Laxa. XXIII., 

page 564. 

Indicator ; New . Its application to the Deteetkm of 

Boric Acid, especially in Foods. L. Robin, XXIIX., 
page 561. 

English Patents. 

Butler Substitute. 11. T. Mapletou, Manchester. 

Eng. 12,159, May 28, 1903, 

Barcelona, Brazil, walnut or other mits are thoroughly 
dried, the skins are removed by rubbing on a sieve, the 
nuts are then broken and finely ground and suitable pro- 
portions of “ cokernut fat ” and nut oil are added, the 
whole beiiiff incorporated by grinding. When almonds are 
used they may be “ blanched ” before treatment as above. 

— J. F. B. 

(B.)— SANITATION ; WATER PURIFICATION. 

Manganese ; Precipitation of from Well Waters, 

C. A. Neufeld. Z. Uuteisuch. Nuhr. Geuussm., 1904, 7, 
478—479. 

In a paper Avhich appeared in this Journal (1902, 681) the 
rapid growth of Creuolhrix in inanganiferous Avaters Avaa 
described. The author points out that this growth, 
attended with deposition of manganese sesuuioxide, has 
been noticed recently by other observers, who ascribed the 
precipitation to Crenothrix manyanifera, not to Ctenothrix 
■polijspora. In one instance cited, Avhere the water first 
passed through iron mains and then through lead branch 
pipes, the mains Avere blocked by a deposit consisting 
principally of iron oxide, whilst the scale in the lead pipes 
was composed of mungane.-e sesquioxide. The precipitation 
of manganese occurs chiefly in Avaters from deep wells, and 
not in surface waters. — VV . P. S. 

French Patent. 

Sewage and Water containing Albuminoid Matter ; Process 
and Product calltd “ Phospho-zinao-alumino-magnesien ” 
suitable for the Treatment of — J. M. Lallemand and 
A. Goutierre. Addition, dated March 3, 190.3, to Fr. 
Pat. 323,900, Aug. 14, 1902. (See this J., 1903, 668.) 

By treating with sulphuric acid, aluminium or iron 
phosphate which has previously been sirongly heated, and 
adding a zinc salt to the product, a suitable precipitant for 
organic matter is obtained. — T. F. B, 

(C.)— DISINFECTANTS. 

Boot Blight of the Sugar Beet {Jihizoctonia violacea 
Tul) J Experiments on the Destruction of — ^ — in the 
Soil. F. Bubuk. Z. Zuckerind. Bbhm., 1904, 28, 
344.— 345. 

The author proved by field experiments that ferrous 
sulphate has a very favourable effect on the growth of the 
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sasrar-beet, the proportion of infected roots falling from 47*5 
per cent, on an untreated plot to 28-75 per cent, on a plot 
treated with ferrous sulphate. Copper sulphate, on the 
other hand, caused an increase in the percentage of 
infected roots, from 68*18 to 97*78. Quicklime also had 
no injurious effect on the Ehizoctonia , — A. S. 

Unitkd Sta-ims Patent. 

Insecticide [from Vioxynaphthylmethane] \ Process of 

Making an . P. Pachmann, Cologne. U.S. Pat. 

750/208, May 3, 1904. 

See Fr. Pat. 323,230 of 1902 ; this J., 1903, 510.— T. F. B. 

XIX.-PAPEE. PASTEBOAED, Etc. 

Hydrocellulose. C. F. Cross and E. J. Bovan. Proc. 

Chem. Soc., 1094, 20, 99. 

The residues described by Stern (Chem. Soc. Trans , 
1004, 85 , ; this J.^ 1004, 264—266) having the 

empirical composition of cellulose, are no doubt products of 
hydrolysis and reversion, and are constitutionally different 
from the original cellulose ; but they are in no case 
identical with those described by Girard, and therefore 
this investigator’s exhaustive account of the actions of 
acids on cellulose remains unaffected by the criticisms 
contained in the above-mentioned paper. The statements 
(lov. cit,') as to the causes of the attendant structural 
changes are considered improbable. Cellulose is a chemi- 
cally lahilc! and structurally plaslio aggregate, occupying an 
intermediate position between the two extreme products, 
formed from ordinary cellulose by the action of (a) alkali 
hydroxides, (5) the halogen hydraculs, both in presence of 
water. It is suggested that the terras hydracelliilose and 
hydrocellulose respectively may for the prosent be retained 
to designate the two groups of derivatives obtained by the 
processes (u) and {h). 


** Crude Fibre Preparation of 

from Vegetable Fibres containing ILigmn^ by means of 
Sodium Peroxide. A. DuBohetsohJkin. XXI II., page 563. 

English Patents. 

Acetylised Cellulose Derivatwes ; Manufacture of Soluble 
— — . 11. M. Balston and J. F. Briggs, Maidstone. Eng. 
Pat. 10,243, May 5, 1903. 

DitT, fibrous cellulose, 10 parts, is treated with an acetylating 
mixture composed of acetic anhydride 30 parts, glacial 
acetic acid 30 parts, and phosphorus oxychloride 1 * 7 parts. 
The mixture is maintained at a temperature of 55°C. with 
occasional stirring until the product is sufficiently soluble in 
chloroform or phenol. Instead of phosphorus oxychloride, 
phosphorus pentacUloride or anhydrochlorides of other 
mineral acids may he emplo3’^ed. — J. F. B. 

Filters [for Waste from Paper or Cellulose Factori^"]. 
C). Mehnert and F. Pape, Coetheu. Eng. Pat. 8061, 
April 7, 1903. 

A rKRFORATED cjlindcr c with open ends is arranged 
between two annular projections r r, of the end pieces m 
and m\ in the tank a (Fig. 2). The cylinder c is surrounded 
by an endless band of filtering material g (Fig. 2). At the 
upper part of the cylinder, not covered by the band, a tighten- 
ing arrangement d, adjustable by the screws e and /, is placed. 
The liquid to be filtered (such as waste from paper or cellu- 
lose manufacture) is led through the pipe into the tank a, 
filling it to the level W (Fig. 2). Some clean water is led into 
the interior of the cylinder c, and the valve r, in the telescopic 
pipe w, which dips into w'ater in a tank below*, is opened, 
and a partial vacuum is thus produced in c, causing the 
liquid in a to pass through the filtering band g into the 
cylinder, and leaving the residue behind ou the band. The 
level of liquid in the cylinder is adjusted by the float z, 
Tho endless baud g passes between the rollers p p, which 
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oau8c the band to move and so rotatp the cylinder r, at the 
same time pressing the remainder of the water out of the 
residue on y. The pressed residue is removed hy the apron 
u and the scraper y. — W. H. C. 

Uni'i;ed States Patent. 

Celluloid Compound. A. Schmidt, Assignor to Farlwoike 
vorra. Meister, Lucius und Briiiiiug, Hockst-im-the-Muine. 
U.S. Pat. 758,33 j, April 2G, 1004. I 

See Eug. Pat. 25,434 of 1809 this J., 1001, C2. — T. F. JL 
French Patents. 

Paper^makiny Machine.^. L. Taillor. Fr. Pat. .3.37,011, I 
Dec. 21, 1903. 

The web of paper is pns.sed through a couch press con^i.-^ting 
of three rolls. The making wire returns round the bottom 
roll, whilst a short cudle'^s couch-felt encircles the centre ' 
roll ; the uppermost roll carries a long endless wire cloth ' 
which traverses the whole series of drying cylinders and ! 
acts as an undeformable drying felt. The paper is trans- I 
ferred from the making wire to the eotich-felt, and from the I 
couch-felt to the drying wire by means of the triple press. 
The drying wire accompanies the paper over the hot 
cylinders, which are arranged in such a way that direct contact 
between the paper and hot cylinders does not take place 
until the paper is partially dry. — J. F. B. 

Paper ; Process of Making from old Printed Matter, 

W. B. Meixell and T. Holt. Fr. Pat. 337,980. Dec. 23 ’ 
1903. ’ ; 

See U.S. Pat. 748,938 of 1904 ; this J., 1904,128.— T. F. B. i 


Essential Oils of Amorpha Frnticosa. V. I'avesi. Estr. 
aus Ann. della Soc. Chim. di Milano, 1904, H, [1 and 
2] J Chem. Centr., 1904, 1, 1140—1147. * 

The legUDDiious plant Amorpha fruticosa, of the genus 
Galeya, appears to conlaiu different essential oils in its 
various organs. On distillation willi steam, the fruit yielded 
1-.5— 3*5 parts and the leaves 0*5— 0*8 part ]>er LOOO ot 
a clear yellowish oil having a bitter affer-tasto. The oil 
from the leaves resiinfios more quickly than that from thi* 
flowers. The latter distils over mainly between 2.^»0^ and 270° 
C., and undergoes slight alteration during distillation. The 
constants which have been determined up to the present 
are shown iu the following table : — 



Oil extracted from— 

{lirr.'::. 

Oil distilling at— 

28U'’-260'' C 

250''-270° C 


Above 270** 0. 


SiH'Citie: 

Ol’uvily 
Ilf. 15 ' C. 


i-.50osa 
1 •. '10928 
1 ■ lOO.'Sl 
i‘.50o;w 

1 - .102,33 
1*50184 
1-51(537 


0'0()1{) 

0-0057 

0-0254 


Refriirtivc Imb'x 
in I'ulfru’h’s 
Roll lie tomeler at 
17-.5Hk 


The oils are soluble in the usual organic solvents but 
almost insoluble in 50 per cent, alcohol. The portion dis- 
tilling at 2.50° — 270° C. becomes fairly solid at — 1 7 ’ C. The 
oil from the fruits probably belongs to the class of oils 
containing hydroc.arbons, but it appears to contain also a 
small quantity of an oxygenated compound, — A. S. 


XX.— PINE CHEMICALS. ALKALOIDS 
ESSENCES, AND EXTEACTS. 

Aucubin. E. Bourquelot and H. HiSrissey. Comptes rend 
1»04. 138 , 1114-1116. ^ 

Aucubin is the name assigned to the glucoside extracted 
from the seeds of Aucuba Japonica ; it is soluble in water 
and alcohol, but insolnblo in ether or chloroform. It is ^ 
easily decomposed by dilute acids or emulsin, forming j 
dextrote and a compound C7H9O3, which the authors call 
awmbtginene. Aucubin contains water of cijstallisation, 

r? u n represented by the formula 

— A. F, B. I 


Essential Oils J Two New Algerian [Govft and Scheih"]. 
1 . Jeancurd and C. Satie. Bull. Soc. Chim.. 1904. 31 
478-480. * 

— The oil obtained by the distillation of the entire 
herb is bright yellow in colour and resembles absinthe in 
odour. It has the following characters; Sp. gr. at 9 *5° C. 
0'8720 ; o„ at 10° C.,^ — 15°2(lK 5 specific viscosity at 9*5° C.* 
49 ; acid value, 1*12; saponification value, 14; saponifica- 
tion value after acetylatiag, 42; solubility in alcohol 
(96 per cent.), 2:1, with slight turbidity on further addition 
of the solvent; 75 per cent, of the oil distils below 170° C. 
The major fraction tlistilKng between 160°— 165° C. contains 
f.pmene ; that distilling alwve 170° C. yields a trace of an 
alotmol having the odour of geraniol. 
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Sheih.—The oil obtained by distilling the entire herb is 
reddish-brown and has a terebinthoni| odour, recalling that 
of mastio. Its characters are: sp. gr> aF»-5° C., 0*95-l0 ; 
specific viscosity, 170 ; acid value, tl* 4 ? «aapomfication value 
6C*5; saponification value after acetylating. 129 *.5. The 
oil contains 15 per cent, of phenols soluble in sodium 
hydroxi«le solution, from which *the dimethyl ether of 
pyrogallol was isolated. The nonphenolic portion appears 
to contain thujoue and thujol. — J. O. B. 

CaliJornia7i Laurel ,* Constituents of the Essential Oil of 

. F. B. Power and F. II. Lees. Proc. Chem. Soc., 

1904, 30, H8. 


hypochlorite. The compounds are . insolahle In water, 
slightly soluble in concentrated alkalis and in ah^otd^e 
alcohol, and soluble in ether and chloroform, anji are 
suitable for medicinal use. — T. F. B. 

Orlho-oxj/‘Carhon Acids [Hydrox^-Carboxij/Uc Acids] ; 

Process of Making . G. Wichmatin, Berlin, Assignor 

to Chem. Fabr. auf Actien, vorm.E. Sobering, Berlin, and 
Soe. Chim. dos Usines dn Khdne, aucien. Gilliard, 
P. Monnet et Cartier, St. Fons. U.S. Pat. 757,702, 
April 19, 1904. 

Skk Fr. Pat. 307,186 of 1901 5 this J., 1902, 68.~T. F. B. 


The Californian laurel, Unihellularia califurnica 
(Nuttall), a handsome, evergreen tree, occurring in 
(California and Gregon, is also known as mountain 
laurel,” “ cajeput,” “ spice tree,’ ’ “ California olive,” 

“ California bay tree ” and “ pepper-wood.” The essential 
oil of the leaves has a pale yellow colour and an odour 
wliich is at first agreeably aromatic, but when more 
strongly inhaled becomes exceedingly irritating to the 
raucous menabranes of the nose and eyes. The oil had a 
gr. 0*9183 at 1 G'^/IG® C., and ud— in a 10!) mm. 
tube ; it was completely soluble in 1*5 parts of 70 per ceut. 
alcohol. The principal constituents of the oil in their relative 
prop(;rtions are approximately as follows : — umbellulone (a 
new, uusaturated, c^’tclic ketoue, 60 ; cineol, 20 ; 

eugeuol methyl other, 10; /-pincue, 6, and eugenol, 1*7 per 
cent, respectively, together with a very small amotint of 
safiol. TTiuhellulonc is a colourless liquid with a some- 
what mint-like odour ; it boils at 219'^ — 220" C., has a sp. 
gr. of 0‘'J581 at 15'7l5" and [ajp — 37^. 

(Compare Per., 1897, 30 , 230, 251 ; 1900, 33 , 562, and 
1903, 36 , 4377.) 

Platiuwn f Elecfrolgtic Sohilion of . New Process 

for prepa) uig Plaiinoryanides. A, Broc^het uiul J. Petit. 
XI. A., page 548. 

English Patents. 

lononc ; Manufacture oj . A. Verley, CdrU-Neuilly, 

and L. Ciivaiidau, Vernier. Eng. Pat. 26,089, Nov. 30, 
1903. 

CicLo-ciTUYLiHENE acetic esters (Fr. Pat. 326,774 (T 1902; 
this J., 1903, 819) are converted, by the action of acetone 
(1 mol.) and sodium ethylate (1 mol.), into the sodium salt of 
acetvl-iououe, C9H,;,.CH:CH.CO.CHNa,CO.CHt, which 
is converted into acetyl-ionono by addition of acids. lououe 
is obtained by boiling this acetyl-ionone with alkalis.^ 

Hieinatoxylin and Formaldehyde ; Manufacture of a 

Condensation Product from , K, Lepetit, Gare.ssio. 

Eng. Pat. 6428, March 16, 1904. 

8 ee U.S. Pat. 736,529 of 1903 ; this J., 1903, 1063— T. F. B. 
United States Patents. 


XXI.-PHOTOGEAPHIC MATERIALS AND 
PROCESSES. 


Photography ; Peinew of , A. Granger, Monit. 

Scient., 1904, 18 , 331—340. 

Developers. — Sdss ha** proposed lithium carbamide as 
Hubstituto for alkalis in developers ; it is said to give 
excellent results with “ edinol.” Sodium amino-acetate 
has also been proposed for a similar purpose, and is sold 
under the name of pioakol salt.” ‘'Adurol”aud metol 
together are said to give a more energetic developer than 
quinol-metol. Lebreton proposes to use a developer con- 
taining only pyrogallol and sodium sulphite for over- 
exposed negatives ; for normal exposures, a few drops of 
ammonia are added, and for under exposures, acetone. 

Negative P/occvse.v,— Uoiss (Hull. Soc. Franc. Phot., 
1903, 273) has used plates which can be developed by 
3 per cent, solution of sodium carbonate. Those plates are 
prepared by iiurneraing an ordinary dry plate in a solution 
of quinol (hydroquinone), 1 grm. 5 acetone sulphite, 
10 grms. ; Avater, 100 e.c. 

Positive Processes. — Ilomolka (Phot. ICorr., 1903, 452) 
finds that bromide papers, exposed to daylight for 15 — 20 
secs., can be developed by immersing for two or three hours 
in a 0* 1 per ceut. solution of gold chloride acidified with 
phosphoric acid. A paper of the same type as platinotype 
has been prepared by Szigeti (Phot. Ind., 1903, 248) by the 
use of seleiiious acid and ferric oxalate ; the ferrous salt 
formed reduces the selenious acid to selenium ; the image 
is intcnsifii'd by a solution of potassium oxalate. Von 
Hubl (Bull. Soc. Franc. Phot., 1904, 47) uses a mercury 
citrate solution for toning platinotype prints sepia. Valeuta 
(Chem. Ind., 1904, 117) gives a process for preparing 
celloUlin (printing out) papers with a silver chlorocitrate 
emulsion. 

Toning Solutions. — Mercicr has obtained good brown 
and black tones on “ printing out ” papers by the use of a 
solution of potassium pallaaiutn chloride, citric acid, and 
sodium chloride, or ammonium molybdate. Alnmimmn 
acetate is recommended (Phot. News, 1903,446) for use In 
combined toning and fixing solutions containing gold. 
“Pinakol” (see above) in conjunction Avith potassiom 
ferricyanide is said to iorm a powerful reducer. — f . F. B. 


Dicarho Acids and Bromated Phthalir Acids with 
Naphfhols ; Process of making Condensation Products 

from . A. Denguine and S. Leviiisohn. U.h?. Pat. 

*753,372, March 1, 1904. 

HrimoxYNAi'HTuoYLBBNzoic Ecid is obtained by condensing 
phthalic anhydride with a-naphthol in presence of boric twiid. 
Substituted hydroxy naphthoylben zoic acids are obtained 
similarly from hydroxy- or bromo-phthalic acids and 
naphthols. The hydroxynaphthoylbenzoio acids are 
converted into the corresponding hydroxynaphthaccne- 
<luinone8 by heating to about 160° C. with concentrated 
sulphuric acid. — T. F. B. 

Sulpho-iodine Compound of Hydrocarbon, F. T. F. Steph- 
enson, Detroit. U.S. Pat. 755,808, March 29, 1904. 

Compounds of the general formula B.SIi where R 
represeuts an aromatic radical, are prepared from phenols, 
in alkaline solution, by the action of alkali sulphydrates 
and iodine ih presence of oxidising agents, e.g. an alkali 


Silver Bromide j Centrifugalised for Bromide Emul- 

sions. L. Baekeland. Moult. Scient,, PJ04,18, 362—365. 
The centrifugal separator used for filtering silver bromide m 
gelatin emulsion should have a drum composed entirel^r of 
silver, rather than of bronze lined with silver, since the siirer 
is inclined to wear off the latter. The cover of the drum 
should be clamped on, not screwed, to avoid the introduc- 
tion of particles of metal into the bromide by the wearing 
of the thread. In order to obtain uniforra preparations, it U 
necessary to keep the apparatus at approximately the same 
temperature, about 30° — 35° C., and to keep the machine 
rnnoing at a uniform rate, and not too fast, as otherwise 
the photo-chemical properties of the produot will be 
modified. The liquid to be filtered should be added in. 
small quantities at short intervals, and the total quantity 
filtered in one operation should not exceed that c^ahuvd 
from 5 kilos, of silver nitrate. The bromide ahnnid Im 
washed, on the drum, with a small quantity of warm watmr, 
as it is important to remove from it ^1 bnA 
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•olable salts. To remove the gelatinous matter which 
usually accompanies precipitated silver bromide, the product 
is macerated with hot Avater and again centrifugolised. Silver 
bromide prepared in this manner, and stored in a cool place, 
has been found, after two years, to have increased only very 
slightly in sensitiveness, the emulsions giving prints of rather 
less density than originally.— T. F. B. 


, United States Patent. 

Photographic Developing Paper. F. GAnther, Assignor 
to Ctiem. Fabr. auf Actien, vorm. E. Schering, Berlin, 
U.S. Pat. 758,312,* ^pril 26. 19D4. 

See Fr. Pat 835,807 of 1903 ; this J., 1904, 268.— T. F. B. 
Fuench Patent, 


Photographic Paper ; Influence of Moisture in the 

Atmosphere in Making [^Drying] . h. Baekeland. 

Monit. Scient, 1904, 18, 

When the emulsion of “developing papers ” (i.c., those eon- 
taining insoluble silver halides) is slowly dried, the papers 
are more rapid and give flatter prints than those more 
rapidly dried. Emulsions containing soluble silver salts, 
when slowlv dried in damp air at relatively high tempera- 
tures, .give reddish coloured prints, ditFicult to tone, and 
which deriorate rapidly. These emulsions should, therefore, 
be rapidly dried, in dry air, at relatively low temjicratures. 
A satisfactory method of preparing the air consists in first 
lowering the temperature to below 0 C., thus removing the 
moisture, and tb<*n warming it, in another apparatus, to a 
suitable temperature. If the air be too dry, espeeially 
when jircparmg certain kinds of paper, the Iriction and 
pressure of the paper on the drying frame set.s np a static 
electric charge, Avhich attracts dust particles; this incon- 
venience may be remedied by iht' use of strips or wires of 
silver attached to the frame of the muchine.—T. F. B. 


[F/rts/i Lighta'\ Illuminating Compositions suittihle for 

Photography ; Process for Making . G. Krebs. 

Fr. Bat. 337,901, Oct. 21, 1903. 

Compositions suitable for producing “ flashlights ” consist 
of a mixture of magnesium or aluminium powder, 100 parts ; 
alkali or alkaline earth nitrate, 200 parts ; a metallic silicate, 
10 parts ; and amorphous pbos-phorus, 3 to 5 parts. Slow- 
burning “ illuminating cartridges ” are prepared by en- 
closing the above composition in a celluloid casing, and 
inserting a fuse which has been iuipregaated with potassium 
chlorate and perchlorate ; tlie whole is then coated with a 
mixture of celluloid, collodion, and amyl acetate. — T. F. B. 

XXII.-EXPLOSIVES. MATCHES, Etc. 

Krplosion ; Circumstances attending an which 

occurred in the Drying House for Nitrucotton at the 
Factory of Messrs. Curtis and Harvey^ Ltd.^ at 
Chff'e, Kent, on Fib. 4, 1901. By Captain A. P. H. 
Desborough. H.M. liihpector of Explo.sives. 


Photographic Plates ; Some Substance^ which give Impres- 
sions vn . K. you Auhel. Coinptes rend., 190 1, 138, 

961—903. 

Colophony, copal, Canada haBam, abietic acid, and similar 
compounds, give impressions on photographic plates, even 
through black paper, but not through copper, after two 
days. If, however, the resin has been heated niucli above 
its melting point, it has no effect on the plate. An almost 
saturated solution of phenol in absolute aleoliol giv(*s, in a 
similar manner, a neguthe after 24 hours. — T. h. B. 

Development in Daylight. A. and L. Lumiere and A. 

Seyewetz. Mouit. Scient-, 1904, 18, 351 — 354. 

The method recommended is essentially that of Ir. 1 at. 
384,91.5 of 1903 (see thi.s J., 1904, 130). The authors give 
the mixture of sodium sulphite and magnesium picrate 
the name “ chrysosulphito.” When working with “meto- 
quinone,” metol-qiiiuol, pyrogallol, edinol, eikonogen, 
quinol, metol, adurol, or ortol developers, it is advisable 
to use 2 parts of crystallised sodium sulphite and 1 part 
of magnesium picrate, while, when using “ hydrainine,” 
glycine ” ^i-aminophennl or diaminopheiiol, 2 parts of 
anhydrous sodium sulphite should he mixed with every 
part of magnesium picrate. h'ormula? are given for the use 
of the method with the various develoiier.s, and directions 
, as to use in daylight and different artificial lights.— T. F. B. 

Engraving Rollers for Calico and Carpet Printing; 

Employment of Photography in . B. J. Bump 1. 

Z. Farb. Textil-Chcm., 1904, 3, 62— 6G. 

Difficulties arc met with in producing, by means of 
photography, designs of flowers, &c., upon rollers, according 
to the methods proposed respectively by Bolffs (this J., 
1902, 47) and Mertens. The chief of these lies in bringing 
the negative film, composed as it is of gelatin or india- 
rubber; without distortion upon the curved surface of the 
roller (engraving die or printing roller) to be engraved. It 
is especially great when fine lines are to be reproduced, 
and when the size of the negative film is relatively largo. 
Another difficulty is caused by the presence of air-bubbles 
between the negative film and the sensitised film on tbe 
roller. This is partly due to the impracticability of applying 
strong pressure to tho negative film, us in the process of 
photographing upon flat metal surfaces. The exposure to 
light for the purpose of producing the positive print would, 
further, appear at present to he carried out without regard 
to the necessity of causing the rays of light to fall vertically 
upon the negative film. (See also this J,, 1904, 184.)— E. B. 


JofT before the explosion occurred, about 400 lb. of di>v 
collodion cotton were in the stove. The cause of this 
explosion is attributed to friction set up between the trays 
and the racks, which approached too near together. Ex- 
periments showed that it was not possible to ignite dry 
I guncotton dust by blowing it across the 1-cm. spark-gap 
j of an induction coil, nor by means of a Leyden jar 
discharge. Becomniendution is made that stoves should 
not be unloaded by artificial light, that tho explosive should 
he cooled down before unloading, and that the clearance 
between trays and racks should be at least 2 ins. instead 
of the { in. e.xisting hitherto. — G. W. AIcJ). 

English Patents. 

Nitrocellulose ; Mauvfarture of , ayid Apparaiu.\ 

theiefor. J. M. and W. T. Thomson, Waltham Abbey. 
Eng; Bat. H278, April 9, 1903. 

Thd acid- are removed from the nitrocellulose, without the 
use of machinery, by means of displacement with water. 
The charge of mixed acids is introduced into a rectangular 
vessel of lead (*r (‘arlhenware, provid<*d with a jierfbrated 
false bottom and a cock at the lowest point. Tho cellulose 
is then immersed in tbe acid in the usual way. A layer of 
dilute sulphuric acid (for the purpose of preventing nitric 
acid fumes) is gently run over the suri'flce of the mixed 
acids, from perforated troughs on the sides of the vessel. 
When nitration has been completed, water is supplied to the 
perforated troughs and allowed to flout very gently over 
the surfac(> of the sulphuric acid. The cock al the bottom 
of the apparatus is then opened, and the acid slowly drawn 
off, waf('r being supplied to maintain a constant level. A 
suitalde rate of displacement is about 2 ins. per hour. 

— G. W. McD. 

Nitrated Cellulose ; New Process of Manufacturing . 

A. Voigt, Sehouebeck. Eng. Pat. 5126, March 1, i904. 
Cellulose (1 part) is treated with concentrated sulphuric 
acid (.■) parts) at 2® C. until the structure is destroyed and 
a pulpy mass obtained. Concentrated nitric acid (2 parts) 
is then added, the temperature being kept at 2^^ C., and at 
the end of 2—3 hours the nitrocellulose is completely pre- 
cipitated, and forms a solid cake. After purification the- 
nitrocellulose is obtained in the form of a very fine powder. 

— G. W. McD. 

Explosives or Blasting Compositions. J. Wetter, London. 
From Westfiilisch Anhaltische Sprengstoff Act.-Ges., 
Berlin. Eng. Pat. 18,531, June 17, 1903. 

See Addition, of June 18, 1903, to Fr. Bat. 316,569 of 
1901 ; this J., 1903, 1308.— T. F. B. 
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Expionves j Manv^aoture of . J.‘ Y. Johneon, London. 
From Soc. Anon, des Poudres et Dynamites, Paris. Eng. 
Pat. 14,827, July 8. 1908. 

See Fr. Pat. 333,503 of 1903 ; this X, 1903, 1367.— T. F. B. 

United States Patent. 

Explosive Compound. J. P. Arnold, Colfax. U.S. Pat. 
757,718, April 19, 1904. 

The composition consists of potassiam chlorate, yellow 
])russitttc' (fcrrocyanide) of potash, sulphur, saltpetre, and 
tiiuniu, this last existing in the compound as a coating nf 
the insoluhlo ingredients, “brought to this condition by 
being dissolved in alcohol, which is afterwards evaporated.’’ 

— G. W. Mcl). 

French Patents. 

Explosive. J. H. V. Bonthoux. Fr. Pat. 337,638, 
Sept. I, 1903. 

'I’liK explosive consists of sodium nitrate (74 parts), 
anthracite (12 parts), and sulphur (14 parts). 

— G. W. Mcl). 

Eiph^vv. M. Chakoor. Kr. Pat. 337,781, Dec. 16, 1903. 

'I’liE coinjiositioLi consists of potassium chlorate (lOO f)arts), 
powdered sugar (45 jjarts), and grated \vax (1 *5 parts). 

— G. VV. Mcl). 

Malehcs; Maunfitvture of . W.(/onias. Fr. Put. 

337.811, Dec. 17, 1903. 

1 !i', 1 ''oke dipping, the tijis ol’ the match sticks are so opened 
/lut that the fibres form a small brush-like end. The 
•iilvantiigt'S elaimed are that the match corn[»osition pene- 
lrat('S the head moie readily, and does not rise between the 
individual match sticks when the latter arc dipped in 
hundles.— G. W. Mcl), 

Matches without Heads; Process for Making . .1. 11. 

Ghristensen. Fr. Pat. 338,128, Doc. 26, 1903. Under 
Intermit. Conv., Jan. 9, 1903, 

See Eng. Pat. 11,990 of 1903; this J., 1904,455.— T. F. H. 

XXIII.-MALTTICAL CHEMISTRY. 

APPARATUS, ETC. 

Sacchitn meters ; Delerwinaiion of the Hundred Point on 

the Ventzke Seale of . ( ). Schonrock. Z. Ver. 

deutseh Zuckeriud., 1904, ,521 — 558. 

The author’s results are briefly as follows: — The differences 
m the rotations of sugar solutions obtained by different 
obstsrvers and by the use of different sources of white light, 
vanish when the light is purified by passing through a 
1 ‘5 cm. layer of 6 per cent, potas-'inin bichromate solution. 
A quartz plate of lOO*" Ventzke rotation gives, with 
spectrally puiified sodium light, a rotation of 34 '657' at 
20" C. The fact that a substance gives different rotations 
w ith different lights is due to u difference in rotary dis- 
pershm between the substance and quartz. The rotation, 
IV, corresponding with the hundred jioiut, increases with the 
temperature according to the equation : ud =» wjjo +*^20 
0'000148 {t — 20). The rotation values of the quartz- 
plates in the saccharimeter are indep<mdent of the tempera- 
ture, if the quartz-plates and wedge -compensator have the 
same temperature. If be the rotation of an approximately 
normal sugar solution at 20 ’ in a saccharimeter at 20'^ G., 
and Si its rotation at f in the same saccharimeter at P C., 
then S.j^r^ St + St x 0*000609 (4 -20). The rotation 
of the normal sugar solution in degrees for spectrally 
purified sodium light at 20^ C. is 0*010° greater than that 
of the normal quartz plate giving a reading of 100° 
Ventzke at 20° C. In all accurate sugar analyses, observa- 
tion tubes should be used which allow of the introduction 
of the solution after the two eud-platos are in positiou. 
'J’lie rotation of the normal sugar solution in a saccliarimeter 
with wedge-compensation is 0* 156° Ventzke greater for the 
yellow-green mercury light than for sodium light 


Fbenoh Patent. 

Acidimctri/ i Process of — and Apparatus for its 
Application. A. M. Pereira. Fr. Pat. 837,288, Dec, 4, 
1903. 

The apparatus consists of a stoppered tube, of which the 
lower part is of less diameter than the middle or intermedi- 
ate part, which latter is contracted near the top to a 
relatively narrow neck, and then widens upwards, to receive 
a perforated stopper. The lower, more contracted part of 
the tube has a mark ujion it to show the level of the liquid 
to he tested ; and the wider portion of the tube has another 
mark showing the height to which the liquid used as an 
indicator rt‘aehes. Hermetically closed capsules of thin 
glass, containing a measured portion of the neutralising 
liipiid are provided, and arc placed, one at a time, resting 
in the contracted neck, the stopper being furnished with a 
movable piercing rod wht'reby tin* capsule may be crushed 
80 us to discharge its contents. — E. S. 

INOJtGANIC-^QUALrTA TI VJS. 

Indicator; New — — . Its Application to the Detection 
of Boric Avid, especially in Foods. L. Robin. Coraptes 
rend, 1901,138, 1016—1048. 

The indicator is prepared from mimosa flowers, 10 grras. of 
which are dige.sted with 200 c.c. of water, to which on 
cooling, 50 c.c. of alcohol are added, and the liquid is 
filtered after an hour. It is straw-yellow, and has practically 
no tinctoiril power in neuitral or acid solution, but is turned 
bright golden yellow by alkalis. Boric acid turns it yellow, 
and when alkali is added, the yellow becomes red, and the 
substance (or paper soaked with it) applied to the afth of 
wines, milk, &c., forms a delicate test for the presence of 
boric acid. — J. T. D. 

INORGANIC— QUANTITATIVE. 

(Carbon Dioxide in Furnace Gases ; Method and Apparatus 

for the Determination of . A. Schlatter and L. 

Deutseh. Kr. Pat. 337,992, Dec. 2 1, 1903. 

The method consists in treating a certain volume of the 
gas with a suitable absorbent (preferably lime water), and 
noting the diminution in pnissure caused by the absorption 
of the carbon dioxide. The lime-water, 5, having excess of 
lime in suspension is contained in the ves.sel a, which is 
fitted with a paddle-wheel, c, and threes stop-cocks, the plugs 
of which arc on a single shaft. The plugs arc so bored that 
d and/ are oj»en when e is shut off. When a test is to be 
made, a quantity of the furnace gases is drawn through the 



pipe I into tt by moans of the injector g ; cocks d and / are 
then closed, whilst e is opened, and the carbon dioxide is 
absorbed by the J^e. Tbe gauge k indicates t^e redaetfon 
in pressure. t removes dust and soot from tbe 

gases beforeMlA’ijfeh the pipe 1. — B. 




saa jotmuAL of thb sooiifi of ohimioal' indobtey. otiinMaM. 


Hydrofimric Acid and Hydrofli^silicic Acid ; Titration 
0 f J. Katz. Chem.-Zoit., 1904, 28, 356—357, 

887—389. 

PuHK hydrofluoric acid can be accurately titrated with 
sodium, potassium, or barium hydroxide solutions, using 
pbeiiolphtbalein as indicator. Should hydrofluosilicic acid, 
however, be present, the metho 1 is unsatisfactory, since au 
alkaline reaction is obtained towards the end of the titration, 
but somewhat rapidly disappears, the final colour change 
only being reached after a succession of such changes, on 
the addition of fresh alkali. 'Fliis is due to the fact that 
hydrofluosilicic acid does not vict as a dibasic acid towards 
sodium hydroxide, iStc., but is gradually decomposed into 
six equivalents of hydrofluoric acid, the final reaction only 
being reached when the whole of the hydrofluosilicic acid 
has been thus changed. It was found that a liydrofluosiHeic 
acid solution containing 50 per cent, of alcohol could he 
titrated a sa dibasic acid with 2N [jotash. When hydro- 
fluoric acid is also present under these conditions, the 
precipitated potassium silicofluoride carries down with it a 
definite amount of hydrofluoric acid, which the author has 
determined and for which he giv(‘s constants of correction. 
The following method is recommended for the titration of 
a mixture of hydrofluorie and hydrolluosilicic acids. 
The sample should be diluiiid until it contains from :i to 
6 per cent, of acid. lU gnus, are titratt'd in a platinum 
basin, at t)ie boiling point with 2N potash, using pheiiol- 
phthaleiii as indicator. This gives the total acid in terms 
of hydrofluoric acid, the whole of the hydrofluosilicic acid 
being converted into six cipiivah'iits of hydrofluoric acid. 
10 grms. are thou welghcvi into a paraffined plass beaker, 
100 c.c. of 00 per eeut. alcohol added, and titrateii as before 
with potmh. 'fhis gives the hydrofluoric acid present as 
such and the hydrotluosilicie acid us a dibasic acid. Kroiu 
the difference of these two titrations, the hydrofluosilicic 
acid can be calculated, after allowing for the constants of 
correction mentioned above.— G. W. Mcl). 

CiXlcium, Barium, Slnmlnnn, and Potasrium; (iasomitric 
Method of Dctvniiiuinif ; also (mpper; (rnsometne 

and Giarimetrir Method of JJelenniniuij . K. 

Itiegler. Z, anal. Olieni., 1901, 43, liO.'i— 214. 

'I’hk general principle of the meiliod is described and 
illui^tratcd in tins J., 1903, 40, with reference to the 
determination of phosphoric acid and miigiic.sia. In the 
present paper further application of the method, with some 
modifications, is made to Hie determiuaUon of the alkaline- 
earth metals and copper. 

To give the case of calcium as a general example (1) 
Sohible calcium salts form, with iodic acid, calcium iodate, 
(ja(lt but rlightly soluble in water and iiwoluhle in 
dilute alcohol. (2) Calcium iodate with solution of hydraz- 
ino sulphate liberates nitrogen, Oh(IOh)., + 3N,H,H.,!SO,= 
CaSOj + 2 H.,S 04 + 2111 + GII.O + iiK.. 

The nitrogen is collected in a measuring tube, and from 
its volume the oorrespoudiiig weight of calcium oxide is 
calculated. — A. S. 

Manganese in pt rsenre if hov [in Iron Ores, ; 

Volumelrir Detrrminatiou of bg Potassium l*er~ 

nianganate. Guyart-Volhard- Wolff Method. L L. de 
Koninck. Hull. Soc. Chim. Belg., 1904, 18, 56—02. 

Thk author ha.s proved, hy tin; method described in this 
J., 1904, 456, that under suitahb' conditions, and e.specially 
by avoiding an excess of zinc oxide for precipitating the 
iron, quite accurate results can be obpiincd in the detennina- 
tiou of manganese in presence of iron by titration witli 
periiiunganatc, without the use of any arbitrary coefficient 
for correcting the results. — A. S. 

Chromic Oxide in Chrome Leather ; Determination of 

and Separation of the same from Aluminium Oxide 
in the presence of Altminium Salts. W. Appeiius. 
Ooilegium, 1904, 124 — 128. 

Tuk following methods are used at the German Leather 
Industries Hesearefi Station. 


I. Determination of Chromic Oxirfs.— I to 3 grin«. of 
leather are incinerated in a platinum dish, 3*~3 grms. of a 
mixture of sodium carbonate (60 parts), potassium oaYbonate 
(20 parts), and potassium chlorate (4 parts) are added, 
and the dish is heated, at first gently, and finally tiver the 
blow-pipe for 10 — 15 minutes, a further pinch of the 
mixture being added if required. The contents of the dish 
are dissolved in hot water, cooled, and the chromic acid 
titrated by the usual thiosulphate method, and calculated to 
the se^uioxide. The results are usually slightly under 
the weight of real ash. 

II. Separation oj Chromium nnd Aluminium. — 2 to 5 grms. 
of leather are inciucnitcd and fused us in I. The melt is 
transferred by hot water to a porcelain dish, any barium 
present being filteriMl off as carhonate, whilst iron can he 
determined ill the usual miiniior. The clear solution is now 
reduced with alcohol and hjalrochloric acid, any acetic acid 
that may bu formed by oxidation beiric expelled by heating 
on the water-bath. 'I'he oxides of chromium and uluminiuni 
are ])reeipitated togethei' by ammonia, washed, eolh;ctcd, 
ignited in tin* |datiiimn dish, and weighed. 'fhe mixeil 
oxides an; now fused with the alkali-chlorate mixture and 
the chromium determined hy titration with thiosuliihate 
as in I. — It. L. J. 

O RGA IS^IC—QUA LI TA TI VE. 

Aldchipic.s ; General Rvuction if . L. J. Simon and 

4- (/ondiiehe. Comptes rend., 1904, 138, 977 — 980. 

Ei/uiMOi.Koni.Mi weights of oviilficelie ester and an aldeliyde 
are mixed togethi r in alcidiolie solution, and a weight of 
ammonia solution, etpial to tliat of oxalacetie ester used, is 
addeil. After st Hiding, an almost colourless erystalliuc 
product sepaiates, which is waslied with alcohol. It 
cousists of the unmioniuin salt of an acid, which can he 
liberateil on the addition of mineral acid, 'Plie free acid 
reacts acid to pheiiolplithalcin. The ammonia can he 
replaci-d hy jirlmiiry, but not by sDCon(lar> amines. 
Methyloxalacetic ester will not give the reaction. — h\ H. 

J ndophcninc Beaclton. F. W. Hauer. Her., 1904, 37 
1241—1245. ’ 

Tins reaction for the preseui'e of thiophem* iii bmizene 
(shaking with eonceiitrated snlphurie acid and isatin) doe.s 
not take place if “ elieiiileully imre ” sulplmrie acid is used, 
unless oxidising agents, such as ferric chloride or nitric 
acid, are added. It does take place, without addition of an 
oxidising agent, if ordinary commercial strong sulphuric 
acid is used. — E. F. 

Dyestuffs for Wool j New Classes of and New 
Jieaction.s for Aldehydes. M. Vrud’hoiniiie. IV., page 542. 

ORGANIC^QUANTITATTVE. 

Sulphur ; Accurate Dctermmation of in Organic 

Sukstanccs. W. PI. Harlow. J. Amer. Chum. Sue., 1904, 
26, 341—367. 

Thkuk is invariably u considerable loss of sulphur on 
calcining orgnuic matter, such as plant substance or coal, 
without the addition of alkali. I’art of the volatile sulphur 
compounds (dioxide, trioxide, &c.) formed from the 
organic sulphur is retained by the alkali bases in the 
ash ; but when phosphoric and silicic acids are present, 
the anaount of sulphur compounds retained by the ash may be 
insignificant, since these acids expel sulphuric acid at a red 
heat. The loss is not prevented even when sufficient alkali 
base to combine with all the acid is present. Absolutely 
accurate results for total sulphur can, however, be obtained 
by combustion in a current of oxygen, with absorption of 
the products of charring and combustion containing the 
sulphur, either in the combustion tube or in a special 
apparatus. Details of manipulation are given, and it is 
stated that it is essential to introduce a lateral current of 
oxygen at a certain point in the combustion tube to 
completely burn the escaping gases before absorbing the 
sulphuric acid produced hv them.— A. M. 
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Snlphuri^ffi^eminaiion of — in <^7^, BitumiMua 
Subaimc^f Ct>a/» and Similar Bodies, E. Grtiefe. 
Z. augeWi Chem., 1904, 17, 610 — 61^- 
'riiB author lecommendg the use of HempeVs mothod for 
the determinaiipn of sulphur (this J., 1893, 181), in which 
the stibsttfoce is burnt iu a gluts bottle in au atmosphere 
of oxygen under normal pressure. The volatile products 
of combuslion are absorbed by means of sodium peroxide 
«;olution. Non-volatile liquids are absorbed directly in 
col ton wool; coal is tt«ed in small pieces or pressed into 
Jittle blocks. Very volatile liquids are absorbed in cottou- 
Avool contained iu n little glass tube closed by pressing 
paraffin wax against its open end. The tube is placed with 
the stoppered end downwards in the cone, so that as soon 
as the paraflBln is melted by the heat of the burning cotton 
in the cone, the substance is vaporised and burnt. 

—A. G. L. 

Crude Fibre’'; Preparation \^Determinution'] of 

Jrorn Vegetable Fibres containing Lignin, by means of 
Sodium Peroxide. A. Duschetschkiu. J. russ. [»hys.- 
ehem. Ges., 1904, 36, 71 — 77. Cheni. Centr., 1904, 
1227. 

Fok the determination of ‘'crude fibre” in vegetable fibres 
containing lignin, the author makes use of a reagent con- 
sisting ot 2 parts of sodium peroxide and 6 parts of 
mngnesium sulphate for 1 part of substance. The duration 
of the action varies from to 6 hours, according to the 
ainouut of lignin contained in the fibre. If the proportion 
of iiguiii be high, a preliminary treatment with a 1 f»er 
cent, solution of caustic soda is required, but this is not 
necessary iu the case of fibres containing a low proportion 
of lignin, e.g., sulphite-cellulose. With fibres containing a 
large percentage of ligiiia also, the treatment with the 
sodium peroxide reagent must be repeated two or three 
times, first over the naked flame, and then on the waier- 
b.'ith. The purity of the ” crude fibre ” is recognised by 
means of a solution of phloroglucinol in cinceotrated 
liydi'ochlorie acid. IT the lignin i^ not completely removed 
bv the above treatment, the material may be finally 
subjected to the action of a 0*1 per cent, solution of 
l>otassiuiu permanganate for a short time (5 — 10 minutes) 
and of sodium bisulphite. The method is stated to be 
much more rapid than those of Schulze and other authors. 

—A. S. 

Ammonia and Aliphatic Amines ; Determination of Pyri- 
dine Bases in . .T. Milbauer and V, Stanek. 

Z. anal. Chem., 1904, 43, 215-222. 

Ir a mixture of ammonia and pyridine be treated with 
calcium chloride, and carbon dioxide bo passed through 
the Vuiuid, calcium carbonate and ammonium chloride are 
formed, whilst the pyridine, which forms no carbonate, 
remains free. The reaction proceeds similarly when salts 
of both ba^^es are treated with calcium hydroxide, and 
carbon dioxide is pas'^ed tirough the mixture. The aliphatic 
aminos behave like ammonia. The pyridine is then 
extracted by means of ether. In more precise detail a 
method is recommended on the following lines : — 

Pyridine Bases in Anvnonia. — 1 00 to 200 c.c. o4 
commercial ammonia are diluted with an equal volume of 
water and poured into dilute sulphuric acid, to which a 
few drops of a 1 per cent, aqueous solution of “Patent- 
Blue V N Superfein ” have been added. The strongly 
a«id solution is evaporated nearly to dryness, brought into 
a separating funnel, a sufficient quantity of a freshly pre- 
pared sodium bicarbonate solution aod au equal volume of 
ether, added, and the whole agitated for from 10—1.5 minutes. 
(Pyridine forms no carbonate ) After drawing oflf the layer 
of ether, fresh ether is added, and the whole again shaken as 
before. The united ethereal solutions of the pyridine bases 
are filtered through a filter moistened with ether, the filtrate 
treated with a few drops of Patent Blue solution, and 
thoroughly shaken up with N/IO sulphuric acid. The 
liquid thus acquires a yellowish-green tint. Subsequently 
excess of sodium chloride is added, and the liquid titrated 
back with N/10 sodium hydroxide sointion till a blue 
tint is produced, the change being distinct and rapid. 
The authors recommend shaking a third time with ether, 
to prove that no more pyridine remains behied. 


Pyridine Bases in Ammonium Sahs*-^!iO to 100 grms. of 
the finely powdered sample are placed in a s^aratiog funnel, 
treated with 25 to 30 c.c. of water, neutralised, a sufficient 
quantity of solution of sodium bicarbonate added, and the 
process above described followed. — A. 8. 

Starch ; Determination of by Hydrolysis with Hydros 

chloric Acid. A. Kossing. Z. offeutl. Chem., 10, 61 — 64. 

Chem. Centr., 1904, 1,1177. 

The author has previously pointed out (this J., 1904, 386) 
that Sach8st‘’8 inversion method gives low results in the 
determination of dextrin. The same remark also applies to 
the determination of starch by this method. The authoPs 
method (/he. cit.'y gives good results if instead of the old 
factor 0-90, the factor 0*93 be need.— A. S. 

Cider Vinegar ; F.x'amination of — A. E, Leach and 

H. C. Lythgoe. J. Amer. Cffiem. 8oc., 1904, 36, 

375—382. 

Detection of Malic Acid. — The following test for malic 
acid, devised by the authors, has been used for the last two 
years in the Massachusetts State Laboratory : — Five c.c. ot 
the vinegar are mixed with ab JUt I c.c. of a 10 per cent, 
solution of calcium chloride and rendered alkaline with 
ammonium hydroxide. The precipitated ferric hydroxide, 
&c., is filtered off, and the filtrate mixed with three times 
its volume of 95 per cent, alcohol and heated to the boiling 
point, a flocoulent precipitate of calcium malate being 
lormed in the presence of malic acid. Dextrin or sulphates 
would also be precipitated, so tho absence of these must be 
assured. As a confirmatory test the pivcipitate is collected, 
dried (to remove alcohol), and dissolved in dilute nitric acid, 
and the solntiou evaporated to dryne.ss on the water-bath, to 
convert calcium malate into calcium oxalate. On boiling 
v/ith sodium carbonate solution, the calcium oxalate 
decomposed into calcium carbonste, which i^ to be separatei 
by filtratioo. The filtrate is acidified with acetic acid am- 
tested with calcium sulphate solution, a precipitate at this 
stage confirming the presence of malic acid In the vinegar. 
Both of these tests should be made, 

Delenmnation of Malic Avid : (.^ Calcium Chloride 
Method. — 100 grms. of vinegar are treated with 10 c.c. of 
10 per cent, calcium chloride solution and rendered - 
alkaline with ainiiionium hydroxide. After one hour*<* 
standing the liquiM is filtered and the precipitate washed 
with water. The fi'trate and washings are evaporated |0 
about 25 C.C., mixed with 3 volumes of 9.5 per cent, alcohol, 
heated to the boiling point, and filtered through an ash-free 
filter. Tho calcium malate on the filter is washed with hot 
75 per cent, alcohol and ignited in a platinum crucible. 
The ash is dissolved iu 35 c.c. of boiling N/10 hydrochloric • 
acid, and the excess of acid determined by titration with 
N/10 sodium hydroxide solution, pbenolpblhalein being used' 
as indicator. The number of c.c. of acid consumed by the 
ash, multiplied by 0* 0007, gives the percentage of malit 
acid in the vinegar. 

(5) Lead Acetate Method. — 100 grms. of the vinegar are 
neutralised with sodium hydroxide and treated with an 
excess of lead acetate. The lead malate is collected, washed, 
and suspended in water, which is heated to the boiling point 
and saturated with hydrogen sulphide. The resulting lead 
sulphide is filtered off and washed wdili hot water, and the 
filtrate evaporated to about 75 c.c., cooled, and mixed with. 
10 c.c. of 10 per cent, calcium chloride solution and suffi- 
cient ammonium hydroxide to render it alkaline. A 
precipitate occurring at this point indicates the presence oi 
an acid other than malic acid. Such precipitate is removed, 
and the filtrate treated as in the caluium chloride method. 
These methods yield results in close agreement. 

Total Acids and Solids. — Few of the samples examined 
by tho authors gave results lower than the 4 • 5 per cent, of ' 
acid and 2*0 percent, of solids required by the Massachusetta , 
standard. 

Ash should be about 10 pec cent, of the total solids* 
Less than 8 per cent, rarely occurs iu genuioo cider 
vine^r. 

AihalinUy of the A.vA.— Cider vinegar yields a very , 
alkaline ash. One grm. of the ash should require abotn . 
90 c.c, of N/10 acid for neutralisation, and the number 
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c.«. required for the neutralisation of 100 grms. of the ash 
be approximately equal to the percentage of aah, 
multiplied by 100. If tbo aibalinity be less than 65 per 
cent, of this figure (per cent, ash x 100) the sample is 
suspicious. 

Hailo of Soluhli' io Total P/insphales.— At least half of 
the total phosphates in eider vinegar are solublo in water. 

Reducing .Swf/rt/x— The amounts of these should he 
the same before and after inversion. An increase after 
inversion points to the presence of cam* sugar, or dextrin 
from glucose, added to increase the solids. 

Reducing Sugars m the Solids. — Any samples containing 
imue than 20 to 25 per cent, of rediicimr siigars in the total 
Kolicls are suspicious. The highest aruounr found by the 
authors was 16’ C per cent. 


Polnrhation. — Pure eider vinegar is alwaj^ lai^yo-rotiitory, 
and vinegars behaving differently may at once he condemned. 
Excessive Isevo-rotation points to the addition of invert 
sugar or incomplete acetitication of the vinegar. Dextro- 
rotation before and Irevo-rotation after inverdon indicate 
added cane sugar, whilst dextro-rotation before and after 
inversion points to the presence of glucose. It is suggested 
as a standard that the polarisation (in a 200 mm. tube) of 
undiluted vinegar should lie between — O*!® and — A' (T 
(Veutzke).— C. A. M. 

Milk-Chocolate \ Analysis of . O. Laxa. Z. Unter- 

such. Kahr. Genussm,, 1904, 7, 471 — 477. 

Tub results of the analyses of various makes of milk 
chocolate are given in the following table : — 


Kind. 


Total 

* Proteids. 

Casein. 


Ih r Cent. Per Cent. ^ 

Per Cent. 

1. (ialii tlVdr) 

0*77 

, ’.rot) 


2. Delta ( IV'tcr) 

O-.'i.t 

0‘St) 

5*16 

!1. ) 

1*79 

O-l.-i 

3*80 

4. IMilku ( Kucha rd) 

1*22 

s*i:{ 

4 -a 

T). CrtKiucltcs (('ailleui') 

‘2*20 

10* 111. 

4*36 

d, Crociucltcs crcinaiit (OailU ui). 

• rJM 

0 89 

0*67 

7. Vi) lards 

1 ■ni» 

(vs;i 

4*1({ 

«. Aliiiiiii (Spniiifth) 

()*7i 

9*7;5 

;pio 

9. IM'Ji'hner 

0*2.3 

.■>•02 

0*40 

10. Hi^i (HaitAViK iiiui Vuircl) 

2*03 

(POS 

1-43 


OtlKT 
Proti ids. 




Other Kon- 


Fat. 

Laetosi*. 

' Saccharose, 

1 

Kitronenous 

Substances. 

Asin 

Per Ceut. 

Per Cent. 

' 1 

!Pcr Cent. 1 

P('r Cent. 

Per {'ent. 

Per Cent. 


.*11 ■ 1-7 

1 7-.S2 1 

*27*r.l 

21 to 

1*87 

4*70 

1 10-11 

1 6*02 1 

]S*2.'3 

20*S9 

1 2*32 

5*29 

, .31*91 

1 7*42 j 

39*42 

8*37 

! 1*}H1 

3*70 

32 '33 

8*70 i 

' 35*93 

11*87 

1 1*8*2 

(;•.■>« 

i 31*12 

7'St 

: :{3'r.s 

11*88 

: 2*28 

0*22 

' 31*37 

1 2**21' 

i .‘W’U 

23*80 

! ITil 

‘2-37 

, 33*12 

' 8*0(1 

1 4.V22 

4*2S 

i lTi.5 

(P«.*t 

33 11 

j 8*76 

: .‘17 •2.7 

8*47 

1-93 

4- (2 

' .3.' *2*. 

1*40 

40*40 

10'31 

1*27 

0*55 

33*07 

9*14 

;is*s7 

7*82 

1*19 


The casein was didcrmiued by heating the milk-chocolate 
on a watcr-hath with a quantity of 1 per cent, ammonium 
oxalate solution for 30 minutes, with frequent agitation. 
After cooling, the volume was made up to 250 c.c., filtered, 
-and 150 c.c, of the filtrate precipitated with acetic acid. 
The precipitate was collected on a filter, washed, and the 
nitrogen determined in it by KJeklahl’s method, the factor 
. O' 37 heing used to convert the uitrogeu found into proteids. 
'I'he difference bf'twoen the total amount of nitrogen and 
the casein-nitrogen was multiplied by 6*25 to give the 
quantity of other proteids present. The lactose was deter- 
mined by Kjeldahl’s copper reduction process and the 
saccharose either by polarisation or by Riiber’s method 
(Z. anal, ("hem., 1901, 40 , 9"b fhe latter being preferred. 
Taking the ratio of i)roteids to lactose and ash in milk as 
10: 13:2 (Vieth), it will be seen from the above table that 
samples 3, 4, 5, 8, and 10 contain an undue amount of 
lactose, this being due to the fact that milk-sugar has been 
added to the milk before condensation. The Keichert- 
Meisal value of the fat e.xtract from the sample affords 
evidence as to whether whole or skimmed milk has been 
employed. !Milk-ch<)colate prepared by the simple addition 
of dry casein and lactose cannot be distinguished by analysis 
from that made with skimmed milk, unless the quantity of 
casein ho disproportionately high, hut the author considers 
that these products should not be called -‘milk-chocolate.” 

— W. P. S. 


IXIV— SCIENTIFIC & TECHNICAL NOTES. 

Silicon ; Action <f on Water at Temperatures near 

100° C, H. Moissau and V. Siemens (iomptes rend., 
1904, 130 , 939—941. 

WiiKN silicon is heated with water in a test-tube to 95° — 
98° C., hydrogen is evolved and hydrated silica is formed. 
The reaction is con'^iderahly increaseil by the addition of 
small quantities of alkali. The experiment was repeated in 
a vessel made of silica, using watcT which had been distilled 
lin a platinum still ; uo reaction was observed in this ease, 
showing that the reaction first noted was caused by traces 
of alkali from the glass of tbe test-tube.— T. F. B. 

Argon ; Presence of in the Gm^i sfrom Smoke- Fissures 

in Guadeloupe. H. Moissau. Comptes rend., 1904, 

138 , 936 - 038 . 

Two samples of gas from smokc-fi-sutos in Guadeloupe 
.contained respectively 0'6S and O' 73 per cent, ot argom 


Gold; Colloidal . Hanriot. Comptes rend., 1904, 

138 , 1041 — 1040 . 

The author has prepared colloidal gold by Henrich’s 
method: 1 litre of water containing 1 grm. of auric chloride, 
and rendered just alkaline with sodium carbonate, is boiled 
and then poured into 300 c.c. of a cold solution of catechol 
(pyrocatechin) containing 11 grms. per litre. A red 
coloration is produc'd, turning to violet. l)ii mixing ten 
such preparations and just acidif\ ing as ith sulphuric acid, 
the liquid becoiiiOH blue, and soon deposits a blue iH)Avder, 
which is Avashed with Avater and then Avith 70 p'jr cent, 
alcohol, dissolved in ammonia, and repreeipitated by 
sulphuric acid. This solution and repnn'ipitation can be 
many times repeated, so that the solution is not simply the 
suspension of veiy" fine particles. The substanee manifests 
acid properties, forming salts Avith some of the lieaA'y metals, 
some soluble and others insoluble. — .1. T. 1). 

Gases ; Fapansihility of between 0'^ and 1000° C. 

A. .Tacquerod and E. L. Terrot. Comptes rend., 1904, 
138 , 1032—1034. 

The gases were heated in a platinum resistance furnace in 
a bulb of fused silica, and the increase of pressure between 
0° C. and the melting point of gold was determined. It is 
established that (1) the coefficients between 0° and 1000° C. 
of nitrogen, air, oxygen, and carbon monoxide are closely 
alike; (2) that of carbon dioxide is distinctly higher than 
those of the gases just enumerated, though lower than that 
of carbon dioxide between 0 ’ and 100° C, — J. T. D. 

Diazohemcnc Chloride on Diphenylamine ; Action of — — . 
L. Vignon and A. Simonet. Comptes rend., 1904,138, 
1104—1105. 

An alcoholic solution of 1 mol. of aniline hydrochloride 
containing rather less that 1 mol. of diphenylamine was 
diazotiftcd by the addition of an aqueous solution of 1 mol. of 
sodium nitrite, the temperature was kept at 18' — 20° C. for 
15 minutes, and the product precipitated by ice-cold water. 
On drying, a yelloAv crystalline compound Avas obtained of 
m. pt. 47'-^ C., rather unstable in air ; it had feeble basic pro- 
perties, giving a violet, unstable hydrochloride. On heating 
Avith acids tlie compound was decomposed into phenol, 
dipheuylamlue, and nitrogen, whence the authors regard it 
Jig phenyldiuzo-aininobenzenc.— T. E. B. 

Uranium Pitchblende Ore. U.S. Cons. Reps., No. 1936i 
April 25, 1904. 

The Neue Wiener Tageblattf of Vienna, reports that at a 
meeting of the Mineralogical Society, Dr. E. JT. Becke, pro- 
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fesBo^ of xnmeralo^, xhenftotted e^eiimentt irhiefa were 
made with nramam pitchblende ores at the Imperial Museum 
of Natural History. These ores hare been in the possession 
of the museum since 1806. The experiments demonstrated 
that they have lost none of their intensity of radio-activity 
and of the energy of their electric properties. They do not 
differ iu any way from the ores now taken at Joachimsthal. 


Soofid. 

OoLn Assaying : A Practical Handbook giving the Modus 
Operandi for the Accurate Assay of Auriferous Ores 
and liullion nnd the Chemical Tests required in the 
Processes of ICxtractiou by Amnlgamatiou, Cyauidation, 
and Chlorination, with an Appendix of Tables and 
Statistics. By H. Josiiuv Phillips, A. Inst. C.E., &c. 
Crosby Lockwood and Son, 7, Stationers’ Hall Court, 
Ludgato Hill, London, 1904. Price Is. 6d. net. 

SMA.LL 8vo volume containing 85 pages of subject-matter, 
with 62 illustrations, followed by an appendix of 46 pages, 
chiefly tabular matter, and tlio alphabetical index. The 
subjects are subdivided as follows : — I. Natural Occurrence 
and Forms of Gold. II. Physical Characters of Gold. 
III. Chemical Properties of Gold. IV. Sampling of 
Gold Ore. V. Fusion. VI. Cupellation. VH. Parting. 
VI II. Scoritication. IX. As!«ay of Bullion. X. Assays in 
tlyanldation, Chlorination, and Amalgamation Processes. 

Chai'tkrson Papermakino, comprising a scries of lectures 
delivered on behalf of the Battersea Polytechnic Institute 
in 1902, by Ciayton Beadle. II. H. Grafton, 17, The 
Borough, London Bridge, S.K. Price 5s. nett. 

Small 8vo volume containing 145 pages of subject-matter 
and the alphabetical index. The text is subdivided accord- 
ing to the lectures delivered, which arc as follows : — 
Lecture 1. — Examination of Fibrous Raw Materials for 
Paper I^Iaking. II. — Art Papers as applied to Process 
Printing. HI. — Bleaching. IV. — Chemistry of Bleaching. 
N'. — Influences of Moisture on Paper. VI. and V 11. — 
(Chemical Residues in Paper. VlII. — Function of Water 
in the Formation of a Web of Paper. IX. — Permanence 
of Paper. X, and XI. — Sundry Physical Qualities of 
Paper. 

Annual Statement of tub Trade of the United 
Kingdom with Foreign CoxrNTUiBs and British 
Possessions, 1903. Volume 1. [Cd. 2043.] Price 7fl. Id. 

Tuts is the first volume of the statement of the foreign 
trade of the United Kingdom for the year 1903, and contains 
abstract tables showing the total imports and exports of 
every article enumerated, as well as detailed figures of the 
imports and export.s of each article from and to each 
country. A ncov fe ature of the present issue is the inclusion 
of tables sbowiug the imports and exports of the United 
Kingdom classified iu the same manner as in the tables 
prefixed to the “ Monthly Accounts of Trade,” but distin- 
guishing the trade with foreign countries from that with 
British Colonies ; statements are added showing the articles 
included under each of the categories exhibited in these 
tables. 

Several alterations have been made in the classification of 
imports and exports in the present volume, and new headings 
appear for glycerine, electrical machinery, white lead, 
certain classes of skin and furs, soap, &c. The imports of 
different kinds of petroleum are now distinguished, whilst 
in the export returns coal is subdivided into various classes. 
The headings for “ iron and steel ” in the statistics both of 
imports and exports have been re-classified. 

Report to the Board of Trade by the Advisory 
Committid: on Commercial Intelligence, with 
Keio<:renoe to their Procekdinos, [Cd. 2044.] 
Price 4^(1. 

This publication contains a history of the work accom- 
plislied by the Commercial Intelligence Committee since 
its appointment in May, 1900. 

The steps which have been taken to bring the existence 
of the Commercial Intelligence Branch and the acope^ of 
its Avork under the notice of the commercial community. 


both m this cbtiQtry and in India and the Colodtes, ave 
recorded. 

A ^ort account is given of *the work of the Oommecokl 
Intelligence Branch, regarding the business of which the 
statistics show that the number of annual inquiries has 
risen from 1,244 in 1900 to 8,599 iu 1903. 

The objects of the Commercial Missions despatched by 
the Committee to Siberia and Persia are detailed, and an 
account is also given of the other purposes to which, up to 
the present, the grant in aid ” of 1,000?. per annum has 
been allocated. 

The appendices to the report include copies of the 
Notice sent to Mayors of Boroughs, Chambers of Commerce, 
&c., respecting the establishment of a (Commercial Intelli- 
gence Branch, and of the circular sent by the Colonial 
Office to Colonial Governments on the same subject ; a list 
of British Commercial Attach6.s and Commercial Agents in 
Foreign Countries, and of the Correspondents of the (3!om- 
inerciul Intelligence Branch in the Colonies ; and the 
Reports by the CJommittee to the Board of Trade respecting 
the German Tariff, the new Russian Tariff, and the 
proposed new Austro-Hungarian Tariff. 
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Germany ; Trade of . 

Foreign Office Annual Series, No. 3158, 

The following tables show the values of imports and 
exports of chemical interest during the last three years - 
‘ Imports. 


Art.cles. 


Drugs, dycstulT.s, &c 

Iron and ironware 

Barths, ores, proexous motals, &c. 

Hide-s and skins 

(Copper and copper {roods 

Caoutchouc and autta porcha . . . , 

Leather and leather goods 

Oils and fats 

Petroleum 

Stone and stoneware 

Coal, coke, and other fuel 

Tar, pitch, resin, and asphalt . . . , 
Zinc and zinc ware.., 


N'alue iu l.ODO.OOO Marks. 





1901. 

1 1902. 

1 

1 1908. 

' 207*61 

2(18 -.89 

! 267*41 

fiO'SO 

I 51-83 

! 57*22 

1 498*52 

1 855 -68 

622*W> 

: 218*82 

1 259-00 

292*28 

1 118*55 

1 109-01 

120*68 4 

; 09*02 

! 73*2fi 

70*2aJ 

6(1-20 

61-88 

(W’54a 

1 249 -a-j 

2tirio 

285*29 

1 91*98 

93*11 

101’23 

! 45-01 

45*15 

44*72 

1 179*97 

168*28 

ICO -39 

.82*41 

31-83 

36*30 

1 30 -CO 

1 

34-03 

34-S6 


Ejcports. 


I Value iu 1,000,000 Marks. 


Articlss, 


Drugs, dyestuffs, Ac 

Iron and ironware 

Barths, ores, precious metals, Ac. . 

Glais and glassware 

Hid 43 and skins 

Hops 

Caoutchouc and guttapercha 

Copper and copper goods 

Leather and leather goods 

(ills and fats.. 

Paper and paste goods 

Soap and perfumery 

Coal, cokok and other fuel 

Stone and stoneware 

Potteryware 

Zme and zineware 


1901. 

1902. 

1903. 

881-78 

380*08 

400*16 

017*26 

0)3-38 

658*25 

156*2.1 

206-27 

192*85 

43*18 

48-01 

62*0t 

120*81 

137*40 

122*47 

14*60 

25-46 

2P65 

44*77 

50*00 

62*82 

! 123*79 

120*24 

142*41 

1 137*13 

15.3-37 

164*85 

42-30 

47-19 

60-12 

1 103*78 

100*32 

129*42 

17*03 1 

17-a5 

20^86 

! 272*76 i 

267*63 

295-89 

86-80 

.‘is -05 

»e*7i 

75-63 ! 

77-87 

85-25 

31*01 J 

39-65 

33*29 


Chemical Industrieb in Italy, 

Bd. of Trade J., May 5, 1904, ' 

Among the chemical industries a great number ar«. 
foreign concerns j their aggregate capital in 1891 was abo^ 
800,000/., while it is now over 4,000,,000/., showing 
extraordinary development in less than 10 years. 

" w % 
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iadustry is the one that has made the greatest progress In 

A *>*» accomplished. 

Aside from the manufacture of soda ash, for instance, made 
impoasiblo by the high taxation of salt and the cost of ooa] 
there are a number of other chemical products that might 
profitably be manufactured locally. Among the principal 
ones might be mentioned citric and tartaric acid, the raw 
x^tenal thereof being grown in Italy in greater quantities 
than elsewhere. Over 3,000 tons of lemon juice are 
annually exported and manufactured abroad into calcium 
citrate and citric acid, while in Italy the production of the 
m.inufactured article does not exceed 400 tons, which is far 
from supplying the local demand, thus necessitating the 
importation of large quantities. In the last few years the 
local manufacture of calcium citrate has somewhat increased 
hut the crude material is still largely exported. 

In 1902 Italy exported 10,200 tons of tartar and wine 
dregs, importing at the same time lOO tons of tartaric 
acid. The production of cream of tartar Is, however 
increasing, 600 tons being exported in 1901 and 12,000 tons 
in 1902. The manufacture of tartaric acid has also in- 
creased in recent years, and 600 tons thereof were exported 
in 1902 ; hut the manufacture of this product is still out 
of proportion to the production of the crude material. 
►Such an mdustry, intelligently established and conducted 
would unaouhtedly prove very profitable, the local conditions 
being so favourable. 

Another lucrative industry would he found in the extrac- 
tion, by improved methods, of the resin from the larch-fir 
enormous quantities exist in Calabria. 
Although very rich in this product, Italy imported 13,400 
tons of colophony and green resin and 1,000 tons of conal 
and oil varnish in 1902. ^ 

Bilbao, Spain ; Chkmical Industry op — 

Foreign Office Annual Series^ No, 3152. 

Two ironworks, manufacturing coke by the Simon-Carvhs 
6nd Semet-Soh ay processes, produced in 1903 5,017 tons 
^ tar, which ^^erc sold to the distilleries at Klorrieta. 
These distilled 6,194 tons of tar, producing 2,141 tons of 
creosote and 3,832 tons of pitch. 836 tons of creosote 
were used m the country, 1,094 tons were shipped to 
France, and 209 tons to Algiers. The whole of the pitch 
produced was taken up by native requirements. 

J The above-mentioned ironworks also produce 1,753 tons 
of ammonium sulphate, which is principally sent to 
Southern Spain, although a portion is used in this district. 


For the production of the ammonium sulphate, sulphuric 
acid was obtained from the two important works eiistiug 
h^, which likewise supply the soap factories, petroleum 
refineries, and superphosphate and nitro-glycerin works. 

Large quantities of superphosphates are taken inland, as 
farmers are awakening to its usefulness. 

Twenty tons of carbolic acid were produced and exported 
last year to Germany. ^ ^ 

A private monopoly exists in Spain in regara to explo- 
sives and loaded cartridges, the Government, however 
reserving its right to import ammunition for military 
purposes. ^ 

In 1902 the exploitation of turpentine, resins, &c was 
warmly taken up by Uilbao enterprise, a company bdSL 
formed which bought up all the small pine tree holdmgs. * 

The pine plantations arc situated in Old Castile, and 
6,000,000 trecs in cultivation. In that year 
2 ,o 40 tons of turpentine and 1,706 tons of colophony 
produ^elT^ “ quantiuc.s of resins and resinous oils, we^ 

iaast year the output of 17 factories was 3,146 tons of 
turpentine and 10,82.'> tons of colophony. The sales during 
q 2,868 tons; colophon}-, 

J.o-4 tons. The best quality of this last product is 
exported, xvhilst turpentine is used in the country, where 

f-'- 

The cultivation of beetroot and the manufacture of beet- 
sugar was begun m the pro\ lnce8 of Santander, Burgos, and 
Logrono after the loss of the Spanisli colonies. So maov 
factories were oiiened and provided with expensive ma- 
chinery, that the supply soon outran the demand, and disaster 
folbvred ID many cases. Trusts were then formed in order 
to maintain the price of sugar, which is high. The suirar 
cane growers m Southern Spain did not join these trusts 
but they eveutually came to terms, bv which the beei 
engaged to supply 80,500 tons annually, 
whilst the others were to put out 9,5<)0 tons, thus raakini. 
between them a production of 90,000 tons, an amount 
estimated to cover the consumption of sugar in Spain. 

Jamaica Exports in 1902 - 3 . 

Bd. of Trade ./., Mag 5, 1904. 

The following are statistics of gome of the chief articles 
of export from Jamaica : — 


Article. 

Quantity, 

I Value. 



Pneo. 

— 


1001-2. 

1902-3. 

1901-2. j 

1902-3. 


IDOl 2. 1 

li(02-.3. 

Lqgwood 

Rum 

Sugar 

41,107 tons 
1,122,010 galls. 
321,069 cwt. 

37,895 tons 
1,927,160 galls. 
400,455 cwt. 

£ i 

103,790 I 

124,420 1 

13G.705 

a 

97.100 
1515, f;8J 
107,0(5.3 

s. 

' 00 

1 

1 8 

s. 

0 per ton i 51 

9 gall. 1 1 

0 ewt. 1 y 

(i. 

3 per tni> 
7i gall. 

3 cwl. 


///.— rAi? PRODUCTS, PETROLEUM, Etc, 
Mineral Wax : German Tariff Classification. 

Bd, oj Trade J,, Mag 12, 1904. 

Mineral wax, bitumen, and black wax (which is ob- 
tained in the course of the piocess of purifying mineral 
irax), are to pay duty under No. 2em of the Customa 
at the “ conventiomU rate of 10 marks per 100 
kiloa* (5a. It/, per cwt.). 

Petroleum Refining in Pra.nce. 

Bd, of 7rade J., Mag 12, 1 904. 

H.M. Consul at Calais reporu that the patrolcum refining 
industry of that district is increasing largely, as shown 
in the practical cessation of importation of refined petro- 
leum. The refineries are gituated at Douai, production 
200,000 casks ; Lomme, 80,000 casks ; Le Gateau 20 OOO 
casks; Croix, 50,000 casks; and Dunkirk, 40,000* casks 


The price of the cagk. which contains about 40 gabs., or 
H cwts., 18 quoted at 2l. 88. ^ ’ 

Petroleum Exports from Russia. 

Eng. and Mining J., April 21, 1904. 

lonf petroleum from Kus.ia in 
1903 are estimated at 80,000,000 poods, or 1.810.400 metric 
tons, an increase of 8 per cent over 1902. Part K" 
gam was in exports to Europe, which were 27,000,000 poods 
and part m exports to the East, chiefly China. ^ " 

Petroleum Production op Roumania. 

Bd, of Trade J., Mag 12, 1904. 

einM’TgerVr'’"’.^''''*.'’''''® •'““formed in Boumania , 
since 1868 for the extraction of petroleum, end the 

Mid o’?I9oa’. 8?o*f .’1.““^ “““"Of*** »o 105 at the 

end of 1908 , 88 of these were in the district of Ptahova. 





tmm 
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The petroIttUDi w «tUl extracted in tlie moat rudimeotaiy 
fttshion, with welU Worked by hand, or boriagf. The pro- 
duction for the last three years was : 1901,270,000 tons; 
i902, 310,000 tone; 1908, 384,303 tons. 

CAUBOLlNEtJM : U.S. CcSTOMS DEOIBION. 

April 7, 1904. 

Carbolineum used as a wood preservative is dutiable at 
*20 per cent, ad valorem under paragraph 15 of the present 
Tariff Act, as a “ coal tar preparation, not a colour or dye,” and 
not free of duty as “ dead or creosote oil ” under paragraph 
524 as claimed. — U. W. M. 


Resohcinol; I*dre . U.S. Customs Decision. 

*4pn7 18, 1004. 

It was held that pure resorcinol, differing only from the 
forms used in the manufacture of dyes in purity and cost, 
is dutiable as a *' medicinal coal tar preparation,” at 25 per 
cent, ad valorem, under paragraph 59 of the Tariff Act. 

— R. VV. M. 


X.-^METALLURGY. 

Iron and Steel Production of Great Britain. 

Eng. and Mining X, April 21, 1904. 

The report of the British Iron Trade Association for the 
;\ear 1903, just issued, gives the production of pig iron in 
the United Kingdom as lollow.s, in long tons 


1 

It02. i 

1903. 


Tors. 1 Per Cent, j 

Tons. ] 

Per Cent. 

Folp'and foundry 

' toM) I 

.'i.87.i.8‘26 1 

44*0 

I!(‘ssenu'r pig 

42 T. 

3,760,422 1 

42’7 

fiasic ]ii^ 

.Sf»2.2lS 1(1-4 1 


11 '3 

Spu'geleisen 

]8r>,u.'ja 1 2-1 

133,310 ' 

2*0 

Totals 

S.-WlNdDa lOOM) 

8,811,204 

100*0 


The total production for 1903 is slightly greater than any 
of the estimates heretofore published. 

The increase was chiefly in pig iron intended for conver- 
sion into steel ; forge and foundry iron production being 
almost stationary. 


The prodaetioii of steel in the United Kingdom was as 
follows, in long tons : — 



1902. 

1908. 


Tons. 

Per Cent. 

Torik. j 

Per dent. 

Bessemer 

Opon-hearth 

Totals 1 

1,825.770 

3,083.288 

i 

87*2 

62-8 

1 

1,910,018 1 
8,124,088 j 

88*0 

62*0 

4,909,067 

100-0 

5,084-.101 

XOO'O 


The proportions of steel made by the acid and basic 
processes during 1903 were as follows 


I Acid. 1 

Basic. 


j Tons. 

Per Cent. 

Tons, j 

Per Cent. 

(’on verier. 

1,316,915 

26*2 

693,103 

11*8* 

(Jpen-hearth 

2,613,274 

61*9 

61(»,8(i9 

10*1 

Totals 

] 3,030,189 

78*1 

1,103,012 

21*9 


The acid process continues to predominate in British 
} practice, and will continue to do so as long as the present 
j sources of ore supply continue So furnish the raw material, 
j The proportions of finished steel made by the twp jiro- 
I cesses are as follows, In long tons : — 



Bessemer. 

Open- 

hearth. 

Total. 

Blooms and billets 

‘239,119 

4(K).e0t 

639,788 

i lUils ; 

1,061,441 

844)42 

1,146,383 

{ Bars 

221, ‘28,3 

687,745 

759,028 

j Merchant ste.d j 

125,444 

169,894 

294,838 

j Plates and nnKl^s | 

21,840 

1 1,248,079 

1,269,919 

I Totals j 

1,600,127 

1 2,440,824 

4,109,951 


Queensland ; Mineral Production of in 1903. 

Ud. of Trade J., May 12, 1904. 

The following table shows the quantity and value m 
minerals produced in Queensland during the year 1903, 
comparative figures for 1902 being added : — 


_____ 


1902. 


ltK)3. 

Minefiil. i 

Ozs. 

1 Tons. 

Value. 

0/s. 

Tons. * 

Value. 

(ioia 

610,46:i 


£ 

2,720.<’j.39 

068,546 

*3,7081 

£ 

2,839,813 

TItj 

1 2,085 

110,171 

64*2*125 


Oliver 

1j, . 

701,312 

1 

1 ‘ *267 

70,145 

2,70() 

’ 3 I 70.5 

43 S 

Coal i 


1 601,531 

172.'286 


6(>7,8<»1 

4,916 

**197 

1,320 

U 

24 

13,612 


4:oj)per 1 

OlKtl 1 

Wollram | 

MaiiKanest' , 

Bismuth ’ 

Bismuth, wolfram, and molybdmite .. | 
Lima 


' 3,784 

1 **55 

4,600 

' 1 

1 41 

1 4,743 

189.200 

7.000 

1,167 

16,989 

123 

0,662 

8,672 


7,800 

7,870 

6,832 

*i,628 

2,100 

8.(]00 

7,0^ 

'Gems , , 


•• 

6,00j 


•• 


Iron 

1 ** 

I 


“ 

1,.08 

iWw*" 

Total 

1,351,775 

1 617,107 

3,816,600 

1 

1,310,671 

1 645.192t 

9mm 


1’latinum Industry in the Ninetekkth Century 
[in Russia]. 

W. Schneider. Chem.^Zeit., 1904, 28 , 359— 3G0. 

The history of the development of the platinum industry 
of the last century may be divided into four periods • 
<1) From the beginning of the century to 1828, when the 
coining of platinum money was begun in Russia ; (2) from 
1828 to 1845, when coining was stopped ; (8) from 1845 to 
1867, when the platinum refining industry was made free. 


i.e., the obligatory refining of all platinum in the mint was 
stopped ; ( 4 ) from 1867 to the present time. Platinum was 
first discovered in the Urals, accompanying gold in 1819, 
in the districts of Nishneturinik and NishnetagiUk in 1824, 
and in Bissertsk in 1880. The first attempts to bring Ur^ 
platinum on the market were attended with difficulty End 
consequently the prodnction remained small. The total 
amount produced in Russia up to 1 828 was about 40 poodft, 
and the demand was mainly supplied by South Amanoan < 
platinum. In 1829 the cost of refining platinum WM ^ 
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three to four times as great as that of the raw niateeiial. 
Ih consequence of the diificaltics attending the sale of Ural 
platinum, Count Krankin, the Russian Minister of Rinanoe, 
conceived the idea of coining platinum money. This was 
begun in 1828, and in the period 1828 to 1845, 4,201,838 
roubles (metal) worth of platinum money was coined. 
The amount df platinum mineral produced in this period 
was about 2,000 poods, of which 1,900 poods came from 
Nishnetagilsk. The experiment of coining platinum money 
WM not attended with success, and, in fact, only the 
Nishnetagilsk works reaped any advantage from it. It was 
discontinued in 1845, and about the same time a tax was 
levied on platinum mineral according to its content of 
metal, and the refining of platinum in the Royal Mint was 
made obligatory. By the discontinuance of the platinum 
coinage, the Nishnetagilsk works lost their chief customer, 
the Crown ; the works were shut down teraporarilj’, and 
only gradually resumed work again later. In the period 
1845 to J867 the works of Schuwalow, in Krestowosd- 
wishensk w’ere developed ; the total production of platinum 
mineral in Russia was 1,391 poods, of which 1,284 poods 
came from Nishnetagilsk. In this period the Crown, which 
had a large stock of refined platinum to dispose of, sought 
foreign customers, the chief ones being (^uenessen and Co., 
ill Paris, and Johuson, Matthcy, and Cb., in London; the 
price fell continuously, being 3,071 to 3,499 roubles per 
pood in 1846 to 1850“ 2,941 to 3,077 in 1859, and 1,877 to 
2,253 roubles per pood in 1866. In 1867 the compulsory 
refining of platinum in the Ro}nl Mint was no longer 
enforced, the importation and exportation of platinum in 
any form was permitted, and a tax of 4^ to 3 per cent. 
in natura (on the crude platinum) was levied. Neither 
the producers nor outside firms in Russia availed them- 
selves of the permission to refine the crude platinum, 
consequently large stocks were sent abroad, and the 
predominance thuij secured by the foreign refiners has been 
retained up to the present time. From 1SG7 to 1901, 7.142 
poods of platinum were produced, and in the whole period 
1820 to 1901,9,860 poods, or according to other statements, 
10,429 poods. The iiicrca.se ot‘ price of crude platinum in 
the seventies led to the establishment of refineries in Russia. 
The first was the firm of Kolbe and Liudfors, which sub- 
sequently passed into foreign hands, whilst in 1879 the 
Tentelewsclie Chera. Fabr. entered the business. These 
two firms competed with the foreign refiners in tl:e purchase 
#Cfude platinum in the Urals. In the eighties some small 
renneries were established in foreign countries which also 
competed. The development of tlie Goroblagodat works by 
small producers also tended to keep up the price of the 
crude platinum, us also does tlu' increased demand for the 
metal. The average price of crude platinum per pood since 
1870 is shown in the (ollowing table ; — 


Price. 


Year. 

Price. 

Year. 

1870 

Roulilcs (inelal). | 


1.248 

185)0 

1880 

1,932 

1897 

1888 

2,915 ! 

1898 

1889 

4., 3211 1 


1890 

(5,171 


1891 

4,141 

1 

1892 

3.717 

1 899 1 

1893 

4, .571 

1 ]»00 

1894 ! 

4,(H)0 

' 1901 

1805 

4, (59(1 


Roubles (metal). 

«.70(> 

7,8;o 

I’.'iee in 
8t. Pet<‘rsbuiTi:. 

iit.dsa 

10,050 


The fluctuations of price in the period 1889 to 1892 were 
due to the struggle between the foreign refiners and the 
Russian producers. — A. S. 


ton during the year were, for liifeaite, Ist quality, lo^, w>‘ 
lls.; 2nd quality, 8s. to 8 j». fid.j hiematite# lOs, fid. to, 
lU. Sd.j siderite, 1st quality, 11s. 6d. to 12s. ; 2nd qualitv. 
10s. 6d. to lls. 

Ontauio ; Mineral Production ot . 

Eng. and Mining J., April 21, 1904. 

The following table shows the mineral production of the 
province of Ontario for the year 1903. The tons used are 
short tons of 2,000 lb. : — i 


Product. 


O/. 


Metallic 

(^old 

Silver 

Conner Tvius 

Nickc'l ,, 

Iron oro „ 

Pa; iron 

Steel 

Load 

Molybdemto „ 

Zinc ore.. „ 


Less value of iron ore smelled into 
piif iron and pig iron converted 
into steel 


Net value motaihe production , 


Non-mctalliC"- 

Aclinohte Tons 

Arsenic „ 

Tile, dram JS'o. 

Brick, common 

, pavm/; „ 

,, pressed and 1 erra cot ta „ 
Bnildiiiu: and erushed stone . . 

Calcium eiirbme Tons 

Cement, natural rock Bbl. 

Portland „ 

Corundum, K'nnn. Tons 

„ eubb«d 

Felspar ,, 

(Irapliile ,, 

Gypsmn „ 

Iron pynles 

Lime Bushels 

Tons 

Naluniliras 

Peat fuel 'I'ons 

PotroJeum Imp. Call. 

lllumnmtirif; oil 

Lubricatin;r oil ,, 

Benzine and naplitha „ 

Gas and fu- 1 oils and tar ... 

Paralhn wax and eamlK s. . . Lb. 

Pottery 

8alt Tons 

Sewer pipo.... 

Tale, Tons 


Total non-metallic production. 
Total production 


Quantity, j 

Value. 

i 

BoIh. / 

10 383 , 

18 S .036 

10 ( 5^8 i 

8,949 * 

, 5.331 ! 

710.726 

0.998 1 

2 , 499.068 - 

2 (. 8 .].H ! 

460,099 

87,094 

1 , 491.696 

15,229 1 

304,580 


1,500 

85 , 

1.275 , 

1,150 

17.000 , 

1 

6 . 678 . 929 ; ^ 

•• 

436.354 

•• 

6 . 242 .r ,75 - 

5.50 1 

],(^ 5 (> 

257 ' 

15,420 

18 . 200,000 

227,000 

230 , 01 ) 0,000 , 

1 , 561.700 

3 . 788,800 i 

4 . 5,288 

23 . 702.(510 

21 S, 5 .';() . 


84 . 5,000 ' 

” 2,507 

144,000 

80,510 ' 

6 y ..310 

005,200 ‘ 

1 , 182,799 

819 * 

84.«()0 

270 ! 

2,700 

15.200 

20.046 

4,400 1 

20 ,o :>6 

4,520 i 

7 . 910 - 

7.409 i 

21,693 

3 , 400.000 1 

520,000 

048 

102,205 


106 , . 5 . 3 . 5 . 

1,100 I 

:j,3oo 

10 , 010 , : 3 . 3 s ! 

,, 

7 . 000,073 


2 , 014.313 ’ 1 


832,153 ; 

1 , 586,674 

1 , 008,172 1 


2 , 673,800 J 



160.009 

5^274 

388,007 

.. i 

109 .!I 71 

L 

2.625 


7 , 628,018 


12 , 870,593 


Lead Dross : U.S. Customs Decision. 

April 12, 1904. 

Dross containing 37*63 per cent, of lead and 51-65 per 
cent, of tin was held uot to be free of duty as “ tin dross 
or ^tin grain ” under paragraph 683 of the Tariff Act, but 
dutiable at 2\ cents per pound as “lend dross,” under 
paragraph 182. — R. W. M. 

XII.~^FATS, FATTY OILS, Etc. 


Iron Orb in Bilbao, Spain. 

Foreign Office Annual Series, No. 3152. 

4,085,488 tons of iron ore were exported from the Bilbao 
River in 1908, as compared with 4,196,851 tons in 1903 
and 4,056,710 tons in 1901, Of these amounts, the exports 
to the United ICingdom were 2,649,004 tous, 2,996,908 tons, 
and 2,381 ,198 tons respectively. The total quantity of all 
ores expected from the districts of Biscay, Onipnzt^m, and 
Santander in 1908 was 5,062,07 1 terns. Average prices per 


Whale Oil. 

C. M, Stevenson. U.S. Fish Commission Report for 1902. 
Sckfit. Amer. Suppl., 1904, 57, 23,549—23,552; 
28,566—23,668. 

The total annual production of whale oil at the present 
time is about 3,000,000 galls., of which 750,000 galls, come ■ 
from the United feitates, 900,000 from Norway, and the 
remainder principally from Scotland, Russia, Japan, and 
Nea&)tmdland, The yield of oil from the various - kinds of. 
whales is shown in the following table. 



my 81. 







Riffht whale, Focltlo . . . 
„ Atlantic,. 

Bowheafl 

Sperm whale, enws, . . , . 

„ bulls 

Humpback, Pacific .... 

Atlantic... 

Kniback, Pacific* 

Atlantic* .... 
California grey whale . . 

Rottle-nose whalet 

OrcR or killer whale . . . 
Th'luwi or white whaloj 
Elack-llsh 


I Yield of Oil i n Barit s of 8li Galls, 


j Miniraum, ■ 

1 Maximum. | 

Average. 


25 

1 230 1 

90 


25 

150 

76 


30 1 

1 250 

100 

.1 

J 


145 

II 


10 

no 

42 


10 

101) 

' 40 


10 1 

70 

35 


20 

I 60 

,38 


1.5 

i 60 

30 


4 

23 

12 


1 

6 

2i 



3 

n 

1 

1 


4 

H 


* Oil inferior to that from riKht whales. 

t Nevl inciualit.v to sperm oil; f?ives no residuum, and is thus 
imefnl for lubricating small machines, &c. 

X Excellent lubricatiuf? oil. 


The principal seats of the whale-oil refining trade in the 
United States are at New Bedford, Mass., and San i'rancisco. 
Cal. At the latter port, 20 per cent, of the sperm oil and 
60 per cent, of the whale oil are refined. The oil is of two 
chief kinds, viz., sperm oil, from sperm whales, and whale 
oil, from all other varieties of whales, and al«o from walrus, 
bluck-fish, sea elephant, &c. The crude product ranges in 
colour from clear amber to very dark brown. A conside- 
rabh* amount of whale oil is used, in the crude state, by 
steel-workers, miners, and cordage iminufacturers. The 
crude sperm oil is separated, hy processes of refrigeration 
and pressing, into (1) “winter sperm oil,” congealing below 
.‘IS ' about 75 per cent. ; (2) “ spring sperm oil,” con- 
gealing at 50 '' — go" F., 9 per cent. ; (3) “ taut-pressed oil,” 
melting at OO*^ — 95'’ Pk, 5 percent. ; and (4) “crude sperm- 
ificeti,” melting at 110®— 1 IS'’ I'., 11 per cent. The crude 
whale oil is separated, by similar methods, into (1) “winter 
whale oil,” congealing at 36®— 40® F., and (2) “whale- 
foote,” or stearine. ( icoasionally, “ spring ” and “ summer ” 
whale oils are also prepared. By the usual method of 
pressing, the oil of the right whale, taken in high northern 
latitudes, gives about 8 per cent, of “ foots *’ or stearine ; if 
taken in the vicinity of the equator, or south of it, about 15 
jiercent; humpback or finback whale oils, 12 per cent.; 
menhaden oil, 5—10 per cent,; sea-olcphant oil, 5—0 per 
cent. ; and seal oil, .‘1 — 4 per cent of stearine. — A. 8. 


Wax; Ciiin*:se . U.S. Customs Decision. 

April 14, 1904. 

Mcrchaudihc invoiced us Chinese wax, composed of 70 
per cent, of cerotic acid, 15 per cent, of cer^l alcohol, and 
15 per cent, of w'ax, was assessed for duty at 20 per cent. 
itd valorem as a “ manufactured article unenuraerated,” 
under section G of the jircsent tariflf. The Board of General 
'appraisers held that it was free of duty as “vegetable 
wax,” under paragraph G95. The evidence is not conclusive 
whether it is the secretion of the W'ux insect or is produced 
irom the sap of the tree under the influence of animal life. 
>Nimilar natural products, such as lac and beeswax, arc pro- 
vided for by name in the tariff, and the element of doubt in 
thi.s case is resolved in favour of the importer. The unusual 
composiiion of the sample does not govern, for the reason 
that the nature of the article has not been altered sufficiently 
to make it anything other than wax in its physical properties 
and technical uses. — K. W. M. 


XIII. C—mDIA-mBBEA, Bit. 

OcTTA-PsKi^iHA : TJ.S. Cdstoms Decimon, 

April 9, 1904. 

Gutta-percha moulded into cylindrical rodi» and partly 
freed from impurities, was held to be free of dtfty as “ crude 
j gutta-percha,” under paragraph 570 of the present Tariff Act. 

— R. W. M. 

! XVI.-~-SVGAR, STARCH, Etc. 

I Bekt-Suoak Statistics. 

U.S. Cons. Reps., No. 1936, April 25, 1904. 

, The following tables are largely based upon the reports 
of Mr. .Otto Licht, the sugar statistician, of Magdeburg. 

Production of Beet Sugar. — The following is a com- 
parative statement showing production of beet sugar in 
; Earopcuu countries during the last three yenrs : — 


Country. 11.01-2. 1002-3. 1903-4. 


' Met. Tons. Met. Tons. Mot. Tons. 

; Germany 2,804.U2.‘l 1,702,401 I l,9a(>,no0 

, Austria 1,3()1,.^I9 1,0.17,602 l,17r>,fl00 

France 1,123,.'»3;{ 833.210 810,000 

I llnssia 1,098,98.3 1,231,311 1.200,000 

' HelKium ;i:H.90o ' 225, (Um I 220.000 

Holland 20.3,172 102,411 125.001) 

Sweden 12.5,948 72.444 ' 100,501) 

I Denmark ; 5.5,132 37,037 49,000 

i Italy 74,299 1)5,191 | 120,000 

I Itomnania 20,814 10.381 I 18,000 

i Spain ' 73, .570 OO.lOO i 1] 8.000 

! Otlier comitriei 1 15,329 13,910 | 10,500 

Total 0,7:{2,2tM 5, .57.3, 94.3 | 5,010,000 


1 Average Consumption. — The following is a comparative 
I statement showing how mu.;h sugar was consumed by each 
i inhabitant of European countries and of the United States 
i during the last tw^» years : — 


Count ry. 

1901-2. 

1902-3. 

Number of 
, Inhabitants 




in 1903 

Germany 

roumis. 

3'>‘07 

Pounds. 

28*31 

68.5 12,1 100 

.lustnu 

18*34 

17*86 

47.600,000 

Prance 

25*13 

2.3 -30 

oO.OOO.OUO', 

lluasia 

17 *44 

17*88 

lOO, 1)00, 000 

Belfcium 

2l*8S 

22*37 

1 6.800,000 ' 

Holland 

46*66 

.30*63 

1 5,270,000 

Swodeti and Norwtn 

4.5 *.5 1 

.39*67 

7.45l).00() 

! Dciimai'k 

53*94 

61*97 

1 2,600,000 

I Italy 

7*19 

7*37 

' 33,900,000 

Spain 

9*32 

10*91 

18,650,00U 

Jtoumaula 

0*27 

‘ 0*73 

6,100,000 
i 8,780,0tK> 

! Bulpavia 

6*16 

1 6*11 

Greece 1 

8*07 

8*53 

2,500,000 

1 Sorvia 

6*88 

7*83 

1 2,650,000 

Turkey, including: Asia 

8*05 

! 7*96 

24,600,000 

PortuKal and Madeira 

14*1 

14*41 

5,600,000 

Switzerland 

61*03 

; 62*83 

3.4.50,000 

England 

97*83 

80*8 

j 41,9(‘0.00«) 

United States 

70*44 

66 *.39 

78,700,000 


Acreage and Crop Yield. — The following is a compara- 
tive statement showing the acreage sown to beets, the total 
beet crop, the crop yields per acre, and the amount of sugar 
per acre, during the past two years, and also the percentage 
of sugar in the beets i — 


Country. 

Area sown to Beets. | 

Total Beet Crop. 

1902-3. 1 

1908-4. 

1002-3. 

1903-4. 

Germany 

Austria 

Acre.s. 1 
1,956,708 1 

.\cres. 

1.027,580 

mm 

Met. Tons. 
11,270,978 

Met. Tons. 
12,700,000 

Prance 




llussia 





Belgium . , , . 


142,083 


1,546,000 

Holland . . . , , , 

78,084 

69,708 

38,705 

111,106 


(Sweden 

Bettmark 

Italy 

7O’,907 

38,795 

oosiois 

803.800 

746,809 

880,000 

1 AKA nan 

Spain 

83,485 

16,855 

250,448 

7.413 

Jl^>, OUv 
kK 9X0 

X Wjvin/ 

J.7Q 

I UM flAfl 

ttoumania ...... 

United States...* 
Other countries . 

16.062 

202,277 

7.413 

. 130,000 
1,686,808 
140.000 

180,000 
*1,850,000 
{' 140^04 


Yield per Acre. 


I 


1902-3. 


Met. Tons, i Met. Tons. Met. Tons. 
10*66 
0*49 
11*86 
6*18 
11*13 
0*12 
8*45 
7*80 
8*09 


Amount of Sugar per Fercenta)?e of Sugar 
Acre. m Beets. 


1903-4. 


1903^. 1902-3. I 1903-4. | 1903-3. 


■8*S4 

6*5 

12*88 - 


Met. Tons. Per Cent, i Per Gout. 


12*36 

1*068 

1*9 ! 

16*64 

15*43 

10*26 

1*-M)8 

1*597 1 

14*83 

16*66 

11*63 

1*51 

1*444 

13*29 

12*40 

6*52 

0*831 

0*859 i 

13*77 

18*56 

10*88 

1 *748 

1 1*588 

16*6«1 

14 'iW 

0*89 

X*3^. ! 

1**254 

14*38 


10*61 

l*2il 1 

1*3 

14*34 

WM 

0*05 

0*056 ^ 

' 1*263 

12*10 

irm 


0*886 

1*013 

0’’5« 

iro,'-*. 

.Bm.y 

. 0:88 

1*15 

10*35 . 


! 

■m 

“ 1*121 
0*71:8 

12*82 

9*0 


10*114 i 

* 0*26»^ 

1' 1*063 

0*02 
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Production and Cm»umptionr^The followiog table Du* 
year 1903-4 tthows that most beet-growing countries have 
sugar to sell, after supplying their own wants : — 


Countfy. 

j Stock on 
Hand 

Sept. 1, 1903. 

Production. 

1 Consump- 
j tion. 

Genu any 

Austria 

1 Met. Tons. 

; 32n,S80 

03.959 
0,35,322 
2.39.881 
101,370 
! 23,176 

fi,0((0 
, 2,230 

19 200 

' Met. Tons, 
j l,9fi0.000 

Met. Tons. 
97*'.000 

Branco 

Husaiu 

' 810,000 

♦100,000 

Boljriuni 

Holland 

Sweden ami Nurwav 

1 220,000 

1 125,000 

i 10(5.500 
' 49,000 

90.000 

100.000 

150,000 

Denmark 

Italy 

rtO.OOO 

8pain 

Roumaniii 

Switzerland 

Enfchmd 

United Stales (beet and caue) 

, 1&52 

o’ooo 

138.724 

1 200,411 j 

1 

i 

1 llfi,000 

1 18,000 

10,500 

500,000 1 

115.000 

95.000 

19.000 

236.000 

1.870.000 

2.570.000 

Total i 

Previous vear j 

1,837,724 1 
l,57;i,037 1 
1 

(>.410,000 ! 
5.995,217 j 

8.270,000 

7,339,122 



Production of Sugar-cane. — The following is a compara- 
tive statement showing production in cane-sugar countries 
during the past three 3’’ears. Of course the figures for 
1903-4 can only he approximate estimates, as the harvesting 
in some of the cane-producing countries, according to the 
latest advices, has just begun, and the results had to be 
anticipated : — 


Country. 

1901-2. 

1902-.3. 

1903-4. 

-Ouba 

Porto Rico 

'rnnida/l 

Barbados 

Met. Tons. 
683.312 
82,179 
44,913 
4(1,31 4 
31,733 
40,57(5 
11M93 
26S.000 
71t(,Sll 

Met, Tons. 
943, .300 
77.7.37 
3S,H04 

Met Tons. 

i,ir>o,oo(» 

125,000 

•40,000 

Martinique 

Guadeloupe 

Deinorara 

.33d 07 
38,828 

35,000 

35,000 

Brazil 



Java 

784.169 
114 343 


I’hilippirios 

671331 1 
1 t.3.26S 1 
30,120 

850,0(10 

110,000 

1 fift niiit 

Mauritius i 



40*9(.2 1 

150, OOD 


16’24X 1 
9,3 00(1 ; 

300,000 
96,000 j 
.322, .590 1 

14.916 1 

‘Ml 0(!^ 

Lesser A ntilh's 1 

Peru 1 

Evypt : 

ilawiiiiaii Island's 

80*000 1 
IIO.OOO 1 
90,000 ! 
.397,319 1 

soiooo 
100,000 
85,0(10 
.395, 000 

Total 1 

2.907, ; 

3,202,458 j 

,3..535.O0O 


ITor/d’s Production and Consumption of Sugar. — It is 
expected that the decrease in sowings in Europe will be 
moderate, and that the acreage will be about 308,000 acres 
less. On the other baud, the production of cane-sugar 
will be increased by at least 150,000 tons. The >vorld’8 
consumption will increase about 500,000 tons. 

XVIL^BREWING, WINES, SPIRITS, Etc. 

Alcohol; Duty-fuke in Volanh. , 


Spirit i Peodcctiok otp- tn Poland. 

Pharm. J., Mug 7, 1904. 

According to the law of June 12, 1900, which wa< in 
force till the end of 1903, Poland was allowed to produce 
22,500,000 callons of spirit a year. The production of 
spirits in 1903 was 17,517,558 gallons, of which 18,160,835 
gallons were sold to the monopoly for export to other parts 
of Russia, and the remainder, together with the balance 
from 1902, covered the consumption of spirits in Poland, 
\yhich annually is about 10,000,000 gallons. The consump- 
tion of spirits in Poland is yearly' decreasing, whereas in 
Russia it is increasing. A new law, which came into force 
in January 1904, does not restrict in any way the production 
of spirits in Poland, and the annual requirements of the 
monopoly have been fixed by the Ministry- at 18,191,355 
gallons for the period 1903-07, the monopoly taking this 
quantity at a fixed rate. 

Spirit; Manufacture op from Peat. 

Bd. of Trade J., May 12, 1904. 

According to the Neue Hamhurgische Borsen-ffalie of 
29th April, a company hns been formed in Rendsburg with 
a capital of 1, .'300,000 marks to undertake the manufacture 
of spirit from peat. The factory will he built in the neigh- 
bourhood of Aalborg, and will at first have a capacity tor 
I producing 50 hectols. (hectolitre = 22 imperial gallons) 

! daily. It is stated that it is intended in the first place to 
find a market in the free port district of Hamburg, where 
there are several large establishments using spirit, and at 
the same time export the product abroad from Hamburg. 
It ih anticipated that the spirit produced will be especially 
suited for heating purposes. The company in to commence 
operations in July. 


XIX.-^PAPER, PASTEBOARD, Etc. 

Paper Mam i acti r.E in Algkuia. 

Depeche Coloninlc, May 2, 1904 ; Bd. of Trade J., 
May Vi, 1904. 

At the present time, the greater portion of the alfa 
cultivated in Algeria is sent to the United Kingdom ; the 
amount imported into this country during 1003 being 
63,974 Urns. All this alfa is utili.sed in the manufacture (5' 
paper : the better quality for high-cla.ss paper and cigarette 
papers ; the inferior quality for the manufacture of onlinary 
I paper. 

If account is taken of the cost of carriage to the factories 
and of the fact that nearly 2^ tons of alfa are used in the 
manufacture of one ton of pulp, an idea is obtained of the 
advantage to be gained by dealing with the alfa on the 
spot. 

A company has been formed witli a view fo working a 
patent tor the manufacture of paper from fresh alfa. A 
factory has been established at Bou-Jaffar, aud several 
others are about to be erected in the heart of the alfn-growing 
districts. ® 


XX.— FINE CHEMICALS, Etc. 


Pharm. J., May 7, 1904. 

The year 1903 was a bad one for Polish spirit distilleries 
on account of the failure of the potato crop. Large quan- 
tities of maize, according to the consular report, were 
imported from Bessarabia and the Caucasus to replace 
potatoes, but were of course much dearer. According to 
the law of ]9o3, permission was granted for the use of 
denatured spirits, free of excise, for industrial and technical 
purposes, but little advantage was taken of it on account of 
the 8hortnes.s of spirits and the low price paid by the 
monopoly t4c?. per gallon) for spirits to be denatured, 
which did not encourage distilleries to sell spirits to the 
monopoly for that purpose. Denatured spirits were sold 
by the monopoly only at Warsaw at 6d. per gallon. The 
consumption of denatured spirit was small, as special per- 
mission to use it has to be obtained from the Ministry in 
each case, even for a single lamp. ^ 


I Ether for Manufacturing Purposes. 

I Times, May 14, 1904. 

Mr. Gray having asked whether his attention had been 
drawm to the fact that ether from pure spirit should be 
used in the manufacture cf certain articles required by the 
War Office ; that this spirit was subject to a heavy duty, 
and hence, if the article was to be manufactured at ‘a 
reasonable price, methylated ether must be substituted for 
the pure, or the contract sent abroad where manufacturers 
obtain spirit duty free for manufacturing purposes ; and 
whether, under these circumstances, he would consider the 
desirability of permitting the manufacture of such goods 
in bond under practicable conditions, or of allowing in the 
price paid by the War Office for the duty received by the 
Excise, the Chancellor of the Exchequer says : “ Section 8 
of the Finance Act of 1902 appears to cover such cases 
as the hon. member has in view. Manufacturers desiring-- 
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to be allowed tbe benefit of that section ihonld address an 
ttpplication to the Board of Inland Eevenue, by whom it 
will be carefully considered.'' 

CocjuNfl Makufactubb in Pehu. 

Bulletin Comm&'cial (Brutsels), April 80, 1904 j Bd. of 
Trade X, May 12, 1904. 

Peru is the only South American country in which 
cocaine manufactories have been established. At the 
present time there are two in Lima, one at Callao, two in the 
Province of Cuzco, one at Catamarca, two in the Depart- 
ment of La Libertad, and about a dozen more or loss 
important ones in the district of Huanuco. The quantity 
exported in 1901 amounted to about 210 cwts., nearly the 
whole of which was sent to Hamburg, the principal market 
for this product. The demand for cocaine is continually 
increasing. The subjoined figures show how largely the 
exportation of this article has developed : — 


Year. 



Cocahift. 

— 

— 

Coca Leaves. | 

Kilns. 

Kilos. 



49'l,000 

4,200 

IHUS 

1 

408, fMM) 1 

4,35(‘ 

1899 

1 

.112,000 

4.500 

1900 

' 

fiOO.OOO 

7,750 

1901 


010,000 

10,088 


As the average price of cocaine in 1901 was 30/. per 1 
kilo., the value of the amount exported was more than ! 
320,000/. 

ANTirYKiNE : ir.S. Customs DzasioN. 

April 12, 1904. 

Following previous decisions on similar goods, the Board 
of General Appraisers held that antipyrine is dutiable at | 
o5 cents per lb. under paragraph 67 of the present tariff, i 
as a “ medicinal j»repuration in the preparation of which 
alcohol is used.”-“li. W. M. I 


patent Sidt. I 

N.B.— In tliesc lists, [A,] means "Application for Patent,” and j 
IC-S. I “ Complete Hpecification Accepted.” ; 

'VVhc'rc II Coinpleto Specification accoiiipanios an Application, an I 
asterisk is uttixod. The dates given are (ij in the case of Applicu- j 
turns for PaUmts, the dates of application, and (lO in the case of ; 
<;on]plete Specifications Accepted, those of the Ofilcial Journals [ 
<111 which acceptances of the Complete Specifications are advertised. ' 

Complete Specifications thus advertised as accepted are open to ; 
inspection at the Patent Office immediately, and to opposition ! 
within two months of the said dates. 1 


I.— PLANT, APPARATUS. AND MACHINERY. 

(A.] 10,007. Kugel. See under X. 

„ 10,059. liansome. Mixing macJiines.* May 2. 

„ 10,093. Reese. Heating pipes, ducts, &c., contain- 

ing fluid to be heated by gas. May 3. 

„ 10,094. llee<5e. Heating solid materials, or cru- 

cibles, pans, &c., containing solid or liquid 
materials, by gas. May 3. 

„ 10,148. Honeywood. Machinery for crushing or 

gnnding ore, rock, cement, and the like. May 3. 

f, 10,157. Forbes. Distilling and condensing appa- 
ratus.* May 3. 

„ 10,225. Wilkinson. Means for and method of 

carrying out secret manufacturing processes of 
chemical treatment. May 4. 

y, 10.422. Christenson. Liners for centrifugal sepa-- 
rators. [Appl. in Sweden, May 16, 1903.]* 
May 6. 




[A.] 16,468. Mayeif. fS^ndtog appamui.* 6. 

II 10|612. Chrittensoo. Inlet-pipe for oentri^ugat 
oepaiators. [Appl. in Sweden, May 16, 1908!j* 
May 9. 

„ 10,682. Heberlein and Hommel. Hotair furnace 

applicable for use in roasting ores andjlor other 
purposes. May 9. 

„ 10,758. Johnson, and S. H. Johnson and Co., Ltd. 

Process and apparatus for filtering liquids.* 
May 10. 

„ 10,797. Vander Heyden. Solidification of fluids. 

May 10. 

„ 10,881. Carolan (Gen. Electric Co.). Methods of 

conducting chemical reactions. May 11. 

„ 11,186. Lockwood. Grinding mills. May 14. 

[C.S.] 11,549 p903). Johnson (Badische Anilin und Soda 
Fabrik). Purification of gases. May 18. 

„ 12,347 (1903). Brooks and Clarkson. Fnrnaoe for 

heating purposes. May 11. 

„ 14,105 (1903). Loison. Centrifugal separators for 

dry materials of different densities. May 18. 

„ 15,103 (1903). Haas (Haas), Apparatus for treat- 

ing materials with air, or other gases or vapours, 
for drying, bleaching, or other purposes. May 18. 

„ 16,815 (1903). Branget. Apparatus for separating 

or grading ground or other pulverised materials. 
May 18. 

„ 6444 (1904). Ancel. Crushing and pulverising 

machine. May 18. 

„ 7204 (1904). Bokelberg and Saclise. See under 

XII. 

„ 7210 (1904). Justice (Telluride Reduction Co.). 

System of and apparatus for filtering liquids. 
May 18. 


II.— FUEL, GAS, AND LIGHT. 

[A.] 10,123. Addicks. Apparatus for the manufacture 
of carburetted water-gas.* May 3. 

„ 10,344. Gerdes. Gas producers. [Get. Appl., 

May 6, 1903.]* May 5. 

„ 10,476. Claudel et Cie. Gasification of liquid fuel. 

[Fr. Appl., March 24, 1904.]* May 6. 

„ 10,480. Eveno. Vapourising liquid fuel. [Fr. Appl., 

Oct. 20, 1903.]* May 6. 

„ 10, .539. Alsop. Method of generating a gaseous 

medium from air. [U.S. Appl., May 29, 1908,]* 
May 7. 

„ 10,607. Kennedy. Gas producers. May 9. 

„ 10,620. Wilshere. Mauulacture of artificial fuCT. 

May 9. 

„ 10,733. Hills and Lane. Gas-producing apparatus 

for use with fuels of a bituminous nature. 
May 10. 

„ 10,734. Hills and Lane. Production of producer 

gas. May 10. 

„ 10,873. Voelker. Manufacture of electric incan- 

descent bodies. May 11. 

„ 10,926. Dempster and Sons, Ltd., and Scott. 

Gas retorts. May 12. 

„ 11,101. Roux and Gonin. Ovens for the oarlmn- 

isation of peat and other carbonaceous materials. 
May 13. 

„ 1 1,105. Gu^not. Manufacture of water-gas, [Fr. 

Appl., May 14, 1908.]* May 13. 

[C.S.] 11.827 (1908). Lake (Selas Ges.). Apparatua for 
producing mixtures of gas and air. May 18. 

„ 13,0^7 (1903). Beaven. Treatment of coke, 

May 18. 

„ 14,898 (1908). Paul, Gas producers. May 11. 
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[CS.] 1^47 (1903). Jobnfion Contin€Dtal Gap- 

and Bueb). M^uf^uituro of gas. Mny 11. 

„ 27,579 (1903). Delassue. Gas prodacers and 

purifying apparatus for use with gas engines. 

11 . i 

„ 5045 (1904). MytTs. Furnaces specially applicable 

for burning tan and like fuel. May 18. 

„ 6527 (1904). Thompson (Moore). Process and 

apparatus for quenching and bleaching coke. 
May 1 1 . 

„ 0718 (1904). West. Construction of regenerator 

furnaces. May 11. 


'M 


VII.— ACIDS, ALKALIS, AND SALTS. 


A.] 10,232. Macivor and Burnett. Apparatus for the 
manufacture of oxide lead. May 4. 

,* 10,360. Johnson (Badisclie Anilin und Soda 

Fabrik.), Ma,niifacture and application of re- 
ducing agents, and of intermediate products 
relating thereto. May f». 

„ 10.897. Bloxam (Neue Photographische Ges , 

Act.-Ges.). Manufacture of stable manganic 
salt solutions. May II. 

„ 11,172. Cie. Frani;aise de T Acetylene Dissou". 

Manufacture of oxygen. [Fr. Appl., May 15, 
1903.]* .Alay 14. 


Ill,— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[C.S.] 6891 (1904). Zimpcll. Saturator for the recovery 
of sulphate of ammonia from ammonia gases. 
May 11, 

„ 7204 (1904). Lokelberg and Sachso. See under 

XTI. 


[C.S,] 12,719 (1903). Lake (Synd. jjonr rKxploitaUon de.s 
Inventions du Prof. Octtli). Manufacture of 
oxide of zinc. May 11. 

„ 14,749 (1903). Davis. Utilisation of nitre cake 

and the manufacture of useful products there- 
from. May II. 

„ 17,568 (1903). .lohnson (Chem. Fahr. Griesheim 

Elektrou). Treatment of alkali chromates for 
the production of bichromates and alkali there- 
from. May 18. 


IV .-COLOURING MATTERS AND DYESTUFFS. 

[A.] 10,235. Shillito (Aniline Colour and Extract Works, 
formerly .1. R. Geigy). Manufacture of 1-diazo- 
2-oxy- and 2-diazo- 1 -oxy -naphthalene mono-, 
di-, and tri-sulphonic acids. May 4. 

„ 10,678. Lake (Oehler). Ilalogeniseil nitro com- 

pounds.* Alay 9. 

„ 10,895. Johnson (lladische Aniliu und Soda 

Fabrik). See under Xlll. A. 

„ 10,925. Lilienfeld. Manufacture of indigo or 

homologucs or derivatives thereof. May 12. 

[C.S,] 13,192 (1903). Newton (F. Payer ami Co.). 

Manufacture of new dyestuffs of the tripheuyl- 
methane series. May 11. 


„ 17,589 (1903). .loliiisou (Chem. Fabr. Giiosheim 

Elektron). Treatment of chrome ironstone for 
the production of potassium chromate. May 18. 

„ 6891 (1904). Zimpi'll. See under 111. 

VIII.— GLASS, POTTERY, AND ENAMELS. 

[A.] 10,670. Bottomley, Hutton, and Paget. Manufac- 
ture of silica glass. May 9. 

[C.S.] 33,046 (1903). Dansette. Manufacture of ceramic 
articles. May 18. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 10,170. Grau. Manufactun^ of cement. May 3. 


„ 1.5,493 (1903). Johnson (Padisehe Anilin und 

Soda IMbrik). See under XIII. A. 


V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 


10,275. Schmidt and Unger. Coloured cement, 
and the process of manufacturing the same. 
May 4. 

10,496. lladlingtou. Brick kilns, &c. May 0. 
10,650. Blakeslee. Building blocks.^’' May 9. 
11,151. Hamblet. Brick kilns, &c. May 14. 


[A.] 10,005. McNaught. Machinery for scouring and 
washing wool and other fibrous materials. 
May 2. 

„ 10,156. Hall. Method and means of removing oil 

and grease from sponge cloths, cotton wuiste, and 
all kinds of grease-laden textile material. May 3. 

„ 10,272. Kellner. Process and means for washing 

textile fabric.* May 4. 

„ 10,499. Brandt. Process for producing figured 

patterns upon velveteens, plushes, and other pile 
goods. May 7. 

„ 10,617. Waddclow. ProcesN for making fabrics 

highly combustible. May 9. 

„ 10,918. Roberts, Taylor, and 'JViylor. Carbonising 

or completely destroying all vegetable matter and 
silk in wool or rags automatically. IVIay 12. 

[C.S.] 10,255 (1908). Crompton and llorrocks. Machines 
for mercerising, scouring, bleaching, dyeing, 
washing, and like treatment of yarn in hank 
form. May 18. 

„ 5201 (1904). Lesenne. Wool-washing machinery. 

May 18. 

„ B433 (1904). Serkowski. Waterproofing 'of mate- 

mis, such as tissues, fabrics, paper, leather, and 
cords. May 18. 


[C.S.] 11,324 (1903). Timm. Manufacture ot Portland 
cement. May 18. 

„ 16,125 (1903). Sandwith and liayncr. Lubricating 

sub.stance for USB in the manufacture of 'bricks, 
tiles, pottery, and the like. May J8. 

„ 24,911 (^1903), Plarle (Traschler). Manufacture 

of white cement. May 18. 

„ 3760 (1904). Perkiewicz. Coating bricks, aud 

apparatus therelbr. May 18. 

„ 4478 (1904). Bach. Manufacture of refractory 

articles. May 11. 

„ 4939 (1904). Weiss. Process of making a binding 

agent or cement. May 11. 

X.-METALLURGY. 

[A.] 10,007. Kugel. Heating furnace fur the continuous 
heating of metals with^out oxidation.* May 2. 

„ 10,241. Bailey. Extraction of gold from refractory 

ores. May 4. 

„ 10,682. Heberlein and Hommel. See under I. 

„ 10,902. Imray (Soc. Anon, pour I’ludustrie de 

TAluminium). Process for the deoxidation of 
ingot iron, ingot steel, and the like. May 11. 

„ 10,976. Duke. Aluminium alloys. May 12. 


[A.] 11,019.; BtwaA Appw^ms fw Wid iMethods of , 
precjpitAtiij|g aiuc from jsolutiotie of the samefi 
May 18. 

^ 11,123. Mac Arthur. Treatment of orea containing 

antimony. May 1*$# ^ 

„ 11,164. Wheatley. Metallic alloy. May 14. 

[C.S.] 14,731 (1S03). Willis (Shields). See under XL, 

„ 15,032 (1903). Spencer. Manufacture of steel. 

May 18. 

„ 15,188 (1903). House and Cohn. Method of 

hardening lumps artificially agglomerated, of 
iron sand, or of concentrated powdered iron 
ore for transport and for reduction in furnaces. 
May 13. 

„ 25,032 (1903). Galbraith and Steuart. Method of ! 

and apparatus for the redtiction of iron sand, iron ^ 
oxides, and other suitable substances. May 11. 

„ 2.5,033 (1903). Galbraith and Steuart. MethodauJ 

apparatus for the reduction of iron sand, iron 
oxides, and other suitable substances. May 11. 

,, 26,292 (1903). Kills aud Flanigan. Flux for solder- 

ing aluminium. May 18. 

„ 27,516 (1903). Jacobsen. Metallic alloys or com- 

pounds. May 11. 

„ 2273 (1904). Iladtield. Manufacture of magnetic 

material. May 18. 

„ 5671 (1904). Lake (Ilassett, Parker, and Strout), 

Ilrazing of metals, and fluxes for use therein. 
.May 18. 

XL— KLKCTKO-CHKMISTUY AND ELECTRO- 
MKT ALLUliGY. 

[A.] 10,559. Siemens Pros, and Co., Ltd., and Eichen- 
auer. Calvanic batteries. May 7. 

„ 10,709. Stoekigt. Dry cells.'' May 10. 

„ 10,791. Plackmore and Byrnes. Electrolytic 

apparatus. May P). 

[C.S.] 1 1,731 (1903). Willis (Shields). Electrolytic 
separnlioci of copper and nickel from mattes and 
ores. May 18. 

„ 14,963 ( 1903). Willis (SjOsted). Electric furnace. 

May 18. 

„ 17,587 (1903). Johnson (Chem. Fubr, Griesheiin 

Elcditroii). iMaiiufacluie of electrodes lor elec- 
trolytic purposes. May 18. 

„ 28,782 (1903). Elmer. Electric sectional furnaces. 

May 11. 

„ 4866 (1904). Frick. Electric furnaces. iMay 18. 

X1I.-FATTY OILS, FATS, WAXES. AND SOAP. 

[A.] 10,011. Galloway. Scrubbing or combination 

soaps, &c. May 2, 

„ lO.oriO. Klopfer. Process for producing soap.* 
May 5. 

„ 10,466. Dreymann. Process for manufacturing 

candles, lump-oils, cooking futs, ointments, soups, 
&,c.* May 6. 

„ 10, .536. Haase. Candle*.* May 7. 

[C.S.] 7204 (1904). Bokelberg and Sachse. Continuous 
vacuum distillation of fats, oils, tars, and the like. 
May 11. 

XIIL- PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(A.)— Pigments, Paints. 

[A.] 10,89.5. Johnson (Badische Anilin uad Soda 
Fabrik). Manufacture of colouring - matter 
lakes. May IL 


^ Fahrik)* M»htilfa^taro of colouting-ni^ter lakes* 
May 18 . 

^ (6’.)— India-RuBbek. , 

[A.] 10,004. Ruth. Method for reokiminf vulcanised 
india-rubber. May 6. 

[C.S.] 13,306 (1903). Velvril Co., Ltd., and Howkina. 
Manufacture of iudia- rubber subatitutes* May il, 

XIV.— TANNING. LEATHER, GLUE, SIZE, Etc. 

[A.] 11,094. Lewis. Process of manufacturing soluble 
albumen from milk.* May 13. ^ 

[C.S.] 10,615 (1903). Union de la Boucherie en GroS'de 
Paris. Process and apparatus for the prepara- 
tion of desiccated blood. May 18. 

„ 8433 (1904). Serkowski. See under Y, 


XVL— SUGAR, STARCH, GUM, Etc. 

[A.] 10,586. Humphreys and Harrison. Manufacture of 
starch, glazing materials, and like substances, for 
laundry purposes. May 9. 

„ 10,664. Kwen and Tomlinson. Process of oou- 

vetting wood cellulose into sugar.* May 9. 

„ 11,113. Wheatley (Internat. Spiritus - Industrie 

Ges. m. b. H.). See under XVII. 

XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 10,320. Viguier. Distillation of whiskey and brandy. 
May 5. 

„ 10,361. Aspinall and Cannon. Treatment of wort. 

May 5. 

„ 10,489. Hunt. Maturing and Improving the aroma 

of raw whiskey and other spirits and also certain 
wine*. May 6. 

„ 10,490. Lustig. X^rocoss for preserving hops.* 

iSIay 6. 

„ 10,893. Hunt. Maturing and improving the aroma 

of raw whiskey and other spirits and also certain 
wines. May 11. 

„ 11,113. Wheatley (Internat. Spiritus - Industrie 

Ges. m. b. IL). J.Iethod of preparing must for 
the munul'actiire of spirits of wme, tue feeding 
ot cattle, and the manufacture of dexiro.so.* 
May 13. 

„ 11,174. Dorn. IVocess for the maturing of wines 

and spirits as ^\cll us for the steiilisation of 
liquids. May 11. 

[C.S.] 21,580 (1903). Hewer. Apparatus and proceis 
lor inlusing and extracting hops. May 1 1. 

XVIIL— FOODS; SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

(A.)— Foods. 

[A.] 10,030. Von Behring. Sterilising and preserving 
process. May 2. 

„ 10,211. Lawson. Process of bleaching grain and 

rice. May 4. 

„ 10,651. Baumuun. Preparation of milk. May 9. 

„ 10,758. Dunne. Mean* for preserving food and 

the like. May 10. 

„ 11,094. Lewis. See under XLV. 

„ 11,174. Dorn. See under XYll, 

[C.S.] 12,046 (1908). Leethom. Process and apparatna 

for bleaching wheat, flour, and the like. AlAydL « 

i, 7895 <1904). Braga. Prooes* for 
of extract of meat. May U 
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[A.] 10,589. Stringfellow. Treatment and utilitaiion of 
fewage and other refute. May 7. ' 

„ 10,867. Petchgei. Punfication of sewage and tho *' 

like. May 11. 

[C.S.J 11,07.3 (1903). Travis and Ault. Purldcation of 
sewage or other liquids, and means therefor. 
May 18. 

7333 (1904). PorioD. Process and apparatus for 
disinfecting sew'age and like waters. May 11. 

8461 (1904), Street and Street. Purification or 
filtration of liquid refuse discharged from dis- 
tilleries, breweries, paperworks, and other places. 
May 18. 

(C.) — Disisfkctants. 

[A.] 10 , 030 . Von Hehring. Disinfectants. May 2. 

XIX.— PAPER, PASTEBOARD, Etc. 

[C.S.] 25,075 (1903). Bushridge. Straining apparatus 
suitable for straining paper pulp. May 18. 

„ 8433 (1904). Serkowski. Sec vnder V. 


► 




XX.-FIJIE CHKMICAIiSi ALKALOIDS, 
ESSENCES, AND EXTRACTS. 


[C.8.] 16,299 (1903). Imray (Fabr. Pro<I. ChimiqUM d© 
Tbann et de Mulhoute). Manufacture of ortho- 
toluene sulphoxric acid. May 16. 


XXI.- 


-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


[A.] 10,898. Bloxam (Neue Photographische Qes., 
Act.'Ges.). Method of toning bdver pictures. 
May 11. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

[A.] 10,366, Guthridge. Explosive. May 5. 

„ 10,540. Reichwald (F. Krupp Akt.-Ges.). Cart- 

ridges. May 7. 

„ 11,000, Steele. Explosive.* May 12. 

„ 11,066. Brodie and The British Moss Litter Co., 

Ltd. Manufacture of explosives. May 18. ■ 
[C.S.] 10,789 (1903). Fischer. Explosive mixture. May 18. 
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* ANNUAL GENERAL MEETI^G^ NE# *rofiK; Mi,' 

Tho Annual General Meeting will be held in New"Y<orfc" 
City on Thuraday, Sept. 8th, and following daya. Membera 
who propose tp attend the meeting 'are reqaested WinforA - 
the General Secretary, as soon as possible, by what Bteamfjir 
they will travel. Each boat will be met on arrival at Now 
York by a representative of the Reception Committee, with 
a list ' of apartments, at various prices, which have been 
reserved for the Society. Tho same system wUl be observed 
at all the other cities visited by the special train. A revised 
programme appeared in ihe March 8 Ist issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those members whose 
names are printed in italica in the list of Council will retire 
from their respective offices at the forthcoming Annual 
Meeting. 

Mr. Wm. n. Nichols has been nominated to the office of 
President under Rule 8 ; Dr, Edw. Divers, Prof. W. R. 
Eaton Hodgkiuaon, Mr. Max Muspratt, and Mr. T. J. 
Parker have been nominated Vice-Presidents under 
Rule 8 ; and Sir Wra. Ramsay has been nominated a Vice- 
President under Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary have 
baen nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary members 
of the Council. Forms for tliis purpose can be obtained, , 
on application, from the Geiieral Secretary, or from the I 
Hon, Local Secretaries of the Canadian, New York, and | 
Sydney Sections. i 

JSxtract from Rule 18 “ No such nomination shall be | 

valid unless it be signed by at least ten members of the ; 
Society who are not in arrear with their subscriptions, nor 
unless it be received by the General Secretary, at the 
Society’s Office, at least one month before the date of the 
Annual General Meeting at which the election to which it 
rafers takes place. Nor shall an^ such nomination be valid 
if the person nominated be ineligible for election under Rules i 
12 or 15. No member shall sign more than one nomination i 
form.” i 


COMMUNICATIONS, , , 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
Under Rule 48' of this Byelaws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable "to be 
rejected by the Publication Copimittee, or ordered to^ bo 
afaitraoted fpr the Journal, in which case no reprints can 
be furnished to tho author. 


Drake,, Martinez j 112L 8th Avenne, East 

.. .0^1an^CaU^.S.A. % ^ j 

Fmiliall, j to c/o 

Syndicate, a^tdt, Ca^i)enW’k.RWai;e««?Sfb^^ K. ,, 
Fox/jno., l/o Marichester ; 42i Highfield Road, Rock Ferry, 
1 * ' Chesder. 

FritchJe, 0. P-, Vo Argo; 1453, Clarkson Street,. Denver, 

^ '€olo.,U.S.A. ^ 

.Glendinning, T. A. ; all communications to Wellpark 
Brewery, Glasgow. 

Goodchiia, 11. ; Journals to c/o Borneo Co.,’ titd.. 
Sambas, Dutch West Borneo. 

Holden, G. E., l/o 21 ; 23, Durnford Street, Middleton, 
near Manchester. 

Howard, T., l/o Bedford Park j Hibernia House, Hibernia 
Road, Hounslow. 

Howe, Jas. Lewis ; Journals Ctsmp.), Dune Cottage, Cush- 
, ing, Mass., U.,S.A. • ■ ' 

Matbeson, Wm. J. ; JournaN to c/o Cassella Colour Co., 
182, Front Street, New York City, U.S.A. 

Petty, Gordbn N.. l/o Wellington I'errace j 56fi, Stretford 
Road, Old Trafford, Manchester. 

Pilhashy, B. M., l/o Cincinnati ; Town and 4th Streets, 
Columbus, Ohio, U.S.A. 

Riley, Oliver ; Journals to Hapton Chemical Works, near 
Accrington. 

Roller, H. C., l/o Livingston Street ; 102, Montaerue Street, 
^Brooklyn, N.Y., U.S.A. 

Ro.ss, Herbert W., I/o Oakland ; cprner of Bancroft Way 
and Piedmont Avenue, Berkeley, Cal., U.S.A. 

Shenk, Francis D. ; all communications to Box'5.'i8, Detroit, 

. Mich., U.S.A. 

Smither, F. W., l/o Kansas City; 310|, Uniou Street, 
Nashville, Tenn., U.S.A. 

Spurge, E. (!J., l/o Neuilly ; retain Journals. * 

Taylor, Tom, jun., l/o Manchester ; (Journals) Kent House, 
Sale, Cheshire, and (communications) c/o Combrook 
„Chem. Co., Ltd., Stockport, Colout; Manufacturer. 
‘Wetzel, H. A., (Journals) c/o Parke, Uavis, and Col, 
Analytical Department, Detroit, Mich., U.S.A., and 
(subscriptions) c/o Parke, Davis, and Co., Ill, Queen 
Victoria Street, E.C. 

Wielandt, Dr. W., l/o Magdeburg ; Kalckrenthstrasse 1, 
Berlin, W., Germany. 

firath* 

Ewell, E. E., Gen^n Kali Works, 22|, South Broad Street, 
Atlanta, Ga., U.S.A. 


Changta of iaiiilirroa. 

, , -When noti^^ng addreises, members are requested to 
lyrite them distinctly, and stoU whether they are temporary 
br‘ ‘permanent. Multiplicatibu of i^drespes is also to be 
avoided ascending ta create confusion. WKen^ sending 
subso,riptionf, the use of the form attaqhed terthe ^plicatSoa 
Kelpa in’ the Verification of addresses, *on vthich the safe 
delivery of the Jjourpal d^penda. 

An'drews, G. D.Vf/cfOld*^'brd ; c/o J. and J. Colman, Ltd., 

'Cerrow WortaijsNflflfwicb. 

BrtCch. *Dr. all doibraunicationa’ to' 223, Ccariral 

' ^Avenfue, Norwich) Oonn.l U.S.A, 

Barlen* - Alt, l/« - Front v Street West ; - 14 4, Bedfotd Ro^, 
Toronto, Canada. 

De Wilde, P., l/o A’gciia; 313, Avenue Louise, Brua^ls, 
Belgmia. 


Canabtan ^rettom 


ERRATA. 

THE IMPROVEMENT OF BOILER FEED WATEIl. 
nr A. mcgYIt^, ^.a., f.r.c.s. 

(This J., April 15, 1204, pp. 351—358.) 

Page 357. Table of Formulcc^ under No. ll for “ P. 7 ” 
read " F, 7 ” or No. 7 above. > 


Page 358. Last 8 liues of. paper. For .‘f.pagee 
read page 355, col. 2. 
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Meeting held at tlie Universiig, on Wednetday^ 
April filtK 1904 . 


UR. FRA.NK TATB IN TBB CBAIB. 


STUDIES ON THE CLAUS REACTION. 

PART II. 

BY R. FORBES CARPENTER AND 8. E. LINDER, B,8c. 

In the paper read before this section in March, 1903 
(this J., 1903, pages 457— 4fi4), we said, page 460: « We 
are not able to* present any figures of sulphur loss corre- 
.spondiDg to those in Table II. for ordinary gasworks 
Claus plants (composition of gases, 20 — 25 per cent, 
sulphuretted hydrogen to 80 — 75 per cent, (carbon dioxide) ; 
but such figures as are contained in the Alkali Reports 
from 1884 onwards indicate that the losses are lower, 
especially in sulphur as sulphur dioxide. Probably the 
counter reaction between water vapour and sulphur is much 
less active at the lower temperatures induced by presence 
of so much carbon dioxide.” During the past twelvemonth 
opportunities for more exact research have presented 
themselves, enabling us to conduct some fairly exact 
experiments on the question of sulphur loss, based on ex- 
amination of the inlet and outlet gases, to compare with 
the results of similar losses as ascertained by the practice 
in the Chance-Claus process, where routine testing of both 
inlet and outlet gases is regularly practised. Early in the 
year, as indicated in the above quotation, it had been 
somewhat anticipated that in the former process, “where the 
amount of carbonic acid bears such large proportion to the 
total volume of gases passing through the kiln, the lower 
resulting temperature would tend to diminish loss of sulphur 
resulting from the operation of a counter reaction, hitherto 
supposed to take place, to a certain extent, in the kiiii 
at high temperatures — 

*(2) 3S + 2H«0 = 2H,S + SOo For net calories evolved 
see (4) (i.), (4) (ii.) 
below ; (2) being (4) ^ 
reversed, 

by which the concurrence of these two gases in the exit 
gases from the kiln has been explained. Some later 
experiments, however, directed to this point, have not 
confirmed the probability that this equation exclusively 
represents what occurs in the kilo after the supposed 
primary reaction — 

*(1) HoS + 0 « IRQ + S At aie*^ C. (600” F.) if 
sulphur is vaporised net 
calories evolved 38,890, 

has operated in the upper active layer of contact substance. 

There are, however, considerations based on thermo- 
chemical data, which suggest that the kiln reactions may 
proceed on less simple lines than those represented by the 
two equations (1), (2), above, both of which have a 
positive value when expressed thermochemicaily, and lead 
to the adoption of the alternative equations — 

*(3) 3HnS -r 30 «• At 816® C. net calories 

2 H 2 S + ^2 + HjO evolved, 124,450. 

»(4) 2 H 2 S + SOjj ' At 816® C. (600^ F.) . 

3S + 2 H 2 O i. If sulphur is not vapOT- 

ised, net calories 
evolved ^ 26,860. 
ii. If sulphur is vaporised, 
net calories absorbed, 
7,890, 

as affording a botttr explanatkm of the obserred facts, 
suggesting that whkt actually takes place is not so jrimple 
as (1), but that the same end result is reached in two 
stages. , . I 

• For the Mke of simpli^% ntageii is excluded from the 
equations under dlsouMion here. ' 


.in. tbep^ first of these, (8), only 45vlSO calories ore 
genesatetl per 32 of “^sulphEO!} bat very i^le of this i« 
rendered latent in the form of water vapotwr, m f^ot, ohly 
obopt one-sixth port of that in the direct reaction (1). 
v^ere under kUn conditions more than one-third (about 
j 2^500 calories) passes into the potential form as vapour 
of water and sulphur ; hence this reaction (8) is the one 
I giving the highest tmperatm'e to the resultant gases 
i (see p. 587). It is possible, therefore, that xho whole of 
: the oxygen present goes to complete the oxidation of 
; one-third of the sulphur present to pulphur dioxide 
! (excluding from consideration the possible pretence' of 
1 sulphuric acid), the energy developed by the hotihn of 
the chemical forces proceeding on the lines of' bigheSit; 
temperature, i.c., of greatest kinetic beat energy, 
expending itself, in part, by assuming the latenf Or 
potential form. On this latter hypothesis at temperatures 
not less than S16® C. (600® F.), at Wliich we may reason- 
< ably assume that all the sulphur will be in a state of 
vapour under kiln conditions (and with gases of £0 percent, 
sulphuretted hydrogen and upwards, the boiliog point of 
sulphur, 440° 0. (824° F.) will be far exceeded), reactions 
will proceed on the lines of highest temperature — (3) 
having a positive value — (4. ii.),a negative, when expressed 
I thermochemicaily— the temperature intensity of (3) being 
I more or less modified by the heat absorbed in (4, ii.). 

The residual sulphuretted hydrogen and sulphurous aqid 
j in the exit gases must, on this hypothesis, be regarded as 
due, partly to the incomplete operation of (4, di.) and 
partly to the action of steam on sulphur vapour (2), a 
reaction which has been proved to take place within the 
range of temperature conditions existing in the Giant kiltt 
(Watts’ Dictionary of Chemistry, Vol. 11., p. 725). 

In view, however, of the difficulty of effecting an exact 
j analysis of gaseous mixtures of SOo, HjS, lIjO, vapour of 
S, and possibly al^o SO^, existing at a* high temperature 
I in a kiln, from which it is impossible to withdrai^ a 
, sample without effecting some change in the proportion 
I of the various constituents present, it is desirable 
j to accept any hypothesis based on such analyses with 
I considerable reserve. While it is not difficult ri) find 
equations which quantitatively express the kiln readtion 
when solely viewed in the light of the final products eph* 
densed in the sulphur chamber, and carried away ia fhd • 
exit gases, it would appear to be a matter of the greatest 
possible difficulty to determine the stages followed by ‘the 
reactions within the kiln itself, operating, as they do, 
usually within a range of temperature exceeding' that 
(400® C.) at which sulphuretted hydrogen wholly d^8Bodate5f^ . 
into its elements, and at which, therefore, such reictioni . 

(a) H.S =r + S ' 

( 5 ) riOg + 2H2 2H2O + S 

cannot be wholly disregarded; 

The conditions fbr reaction (4,i.) seemeo be<morejrai^K 
able in the case of kiln gases weak in sal|)bureilted4ty>dtdg«ffl 
such os those in Table X; of our paper of last yeftii* (tblia' 
1903, p. 458), where, in the lower partafche 
beat wonld^ not be present to maintain ‘snlpkiii^ tuettvelyvla 
the form of vapour. > 

Nor is there evidence lacking that at thd'toff 'Of life kiln 
in the gas space above the contact-material, tetnbstatiire il 
extremely high, as the result of chemical reafdrion In tffis 
space, as it is not of infrequent occnrreitioe/even In Clhua 
plants connected with gas liquor woiks, where csrbdnte arid 
1 is present to absorb heat, to find the wrought itotFtOp pItlSe 
i kiln subjected to such hmivy wear and- tear os to necessitttte 
' renewal after a few years’ working, no other part tW 
kiln bearing evidenee of like stress. 'Sahfa evidence pdiots, 
to intensity of reaction in this gas space. ' 

If (8) is the first and primary reactioh there may bd 
means of inferring that sulphurous add is in marked bve^ 
doininanoe at this particnlnr point, and whether in 
zones of the kiln it suffers a progressive re(itfatt^\'*!At 
this stage of the inquiry it is only possible to 
theoretical considemtions which have led 10 tbu hyj^b^ibj., 
w^fk^ it is ^now sought to put to the test expeiimldii^Ak 
resoarob,’ „ . '■ 'i" - .» •* s; 

• t ' ' 
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In the Appendix, pp. 586 seq., later, are j^Iven the calesx 
lation** in detail) based on thennochemical data showiD|| 
that the governing factor for conditions suitable for reversij^ 
reaction (2) is the large amount of heat required to vaporise 
the sulphur. 

Conditions of investigation, as will be seen later, are 
somewhat more complex in the sulphur recovery plants 
attached to processes where gas liquor is distilled than in 
those attached to the Chance process of treatment of 
alkali waste. 

It was during the research at Work B. (p. 562) that 
the disturbing induence of ammonia, already thought 
possible, in examining results in Work C. (p. 582), 
made itself distinctly felt, and this proved a subject of 
interest in itself, as evidence was obtained that there was 
a greater proportion of ammonia in the outlet than in the 
inlet gases. This led to the following up of a suggestion 
that this increase might be due to the conversion of 
voltttile cyanogen compounds into ammonia in the kilu. 
As indicated later, p. 584, direct laboratory experiments 
confirm the actual possibility of this reaction. 

Determination of the “ lEfJiciency ^'of the Claus Kiln 
and Chamber, 

{Gas JJquor Procesaea.') 

The “ efficiency ” of any given Claus kilu — as measured 
by the amount of free sulphur produced per 100 parts of 
sulphur as sulphuretted hydrogen euteriug — is governed by 
the nature and volume of the contact-material, and by the 
composition and rate of flow of the reacting mixture. 
Theoretically speaking, the effect of any of these factors 
upon the efficiency can be ascertained by varying one of the 
conditions while maintaining the others constant. Similarly, 
the efficiencies of different types of plant may be compared 
by measuring the yield of free sulphur obtained under 
corresponding conditions of working. 

These ideal conditions are very difficult to approach in 
actual practice, but the results already obtained will serve 
to illustrate some of the general principles that govern a 
high yield of sulphur under the conditions of working 
imposed by the obligation to remove both sulphurons acid 
and sulphuretted hydrogen from the exit gase^ before their 
discharge into the atmosphere, by means of limestone tower 
and oxide purifier. A direct determination of the free 
sulphur produced has not been found practicable owing to 
the difficulty of collecting that body without promoting 
decomposition of the residual sulphurous acid and sul- 
{thuretted hydrogen accompanying it. Moreover, it would 
provide us with no data for ascertaining the total efficiency 
of the plantf i.c., the efficiency of kiln plus chambers — as 
the sulphur is almost entirely deposited before the exit is 
reached. We are compelled to rely, therefore, upon an 
indirect method of estimation by which the “ free sulphur ” 
is got by subtracting the sum of the sulphurs leaving as 
80} and H38 in< a given volume of gas from the sulphur 
entering as sulphuretted hydrogen in an equivalent volnme 
of saturator gas, or of reacting mixture. 

As will appear later, this method is open to possibly 
serious error in cases where ammonia is present or is formed 
as a product of reaction in the kiln gases. Correctly 
speaking, the difference figure is sulphur free and in other 
forms.’* We give examples later, based on actual works 
tests, showing now the efficiency measured as a difference 
figure departs very widely from that as measured by, 
examination of the sulphur yield on emptying the ** flowers ” 
chamber in respect of sulphur combined with ammonia in 
the form of ammonium sulphate. On the other band, when 
ammonia is absent, analysis of the sulphur for sulphuric 
acid and other free sulphur acids shows these to he present 
in such small quantities as not materially to affect the 
accuracy of measuring the efficiency by the difference 
method above. 

The following description will, it Is hoped, make clear the 
application of toe methods of analysis adopted and means 
of calculation employed to reach the desired end. 

Measurement of Gaseous Volumes. — It is of importance, 
if time is to bo saved and accuracy ensured, that the water 


used in the aspirators and gas burettes should all be of 
approximately the same (air) temperature. If this condition 
is observed, and if the analyses are further conducted at 
temperatures not much exceeding 10’ C., correctioos for 
temperature are reudered unnecessary in any of the gaseoas 
volumes other than that of the HjS in the inlet gas 
determined by iodine titration. Corrections for pressure 
also are unnecessary, save in exceptional cases. 

This procedure is of special importance in the case of the 
exit gases, wliere residual HjS and SOj are liable to react 
upon one another in the burette unless soda be promptly 
added to fix these compounds as alkaline salts. Bapid 
addition of soda must be preceded by prompt adjustment 
of water level for reading off the gaseous volume in the 
burette, and this again is only possible when apparatus and 
contained water are at air temperature to enable the reading 
to be made at the sampling hole. 

Inlet Gas. 

Apparatus consists of Bunte burette, graduated through- 
out, with le veiling vessel. 

Volume of gas is read rff at once at air temperature, 
followed by removal of water from the burette by suction. 

Volume taken — CO- + HjS + residual air* » 100 c.c. 

Add 10 c.c. of 20 per cent, caustic soda (free from 
nitrites), then distilled water ; 

CO2 HjS *= contraction observed. 

Run the solution slowly from the burette into N/10 iodine, 
diluted to about 300 c.c. with distilled water and sufficiently 
acidified with hydrochloric acid, the flask being constantly 
shaken to ensure complete oxidation of the liberated 
addition of further iodine being made from time to time, if 
necessary, to ensure a slight excess throughout. Wash out 
the burette with some of the solution and finish with N/IO 
thiosulphate, starch indicator. 

HoS at 0° C., 760 mm. = 1*12 x c.c. N/IO iodine. 

Multiply HjS found by suitable factor to reduce to air 
temperature and pressure — 

CO2 = contraction observed l^ss corrected HjS. 

Exit Gases. 

(i.) By burette method. 

The analysis is carried out exactly in the same waj as 
with the inlet gases. 

Volume taken — 100 c.c. 

Reduction of the volume of residual nitrogen, left after 
addition of soda, to air temperature is conveniently made by 
immersion of the burette in a cylinder of water. 

Then, as before, we have — 

CO.2 H2S ■+• SO3 + residual nitrogenf = 100 c.c. 

And after soda absorption, 

CO2 + HjS + SOj = contraction observed. 

After titration with N/10 iodine, 

HaS + SO2 = 1*12 K c.c. N/10 iodine, 0® C. 760 mm. 

No correction is necessary to air temperature and pressure 
unless the volume exceeds 6 per cent, 

(ii.) Aspiration Method. 

Apparatus consists of Winchester quart aspirator with 
10 mm. layer of cylinder oil above the water to prevent 
solution of COs- An 800-c.c. fia^k with small bore inlet 
tube with its end seated half an inch in 10 c.o. N/10 iodine 
•f 10 c.c. N/10 NaHCOg and not more than 40—60 c.c. of 
water. The water mn from the aspirator is measured in a 

• It is assumed throughout that the small volume of residual gas 
left in the burette aftt r treatment of the inlot gas with soda is air ; 
it mny well be nitrogen. Except In the case of the Oranton samples 
the volume is too small to materially afloct the oaloulalions, ana no 
attempt has been made, therefore, to determine its exact com- 
position. 

t Oxygen is absent from the exit gases or present only in 
exceptional cases, e.g., as at Gran ton, where ^ea were weak and 
kiln temperature low ; negligible traces only have been detected in 
gasworks kilns, even when excess of air in the reacting mixture nas 
been large. 
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1,000-c.c* ^praduated cylinder; 11 c.c. is added to the 
Water run to make ap for volume of SO^ absorbed 
=x 10 X 1*12 c.c. 

It tras proved by independent research on epeoial mix* 
tures of air, CO3 and that the errors introduced by 
solution of CO3 in the absorbing liquid far exceed those 
resulting from volatilisation of traces of iodine from the 
solntioD, and that if the above procedure is followed the 
(Trors due to solution of CO2 and loss of iodine and acid 
are all reduced to negligible amount, exact agreement being 
established between the results yielded by the burette and 
aspiration methods (i) and (ii). 

The rate of aspiration should not exceed 100 c.c. of gas 
per minute (much slower at finish) and, if the highest 
degree of accuracy is desired, aspiration should be stopped 
before the last traces of iodine have been dcsl royed, and the 
excess allowed tor by titration with N/IO thiosulphate and 
htarch indicator. 

Volume of water run + 11 c.c. = volume of gas aspirated, 
measured at air temperature and pressure. 

Volume of H2J5 + SO2 in above ■■ 1*12 x c.c. N/10 
iodine. (0® C. 760 mm.) 

Volume of N/10 bicarbonate needed to neutralise the 
reduced solution x 1 • 12 = volume of SUj. (0°C. 
760 mm.) 

The results obtaine<l by methods (i) and (ii) are com- 
bined, as shown in the worked example given below, to 
arrive at the correct average. 

It should be pointed out that this method of differentiating 
between sulphur as H2S and SO2 is only ttrictly accurate 
when both these bodies enter the absorbing solution (N/IO 
iodine plus eijuivaleiit of N/10 sodium bicarbonate) in the 
frve state, t.e., uncombined with ammonia as sulphide or 
sulphite, as the equations upon which the method is based, 
namely ; — 

(«) lIjS + I2 = S + 2HI'| (In absorbing flask.) 

(/O SO^, + I 2 + H20= > (e) 4 HI + 4NaHCOa ■■ 

SOa + 2H1. J 4NaI + 4CO2 + 

id) Sba + 2NaHCOa =* Na2S04 + 2CO2 + H2O. (In 
final acidiinetrio titration) 

assume that the full equivalent of hydriodic acid is formed 
in both reactions (a) and (f»), to be neutralised (e) by the 
equivalent of sodium bicarbonate present in the absorbing 
.solution. The corresponding equations for the ammonium 
salts — 

(e) (NH4)2S + I2 = S + 2NH4I. 

(/) (NIIj/s^^Os + I 2 + H 2 O = (NH 4 ) 2 S 04 + 2Hr, 
or, == HjSO^ + 2NH4I, 

clearly indicate that while the total amount of iodine reduced 
IS the same whether H^S and SO2 enter in the free state or 
as ammonium salts, the acidimetric titration for SC)2 will be 
low in proportion as reactions (e), (/) replace reactions 
(«), (f). 

Viewed thus, the figures for sulphur as SO2 given in the 
tables must in every case be regarded as minimum Hgxiren, 
those for sulphur as HgS as maximum ones, the total sulphur 
figure for SO2 + HoS (deduced from the total iodine reduced ) 
being alone strictly accurate. On the other band, the 
presence of free sulphuric acid in the sample aspirated 
would affect the SO2 figure in the opposite direction, that of 
ammonium sulphate, of course, would not affect the test. 

While ammonium sulphide can hardly be present under 
any cir.iumsjance8, ammonium sulpLite is undoubtedly 
found in the exit gases under oertain conditions of working, 
see p. .584, while the existence of sulphuric acid in certain 
kilns may be inferred from the fact that ammonium sulphate 
is undoubtedly a product of the kiln reaction in some works 
(see pp. 582-3). The presence of thiosulpburio and poly- 
thionic acids, also, must not be entirely overlooked in any 
exac^ discussion of the results, though the amounts found 
are insignificant. As regards the origin of the lulpburic 
acid found, finally, in combination with ammonia in the exit 
kiln gases (almost the sole acid in some cases), we make 
^ome remarks later. It has an important bearing on the 
reactions that take place in the Clans kiln. 


(^aiculatian »f Bj^eiency i>f Claua Plant ( »> Kiln + S^phnr 
Chambei') in Gas Xi^upr Works. 


Kxample. 

Temperature of atmosphere, burette and aspirators ap- 
proximately 10® C. 

Inlet test— 


Gfts taken =1I)0’0 e.e. 
C(),+ HaS = y0*2c.c. 

ResicUml air*= O'S 


H,S O^C. 760 mra. » 1-18 x 87*1 c.c. 

(N/10 iodine), 
dry = 30 *30.0. 

Corrected to 10® 0. ) _ SO’S . 
moiat 


Whence, saturator gas, per 100 vols.— 

C% = C7'4 

H*8 = 31*8 X 0’2'5 X 0*963 = sulphur per cb. ft. of saturator 
Air = 0*8 gas (10° C.) entering kiln =180*7 grains. 


Exit chamber test— 

(i) Burette method— 

Gas taken - 100*0 

COj + HjS + SO, = 38*7 


Residual nitrogen = 03*8 

IIbS + SO, (0°C. 700 mra.) = 1*12 x 2*!)3c.c. 
(N/10 iodine) =8*28 c.c. 

(ii) Aspiration method— > 

N/10 iodine reduced .. = 10*0 c.c. 

Total N/10 bicarbonate = 18*0 


Water run = 330 c.o. 
Add H,S, SO, absorbed a 11 c.o, 

I'otal gas aspirated « »41 c.c. 


Whence — 

SO* per 100 C.C, =s 
HbS per 100 c.c, *= 


8*0 X 1*12 xJOO 
341^" 

1*1 X 1*12 X 100 _ 
8U 


2*92 c.c. 
0*30 c.c. 


II*S + SO* = 8-28C.C. (0®C. 760mm.) 


Combining methods (1.) and (ii.) we have — 
Mean HjS + SO, = 3*28 = 3*8 approx. 
SO, 2*02 

Correct H,S - (>*.36 


Whence, exit chamber gases, per 100 vols. — 

CO, = 3.3*4 and sulphur leaving per cb. ft. of gtuios (10° 0.) 
H,S) _ 0.0 as H,S = 0*80 X 6*20 = 2*25 grains. 

80b ^ SO 2 = 2*92 X 0*26 = 18*28 „ 

N = 63*3 

Total = 20*53 „ 


Also, 1 cb. ft. of saturator gas entering (10® C.) becomes 
1 X cb. ft., leaving, since the percentage of COj in the 
inlet gas (67*4) is reduced to 38*4 in the exit gases as the 
net result of dilution by residual nitrogen from air supply 
and reduction of volume doe to chemical reactions in the 
kiln and chamber. 

We have, therefore, per 1 cb. ft. of saturator gas entering 
at 100® C. 

Sulphur entering, see above = 189*7 grs. 

Leaving as H»S = x 2*23 = 4*5 
67*4 

SO«3gT^ xlS*28 = 36*0 » 41*4 ^ 

“ Free sulphur ” (including sulphur in ether 1 ^ ,46,0 
forms) by diflerence > ** 


Whence, per 100 parts of sulphur as HjS entering 


“ Free sulphur ” 
As H,8 
AsSOa 


= 78*1 
* 2*4 

= 19*5 


} = 


Efficiency of plant.'*t 
“ Loss.” 


100*0 


flee footnote^ p. 578, col, 2. t Bee p, 576, ool. 1. 
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CkUcidation qfihe JE^iencjf of Clem KilnSt taking Qhar^ 
ProceaB Gases^ 

As before, the efficiency of the kiln is definecl the 
amount of “free Bulphur” produced per 100 parts bf 
sulphur as sulphuretted hydro/ren entering, ‘ 

The absence of all but traces of carbon dioxide in the 
holder gas, and t|| practice of intimately mixing gas and 
air before admissioai to the kiln necessitates some modification 
in the calculation given for gasworks plant. 

The data required are as follows : — 

(a) Volume per cent, of H^S ia the reacting mixture, 
(i,) „ ,» HjS in exit gases. 

(c) „ „ yO^ in exit gases. 

(d) Relation of volume pf exit gasea to the equivalent 

volume of reacting mixture entering. 

(a), (6), and (r) are obtained by the methods of analysis 
usual in such works ; temperature and pressure considera- 
tions govern the results in the same way as indicated in the 
calculation on p. 579. 

(d) is shown in the Appendix, p. 586 acq., to take the 
foim of the equation — 

_(l 00 -l- 5 ») 

“(lOO-l-Sj/) 

where — 

v" is the volume of exit gases leaving per 1 cb. ft. of 
reacting mixture entering. 

y and y' are the volumes per cent, of H«S in the 
reacting mixture and exit gases respectively. 


Tbt ** frte tmlphur " i« tb«n obtAined, bm bdfbre, b;^ 
ti^mg from thb wej;^ of sulpbur enteriii^ pbr 1 ob. ft. of 
reacting mixture the cum of the sulphurs leaving as 
and soy in On equivalem volume of ; and the ** fcoo 

sulphnr/* calculated as a percentage figure on the total 
sulphur entering as H|8, wiU be the ** Eficiency** Id this 
case, ammonia being absent, the qualification mentioned, 
p. 578, col. 2, does not apply. 

Worka, Taata, 

In Tables X. to III. are set out the results of actual testa 
at the works ineutioned, p. 582. They , largely explain 
themselves. 

Table I. is comparable with Tables I. and 11. of last year’a 
paper, J. 1903, pp. 458, 459, but is more elaborate*d, as 
the rate of flow of gases through a cubic foot of contact-, 
material, and the excess of air per cent, over that reqmred 
by theory, are both giveji as the second and third . columns 
of the table. 

On p. 583 are set out the analyses of the liquors employed 
at Works A. apd B. The presence of cyanide in the latter, 
should be noted ; it forms the subject of remarks later, 
in which the possibility of conversion of a large proportion 
of the cyanogen into ammonia is discussed. 

From the particulars of plant at Works A. to D. that 
follow the tables, it will be seen that at Work A. the 
I sulphur flowers chamber is divided into two parts, of a hot 
■ and cold section respectively. It will be noted, Work Av 


Table II. 

Conditions affecting Yield of Free Sulphur^ and Relation of HfS to .S’Oj in Exit Gases. 

Work A. 


Kem*titiK Mulme. | 


'Efficiency of Pliiiit. 


Controlling Factors. 


Per Cent. JTf.V in (his -- 
Senes I 


Jtr Supply 

Series .'i 

„ 4 

„ n 

„ <5 


Air. 

Gas. 

Per Cent, of Total llgS entenng Kiln. ! 

Gas(^s leaving Chamber. 

Excess 



Escapes. 1 

1 

1 


admitted 


Oxidised to ] 





per Cent, of 
that required 
by Theory. 

HgS, 1 

Free j 

1 


H,S=1. 

SO|. 

Sulphur. 1 

1 

As US. ' 

As S(> 2 . I 

1 

! 



Per Cent, j 






18'n 

17 0 

84*9 

1 4*:i 

10*8 

' 1 

. 2-5 

lyo 

20*7, 

00*0 ' 

) a 0 

7*0 

I 1 . . 

2*3 

24*9 

18 S 

80*6 

2*1) 

10*5 

1 


371 

18*2 

84*2 


1 12*7 

1 

4-1 

13 2 

20*6 

(NI'O 

:ro 

0*1 

1 

16 

21*2 

’ 20 2 

! 87*7 


0*0 


ro 


Table III. 

Reaction between Il^iltn Cold Sulphur Chamber. 
Works A., B. 


Gas entering Cold Sulphur 
I Saturator) Chamber. 

Gas. I I Sulphur, Gniin.s per 

I (hibic Foot. I 


Gases leaving Cold Chamber. 


Sulphur, Grains per 
Cubic Foot. 


K cacti on in Cold Chamber. 


Work. 


li 

i 


1 

1 

J 

C 

1' 

1 t 

1 


- 1 

i 

O ’ 

1 

i 

p 

: 

. Cfl ^ 

i ' 1.“ = 
i ' 1 °H 

'o ’542'—- 


H 

H 

o 

a i 

Of 

H 

' H 

y 

w 

CO 

H 

>■ i > 

A.. 


52® ' 

1 

(13-2 ' 

S’ CO. 

1 

a- 35 

11*35 

6° to 

Lo2-1 ^ 

3*15 1 

8-45 

11 *60 

Cb. Ft. , eh. Ft.i 
! e,720 , 143 , 

mean 

<10 series). 

'’'i 

F.) 1 

1 

1 

? ' ‘1 

1' 


12® 

(48° 

,F.) 

i 

‘ ' i 


M ' ‘ 



B., 


Over j 

41-9 

13-08 1 

i " ■■ 

!.• .K . 

0-82 

21-90 

88® . 

.*V6 ; 

8-4S 

4-87 

18*35 

2,029 82 

mean 
<2 'aeries). 


8Q0® L 

\^?r\ 



' " 1 

jo 1 u 

i 

■ i 




- , i t-i 


Capacity 
of Chamber. 


removed per Cent, 
of Total entering from 
Aot ChambCp, '' 


3'h - 

(fcsO-Xper'^t.OftOtil 


39 u 

( a A‘7 per cent, of totel 


Note.— W ork A.— Gases enter ^d' fehaiftber ITomdiot section. Work B— Gases enter cold ohambeVfroik Win direct. 
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Tftbld III., that when the temperature drops, as it does, to 
62° C. at the poiut where the residual gases enter the cold 
chamber, extremely little further interaetiou Ukes place, 
only 0*4 per cent, of the whole sulphur entering the kiln 
beio^ formed in this chamber. At Work B. there is no 
subdivision, but it may be safely inferred that the bulk of 
the reactioo whose extent is indicated in the last column has 
taken place in the first few bays of the chamber where the 
gases aie still very hot, entering from the kiln at over 
300 " C. . 

At Work A. nothing could be more satififactory than the 
regularity of the air supply atiained by the simple means to 
be immediately desenbed. At Work B., on the other hand, 
considerable trouble was caused by the difficulty in getting 
desired T^ulation of air supply with the means at com- 
mand. (Tbese latter are now to be modified and improved.) 
This is a reason for legarding with some reserve the results 
in the sulphur chamber in this case. At Work ('. the same 
difficulty existed as one of those experienced. At Work 1). 
it will be noticed how enormous was the excels of air at 
time of experiments. Here, too, proper control of supply 
has been followed by improvemeut iu results obtained. 

Deacripiion of Claus Plants tested in various Works, 
Works A. 

Gas Liquor. — 1,514 gallons per hour of average strength 
and composition as shown belo <v. 

Air Supply. — The necessary pressure for supplying the 
kiln IS obtained by allowing water from the tubular cooler 
to fall down one limb of a 0 -shaped pipe, air being sucked 
in through a bole at the bend and delivered by tbo falling 
water into a box provided with blow-off cock and feed 
valve. 

Great regularity of feed is secured by this simple means. 

Beading Mixture. — Air and gas mix in an iron box 
before admission to the kiln. 

Clms Kiln. — Dimensions : 7 ft. 7 ins. internal diameter 
with 4 ft. of contact material graded iu O-in. layers from 
the bottom upwards as follows : — 

6-in. iron oxide (4-in. cube). 

6 „ fire brick (.1 „ ). Total depth iron 

oxide - 3 ft. 

6„ iron oxide (2^ „ ). Total depth fire 

brick = 1 ft. 

6 » „ (2 ). 

0 „ fire brick (1.^ „ ). 

b „ oxide (1^ „ ). 

^ »i (1 >, )• 

b „ „ (:J „ ), with two bucketfuls of 

fine oxide to finish. 

Area of contact material— 45 sq. ft superficies. 

Volume „ „ -ISOcb. ft. 


Sulphur C/mmAcra.*-Hot end (built separately), J2 ft, 
wide X 1 4 ft lotig X 1 1 ft. high (outside). 

Volume = 1,810 cb. ft. (approx.). 

Cold End. — 12 ft. wide x 65| ft. long x 11 ft. high 
(outside). 

Volume -» 0,720 cb. ft. (approx.). 

Total volume = 8,030 cb. ft. 

Chamber space, cubic feet per 1 cubic foot exit gasea 
per minute, 

(I5*6"C.. 700 «173 cb. ft, 

4o 41 

Exit Oases — Xo two limestone towers in sequence, each 
5 ft. square (inside) x 15 ft. high, thence to one of two 
oxide purifiers, in alternate use, with hydraulic valve. 

Gas pressure was positive throughout the plant, varying 
from in. water at the iulet to kiln, to in, water at 
limestune lowers. 

Works D (one unit of plant tested). 

Gas Liquor. — 750 galls, per hour (approx.) of average: 
strength and composition as shown below. 

Air Supply. — From a Donkin’s exhauster, which main- 
tains a pressure of about 30 ins. of water in the air vessel 
j (8 ft, diameter x f> ft. 4 ins. high), from which the kiln is 
i fed by C-in. pipe. The delivery end of the air pipe is. 

surrounded by that supplying saturator gas on the blow- 
j pipe principle; air and gas thus discharge together, in 
i intimate contact, into a brick chamber (G ft. 10 ins. x 
I 22 ins. high at the centre) placed heLow the contact 
I material, the reacting mixture passing upwards through the 
I brick packing and leaving the kiln near the top of one- 
I side. 

I Kiln. — Dimensions : 8 feet internal diameter, with 2 ft. 

! 9 ins. depth of fire brick packing measured from the 
surface to the centre of the chamber arch. 

Area of contact material = 50*3 sq. ft. superficies. 

Volume (corrected for curvature of arch) «« 
166-9 cb. ft. 

Sulphur Chamber. — 10 ft. 3 ins. wide x 10 ft. high x 
39 ft. 3 ins. long (outside), divided into 10 comjiartments. 
by 9-in. baffle walls. 

Volume ■« 2,920 cb. ft. (approx.). 

Chamber space, cubic leet per cubic foot exit gases 
per minute, 

(15-C" C., 760 mm.) “jJjJ'.'gg — 82 eb. ft. (approx.). 

Exit Gases. — To liinestoue tower 4 ft. diameter x 26 ft. 
high (outside), thence to oxide purifier, 20 ft. x 22 It, x 
8 ft. oxide (inside). 

Gas pressure had a slight positive value throughout the 
plant. 



Works C, 

Gas Liquor. — 1,667 galls, per hour. 

Kiln . — Internal diameter, 6 ft. 9 ins. ; depth of packing, 
ft. 

Contact Material. — Oxide of iron. 

Volume « 107*3 cb. ft. 

Area * 36*78 sq.ft. 


TForAs D. 

G(U Liquor. — 1,867 galls, per hour. 

At7n.— Cross section an annulus ; large diameter 17 ft,, 
smeller 5 ft. (inside measoremeuts) ; depth of packing,. 
S ft. 6 ins. 

Contact Material.^2 ft. of oxide of iron, 6 ins. of 
Weldon mod. 

Volume « 517*5 cb. ft. 

Area »» 207 sq. ft. 
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Ammonia in Recovered Sulphur from Claua Kilns attacked 
to Gae Liquor Prooetses. 

It ia a well^eBtablished fact that ammonium salts arc 
found in some sulphur chambers attaobrd to Claus kilns 
taking saturator gases : — samples of recovered sulphur are 
occasionally picked out containiog a high percentage of 
ammonia, while at one works the amount has been such as 
to pay for its recovery by washing, having regard to the 
destructive action of ammonia on the nitrous compounds 


used ill sulphuric acid manu^oture. Moreover^ tube* 
employed for sampling the exit gases from the kiln 
frequently become blocked with a white deposit Which 
proves upon analysis to contain sulphite and sulphate of 
ammonia in notable amount. The effect of this ammonium 
sulphite upon the iodine aspiration test for e8timatin|t HqS 
and S 0.2 in exit gases has already been considered. 
Analyses of a few samples of sulphur from Clans kilns 
and "Chance process kilns are given iu the following 
table : — 


Table IV. 

Ammonium Salts in Itscovered Sulphur from Claus Kilns and Chance- Clms Process Kilns. 

Per 100 parts. 


AppearaJice. 


Moisture, loss at 95^ to JOfl" (’ 

Sulphate of ammonia (Nll4)*S()4 

eontaiiis NH.^. . 


Sulphur, extracted hy carlon bi- 
sulphide. 

Proe acid, in terms of HaSO* i 

Soluble sulphur, in forms other than [ 
above, ir terms of sulphur. | 

Non-volatile, at red heat , 

Difference i 


Hydrocyanic ncid 

Sulphocyanide 

Sulphurous acid 

Thiosulphurie acid 

Pentathionlc acid 

Hydrocyanic acid in jras liquor used— 
In terms of the ummurna (NH^) 
equivalent of hydrocyanic acid 
(HCN). Grams per 100 c.c. 

In terms of the ammonium sulphate 
((NH 4 ),S 04 ) equivalent of luo 
parts ot sulphur as sulphide. 



CIjius Kilns in Gas Liquer Workv. 


Chanc.e-Clau» 

1 Process Kiln, 



2* 



3. 

I 

1. 

.Helectod 

iiUmt). 

Ktttlaci Ito 
from Hot 
Chamber. 

1 llopro- 
1 sentative 
Bulk Sample. 

Selected ns 
** Rich in 
Aminonia.'’ 

Selected aa 

1 *‘ Poor in 

i Ammonia.’* 


Dirlvyollow 
witli blue 
fmtohc!*. 

4-80 

1*23 

Cl«»n. rale 
yellow. 

7*90 

72 *00 

18*55 

Clean, dark 
yi'llow. 

1*20 ‘ 

0*31 

' IMrty. palo 
yellow. 

3*40 

22*45 

5*78 

Dirty yellow 

1*95 ' 

0*50 

Dirty yellow 

0*12” 

0*03 

Pure yellow 

1 

Nil 

^confirmed 
liy Neasler’s 
test). 

73 03 

17*50 


00*75 



0*75 

0*41 

1**20 

: S\\ 

0*95 

0*05 




4*75 

2*35 

i 0*4 » 

0*60 


8*35 

3*15 





i()0-oo loiron .. loo'oo 


absent I 

absent | 

.. '' 1 

absent 

absent 

absent 

traces 

„ 

absent 1 

1 

1 


” 

traces 

absent 

[ ” 1 

trai-es 

absent 

traces 



oo:i8 

0*031 

1 0*031 i 

0*0.31 ! 




54 

! 1 

54 




The presence of some of this ammonia, perhaps a large 
jiroportion, may frequently be attributed to imperfect 
absorption in the saturator. In some ca«es saturators have 
been found designed with so steep an augle in the bettom 
from back to front that when there is ample depth of acid 
lu the front or fishing part of the saturator, where the 
sulphate formed is withdrawn from time to time, either 
mechanically or by hand, the ammonia-distributing pipe iu 
the closed portiou at the back is either unsealed or has too 
Mtnall a layer of acid liquor above it to ensure neutralisation 
of the ammonia passing in bubbles of greater or loss 
dimensions. This defect, in one instance, has led to the 
discarding of a new and expensively constructed saturator. 
Similar losses may occur from neglect of the attendant to 
maintain sufficiency cf acid at any period, especially when 
the level of liquor in the saturator is being lowered by with- 
drawal of the salt, also from gradual enlargement of the 
boles in the ammonia-distributing pipe above referred to, 
after the lapse of time, causing the vapours to issue 
through the acid in too great volume at particular points, i 
so that acid aod ammonia are not in actual contact. In ' 
some works the liability to losses of this obaraoter is 
recognised, and provision is made for scrubbing the gases 
after leaving the saturator with fresh sulphuric acid flowing 
to the saturator in a suitably-devised arrangement for 
bringing the gases into close contact with thki mms of acid. 


I The point concerns the manufacturer from the economic 
point of view. The presence of escaping ammonia, how- 
ever, does not add any difficulty to the problem of dealing 
with the residual noxious gases escapiug from the process. 
Study of the preceding table, however, shows that the 
I hydrocyanic acid present in certain gas liquors may bear 
I such a considerable proportion to the sulphur present as 
sulphide that, were tue whole of the former converted into 
I ammonia in the kiln, the yield of sulphur would be most 
I materially dlnimished. In example 2 in the above table as 
much as 13 per cent, of the sulphur in the gases might 
appear as ammonium sulphate iu the sulphur “ flowers 
chamber, the available sulphur only amounting to 87 per 
cent, of that possible had cyanide been absent. 

It became of interest, therefore, to ascertain by cooenrrent 
inlet and outlet tests, exteudiug over several hours (t.o 
cover all periods of working) the exact relation existing 
between the amounts of ammonia in equivalent volumes w 
gases entering and leaving the kiln at a works where the 
presence of ammonium salts in the recovered sulphur was 
an undoubted fact. 

This it was possible to do at Works B. The foUowigg 
method was adopted : ^ 

(1) rnlet Ooseiv.— g'l cb. ft. of saturator gaiet im; 
slowly aspirated t,4^boar test) through a bottle oontahuiig 
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dUiUrftt^d io decompose the voktile ammonia compoands 
-^alpliide, earbonate> cyanide, &c. — and dx the ammonia. 

' (4) 'E>tit Gam."~l*5U8 cb. ft. of exit kiln gases (» ap- 
projamately i ob. ft. of saturhlor gases entering) were 
e^ilarly Aspirated through 200 c.c. of water over the sknie 
period. ^ 

\Anuli/si$ of Rtsulting Solutions . — The ammonia in both 
samples was determined by distillation with excess of 
caustic soda. The results are fully set out in Table V. 
immediately following. 

The behaviour of the two solutions under distillation at 
once indicated a striking difference in the character of the 
ammonia-yielding contents; the inlot gas sample evolved 
only 25 per cent, of the total ammonia obtained from it in 
the first 150 c.c. distillate, while evolution continued regular 
and with no appearance of coming to an end throughout 
the whole period of distillation — 4| hours— with a total 
distillate of 1,150 c.c. The exit gas* sample, ou the other 
hand, yielded the whole of its ammonia in the first 150 c.c. 

Table V. 

Ammoniu-yi elding Compound.^ in Equivalenf Volumes of 
Inlet and Exit Gases to (]laus Kiln. 


Works B. 


Description of Sample. 


Inlet Gases. 

3*1 cb. ft. of gas aspirated 
through 200 c.c. of 
water acidulated with 
^drochloric acid. 
Volume made up lo 
250 c.c. and 100 c.c. 
distilled with caustic 
soda, water being 
added from time to 
time as required to 
maintain contents of 
flask. 

Total time of distillation 
about hours. 


Total., 


Volume 

of 

Dis- 
til late. 


150 

150 

150 


120 

100 

80 

100 

100 

100 

diNtilla- 

iiou 

sfop- 

peO. 

1.150 


Ammonia obtained l»y 
Distillation. 

! Atriinonia, Grains 
X/2 per 1 cb. ft. entering 
H 9 S ()4 1 (-1*6 leaving 

Keu- Kiln), 

tralised — 

VlV ; I Evolved 

grams i -150 i subsc- 


H*1 
4*2 
15*. 5; 


;i*2 

2*S 

1*7 

2*4 

1*H 

2-1 . 

Amrnoiiiii 

still 

coming 

over. 


- 20 per 
cent, ol 
[total NiFj 
evohed. 


32*35 j =3*421 (minimum). 


Exit Oases. | 

1*608 ob. ft. (approxi- j 
mately 1 cb. ft. gases i 
entering the kiln) as- 1 
pirated through 200 c.c. ! 
of water. The inlet j 
tube gradually blocked | 
with white deposit. ' 
Analysis results cal* t 
oulated to 1*608 cb. ft. 
of gas J— 

O.X White deposit 
from inlet-tube 
(neutral) made up 
to 100 ats., 30 c.c. 
distilled With soda 
(2.) Elution in ab- 
sorbing bottle 
.1 made up to 250 ox. 
aa above, 100 0 . 0 . 
distilled with soda 

Total,, ! 


bit? I 


l.'iO 

5*0 

1*107 


60 

Nil 1 

, 1 

Nil 

i 

160 ■ 

11*4 ' 

i 1 

3*734 j 


50 i 

Nn ' ' 

• . 1 

Nil 


5*201 ! Nil 


• Noth.— T he first 150 c.c. of distillate may be considered to' 
inuiude thq wholp pf the ammonia existing an such iq the solution *, 
tHBt ylelaed by subsequent (ilstillalaoa is derived from the'decom* 
POsttjon ol mtrogbnous bodies, a.p„ cyanides, &d. ■ . v 


Andlpiii of White Deposit (1) m Tithe per 1 *508 cb.ft. of 
Gases leaving. 

Sulphur, not oatimated (Ifirgc amount). 

Ammoniumi carbonate Absent, 

„ sulphide Absent. 

„ sulphite 0*475 

siiiplmte (by dillevoncoi 0*992 

Total aniTiiouia (grams).... ]*407 ,■ 

For the suggestion that the source of the additional 
ammonia in the exit gases might be found in volatile 
cyanogen compounds m the foul gases, and originating in 
the gas liquor used, we are indebted to Mr. F. N. Sutmo, 
then assisting in the conduct of the experiments at Works B. 

It is quite obvious from these results that the amount of 
auunoma entering the kiln us cyanide and carbonate (not 
exceeding irh.'iO grains NHo per cubic foot of saturator 
gases) is insuflicient to account for the ammonia as sulphite 
and sulphate in an equivalent volume of the gases leaving 
(5 ‘HOI grains NH3), and that the inlet sample must 
have contained, in addition to the comparatively small 
proportion of volatile ammonia conipoimds (carbonate, &c.), 
nitrogenous compounds that slowly yield ammonia on dis- 
tillation with soda, e.g., hydrocyanic acid which yields 
sodium formate and ammonia uudei tiicse conditions. 

HCX + NiiHC) HoO - NHj + HCCXlNa. 

Analysis of inlet sample (1) showed that it contained 
hydrocyanic acid equivalent to — 

8*81 grains HCN per cubic foot of saturator gases 
5*57 „ NII3 „ „ ,, 

an amount more than sufficient to account for the whole of 
the ammonia leaving the kdn, even if we disregard the 
fact that the tension of hydrocyanic acid is such as to 
render it probable that only a portion of this body actually 
present in the saturator gases was retained in the acid 
absorbent used. 

This interesting result led to the working hypothesis that 
the ammonia found in these exit gases is in large measure 
due to the decomposition of cyanogen compounds in the 
kiln by steam resulting from oxidation of the sulphuretted 
hydrogen by air — 

HCN -f 11.0 -= NU3 + CO, 

a reaction analogous to the formation of ammonia from 
metallic cyanides when heated with steam. ( Vide Watts’ 
Dictionary, Vol. I., p. 197 ; also, Lunge’s “ Coal Tar and 
Ammonia” (3rd Edition), pp. 674-682). 

This hypothesis has been put to experimental proof, and 
sufficient evidence has been already obtained to justify its 
adoption, as the results of experiments given below indicate 
that very substantial conversion of hydrocyanic acid into 
ammonia takes place when a mixture of that gas aud carbon 
dioxide is passed through a highly heated contact material, 
e.p., broken brick, with excess of steam, and that this per- 
centage was increased when sulphuretted hydrogen was 
added to the carbon dioxide and water vapour. 

The apparatus employed in the preliminaij work was 
on the lines of that adopted for the laboratory Claus 
kiln experiments described in 36th Alkali Beport, 1899, 
pp. 181-184 

The contact material was broken brick, graded in two 
layers, the, upper being in a state of fine powder, to ensure 
intimate contact with the reacting mixture. Temperatures 
were approximately detqrmioed by meaus of the Siemens 
calorimeter in exactly the same manner as pi ib^ works’ 
tests, the lid of the small iron kilp being modified to allow 
of the msertion of a thin steel tube with closed end surroonded 
I by the contact poiiterial, to. protect the copper .bolt fi'om 
; corrosion by the reacting gases. 

A suitable reacting mixture was obtained by passing a 
I rapid stream .of washed carbon dioxide from a Kipp's 
apparatus through a dceom posing fiask contai ping dilute 
s^fdiaric acid <1 acid to ID of water) into which a solution 
ol potasaium oyaUide of determined > sUengih was allowed i 





to dltwly .)|r»p> l^om, the find of a cftipillafy tiibo ood|dod 
tp a bittetl«4. The acid . ia this ‘♦idaeomiwsiff^* was taa^ 
taioed throuffhopt the** rant*’ at a* temperotjure somewhat 
below 100*^ C.> soas to ensorp a suffioieot volume of steam 
in the xeaothig mixture. An approximate estimate qf the 
weight of steam .used is deduced from the weights of 
reacting solutions before apd after passage of the gas, and 
its volume is included in the total volnme of the exit gases 
leaving the kiln. j 

The exit gases passed, first, through a glass retort to | 
condense the ammoniacal liquor, the last tni^ces of nmmouia | 
being retained by an acid oateh placed on the exit of the 
retort, thence through a small I^echsers bottle containing 
water, to a large aspirator with a layer of cylinder oO | 
above the water to prevent solution of carbon dioxide. A ' 
small T-tube inserted between the acid catch and water , ! 
seal euabled samples of the residual gases to he withdrawn 
from time to time for analysis by Hunte burette. A blank | 
run was first undertaken tp test the apparatus, in which a 
slight insuck of air was noted. This leakage increased | 
markedly during progress of experiment D, which concluded 
the series. 

, The results obtained are set out below in parallel column 
to facilitate comparison. The yield of ammonia in experi*- 
ment A is very satisfactory, considering the fact that this 
body commences to dissociate into its elements at a tempera- 
ture of 500° C. (see Watts’ Dictionary, Vol. I., p. 198, and^ 
especially Ramsay and Young, Journ. Chem. Soc., 1884), 
and also that no special precautions were taken to exclude 


im oxvioh 4iS ahr4(5 lo $)per oextiA, wl^ich oMSf 

hardly mUio have some destructive action on anamoaia at 
the high temperature employed, and in addition reacts with 
hydrecyamo acid itself to form cerhonic add, water, and 
oitrt^n. It is not desired at this stage to attempt to draw 
any conclusions from these experiments as to th^ conditions 
most favourable for a high yield of ammonia ; but it is 
hoped that opportunity will be found during lIKH to 
determine the data required to decide the exact limits of 
the reaction under a range of conditions inclusive of those 
operating in the Claus kiln, where vapour of sulplnir, 
suliihurettod hydrogen, and sulphurous acid are present 
to modify the reaction, and also to ascertain whether other 
nitrogenous bodies, e.p., pyridine and other bases, kxe 
contributing factors to the yield. The possible infioenbe 
of this reaction on the yield of ammoniacal liquor from gas 
retorts, coke ovens, and espeeially from producer gas pro- 
cesses where large quantities of steam are admitted, is one 
thjat is not lost sight of ; the conversion of cyanogen into 
ammonia has indeed from time to time ^gaged the interest 
and attention of many technological chemists. {Cf. Lunge, 
“ Coal Tar and Ammonia,’* 3rd Edition, pp. 675-682.) 

Another mpderu instance in which both hydrocyanic acid 
and ammonia are products in a high temperature reaction 
is: the treatment of ‘‘ Schlempe ” (the waste product of 
refining the molasses of beetroot sugar) by the Bueb pro- 
cess at Dessau. (Cf. G. T. Beilby, “ Advances in Chemical 
Industry during the Nineteenth Century,” pp. 27-29, Boy, 
Phil. Soc., Glasgow, 1904.) 


Table VI. 


I 


Apparatus 

Laboratory jacketed Claus kiln i:5 ms. deep 
by 6 ms. diameter. 

Contact Material i-- 

Broken brick, half small pieces, half 
powuer ; depth, 4’88 cm., about 1’72 ins. 
area, 182*d sq. cm., about 28-.'J sq. ins. 
volume, 800 C.C., about 48*8 cb. uis. 
weiRht, 800 grms., about Ij lb. 


Conditions of Worki np; : ~ i 

Temperature of contact material by f ° C • 

Siemens calorimeter ( ® P. ' 

Hate of flow of exit gases (approx.), 16’ C. 
760 mm. (including steam) — 

c.c. per minult) 

„ per c.c. packing 

Total steam present in reacting mix- 
ture Grms. 

Potassium cyanide taken 

Equivalent to hydrocyanic acid ,. 

„ to ammonia ^ 

Ammonia recovered i 

^ per cent, of total as cyanide taken 
Gas analysis, during run— , 

Entering decomposer COa per cent. | 

Leaving ammonia catch ... {oppr^nt. | 


I Sulphuretted 

Sulphuretted Hydrogen Absent. ' Hydrogen 

1 I'rcsent. 


Blank. 

1. 

2. 

3. 

4. 

665 

i 

666 

1 1 

' I 

1 

.H95 

305 


1.050 • 

1.050 ' 

745 

• 580 

•yjg 

1/ ' ' 

460 

BOO 

GOO 

i 610 

820 > 

0*68 

0*82 

0*74 

f ' 0*76 

I'oa 

ro 

8*6 - ^ 

9‘0 

i , 7*0 ■ 

ii-o* 

Nil 

!i*203 . 

2*203 

1 2*869 

2*203 


O'Oia 

0*913 

• 0*982 

0*918 


**•6763 i‘ 

*1*5752 

i 0*6183 

0*8752 ' 

Nil 

0*25W 

0*3443 

i 0*3081 

0*3788 


45'0 ' “ ^ 

00*0 

1 00*0 

60*0 

08*5 

99*6 . , ‘ 

98*6 

98*5 

96^6 




j 90*0 

70*4 





0*2 


• Note.— T he conditions of the experiment rendered it impossible to deter|mm0 the amount of steam resulting trom partifd qxldftte;m of 
the sulphuretted hydrogen admitted to tlie decomposer by adventitious air. Analysis proves that shlphuious aciiL |;reo solpbui> and 
sulphuretted hydrogen, were all present in the gases leaving the kiln, thus closely imitating actual Clads kiln conditioua of wdraiugon the 
manufticturing scale. ^ 


Esiimation of Cyanide in Ammoniucal Liquors. 

The method devised in this research for the estimation 
of hjydrocyanic acid in the ammoniacal liquors examiued 
consisted in distilling the liquor with excess of tartaric acid 
into caustic soda in an apparatus provided with receiver 
and Liebig’s condenser similar to that employed for the 
estimation of fixed ammonia, lead nitrate being added in 
excess to retain the sulpbi^ and ferric chloride to convert 
any ferrooyanide present into Prptsian, blue., a aabi^tance 
which evolvrti ho hydrocyanic acid under the' obsVnrod^ 
conditions. The cyanide obtained in the distillate* was 
determined by titration ’with N/10 ailver. 'nitrate orKDO 
iodine in the tiMial way* - ^ vW 


, 'The,, methods of W. Feld—** Joor. fur Gatibelenobtnng,*^ 
1,9^3, 46 * (99) to (93), pp. 561 to 666 — were unknown to 
us when the above proc^nre was elaborated. The omiteion 
of tartaric acid by Feld is a distinct eimplification, he 
shows that not only i/s coDqpletoness of evolution of l^pdco* 
cyanic acid attainebC but that risk of conourrenl ddeem* 
position . of sulphide, evolving sulphuretted hydt^n, 
also eutir^y obviated by emptying lead nitrate m the sole 
reageat.;'“, ■ , ^ ^ ^ - c-,* '* *'i:' 

' The lesulte In’ Tdhle VI. above dleariy frbyb ^ A 

llw«ge ■^converitittn df hyAr0t)y|lOTC mdld into ^ 

effected’ hy tbe^ ageitey of Iteate ^ 

subiteDee mhi&titined ^ at a tenqtetatiife 
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and that Claus-kiln conditioug i^ud sulphuretted hjdro^;en 
are specially favourubie to a high yield. VV^e have noAv to 
enquire how far luch a reaction as HC-N” + 1120 = NH,-*- CO 
it likely to affect the kiln reaction itgeif in gas-liquor works 
where cyanides are not infrequently present in the reacting 
mixture. 

No complete data are yet available for tracing the kiln 
reactions by quantitative estimation of the gaseous con- 
stituents at various stages in their descent through the kiln. 
We are compelled to roly, therefore, in this prehmiiinry 
inqui^ upon analyses of the final gaseous mixture leaving 
the kiln and chamber, and of the solid and liquid products 
that separate. The limitations of the methods for analysing 
exit-kiln and chamber gases have been already discus.sed, 
and need not be rehearsed j methods for the direct estimation 
of SO3 and other constituents in addition to H.2S and SOj 
are now under oonsideration. Analysis of the recovered 
aalpbur from the chamber, though presenting less difficulty 
in ite^f than that of the gaseous products, is unfortunately 
complicated by the impossibility of exactly determining how 
far the chamber product obtained is the result of the high 
temperature reactions in the kiln itself, and how far of the 
low^ temperature reactions that subsequently proceed to a 
limited extent in the chamber: e.g.^ interaction of residual 
HjS and SOj, in presence of moi.sture, to form free sulphur 
and tiiiooic and thiosulphuric acids, see Table HI., while a 
farmer factor is introduced by reason of the oxidising 
action of air on the recovered product when withdrawn 
from the chamber. Analysis indicates, however, that wo 
may regard the recovered product of the ('hance-Clnus 
process as consisting essentially of pure sulphur, and that 
of the Claus process in gos-liquor works as a mixture of 
free sulphur and ammonium sulphate with more or less 
ass^iated moisture, in proportions determined almo.st 
entirely by the reactions in the kiln itself, the low tem- 
perature products of the chamber reaction being present 
only in insignificant amount. 

The kilo reactions yielding free sulphur have been 
already fully discu.ssed ,* it remains only to consider those 
responsible for the presence of ammonium sulphate in 
gas-liquor works kilns the amount of which on occasions 
approaches, and even exceeds, that of the free sulphur itself. 
See Table IV. 

As regards the base, ammonia, the tests at Works W. 
indicate that a largo proportion of that found in the exit 
gases from the kiln — certainly not less than 85 per cent, 
of the total amount found on the occasion of our tests — was 
derived from the decomposition of cyanides by steam. It 
is impossible to state the exact proportion in any given 
instance, because there exist no means of ascertaining how 
far the ammonia entering the kiln as such, during periods 
of irregular working of the saturator, survives the high 
temperature in what we may call the oxidising zone of the 
kiln,^ where oxygen is present in large excess over that 
required for the simple reaction IIjS + OsHjO + S (the 
excess amounting in one case to over 200 per cent.), and 
where steam is at a minimum. Whatever its previous 
history, however, ammonia is undoubtedly present in the 
exit kiln gases, mainly in combination with sulphuric acid 
as ammonium sulphate, but in lesser degree also with 
sulphurous acid as ammonium sulphite (see analysis, 
p. 684 ) ; the latter body would, of course, rapidly suffer 
oxidation to sulphate when the recovered product is exposed 
to the air on opening the chambers. 

The origin of the sulphuric acid found in combination 
with ammonia in the exit kiln gases has an important 
bearing on the Claus-kiln reactions; /rre sulphuric acid 
does not appear as a final product of the kiln reaction 
in normal working, either in the Cbanco-Claus process or in 
the Claus process as applied in gas-liquor works, the small 
traoet of that acid found in the recovered sulphur in 
certain parts of the chamber being attributed entirely 10 
the oxidation of occluded sulphurous acid on exposure 
to air. The presence of combined sulphuric acid in the 
latter olau of works appears to be governed entirely by 
thb presence of ammonia in the reacting mixture in actual 
or potential form (as hydrocyanic acid), and under such 
conditions inlphuric acid must be regarded as much a 
product of the kiln reaction as sulphurous acid itself. 


Whether k is formed in the upper and oxidising zone of 
the kiln in normal working, to be subsequently t educed by 
vapour of sulphur and sulphuretted hydrogen in the lower 
zones, when ammonia is not present to combine with it, 
ia a question that can only be decided by a complete 
analysis of the gase^i, extending to an estimai ion of all 
its constituents. Indirect evidence, however, in the case 
of Works B. does exi.st— ^ugge8ting this formation and 
survival — in the hiet that the oxygen deduced from the 
products of the kiln reaction (water and free sulphur) 
shows a marked divergence, 2*6 gnus, (on H grms, per 
100 litres of reacting mixture) in place of 13 * 6 gnus, entering 
the kiln as deduced from gas analysis, while in the case of 
Works A., where no cyanogen is present, the amounts were 
V’l and y*7grms. respectively (see example. Works A., 
p. 582 ). Analysis does prove, however, that sulphtltie 
acid and ammonia are ultimately present in the recovered 
sulphur in equivalent proportions, and that we may takft 
the amuant of ammonia us governing the amount of sul* 
pburic acid that survives. We have shown that the amouitt 
of ammonia itself in normal working is controlled byUie 
hydrocyanic acid present in the reacting mixture, tnd 
the conclusion is reached, therefore, that this latter body is 
a factor that governs the character of the recovered sulphur 
to a very material extent. Given the amount of cyanide 
and sulphide in the gas liquor, wo can calculate the per- 
centage amounts of Iree sulphur and ammonium sulphate 
in the recovered sulphur. The result is both interesting and 
instructive. 

Thus, taking works B, (', we have per 100 parts of gas 
liquor used : — 


Works IJ. 1 Works C. 


TotalH,Sontennffkilu in terms o/siil|d)ur , ( 0*230 

Less Niilphiir coiiiliined ivith Nil, as i 
(Nri4)280, ' 0*033 0*020 

Net free sulphur b.y liifferonro 0*320 0*191 

Ammonium siilplmto cciniviilent of HCN 
entering kiln 0*13.'5 0*119 

Total product recovered 0*4111. 0*.310 


Whence, per 100 parts of dry recovered product : — 


Works B. Works 


rnlcnlnterl. ralculnted Found 


Free sulphur 7 1 Hi Hi 

Ammoniuni sulphat-* 20 , 23 


Note.— T he above cnloulalions are entirely theoretical. They 
indicate the percentapo coinpo.sitiou of the recovered sulphur oil 
the assumption that the ammimtum sulphide and cyanide in the 
ras liquor yield the full equivalenta of sulphuretted hydrogen and 
hydrwyanic acid respectively in the reacting mixture and that 
relations proceed to completion to free sulphur and ammonium 
sulphate. No exHct data yet exist for attempting a solution based 
on practical working. 


Appendix. 

Calculation of Thenrelival Temperature attained in Clau» 
Kiln by Products of Reactions. 

Data for Calculation . — See Jour., 1903, pp. 462, 46.3, 

Discussion of the Thermal Effect of the 
Reversible Reactions (2), ( 4 ), p. . 577 , on their 
simplest basis, excluding Nitrogen. 

( 4 ) 2H2S+SO2 = 3 S + 2H2O ; i.e. ( 2 ) reversed. 

Temperature of reaction assumed to be 316 ° C. (- 
601 ° F.). 

( 4 ) L Sulphur entirely in the form of liquid. 

' ( 4 ) ii. „ „ „ vapour. 



jransU,lWt.] 


LlVtEPOOIi SBOIION. 


8^ 


(4) j]-“Availttl)le heat- - 

Total. 

=> + 123,129 


9.480 

71,970 


6,143 

i3.«80 = - 131,028 
Net heat (absorbed) « - 7,894 


To raise 38 (96 grms.) from 0® C. to 
316'’ C., and vaporise, we have — 

(а) Solid to 115® C. * 96 X 20*7 

(б) To molt at 115® C. * 96 k 9*4 

(c) Liquid to 816° C. s= 91 x 6C‘5 

(rf) To vaporise at 818® C. = 9>l x 862-0 

00 X 452*4 ^ 43.480 


•ouKtic 111 oy reariiPE 
80a ^ «'1544 > 816 x 64 = 3,123 

2H|S = 0*2423 X 816 X 08 = 6.206 

2Hs + Oa (water vapour) = 114.800 

Heat absorbed-- 

To decompose 2HsiS - 

SO* 

To raiso products to 816° C. and 
vaporise the sulphur— 

2HjO = 0*64 X 86 X 316 - 

as (as below, vapour) = 


Whence, per combustion of 100 litres of moist reacting 
mixture (15 '6“ C.)* 

Heat evolved by (3)— 

Sulphur dioxide produced yielda- 


71.970 X 


M*P3 

64 


= 28,490 


less sulphuretted hydrogen decom- 


posed » 4,740 X 


13*46 , 


1,376 


Water vapour produced yields— 
C7,4UO X 


18*40 

84 


u,m 

<82,7S4 


Total heat evolved 


Products 

Sulphur dioxide 
Sulphuretted hydrogen 

Aqueaus vap jur 
Nitrogen 

Theu — 


«rms, 
e 25*88 
a 28-94 

X 8*42 (i 

r66*6 


! 18 X 4- l*3carri*d) 


(4) i. Available beat — 


Total as above == +123,129 

Heat absorbed — 


To dHCompoHO HaS, 80a as above 

= 81.430 

To nilae products to 316° 


sulphur assumed to remain 


liquid— 


21180. as above 

= 6,143 

38 (as below, liquid) 

= 8,078 = - 96.271 


Net heat (evolved) = + 28,856 


Rise of temperature = (< - 16°) C. 

Sulphur dioxide absorbs— 

26*33 X 0*1544 x (^ - 16) = (^ - 16) x 3*91 
Sulphuretted liydrogen— 

26*94 X 0*2*23 x (^ - 16) ^ (7 - 16) x 6*51 
AqiKOus vapour— 

8*42 X 0*b2 X (^ - 16) = (r - Ifl) X 7*75 
Niirogen— 

66*6 X 0*23 X (; - 16) = (< - 16) x 10*33 

Total heat absm I cd ■= (^ - 16) x 87*51 ♦ 


To raise 3S (90 grms.) from 0° C. to 
3 1 6'^ C., we have — 

Total heat = 96 [20*7 + 9*4 + 60*3] 

= 96 (90*4) = 8,678 


lujuatiog, we get — 


it ~ 16) 37*51 = 49,538 


t = 1,330® C. 


5 = Maximum temperature 

(.attainable, if reaction (4) » 0. 


Theoretical Maximum Temperature 
attainable tn the Claus Kiln with Sulphuretted Hydrogen, 
100 per cent., proceeding on the assumption that 
Iteaction occurs in two Stages (3) and (4). 

See p. 577, col. 1. Nitrogen included. 

(3) 3H2S 30 + 12N - 2H2S + SOo + H2O + 12N. 

(4) 2H2« + SO2 + HgO + 12N = 3S + SH/J + 12N. 
Ileactiou (3) is assumed to take place at 16'’ C. 760 mm. 

(moist gases). 

Reaction (4) is assumed to take place at the temperature 
theoretically attained in (3) 1,330° C. 

<c) Ail* for the purpose of all these calculations is , 
assumed to have the composition, by volume^ 1 of | 
oxygen to 4 of nitrogen. I 

Reacting mixture per 100 volumes (moist 16*0° C. 1 
760 mm.). I 


Sulphuretted hydrogen = 28*1 = 40*4 grms. per 160 litres. 


Oxygen = 14*0 

^]9*6 „ 


„ 

Nitrogen = 66*2 

= 66*6 „ 


.. 

Aqueous vapour = 1*7 

= 1*3 


** 

100*0 





Assuming that of every three atoms of oxygen reacting, | 
two form sulphur dioxide and one forms water, we have ! 
per 100 litres — j 

Sulphur dioxide produced = 2/3 x x 10 grms. j 

s 25*33 grms. • ! 

Grms. 

Total sulphuretted hydrogen entering » 40*40 | 

l/8ttl reacting to sulphur dioxide 18*46 I 

Bolphurcited hydrogen available for reaction (4) « t6*t>4 j 


I Stage (4). — Reaction proceeding (at 1,330° C.) on the 
1 lines of the equation— 

2II2.S + SO2 + HgC) + 12N = 3S + 3H2O + 1£N. 

Sulphuretted hydrogen = 26*94 gnns. 

.52 

= 26*94 X = 25*35 grms. sulphur. 
Sulphur dioxide = 25’,53grraM. 

= 25*33 ^ \ - 12*66 

,58*01 Total. 

Aqueous vapour from (3) = 8*42) 

Add ditto produced (4) = 20*94 x = 14*26) 2** total. 

Then, we have for reaction at 1,380° C. — 

Heat brought in by reacting gases— Calortes. 

Sulphur dioxide .. = 26’33 x 0-15*4 x 1,830 = 3*91 x 1,880 
Sulphuretted hy- 

dre^en = 26*94 x 0*2423 x 1,880 = 6*58 x 1380 

Aqueous vapour = 8*42 x 0*92 x 13.50 » 7*75 x 1,830 

Nitrogen = 66*0 X 0*29 x 1,880 « 19*32 x I38O 

Total * 87*61 X 1330 

Heat produced by oxidation of the sulphu- 
retted hydrogen to water vapoui* = 4938S oaloiief 

26*94 

water vapour = 57,400 x = 45,480 „ 

+ 95,868 

I^sa heat required to decompose the sulphu- 
retted hydrogen— 

= 4.740 X = 3.756 


Net heat evolved « 68,tS!2 



m JO0KNAL OF THfi IKDUSTEY. 


Af before, let i' be final tempemture, 

Then-- 

To raiso aqueous vajwur from o" C. to t' be-it required— 


- t' X 0*84 X ‘22*(;S . 


i' X 19*()."j 


Ditto mti'ogen-- 




J.-, X 0*283 X (;(J*G . 


X IS'Kj 


l)il(o Kulplmr— 




Toiiiise from 0° C. to : 

310° r. 



and vaporise = 

= hli X 38*01 ' 


+ 17,200 

Vapour to from 810° 



I 

= (/' -- 310) X 

3S*()1 X 0-{!H = 

X 3*01 

- 900 


Total heat rciimrcil --- /' x |()-5>4 + m,2M> 


j Whence, per combustion of 100 litres of moist rcactib^ 
} mistare (Ifi® C) — 

Heat evolved— 

Sulphuretted liydrtigeti to free) 4ft'00 
sulphur ) ^ 54 ^ 5-,0C3 = 24,020 

Vreo sulphur to snlpluir dioxide = x 71,070 - 8,404 
Totii! 28,884 

Products — 

Freesulphur — 

Sulphurdioxide ■= 81 „ 


Equating, wc get — 

f X 40*1)4 + 1(5,240 = (13,122 


415, 8S2 
40-04 


1,150M'.») 

2,100^ F. ) 


IVInximum teni]W*ruti»rc 
ai tamed if (3), (4) occur 
simultnnwusly. 


Sulpliurctti’d li^>(Juigeu — 0*7 „ 

Water — x 18 = 8T» -5 1 '3 carried = 9*8 pms total. 

Assume that the whole of the ssilphur is in the form of 
viipour — 

Then — 


The calculations in Table I. proceed entirely on the line** 
practical working; the following e\jimple Is piven to 
illustrate the method by which the results are reached, see 
also .T., 19011, ])age 104 , — ' 


Rise of temperature — (f — 1(1) ' C. 

Nitrogen absorbs — (/ — IG) x 31 '3 x 0-250 = 

(t ~ IG) x 8*88. 

Carbon dioxide absorbs ^ C^ - 10) x 93*8 x 0*313 
=■ (f - 16) X 29-36. 


hlXAMCLE. — T auLE T., WoilK A. 

1. On the lines of equation (1), p. 577. 

2. On the lines of equations (3), (4), p. 577. 
1. ReactinK mixture (IC'^ C. inoiNt) — 


H,S 

COj 

.. 11*7 

.. - 60*5 

Permanent Gases, 

0..’ 

.. = 7*2 


N 

.. -- 2il*9 

Aiiueous vapour — 14 

Aqueous vapour. . .. 

.. = -1*7 

) , 

Entering.... 

.. =100*0 



Water absorbs =- (< — 16) x 9*8 x 0*004 «= 


0 - 16) X .'>*92. 

Sulphur- IVrGnn. 

To heat solid li-oin 10" I 0 115^ i= ()- 18 X 10 ;) - ig-o 

To mhlt to liquid Jit ll.'l" r? 9*4 

To lieat liquid to .'50 x ‘201 (50*8 

To vaporise liiiuirl jit 310*^ ^ ;5(j‘2'() 


ITjO approx, 

Wlieiice, in converting 13*6 grms, of solid sulphur at 
ir>‘6^ into vapour at 316, 450 x 13*0 6,120 

calories are absorbed. 


Whence, per 100 litres of reading mixture (16" C. 
760 mm.)— 

Entering— 

firms. 

^liti-ogen ~ 2.8*9 x r*>5.'i x 34-3 

- *273' 

Oxygen - 7*2 x 1*480 x =r 9-7 

273 

Carbon dioxide flO'.’J x 1*90(5 x = 03*8 

273 

Sulphuretted hydrogen .. . = 11*7 x 1*523 x - U5-.s 

273 

Water vapour -- 1*7 x 0*803 x 1*3 

Leaving (hpf ehambt'r)— 

3*0 1 

Sulphur as HjS = *28^32 ~ ® 

Caloulntod as HjS = 0*71 
Sulphur as SOx- = 15-432 ^ 23-32 ^ 

Calculated as SOj = 3*08 

And aulphurcited hydrogen— 

. Entering = 1(5*80 

Leaving = 0*71 

Reacting to free sulphur = 16*09 x = 7-6 grins, oxygen. 

Calculated as sulphur... = 1.5*15 

Reacting to SO 2 ... = 1*54 « TO 

Net fjrec sulphur -13*61 9*1 calculated 

trom pro- 

duct8.t 

9*7 entering kiln, 
see above. 


• Note.— T he same final temperature <1160° C.) ia reached if the 
caleulatioA ia made on the lineaof equation ( l ) , see p. 677, in tvhich 
oxidation to sulphur and water is represented ns occurring in one 
stage. , . 

t See remarks, p. 580. 


To raise 13*6 grms. of sulphur vapours from 316° to f' 
(< - 31G) X 0*08 X 13*6 (< - 316) x 1*09 = 

I (/ - 16) X 1-09 - 344. 

Sulphur dioxide absorbs (f - 16) x 0*1.5-14 x 3*1 =*. 

! (/ - 16) X 0*48. 

j Sulphuretted hydrogen absorbs (f — 16) x 0* 2423 x 0 *7 
I - (<- 16) X 0*17. 

Equating, we get— 

(f - IC){8*88 + 29-36 + 5-92 -f 1*09 + 0-4H -f 0*l7t 
i + 6,120 - 344 = 28,384. 

! t = 508° C. \ 

I 946° F.r 

2. Maximum temperature attained in kiln calculated, Oo 
I the lines of the equations (3), (4). p. 577. 

(3) 3HoS -f 30 + 12N = SHJS + SO2 + HjO + 12N 
(Evolution of heat). 

: (4) 2H2S -f SO, -f H,0 -f 12N - 3S + 3H2O 12N 

I (Absorption of heq,t). , . , ' ” 

It is assumed first, that (3) proceeds to completion, the 
oxygen id the reacting mature reacting to form the full 
, equivalent of SOj, further, that do free sulphur is pro-* 
duced at th>8 stage of the kiln reaction ; secondly, that 
residual H2S and SO2 in the exit gases result from the- 
failure of reaction (4) to complete itself. 

I 

j Slayc (3). 

Assuming that the oxygen present produces its full' 
equivalent of sulphur dioxide, iriy have (Bee abova)— 

Sulpbur dioxide produced « | x 9*7 x 12*98 grmst 

equivalent to J*' x 12*93 « 6*87 grms. llaS, 


• Grms. 

Total sulphuretted hydrogen entering =16*80 

Rt‘acting to sulphur dioxide...... = 6*87 


' ^Sulphuretted hydrogen avaikfblefor raatstkm (4) ««• 







Whence, per (totnbtifition of 100 litres of moist wiee^g ‘Eqtlatlfcg, we 


mixture Oi)i- , 

Heat evolved by reaction (3)— 

Sulphur dioxide produced yields ^,070 x ^ - « 

I^ss sulphuretted hydrogen decomposed 

0*87 - 
= 4,740 X g- = 

, 1 -1 <V87 

Water vapour produced yields fi7,400 x 


14JM0 calories. 


' Total hetit evolved . /. . 

Products — 

<Trms. 

. Sulphur dioxide; 

Sulphuretted hydrogen srOS 

Aqueous vapour. . . . . 4’‘J3 ( - 18 > 


I ' x'itt-ftO-f 6,770 « 2»,m 
t' X 46-90 = 28384 

V s? 508® C.> =i Maximum teiuperaturo lif 
04B®F.J' otjuations (8), *(4) occur 
siiuultaneoualy. 

The theoretical maximum temperature according ib this 
hypothesis must lie between the ralues ,508°C.an^d 556® C-**^ 
94G"F. and 1,033® 1?. ‘ 


Calculation of Air Supply to (Jlaus.Xiin trccUittff / 
Saturator Gases, 


+ 1*8 curried). 


Then — 

Hise of temperature = (J^ -1(1)® C. , . , 

Sulphur dioxide) J 2- 03 x 0-1544 x (V - 1 ( 1 ) ^ - 10 ) x Voo ■ 

absorbs '..5 

Sulphuretted > 0-2423 'x (< -4o) ()f - JO) x 2-40 

hydrogen 5 ^ ^ ' 

» Aqueous vapour ..4-93 x 0-(I2 x {t —10) -- {t — lOl x 3*C0 

Carbon dipxide-..,93*8 x 0-32-3 x (A — 10) ^ {t~ 10) x 30‘20 * 

Nitrogen ?.4-3 x 0*261 x (^-10) - (if —10) x 4^*95 

{t - 10) X 40-00 


Let saturator gas entering f COj ** sr, 
kiln contain, per 1G0«^ HoS ==? y. 
volumes [Air *= 100 — (.r + y).* 

Let V velnmes of air enter kiln per 100 volumes of 
saturator gas ; 

V' — volume of exit gases after reaction has spent 
itself. 

i rtX_), or' 

Let lOO volumes of exit J HgS — y' 


Equating, we get— 

(f - iry) k 4G* 60 25,178 . 

' t =- 556® C. 1 Maximum attainable 

1 ,033® F. J if reaction (4) — 0. 

Staye^ ( 4 ) 2 H 2 f!l, + SO 3 + H./J + 12 N 3S + SHgO + 12 N. 

Sulphuretted hydrogen available * ' 

from ( 8 ). = 9*93 grmS, 

Less ditto esraping in exit gases = 0*71- 

Net reacting = 9*2-2 = ' H'T grms.' Sulphur. 

, Sulphur dioxide availuhlo from (3) lfi-93 grms. 

Li*ss ditto escaping = 8 -98 „ 

'Net iX'iiotuig = 9-85= 4 -»ffi‘ms.«ulphttr. 
Total sulphur =18-6 „ „ 

' ' 18 '' * 

Water from (3) 4*9 + water produc^di^j x 9-2 » 

9 • 8 grmSi total. | 

Then we have for reaction (4) at SSG'^ Oi ' ' j 

Heat brought in by reacting gases— j 

Sulphur dioxide ’ ' ’ =‘t2-ji3'x 0‘l5i4'X 51^6. | 

Sulphuretted hydrogen = 9*98 x 0-2423 x 5.56. 

' Aqueous vapour ' 4'0 'X 0*62 x 656. 

Carbon dioxide ' = 08’8 *x 6*822 x 558. 

Nitrogen J =r 34*8 ' x 0*261 x 5!?ll. 

Total s 656 X 4d- 6 b’ = 25, *910 

"Heat produced by oxidation of hydrogori to • : ** 

water vapour = 67,400 x = 15,666 41,47'' 

'Heat i-equired to decompose 4ho sulphn* ' ' 

, ‘retted liydrbgen = 4,740 X , = 1,£85 , 

'ITitto ‘ ' sulbhurbus acid 'i: 71,97(7 “ ll,09(f = r- 12,8 6 5 

Net heat evolved ^ 29,110 

As before, let = finaVtebip67atUitl',^ * 

Then— ‘ ‘ , / - 

To j '«»id»fl>y^*!V"^‘?dy=.i-x- 0 -S« 28 x ;0'7±0>W#' ■ 
hydrogen tor ,j 

Ditto' ' sulphur dloxiile X 0*1544 x^*5''l F=b‘48^' 

'To raise aqueous vapour to'^' 0*04'’ x/’9*8^‘!= 5*92f' , 

Do. carbon dioxide ^ x' 0 /s¥s x 93^8 =i29‘86r 

> Dd. ’^nitrogen ' ' -b: x of‘259 'x'84*8 = 8‘89e^ 

To raise sulphur vapour from 316^0: -fcb'f' ‘ » ’ 

/=■(/' - 816 ) <x 0 ^t )8 X l6'« * - 0 * 8 #* + I’OW' . 

. .. ... .1 / . M Tp^j'h^gjtjTQftdW 


5*4' X ()*2428 'X ;0’7±0»17f 


ga«es contain | nvJg = ^ 

Ln == 100-(ar^+ y'+ z'). 
Suppose y (the volume of HgS entering per 100 volntpes 
of gas) to consist of three partSf— 

y, — volume of HgS that passes through, the kiln 
unchanged. 

y., = volume of HgS that reacts with half its volume of 
oxygon to form splphur and water. Thus— 

ILS 4 - O = HgO + S, where decrease in volumo 
due to reaction = 1 • Syg. 

y J = volume of HgS that reacts with one and a half 
times its volume of oxygen to form SOg nnd 
water. Thus— 

HgS + ™ KgO 4- SOg, wfacre decrease of 

volume due to reaction = 1 * Sy^. 

Now, J 

V' -H 1 * 5//g + 1 - 5y;t « 100 + V. 

V = V' - 100 -e 1 *5 (y.g b ya). 

Further, 

Since COg is unchanged in its absolute amount in 
passing through the kiln — 

^ , whence V’'' = 100 
x' 100 * J? 

Further, we have — 

y = yi ■+• yg + 'whence (yg + y;,) - y - yi, 
and— ' 

because y^ passes unchanged through 

y Iw 

'■ the kiln. 

Replacing by wo get yi =y' J, 


(y 2 + yd ^ u - y' / 

rFinally, replaciag ’V' by ICO J,, and (yg A yd — 
1/ in the general equation, we get — 

^,‘100 i- 100 + 1^5‘(.y - 

In this equation — 

repi'eiieiits the reduction of volumb diie ito oheWklal 

. .u,:. 

;*) 

is the exftreMlbn for the .volume of air 

^ gifi, if ijuch. ruction ol 

■* Sec footnote, P. 57 I 1 I” 
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t0O. JOUBNAL OF THB BOOISaf Of OHKMICAL INDUSTET. 


Defected, which may be done when sotJiraior gas is very 
week, as in the Granton experiments) mentioned in our 
paper in 190.'). 


Calculation of the Relation of the Volume (f 
Reacting Mixture entering to that of the Exit GoMee 
leaving the Chance ’Claue Process Kifn^ both measured at 
Atmospheric Pressure and Temperature. 

Let i'' volumes leave per 100 volumes of reacting 
mixture entering. 

y B. volume per cent, of H^S in ditto. 

y' as volume per cent, of HjS in the exit guses. 

As before, we suppone y to consist of 3 parts — y^ ya + 
where — 

yi ■» residual HjS leaving in exit gases ; 
ya = volume of HaS reacting to form sulphur and 
water ; — 

HaS + Qo-HgO + S; reduction of volume = 
1 • jyg. 

ya = volume of HaS reacting to form sulphur dioxide 
and vater ; — 

HjS + 03 = H3O n- SO3 ; reduction of volume 

= i-.W 

Then we have — 

y, : y' ; : ?/ : 100, whence y^ • 

Now volume of gases entering = volume of ga es 
leaving + reduction due to renctiori, 

Hence — 

1(1M = v' + I'T) (;/2 + 

Also — 

y == .Vi ■+• //•: + y■^ and (yj + //.,) = y - y^. 
Wherefore— 

InO = u' + l-.'i (y - yi). 

Heplacing in the equation, Vj by , 

We have — 


Whence — 


I00 = ,.'+1-D(y-';'J'). 


100 


(10ft-I-5jy) 

(UK)-l*.V) 


Or, if v" leave per 1 cb. ft. entering, the equation 
becomes— 


,// * (100 “ I'Gf) 

(100 - 

In conclusion, we desire to acknowledge the advantage 
we have received from discussion of the tbermoobemical 
reactions with Dr. Affleck, who has been of great assist- 
ance, by reason of the independent investigations on which 
he is indeed still engaged, not only in developing, but in 
initiating the hypothesis set out on page 577. 


ERRATUM. 


STUDIES ON THE CLAUS REACTION, PART I. 

Journal, 1903, page 464, right column, Work C. 
Column Holder Gas— Reacting Mixture, for Air — 

read 

^1N«40*0' 


43-8 

for 146*4, read 152 8. 


!, and 


Discussion. 

Mr. J. Hatdn Mokris said that in quite a number of 
different Claus kilns he had found a considerable quantity 
of ammonia in the shape of sulphate and sulphite of 
ammonia, and it was very interesting to him to know that it 
was doe in many cases to conversion of the hydrocyanic 
acid into ammonia. It had struck him that it might be 
pqjuible to construct a Claus kiln in which the formation of 
ammonia would be impossible — a kiln in which the contact 
substance and tbe temperature could be regulated so that 
the cyanide would be completely decomposed into nitrogen 


and there would be no ammonia formed at all. He had 
also found in the Claus kilns a considerable amount of 
sulphur which was insoluble in carbon bisulphide, and it 
would be interesting to know' under what conditions this 
amorphous sulphur was formed and how the condition of 
the sulphur varied. In some cases he had found as much as 
15 per cent, of amorphous sulphur in the product. He 
further wished to know whether Mr. Carpenter had had 
results from two different works where Claus kilns had been 
in operation, whether in each ca^e the cyanides had been 
proved to be going in, and whether in both cases tbe 
ammonia had been formed. It seemed to him that if the 
results of several works were taken, and the cyanides were 
prove<l to be going in, it would then show that tliey all 
worked in the same way, and in each case were converted 
into ammonia , 

Mr. Arthur Carry asked, in reference to the very small 
yield of flowers of sulphur in the chamber in tie instance 
he had quoted, viz. 4 per cent., whether the 4 per cent, 
of the total sulphur was collected in the chamber, or was the 
sulphur which was supposed to be made in the chamber 
and deposited there. It was a very difficult matter to 
determine whether the sulphur which was deposited from 
these gases was really carried in the form of vapour from tbe 
Claus kiln itself, or was formed by the continued reaction 
between the residual sulphur dioxide and hydrogen 
sulphide. He had seen a number of analyse* from time to 
time of the exit gases from (’laus kilns both before and 
after they had travelled a long distance in flues. They knew 
from the necessity for pi'riodical cleaning that sulphur was 
deposited in those flues, but there was a very small drop, if 
any, to be noticed in the sulphur content of the gast.'* as 
shown by analysis. 

Mr. Heurkrt Potter inquired whether, in tbe experi- 
ments mentioned with the small kiln in regard to the 
mixture of cyanides and sulphuretted hydrogen, varying 
quantities of air were used. In some works tbe kiln was 
too 1)ig for the work, and he had noticed considerable 
difference in the smell of tbe exit gases from the oxide 
purifier ; in one or two cases the smell of cyanides was 
noticeable. He wondered if the quantity of air would 
materially affect the conversion of the cyanide, for when the 
kiln was too large more air was admitted in order to 
maintain the heat. 

Mr. R. H. Clayton inquired whether Mr. Carpenter had 
any experience of Walter Feld's method of analysis for 
cyanides in gas liquors. It was a simple method, and he 
had found it give good and accurate results. As regards 
the practical working of the Claus kilns, what had been the 
highest maximum yield that had been obtained from the 
hydrogen sulphide in the waste gases from ammonia 
plant ? 

Mr. Eustace Caret asked if the author, in his allusion to 
pyrometers, was referring to electrical pyrometers, where 
heat was measured by the resis-tance to an electric current. 
His experience some jears ago with electrical pyrometers 
was not fortunate, but probably they were much improved 
now, and he would be glad to know if they were reliable 
and lasting. 

Mr. W. H. ('OLEVAN asked if Mr. Carpenter found that 
the condensing space required for the Claus process in a gas 
works was very much greater than at alkali works. The 
large proportion of carbon dioxide would seem to de- 
mand it. 

Mr. R. Forbes Carpentkb, in answer to Mr. Morris, 
said that tbe influence upon conversion of cyanogen into 
ammonia of different contact materials in the Claus kiln 
was a subject on which the authors were* not yet io.a 
position to speak; the apparatus for the trials had had 
to be Rpecialiy made. No experiments had as yet been 
made. As regards the works tests, experiments in 
Works A. and C. had been concluded before the gas liquor 
used had been tested for cyanide ; in Work A. this was 
absent ; its amount in the liquor used at Work C. was ascer* 
tained only after the conclusion of experiments at Work B. 
In reply to Mr. Arthur Carey, the reaction among the 
gases in the cool sulphur cbauiber, which he would And 
described in the text of the paper, was ascertained bj a 
series of concurrent inlet and exit tests corrected to standard 





volume AS oompared witb that of inlet js^Mes^^to th«’. kiln, j 
While in % ^Hrtol obamber it was impossible, as Dr. 'Hanter 
bad shown/ to neourately determine by aueb analysis what 
amount of acid was aetoally made in that chamber, in the | 
present case it was possible, by filtering out the sulphur i 
suspended! in, ^he gases* jto errivC; at correct figures for 1 
sulphuretted hydrogen and sulphur dioxide (in the abseppo 
of ammouiacal compounds), and so to reach a figure for j 
work done in the cool chamber. In the small Claus j 
kiln experiments they had not desired the presence of air ; 

It was impossible entirely to exclude it, and, as explained, | 
the iudsakage of air in the last experiment had markedly ! 
increased the rate of flow of gases through the contact 
material; but in this last exptTiraent, .where sulphuretted 
hydrogen was present, as in Claus kiln couditions, they j 
could see by the jump up in percentage conversion the ! 
protective effect of this gas on hydrocyanic acid and 
ammonia, both of which air would tend to destroy at the 
temperature used. As explained to Mr. Morris, fresh 
apparatus was being preparecL They had not tried the 
Feld method of estimating c^'anides mentioned by Mr. 

( Uayton. They had no figures to communicate as to higliest 
yield of sulphur in gas liquor wmrks plants, nor could they 
give figures as to comparative condensing space required 
in these and Chance-Claus plants. 


i-onljon Section. 


Meeting held at fJurlington House, on Monday, 

Mag 2nd, 1904. 

MR. WALTER F. UKID IN THE CHAIR. 

THE OLDEST DOCUMENT IN THE IlfSTORY 
OF GUNPOWDER. 

nv OSCAR OrTTMANX, M.INST.C.E., F.T.C., F.O.8. 

The so-called ancient records concerning the invention of 
gunpowder should be approached with great caution, siuce 
manuscripts of doubtful date and origin which had been 
inadequately translated were used to serve various nations 
and individuals as proofs of their claim to this invention. 
t)nly such documents present a special interest, which 
furnish information about the time preceding 13.54, and as 
there is no doubt that even the Arabs did not shoot up to j 
1313, although they knew gunpowder-like mixtures siuce 
1280, we are limited iu our inve.stigation to within a 
period of 40 years. 

I have shown in another place, that an Arabian itianu- j 
script in the St. IVtersburg Library, which was published j 
by Reinaud and Fav(\ is of no importance, since, apart 
from other objections, its date is very doubtful. The oft- 
cited • passage in the Indian “ Gentoo Laws ” also becomes 
valueless when correctly translated, and the description of 
rifles and of the composition and manufacture of gun- 
powder, as published by Prof. Gustav Oppert from the 
*SSakrauiti,”* is doubtless of more recent origin than he 
supposes. Oppert had before him only copies 200 years 
old of a lost original, and the learned Indian, l*raphulla 
Chandra Ray, peremptorily deniesf that the Indians knew 
gunpowder in the 14th century. 

The following are the only existing unimpeachable 
documents : — - 

1. The accounts of King Edward Ill’s private wardrobe 
from 1344 to 1347, and the accounts of the same King’s 


• Ott tho Weapons, Army Oi^anisntlon, and Political Maxims qf 
the Ancient Himlue. Madras, 1880 . 

^^^Praphulla Cnandra Uay, ttisioiy of Hindu Chemistry. London, 
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great wardrehe frotn 1845 to 1849; in both of ifhieh thete 
are entries of payments for gunpowder, and alio sutphiH' 
and saltpetre^for the King's guns. 

2. The accounts of the town of Ailc-la-Chapelle of 1846, 
showing some expenditure for an iron gun and saltpetre for 
same. 

3. A document at the town library of Tourney, giving an 
account of experiments with a gun in 1346 by Pierre de 
Bruges. 

4. The accounts, published in Jilurator.i, Vol. 24, of 
Aiinone di Challaiif, Sire di Fenis, Guardian of Lanro ia 
Northern Italy from 1.347 to 1348, according to which 
Master Hugonino di Chatillon in 1347 made 4 bronze guns 
for the Marquess of Monferfato, iu the Aosta valley, each 
of which weighed about 45 lbs., was fired by means of 
gunpowder, and threw leaden balls with large, iron-bound 
arrows. 

а. The accounts dating 1342 for the artillery of Rihoult 
Ca«rle, published in the “ Jifcmoires de la Soci6t6 des 
Antiqiiaircs de la Moriuie,” tome ft. The guns threw 
wooden arrows, bound with iron, and centred b}' means of 
copper discs. The price of the powder was about 3Uj. per 

I pound. 

б. A document in the Paris National Library, according 
to which .5 iron and 5 bronze cannon were bought in 1319 

' for the defence of the town of C!ambray, for which Estieune 
1 Marel supplied saltpetre and sulphur, but in such small 
' quantities only (for the sum of 1 1 livres 4 sous) that at the 
c.visting jirices of that time barely pounds of powder 
would work out per cannon, 

7. A document in the same library, according to which 
^ Guillaume du Monlin from Boulogne aoknowledges the 
receipt on the 11th duly 1338 from Thomas Fouques, 
guardian of the galley-house at Rouen, of “ one iron pot for 
shooting fire-arrows, 48 iron-bound and feathered arrows, 
one pound of saltpetre, and half-a-pound of live sulphur 
I for making powder for shooting the said arrows.” This 
i would hardly give 20 grins, of powder to each arrow, 
j Hitherto there was a general disiuclination to regard these 
arrow-ahooting guns favourably, but 1 am now in a position 
lo give a picture of one. 

In Prof. Oppert’s above-mentioned book I found a foot- 
note, wnich drew attention to a manuscript in Oxfolrd 
dating from 1336, and I therefore endeavoured to get 
particulars and later on to inspect it myself. To my 
surprise the mauuscript jiroved to bear the date 1826. It 
is written by Walter de Millcmete, is entitled “ De Ofilciis 
Regum,” and is kept iu (Jbristchurch library. It is 
beautifully illuminated. ‘ I have only been able to obtain 
the right of reproduction for the new edition of my book 
on Explosives, the authorities of Christchurch jealously 
guarding any further publication. The manuscript begins 
as follows ; — 

“ Hie incipiunt rubrice capitulorum huius libri de nobilU 
tatibus sapienciis et prudenoiis regum editi ad honorem 
illiistris domini Edwardi dei gracia Regis anglie inniplentis 
regnaro Anno domini ab incarnaqione Milesiuio Trioentesimo 
Vicesimo Sexto,” 

Translation . — *‘Here begin the lists of the chapters of 
this book about the noble origin and the prudence of 
kings, edited in honour of the illustrious Lord Edward, by 
God’s grace King of England, who began to reign in the 
year of our Lord, 1326.” (This is old reckoning; King 
Edward entered his reigii in the year 1327 of the njw.) 

The contents of the book in no way refer to the history 
of the invention of gunpowder, buf only deal with tbo 
duties and qualities of kings. It must have been begun 
ill the reign of Edward IL, because it contains pictures 
of him os king, and no doubt it was originally intended 
as a present to him. , The very elaborate and rich illu- 
minations must have taken a long time, probably more 
than a year, since such fine work could aaljr be done iU' 
the summer months, so that it was very likely alreidy 
begun in 1325. 

There -is on the last page- of the manuscript a richly 
adorned frame euirounding the text, and on Its lower part 
the reproduction of a bottle-shaped gun resting on a wooden 

Ct 
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tr€ttle. The shape of the bottle resembles an antique m 
(see shetcb). It is closed by means of an arrow, which 
has a hall on its lower extremity, and a warrior in full 
armour is in the act of firing this gun by means of an 





incandescent rod, intending to burst the lock of a casile- 
gate. This gives us on the one hand an authentic and 
the oldest date for the use of gunpowder, and on the other 
hand, it is a most interesting illustration of the earliest gnus, 
and the manrier in which they were used. The gradual 
progress towards the use of the ball from the end of the 
arrow, only, and as is known, in the way of ball-shaped 
common stones, is so far only conjecture. 

I am indebted for the photograph of this interestiii|^ 
page to the kindness of the trustees of the Wake Trust, 
and for the information concerning it to the late Prof. 
York Powell and Prof. Webb, to whom 1 herCM'ith tender 
my sincere thanks. 

Now only we can believe a passage in John Barbours 
life of Robert Bruce, King of Scotland, which was written 
in 1375, and has hitherto been considered a fable. Barbour 
wrote of the year 1327 ; — 

** Twa noweltys that dai thai saw, 

That forouth in Scotland had bene nane, 

Tyminris for belmys war the tane, 

That thaim thoucbt than off grete bewte. 

And alBua woudre for to se ; 

The tothyr crakys war off wer, 

That thai befor herd nevir er.” 

So much appears now certain, that the knowledge of the 
propelling force of gunpowder-like mixtures must have come 
about between 1313 and 1325. I am of opinion that 
Btrthold Schwarz invented the guns, only the date of 
their invention must be put back much further than 1353, 
as written on his monument at Freiburg. 


iWantbfSter 5>eition, 


Meeting held on Friday^ March 4th, 1904. 


MR. J. CARTER BELL IN TUB CHAIR. 


THE IGNITION OF CLAYS IN KILN GASES. 

BY ARTHUR IlOPWOOD, A.R.C.SC., A.I.C. 

Introduction, — In view of the importance of the behaviour 
on ignition of clays and clayey mixtures in the manufacture 
of ceramic bodies, it is necessary to have the fullest possible 
knowledge of the deportment of clays when ignited in the 
presence and absence of the various gases which result from 
the combustion of (uel and pass through the ovens, or kilns, 
during the firing process. The combustion of fuel in 
clsyware kilns being variable and always imperfect, it 
follows that the gaseous product derived from the fuel and 
air is a variable mixture of nitrogen, oxygen, carbon dioxide, 
carbon monoxide, hydrogen, steam, ammonia, and hydro- 
carbons more or less contaminated with sulphur and 
compounds of sulphur derived fiom the impurities present 
in the fuel. {Cf, E. Orton, Transactions of the Amerieao 
Ceramic Society, Volume V., page 403, 1903.) In conse- 
quence, this paper deals with the behaviour of clays of 
known nature when ignited alone, and in presence of the 
principal gases which pass through clayware kilns. 


Occurrence and Nature qf the C/ay«.~Thirty clay? 
were selected for inve.stigation which occur at the various 
places mentioned below, the figures indicating the number 
of different kinds taken from each place • 

Red Tile Clays. — Tunstall,6 ; Ruaboo, S ; Accrington, 1. 

Common Brick Clays. — Barslesa, 1 ; Hanley, 1 ; 
Tunstall 1. 

Fireclays. — Huahon, 3 ; Stourbridge, 2 ; Burslem, 1 ; 
Hanley, 1 ; Goldendale, 1 ; Tunstall, 1 ; Coatbridge, 1. 

Stoneware Clays. — Burslem, 1 ; Ruabon, 1 . 

Ball Clays, — Newton Abbot, 1 ; Torrington, I ; Corfe 
Castle, 1. 

China Clays.— St. Austell, 3. 

The Tunstall and Ruabon red tile clays are red bodies ; 
the Accrington shale clay and all the conimou brick, fire, 
stoneware, and ball clays are grey bodies ; while the Cornish 
china clays are white in colour. On analysis, the Cornish 
china clays and the Tunstall red tile clays were found to 
contain only traces of organic matter ; while the Accring- 
ton, common brick, fire, stoneware, and ball clays were 
found to contain moderate or large amounts. The china 
and ball clays contain small, the fireclays and stoneware 
clays moderate, and the red tile and common brick clays 
large amounts of iron. The china clays and the Tunstall 
red tile clays are the only ones which are free from 
sulphides. 

Behaviour of the Clays on Ignition . — The behaviour of 
the clays on ignition was ascertained by heating the coarsely 
powdered clays to a bright rod heat for three hours in a 
combustion tube 30 inches long. When the clays were 
being heated in absence of external gases the tube was 
closed at one end, and when in the presence of one of 
the kiln gases one of the open ends was connected with a 
gasholder, or generating apparatus, supplying a current of 
the requisite gas. 

The behaviour of the clays was studied in the following 
gases, VIZ., nitrogen, carbon dioxide, steam, air (limited 
supply and in excess), oxygon, hydrogen, carbon monoxide; 
ammonia, marsh, and olefiant gases. 

The china clays and the Tunstall and Ruabon red tile 
clays when ignited alone, or in presence of nitrogen, carbon 
dioxide, and steam, left dark white or brown residue* 
respectively ; while the common brick, stoneware, ball, fire, 
and Accrin^on clays left greyish black residues. Tht 
darkening or blackening was found to be largely due tc 
carbon modiBed more or less by ferrous oxide, magnetitev 
and occasionally ferrous sulphide. The residues on being 
refired in a muffle furnace became lighter in colour, leaving 
white, ivory, stone-yellow, buff, pale red, or bright red 
bodies in accordance with their derivation from china, ball 
stoneware, fire, common brick, or red tile olays. We there- 
fore observe that all clays darken when heated alone, or ii 
presence of nitrogen, carbon dioxide, and steam, but the) 
only blacken when they contain moderate or large amount' 
1 of organic matter. This darkening, or blackening, dis- 
appears on oxidation, and consequently clay burners can 
I convert bricks having black carbonaceous interiors into good 
normal bricks by refiring them in a kiln freely supplied 
with air. 

The china clays and the Tunstall and Ruabon red tiU 
clays when heated in a limited supply of air left white and 
bright red bodies respectively along the whole lencth of thi 
tube ; while the commom brick, stoneware, ball, fire, and 
Accrington clays left residues differently coloured in differen 
parts of the tube : the residues at the eud of the tube when 
the air entered were ivory, stone-yellow, buff, pale red,, oi 
bright red bodies in accordance with their derivation froii 
ball, stoneware, fire, common brick, or Accrington clays 
the residues at the middle of tbc tube were always dark gre) 
bodies ; while those at the end farthest away from tht 
entering air were always black bodies identical with tho<( 
obtained from the corresponding cl '.lys by iguition in abseuci 
of external gases. The china, ball, stoneware, fire, commoi 
brick, and red tile clays when ignited in excess of air oi 
oxygen left white, ivory, stone-yellow, buff, pale red, ant 
bright red bi dies respectively along the whole length of tb< 
tul>e. It follows that white, ivory, yellow, and red clay 
I wares made from clays containing little organic matt?r d< 
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not reqc^e muoli &lr for tiie derelopmcut of tli^r normal 
coloratiooB, bat more air is reqaired as the percemage of 
CH^paoio matter is greater. In conseqiieaoe» olaj-bamers 
shonld obnocfii thft highly carbonaceous clays are liable to 
yield olaywaret Itflm«go.hlaok interiors unless a liberal supply 
of air passes through the h!l& diivmip the firing process. 

The china clays when heated in hydrogen, carbon 
monoxide, ammonia, methane, and ethylene left ds^k white 
bodies ; the Tunstall and Huabon red tile clays left dark 
blue bodies ; while the common brick, stoneAvare, ball, lire, 
and Accrington cla^s left greyish black bodies. The 
darkening or blackening was found to be mainly due to 
carbon, ferrous oxide, and magnetite, occasionally modified 
by ferrous sulphide and finely divided iron. The residues 
obtained by igniting the clays in marsh and defiant gases 
were darker in colour and contained a little more carbon 
than the corresponding ones obtained by ignition in 
hydrogen : indicating partial decomposition of the marsh 
and olefiant gases and subsequ^t deposition of carbon in 
the mass of the clay. The residues on being refired in a 
muffle furnace became gradually lighter in colour, eventually 
leaving white, ivory, stone-yellow, buff, pale red, or bright 
red belies in accordance with their derivation from china, 
ball, stoneware, fire, common brick, or red tile clays. It 
follows that all clays darken when healed in reducing clay- 
ware kilns, but the darkening is only appreciable when they 
contain considerable quantities of iron, or organic matter. 
The blue or black colorations readily change on oxidation, 
and consequently clay-burners making blue bricks must not 
allow air to enter their kilns in the last stage of the proces?, 
as the bricks would acquire an undesirable brown tinge. 

Conclusion. — Dr. H. A. Seger (Notizblatt, 187G, page 
278) ascertained the colour of the residues left by four 
German clays when ignited in a Koses’ crucible in currents 
of several of the gases present in clayware kilos. The 
residues obtained by Seger from these German clays were 
similar to those 1 obtained from similar English clays 
containing little carbonaceous matter ; so that the behaviour 
on ignition of different varieties of the same kind of clay 
appears to be universally uniform. 


gork ^rttion. 


Meeting held at Chemists^ Clubf on April 22ndt 190t. 


DB. TIRGIL OOBI.ENTZ ITS TUB ClUIB. 


AN APPARATUS FOR THE DIRECT 
DETERMINATION OF THE SPECIFIC GRAVITY 
OF CEMENT. 

BY DANIKL D. JACKSON. 

It is a well-known fact among chemists who have bad 
extensive work to do in connection with the specific gravity 
of cement that the test as ordinarily applied is subject to 
grave inaccuracy and is consequently of doubtful value. 
Accurate determinations with the pyknometer or specific 
gravity bottle are more troublesome and time consuming 
than is pra'itical for routine work. Le Cbutelier's apparatus, 
which is the one most extensively used, has of necessity 
a graduated tube of such large calibre that an accurate 
reading is impossible. It is also very diiTicult to work with 
this inslriiment under even conditions of temperature without 
consuming a large amount of time for each determination. 
This same objection holds true with all the other forms of 
apparatus employed for this purpose. 

There is apparently little appreciation of the fact that 
even slight changes in temperature make a very considerable 
error in the result and, that whatever instrument is used, 
if< the temperature of the liquid changes more than half a 
degree P. during the determination, it must be brought hack 


to its origioal point before making the reading, or a torn* 
perature correction must be emj^oyed. The use of<«ke 
temperature correction is decidedly to be preferred as it ia 
fully as accurate and much more rapid. This conoln^ori 
being granted, it is then not necessary that the instrument 
should be one connected piece of glassware. By making it 
in two separate parts we are allowed a graduated tube e^ 
much smaller calibre, thus greatly increasbg the accuracy of 
the determination. 

Description of New Apparatus. — In the accompanying 
illastration is shown a simple form of apparatus oefigned 
by the author for the accurate and rapid determination of 
the specific gravity of cement. Above is suspended a 
burette, with graduations, about 9 in. (23 cm.) long and 
with an inside diameter of about | in. (0*6 cm.). This i» 
connected with a glass bulb, approximately 5^ in. (13 om.> 
long and If in. (4*5 cm.) in diameter. The Krlenmeyer 



flask below is of heavy glass, and contains a giound-ghtra 
stopper Avhich is hollow, and has a neck of the same boro a» 
the burette. The flask has a capacity of exactly SUO 
up to the graduation on the neck of the stopper. 

In order that the work may be more rapid, the burette* i» 
not graduated in c.c., as in other instruments of this natuce^ 
but 18 made to read directly in specific gravity. The maniH 
fi^turer^ of the instrument makes the glass bulb of suck m 
size that from the mark on the neck at the top to the mkrk: 
on the burette just below the bulb, the capacity is 

♦ Emil Frclner, 78, John Sitrcet, N.Y. City. 
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18(0 C.C. . if 50 grm«». of cemeot are taken, this mark 
cetpresents a .sp. ftr. of 2 • 5o — , 

^ 200 (qapacily of flaHk). i 

«-48(> „ < bulb to first graduation. 

o= 20 volume dipplacod by 50 grma. of cement.. . . | 

r»rt ,, . ^ 

^ 2-50 sp. gr. 

The burette is graduated for every 0-05 in sp. gr., and 
6ve equidistant marks are placed between each of these 
iiccurHte graduations^ In this way the instrument is made 
to rend with accuracy to O' 01 in sp. gr. , 

The following table gives the calculations used in the 
original graduation of the instrument : — 

Table f(/v Graduating Apparatus fvr thr Determination of 
the Spacifir Gr(ivHy of Cement. 


‘ Tdhh far GradnaHng ApparahiHi i§v*-J*coot. 

! R'mdinK I |j Spocifle 

fv- Uicaaing. } nawnt.' . I! (irsvitv. I aenti : 


Specific 

Gmvity. 

Reading. | 

Displace- j 
ment. 

Spccine 
Gravity, j 

Heading. 

Disiducc- 

inent. 
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1 

c.c. 
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19-31 j 
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]8:rii 
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19-10 ii 
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10*81 
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18U'92 

lO'OS 
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183*22 
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1 10-72 

2'G4 

181'0« 
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3*00 
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18-80 i 

3-02 

183- U 

10-50 

2-07 ! 

181-27 
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3-03 

183-60 

1 10 -.60 

2-68 

1 181*34 

18-00 

3-04 

183-66 

]0'45 

2*09 

1 181-41 

18-69 1 

3-05 

183*01 

1 10-39 
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i 181-48 

18*62 

3-00 
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, 10-31 
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1 181-55 

18-45 
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1 36-29 

2'72 
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2 '74 
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'2 '70 
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2'84 
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184-37 

; 1.5 (43 

2'8fi 

j 182-40 

1 17*54 
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; 181-42 

1 15 58 


i 

C.C. ■ 

V '! 


c,c. 


1 8-22 

1'4'47 

15-63 i 

3-87 

185*10 

' 14-84 

1 3-28. . 

184-52 

16-48 

3 ‘33. 

186*^:i 

14-79 

1 3*24 

184-67 

> 18-43 

8-89 

185*25 

• 14*75 

1 8*26. 

184*02 

j 15-38 

3-40 

185*29 

14*71 

' 3*20 ' 

1.84-00 

1.5-34 

3'4l ■ 

185*34 

14*00 

! 3-27 

184-71 

. 15-29 

3-42 - 

185*38 

14*6-2. 

3-28 

184-70 

J lf>'24 , 

1 3-43 

185*42 

14-58 

3-29 

184-.80 

1.5-20 

1 3 -,44 

185-47 

14-5,3 

.3-30 

184-85 

15-15 

3 '45 

185-51 

l4-.t9‘ 

.3-1*1 

184-89 

.15-11 . 

, .3 -40 ' 

185*65 ■ 

14*45 

.3*?-2, 

184*94 

15 '06 

; 3-47 

185-69. 

14*41. 

3-33 1 

184*98 

16'02 

3-48 

, 185 -.03 

14-37. 

.3*.34 1 

18.5-03 ' 

14*97 

1 3-49 

1,85*67 

U-.33 

1 3-33 1 

1 3-36 , 

185-07 ■ 

. 185*12 

14*93 1 

14-88 

1 ‘3-50 

1 

185*71' 

14 ‘29 


I Method of Determination. — Td determine ‘ the speci^fic 
I gravity of a ceiuent by means of this icstrument-i- 
t 1. Weigh out accurately, to 0* 1 grm., ;>0 grms; of the dry 
! sample and j)Our it into the unstoppered Erleiltbeyer flask, 
j 2. Fill the bulb ahd burette with kerofiene, leaving just 
space enough to take the teipperature by introducing, a 
thermometer through the neck Remove the thermometer 
and add sufficient kerosene to fill exactly to the mjirk 
on the neck, drawing off any excess by means of the 
burette. 

3. Run into the flask about one-half of the kerosene 
, in the bulb to remove air bubbles. Run in more kerosene 
j until any adhering cement is carefully washed from the 
i neck of the flask and the liquid is just below the ground 
! glass. . ' ) 

I 4. Wace the hollow ground -glass stopper in position 
j and turn it to fit tightly. Run in kerosene exactly to tlie 
I 200-c.c. graduatiem on the neck, making sure* that no air 
j bubbles remain in the flask. ' 

.5. Read the specific gravity from the graduation on the 
burette and then the temperature of the oil in the flask, 
noting the difference between the temperature of the oil in 
the bulb before the determination and the temperatuns of 
the oil in the flask after the determination. 

6. Make a tempt'rature correction to the reading of the 
I specific gravity by the use of the subjoined table. For the 
i convenience of those using the centigrade th'ennomcter 
j the table of corrections on next page has been comi)iled. 

1 It was thought possible that the variation in the different 
! brands of kerosene might be sufficient to cause an error in 
j the determination. A collection of various good and bail 


Correction in Specific Gravity in Various Portions of the. Graduated Scale due to Change in Temperature 
(^Fahrenheit) during the Determination, 

Read the Temperature of the Oil in the Bulb before the Determination^ and of the Oil in the Flask after the Determination. 
Add the Correction, if ihe Temperature of the Oil increases, and subtract it if it decreases. 


Change in Temperature— Fahrenheit, 
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srnip^mimf 



kerosene wa« imde and tke oo>> 0 fficief|t» af of 

each sample was determioed. The differences in ej^tlsion 
tbund were , entirely within the limit of error of, the 
determination. ' ‘ 


I i "With the instrnmemt herditK di»ser^ totpilM 

to make n determination ie about ten rtii# 

accuracy is to O'^Ol; No Portland cement ' ehohld ; 
accepted which ie below a *05 in ipeoillo “ j 


CorrecHm in G^atnly m Variottt Poriiom of the GmduHted Scale dUe to Chm^ in Tmpemtuh ' 

^Centigrade) during the DetermincUioH,^ ' i # 

Head the JTemporatnre of Ae Oil in the Sidb htfore the Deteniination^ and of the QU in the Pkiok nftet fhe P>eictmhti^W*' t 
Add the Correctiotit if the Temperature of the Oil increaeeef and subtract it if it decrentHeH. . ; .i, 


Change iti 'romperature— Centigrade. 



j 2* 60-2* 60 

2G0-2'70 

2 *70-2 -80 j 

2'80-2'90 

1 2*90~3'00 

' 8*00-3*10 

1 8- 10-3 '20 

1 

3‘2O-8*80 

j a;80-^*<k ^ 

j'8'40-5*0(r» 

0*2 

0*(Kl 

O'Ol 

XI'Ol 

O'Ol 

0*01 

1 0*01 

O'Ol 

1 O'Ol 

O'Ol ; 

0*01 

0 4 

0*01 1 

o*ei 

O'Ol , ’ 

O'Ol ' 

O'Ol 

1 0*01 

0*01 

O'Ol 

j 0'02 1 

0-02 

0*6 

0‘01 

O' 02 1 

0'0'i 

003 

0*02 

j 0*02 

0*03 1 

! 0'02 

1 O' 02 i 

0'02 

0*8 

0'02 

0'(I2 ' 

O' 02 

0'02 

O' 02 

, O'Ul 

0 03 

0*03 

1 o'o; 

0*03 

1*0 

0*02 

0*08 1 

0*03 

O' 03 

1 ■ 0*0.3 

i 0*03 

0'03 

0'(»4 

1 0*04 ; 

! 0*04 

1*2 

0*03 

0*08 ' 

0*03 

O' 08 

i O'Ot 

0*04 

0*04 

0*01 ; 

O'OS 

! 0*(W ^ 

1*4 

0*03 

0*04 1 

O' 04 

0*04 

0*04 

j 0*05 

0*05 

O'OS 

O'OO ! 

! 0*(H4 

1*6 

O'Ol 

0*04 1 

O' 04 

O'OS 

0*05 

1 006 

O'Of, • 

O'OO 

1 O'OO j 

1 0*07 ^ 

1-S 

0'04i 

O'O.'S 1 

O'OS 

0*05 

O'OO 

O'OO 

0*0(5 

0*06 

! 0'07 

0*07 

2*0 

0*05 

0*05 

O'OS 

O'OO 

O'OO 

; O'OO 

0'07 

0*07 

; 0-08 

i o*o» 

2-2 

, 0-05 

0'O« 

O'Wt 

0*0rt 

0‘07 ' 

! 0‘07 

O'OH 1 

0*08 

! 0*00 

! 0*00 

2*4 

0*06 

0'(M5 

O'OO 

I O' 07 

0-07 

1 0*08 

0*08 

O'OO 

O'lO 

1 O’lO- 

2*« 

0*06 

0*07 

0*07 

1 0'07 

0*08 

0*08 

0*00 

0*01) 

; O'lO 

O’U 

2-8 

0*07 

0*07 

0*08 

0-08 

O'OO 

1 0*09 

O'lO 

O'JO 

! O'll 

0*12 

:ro 

0*07 

0-08 

0*08 

O'OO 

O'OO 

O'lO 

0*10 

1 O'll 

O' 12 

0*12^ 

:r2 

O' 07 

O'OS 

0*00 

0-09 

O'lO 

O'lO 

0*11 

1 O' 12 

1 ()'18 1 

0*18. 

8*4 

O'OS 

O'OO 

O'OO 

0*10 

0*10 

O'll 

0'32 

! 0*12 

0*13 t ! 

^•14 

8 -(5 

O'OS 

O'OO 

O'lO 

O'lO 

O'll 

0*12 

0*12 

, 0'18 

i ^*‘1* 

O' 16 

8*8 

O' 08 

0*10 

O'lO 

0*11 

0*12 

O' 12 

O'lO 

• 0-14 ' 

i 0-16 ' 

I 0*10 ’ 

r(} 

o'oy 

O'lO 

O'll 

0*12 

0-12 

0-13 

O'U 

O' 14 

i 0*16 ' 

! o*ir ' 

4*2 

0'1(» 

O'll 

O'll 

0*12 

0*18 

1 0-14 

0-14 

O'lS 

, , 1 

; 0*17 

4-'l 

O'lO 

O'll 

O' 12 

0'18 

0'18 

0-14 

0*16 

0*10 

0*17 

0*13 

4-« 

O'll 

0*12 

O' 12 

O' 13 

, 0-14 

0*15 

O'lO 

0*17 

I 0*18 ! 

i O’lO 

4-S 

O'l] 

O' 12 

0*18 

0*14 

1 0*15 

O'lO 

O'lO 

1 0*17 

O’lO 

0**20 

5’0 

0'J2 

O' 18 

O'U 

O'lt 

' O'lS 

0*10 

0*17 

1 O'lH 

1 O’ 20 

0*21 


Section, 


Meeting held at Bxirton-on-Trenti on April 2lthj 1904. 


MU. J. T. WOOD IN THE OHAIB. 


THK (JLAZIN(J OF CFUTAIN KINDS OF SIUCIOUS 
PiG IKON, AND ITS CAUSK.' 

BY O. F. HUDSON, A.R.C.fi., 

Lecturer in Mstallurgy in the University of Birmingham. 

Cast iron is, essentially, iron containing more than 2 per 
ci'ut. of carbon, but, as made in the blast furnace, it contains 
in addition to the carbon varying, and often considerable, 
amounts of other impurities. Commercial cast iron, how- | 
ever, although it cannot be considered as simply an alloy 
oi iron and carbon, depends for its characteristic properties I 
upon the amount and mode of existence of the carbon, the I 
other impurities being of importance principally according | 
to their influence on the relation between the iron and the | 
carbon. Carbon exists in cast iron mainly in two forms, i 
as graphite, or combined with iron as the carbide FcjC. 
When the carbon is all or almost all ptmnt as graphite the 
iron is soft and grey, and when it is all i or. almost all 
present in the combined state the iron is hard and white, 
in their effect upon the condition of the carbon in cast iron 
silicon and sulphur are of the utmost importance in deter- 
mining tbb grade and quality of the iron. * The effect of i 
silicon is jjto produce a grey soft iron ’by its tendency to j 
cause the separation of graphite and to *r^uoe the amount | 
of combined carbon. “ Sulphur, on the otherihand, tends to i 
make the iron white, because it has the effect of keeping | 
the carhop in the combined Estate (Turner, J. 1. k S. I., 
1886, p.sH68). In ordinary cases the silicon in pig iron 
varies from 0*6 per cent, to 4 per cent., bat silicon pig is 
made in the blast furnace with as much as 10— -18 per cent, 
silicon. Pig iron with, 4 — 5 per cent, silicon is widely used 
in the foundry a< a ^’ioftener/^ttnd is prel^red; ki any rate 
in this country* 40 'ferSOsUkOas penjCiffftgcs of 


[ silicon for this purpose (Turner, Metallurgy Iron and Steel* 

I p. 196). Such siiicious iron was, however, looked uponigr ’ 
: mauy with suspicion, as it did not give uniformly tatis1ke<*< 

I tory results, and was in consequence not recommended for ' 
f use in mixtures intended to give iron of the best quality^ 

I (Gjers, in discussion on paprr by C. Wood, J. I. & S. L, 

I 1885, p. 464). 

I It is well known that some kinds of silicious pig irois 
I frequently have a peculiar, glistening, and close-grained 
I fracture, and in that condition is known as “ glazed ” pig- 
I It is also a matter of common knowledge that two samplea . 

1 of silicious iron may bo obtained of approximately the same ‘ 
composition, but the one open grained and the other glaae^V^ 
the difference being due apparently to no well-d«ftfteu,yjf, 
cause. In addition the glazed iron is of less value than the 4 
opened grained variety, especially us a softener in the- 
foundry. In view, therefore, of these facts it was though* 
that some attempt to explain the cause of this glaring of < 
silicious pig iron would be of interest. . , ^ 

It is stated in Phillips and Bauerman’s ^‘Treatise oh^ 
Metallurgy ” that (p. 127) “glazy'' or “ glazed *’ iron i» 
metal containing 5 — 7 per cent, silicon. Also (p. 235) “ that 
such iron is produced when the furnace is in the highest 
working condition, i.o., when lightly burdened, and develop- 
ing a maximum temperature in the hearth with highly 
heated blast.” Sir Lowthian Bell (“ Manufacture of Iron * 
and Steel,” pp. 162—163) gives the following analyses of 
glazed Cleveland pig 


— 

‘ ! I. 

i 

11. 

Silicon 

6*1.3 , ^ 

6*18 

Sulphur 

,. ! 0*17 

0*23 

Fluwphoriis 

1*12 i 

1*12 

MaUK’«l)6S6 

0-77 

O'Sd 

Combined carbon 

.. 1 0'70 

; 0*71 

Graphite 

2'C9 ‘ 

( 

1 2*68 

1 


and states that it is generally due to excessive heat% 4||^^' 
fumaoe, and that raising the burden or lowering 
peratuf® of the 'tda«t, preferably the latter, prekWBMMi/fWi^ 
formatiotai ' ■ ^ 
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In Tttrner’o ** Metallargy of Iron aod Steel,” p. 197, it is 
ported oat that sillcious irons with upwards of 4 per cent, 
silioOD, although of the same ultimate chemical composi- 
tion, may he obtained sometimes grey and soft, and at 
ottes glazed and brittle. It is mentioned that it has been 
sug^^ed that the glazed appearance may be due to some 
variation in the condition of the silicon. It is also stated 
(p. 105) that glazed iron is commonly made in blowing in 
tte furnace when the first few charges are of light burden. 

The peculiar fracture of glazed iron is explained in 
8eaton*s “ Metallurgy of Iron and Steel,” p. 537, on the 
authority of Stead, as being due to the fact that m high 
fiilieon irons the metal between the graphite flakes is easily | 
fractured, the lines of weakness being the cleavage planes 
of the crj stal grains.” It is also stated that the larger the 
percentage of phosphorus the less silicon is required to 
make the iron glazed, instancing the fact that Cleveland 
iron with 1 - 5 per cent. P is glazed with 4 per cent, silicon, 
while hematite iron requires as much as 7 per cent, silicon 
to make it glazed. The reasons for this action of phos 
pborus are given as : — 

CO I * A per phosphorus combines with 8* 5 per cent, 
iron which cannot combine with carbon, and the graphite 
is therefore less than in hematite metal. 

(2) The phosphorus compound is itself brittle, and the 
fracture has a more easy track through it. 

The experiments described in this paper were made on 
aamples of Northamptonshire pig iron kindly supplied by 
Mr. J- N. Kidner of the Islip Iron Co., Thrapston, 
Nortfiamptonsbire. Four pieces of pig iron were sup- 
plied, in the first place, of which; the following are the 
deiacriptious : — 

1. Ordinary, No, 2 Foundry : A good iron. 

2. Hilicious h'oundry ; A good iron. 

.‘t. Glazed iron : Not satisfactory. 

4. Silicious iron, not glazed: Not satisfactory. 

Samples 1 and 2 had coarse, open, grey fractures, while 
atunples 3 and 4 hud olose-graiood grey fractures. The 
fractures of samples 3 and 4 were, to the unpractised eye, 
almost identical, although only sample 3 was described as 
“ghmed.”^ Analyses were ma le of the four samples with 
the following results : — 


— 

1 . 

2. 


4. 

silicon 

Per ('lent. 

Per Cent. 

Per (Jent. 

Per Cent. 

3*81 

4-48 ‘ 

4*01 

.3*87 

Sulphur 

i 0*UM 

0*048 i 

()*]4 

0l4 

Manganese 

0*6(5 

0*45 

0*84 

0*4.) 

Fhosphurus 

; r2(5 

1*212 

1*84 

1*60 

Oombitied carbon . . 

1 0*07 

0*07 1 

0*18 

0*20 

Omphite 

2 '60 

2*68 

2*64 

2*5(5 


Three other samples of pig-iron were subsequently sup- 
plied by Mr. Kidner, and they were analysed for silicon 

and sulphur. 


No eonoloaions, however, were drawn from these results 
at the lime. 

On considering these analyses it will be seen that glazed 
iron contains from two to three times the amount of 
sulphur that is present in the similar open-grained irons, 
a fact that would account for the unsatisfactory properties 
of the glazed iron. That the combined carbon is not 
appreciably increased in amount is due to the very high 
percentage of silicon in these irons. In a foundry mixture, 
however, where the i>ercentflgB of silicon would be only, 
say, 1*5 per cent, a small increase in sulphur would cause 
a marked increase in the amount of combined carbon, with 
a corresponding difference in the expected properties of the 
casting. 

As an extreme ezampde cf glazing accompanied by high 
sulphur, Prof. Turner in his paper on “ Silicon and Sulphur 
I in Cast Iron” (.1. I. & S. I., 1888, I., 41) refers to a 
j specimen of glazy while iron which contained : silicon, 
4*17 per cent.; sulphur, 0*446 per cent.; and which on 
remelting with blast furnace slag parted with more than 
half its sulphur, and gave silicon, 3*94 per cent. ; sulphur, 
0*186 per cent. 

The samples from the Islip Iron Co. were examined 
microscopically. The structure in all cases consists of three 
distinct coustituents--graphite, silico-fcrrite, i.e., iron con- 
taining silicon, and phosphide eutectic or the eutectic of 
iron and phosphide of iron (Stead, ^‘lion and Phosphorus,” 
•1. I. & S. I., 1900, II., p. 1*20). The structures of samples 
1 and ‘2 are similar to each other, but distinct from those of 
samples 3 and 4, which are also in themselves alike. 



Open-grain Northampton iron (Sample 1). 
Etched with 5 per c^int. solution of nitric acid. 
Vertical illumination, mai^nifled 76 diameters. 
Reduced by about one-third in reproduction. 


1. 11. III. 


Silicon. . 
Sulphiu* 


P('r Cent. Percent. Per Cent. 
4*10 yUK 4*1.6 

0*000 0*033 (rr>2 


Samples I. and II. were open grained, and sample ill. 

waa glazed. 

Mr, Kidner, some 10 years ago, when a student at Mason 
College, Birmingham, made analyses of samples of open 
and glazed Northampton iron, of which the following 
reeord ha#* been kept: — 


Open. Glazed. 


Silicon 

Sulphur 

Manflancse 

Phosphorus 

OoBohined cat’bo7i. 
Oiupaite 


Per ('cut. 
4*2 
0 * 0.6 
0*40 
1*42 
0*0« 
2*82 


Per Cent. 
4*2 
0*10 
0*38 
1*48 
0*03 
2*67 



Glazed Northampton iron (Samplo 3). 
Etched with 6 per cent, solution of nitric acid. 
Vertical illumination, maraifled 76 diameters. 
Reduced by about one third in roprodnetion. 





NOTTnsMjgiyi saoTiosr. 



Opeii-'jtraine.l Northampton iron (Sample* 1). 
Klciiei with 5 prr cent, solution of nitric HCid. 
Vortical illummation, innKnidcd SDO diumeters. 
It ,‘ducc*d by about one-third in reproduction. 



<ll!i/.ud Northiiinpton '.ron (Sample S). 
Etched with .'5 per cent, solution of nitric acid. 
Vertical illumination, nuiKnined 300 diameters. 
Reduced by about ono-third in reproduction. 



Opm-ff rained Noithampton iron (Sample 1). showing 
the ultnoate cubical structure of the silico ferrite. 

Etched with 6 per cent, solution of nitric arid. 

Verticil illiiinination, niBgnifled 1,800 diameters. 

Reduceil by about one-third in reproduction. 

tramples 1 and 2 show large plates of graphite surrounded 
t)y silico-fertite, and enclosing large areas, usually discon- 
nected, of phosphide eutectic. In samples H and 4 the 
graphite plates are much smaller, while the phosphide 
•eutectic appears to have a somewhat greater tendency to 
form a continuous network. Aa has been pointed out, all 
the analyses show that glazing is aecompMnied by high 
eulphur, and the microscope snows in addition that the 
graphite in glazed iron is very much smaller than in iron 


which is not glaced. The effect of sulphur in cast iron is to 
cause uu increase in the amount of combined carbon, and 
to prevent the separation of graphite t but, as is seen from the 
analyses, the high percentage of silicon very nearly neutra- 
lises the effect of the sulphur as far as the amount of 
combined carbon is concerned. It is quite cnuoeivable, 
however, that the sulphur may be the cause of the smallness 
of the graphite in glazed pig. Under favourable conditions 
a flake of graphite once formed continues to rapidly grow 
in size by further deposition of graphite on the small flake 
as nucleus, so that such an iron contains very coarse 
graphite, lender less favourable conditions when the Iron 
is subject to some influence restraining the formation of 
graphite, t.e., the influence of sulphur, the graphite, although 
it may be formed in equal quantity, will be of smaller size. 
In the same way the restraining influence of quick cooling 
leads to the formation of small graphite and in consequence 
a fine-grained fracture. 

la some of the analyses given there is distinctly more 
phosphorus in the glazed than in the open samples. This 
increase of phosphorus in itself would probably have very 
little effect on the separation of the graphite (Stead, “ iron 
and Phosphoras,’* J. I. & S. I., 1900, II.'), but the phos- 
phorus compound being white and brittle might very well 
have an important influence in giving the distinctive ffaoture 
of glazed iron. It would seem probable, however, that the 
size of the graphite flakes is the determining factor in pro- 
ducing the glazed appearance, as in an open-grained iron 
with coarse graphite the fracture would have a greater 
tendency to puss along the large graphite plates instead of 
through the other part of the metal, whether silico-ferrite or 
phosphorus eutectic. 

In a paper read before the Staffordshire Iron and Steel 
Institute in January 1904, Professor Turner describes some 
experiments made tu determine the size of the graphite in 
cast iron. A comparatively large quantity (about 250 grms.) 
in the form of small lumps was taken in each case. The 
iron was then completely dissolved by hydrochloric acid 
and the residue oxidised with hot dilute nitric acid and 
extracted with caustic potash to remove silica. The graphite 
after being completely freed from iron and silica was then 
dried at 120° C., weighed and subdivided according to size 
by sieving. 

The following results were obtained with No. 1 North- 
ampton iron and with glazed Northampton iron. 
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1. 

Glazed. 

— 

Per Cent, j 

Per Cent. 

Per Cent. 

Per Cent. 


ot Original 

ol Total 

of Ongmal 

of Total 


P.K. 

Graphite. 

Pig. 

Graphite. 

Graphite left on 




4’ 87 

3U Hieve. j 

0-83 i 

27 ■« 

0*090 

Graphite left on ' 

60 aievo 

Graphite lelt on 

1'37 ' 

4C’5 

0'341 

17'23 

90 aieve 

Passed through 

O’ 28 ; 

ft-3 

J 0’726 

1 i 

88*70 

90 sieve 

0-5.'^ ' 

17’« 

! O’Sl.’i 

41*20 


1 S’Ol 1 

t i 

100 ’0 

1 1-978 

1 100*0 


It will be noted that in the case of No. I Northampton 
iron, 73*1 per cent, of the graphite was too coarse to pass 
through the 00 sieve, while 77*9 per cent, of the graphite 
from the glazed iron was fine enough to do so — facts which 
very clearly illustrate the difference in size. 

Cooling carves of the four samples from the Islip Iron 
Company were also taken (by the kind permission of 
Dr. T. K. Bose) in the laboratory of the Eoyal Mint. The 
curves gave four points of retardation of cooling, thus : — 
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JOimNAL OP THI SOOI 


€HBMIOAL INDIT8TEY 


I. i« funall and repfesents lAe oorame«iccmeplr ,3 

at ioj^idSoAtion. Itetardatfon JJ- is large and extends ’ 

tiiKWigti a comparatively wide range of temperature (40°— ' 
C.) It repreiejits the solidiQcation of the eateotic of 
gfapbito Had iron (with silicon). Hetardatioa UL is very 
itharp and distinct, and represents the solidiBcation of the 
pboepbide eutectic (Stead, J. 1. & H. L, 1W>0, II. tp. 116). 
Retardation IV. is faint in all cases. 

Pare alloys of iron and carbon have ah eutectic of 4*3 i>er 
cent, cw’bon with a melting point of 1180" C., but th^ irons 
examined, although only containing some 2 ‘75 per cent, 
carbon are seen from the cooling curves to be of practically 
the eutectic composition. This, as is pointed oat by floAve 
(« Iron and Steel and Other Alloys,” p. 210), is the effect of 
silicon, and silicon in this re-^pect may be considered us 
being equivalent to a certain amount of carbon (1 per cent. 

Si *» 0*43 per cent. C). In the tuo close-grained irons 
(samples 3 and 4), the second retardation occurs at a 
istinctly lower temperature than in the open grained irons. 
This may be due to increase in phosphorus and sulphur as 
it is only in these two constituents that important differences 
are noted. In this connection it is interesting to note that 
Osmond and Werth, in a sample of Thomas pig iron con- 
taining 1 * 98 per cent, of phosphorus, found that a retardation 
of cooling occurred at 1060" — 1070" C. (Annales des Mines, 
1888, July— Aug.). 

The conclusions that may be drawn from the results given 

are 

(1) The glazing of certain kinds of silicious irons is 
caused princiiuilly by an increase in the percentage of 

sulphur. 

(2) The difference in the appearance of the fractures is 
due to the small size of the graphite plates in the case of 
glazed iron. 

The author wishes to record his thanks to Prof. Turner 
for gdvice and suggestions in connection with this paper. 


Dis( dsskjn. 

Mr. G. J. Ward demurred to the statement that glazed 
iron was of less value than grey. It had given satisfactory 
lefiultswben the silicon was not use<l in excessive quantities. 



^^ftrument that this was due to the smallness th 4 i^| 

‘ ffakesi Xo. 1 iron with large graphite W 
?t»ng as No. 4 with fine graphite. As to tbp the 

pbosphoras, if foundry iron were made in a blast ighiace, 
ill the phosphorus went into the pig, and the two amplea 
of No. I iron must have been made from a somewHat dif- 
ferent ore to the glazed. Whether this would inerehse tlie 
tendency to make glazed iron he did not know, but the 
author’s statement a boat hsematite iron pointed in that 
direction. His personal opinion was that gldzed Iron was 
due to the presence of FeSi^, not to sulphur. 

Mr. F. J. 11. Caruixa commented on the lightness of the 
samples of graphite extracted from pig iron which were 
exhibited. Including graphite, pig iron contained not far 
from 10 per cent, of substances other than iron, and taking 
into account their much lower specific gravity than that of 
iron, the volume of these impurities might be ns much as 
20 per cent. This fact might help one to understand the 
apparently great amount of impurity made visible hy the 
photo-micrographs. The circumstance that sulphur in- 
fluenced the size of the graphite in cast iron w’ould seem an 
interesting point in connection with large castings, in which- 
owing to the neces.sarily slow cooling, the graphite would 
in any case be present in the large form. The small form 
of the graphite in chilled castings would possibly explain 
their being so much stronger than those that were not 
chilled. 

Mr. O. F. Hudson, replying to the discussion, said that, 
so far as he had had to do with it, close-grained glazed iron 
such asnvas examined in connection with this paper always 
contained high sulphur. That glazing occurred with an 
acid slag was a fact worth noting, as such a slag favoured 
the ])roduction of iron high in sulphur. With regard to the 
weakness of glazed iron it was true that strong iron also 
contained low graphite, but in that case the metallic 
portion of the iron was comparatively strong, whereas in 
glazed iron it was brittle. He could throw very little light 
upon the question of the solubility of carbon in the sulphur 
in iron. The influence of sulphur on the carbon in cast 
iron was very powerful ; it might he considered as having 
from 10 to 15 times the effect of silicon, und hence the 
importance that must be attached to small variations in the 
percentoge of sulphur. 


A badly grained glazed pig was invariably fine, but No. 2 ' 
iron might show signs of glazing. As to the effect of the j 
sulphur lu the ease of the glazing, he was iuchned to think 
that the author had confused cause anu effect. Wedding, 
in his standard hook ou iron, said on page 171, “It seems 
certain that free .SiOg, when accompanied by' no other 
mineral which can form slag with it, such us CaCOa, tends 
to the production of iron rich in silicon, especially when j 
the temperature is very high and there is much carbon 
present.” The glazed iron was made when they had too high 
a burden, when the temperature of the blast was high, and hy 
excess of fuel, and when they had got an .icid slag. There 
was undoubtedly a tendency for the sulphur to get into the 
iron when the slag was acid, and these high sulphurs were 
duo to the same cause as the glazing, and not the glazing 
due to the extra sulphur. Allen, of Sheffield, had given the 
following figures for Stanton glazed iron, silicon 4*50 per 
oent., sulphur 0*046 per cent. Percy in his experiment.H re- 
meltod pure kidney ore (69 per cent. Fe) with fine sand 
charcoal, heating strongly in covered crucible for 1 1 hours. 
The resultant iron was hard, brittle, light grey, strongly 
crystalline, with aggregates of light flakes, in other words 
glaaed iron. Turner, on page lUH “ Metallurgy ” expressed 
the opinion that bright crystals were silicides of carbon or 
of iron, and Carnot and Goutal (this J., 1898,1150) said 
•ilicon irons containing a little manganese treated with 
5 per cent, cold sulphuric acid leave a residue which 
consists of carbon, silicon hydroxide, and different 
combinations of iron and silicon. Tlio hydroxides of iron 
and silicon are removed by potassium hydroxide. The rnau- 
ganese and iron are removed by sulphuric acid. The residue 
contains 19 *75 to 19*86 per cent, of silicon and 79*63 to j 
79*84 per cent, of iron. SiFe^was a compound prepared by 
Moissan in an electric furnace. Glazed iron was, of course, 
rotten, and quickly broken, but he did not nnderstaod the 


l^orksbire J^rttiou* 


held at Bradfordy on January 25th, 1904. 


ME. JAB. K. UEDFOnn IN THE CUAIU. 


THE “ DALITB” LAMP FOR COLOUR- 
MATCHING. 

BY WALTER M. OAUDNEE AND A. DUFTON. 

A new form of colour-aaatcbing lamp, the joint invention 
of Mr. A. Dufton and himself, was shown by Prof. Walter 
M. Gardner. It consists of an electric arc lamp sur- 
rounded by glass specially prepared to absorb the rays 
which the lamp emits in excess of those present in normal 
daylight. The variation in the apparent hues of objeoto 
due to illumination by lightf of varying character is w^l 
known, and is of particular importance in iconneotion wi^ 
the accurate matchiiig of colours, such as is required in 
dyeing, printing, pamtiug, &o. The generally flat and 
lifeless appearance of pictures in artificial light is also- due 
to this cause. In connection with ohemical work' the 



<ff perfuming, in light, titnitioii!i m .n 

which col<ww«d iadicutom’ are of eemmon 

expei;ieace. Hitherto no artificial light has beett avaihil^ 
in which all colours have the game aj>peiuranee as whea t> 
vievi^ed in daylight, though the different forms ot artificial 
light vary greatly in this reepect. The greatest colour 
changoti ai’e brought about by ordinary gas or lamp light, I 
or the incandescent electric light, all of which contain a ! 
large ^excess of yellow rays, while the violet end of the j 
spectrum is almost entirely absent. The incandescent oil < 
and incandescent gas light contain all the spectral rays, I 
but the yellow is in considerable excess. The acetylene 
light is somewhat similar in character, the statement that > 
this light affords a perfect colour-matching illumination | 
being quite erroneous. The light produced by burning 
magnesium ribbon haa a spectrum more nearly approxi- 
mating to that of daylight. The light from electric arc 
lamps varies considerably in character, according to the 
kind of lamp used. In each case a portion of the light 
emanates from the glowing carbons, and this portion con- 
tains a considerable excess of red and yellow rays. Another 
portion of the light emanates from the arc itself, and this 
coutains a considerable excess of violet and ultra-violet 
rays. The proper balancing of these separate portions of 
ill! electric arc light is of great importance in view of the 
production of a true artificial daylight effect, but in any 
case the light will contain an excess of rays from the 
red end of the spectrum. The problem involved in the 
production of u light suitable for colour work of all kinds 
does not consist merely in the production of a white light ; 
such, of course, could be obtained by a combination of 
iihy two complementary lights, red and green, but it 
IS obvious that when viewed by a white light thus con- 
stituted many colours would appear unreal. For example, 
a blue or violet would appear black, 

A perfect colour-matching light must contain all the 
spectral hues which are present in daylight, and in the same 
proportion. Taking an electric arc lamp of a special type 
iis the most convenient basis, the spectrum of the light 
was carefully compared with that of normal daylight, and it 
w as thus determined what rays were in excess. Moans were 
then devised for cutting off these rays, and eventually 
the problem was solved by the production of a special 
glass having the necessary absorption. The light of this 
colour-matching lamp, which is known as the “Dalite^’ 
lamp, is preciselj? of the same character as that of good 
daylight from a north sky, niid has the advantage over 
ordinary daylight of being perfectly uidform and unchaiig- 
able ; whereas daylight itself varies not only from day to 
day but frequently from minute to minute, 

'rhe lecture was illustrated by means of a set of coloured 
lantern slides ; absorption spectra and many other colour 
effects being shown on the screen. 


; ^ 

! ' - ' held at 

' WBL, B. 

STAfellATY OF » 

POTASSIUM PERMAN#!SJ!^A.|p4' 

AMMONIUM OXAUAT^:, ; 

' BY WALTBE M. OAKDIIBB AN© B. NOKttff. ' 

A Statement is often^ found in "standard lio^ka 
analysis that a solution of potas^um ^rmanganata 
gradually becomes weaker on exposure to light* by* 
decomposition of the salt ; and that it is necessary* on this 
account to re-standardise the solution at frequent intervals. 

In the course of some recent work involving the use of this 
reagent (see this J., 1903, 731), we found oooasion to ^ 
doubt the accuracy of this statement, and have/tlitoreforey 
made experiments extending over a period of twelve monl^l. 
These have established the fact that, both in the solid stote 
and in solution, pure permanganate retains its s^eogth if 
kept in well-stoppered bottles, even when exposed to light. 

On March 80th, 1004, a solution of permanganate prUn ‘ 
pared from the specially purified salt described in the-paper ' 
above referred to,' Nvas made deoinormal by weigbiag^ -aitd ^ 
the accuracy of the solution was confirmed by tiirdden''^ 
of pure ammonium ox&Iate and pure ferrous ammotlitim^^" 
sulphate. On October 28tli, 1903, i.e., seven months after** . 
wards, the factor of the solution was found by titration 'Ut 
be 0*997, and on April 1 0th, 1904, the same solution gate 
precisely the same factor. A similar N/10 solution of per- 
manganate was prepared on October 28th, 1903, from the 
same lot of solid recrystallised permanganate of' potatshv^ 
preserved during the seven months in a closely stoppered 
bottle. The solid permanganate bad retained its original 
strength, and the second solution restandardised on April 
15tb, 1904, after an interval of six months, was again found 
to have the factor 0*997. The above results show that O ' 
{Solution of pure permanganate may be considered to retaia ' 
its original stren^h for all practical purposes for at least 
12 months if pure water is used in its preparation and the 
solution kept in a closely stoppered little; and it is not 
necessary to keep such a solution in the dark. ' 

Similar experiments to test the stability of solutions Of 
ammonium oxalate showed that in seven months in a. 
closely stoppered bottle, the strength had diminished from 
100 per cent, to 86*28 per cent., which agrees closely with ;■ 
the result previously obtained, and noted in our prevfoua 
paper, that such a solution may be considered for praotieid ‘ 
purposes to be permanent for about a week, as it deteriorates 
at the rate of about 1 per cent, per fortnight. In the solid , 
condition, we have determined that pure ammonium oxalate ^ 
and pure ferrous ammonmm sulphate retain theli^ original ^ 
strength undimiuished for at least 12 months. 
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T- mU T, APPAEATUS AND MACHINEEY. 

Air Compr€8$or » ; Causes of Explosions in . E. Goffc. 

J. Meoh. Kng. Assoc., Witwutersrand, 1901 ; through 
Eng. and Mining J., 1904, 77, 686—687. 

The author gives a detailed description of two cases of 
explosions in two-stage air compressors. He conclude'^ 
that the principal cause of such explosions is the acciimiila- 
Cion of dost in the interior of the ynhv-cbainberB, pipef^, and 
receivers, which du^t absorbs the excess of lubricating oil- 
The mixture produced in decomposing gives off explosive 
gases, which, under favourable circumstances, become 
ignited . — A. S. 

Enolish Patents. 

JDrying Machines; Cylindrical . J. li. Hatmaker, 

London. From J. A. Merretf, Paris. Kng. Pat. 13,907, 
.Tune 22. 1903. 

The invention refers to machines composed of one or more 
revolving heated cylinders upon which liquid materials are 
distributed in a layer or him, for the jmrpose of evaporating 
their contained water. The special improvement consists 
in the arrangement of the stripping knife, by means of 
which materials which are injured by overheating can be 
quickly and entirely removed from the surface of the 
cylinder. Parallel with the smooth drying cylinder of the 
machine a pivoted hack-plate is arranged to serve as 
eupport to the stripping knife. This back-plate is mounted 
in beaiings adjustable to the exact distance desired from 
the axis of the cylinder, and is held in position by means 
of screw-bolts freely attached to a fixed bar which forms 
part of the framework of the machine. The stripping edge 
of the knife is adjusted by set-screws arranged in a cover- 
plate, which is itself secured to the hack plate by which the 
atripping knife is carried.— A. G. L. 

Filters. F. D. Marshall, Copenhagen. Eng. Pat. 15,948, 
July 18, 1903. 

Rows of solid bars with doubly-inclined upper surfaces are 
arranged in the filtering mass, to divide it into prismatic 
layers, which become arched between two laterally adjacent 
auppoiting bars. — W. H. C. 

Heating Substances in Retorts ; Apparatn.s for Use in . 

C.W. Stanton, Mobile. Kng. I’at. 4139, Feb. 18,1904 

DESCRinKS the application of the device of Kng. Pat. 5791 
of March 9, 1904 (this J., 1904, 538), to stills or metal- 
lurgical retorts. — W. H. C. 

Furnaces. P. Jensen, London. From the \Vhite-M>lin 
Furnace Co., Brooklyn. Kng. Pat. 0855, March 21, 1904. 

An outer horizontal metal cylinder, jirovided with a water 
jacket and a refractory' lining is combined with an inner 
oonoentric cylinder of refractory material, perforated on its 
lower bide and forming the combustion chamber. On the top 
the outer cylinder is a circular opening, with sheet-irou 
oovera, through which the fuel and air are fed to the furnace, 
and at one end of the cylinder is a door for the purpose of 
oleanisg out ashes, &c. The inner chamber has an outlet 
fcH the hot gases at one end and a jet for producing and 


‘ regulating the draught at the other. The heat generated in 
the combustion chamber can cither be utilis^ there for 
heating crucibles, &c,, or can be Jed to a steam boiler or 
other external means of utilisation. W. H. C. 

French Patents. 

Minerals [Coal, <^t.] ; Washing of . M. Evrard. 

Kr. Par. 337,234, Dec. 5, 1903, 

The minerals are fed from a chute on to a bed, along which 
they are moved by an emlless chain provided with scoops 
aod passing over two rollers. Underneath the bed are a 
number of semi-cCindriciil hollow cells, standing in the 
wash water, and connected through their lower ends with 
a pipe leading to a pump. Air is forced fi'om the pump 
into the cells, and projected into the wa-^h water, producing 
efiicient stirring. — L. K. G. 

Liquids under Pressure ; Bottling — — Filter u. Uraulech. 
Maseb. Fab. vorm. L. A. Euzinger. Fr. Pat. 338,188, 
Oct. 29, 1903. 

A CONTAINING vessel is filled, half with the liquid and 
half with compressed air ; at the bottom of the vessel is a 
tubular orifice, which tits over the neck of the bottle to be 
filled. A sliding tube works up and down vertically through 
this orifice, and is provided with openings in such positions 
that, when the tubi‘ is first depiessed, compressed air i» 
admitted to the bottle, aud when it is lowered still further, 
the liquid runs into the bottle until it covers the opening 
by which the air has escaped. The sliding tube is then 
rai^ecl, thereby delivering the liquid which remains in it 
into the bottle until, at the highest point, all orifices are 
closed and the bottle can be removed. — J. F. B. 

Hydraulic Press for Pasty Masses. MaBchinenfabrik St. 
Georgen b. St. Gallen. L. von Sfisskiud, Ltd. Fr. Pat. 
338,287, Dec. 3, 1903. 

The mass to be compressed is placed in a chamber pro- 
vided with a removable bottom, and pressed bv the action 
of a hydraulic press into a mould co-axial with it, lateral 
motion being prevented by causing projections of the 
chamber to engage iu guides fixed lo the mould. The hy- 
draulic press is single acting, the return stroke being 
accomplished by the weight of the ram and platform; 
whilst the mould is moved into position by means of a belt 
and screw -gearing.— L. F. G. 

Calcium Chloride; Process and Apparatus for Employ- 
ing as a Drying Agent, Cotup. dea Usiues Nouvelles 

J. Yberty et Cie. Fr. Pat. 338.133, Dec. 28, 1903. 

Mountain-flax, pumice-stone, or coke, is impregnated 
with calcium chloride and dried. The lumps are then 
placed on shelves arranged in parallel rows in a cupboard, 
the Bubstances to be dried being placed on similar parallel 
shclvMi placed between the calcium chloride shelves. Air 
is circulated over the calcium chloride, and then over the 
substances, drying them. The calcium chloride trays can 
be readily removed to be reheated when necessary. 
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Sulphur; Forms in which •*— occurs in Coal; their 
VfUorific ValueB and their Effects upon the Accuracy of 
the Heating Powers^ C>dculated by Dulong's P'ormula, 
E. K. Somermeier. J. Amer. Chetn, Soc., 1904, 26 , 
565—569. 

I!r a number of determinations with two samples of pyrites, 
each containing 53*2 per cent, of sulphur, the author found 
that the calorific A'alue of pyrites as determined in the 
Mahler calorimeter is 2637 cals, per grm., which is equiva- 
lent to 4957 cals, per grm. of sulphur as pyrites. Owing, 
however, to the different products of combustion of pyrites 
when burnt in a calorimeter and when burnt in air, 2042 
cals, per grm. of sulphur must be deducted from the value 
found by means of the calorimeter. Thus, 4957 — 2042 or 
291.5 cals, represents the heat of combustion in air of I grm. 
of sulphur as pyrites, and consequently tlu* value given in 
Dalong’s formula, 2250 cals., is about 665 cals, too low, or 
6 * 6 cals, for each 1 per cent, of sulphur present as pyrites 
The oxygen being determined by difference in the ultimate 
analysis of the coal, the author calculates that If no allow- 
ance be made for the oxygen taken from the air to form 
ferric oxide with the iron cf the pyrites, the results for 
hydrogen given by Dulong’s formula will be 16*2 cals, too 
high for each 1 per cent, of sulphur as pyrites. Thus by 
applying Duloug’s formula in the usuil way, the net error 
will be 16*2 cals. -- 6*6 cals., or 9*6 cals, too high for each 
1 per cent, of sulphur as pyrites. — ^A. S. 



'Sc 

explained by 

tb«& is ethane under aitnitar oonditioiia^ 

(6) The view taken of the mechanifm of ^e eosibniiioa 
of ethane is supported by the experiments on etb)'l altibhol 
and acetaldehyde. ' 

Bmolisb PatiKYa. 

Fuels ; Artificial or Composite — 6 . C. Matka, Lon^ 
don. From The International Fuel Co., Hutland. Eng. 
Pat. 3781, Feb. 15, 1904. 

A MIXTURE is made of coal dust or waste (bituminous or 
anthracite) with hydraulic cement and sea-water or a solution 
of common salt. Potassium carbonate and sodium benzoate 
may be added. It is claimed that the chlorine renders the 
combustion complete. — W. H. C. 

Cemetd [for Coal Briquettes '] ; Process of Making a 

Binding Agent or . L. Weiss. Eng. Pat. 4939, 

Feb. 29, 1904. IX., page 607. 

Coke; Process and Apparatus for Quenching and 

Bleaching** . W. P. Thompson, Liverpool. 

From E. A. Moore, Philadelphia. Eng. Pat. 6627, 
March 17, 1904. 

See U.S. Pats. 755,154 and 755,15.5 of 1904 j this J., 1904, 
436.— T. F. B. 

[Sweriow] Gas Generators. J. E. Dowson, London. 
Kng. Pat, 13,476, June 16, 1903, 


Ethane; The Slow Combustion of . W. A. Bone and 

W. E. Stockings. Proc. Chem, Soc., 1904, 20 , 106 — 107. 

(1) The proportions of ethane aud oxygen most favourable 
to chemical change are equimolecular (1 ; 1), although 
interaction takes place nearly as rapidly in mi.\ture8 
containing ethane and oxygen m the ratio of 2:1. At all 
temperatures, ethane is oxidised much more rapidly than is 
inetbaue, other conditions being equal. 

( 2 ) When ethane is treated with proportions of ox}geii 
iusuilieient to oxidise the whole to carbon monoxide and 
steam, there is no preferential combustion either of hydro- 
gen or carbon. In the absence of secondary phenomena, 
the interaction is always marked by a diminution in the 
pressure of the cold products without any deposition of 
carlton or liberation of free hydrogen. 

(3) The combustion proceeds in several well-defined 
stages, among which the following have been distinguished : 

(i) A primary oxidation to acetaldehyde and steam. 

(u) A further rapid oxidation of the acetaldehyde to 
formaldehyde, carbon monoxide, and steam. 

(iii) The final oxidation of formaldehyde to carbon 
monoxide, carbon dioxide, aud steam, whicU may best be 
considered as due to two simultaneous interactions (i) 
ClloO + O.^ = COs + HoO, (ii) 2 CH 3 O + O 3 >= 2 CO + 2 H 2 U. 

(4) The combustion of the hydrocarbon may be accom- 
panied by the following secondary phenomena ; 

(i) Hydrogen or methane, or both, may appear in the 
products without any liberation of carbon, as the result of 
the purely thermal decompositions of formaldehyde and 
acetaldehyde vapours respectively, the latter giving rise to 
methane and carbon monoxide, whilst the former yields 
hydrogen and carbon monoxide, although its decomposition 
is a more complex process than that of acetaldehyde. 

(ii) Small quantities of ethylene and hydrogen may 
appear in the products as the result of the thermal decom- 
position of ethane. 

(ui) If the heat liberated daring the initial 8 ta|^ of 
oxidation is sufl&cient to raise the temperature of the inter- 
aotiog gases to the ignition point, an explosion takes 
place, daring which the excess of hydrocarbon, and probably 
also of aldehyde vaponrs, is decomposed, tarbon and 


The generator has two coocentric casings, a and c, the 
space betwcun which may be filled with pieces of iron or 
the like, which servo to heat the air supply drawn in at d 
by the suction of the gas engine. Water enters the cham- 
ber g, which has an adjustable overfiow h and outlet t. 
The level in g can be regulated so that no water flows from 
i until the engine sucks. At each suction, water flows fVom 
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« inttA Md then ioto gatter* A or th* like (Trailed in the 
upper pert of the »paee «. By this means the quantities of 
air and steam drawn into the producer are regulated auto* 
matically by the requirement b of the gas engine. The hot 
airp mixed with the steam, flows down the passage / to the 
spaee m, and thence up through the fuel, the gas produced 
being drawn off from n through the circular passage o and 
the pipe p. Any excess of water flowing on to the floor q 
18 drawn off by the pipe «. The lower part of the fuel . 
container, t, may be formed of a loose piece, to facilitate 
renewals. — H. B. 

Oas-Retort Furnace. A. Decgen, Wittstock. Eng. Pat 

22,946, Oct. 23, 190, i. 

hr means of flues arranged in tlie bottom part of the 
turnace, the lower air current required for the combustion 
iH heated ; and for the upper air supply, horizontal zigzag 
passages arc formed in the pillars which support the arch 
of the furnace. These passages may be liiiert with boxes or 
pipes to prevent the access of cold air through cracks in 
the setting.— H. B. 

Gas Producers. F. W. Paul, Uarrogate. Eug. Pat. 

14.893, July 4, 1903.' 

The producer is provided with orifices at different heights, 
throug hwhich the fuel is fed, and with hlast-iulet and gas- 
omlet pipes both at top and bottom, to enable the direction 
of the blast to be reversed at will. In addition to the usual 
water-sealed ash-pit below, the producer is fitted at its 
upper end with a luted discharge, formed by a dome- 
shaped top, the lower edge of which rests in an annular 
water.pau surrounding the upper part of the producer, 
rhus the ashes which are carried up by the feeding of fuel 
from below fall over into the water-pan.— H. B. 


' l?W, SmoWm . T. Weqplc, Oakland. 

J 739,783, May 10, 1904. 

Soft coal is boiled with water In a tank, whereby it disinte 
grates and volatile matters are eliminated ; it is then drained 
And dried.— L. F. G. 

^boretted Wattr-Gasi. Apparatu, .foi- ManP/aoturing 
. — — . W. K. Addicks, Brookline. U.S, Pat. 748,88#. 
May 3, 1904. 

The ap^atus consists of u generator, a carburetter, and a 
fixing chamber arranged in series as usual. The oil supply 
for the carburetter is heated by flowing through a hori- 
xonlal zigzag pipe, arranged within the pipe or flue which 
conducts the carburetfed gas from the fixing chamber, to 
the hydraulic main. — H. B. 

Gas-Produccr ; Water-Seal . W. H. Holcroft, Asjig- 

nor to B. V, Holcroft, Chester. U;S. Pat. 759,179, 
May 3, 1904. ‘ * 

A WATER-SKALED producof is provided, within the ash-pit, 
with a blast-box having a closed top and sides, and- having 
channels, open at the bottom, for the passage of the blast, 
the channels being submerged in the water of the seal. 

—n. B. 

Gas Condensing lCatalylic'\ . Bodies j Process of Pro^ 

ducing . A. Tissier, Faria. U.S. PaL 759,406. 

May 10, 1904. * ’ 

See Eng. Pat. 18,035 of 1900 ; this J., 1901, 1100.~T. F. B. 
Fiibncii PaTExXT. 


Gm; Manufacture of . J. Y, Johnson, London. 

From Deutsche Continental Gasgesellschaft, and J. Bui'b. 

Dessau. Eng, Pat. 15,147, July 8, 1903. 

Tp obtain a higher yield of gas and a better utilisation of 
the heat in the distillation of coal, the curbonisation is con- 
ducted in vertical retorts and in two stages, during the 
first of which the distillation is effected as usual until the 
greater part of the coal has been carbonised, whereupon 
steam is passed up in a vertical direction from the bottom 
of the retort.— H. B. 

Wood-Gas } Manufacturing . B. Loomis and II. 

Pettibone, New York. Eng. Pat. 6302, March 15, 1904. 

•A of coke is placed on the grate of a gas generator, 

which has a valved outlet pipe at its base. A charge of 
wood 18 placed on top of the coke aud ignited, air being 
drawn ^wnwnrds through the generator, so that the coke 
18 brought to incandesceuce, and effects the reduction of the 
steam aud carbon dioxide formed. In practice it is uell 
to have two generators connected together by a pipe at the 
top. In order to prevent the coke from becoming choked 
with ash, &c., the outlet valve and the air inlet at « the top 
of the generator are shut, and a blast of steam is injected 
upwards through the coke, thus cleaning it j the resulting 
gases are then drawn down through the incandescent fuel 
in the second producer, water-gas being thus produced. 

— T. F. B. 

Pioneer- Gas; Manufacturing . B. Loomis and H. 

I ettibone, New York. Eug. Pat. 6303, March 15, 1904. 
Low-orade producer gas, obtained from peat, sawdust, 
garbage, plvensed fuel, or the like, is passed through a 
nody of mcandescent coal or coke, whereby a high-grade 
gas 18 prc^uced. Steam, generated by the waste heat of 
the gases, is blown occasionally through the incandescent 
coal or coke to break up the clinker, the water-gas formed 
being mixed with the high-grade gas. The apparatus 
consists preferably of two generators, charged with the 
superior fuel, connected with each other and with two 
geueratora or fire-boxes, in which the inferior fuel is 
burned, the rich gas being cooled in a tubular economiser. 

— H. B. 


Alcohol ; Carhurnation of . F. Hache. First Addi- 

tion, dated Dec. 18, 1903, to Fr. Pat. 334,783 of Auff 22 
1903 (this J., 1904, 112). ® ’ 

mixed with the light hydrocarbons obtained by 
distilling crude petroleum, aud with a smaller quantity of 
crude petrolenm, and distilled, a little toluene or similar 
hydrocarbon being first added to the mixture. An alcohol 
of higher calorific power is thus Obtained.— L. F. G. 


m.— DESTEUCTIVE DISTILLATION, 

TAE PEODDCTS, PETEOLEUM, 

AND MINEEAL WAXES. 

Ammonium Sulphate [from Gas- Liquor-] Continuous 

Apparatus for the Manufacture of . M. llosen- 

kranz. J. Gasbeleucht,, 1904, 47, 459—460. 

The accompanying diagram represents an apparatus for 
the manufacture of ammonium sulphate which has the 
advantage of being continuous in operation, and of retaining 
the last traces of ammonia in the gas coming from the 
liquor stills. The saturators are in duplicate, and the * 
arrangement of cocks is such that either can be used alone, ^ 
or both employed in series. Starting with fresh acid in 
1 and II, all the cocks are shut except 2 and 4 ; the gaa 
then passes from I to the catch -vessel A^, direct to th© 
liquor heater V, &o. But as soon as a sample taken at P 
Shows that some ammonia is escaping retention, cook 4 is . 
shut, 5 and 6 opened (in the method actually sho^wn by the 
sketch), ^ that the gas is compelled to bubble through the 
fre^ aeid m U, This goes on till tbs liquid . in I jia corn*- , 
pleteJy neutralised, when the cocks at® altered, to bring II / 
alone into service. The crystals in I are then takeg out ^ 
and thrown into the common drainer ; a new charge of 
Mid 18 introduced, and I becomes ready to follow II & the 
that the latter is approaching exhaustion. Thus the 
liqMr distillation does not have to be interrupted evei^* time 
a saturator needs refilling, ^ould either I or H ftquit® 
passing' W may be iracovmid iy 
the to past through Bdnto thhliqui^Etote:: 
Toe number of cast-iron cocka in thc Appatatub is a delect; l 
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for they be<i€M»e corf oded Mid need hib^ation; 

Imt tiie ocottomy in* cotnffertftAiwfii for thiisr. • "The 

author 4titie« that by the u«e»of4hit plant hd has iocrehaed 
his output from 0*6» or 0-65 kilo, of ammonium sulphate 
per 100 kilos, of coal to over 0^85 kilo.; -while his daily 
make has increased from 312 to 502 kilos, per 24 hours. 


of 8 -cJWm^ and w/ 

i-amtndphenol. ' F. Ileverdin iihd A* iW^s^l. '' Ber*, 
1904 , 87 , 1516 — 1619 . 

1.3,4 - C/HLonoDiNiTaoBBnzBNB wd 3.4 - cUoroamino* 
phenol react iu alcoholic solution in presence of sodium 



The apparatus dcsdribed by Feldmauu (this J., 1003, 206) I 
is mentioned. — F, II. L. 1 

Distillation of Immiscible Liquids. E. Charabot and i 
J. Kocherolles. XXIV., page 628. 1 

I 

Evglish Patknt. 

Heating Substances in Retorts ; Apparatus for Use in- . , 

C. W. Stanton. Ebg. Pat. 4139, Feb. 18/1904, 1., 
page 600. 

lY'.-COLOURING MATTERS AND L 

DTESTUITS. I 

p-^ubstituted o-NitrobemaUehydea {^Indigo Derivatims]. 1 
F, Sachs and E. Si'chel. Per., 1904, 37 , 1861—1874. 

2 . 4 - I)i 5 iTRonKNZALnKHYDE was converted by the authors 
into its oxime, which yields on reduction p^ttmino<-o-nitro* ^ 
benaaldoxime. F. Sachs and 11. Kempf have already j 
shown (this J., 1903, 1288) that on treatment with iron 
chloride and hydrochloric acid this yields ^-chloro-o-nitro- 
benzaldehydo. The authors obtain the hitherto unknown 
p-bromo-o-nitrobeoaaldehyde in a similar manner by treat- 
ing p-amino-o-nitrobenzaldoxime with ferric sulphate and 
hydrobromic acid. They also obtain substituted indigos 
from both the p-chloro- and p-bromo-o-nitrobeozaldehydes 
by condensing with acetone in presence of trisodium phos- j 
phate and healing the lactic-acid ketone so obtained with | 
sodium carbonate solntion. The dibromo-indigo obtained j 
in this way ctoaely ri^mbles the similarly prepared 
diohloro derivative, and is much less blue than the product 
obtained by brominathig indigo. Both p^chloro- and 
|>-bromo-o.nitrobenzaldehyde are converted by the action 
of light into the corresponding nitrosobenzolc acids. ^ They 
are reduced by tltanram chloride > in by^ochloric acid 
solution to the oorresponAing h» 10 Kfit«^ini#ohenicaldebydeB. , 

2.4- D!hitrobeozaldehyde yields with the_ same reagent j 

o-amhio-|i-ziitrobenzald^yde.— B. F. ' | 


acetate to form the dinitrophenylether of w-chloro-p-ammo- 
phenol CfiHa(NH2)Cl.0.CHH3(N02).,. In absence of 
sodium acetate chlorohydroxydinitrodiphenylamine is 
formed. If the 3 .4-chloroaminophenol be replaced by its 
isonieride, the 2.4-derivative, a chlorobydroxydinitrodi- 
pbenylamine, ia formed, whether sodium acetate is preset 
or not. The diuitrophenyl ether of m-chloro-p-aminopheiiol 
is readily diazotised, and can then be coupled with the 
ordinary components, forming dyestuffs which arc bright 
in shade but not fast to alkali. Dy festuffs of Similar cheater 
are obtained from a siilphonated derivative of the dinitro- 
phenyl ether. The diniirophenyl ether of /r-aminophenol 
was obtained by acting on acetylaminophenol with ohloi^ 
dinitrobenzone and saponifying the product. This substance 
can be diazotised in the usual manner, and then yields 
azo dyestuffs which are rather more stable to alkali 'tlian 
those obtained from the dinitrophehyl ether of m-ohlCtiO-|i- 
amiubphenol, but not sufficiently so to be of praetiUiat 
interest. Azo dyestuffs obtained from the sulphonic abid 
of this dimtropben 5 d ether arc quite unstable to alkali. 

- ■ Fi 

Triphenylmeikane Dyestuffs^ fast to Alkalis, 0, Lautk. 

Comptes rend., 1904, 138 , 1220— 1221. ^ 

The leuco bases obtained by the redaction of the prdducfts ^ 
of coodensatiou of m-nitro-benzhldehyde with dimethyl- or 
diethylaniline were heated with various reagents capable of 
substituting an acidic group for one of the hydrogen atoms 
of the amino group. The products obtained by the action 
of acetyl chloride or acetic anhydride and, of l^aen,e 
sulphonic chloride are described. I'heso products, wbiw 
converted into disnlpbonic acids and oxidised, yield ;blt» 
dyestuffs fast to alkalis, similar to Patent BJue.^' 

B. 

Z,%-‘Dtaminodiphenazone. F. Fichter and P.,I)ie!^^ 

‘ " Z. Farben- u. TextiFChem,, 1904, 3» 1 5T: ^ 
This coinponod is produced by the electipol^io 
diostrobensidine. Xf the latter be redu^ 

•ulphtde, the pbenazone-oxide Is fotiined, whiciti on "'bMiatif ^ 
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n&ent wilb ttannotis chloride and bydroehlorie acid, jieldf 
tii« dianinodiphenazone, 

NH2.CA.N:N.r,FJ;,.NIJ2, 

I I 

which crystallines from water aod alcohol in red iiecdloi. 
It combines readily with aldehydes ; e.p., heated with 
benzaldehyde in alcoholic solution, it drives dibenzylidene* 
diaminodiphenazoue, yellow plates m.p. 210® C. If the 
pbenazone be diazotised and treated with sodinm naph* 
thionate, a dark red precipitate is formed which dyes cotton 
from a toth containing sodium carbonate in a shade of a 
more carmine colour than t'ongo Red. The nitrogen bridge 
in the ortho position to the bond coupling the two benzene 
nuclei increases the substantive character no more than the 
sulphone, imino, or methylene groups. — A. B. S. 

Ekolish Patents. 

Phenyl^gli/cine-carborylic Acid Nitrile, and Intermediate 
Pr^ucts relating thereto s Manufacture of [^Indigo'\, 

J. y. Johnson. From the Badischc Anilin und Soda 
Fabrik, Ludwigshafen-on-Rhine. Kag. Pat. 14,676, 
July 1, 1903. 

Anthbanilio acid is warmed with aqueous formaldehyde 
solution. Equimolecular proportions of the two subsuincea 
react to form a solid which is insoluble in dilute sodium 
carbonate solution. On treating this compound w'th hydro- 
cyanic acid or a metallic cyanide, the nitrile of phenyl- 
glycincarboxylic acid is formed. On treating the above- 
aescribed solid condensation product of anthranilic acid and 
formaldehyde with a sulphite or bisulphite, the so’called 
bisulphite compound of methylene-anthranilic acid is formed, 
and can be converted, by treatment with a cyanide, into 
the nitrile of phenylglycincarboxyhc acid. — E. F. 

Dieazo Colouring Matters [Azo Dyestuffs'] ; Manufacture 
0 ^——. J. Y. Johnson, London. From Badische Anilin 
und Soda Fabrik, Ludwigshafen-on-Uhine. Eng. Pat. 
10,536, May 8. 1903. 

SsB U.S. Pat. 741,936 of 1903 ; this J., 1903, 1241.— T. F. B. 

Dyestuffs of the Triphenylmethane Series t Manufacture 
q/*— . H. E. Newton, London. From The Farbenfabr. 
vorm. F. Ba^er and Go., Elberfcld. Eng. Pat. 13,192, 
June 12, 1903. 

See U.S. Pat. 738,227 and Fr. Pat. 332,926 of 1903 ; this 
J., 1903, U25 and 1290.— T. F. B. 

United States Patents. 

Glucoside Dye, and Process of Making same. F. J. Oakes, 
New York. U.S. Pat. 759,008, May 3, 1904. 
Vegetable matter containing glucosides is extracted with 
water, carbon dioxide being injected “ under such condi- 
tions as to ensure chemical combinKiion,’' When logwood 
is thus extracted, haematoxylin carbonate is obtained as a 
reddish-brown crystalline substance, soluble in water, giving 
a neutral solution. It is oxidised to haematin carbonate 
** by application of atmospheric air.” — T. F. B. 

A 20 Dye; Blue , and Process of Making same. 

K. Jagerspacher and T. KrOber, Assignors to Soc. Chem. 
Ind, in Basle, Basle. U.S. Pat. 759,284, May 10, 1904. 

SiaEng. Pat. 14,113 of 1933 ; this J , 1903, 1081.— T.F.B. 

Tetrazo Dye [Azo Dyestuff] ; Violet , and Process of 

Making same. K. Jedlicka, Assignor to Soc. Chem. 
Ind. in Basle. U.S. Pat. 759,613, May 10, 1904. 

See Eog. Pat. 28,033 of 1903 } this J., 1904, 319.— T. F. B. 

Bhodamint Dye [Pyrone Dyestuff ] ; Red Basic , 

, and Process of Making mme. A. Bischler, Assignor 
to Basle Chemical Works, Basle. U.S. Put. 750,657, 
Mny 10, 1904. 

See Eng. Pat. 2738 of 1904 j this J., 1904, 367.— T. F. 3. 


Ato Dyestuff; Red P. Julius, LfidwigshafeD, aot) 
8. Haeckel. Mannhdim, Assignorsto Badisetm Anilin und 
Soda Fabrik, Ludwigshafen-on-Rhine. U.S. Pat. 759,716,. 
May 10, 1904. 

Bt diazotising o-chloro-p-toluidine sulphonic acid and 
coupling with jS-naphthol, a red dyestuff is obtained. Its 
sodium salt is soluble with diiUculty in hot water, and ita 
barium, calcium, aluminium, and lead salts are scarlet 
insoluble powders.— T. F. B. 

French Patent. 

Indigo ; Purification of Natural or Synthetic 
Badische Anilin und Soda Fabrik. Fr. Pat. 338,311, 
March 16, 1903. 

See Eng. Pat. 7395 of 1903 ; this J., 1904, 248.— T. F. B. 


V.-PBEPAEING, BLEACHING. DYEING, 
PRINTING. AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

Mercerised Cotton ; Increased Affinity of — — for Dye-- 
stuffs arid Mordants. W. Sohaposebnikoff and W. Mina- 
jeff. Z. Farben- 11 . Textil-Chem., 1904, 3, 163— 167» 
(See also this J., 1903, 903.) 

Pieces ’of mercerised and unmercerised cotton were dyed 
in the same bath with a direct dyestuff containing several 
sulphonic groups, e.g.. Diamine Blue 3 B. The amount of 
dyestuff taken up was found by means of a sulphur 
estimation of the dyed patterns. The result showed that 
the unmercerised cotton required about 50 per cent, more 
dyestuff than the mercerised in order to dye it the same 
depth. Mercerised cotton absorbs about 40 per cent, more 
tannic acid than unmercerised. The results with chrome 
mordants were contradictory, hut In the ca^e of iron {<nd 
manganese the unmercerised cotton took up more mordant 
than the mercerised. — A. B. S. 

Calico Printing ; Photographic Preparation of Rollers for 
— . J. Wolkofl. Z. Farben- u. Textil-Chein., 1904, 
3, 158—163. 

The photographs which have been taken through a ruled 
screen or grating are printed on to a chrome-gelatin paper 
which is then transferred to a carefully cleaned metal roller 
(molette). The paper and unaltered gelatin are removed 
by washing, which leaves the gelatin, rendered insoluble by 
exposure, on the roller. The latter is then etched with a 
weak solution of ferric chloride until the weakest shadowa 
are engraved to the correct depth. 'J’he roller is then well 
cleaned, and the portions sufficiently engraved are coated 
with a varnish to protect them from further action. The 
engraving process is repeated until the various shadows are 
etched to their proper depth, lu working with the three- 
colour process it is important that the engraving on the 
three rollers he in the correct proportious to one another. 
It is also possible that the three rollers may wear away 
unevenly during the printing, and so ^Iter the relative 
amounts of the different colours in the picture. — A. IS. S. 

Hyposulphites \^Hydrosulphites'] ; Electrochemical Prepa- 
ration of — — . K. Elba and K. Becker. XI. A., page 611. 

Enoush Patents. 

Silht Artificial ; Manufacture of-^-^. E. Thiele, Barmen . 
Eng. Pat. 16,588, July 28, 1903. 

Sbz Fr. Pat. 334,r>07 of 1903 ; this J., 1904, 59.— T. F. B. 

Dyeing under Pressure ; Apparatus for — . L. D6tr6, 
Reims. Eng. Pat. 25,555, Nov. 23, 1903. Under 
Internal. Conv., Dec. 2, 1902. 

^E Fr. Pat. 326,806 of 1902 ; this J., 1903, 905.— T. F. B. 
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Primufttp Patterns vpon Pi^ce Ch^s, P(wer, and the like. 
B. Schoenmg and Tho Carl SeboBHing Eiynngiea^erei und 
Werkzeugmaschinenfabrik Aot«Gts., Berlin. Eng. Pat. 
10,802, May 12, 1903. 

A ** PATTERNiNr^ ” roller serves to remove in parts the 
uniformly-spread layer of colour or ink from a smooth - 
surfaced printing roller. The two rollers then print upon 
the webs of tissae or sheets of paper which are continu- 
ously passed round the printing cylinders with which they 
are in contact. The “ patterning ” roller may be employed 
to transfer colour or ink to the colour- or ink-coated 
printing roller, and thus to modify in parts the intensity or 
shade of colour applied by the latter.— E. B. 

White Dischargee in Printing Fabrics and Dischargee 

therefor i Process for Producing . O. Imra}'. From 

Farbw, vorm. Meister, Lucius und Briining, Hoechst- 
on-the-Maine. Fmg. Pat, 13,827, June 20, 1908. 

A BtixTUBB of a hydrosulphite-aldehyde compound as 
described in Eng. Pat. 5867 of 1903 (this Journal, 1904, 
369), strong caustic alkali and a thickening agent is applied 
to the fabric. On steaming the fabric this acts as a powerful 
discharge, even towards mordant an<l basic dyestufts such 
as Alizarin Red or a Safranine-azo-dyestuff. — E. F. 

Unitkd States Patent. 

Cotton-Seed Hulls or Cotton Waste ; Process of Treating 
— . H. F. Bockmeyer, Assignor to A. 6. Granger, 
Cartersville. U.S. Pat. 759,800, May 10, 1904. 

(!otton-seed hulls, ground to a comminuted condition, 
cotton waste, &c., are first treated with a one to two per 
cent, solution of an alkali with live steam passing through 
the mixture. The material is drained, washed, and treated 
with chlorine gas in the presence of a one per cent, solution 
of a free alkali, until the agitated mass is decolorised and 
bleached. The material, after draining and washing, is 
subjected to the action of oxalic acid, or a reagent capable 
of reacting with the excess of chlorine present, and is then 
given a final washing. — H. N. 

French Patents. 

Hydrosulphite Compounds [with Aldehydes'] j Process for 

Making , and their Use in Dyeing and Printing. 

Cie. Paris. Coul. d’Aniline. Fr. Pat. 338,385, March 20, 
1903. 

See Eng. Pat. 5687 of 1903 ; this J., 1904, 369.-1. F. B. 

Dyeing ; New Process and Apparatus for 

H. l/Hiiillnr. Fr. Pat. 338,1 13, Dec. 12, 1903. 

SoLrBiHK dyestuffs which easily oxidise in the air, thus 
giving uneven results, are dyed in an atmosphere of some 
inert gas. The apparatus consists of a closed dye vessel 
couoected at the top with a gas generator, and at the bottom 
with a reservoir which contains the dye solution, yteam 
is used to clear the apparatus of air, and to force the dye 
solution from the reservoir into the dye vat. The gas to be 
used is then dra«TO into the yat and remains there until the 
operation is finished. Indigo and similar dyestuffs cun he 
dyed by this process. The air is displaced by coal gas 
during the dyeing, then oxygen is passed in to oxidise the 
leucindigo. — U. S. 

Dyeing Cotton Thread Several Colours ; Process for . 

Soc. Anon. Teintnrerie Clement Marot. Addition, dated 
Dee. 22, 1903, to Fr. Pat. 337,027, Nov. 26, 1903; this 
J., 1904, 440. 

This addition states that first the outside only of the 
bobbin is dyetl with a mordant dyestuff and then the inside 
with a direct dyestuff, the latter being partially . bleached 
and reduced as before. Textile fibres other than cotton, 
such as wool, silk, jute, ramie, Ac., can also be dyed by this 
method. — R. S. 


VI.-C0L0TIE1N(} WOOD. PAPEE. 
LEATHSB* Etc* 

Enombh Patent. 

Printing Pattei'ns upon Piece Goods, Paper, and the like, 
8. Schoening and The Carl Schoening Eisengiesserei u, 
Werkzeugmaschineufabrik Act.-Ge8, Eng. Pat. 10,802, 
May 12, 1908. V., next col. 

VII.-ACIDS. ALKALIS. AND SALTS. 

Hypophosphorous Acid ; Preparation and Propertiet 
of . C. Marie. Comptes rend., 1904, 138, 1216—1217. 

Two methods of preparation are described :—(l) A solution 
of 300 grros. of barium hypophospbite, purified by precipi- 
tation by alcohol, are dissolved in 2 litres of boiling wafer 
and treated with a slight excess of boiling dilute sulphuric 
acid. The clear liquid is separated and the exact point of 
complete precipitation is established. The liquid it rapidly 
concentrated down to about 25 per cent, of acid by boiling, 
it is then filtered, and evaporation is continued under 
decreased pressure at 80® — 90” C. in an atmosphere of 
carbon dioxide until the weight remains practically constant. 
The acid solidities in a freezing mixture and melts at 18® — 
16® C. 

(2) Sodium hypophospbite is powdered, dried at 100® C., 
and treated in a dry flask with the calculated quantity 
of coucentrated sulphuric acid whilst cooling. After two 
days the mixture is treated with absolute alcohol (about 
2 litres for 300 grms. of sodium salt), the sodium sulphate 
is filtered off and the solution is evaporated as above. 
By fractional crystallisations and thorough diyiog over 
phosphoric anhydride, the melting point of hypophos- 
phorous acid may be raised to 26*5® 0. The decomposition 
of hypophosphorous acid by heat takes place in two 
stages: At 130°— 140® C. it is rapidly decomposed, forming 
phosphorous acid and phosphoretted hydrogen BHaPOj *» 
2H;,FO| + PH3. Towards 160^ — 170® C. the phosphorous 
acid is itself decomposed into phosphoric acid and phos- 
phoretted hydrogen. — J. F. B. 

Sodium Thiosulphate t Oxidation of — E. Sedlaczek. 
Phot. Corr, 1904, 41, 158 ; Chem.-Zeit., 1904, 28, R«P- 
144. 

Potassium permanganate oxidises sodium thiosulphate to 
polythionic acids; whether in acid, neutral, or alkaline 
solution, the same amount of permanganate is used, but the 
nature of the ultimate products depends on the time during 
which they remain in contact with the precipitated man- 
ganese peroxide. Sodium silver thiosulphate gives with 
permanganate in neutral solution neither silver sulphide nor 
sulphate ; tn acid solution the silver is completely oxldbad 
to sulphate.— J. T. D 

Potassium Thiocyanate ; ActUm of — — on Metsallic 
Oxides at a high Temperature. J. Milbauer. Listy 
cbemick6, 1904, 6, 113; Chem.-Zeit,, 1904, 28, Bep, 
180. 

The following compounds were obtained by heating metaflic 
oxides with pure potassium thiocyanate to temperatures 
between 200® and 1,200® C. : — From lead oxide ; orystalliue 
lead sulphide. Cupric oxide : crystalline cuprous oxide 
and KsOugS^,. Bismuth oxide : bismuth sulphide aud 
K2Bi284. Cadmium oxide : amorphous cadmium sulphhk, 
and pearly flakes, probably K-Cd^S^. Stannic oxide: 
stannic sulphide aud potasbium tbiostannate. M^lybdio 
oxide: molybdenum sulphide und potassium tbioixmlybdiatet 
Trimangatiic tetroxide : amorphous green mangiraoui , iuL 
phide; once, at a very high temperature, ftiish-eolonieia 
K3MngS4. Chromic oxide : crystallised and 
Ferric oxide : crystallised ferrous sulphide end 
Nickel oxide: KaNijiS,#. (Cobalt oxide; KaCoiiSioV 
nium oxide : uranium oxysulphfde.— J.fT. D. 
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JBleuckino Powder ; New Method for Technical Analysie. 

U. Roberto and F. Boncali. XXIII., page 623. 

Ammonium Sulphate [from Gob tiqmrl ; Continuous Ap- 
paratus for the Manufacture of . M. Rosenkranz, 

III., page G02. 

Ferrous Salts ; Conversion of — — into Ferric Salts for 
Volumetric Determination^ or fur Separation of Iron 
with Manganese. L. L. de Koninck. XX I II., page 624. 

Carbon Dioxide i Bapid Method for the Volumetric Deter- 
mination of T. Mucura. XXI II., page 62.5. 

English Patents. 

Zinc Hydrosulphite Difficultly Soluble in Water ; Process 

for Producing Solid . C. J3oll(5, Manchester. From 

Chem. Fabr. Griinau, LundshofP und Moyer, Act.-Ges., 
Grtinau. Eng. Pat. 9360, April 25, 1903. 

Sbic Fr. Pat. 331,095 of 1903 ; this J., 1903, 1130.— T. F. li 

Nitre-Cake i Utilisation of ,and the Manufacture of 

Useful Products therefrom, G. E. Davis, Salford. Kng. 
Pat. 14,749, July 2, 1903. 

Alvminodb material, such as clay or bauxite, is added to a 
hot concentrated solution of uitre-cake, and the mixture is 
heated and agitated by high pr(*88ure steam. On cooling, 
a solid mass is formed, suitable for use in sewage precipita- 
tion, &c. But usually, the product is purified by solution 
filtration, and separation of the excess of sodium sulphate 
by crystallisation, after which, by suitable treatment, sodium 
alum is obtained.— E. S. 

Magnetic Oxide of Iron ; Production of Black . 

C. L. Parker, Loudon. -Eng. Pat. 6775, March 21, 1904. 
FRKHOua carbonate, in the form of spathic iron ore or 
otherwise, is subjected to a low red heat iu air-tight vessels 
furnished with safety valves, lor from 12 to 24 hours, 
lichen the vessels are allowed to cool thoroughly before 
being opened. The product is stated to be black magnetic 
iron oxide intimately mixed with carbon.— E. S. 

Oxygen / Manufacture of by Means of Liquid Air. 

G. Claude, Paris. Eng. Pat. 10,298, July 23, 1903. 

See Fr. Pat. 328,215 of 1903 ; this J., 1903, 950.— T. F. B. 
United States Patent. 

Sulphuric anhydride i Process of making l^Coutact Sub- 
stance] . G. Lunge, Zurich, and G. T. Pollitt, 

Stanford Ic Hope, Assignors to Vor. Chem. Fabr. in 
Mannheim. U.S. Pat. 758,844, May 3, 1904. 

The gases derived from roasting pyrites are passed, with 
air, over burnt pyrites, for which is afterwards substituted 
“new contact substance containing throughout a greater 
percentage of arsenic than fresh-burnt ore, formed by 
mixing the contact substance removed with fresh-burnt 
pyrites.” The use of a contact substance consisting of a 
“ metallic oxide ” or of ferric oxide containing “ 5 per 
cent, or more of arsenic in all its parts ” is also claimed. 

— E. S. 

French Patents. 

Hydrochloric Add and Sulphuric Acidf Process for the 
Production and Simultaneous Separation of . (con- 
sortium fiir Klektrochem. Ind. First Addition, dated 
Dec. 16, 1903, to Fr. Pat. 335,496 of Aug. 24, 1903. 
See this J., 1904, 252. 

Correction of a verbal error iu the main patent. — E. S. 

[A/wwiaoM*] Ores} Utilising Natural [/or Pro- 

duction of Aluminium Sulphate]. F. Jooss. Fr. Pat. 
338,887, March 21, 1903. 

Crrtain more or less complex native aluminium silicates, 
which may contain calcium and magnesium, See., but are 
pmcticaUy free from iron, are digested with (for instance) 
sulphuric acid at a temperature above 125° — ^^130® C. in 


order ^vdiMolve the base? whilst leaving the sSitsa in an ^ 
ineolable condition. The BolatioA of alamthium sulphate 
obtained may be purified by known means.— E. S* 

Zinc Waste containing Ammonium Chloride f Utilising 

, F^riching such Waste, and Recovering the Aarnto- 

nium Chloride. J. Cehak and L. de Szczytnicki, Fr.' 
Pat. 338,221, Nov. 26, 1903. ' 

The zinc waste, containing, besides impurities, zinc oxide 
and zinc and ammonium chlorides, is powdered, mixed 
with milk of lime, and heated in a vessel with a condenser 
attached. The ammonia expelled is, preferably, conducted 
into solution of calcium chloride, which solution, when 
saturated, is treated with carbon dioxide under pressure. 
The soluiion of ammonium chloride thus obtained is freed 
from calcium carbonate, and is concentrated to obtain the 
crystallised salt. The zinc wmste, deprived of ammonium 
salts as de.scrihed, and now as.sociated with calcium chloride, 
is washed free from the latter (which is utilised as stated) 
and dried for extraction of zinc metallurgicull}. — E. S. 

Alkali Sulphates ; Treatment of Native . E. Hildt. 

Fr. Pat. 338,328, Dec. 18, 1903. 

‘The native sodium sulphate usually associated with cal- 
cium sulphate is dried, powdered, mixed with coke dust, 
and heated for some hours to about 800® C. iu special 
inclined steel retorts fitted with travelling screws and 
various adjuncts, with arrangements for collection of the 
volatile pfoducts. (kilciuin and sodium sulphides are thus 
produced, with evolution of carbon dioxide. The double 
sodium and calcium sulphate- similarly heated, but not 
mixed with carbon, is exposed to thi^ jtiissage of sul- 
phuretted hydrogen, and yields the same fixed products, 
but with evolution of sulphur vapour and of sulphur di- 
oxide, whicli arc collected. The sodium and calcium 
sulphides produced by either or both of these processes, 
treated with water and carbon dioxide under pressure 
(obtained as described) Rup])lies the hydrogen sulphide 
which is utilised in the second process ; and the sodium 
' bicarbonate obtained as one of the main products of the 
present procc.ss may be transformed into sodium carbouate 
by known methods. — E. S. 

Zinc Sulphide ; Chemical Production of , and Electro- 

chemical Formation of Banum Hydroxide by the 
Simultaneous Regeneration of the Soluble Salt of Zinc. 

J. B. and A. Ciiudaii, juu. Fr. Pat. 338,322, Dec., 21, 
1903. 

Solution of barium sulphide is treated with zinc chloride 
to obtain barium chloride in solution and a precipitate of 
zinc sulphide. The filtered soliitiou of barium chloride is 
electrolysed -with the use of zinc anodes, to obtain iu the 
anode compartments solution of zinc chloride, and in ihe 
cathode compartments, of barium hydroxide. The process 
is claimed for obtaining “ all the metallic sulphides.” 

— E. S. 

Chloride of Calcium ; Proce.ss and Apparatus for Employ- 
ing as a Drying Agent. Comp, des Usiiios Nouvelles 

,1. Yberty et Ore. Fr. Pat. 338,133, Dec. 28, 1903, I., 

page 600. 

Yin.-QLASS. POTTEET, ENAMELS. 

Crystalline Glazes and their Application to the Decoration 
of Pottery. W. Burton, J. Soc, Arts, 1904, 52, 595 — 
601, 

The author regards a glaze as a mixture in which the 
various silicates present play much the same part as, the 
separate metals in a metallic alloy. With the same ultimate 
'composition, however, the particular silicates formed 
depend largely on the temperature and duration of firing. 
The glaze is also capable of acting on the material of the 
pottery, dissolving certaiB constituents ; in any piece of 
pottery there is an intermediate layer between the glaze' and 
the clay, formed by their interaction. The more strongiy 





marked this layer in the Iferfs n the glaze liable to the defect 
known ae “ crazing ” or bracking. If, during the firing, 
the glaze has become saturated with certain substances, 
e.g., ferric oxide, either present in the clay or intenfianally 
added to the glaze, these will tend to crystullUo out on 
cooling, giving rise to crystalline glares rcr'embling the 
mineral aventurine. By allowing suitably shaped vessels to 
cool slowly, the natural flow of the glaze tends to arrange 
the crystals in lines, with their long axes in the direciion 
of the lines of flow, a striated effect being produced. 
Similar effects are also produced with ebroraiura and 
uranium oxides, the crystals produced being small hexagonal 
plates. The crystalline glazes produced on the hard-fired 
porcelains and stonewares made on the Continent, on the 
other hand, consist of ordinary felspathic glazes to which 
frits, consisting of trisilicates of zinc, or of zinc and 
potassium, have been added. On cooling, some of the 
silicates formed during the firing at approximately 13.')0'’'C., 
probably silicates of zinc, or of zinc and aluminium, 
separate out as radiating needle-like or starry group.s of 
different colours. By adding copper oxide to the glaze, 
white effects are produced ; cobalt oxide gives a Cyanine” 
blue, and ferric oxide a yellow bronze colour, to the crystals. 
'I'he author has applied the well-known property of leadless 
glazes of becoming opale.sccnt or milky to the manufacture, 
at the comparatively low temperature of 1000” C. to 
1030” (1., of opalescent glazes of all colours and showing 
different striatious ; a certain amount of lead frit is added, 
as otherwise those glazes tend to bubble and blister in the 
tire. By combining these opalescent glazes with the 
crystalline glazes of the Continental type, he has also been 
able to obtain groups of starry crystals on a finely streaked, 
opalcseeiit, and coloured background. — A. G. L. 

Knglisii Patents. 

Jtcgrucraliuc Sfeel Furnaces, Glass and Heating Furnaces, 
and the like. II. W. Hendtirsou. Kug. l‘at, 10,8GG, 
May 13, 1903. X., page GOO. 

Glass; Furnaces for flic Manufaclurt' of . 11, W. 

Orrock, Hackney Wick. Eug. l^at. 13,110, June 11, 
19u3. 

Eoj: finishing the necks of glass bottles and the like, a small 
fire-clay crucible is fitted to a glas.s tank furnace in any part 
where it will get sufilciently hot. One end of the crucible 
is built into a hole made in the side wall of the furnace or 
in the flues, and in this end of the crucible two small holes 
are left, into which is placed the neck of the bottle to be 
finished. Two separate flues are also constructed, one of 
which is brought over, and the other under, or one on each 
side of, an annealing chamber attached to the furnace. 

—A. G. L. 

Glass-ware; Manufacturing . J. I., C. V., F. ,1 , 

P. R. and F. L. Arbogast, all of Pittsburgh. Fug. I'at. 
20,679, Sept. 25, 1903. Under In(ernat. Conv., Sept. 30, 
1902. 

See U.S. Pat. 756,558 ; this J., 1904, 490.— A. G. L. 

Earthenware Bodies, Hollow } Process of , and Hydraulic 

Appliances for. Producing . E. D. Delattre, Budel. 

Eng. l*at. 7766, April 2, 1904. 

Earthenwahe crucibles, retorts, are made by subject- 
ing the clay to a preliminary compression within a suitable 
cylinder or vessel, whereby air is completely excluded from 
the cylinder and all fissures in the material are closed, after 
which the said material is perforated by a compressor 
piston whilst still under the maximum pressure to which it 
was subjected during the preliminary compression. For 
articles, such as zinc retorts, which are made from two 
different superimposed materials, two concentric cylinders 
are employed, an annular space being provided between the 
two cylinders to contain the one material, whilst the other 
is p1aoe<i inside the inner cylinder. The press for carrying 
out the process is also clalmed.->A. G. L. 


Endmtdtiug MeUdlic Artiden [^Ehctro-plafing'], W. Ken- 
yon and S. Hobson, Sheffield, Ettg. Pat. 14,219, June 27, 
1908, 

Tiiw interior surface of a hollow article is first electro- 
plated with copper or gold, after which the enamel is applied 
as usual. — A. G. L. 

Gilding [Glass, Porcelain, ^c.] Surfaces. F. Herrmann, 
llheingau. Eng. Pat. J 1,910, July 4, 1903. 

Coherent and reflecting layers of gold are produced on 
glass, porcelain and like surfaces by first covering the surface 
w’ith a dilute alkaline solution or a gold salt containing a 
feeble organic reducing agent, to depo.sit an extremely thin 
and invisible film ; and afterward?, by means of a gold 
solution and a strong reducing agent, depositing the final 
reflecting layer. A de.sign may be formed by removing 
j»arts of the first very^ thin film of gold deposited, before 
depositing the second layer. The layer of gold produced us 
described may be transferred by aid of an adhesive material. 

— E. 8. 

Uniteh States Patent. 

Glass; Method of Blomng . M. J. Owen, Assignor 

to The Toledo Glass Co., both of Toledo. U.S. Pat. 
759,742, May 10, 19 )4. 

A MOXJLi> is inserted into the molten glas*', which is 
drawn into the mould by suction so as to form a finished 
portion and a body or blank, which is then blown in a 
mould to the finished shape whilst still plastic from its 
initial heat. — A. G, b. 

French Patent. 

Filter-Press Applicable to Earths and Clays. Mine. Virion 
(nee C. M. \j. ('. C. Korest). Fr. P.it. 338,170, Aug. 18, 
1903. 

The wet mass is planed on a fine cloth, metalkc or otlier- 
wise, which is supported on a metal or wooden grating, and 
the air is exhausted underneath the cloth. A number of 
such filters may be combined, in any p sition, after the 
nniDUcr of a filter-press. — A. G. L. 

IX.-BUILDING MATERIALS. CLAYS. 
MORTARS. AND CEMENTS. 

English Patents. 

Itefracfory Articles ; Manufacture of . J. Bacli, 

Riga. Eng. Pat. 4478, Feb.‘2*3, 1904. 

Puke aluminium hydroxide is mixed with 12 per cent, of 
quartz or 8 per cent, of fire clay. The mixture is moulded, 
pressed, and burnt, — A. G. L. 

Cement [for Coal Briquellcs, Artificial Stone, <iVr.] ; 
Process of Making a Bmdivg Agent or — — . L. Weisa, 
Buda-Pesth. Eng. Pat. 4939, Feb. 29, 1904. 

The binding agent, vrhich is to be used for making coal- 
briquettes, artificial stone, &c., is made by decomposiog 
mixed salts of calcium and inugnosiutn in about equ.al pro- 
portions with sulphuric acid, or using the waste sulphates 
of calcium and magnesium produced in the carbonic acid 
industry, separating the solid from the liquid portions by 
pressing, drying the solid residue, igniting a portion of it 
at a red heat, grinding the ignited and the unignited 
portions together, and then mixing the product either with 
the liquid pressed out from the mixed sulphates, or with 
water or steam. 'I'hi.s cement hardens within a few hours. 
The mixed sulphates may also be mixed with water and 
harnt magnesia or burnt dolomite added without any further 
treatment. Or a very thin solution of the mixed sulphates 
may be used alone as a binding agent, — A. G. L. 

Cement and other Analogous Materials; Preparing and 

Burning - Eevio Frore.s, Cronfeatu. Eng. Pat. 

7028, Mar. 23, 1904. Under Internat. Conv., March 80, 
1908. 

An intiinate mixture is made of the material to hi hunit 
with an inexpensive fuel, such as inferior coal-dust, fh^ 
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mlltare niaj be directly placed in the kilo after dryioji, 
witliottt other fael if a ** running ” kiln is used ; with an 
** intermitteat ” kiln a layer of large coal is first placed on 
the floor of the kiln, — A. G. L. 


United States Patents. 

Portland Cement Clinher, t Method of Burning . 

T. A. liidLson, lilcweliyu Park. TI.S. Pat, 759,:J5(;, May 
10, 1904. 

See Eng. Pat. 1404 of 19(i;i ; this J., 1903, 555.— T. F. P. 

Portland Cement Clinker^ .^f. ; Apparatus for Burning 

. T. A. Kdison, Llewell^’ii I’ark. U.S. Pat. 759,357, 

May 10, 1904. 

See Png. Pat. 4735 of 1902 ; this J., 1903, 3G7.— T. F. B. 
Fuenoh Patent. 

Drying Apparatus {^Bricks, t^c.] .1. W. Aregood. 

Fr. Pat. 338,203, Xov. 17, 1903. 

Tile bricks are placed on trucks standing on rails inside the 
drying clianibers. These are provided with sliding doors 
at the back, and hinged doois in front, and cominnnicati; by 
channels in the sole, with a main air cliaiiDel, construeted 
so as to decrease in width from the first to the last cliuraber. 
Hot air from the brick furnace, mingled with fresh air, is 
blown into the main air channel, the admission into each 
drying chamber being regulated by a damper. — L. F. G. 

X.-METALLUEGT. 


Steel and Iron Castinqs; InjUienee of Variibiq Casting 

Temperatures on the Properties of . P. Imngmuir. 

Iron and Steel Inst., May 1904. 


Cast-Iron. — Preliminary experiments showed the great 
influence which casting temperature exercised on the 
tenacity of cast-iron. Starting with a metal cast at a very 
high temperature, the tmiacity gradually rises as the tem- 
perature falN, until a “ fair ” easting t(>mperulure is reached ; 
from this point the tenacity falls with the casting tempe- 
rature. The influence of casting temperature remains very 
clearly marked jtfter annealing. The following were some 
results obtained with iron as east ; — 
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( ore conaists of a somewhat graouJar 

to 40 per cent, of iron as magnetite, I to 1*5 
of aulphur, aud usually lew than 0*005 per cent, (^phos- 
phorus. The ore is broken, crushed wet, and the ipiigpetite 
removed in a magnetic concentrator; it is then stored fora 
week, and stamped into briquettes of C x 6 x 3 ins., and 
weighing about 10 Ib, each, in drop presses. There are 
two such presses, requiring 3 h.p. each, and turning out 
8 — 12 briquettes per minute. The briquettes are loaded on 
cars, which hold about 15 cwt. each, and are then Ijumt in 
a long horizontal furnace. This process has the result 
of removing practically all of the sulphur, the finished 
briquettes containing ebout 63 per cent, of iron, 0*01 par 
cent, of ^ulphu^, and 0'002 per cent, of phosphorus. The 
briquetles ai’e tlien broken into pieces of a size convenient 
for ihe blast furnace, where they are smelted for high-^lass 
pig-iroD, charcoal being the fued used. The waste gases 
from the blast furnace fire the briquetting furnace, and 
supply gas engines which furnish the blast and aLso drive 
dynamos, which furnish the power for the concentrating 
works and for the mines. — 'i\ F. B. 

Iron- Carbon Alloys; Bange of Sdlidijicat ion and Critical 
Ranges of - H. 0. IJ. Carpenter and B. F. E 
Keeling. Iron and Steel Inst., May 1904. 

Thk authors determined the exact melting points of iron 
and iron-carbon alloys, ranging from pure iron to white 
iron containing 4 -5 per cent, of carbon ; and also investi- 
gated all the evolutions of heat in the alloys from the 
beginning of solidification down to 500° C. The results 
obtain^d confirm, broadly spt'aking, those set out in 
Bakhuis-Koozcbooiu’s paper (this J., 1900, 1016, 1154), 
but indicate that lloo/eboonTs diagram (this J., 1900, 
1017, Fig. 2) should be modified as follows: — (1) The 
melting point of ium is about 1,505° C.; (2) AB is a 
smooth curve, slightly convex upw'aids ; (.3) r/ B is not a 
liorizontal line, but rises from a to B ; (4) S F may be 
rejnesented quite as well by a straight line as by a curve ; 
(5) V K is not a straight lino, but rises from P to K. The 
authors also state that probably the diagram will be ampli- 
fied in certain parts when the equilibrium between the 
various phases has been more fully studied, riz., on account 
of J“(l) The small evolutions of heat observed at about 
790° C. with alloys containiog from 0*8 to 4*5 per cent, of 
carbon; (2) The slow thermal change at about 600° ('I. 
found over the whole range of alloys ; (3) The evolutions 
of heat observed at about 900° ('.with the alloys containing 
3 -87 and 4 *.50 per cent. respecti\ely of carbon. — A. S. 
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Other specimens of cast-iron of varying compositions gave 
similar results to the above. 

Steel. — ^lild steels are not easily ovei heated in the 
crucible furnace, and no striking example of excessive 
casting temperature Avas obtained, although the influence is 
Qnite ap]>aient, and similar to that in the case of cast-iron. 
! teel poured at “ f:dr ” to “ If)w” temperatures shoAved a 
decrease of elasticity as the casting temperature decreased, 
and very large decreases in the elongation and contraction 
of area. A sample of steel high in sulphur gave results 
quite comparable Avith those from a steel of normal compo- 
sition. No correlation has at pre.sent been established 
between casting temperature and density of iron and steel. 
The results of a microscopic examination tend to show that 
the influence of costing temnorature is exerted on the 
crystal junctions, since a “ fair ” casting temperature 
favours a stronger type of internal cohesion. (See also 
this J., 1903, 1089.)— T. F. B. 

' Pig-Iron ,* Manufacture of from Briquettes at 

Htrriiny. H. Louis. Iron and Steel Inst., May 1904. 

The Herrling raining property is situated on the Baltic 
coast of SAAcden, about 60 miles north of Stockholm, The 


Troostite. H. C. Boynton. Iron and Steel Inst., 

May 1904. 

Tub vicAv most generally bold as to the nature of troostite 
appears to be that it is an intennediato or transitory form 
between martensite ami peurlite. The author concludes, 
hoAveyer, from n micrographic examination of a steel 
containing 0-.54 per cent, of carbon, that troostite is a form 
of iron, free from carbon, probably ;B-iron, which separates 
from the marten'-ite on cooling, and which, during the 
retardation, is converted into ordinary ferrite or o-iron. 
The fact that in the rIoav cooling of over-saturated carbon 
steel, the author could detect no formation of troostite is 
in accord Avith this view. Osmond and Le Chatelier have 
stated that troostite may be found in an over-saturated steel, 
but in the author's opinion they have mistaken sorbite for 
troostite, — A. B. 

Constituents of Steels ; Classification in Chemistry, and 

its Application to the . H. Le Chatelier. liev. 

MetalJ., 1904, Ij 207—225. 

The author shows that, apart from chemical composition, 
the constituents of steels may be regarded from three 
quite distinct points of view, aud allow of three different 
methods of cdassilication p) The homogeneous con- 
stituents or phases, corresponding to the minerals contained 
m rocks ; (2) the constituents of aggregation, corresponding 
to the rocks themselves ; and (3) the constituents of 
struetpe, corresponding to the somewhat va^ue distinction 
sometimes drawn between rocks of amorphous, crystallitie 
and schistose texture. — ^A. S, * ‘ 
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Bitshxrt a/——*. ITi Oltti6nd C. S’rimont. Bev. 
Metall., 1904, 1, 198—808, * 

Th» authors diBouas .^he pn^ctical conclusion# to be deduc^ 
fiojn their previous work on this subject (this J 1903, ^3|0), 

Gold I Melting Point of — P. Berthelot, Comptes 
rend., 1904, X38, 1153—1166. 

Bt the help of formulae which he had previously worked 
out, the author has calculated the values on the absolute 
scale of temperature of the determinations of the melting 
point of gold made by himself (1898), Holborn and Day 
(1900), and Jacquerod and Perrot (1904). They work out 
respectively to 1065®* 6, 1064° *3, and 1067°* 4 C. The 
two later determinations do not differ from the author’s 
tigure by so much as the probable error ( + 2°) which he 
estimated at the time to attach to his determination. 

— J. T. D. 

Copper Ores ; Smelting of poor containmg Sulphur, 

Arsenic, and Antimony hy the Bessemer Process, wilhout 
Fuel. A. Torkar. Oesterr. Z. Berg- u. Htittenw., 1904, 
52, 175. Chem.-Zeit., 1904, 28, Rep. 142. 

A BASIC-LINED Cylindrical furnace is used, into which the 
ore, mixed with acid flux, is continually fed through a 
rotating cylinder, in which it undergoes preliminary heating 
by the waste gases of the furnace. The slag is removed 
continuously through an overflow pipe, and the enriched ore 
also overflows continuously into a sinelting hearth adjoining 
the cylindrical converter. Provision is made for a thick 
covering of slag above the bath, and the wind is brought 
in underneath this slag over the surface of the hath. The 
heat generated hy the combustion of the ore is then 
suilicient to keep the process going, even with ores so ])oor 
that they will not pay for any preliminary preparation. 


Tin-Alumimum Alloys, II. Pocheux. Comptes rend., 
1904, 138, 1170—1171. 

A PILED rod of till-aluminium alloy, jilunged in cold water, 
gives off for some minutes bubbles of gas, composed of 
hydrogen and oxygen in explosive proportions. An untiled 
rod, or a filed rod of either component, is without action, 
though the untiled rod of alloy will act on boiling water. 
The filed rod of alloy, in faintly acid solution of copper 
or /.iuc sulphate, becomes covered with a deposit of copper 
or zinc, whilst hubbies of oxygen are given off. The author 
suj)|)Oses that the metals are truly alloyed onlv at ^ the 
surface, and that filing lays bare an almost infinitely 
numerous series of junctions of the two metals, which, 
he ated hy the filing, act as thermo-coaples. — J. T. I). 

Pyrometers suitable for Metallurgical Work. Keport by 
K. A. Hadfield, J. K. Stead, and B. 11. Brough. XXIIL, 
page 623, 

Explosions produced by Ferro-Silicon. A. Dupre and 
M. B. Lloyd. XXII., page 622. 

Cyanogen [^Cyanides for Gold Extract ton"} j Volumetric 
Eeiermination of — . J. McDowall. XX!!!., page 624. 

Silver [in Silver Alloys’] ; Proposed Modification of 

Volhard*s Method of Determining . G. Hoit.sema. 

XXIII., page 624. 

Tin; Assay of , and Solubility of Cassiterite, 

J. H. Collins. XXIII., page 624. 

English Patents. 

Armour Plates and Projectiles ; Manufacture of — • 
E. C. Fairholme and J. E. Fletcher, Shetiield. Eng. Pat. 
1850, Jan. 26, 1903. 

The object of the invention is to produce atmour plate and 
other ileel artSsWft' having one side or jwMlion T«ry hard* 
and the btber side ot potdohbf e softer or tougher eharactor. 


ArMdes. made, of steel lueb as. Utoae with 

chromium aud tongstou, are strongly bented, oooled 
as by an ak-blast, re^beated to n ewtah lowet tem^erotiire 
than befotsi and cooled more slowly t in this condltmn ibey 
can he readily worked. Then the fiwse or side of the shaped 
article to be hardened is strongly heated and rapidly dooled* 
as in the preceding first operation, whilst the other face 
or side is treated as in the second operation. In some 
cases the face or portion of the article to be hardened is 
heated in contact with Carbon, boron, tungsten, molybdenum, 
or vanadium ; or with an alloy of ebromiuro, molybdenum^ 
and carbon, followed by the described treatment*. — K. S. 

Steel ; Manufacture of J. Vernon, Newton Stewart, 
Eng. Pat. 1966, Jan. 27, 1903. 

A MiXTiriiE of ferro-manganese with small proportions of 
aluminium, broken glass, porous earth, and kelp, is placed 
in the ladle before the steel is tappied into it, the object 
being to act on the steel mechanically and chemically, to 
increase its density, and remove impurities. — E. S. 

Regenerative Steel Furnaces, Glass and Heating FurnaceSt 
and the like. H. W. Henderson, Glasgow. Eng. Pat. 
10,866, May 13, 1903. 

The invention relates to means for the admission and 
regulation of gas and air to furnaces in such manner as to 
be capable of alternate reversal. The entering gas passes 
through a mushroom or similar lift valve (having spindle 
and counterpoise) into a chamber, the top of which is 
fitted with two semicircular hinged lids, provided with fire- 
clay flanges. The chamber has a hinged lower door and a 
I side trap-door for the removal of soot, and the gas passing 
I these traverses one or other of a pair of oppositely inclined 
\ flues, into a vertical chamber, having hinged soot-doors, 
j which also act as safety-valves for exit of air, the chamber 
j being provided with a “ duplex mushroom valve,” coveting 
I a port in a lower casing to the main gas flue. Air is 
1 admitted through another similar valve, suitably placed in 
I reference to the gas and regenerative chambers. The 
j duplex-shaped inushroora valves may be formed hollow, 
j means for filling them with water or other liquid being 
I described. Dampers are also made hollow and are simi- 
I larly cooled. The arrangements for the circulation of the 
> gases throughout, and for discharge of the waste gases, after 
j utilising their heat, arc described and shown in detail, a# 
well as means to prevent destruction of the gas-valves when 
the furnaces are not Avorking. — E. S. 

Iron and Steel t Manufacture of — — from Chromic Pig 
Iron or the like. O. JSIasseni^z, Wiesbaden. Eog. Pat. 
14,361, .lune 27, 1903. 

' See Addition, of July 1, 1903, to Fr. Pat. 329,132 of 1903 ; 
this J., 1903, 1353.~T. F. B. 

Scrap Sheet Steel ; Treating , and Jiecarbonising the 

same. 11. 15. Atha, East Orange. Eng. Pat. 2187^ 
Jan. 28, 1904. 

SoKAP sheet steel is prepared for rernelting in an open- 
hearth furnace, by intimately mixing it with finely-divided’ 
carbon, and making up the mixture into bundles or sacks ; 
j or the carbon is placed in bags, which are compressed into 
1 bundles with the steel; or the scrap is treated with the 
carbon diffused in a liquid, so that the carbon may adhere 
to the scrap on withdrawing the liquid ; or the scrap and 
carbon are combined in other ways. The mixture of steel 
scrap and carbon thus formed into bundles or parcels, is 
heated, with or without additional unprepared steel scrap, 
to a sufficiently high temperature to occasion absorption of 
the carbon. — E. B, 

Furnaces for Melting Meted. A. H. Oakley, Millbury. 
Eng. Pat. 14,646, July J, 1908. 

The crucibles containmg the metal to he melted are set in , 
covm*ed ovens placed in succession on the same level, and^ 
Gommunioating with one another and with a horizontal 
leading to the staoiL In a recess in the transverse wAU iin; 
front of the ovens a eomhinotion nf open* ttinngalatv 

n 2 
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BUperpo»e<l iron troaglii Im placed, commuoicatlng bj' 
Tcrtical overflow pipeg, into which troughs oil, or other 
liquid fuel, is fed in regulated quantity. The oil is ignited 
in the troughs, and the flames are carried by the air 
draught into » mixing chamber, from the top of which 
additional air is admitted, regulated by a sliding cover, and 
the heated gases pass downward into the lower part of the 
■first oven, thence into the upper part of the second oven, 
and downwards from the same into the flue. — E. S. 

^/r/r and other Svlphidcs ; Kxtractivg from Ihetr 

Ores, (1. C. Marks, London. From G. D. Delprat, 
llroken Hill. Eng, Pat. ‘27,1 .‘hi, Dec. 11, 190;i. 

Gues of zinc, lead, and silver sulphides, in a linely-divided 
state, arc fed into a hath of solution of sodium chloride, to 
which a certain small proportion, varying according to the 
nature of the ore, of dilute sulphuric acid is added. The 
scum, carrying sulphides, A\hich rises to the surface, is 
skimmed, or brushed, or arranged to fl<tw off. C'omparc 
Eng. Pat. 19,7t<M of 1903 ; this J., 1903, 1247.— E. S. 

Allot/8 or Compmmds ; MetaUle . A. Jacobsen, ! 

Hamhurg. Eng. Pat. 27,310, Dec. 15, 1903. ! 

See Fr. Pat. "38,415 of 1903; following these. — T. F. B. I 

Cupth i Manufacture of . Tlie Morgan Crucible ( k),, j 

Ltd., and J.‘ C. Fox. Eng. Put. 1095, Jan. 22, 1904. I 
XXllI., page G23. 

llcuiing Siduttances in Retorts ; Apparatus for use in 

. V W. Stanton. Eng. Pat. 4139, Feb. 18, 1904. 

L, page GOO. 

United States Patents. 

Iron or Steel ; Process of Producing direct from Ore. 

\V. M. Prown and 1). Keynolds, Albany. U.S. Pat. 
759,090, May 10, 1904. 

A MiXTunw of gninulated iron oxide with granulated ! 
carbonaceous matter, is heated, -with continuous agitation, | 
by waste products of couihustiou only, until the ore is i 
reduced and the iron carbonised. A flux is then added, | 
and the mixture is heated “from an initial source of heat,” j 
until the iron is fused. The “ waste products of combus- j 
tion ” used in the first part of the process are derived from j 
the “ initial sourci- of heat.” — E. S. i 

Precious’] Metals; Method of Recovering from ' 

Solutions. J . Anderson. Prescott, Assignor to M. Scanlau, [ 
Whitehills. U.S. Pat. 759,493, Jlay 10, 1904. j 

Gold and silver arc recovered from solutions containing 
iron or copper by addition of liiue, with thorough agitation. 

— B. S. 

Copper Ores; Process of Treating . C. H. Itider, 

St. Louis. U.S. Pat. 759,191, May 3, 1904. 

CnusnKD copper ore aud a solvent (which may he com- 
posed of water, sodium chloride, and nitric acid) arc ]ilaced 
in a series of closed vessels, so connected that the gases 
liberated may pass fiom the top of each vessel to the 
bottom of the next ve.ssel of the series, aud the last vessel 
is connected to the first of a second series of similar con- 
nected vessels on a lower level, charged ■with the clear 
solution of the ore derived from the former vessels, the 
copper from such solutions being precipitated, for instance, 
by metallic iron, the operation being aided by the con- 
tinuous passage of the gases therethrough, and hacls, 
through valved connections, to the first scries cf vessels. 

—E. S. 

Copper - bearing Ores ; Method of Treating with 

Cyanide Solutions. L. E. Porter, IjOs Angeles, Assignor 
to J. J. Seemau, Barstow. U.S. Pat. 759,220, May 3, 1904. 
Tub ore is subjected to the action of an alkaline cyanide 
solution, and in case precious metals arc present, these 
are precipitated by zinc, and separated from the solution^ 
which is then treated with an acid. The copper cyanide 
thns precipitated it removed, and the solution of hydro- 
cyanic acid is neutralised by an alkaline hydroxide, to 
produce an alkali cyanide for re-use. The copper cyanide 


precipitate, mixed with solution of an alkaline hydroxide, 
is electrolysed to ri3cover an alkaline cyanide solution, with 
separation of metallic copper.— E. S. 

Copper Ores ; Reduction of . E. P. Clark, New York, 

Assignor to E. Baltzley, (Hen Echo. U.S. Pat. 759,670, 
May 10, 1904. 

TriE powdered oie is washed with water contaiuing sul- 
phuric acid and ferrous sulphate, to extract the soluble 
contents. The rc'^idue is then “ oxidised,” after which it 
is leached as before. — E. S. 

Read-bearing Ores ; Process of Treating — 0. IT. 

Eider, St. Louis. U.S. Pat. 759,192, May 3, 1904. 

The apparatus used is idoutical with that described in 
U.S. Pat. 759,191 (see preceding abstract but two). 

Water and nitric acid ” are named as used to act upon 
the finely - divided lend ore. The precipitating agent 
specified is sodium bicarbonate; and the gases generated 
are circulated as in the previous case. White lead is 
precipitated in the second serii's of receptacles. — E. S. 

Separating Apparatus [/or Ores] Magnetic . T. A. 

Edison, Llewell}!! Park. U.S. Pat. 759,358, May 10, 1904. 

See Eng. I’at. 14,355 of 1900; this J., 1901, 998.— T. F. B. 

Metallic Chromium ; Method of Making . A. K. Eaton, 

Assignor to II. M. Eaton, New York. U.S. Pat. 759,424, 
May 10, 1904. 

A ui-NJi]ciN<j agent, such as powdered animal charcoal, and 
a suitable binding substance, are made up into solid cakes 
with “ the chromite of a readily volatilisable base,” such 
as zinc chromite, and the cakes are heated so as to 
volatilise the zinc or other volatile base and leave metallic 
chromium. — F. S. 

Alloy. S. Kncppel, Scranton. U.S. Pat. 759,017, 

May 10, 1904. 

Ti:e alloy is composed of from 5 to 7 parts of aluminium, 
1 part of zinc, and 2 parts of “ Babbitt ” metal ; the latter 
containing 96 parts of tin to 8 parts of antimony and 4 
parts of copper, all by weight. — E. S. 

Metals; Apparatus for Separating from their Crushed 

Ores or Materials containing .same. W. N. Turner, 
Ipswich. U.S. Pat. 759,775, May 10, 1904. 

See Eng. Pat. 12,778 of 1903; this J., 1904, 493.— T. F. B. 

Fiiknch Patents. 

Steel and Iron ; Mmiufacturc of . B. Talbot and 

P. Gredt. Second Addition, dated Dec. 1, 1903, to Fr. 
Pat. 324,448 of Sept. 15, 1902. See this J., 1903, 559 
and 634. 

Pkj iron containing too mucii phosphorus for the Bessemer 
process, and iiisulhcient phosphorus for the Thomas basic 
treatment, is not completely removed after each treatment 
in the converter, but to the phosphatic slag there is added 
a new portion of the ore to be converted. Thus, the silicon 
in the cast-iron in, to a certain extent, replaced by phos- 
phorus from the slag, whereby the metal becomes fitted for 
the Thomas process. The yield of steel is increased by the 
presence of iron oxide in the slag. (See also U.S. Pat. 
747,662 of Dec. 22, 1903 ; and U.S. Pat. 749,115 of Jan. 5, 
1904 ; this J., 1904, 66 and 119.)— E. S. 

Cementation ; Processes of — . C. Lamargese. 

Fr. Pat. 338,199, Nov. 16, 1903. 

Plates or other articles of iron or steel are cemented by 
heating them in contact with a mixture of carbon produced 
from the bark of the wild pine tree (or from other resinous 
substances) and of finely-divided silica. Or, less advan- 
tageously, a mixture of ordinary wood charcoal with lamp- 
black and silica may be used. — E. S. 

Metals } Obtaining IVew Combinations of . 

A. Jacobsen. Fr. Pat, 838,415, Dec. 21, 1903. 

Ah alloy is formed by fusing together, in quantities pro- 
portional to their atomic weights, copper, aluminium, sine, 
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aud silicon. The silicon mny bo replaced hy nickel or by 
silicious earth. To lorai a brouze, variable proportions of 
either of the stated combinations is lused with copper and 
aluminium. — E. S. 

XL-ELECTRO-CHEMISTET AND 
ELECTRO-METALLURGY. 

(.1.)— ELECTUO-CHKMISTEV. 

Anodes of Tiny Antimony, and Bismuth ; Behaviour of 

. K. Elbs and H. Thilmrael. Z. Elektrocheiu., 

1904, 10 , 364-— :^67. 

Tin, when use! as anode in solutions of Kodliini chloride, 
nodium sulphate, hydrochloric and sulphuric acids uudt-r 
varying conditions of temperature, concentintion, and 
current density, always enters into solution chiefly as the 
divalent salt. With antimony, only sodium chloride and 
hydrochloric acid aie suitable electrolytes, and in these 
cases the metal passes in the trivalent form into solution. 
Bismuth behaves similarly to antimony and gives trivalent 
salts. — jB. S. H. 

Hyposulphites \_Hydrosulphitcs‘\ ; Electrochemical Prepa 
ration of — — . K. Elbs and K. Becker. Z. Elecktro- 
chem., 1904, 10 , 3G 1—364. 

The authors have attempted to make use of electiol} sis for 
the reduction of bisulphites — 

2NaHHOa + 2H = NajvS^04 + SlIjO. 

Dilute solutions can be prepared with a good yield, but for 
concentrated solutions the chemical reduction with zinc is 
preferred. The chief cause of the low yield with more 
concentrated solutions is ascribed to the formation of thio- 
sulphates, NajSp^ + = Na,S.X)., -i IDO. The claims 

of A. K. Frank (Ger. Pat. l25,‘Ji»7 ; this J., 1902, 51), are 
said to be incorrect, since neither the calcium nor magnesium 
salts could be prepared in the solid Siate by electrolysis us 
proposed. The electrolytic process for hyposulphite-, when 
applied directly to the indigo vat, is said to be advantageous, 
since here the hyposulphite, as soon as formed, reduces the 
ludigo, and can be constantly regenerated at the cathode. 

— B. S. H. 

Copper ; Quantitative Electrolytic Precipitation of . 

T. )V. Richards and H. Hisbee. XXI IL, page 024. 

Chloroform ; Electrolytic Preparation of from Acetone. 

.1. E. Tee[de. XX., page 021. 

English Patents. 

Oxide of Zinc ; {^Electrolytic^ Manufacture oj . 11, 

H. Lake, London. From Synd. pour rExploitaiion dcb 
Inventions du Prof. Oettli. Eng. Pat. 12,719, June 5, 
1903. 

See Fr. Pat. 328,491 of 1903 ; this J., 1903, 1007.— T. F. B. 

Electrode Mass ; Process Jor the Production of a Porous, 

Hard , Insoluble in Alkalis, from Metallic Oxidts, 

or Metallic Powaers. G. A. Wedekind and H. P. H. 
L. l^brschkc, Hamburg. Eng. Pat. 20,313, Sept. 21, 1903. 

See Er. Pat. 337,270 of 1903 ; following these. — T. F. B. 

Generation of Electric Energy ; Process of and Apparatus 

Jor the . H. J. Keyzer, Amsteidara, Eug. Pat. 

3913, Feb. 16,1904. 

An iron vessel is provided with several vertical iron parti- 
tions, between which porous carbon electrodes arc sup- 
ported. The latter have flanged head'*, which abut against 
each other and are insulated from the iron portion of the 
apjparatus. Openings in the lower parts of the iron par- 
titions allow of the circulation of the electrolyte, the latter 
consisting of a saturated solution of potassium or sodium 
hydroxide or carbonate, preferably mixed with about 1 per 
cent, of a metallic salt, such as ferrous or ferric chloride. The 
cell is closed by a lead ring, oast round the heads of the car- 
bon electrodes, and an insulated hood-like cover, the ring 


and cater iron vessel being ooonected to Vindins; screws 
for the transmission of the current. lu the middle of the 
coveting hood is an admission pipe for Dowsou gas, or 
other suitable gas containing hydrocarbons, mixed with 
about 95 per cent, of air or oxygen, and admitted sutfi- 
cieutly hot to boil the electrolyte. The gas passes down 
vertical channels in the carbon electiodea, permeates the 
pores, and meets there the electrolyte, which enters from 
the outer surface of the carbon. The resulting oxidation 
of the hydrocarbons generaie.s electric energy, and the 
products of the oxidation, principally steam, are again 
introduced, alter condeusation, into the electrolyte. — 11. N. 

United States Patents. 

Accumulating and Using Electrical Energy ; Method of 

. A. G. Betts, Troy. U.S. Pat. 759,00'), May 3, 

1904. 

i Lead peroxide and load are deposited respectively on the 
two electrodes from an electrolyte eonsistiug of a solution 
of a readily soluble lead salt cf a non-oxidisiwg and non- 
oxidisable acid, such as lead fluosilicate, electrical energy 
being subsequently generated by redissolving the active ma- 
terials in the eiectiolyte. The electrodes are of insoluble 
material, one or both of which may be of graphite or 
artificial graphite. The charging current may be passed at 
certain times in one diiectiou, and at other times in the 
oppo>ite direction, and air or oxygen is introduced into the 
electrolyte from tunc to time. — B. N. 

Battery i Electric Storage . A. G. Betts, Troy. 

U.S. Pat. 759,1)06, May 3, 1904. 

The electrolyte consists of a solutiuu of lead fiuosilicute 
with or without copper fluosilicate, and the electrodes are of 
graphite with niimetous small Huri’ace.s arranged at angles 
one to another, or with laterally-extending surfaces arranged 
to catch and hold any detached active muteiial. A con- 
ductive receptaeio may also be ai ranged for this purpose, 
and the receptacle maintained lu eireuit during the dis- 
charge of the battery ; or the electrode may comprise a 
plate of insoluble conductive material beiween plates of 
insulating material, each plate having apertures corres- 
ponding lu location but smaller in the iusuIat.Dg plates, so 
as to torm pockets for the purpose of retaining the active 
material. A.ir is introduced into the electrolyte near the 
bottom of the cell. — B. N. 

Battery. J. Noble and E. L. Anderson, St. Louis. 

U.S. Pat. 759,741), May 10, 1901. 

The battery consists of a carbon cathode, a non-decom- 
posable or aluminium anode, an eleciroly te evolving nitrogen 
peroxide, such us iiiiric acid, and a condenser coniaining 
coke or similar material to receive the ga*es evolved in the 
cell. Means may be pjovided for healing the battery. 

—A. G. L. 

Gases } {Electrical] Apparatus for the Treatment of . 

H. Pauling, Gehenkiichen. LI.S. Pat. 758,775, May* 8, 
1904. 

A HOLLOW rotating shaft, funning one of the electrodes, 
projects into a fuuuel-sbaped electrode, which communicates 
at one end w'iih a meaus tor sucking air thiough the funnel, 
the other end of the latter beiug ciosed by a I'.d which 
eiubruces the shuit. The portion t*f the shaft enclosed in 
the funnel is covered with iusulaiiug material, and n tubular 
projection is attached at right angles to uue end of the 
' shaft and passes through to the outer surf ace of the 
insulating material. — B. N. 

Gaseous Media from Air ; {Electrical] Method of 
Generating — J. N. Alsop, Gweusbuto. U.S. Put. 
758,883, May 3, 1904. 

The invention relates to a method of generatiiig gases from 
air, by couiiiiuously and alternately briogiug mto coutart. 
and separating two electrodes couueoied with a source Of 
1 electricity. Tne electrodes are worked in two sets, the arc 
in one net being short-circuited at predetermined intervala 
by the contact of the electrodes of the second set. SimuL 
taoeously with the separation of the electrodes, the potential 
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of tb« currcDt h autotimticfslly tfioreased, and each i« ahortfr 
droillted while at iti^ maximum density and before the same 
is appreciably diminiMhed.—B. N. 

Gaaeotis Mediums from Air i [^Etectrical'] Apparatus for 

Generating . J. N. Alsop, Owensboro. U.8. Pat. 

768,884, May y, 1904. 

On a frame in mounted a ** walking-beam,” to each end of 
which is attached a “ pilimui ” carrying one or more vertical 
electrodes, and so arranged that the movement of the 
beam givc.s a reciprocating motion to the electrode!. The 
electrodes iu each set arc connected in series, and the two 
sets in parallel, so that the contact of one set of electrodes 
with the lower stationary electrodes sljort-circuits the 
other set. Each movable electrode is capable of automatic 
adjustment, the electrodes being attached by a piston rod 
to a piston, and the latter is surrounded by a movable 
cylinder attached to the “ pitman.” Oil passes from the 
under to the upper side of the piston and thus permits the 
piston to settle in the cylinder for the [>urpos(‘ of making 
contact as the carbon is consumed. A self-induction coil 
is interposed in the circuit of the electrodes, and each pair 
of electrodes is surrounded by a casing ]*rovided with an 
air iulet, the casings being connected to a conduit leading 
to an air pumj) for withdrawing the gases. — B. N. 

Fbknoh Patents. 

Solutions for Tu'o - Fluid Fieri ric Cells; Active . 

Atwood Electric ('o. Er. Pat. 8^8,414, Dec. 21, PJ()3. 

See Eng. Pat. 28,067 of 1903 ; this J., I9U4, 377.— T. F. B. 

Electrodes [^Accumulator Plates'] ; Treatment of Metallic 
(hides Jot the Manufavlure of Durable — — . G. A. 
Wedekind. Er. Pat. 337,270, Dec. 3, 1903. 

To obtain accumulator plates which ate not attacked by an 
alkaline solution, copper oxide, or line copper p<twder, is 
made into a jiaste with a solution ol copper chloride, to 
which fine coppei turnings may he added ; the pa.sie is 
placed iu moulds, or spread u[)on ])latcs or supports which 
have been provided electrolytically w itli a tough coating ol 
copper; and tlu' paste is converted into a solid poious 
mass by drying ut UJO'’ T/ic clilorine and oxygim are 
next expelled clcctrolytically by employing the plates as 
anodes along Avith suitable metallic cathodes in an alkaline 
solution, alter which the reduced metal ts oxidised, either 
by heating (>r by clcctrcli sis. — 11. B. 

Zinc Sufphule ; ('hri/ucal Prixfuetion of and Kleelro- 

Cheunrai Fonnution of' liarium Iiiidro.ride by the 
Simultaneous liegeneratum <f the Soluble Salt of Zinc. 
J. B, and A. Canduu. Er. J^at. 338,322, Dec. 21, 1903. 
VIJ., page (’-(Mi. 

Dead Peroxide ; Elertrolytic Method of Produciny Deposits 

oj' on J^osifirc t tales of Large Area fot Electric 

Arvumulators. J. Diamaiit. Er, Pat. 338,418, Dec. 26, 
1903. 

►See Eng, Pat. G9:)4 of 1903 ; this J., 1904, 37G.— T. E. B. 

Hydroxides and Oxides; Electrolytic Process for Pro- 
duciny Metallic . E. E. Hunt. Er. Pat. 338,156, 

Dec. 29, 1903, 

See U.S. Pat. 748,609 of 1904 j this J., 1904, 119.— T. F.B. 

(.B.)— ELECTKO-METALTdJRGY. 

Hendryx Cyanide Process ; The . C. M. Fassett. 

Eng. and Mining J., 1904, 77, — 724. 

'The appaiutus (see ligure) in Avhich the extraction and 
deposition of the gold and silver are carried on in one 
operation, consists of a cylindrical tank having a conical 
bottom. A circular well or tube extends through the 
centre of the tank nearly from top to bottom, and is sup- 
ported by braces from the side of the tank. At the top the 
well is connected to a circular apron, Avhioh is inclined 
slightly downwards towards the side of the tank. A hollow 


iriiaf t, provided with a driving tha i&p and ^anyiiw 

■the eciew propellers, passes the centre of dw iroU. 

The stem of the dischar^ valve at the bottom of the tank 
extends through the hmlow shaft, and is operated by a 
hand-wheel located above the driving pulley. Outside the 
well, and between the apron and the bottom oi the tank, 
anode and cathode plates are arranged, bemg supported 
from the side of the tank and connected to a source of 



electric current of low intensity. A coil of pipe is also 
arranged in the tank, through which steam or hot water 
may be passed to heat tlie charge. The ore is wet crushed 
(preferably with a dilute cyanide solution) and run into the 
tank, together with suHiciuut alkali to neutralise any free 
acid, and suthcleiit cyanide to bring the strength of the 
solution up to about 1 lb. per ton. The shaft is then set in 
motion, and the propellers cause a strong upward current 
in the well, by which means a rapid and uniform circulation 
of till' charge is effected in the directions shown by the 
arrows. The precious metals dissolved are deposited from 
the solution on the cathodes. It is claimed that the extrac- 
tion of gold and silver can be made iu much less time and 
at a much smaller cost than by the usual methods, and 
that the process is perfectly adapted to the treatment of 
tailings and slimes. — A. S. 


Gold; Solubility of in certain Oxidising Agents. 

V. Eenher. J. Amer. Chem. Soe., 1904, 26, 650 — 554. 

Goi.n is readily attacked in many reactions iu which oxygen 
is formed, particularly on the application of heat. Thus it 
goes into solution when heated with sulphuric acid (or 
phosphoric acid) and nitric acid, telluric acid, the higher 
oxides of load, manganese, and chromium, or nickelic oxide. 
Gaseous oxygen and acid are ■without action. Anode 
oxygen will attack gold in presence of strong sulphuric 
acid. Operating -with a current of 0*3 — 0*4 amp5re, a 
resistance of 5 volts, an anode of sheet gold, and a platinum 
crucible as cathode, it was found that when the acid Was 
hot, the gold was readily dissolved and then deposited on 
the cathode. Using phosphoric acid or dilute snlphurio 
acid, no solution took place, an incrustation of gold oxide 
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being left on the anode. Thw is aleo the ease when solations j 
of neutral salts, e.^., nitrates and sulphates of potassium 
and sodinin, are electrolysed. With caustic alkalis a little | 
gold passes into the solution, perhaps owing to the formation I 
of an aurate.— E. H. T. ! 

BsfGLISH PaTENTSU 

Enamelling Metallic Articles \^Electro - plating], W. : 
Kenyon and S. Hobson. Eng, Pat. 14,219, June 27, 1903. i 
VIII., page 607. 

Iron Sand, Iron Oxides, and other Suitable Substances ; | 
Method and Apparatus l^Electric Furnace] for the j 
Reduction of . I). II. S. Galbraith and W. Steuurt, 

Auckland, N.Z. Eng. Pat. 25,032, Eov. 17, 1903. 
Under Interuat. Coiiv., Nov. 18, 1902. 

,See Er. Pat, 336,726 of 1903 ; this J., 1904, 378.— T. F. B. 

Iron Sand, Iron Oxides, and other Suitable Substances } 

Method and Apparatus for the Reduction if . 

D. li. S. (jralbrauh and VV. Steuart, Aiiciklaurl. Eng. 
Pat. 25,033, Nov. 17, 1003. Under Interuat. (4)uv., 
Nov. 18, 1902. 

Skk Fr. l*at. 336,727 of 1903 ; this J., 1904, 37S.~T. F. 13. 


United States Patents. j 

Eh'clroUftia Apparatus. 11, S. Hlackinore. Mount, j 
Vernon, N.Y. L^S. Pat. 750,798, May 10, 1001. j 

The layer of liquid-metal forming the cathode in the I 
<i;leetrolytie eel I communicates with a feeding chamber ! 
containing the metal, the height of the column in the | 
chamber being balanced by the weight of the cathode and | 
isuperposed electrolyte, in the electrolytic coll. The height 1 
of the column in the chamber controls, by means of a I 
float, the supply of metal from a reservoir, and a saturator j 
maintains the electrolyte at uniform density An outlet, ! 
near the surface of the cathode, carries the alloy from the 1 
electrolytic cell to a reservoir, in which the metal is covered 
by an independent body of electrolyte communicating with 
the electrolyte in the electrolytic cell, and then to an 
oxidising vessel, thus preventing any possibility of short- 
circuiting betw'een the cathode and the alloy in the 
oxidising The alloy passes by a tortuous passage 

through the oxidising vessel, the latter being provided with j 
an outlet for the alloying metal, the outlet having a float- ! 
valve controlled by the height of the oxidising liquid. The 
height of the latter is maintained uniform by an inlet 
and outlet, for the oxidising liquid and oxidised product, 
adjacent to but above the, outlet and inlet tor the alloying 
metal and alloy respectively. — !>. N. j 

I 

Elcctrohjiir Apparatus. IT. S, Black more. IMount 
Vernoii, N.Y. U.S. Pat. 759,799, May 10, 1904. 

Ligtit- 51 ktal compounds are electrolysed in a containing 
vessel divided into two compartments by a tube-like 
partition, provided at its open lower end with a diaphragm 
of loose granular material, Jn the inner compartment is 
the anode and electrolyte, and in the other is a molten or 
liquid-metal cathode, supporting and in contact with the 
diaphragm, but the upper surface of the cathode is above 
its surtuce of contact with the diaphragm. Means are 
provided for removing the light meial from the alloy or 
amalgam as it rises to the upper surfaces of the cathode, 
the depleted portion of the cathode returning into contact 
with the diaphragm. An oxidising agent is injected 
beneath the surface of the alloy, and a la^er of granular 
material, electronegative in ! elation to the oxidnable metal, 
and in contact with the alloy, serves to distribute the 
reagent, an oxidising electrolyte being maintained in 
contact with the granular material and tlie alloy. In 
extracting an alkali metal from the liquid alloy, sodium 
hydroxide is injected ; the resulting product is removed, 
treated with water, and again returned into contact with 
the alloy.-B. N. 


XIL-rATTl OILS. im. WAXES.: 
AND SOAP. 

Olives ; Preservation of — - 6e/bre Expression, , H. 
Mastbaum. Ohem. liev. Fett- u. Harz-lDd., 1904, H, 
39—42, 64—69, 89—91. 

The total proportion of oil in olives dried* in the air 
dimini-bes, at tirst slowly, and then more rapidly, eo that 
after five months it is only about two-thirds of the original 
quantity. The acidity of the oil shows a steady increase. 
The diminution of oil is considered as possibly due to a 
species of “intercellular respiration” but “chemical 
reaction may also play a part.” Olives kept in running 
water are well preserved, but the quality of the oil is 
inferior, the acidity increasing by about 1 per cent, for each 
month. The result of keeping the olives in brine or in a 
vessel from which air is excluded is shown by the following 


experimental results 

— 



MHltod of KcepniK. 

Water. 

, ! Oil in dry 

^ Substance. 

Acidity 
of Oil. 


PerOont. Per Cent. Per Cerit. 

Per Cent, 

In hrirn* 

Air excluded, no salt 

60*34 

1()-81 42*38 

4*0S 

used 

All* excluded, suit 


1»-01 42-19 

5*81 

used 

53-00 

20-12 42*00 

5*21 


The odour and flavour of the oil obtained from olivet 
preserved by the two latter juo^esses were sup rior to thoM 
of oil from olives kept m brine. — C. A. M. 

Melo7i-Serd Oil. G. Eendler. Z. Untera. Nahr. u. 
Gcuussm., 1903, 1U25. 

The kernels of Togo melon seeds contain 5*8 per cent, of 
wTiter and 43 • 8 per cent, of a yellow, almost tasteless oil 
which has the following characicrs ; — M. pt., S’S'* C. f 
congealing pt., .5'^ C. ; m. ])t. of fatty acids, 39° C. ; 
congealing pt. of fatty acids, 36° C. ; acid value, 4’81 ; 
saponification value, 193 *.3 ; iodine value, 101*5. It appears 
to be suitable for dietetic use. — J. O. B. 

^croco7»ftf Vinifera [Nicaraguan Coyol Paha] ; Fatty 

Oil oj Seeds of . (1. Eendler. Z. Unters. Nahr. u- 

Geiiussm., 1903, 1025, 

Tub kernels of the seeds yield 6 ’55 per cent, of water and 
48-66 per cent, of a yellow pleusant-tasting oil. At about 
15° U. the oil separates in feathery crystals and ulti- 
mately becomes solid. It has the following characters:— 
Sp. gr. at 25° C., 0*9136 ; in. pt., 25° 0. ; eongealiog pt., 
17° 0.; acid value, 1*69; saponiticutiou value, 246*2; 
iodine value, 25*2; Beichert-Meissl value, 5*0. The por- 
tion which first crystallises out has the m. pt. .‘54° C., when 
reciystallised from alcohol. The lihernted fatty acids melt 
at about 54° C. and probably contain myristic acid. 

- J. 0. B. 

Alezirites Moluccana ; Fatty Oil from the Seeds of — 

G. Fendler. Z. Uuters. Nahr. u« Genussm., 1903, 1025. 
The kernels of the seeds of Aleurites moluccana from the 
(-ameroons, contain 3*65 per cent, of water and 64*4 per 
cent, of fat; the residue free from fat contains 60*62 per 
cent, of albuminoids. The oil obtained by extraction with 
ether ia strong-smelling, acrid, and yellow ; it is sparingly 
soluble in alcohol. It dries quickly in a thin layer, and 
should be useful as a drying oil for varnishes. It has the 
following characters: —iSp. gr. at 15° C., 0*9254; con- 
gealing pt., — 15° C.; m. pt. of fatty acids, 18° C. ; 
congealing pt. of fatty acids, 15*.5° 0. ; acid value, 0*97 ; 
saponification value, 194*8 ; iodine value, 114*2 ; Eeicheirt- 
Meissl value, 1*2. — J. (). B. 

Rhus Glabra $ Fixed Oil of the Seeds of ■ — — / G. B. 
Frankfurter and A. W, Martin. Amer. J, Pharm., W| 
151. Pharm. J., 1904, 72, 681. 

The seeds free from husks yielded on extraction with ether, 
9*1 per cent, of a light-yellow oil of pleasant 
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peculiar odour. Sp. pr., ()’9203 at 20" C., and O' 981 2 at 
o" C.; 71 = 1-48228 at lf>" C. and 1*48821 at 0" C. ; I 
saponification value, * 190 — 200 ” ; and iodine value, 85*96 I 
— 87*86, The oil containR about 0*b96 per cent, of anuu- | 
faponifiiible alcohol, probably a cholesterol. The husks of 
the seeds after being freed from tannin and calcium acid 
ninlate hy treatment with water, yielded, on extraction with 
ether, 8’ 5 per ctnt. of a black Bemi-Kolui oil, of ap. gr. 
0*938 at 85" C. and O' 9412 at 20" C. ; iedine value, ST *2 ; 
and saponification value, 179*7. hnun this oil, by treat 
meiit with acetone, 80 per cent, of a yellow oil was 
sejiarated, a black semi-golid oily residue being left. ' 

—A. S. ! 

fntg ; Enzymic Action of Plant Seeds on . 8. Fokin. | 

Chtm. Kev. Fett- n. Harz-Ind., 1904, 11, 4H — 49, 69 — 71. ; 

Of the Reeds of f 0 pianfs helorgingto 80 fpmilitb examined, 1 
more than half efteried the hydro)} i-is of 10 to Iti per j 
cent, of fat, hut this hydicljsis was neit produced by : 
the flame seeds V hen old aiul was tlteiefore not ulliihuied 


by the author to the presence of an enzyme. When seedn 
contain an enzyme there is a quantitative relationship 
between the yield qf fatty acids and the amount of seed 
employed, thus iti the case of castor seeds the yield of 
fatty acids liberated increases with the proportion of seed 
used, but in the case, e.g , of fresh Cynoglossum seeds, the 
amount of fatty acids liberated from uu oil remained the 
same (3o per cent.), whether the seeds were used in the 
proportion of 24 or 100 per cent. Of all the plants exa- 
mined only two answered this requirement of an enzyme, 
iv 2 ., celandine (cheltdomum majutt^ and Itnaria. Compared 
with the seeds of the castor oil plant and celandine, the 
seeds of Iwaria rulgaris contain but little enzj me, 20 to 34) 
parts only having the same lipol 3 tic action as 1 to 5 parts 
of castor seeds. A yield of 90 per cent, of fatty acids was 
obtained from sunflower oil by the action of 46 '7 per cent, 
of crushed linaria seeds with dilute acetic acid. The author 
suggeibts that lipol}tic activity may be invariably accom- 
panied by the presence of an alkaloid. 

Characteristics of Vvyetahle Oils Examltu'd. — 'I’he 
following results were obtained : — 


Cil fi-( ni Seeds of ! 

Yield (if 

S|>. (ir. , 

Iodine 

1 

Oil. 

at 20” V. 

Value. 

Xantiuin “ slruumriiuii ” (in 

IVi- Oi'nt. 



hu&ks) 

U'2 


1 12*0 

W M )> 


(»-oI2 

18'2'2 

A^autiuin stnininrimn ule- 




eorticHtf'd) 

0 



Tiliu parvifolm (LlecorticHled ) 

20 0 

0 OJtl 

12.i 1) 

Delphininni elatuiii 

80 0 

0 Jt'il 


K v( •n.\’ n 1 u 8 V en UC 0 SU 8 

■18 lit 

0 !i.V.» 


OiileopHis iudiiiiiiin 

10 4 

(1 022 1 


Leonurus eiirduH :i 

28 0 

0 '.L8 



All six oils contained liiiolic acid, whilst linolenV acid 
was detected in the oil of Caleapsts indanvm. The author 
concludes that the presence of a lijudytic enzyme is not the 
characteristic property of any parncular families of plants. 
(See also this J., 1904, 259.) --C. A .M. 

Castor Seeds / lIydroIy>ing Vov cr of . M . Kicloux. 

Comptes rend., 1904, 128 , 1175 — 1177. 

Tiik author finds that the substance possessed of lipolytic 
properties contained in castor steds is ihe “ cyioplasmu ” 
(t'oniptes rend., 1904, 138 , 1112) to the exclusion of all 
other parts of the secA Whether the eytoplusmais endewed 
with specific pioperlies, or whctlnr it seere-teK a soluble 
ferment, is a matter for fuithcr investigiitiou. — A, 8. 

Ethyl Putyratc I Hydi oHsts of — — hy Upasc. ,T. H. 
Castle, >1. E. Johnston, and E. Floovc. XX I ]iageG28. 


English Pathnt. 

Eat and other Snhstances ; Appm atus for Extracting 

by Means of Vapours or Voluhlc .^olreiits. 0. Schneider, 
Nflrnberg. Eng. Pat. 8897. April 20, 1903. 

Tins apparatus, specially iii'eiided for the coDtiDuou.s 
extraction of bones, &,c., comjiriscs an extractor and a 
connected distillation vessel. 'I'iie cyliiTdrical extractor 
consists of an outer shell and an inner perforated com- 
partment for the material. It 1 as a perforated false 
Dottom beneath the inner chamber, whilst a compartment 
below the false bottom (with which it communicates by 
means of a protected opening) contains a heating arrange- 
^meut. The vaporised solvent enters the extractor through 
a pipe from the top of the distillation vessel, and passes 
through the material, and the eoiubnsed liquid runs back 
into the distillation V ess el thiough another pipe below the 
talse bottom.— C. A. AI. 




Fatty Acids. 


ia poiiili- 
eation 

, 

— 



Value. 

Sohdilieritioi' 
I’oiul. j 

Sj). fir. at 1 
20” ! 

lodjiic 

Value. 

Acid Value. 


°r. 




.. ’ 

U-10 



193 '8 

isr *- 1 



147'ii 


184*8 

9—18 

1 m. pi. 


180 8 

197 ■!> 


17—20 ;. 

o'S!iir) 

lOS 2 

V.U 8 


22—28 

()‘!»I2 

110 6 

J47 0 
188’7 

19S 5 


French I^atknts. 

Press; New Form of [for Olive amt Seed Otis], 

Lebre Fieres. Fr. Pat. 388, 0C6. Dec. 24, 1908. 

The apparatus consists of a circular bed with channels and 
exit tube for the escape of the oil and an upper arm fixed, 
e.g.^ to a wall. A central screw rod is fixed in the lower 
bed, whilst the corresponding upper part of the screw rod 
is lixed, pointing downwurds, in the upper horizontal arm, a 
small space being left between the points of the two. The 
plates of the press are perforated in the centre to allow of 
their being passed over the lower screw- rod, and have ledges 
round their cirenmfcreiice to retain the expressed material, 
whilst the top plate and a collar are. earned bv Ihe upper 
I screw rod, and can be brought down by naans of a lever. 

-C.A. Al. 

Fat ; Apjtaratus for Extracting by Meajisof Carbon 

Tetrachloride. P. Bernard. Fr. Pat. 838,354, Dec. 24, 

I 1903. 

; The dried crushed material is fed into a cylindiical steam- 
jacketed extractor where it meets an ascending column of 
i carbon tetrachloride. The solvent charged with fat pusses 
, into adjoining ves.sels where it is evaporated, condensed, 
and stored in a tank until again put into circulation. The 
, extracted oil is passed through a filter below the evaporation 
I veisel. — C. A. Al. 

j Oils; Apparatus for Washing by Decantation. 

V. Coq. Fr. Pat. 338,356, Dec. 22, 1903. 

The mixture of oil and aqueous impurities obtained, e.g., 
in the expression of olives, is introduced into a vessel 
surrounded by a concentric chamber containing water. The 
oil fulls from a tap in the bottom, and iiu-ets a fine spray 
of water from the outer chamber, and both fall into a 
vessel below, where they are separated by decantation. The 
outlet for the separated oil is controlled by a float of such 
density that it floats in a mixture of oil and water, but 
sinks in pure oil. — C. A. Af. 
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m-PIGMENTS, PAINTS; EESINS. 
VAENISHES: INDIA-EEBBEE, Etc. 

(vl.)— PIGMENTS, PAINTS. 

Unitbb States Patents. 

Pigment, and Method of Producing it from Ferrous Liquors. 
A. S. Itamage, Cleveland. U.S. Pat. 758,687, May 3, 1904. 
Aik 19 blown through concentrated ferrous sulphate liquor, 
and the Bolutiou is neutralised, basic ferric sulphate being 
precipitated ; the solution is now diluted, and air is again 
injected, and the solution neutralised, precipitating basic 
ferric hydroxide. These precipitates, when mired together, 
dried, and calcined, form a golden-yellow pigment. — T. F. H. 

Lead-Bearinq Ores ; Process of Trcafinq . 

C. H. Kider. U.S. Pat. 759,192, May 3, 1904. X., page 610. 

(/?.)- KESINS, VAUNISIIES. 

Enolish Patent. 

Varnish Suhstilute ; Manufacture of an Iniprooed 

from Rosin Oil. K. Blume, Magdeburg. Eng. Pat. 
14,987, July 6, 1903, 

See Er. Pat. 333,602 of 1903 ; this J., 1903, 1358.— T.E. B. 

(C.)— INDIA-llUBBEU, &c. 

French Patent. 

India Rubber ; Regeneration of . M. Pontio. 

Er. Pat. 338,048, Oct. 16, 1903. 

The rubber is digested with a suitable solvent, the insoluble 
constituents are separated by filtration or in a centrifugal 
machine, and the solution is evaporated under reduced 
pressure. The residue is treated with acetone, boiled, the 
acetone decanted, and alcoholic soda added. After boiling 
and decanting, the rubber is treated a second time with 
boiling alcohol, decanted again and boiled with water, 
finally, it is treated with supt'rheated steam to remove the 
last traces of alcohol and water. — J. K. B. 


XIV.-TANNING: LEATHER. GLUE, SIZE. 

United States Patent. 

Chrome Tanning Bath. G. A. O. Kosell, New Vork. 
U.S. Ihit. 759,831, May 10, 1904. 

The tanning liquor contains an inorganic reducing sulphur 
salt of chromium and consists essentially of chromium 
thiosulphate and chromium sulphite, or of chrome alum, 
a thiosulphate and a sulphite. — li. L. J. 

French Patents. 

Tanning Materials ; Apparatus for the Cold Extraction 
of . A. Lautard. Fr. Pat. 338,360, Dec. 23, 1903. 

A SERIES of extractors, made of heavy glass, are connected 
with a powerful exhaust pump. Large movable lids are 
placed on rubber searings, and close automatically under 
the external pressure. The liquors are sucked from one 
vessel to the next, and ammonia vapour is introduced as a 
decolorising agent. Mechanical details are given. 

C ork- Leather i Manufacture of — . L. Couher. 

Fr. Pat. 838,205, Nov. 17, 1903. 

A SUITABLE textile fabric is coated, on one or both sides, 
with gelatin mixed with more or less glycerin according to 
the degree of suppleness required, and containing formalde- 
hyde (1 — 5 per cent.) or chromic acid (1 — 3 per cent.). 
Oork-dust is sprinkled on the sticky surface or surface.^ and 
the whole compressed till solid between heated metal plates. 
Further coats of cement and cork may be superimposed to 
give required thickness. Alternatively, a solid block of 
cork'dnst with glycerin-gelatin cement is prepared and 
sliced into sheets. — R. L. J, 


Leather, Artificial t Manufacture of . G. GNiutlcr. 

Addition, dated Deo. 19, 1903, to Fr. Pat. 310,726 of 
May 11, 1901. See this J., 1902, 1405. 

Animal fibres (raw leather, parchment, &o.) or vegetable 
fibres are combined with “ Volta ” leather (prepared by the 
process described in the main patent) by warming the 
surfaces to be united and treating them with a special 
animal glue, then submitting the block to pressure. . 

— J. K. B. 

XV.-MANUEES, Etc. 

Phosphate, Wolter. P. Wagner. Bied. Centr., 1904, 33, 
301 — 302; from lllust. landw. Zoit., 1903, 959. 

Wolter phosphate is prepared by fusing a mixture of 
crushed phosphorite (100 parts), sodium bisulphate (70 
parts), calcium carbonate (20 parts), sand (22 parts), and 
coal (6 — 7 parts). The melt is granulated by being poured 
into cold water, and the dried substance is then finely 
ground. As regards the solubility of the phosphate, it was 
found that when 2*5 grms. of the substance are agitated with 
1 litre of 0*5 per cent, citric acid solution for 10 minutes, 
97 per cent, of the phosphoric acid is dissolved. Under the 
same conditions only 80 per cent, of the phosphoric acid 
of basic slag dissolved in the citric acid solution. The 
author considers that the phosphoric acid of Wolter phos- 
phate is hardly slower ia its action than the water-soluble 
phosphoric acid in superphosphate; and the results of 
vegetation experiments showed that the oflEect of two 
samples of the phosphate was 72 and 94 respectively, as 
compared with superphosphate *= 100. The new phosphate 
is stored without difliculty and is not hygroscopic. 

— N. H. J. M. 

Phosphoric Acid of Tricalcium Phosphate} Action of 
Sterile Organic Substances and those occurring in Fer^ 
mentations on the Solubility of — . A. StalitrOm. 
Centr.-Bl. Bakter u. Parasitenk., H, 724 — 732 ; Chem. 
Centr., 1904, 1, 1323. 

Tub results obtained by the author confirm the view that 
j)rganic substances are capable of exerting a solvent action 
on minerals, and that this power depends upon biological 
activity. The kind of fermentation set up depends upon 
the nature of the organic substances : with peat, peat litter, 
dung, or “ bouillon,” an ammonia and carbon dioxide 
fermentation is caused; with milk, sour milk, and milk- 
sugar a Inctic fermentation ; and with peat together with 
milk-sugar a butyric fermentation, in the case of the 
ammonia and carbon dioxide fermentation, the solvent 
action on tricalcium phosphate is very small, but it ij quite 
distinct in the case of the lactic and butyric fermenlationss 
Sterile organic substances liave no solvent action pn 
tricalcium phosphate. — A. S. 

XVL-SUGAR, STARCH. GUM. Etc. 

Sugar Experiment Station Laboi'alortj, Louisiana 
Results of Investigations at the C. A. Browne, 

jun. The Louisiana Planter and Sugar Manufacturer, 
Jan. 14, 1904, 47—51. 

Among the non-sugar constituents of the cane are the 
insoluble carbohydrates which make up the fibre of the 
cane and constitute a complex including cellnlose, lignin, 
and hemicellulose. To the latter group belong the so-oiUad 
gums of the cane. The cane gums are mixed pentosans 
which make up about one-fourtb of the weight of the 
dried fibre and contain both xylan and araban. By 
inversion with acids about four parts of xylose weipe 
obtained to one of arabinose. Oalactan is only found in 
small quantities. The percentage of gums in the caoe- 
juicc is usually not more than 0*2 per cent Foreign canes 
often show more, as also do the juice from old eaaee or 
those which have remained a long time in the “ windronn.^* 
The hemicelluloses of sound cane while comparatively in- 
soluble in cold water are appreciably dissolved if he^ he 
applied. Of the enzymes or natural ferments of the cane 
the presence of invertase in the green parts of the stalk ima 
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an important bearing on the ** windrowing ’’ of the cane, 
aince *Uie rapid deterioration of the cane 'when ** windrowed ” 
with the tops on is accounted for b;f the inveitase there 
• present. The very rapid coloration which takes place when 
the green top of the cane is cut through near the apex and 
exposed to the air is caused by oxidase. This coloration is 
also produced, but less rapidly, in the ripe portions of the 
stalk. The discoloration which occurs when cane is injured 
by the borer may result from the oxidising action of this 
ferment, since Dodson has shown that sterilised canes do 
not develop this colour. The darkening of cane-juice after 
milling is produced in the same way, hut is soon arrested 
by sulphuring. The destruction of the enzymes by heat 
before milling is hardly practicable in actual work. The 
presence of b«>th oxidase and reductase in the cane finds a 
parallel in the pepsin and anti-pepsin in the stomach. 
The author is inclined to believe that the oxidising ferments 
have the function of protecting the plant, when injured, 
from infection by moulds, bacteria, t'tc., through the | 
formation of germicidal products, the deleterious effects 
of these upon the plant itself being prevented by the | 
action of the reducing enzymes. Analysis of the juice j 
from the green tops of the cane shows tliat there is nearly ; 
twice as much sucrose late in the evening as in the early j 
morning, assimilation being suspended during the night, j 
whereas the process of inversion by the iuvertase still goes , 
on. Towards the bottom of the stalk the sucrose is re- 
formed. At very early stages of growth the juice showh a , 
minus reading due to the prepouilerauce of invert sugar ; ; 
somewhat later the juice becomes inactive, although about j 
1 per cent, of sucrose is present. Then the rotation becomes 
positive until, as the cane matures, the pohriscopic reading ' 
and true percentage of sucrose coincide, when tae polarising , 
power of dextrose and levulose neutralise one another. Jf | 
circumstances are favourable for coaipbjtc ripening, which i 
is not usual in Louisiana, the levulose will almost completely i 
disappear, when the polariscopic reading wull sligbtl} exceed j 
the content of sucrose, owing to the predominating rotatoiy 
power of the dextrose. Probably no fermentation product j 
gives the sugar-maker so much trouble as the gum dextran. 

A small amount of this substance lenders cane-juice 
exceedingly viscid, so that successful clarification and j 
boiling become almost impossible. i'he higti pidarising , 
power of the gum, three times that of sucrose, also introduces | 
an en’or into the analytictd work unless the dextran is lirsl ' 
precipitated with alcohol before polarising. — L. J. de W. 

Diffusion Juice ; Cold Liming of . Aiilard. Bull. 

Assoc. Chim. Hucr. et Dist., 1904, 21, Dk'iT — 10G12. 

pRANGEY and de Grobert state that the luoportion of limo 
bein^ reduced to the minimum necessary to secure good 
filtration, the purification of tlui juice is better in proportion 
as the time of contact is shortened, provided that the tem- 
perature is sufficiently raised. This is in direct contradic- 
tion to the method favoured by the author, who claims that j 
he obtains juice of a higher purity aud a raiiiimura of j 
molasses by liming cold and maintaining the contact for at | 
least an hour. 8ellier is of opinion that limed juice should ; 
not be heated beyond 80^ C. to avoid risk of redissolving j 
part of the precipitated albumin. — L. J. de W. | 


Massecuite* [SugarJ ; Procest aid Apparatus for Boiling 
— vfWi Circulation^. H. JBpy, Fr. Pat d$7,227, 
Dec. 1, 1903. 

A VACTJDM pan of the usual shape is provided with a cir- 
culating system in such a manner that syrup can be with- 
drawn from near the surface of the boiling mass by means 
of a pipe adjustable to a suitable height ; the syrup is then 
mixed with fresh feed-syrup and passed, by means of a 
centrifugal pump, through a re-heater and back into the 
vacuum pan at the bottom, where it is mixed with the coarse 
granulated mass by means of a stirring apparatus. In this 
way the pan can be fed with syrups at a higher degree of 
concentration than usual, since the re-heater prevents the 
formation of fine grain. — J. F. B. 

Sugar and Saccharine Products ; Denaturing . 

0. I^utordoir. Fr. Pat. 338,294, Dec. 9, 1903. 

Thr denaturing of sugar for fiscal purposes is effected by 
the addition to 100 parts of sugar of sodium chloride, 4 — 8 
parts, powdered oil cake [c>g- liufced] 2 parts aud yellow 
ochre 0*25 part. The procliut, whilst still suitable for cattle 
food, cannot be purified for human consumption. — J. F. B. 

XYII.-BEEWING. WINES. SPIRITS. Etc. 

Amylase ; Action of Heat and Acidity on . P. Petit, 

Comptes rend., 1904, 138, 1231—1233. 

An infusion of malt in water made faintly alkaline by sodium 
carbonate gives a filtrate, the diastatic activity of which may 
be increased by the addition of minute quantities of lactic acid. 
It the acid be added gradually a turbidity appears when the 
acidity i caches a certain point and increases with increase 
of acid but le-dissolves when a certain excess of acid has 
been added. If this precipitate be collected, washed with 
acidulated water and dried m vacuo it turns brown and 
dissolves, but only partially, in dilute alkali or acid. The 
solutions of this Buhstance liquefy aud saccharify starch 
paste. If the substance be dissolved in N/50 sodium 
carbonate solution m presence of phenol phthalelu the 
alkaline reaction disappears aud additions of more soda 
have to be made repeatedly as the substance dissolves. 
It would appear that the alkali displaces the amylase from 
an insoluble combination with lactic acid. It an infusion 
of malt faintly acid, be neutralised exactly with sodium 
carbonate and if increasing quantities of lactic acid be 
I added to portions of it aud these be heated for 10 minutes 
at the temperauire of the Iioihng \vuter-bath, a decrease 
of the acidity takes place, due to the heating, which 
inci eases the hiizher the proportion of acid initially added. 
The change in acidity takes }»lace according to a constant 
law expressed by the equation y = ()• 1 — • 0'337a-, where 
j’ -ta the initial acidity, aud^t *=■ the change in acidity. A 
progressive formation of a turbidity and finally a coagulation 
take place parallel with this decrease m acidity. The coagu- 
ations produced m aqueous infusions of malt on heating are 
due to the excess ot acidity of the infusions, aud if the 
acidity be reduced by successive additious of sodium car- 
bonate no coagulation or turbidity is produced on heating, 

— J. F. B. 


Water; Hate of Diffusion of through a Se7niper~ 

meahle Membrane [^Moleeular Weight of Dextrin], 

J. (Sehor. XXIV., page 628. 

French Patents. 

Sugar J Extraction of from Plants. G. Tauer. 

Ft. Pat. 338,039, duly 31, 1903. 

Bbktroots and sugar cane are protected from the action 
of the air, during the process of their reduction by chop- 
ping, rasping or crushing, by submerging the working level 
of the reducing machinery below the surface of a circulating 
mass of crude juice, heated to a temperature hetweeu 45"' 
and 97® C. (preferably 85® C.). The reduced matter, as it 
falls into the heating juice, is conveyed to an immersed 
aoraen, whence it is elevated and transported 'o the 
diffusers or presses. — J. F. B. 


; Starch ; Coagulation of — <•. A. Fernbach and J. Wolff. 

I J. bed. lust. Brewing, 1904, 10, 216—237. 

The authors commuuicatc certain observations iu addition 
to those previously recorded (this J., 1903, 1302 ; and 1904, 
124), relative to the enzyme amyio-coagulase. The pecu- 
liarities of all those reactions ma^ be traced to the fact 
that two antagonistic enzymes, coagulase aud diastase, take 
part simultaneously, and if the diastase be allowed to 
predominate no coagulation may occur. Conditions which 
favour the diastase are elevated temperatures aud dilute 
starch solutions, but if these be allowed for, it may be 
stated that the first signs of coagulation appear earlier the 
I greater the iiuantity ot malt extract employed. Coagula- 
I tion is easier the lower the temperature at which the starch, 
j has h^on rendered soluble and the shorter the duptdion 
j of the process ot heating under pressure. If the coagpla- 
tion has proceeded rapidly, it first appears as a tur.bi^iiy, 
I w'hich subsequently forms clots like those of curdled milk. 
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If (KMugiUation has btten very alow a jwwirdery white precipi* 
tate ia depoaited* \ With 'a 2 per eent, solution of starch, 
coaflpiiatioii may take place at 8° C., but not at 22° C., but 
with a 4 per cent, solution coagulations are readily produced 
at 15°— 25° C., the lower temperatures are, however, always 
more favourable. Like diastase, theamylo-cuagulase is very 
sensitive to the influence of traces of free acids and alkalis, 
but it is less sensitive than diastase to caustic soda, and the 
addition of 80 mgrms. per litre of that alkali to the solu- 
tions acts as a restrainer of the diastase and consequently 
assists the coagulation. By this moans, for instance, the 
proportion of starch coagulated, was raised from 14*4 per 
cent, without caustic soda to 24* 1 per cent, with caustic soda, 
at 1 5° C. Owing to diastatic activity, it frequently happens 
that increased proportions of malt infusion cause a decrease 
in the quantity of starch coagulated. The coagulated sub- 
stance dissolves readily in boiling water and separates again 
partially on cooling. A portion of the coagulated matter 
consists of amylo-cellulose and resists hydrolysis by malt 
extract at 67° C. Although the activity of the coagulase in 
solution is destroyed by heating at 63° C. for 5 minutes, it 
resists the action of heat in the dry state and is normally 
present in kilned and cured malts. — J. F. 11. 

Potatoes; Bad Attenuations shown by Certain Sorts of 

. G. lleiuzelraaim. Z. Spiritusiud., 1904, 27, 196— 

194. I 

Tuk author describes the procedure adopted for the analysis | 
iiud examination of a batch of Silesian potatoes which had | 
the re])utHtion of giving poor attenuiitiou*> lu the distillery, | 
the gravity of the fermented mushes beiug sometimes as I 
high as 5° Balling, Fermentation experiments showed j 
that the potatoes were perfectly normal and yielded as , 
iiiiich alcohol us could be expected from the quantity of i 
starch present. A very valuable means for checking cases J 
of suspected bad attenuations is afforded by the re-termen- , 
tiition of the residual extract of the fermented mashes. ' 
— 200 e.c. of filtered fermented mash arc half neutralised ' 
and evaporated on the water-bath to a syrupy consistency ; 
tlie residue is diluted again to 200 c.c. and sown with 
1 grms. of pure yeast at 28° C. After 24 hours the alcohol 
produced is determined by distillation, and tlie results are 
caiculati^d per 100 c.c. of mash. If the mash showed a : 
deficiency of diastase the same determination should also 
be carried out, with the addition of 100 c.c. of water and 
100 c.c. of malt extract (100 grins, of green malt to a litre 
of water) to the syrupy extract, and the results should he 
corrected for the quantity of alcohol yielded by the malt 
extract. (See also this.I., 1901, 2G3.) In good distillery 
[iractice the residual extract should not >ield more than , 
0‘2 — 0*3 per cent, by volume of alcohol calculated on the i 
mash. Further experiments showed that the proportion of ' 
unfernioutable extract is increased by steaming the potatoes 
at higher pressures. The mashes produced, ou the one 
hand, by steaming for I hour nt 2 atmospheres, and on the 
other at 4 atmospheres, showed final gravities of 0-2° and 
and 0*9" Balling respectively. The poor attenuation, in the . 
latter case, was, however, only apparent, since the yield of j 
alcohol was the same in both oases. When high final 
gravities are obtained, the fermented mashes should be 
analysed in the manner described above, and if no fault is 
indicated in the effieiepey of the yeast, the potatoes should 
he steamed at lower pressures. — J. F. B. 

Malt; 7'he Ueady-formed Sugars of . A. li. Ling 

and T. Kendle. J. Fed. Jnst. Brewing, 1904, 10, 
23H— 263. 

In a previous paper Ling (this J., 1898, 478) pointed out 
that the extraction of the ready formed sugars of malt by 
cold water involves an incipiout saccharification of the 
starch by the diastase and the appearance of maltose and 
other conversion products in the extract. The soluble 
carbohydrates of malt include cane sugar, invert sugar, 
maltose (doubtful), pentoses and gummy suhstunces. They 
are formed, chiefly daring flooring, but considwablc meta- 
bolism goes on during withering and in the earlier stages of 
kilning. This metabolism consists in the prt^nction of 
reducing sugars firoin the starch, and the conversion of these 
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ndudw sugars into eane »Qg«r$ it it miteaded bf m 
eneigetm growth of the aoroapira whilst the rocrtlst dies 
away. T& authors propose to extract the soluble eetbo- 
hydrates of malt by means of a dilute solotloit of os«iti|o 
potash, soda or ammonia, sufficiently powerful to hiblbit 
all diastatic action :-^25 gnus, of ground malt am digissCed 
for three hours at the ordkiary temperature with *300 Sto. of 
a solution containing 15 c.c. of N/20 caustic potash sdiitdou 
in excess of the amount which is necessary to neuMisS the 
acidity of the malt. The extract is filtered tlirough a dfjf 
filter, filtration being assisted by the addition of purified 
kieselguhr or fuller's earth. The total soluble matter^ which 
includes the soluble albuminoids as well as the eapho^ 
hydi'ates, is determined in a portion of the filtrate either 
directly by drying or indirectly from the specific gravity 
(divisor, 3*86). The total reducing sugars are determined 
volumetrically in 25 c.e. of the filtrate diluted to 100 oje« 
lu absence of any precise information as to their nature^ 
although some ot them are certainly unfermeutable, the 
whole of the reducing sugars are expressed in terms of 
invert sugar. For the determination of the cane sugar 
25 c.c. of the original filtrate are mixed with 10 C.c. of 
N/2 hydrochloric acid, the solution is slowly raised to 
boiling and maintained in ebullition for one minute, the 
mixture is cooled, neutralised by 10 c.c. of N/2 caustio sodh 
solution, and diluted to 100 c.c. The cupric-reduorng power 
is then determined and the proportion of cane sugar is cal- 
culated. All results are expressed in terms of the dry 
malt. The authors give tables showing the results of a 
full examination of 42 samples of malt, together with aO 
available information regarding the method of their prepa- 
ration. The majority of the samples had not been ” foroed,” 
t.c., they had been germinated on the cool system with 
limited amounts of sprinkling liquor. Depletion of the 
endorsperm adjaceut to the acrospire was taken as the 
indication of “ forcing.” Although in a general manner 
the proportion of soluble carbohydrates aud the sum of the 
ready-formed sugars tend to increase under “ forcing ” con- 
ditions, no definite limits can be fixed for any of these 
constituents by which “ forcing ” can be diagnosed. The 
proportions in which they exist in malt are the resultants 
of a large number ot factors, some of which, s.gr.* respira- 
tion, whether aerobic or an:icrobic, tend to reduce the 
amount of soluble carbohydrates. In very pronounced 
cases of “forcing,” the sum of the proportions of cane 
sugar and reducing sugar may amount to over 12 per cent., 
but in more moderate cases, such as are usually met with, 
the proportion of these sugars may be no higher, and 
sometimes ei en less, thau in malts which have not been 
forced. Pneumatic malts appear to contain somewhat 
smaller amounts of soluble carbohydrates, other than cane 
sugar and invert sugar, than floor malts. The amount of 
soluble carbohydrates of malt probably varies according to 
the kind of barley and its condition. — J. F. B. 

Mashinq Heals. U. W. Harman. Browers’ .7 1904, 
40, 351—352. 

The control of the behaviour of different worts towards 
yeast, which is obtained by varying the mashing heats, 
depends upon the quantity and the type of the msltp- 
I dextrine produced by the conversion of the starch. At 
I 158° F. the liquefaction of the starch by the diastase is most 
I rapid and complete; a temperature of 130° F. is most 
j favourable for the production of free maltose, and belpw 
145® F. no considerable percentage of maltodextriui is 
! produced. From 145° F, to 150° F, low-typo maltodextrfns 
are formed in small but increasing quantities, whilst abovo 
I 150° F. the production of maltodextrins is considerable ia 
amount, but no great change of type results until a tempert- 
I ture of 156° — 158° F. is reached, when the higher and more 
stable maltodextrins are formed. A mixture of malt .0]^ 

I fiaked maize saccharifies far more rapidly if mashefi fit 
I 148° F., and raised in 15 minutes to a temperattfilb tti 
I 158® F., than if mashed at 150® F. all tfayoug tu^ Ttfit 
j diastase does better work, even though partially 
I at 158° F., at which temperature the starch is readily 
1 vertible, than a more energetic diastase at a lofirer 
I ture, less favourable to the liquefaction of the stare^ 



i;juiwis, 1904. 


61B JOURNAL OF THE SOCIETY OF OHBMIOAL INBtTSTKY. 


Fermentation Gas ; Wittemann*t Collecting and Carbonate 
ing System for — .T. Steinemaon. Hantke’s Letters 
on Brewing, 1904, 3, 223—229. 

The collecting and carbonating plants form two indepen- 
dent systems. No changes in the mashing and fermentation 
processes are involved. One brew out of every six or seven 
Is fermented under a pressure of 3— b lb. in two closed 
Storage tuuf. The wort is run into the closed tuns the first 
morning after pitching, and fermentation is allowed to 
continue for 6 — 8 hours with the valves open in order to expel 
the air. The tuns are tlien closed, and when the pressure 
has reached 4 Ih. the compressor pump is started. In about 
24 hours sufficient gas will have been collected for the car- 
bonation of 2,000 barrels of beer. The pitching temperature 
18 8*8° to 9*4° C., and this rises to 12‘b°C. during the 
fermentation under pressure. After siitficient gas has been 
collected, the fermenting wort is preferably returned to the 
open tuns. The gas is compressed by the pump to a 
pressure of 250 lb. In the purifiers the compressed gas is 
saturated with water, both entering fiom above, the gas is 
passed on to the storage cylinders, and the separated water 
is used for cooling the compressor. The circulating water 
removes objectionable volatile acids, whilst ‘* tlirough the 
cooling the hop ether is retained in the carbonic acid.” The 
stored carbon dioxide cools down to the temperature of the 
cellar in about 24 hours, and a further cooling is obtained 
in its expansion at the time of carbonating. The aroma of 
the gas depends on the quality of the beer, and the best, 
strongly-hopped brews ere selected for providing the gas. 
In the carbonator the beer, entering at 0‘G' — 0°C., is cooled 
by the gas to — 0*6°C. For bottled beers carbonation is 
effected at 8 — 9 lb. pressure, for draught beers at 10 — 12 lb. 
The bter should be carbonated direct from the chip-cask, 
and should not be more than three weeks old. Young beers 
so treate<l are more aromatic than "krausened” beers. 
Beers stored for 2—3 mouths are not suitable for cur- 
bouatiou ; they should be treated with 2— G per cent, of 
“ Krau8en.”--J. F. B. 

Alcoholic Fermentation ; Production of Sulphm'etted Hy- 
drogen in . M. K. 1‘ozzi-Fscot. Bull. Assoc. 

Chim. Suer, et List., 1904, 21, 1071—1073. 

Hydkogbnases or reductases are present in yeast in 
abundance, and when sulphur, a sulphate, or sulphite is 
added to a liquid undergoing alcoholic fermentation, sul- 
phuretted hydrogen is forme.d. This direct fixation of 
hydrogen is not limited to sulphur, but extends to all the 
metalloids of this family, and even to phosphorus and 
arsenic. While sucrase will diffuse through parchment 
during the whole course of the fermentation, the reducing 
diastase only appears towards the end wlien about one- 
tenth of the sugar is left. — L. J. de W. 

Potable Spirits used by the Native Population of India ; 
Analyses of — — , H. II. Mann. Analyst, 1904, 29 
349—152. 

The results are given of the examination of numerous 
samples of these spirits, which the author divides into four 
classes ; — Those derived from mahua (the flowers of Bassia 
lat{folta) } those obtained firora rice ; those from the refuse 
of sugar manufacture ; and those representing imported 
foreign low-grade spirit. All the samples were wry dilute, 
only two exceeding 25 degrees under proof. Large 
quantities of volatile and fixed acids were present, and the 
percentage of fusel od was extremely high in nearly all 
cases. Furfural was present iu all the spirits, except one. 
The imported spirits were highly sweetened. The fusel 
oil w’as estimated by Rbse’s method, and as this process has 
recently been severely criticised (this J., 1902, 815), the 
author hopes shortly to repeat the determinations, and also 
to investigate the physiological action of the quantity of 
both furfural and aldehydes iu the spirits (this J., 1902, 
96— 102).— W. P. 8. 

Ferment Actions, L. Liebermann. XXIV., p.agc 628. 
Beer Filtration f Pulp Boards for . XIX., page 620. 


Tartaric Acid [im Wine and Crude Argol'\ j New Method 

for the Determination of . H. Ley. XXIIL, 

page 636. 

Ammonium Fluoride and Bubber Hose. E. Bidtel. 

XV Ilf. C., page C20. 

English Patents. 

Grain; Process and Apparatus for Drying^ Desiccating ^ 

and Jiuasting Germinated and Non- Germinated . 

<). Imray, London. From Brau. Gross-Crostitz, Leipzig. 
Eng. Pat. 6975, March 22, 1904. 

In order to obviate the troubles arising from the condensa- 
tion of moisture on the upper walls of the drying chamber, 
as in the apparatus desciibed iu Kng. Pat. 26,473 of 1901, 
the apparatus is so arranged that two-thirds of the moisture 
is removed by heated currents of air introduced at the top 
of the chamber, and withdrawn, together with the moisture, 
at the bottom. The drying may then be completed by 
currents of air ascending through the chamber. The 
moisture in the saturated air is condensed in a mixing 
chamber below the apparatus. The condensation of 
moisture on the outside of the drying chamber is pre- 
vented by surrounding the latter with beating or cooling 
pipes. Ileating or cooling pipes are also arranged in the 
air-supply channel instead of inside the chamber us before. 

— J. F. B. 

Malt ; Apparatus for Making and Treating other 

similar Materials. H. .T. Sulzen, Sacramento. Kng. 
Pat. 1797, Jan. 23, 1904. 

The apparatus for turning and aerating malt on the 
germinating floor is mounted on a carriage propelled by 
a motor, and provided with steering gear. At the bottom 
of the carriage in front are situated u number of ploughs, 
which turn and lift the gram, delivering it to a series of 
spiral conveyors, which raise it to the summit of the 
carriage, lii its upward course the grain in the elevators 
is subjected to a blast of air fiom a luu situated below the 
Iierforated walls of the conveyors. At the summit, the 
malt may be treated with a spray of water if desired. It 
then falls on to a senes of alternate shelves and siiakers, 
from which it is discharged through an adjustuhlo door at 
the hack of the earriage. — J. F. B. 

Wort [/?aui Grain'] f)r Brewing or DUtdhng ; Prepara- 
tion of . F. B. Aspiuiill, Biackhealh. Eng. Pat. 

9106, April 22, 1903. 

Raw grain is disposed in layers or columns, freely accessible 
to water, but protected from heat other than that conveyed 
by the water. The receptacles containing the layers of 
grain, so arranged that there is room for the expatsiou of 
the latter, are placed in a digestor, in which the grain is 
boiled with water under pressure until the water is saturated 
with liquefied starch.” The boiling is repeated wiih changt^s 
of water until the whole of the starch is extracted ; the 
bulk of the albuminoid matter remains in the grain. 

—.7. F. B. 

Fubnoh Patents, 

Liquids under Pressure ; Bottling — — . Filter u. Brautech. 
Masch. Fab. vi»rin. L. A. Kuzinger. Fr. Pat. 338,188, 
1903. 1., page 600. 

Alcovinometer'^ \^Atcoholomcter] i Capillary — . Soc. 
L. Legraod and Lafaverge. Fr. Pat. 338,291, Dec. 3, 
1903. XXIIL, page 623. 

XVIII.-F00DS: SANITATION: WATER 
PURII’ICATION, & DISINFECTANTS. 

(.d.)— FOODS. 

Phosphorus Compound in Wheat Bran; Nature of the 
Principal — A. J. Patten and E. B. Hart. Amer, 
Cbem. .7., 1904, 31, .j64— 572. 

The authors find that nearly the whole of the soluble 
phosphoius in w'heat bran exists in the form of a mag- 
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nt3siunj-calciam-pota88iom salt of a pbogpho-organie acid. 
The free acid is probably identical with Vosternak’s an- 

hvdro'OxytDetbylene-diphoepboTic acid* (OH)3l*O.O.CHj. 

d.CHfl.O.PO(OH)8. The alkali salts of this acid are 
readily soluble in water, the calcium and copper salts are 
slightly soluble, and the barium and strontium salts are 
but sparingly so. The acid or its salts have already been 
isolated from the seeds of red fir, peas, beans, pumpkin, 
red and yel low lupin, and also from the potato and other 
tubers and bulbs. — A. S.» 

Palm of Madayascur; Alimentary Pith from a . 11. 

Gallerand. Comptes rend., 1904, 138| 1120—1121. 

The pith is obtained from the Satranabe palm, Mcdemia 
7 fobilts, which grows abundantly in Ambougo. After being 
dried, ground, and sifted, it is used as a foud by the natives. 
'Fhe specimen of the meal examined contained 13*3 per 
cent, of water. The drv material contained : —Starch, 
66*833; cellulose, 12*939; albuminoids, 10*538; fat, 
1-037; and mineral matter, 8*3 per cent. The meal is 
thus richer in albuminoid matter than potatoes, manioc, 
sweet potatoes, and yams, which contain 6*2.3, 3*30, 3*86, 
and 7*24 per cent, respectively of nitrogenous substances. 


Caann ; Hydrolysis of . Z. II. Skraup. Her., 1904, 

37 , 1596—1597. 

FitOM the products of the hydrolysis of casein the author 
has isolated diarinnoglutaric acid and cUammoadipic acid. 
He has also separated several hydroxyamino acids, in- 
cluding mono- and diaraiuo derivatives of di- and tribasic 
acids. Amongst tliese arc described -.—llydroxyatnitw- 
sHvcinic arid, m. pt. 320'’('. ; an acid, CglligNjOjj, m. pt. 
243'^ C., which is named provisionally dihydroxydiamino- 
suhericacid ; an acid, CqHk.NjO^, occurring in characteristic 
crystals, melting at 192^' C ,and yielding a sparingly soluble 
copper salt and a well -crystallised hydrochloride ; this acid 
receives the name of caseanic acid; it is apparently a 
monohydroxy tribasic acid; finally an acid, CioHigNjjOf,, 
termed caseic acid, which is dibasic and yields a copper 
salt which is very sparingly soluble in cold water and 
readily turns violet. C/aseic acid occurs in two modi- 
fications, one melting at 226^ C., feebly dextro-rotatory and 
crystallising in fairly well formed prisms, the other melting 
at 246° C., optically inuttive and crystallising iu very 
indistinct prisms; both forms apparently yield the same 
copper salt and hydrochloride. — J. F. 11. 

Butter ; Distinction of Natural from Artificial . 

A. Quartaroii. XXIII., page 625. 

Lard; Detection of Cocoanut Oil in — — . F. Morrschock. 

XX III., page 625. 

Melon-Seed Oil. G. Fendler, XII., page 613. 


English Patent. 

Meal Extract ; Manu^facture of a . A. R. da S. Braga, 

Sao Paulo. Eng. Pat. 789.5, April 5, 1904. 

A QUANTITY of meat and some finely-divided fruit of the 
papaw family (jcarica papaya) are mixed with a little water 
slightly acidulated with hydrochloric acid, and digested at 
a temperature of 50° to 70° C., until disintegrated, when the 
mixture is boiled. After cooling, straining, and removing 
solid fat, the liquid is evaporated and mixed with a suitable 
quantity of glycerin to form either a liquid or pasty meat 
extract, — W. P. S. 

United States Patent. 

Flour i Process of Treating---^ [JElectriccUly']* 

J. N, Alsop, Owensboro. U.S. Pat. 759,651, May 10, 1904. 

See Eng. Pat 14,006 of 1903 ; this J., 1908, 1062, 

— T, E. B. 


Eabnou Patent* 

Foodstuffs f Process for the Partial or Complete Sup^ 

pression of the Products of Decomposition of , 

formed by Micro-Organisms. H. EringS, jun. Fr. Pat. 

338,333, Dec. 19, 1903. 

This invention is based on the facts that, while saooharo- 
rayoetes can flourish in presence of a certain quantity of 
hydrogen peroxide, mycelium and the schizomycetes cannot 
develop under the same conditions ; and also that, with a 
mflicient quantiiy of hydrogen peroxide, the growth of the 
saccharomycetes is also stopped. Hydrogen peroxide is, 
then, added to fruit, wines, beer, meat, &o., in very small 
quantities (c.g., 0*03 per cent, for wines) to partially or 
completely prevent the development of micro-organisms. 
Instead of hydrogen peroxide, compounds which produce 
it, such as metallic peroxides or percarbonates, may be 
used.— T. F. B. 

(//.)— SANITATION; WATER PURIFICATION. 

Sewage ; The Organic Colloids of -. W. Biltz aui 

O. Krohnkc. Ber., 1901, 37 , 1745 — 1754. 

Samples of town sewage were sahrnitted to dialysis in 
parchment tubes immersed iu distilled water, and the 
oxidisable matter was determined at intervals in the im- 
iliffused residue by means of permanganate. The speed of 
diffusion of the putrcscible matters was generally slow, and 
slackened down towards the end of the period of observa- 
tion until the permanganate value of the residue remained 
practically constant. The inorganic salts, e y., chlorides, 
diffused with extreme rapidity. The results showed that, 
one-half to one-third of the total oxidisable matter of the 
sewage exists in the form of practically uiidiff usible colloids. 
Electrical tests of the convective migration of the oxidisable 
matters of the sewage showed that tliese tended to con- 
centrate at the anode, and belong therefore to the class 
of negatively charged colloids (see this J,, 1904, 459). 
Precipitation tests with the partially diffused sewage showed 
that the colloids were almost completely precipitated by 
colloidal solutions of ferric hydroxide and zirconium 
hydroxide in absence of electrolytes. The precipitations 
followed the law of optimum proportions enunciated loc. 
cit. In the chemical precipitation of sewage by ferric salts, 
the influence of the positive colloidal hydroxide is assisted 
by that of the electrolyte. The primarv action iu the 
biological purification of sewage is a mechanical one, due 
to the production of “ adsorption compounds *’ between the 
colloids of the sewage and the gelatinous slimy layer of 
bacterial growths, bimilar precipitations are produced by 
fungoid growths iu solutions of inorganic colloids ; they* 
also appear to play a part in the sedimentation which takes 
place in the septic tank and in the “ auto-purification ” of 
rivers. — J. F. B. 

Cellulose; Decomposition of by Aerobic Micro- 

Organisms, C. van Iterson, jun. Centr.-Bl. Bakter. u. 

Parasitenk., H, 689 — 698. Chem. Centr., 1904, 1, 1338. 
Cellulose can be brought into solution by the action of 
denitrifying nou-sporulating bacteria, with restricted access 
of air. The presence of considerable quantities of soluble 
organic matter, prevents the nitrification process, but 
cellulose is without influence, if the aeration be good. 
The conjoint action of nitrification and denitrification 
processes must play an important part in the destruction 
of cellulose in the self-purification of waters and soils and 
the biological purification of effluents. Cellulose is also 
decomposed by aerobic, nou-sporulating bacteria, of which 
a brown pigment-bacterium (i?ac. Jerrugineus) is the most 
important. This bacterium is particularly active in symbiosis 
with a yellow micrococcus, which by itself is inactive. In 
nutritive solutions in which the cellulose is decomposed b/ 
the aerobic bacteria of mud or garden soil, spirilla-caltures 
are always formed abundantly. The property of attacking 
cellulose is a general one among the fungi, and is due to an 
enzyme, whicn the author names celliuase. One of the 
causes of the formation of humus colouring matters is tlie 
production of pigments from cellulose by the action of 
bacteria and fungu The mUure of the anaerobic deooiQ|K> * 
sition of cellulose nay be of two kinds : In absence of 
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potnifliom nitrate, carbon dioxide and hydrogen or metbane, 
Uifpi^iat witb acetic and butyric add«, are famed i whilst 
in pFeeence of petaesium nitrate, the cellulose is decomposed 
dmutirifying bacteria, with formation of nitrogen, carbon 
mozide, and water«<>~A. S. 

English Patbnts, 

Toten Refuse such as is at present sent to Destructors } 
Separation or Treatment of — G. E. 11. Kawlins 
and G. W. Douglas, both of Waterloo. Eng. Pat. 14,897, 
July 4, 1903. 

The refuse is passed into a solution of such specific gravity 
that most of the carbonaceous matter will float therein, 
whilst most of the mineral matter will sink. The carbon- 
aceous matter is removed by an elevator which dips just 
below the surface of the solution, and the mineral matter by 
a second elevator reaching to the bottom of the tank. After 
leaving the elevator, the carbonaceous matter is washed and 
dried. The salts used for making the solution are cheap 
ones, such as sodium chloride, calcium chloride, sodium 
sulphate, and the like. — W. P. S. 

Sewage and like Waters ,* Process and Apparatus for 

Disinfecting . G. Porion, Arques. hlng. Pat. 7383, 

March 28, 1904. 

Tub sewage or water is aerated or oxidised by means of 
rapidly revolving paddle-wheels placed across the channel 
through which the sewage flows. The paddles dip just 
below the surface and project a thin film of the sewage or 
water into the air. A weir maintains u constant level in 
the channel. The paddle-wheels may be mounted on a raft, 
together with suitable driving machinery, for use in rivers 
and reservoirs. — W. P. S. 

Settling or Filtering Tanks [ Water Softening'] and ike 
like. E. J. Farrell, Loudon. Eng. Pat‘ 10,682, May 11, 
1903. 

Thb invention relates to a settling or filtering tank having 
a series of plates or trays arranged to slope downwards 
from each side of the tank towards a clear space iu the 
centre. These trays form, between their ends and the end 
plates of the tank, oppositely arranged Avedge-8hap#*d 
recesses. The water to be treated enters the recess having 
its apex at the top, and its flow is diverted through or over 
the trays by means of centrally arranged baffle plates. 
The precipitate or sludge falls through the still water iu 
the central space to a gutter at the bottom of the tank, 
where it is periodically drawn off. d'ho clear water pusses 
over a sill at the top of the tank, and, if desirable, may be 
filtered as it leaves. — W. P. S. 

CC.)— DISINFECTANTS. 

Ammonium Fluoride and Rubber Hose. K. llidtel. Hantke’s 
Letters on Brewing, 1904, 3, 238 — 239. 

Acid ammonium fluoride is the best disinfectant for rubber 
hose. The behaviour of the nearly chemically pure salt 
differs considerably from that of the technical salt. Pure 
vulcanised Para rubber is employed for lining the vessels 
in which the solutions of the salt are concentrated. This 
rubber resiistK tlie action*of the hot concentrated solutions 
of acid amiTiouiiim fluoride for 3 — 4 years. With solutions 
of the technical salt, however, the rubber loses its elasticity, 
becomes brittle, and cracks, and tbe entire surface turns 
dark in colour. This is due to the fact that the technical 
fluoride, prepared in lead vessels, contains 2 — 3 per cent, 
of lead, which desulphurises the rubber. Other inferior | 
qualities of rubber are always more or less attacked by the 
acid fluoride. For brewery purposes, therefore, pure rubber 
hose and pure acid ammonium fluoride should always be 
used. (See this J., 1904, 263.)— J. F. B. 

XIX.-PAPER. PASTEBOARD, Etc. 

Pulp Boards for Beer Filtration. Wochenbl. f. Papierfab., 
1904, 36, 1546. 

The pulp employed in filters for beer and wino is a long^ 
fibred, free '’>beaten cotton hilf-stuff. Whtn filtration 


wis first introdneed in tbe brewing^ iodiutiy^ sbeots of filter* 
polp were employed, which were used they became 
clogged, and were then discarded. Later, on aeeount ^of ' 
tbe expense, tlie pulp was supplied in bloebs 40 em. square • 
and S>— 5 cm. thick ; these blocks were pulped op in water 
and distributed on the sieves of the filter to any desired 
thickness. After use the pulp was washed, sterilised, and 
dried. Owing to improper treatment in manufacture and 
irrational drying in thick blocks, the pulp frequently pre- 
aented diflSculties in the disintegration previous to use. 
There has lately, therefore, been a tendency to replace the 

thick blocks by sheets of thin cardboard, weighing 200 

400 grms. per square metre, ready for use, which are prepared 
on the Fourdrinier paper machine at a far less cost than the 
blocks. The whole arc of preparing a filtering pulp which 
disintegrates readily and uniformly iu water, lies iu main- 
taining the fibres in the same condition as they exist in the 
rags, with a minimum of chemical and mechanical treat- 
ment. For this reason the raw material should consist of 
knitted white cottons [cellular shirtings] which require 
very little beating. Strong bleaching should, above all, 
be avoided, since this tends to the production of a “ wet 
half-stuff, which resists the desired disintegration in water. 

— J. F. B. 

Cellulose ; Decomposition of hr/ Aerobic Micro- 

organisms. C. van Iterson, juu. XVIIl. B,, page 619. 

United States Patent. 

Viscose ; Manufacture of Filaments or Films from , 

C. N. Waite, Lansdowne, Assignor to General Arti- 
ficial Silk Co., Delaware. IJ.S. Pat. 759,332, May 10 
1904. 

“ Residual constituents such as sulphur and caiiRtic soda 
are removed from viscose threads by steaming, under 
tension, iu an atmosphere containing sulf)hur dioxide. 

— T. F. B. 

Casein ; Treatment of . L. A . Dreyfus, New Brighton. 

IJ.S. Pat. 7.59,808, May K), 1904. 

The “insoluble prouerties of casein” are improved by 
heating it in the presence of acid {e.g , snl])huric acid), with 
or without the addition of a mineral base, for a period of 
24 hours, more or les.s. — R. L. J. 

French Patents. 

Paper [jro?7i Sawdust] ; Process and Machine for Manu- 
facture of . (.Pfeifer. Fr. Pat. 338,33*0, Dec. 19, 

1903. 

Wood sawdust is screened and thoroughly steeped in water; 
the material is then pumped into a refiner, in wliich it is 
subjected to a milling process. From the refiner it ])asses 
through a cylindrical-strainer aud thence to a special cylin- 
drical mill. This mill has a conical form and the grinding 
being and outer cylinder arc constrjicted of stone, the object 
edges to beat the fibres to a mucilaginous consisfimey. After 
the pulp has passed through the conical portion of the mill, 
it is further ground by a portion of the cylindrical roller set 
with emery stones, before being finally ejected. — J. F. B. 

Papier-Mach6 Articles; Process of Making . C. 

Gaertner. Addition, dated Dec. 23, 1903, to Fr. Pat. 
837,480, Nov. 19, 1903. 

See Eng. Pat. 27,339 of 1903 ; this J., 1904,453.— T. F. B. 

XX.-FI1JE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Cericsulphuric Acid; Salts of - — with the Rare Earth 
Elements. B. Brauner. Z. nnorg. Chem., 1904, 39* 
261—295. 

When concentrated sulphuric acid and water react on 
ceric oxide and tbe products are crystallised, a yellow and 
a red salt result. The former is normal oeriq sulphate> 
06(804)5. 4H2O, and its crystal-constants have been 
mef»ured by the author. The red salt is the hydrogen 
cerenis ‘ salt ©f the complex tetrabasic cericsulphuric acid 





0e‘^(SO4')4C«'"H . 12Hfi6. Thli ^It can hn produced syn- 
thcticklly by additipr wtfdtion or ceroua sulphate to excess of 
ceric sulphate solutiou containing sufficient free sulphuric 
acid to form the complex acid. If the solution contain no 
more sulphuric acid than is sufficient to prevent hydro- 
lysis of the ceric sulphate, a bright orange salt, possibly 
normal cerous cericsulphate, Ce/" [06^^(804)4] 3.44 HjO, is 
formed, usually, however, in admixture with other products. 
The cerous cerium in the red salt can be replaced by other 
rare earth elements, such as lanthanum and the didymiums. 
Those other salts can also be formed synthetically from 
cerisulphuric acid and the sulphates of lanthanum, praseo- 
dymium, or neodymium; they are isomorphous with the 
cerous salt. — J. T. D. 

Chloroform ; Electrolytic Preparation of from Acetone. 

J. B. Teeple. J. Amer. Chem. Soc., 1904, 26, 536 — r)4.3. 
Thr conditions necessary for the successful preparation of 
chloroform by the electrolysis of a chloride in presence of 
acetone are: a temperature below 25" C., absence of alkali, 
a high current density at the cathode and a low one at the 
anode. A solution containing 120 grms. of sodium chloride 
in 700 c.c. of water, and 25 c.c. of acetone, was electrolysed 
The anode consisted of platinum foil of 75 sq. cm. area, 
a platinum wire forming the cathode. To obtain information 
as to the course of the reaction, portions of the liquid \vere 
pipetted off at different intervals and analysed for total 
alkali and free hypochlorite. The current efficiency (i.e., 
the ratio of the amount of chloroform formed to that calcu- 
lated from the current passed through) was 80 — 90 per cent, 
during the first few minutes, but fell very rapidly as the 
alkalinity of the liquid increased. If, during the electro- 
lysis. acid he added to neutralise the alkali, then the 
efficiency is 80 per cent, for the first 8 ampere-hours. The 
alkalinity may he observt'd by the addition of trinitrobenzene 
to the hath, this being colourless in an acid, and red in an 
alkaline, solution. A good yield of chloroform is obtained 
by the action of chlorine upon calcium hydroxide solution 
containing acetone. This suggests that the electrolysis of a 
calcium chloride solution in presence of acetone, would he 
the best method of making chloroform, provided that the 
high resistance of the deposits 011 the anode could be 
overcomi'. — E. Jl.I’. 

Anethol ; Contrihution to onr Knoivlcrlyc of . 

1*. Hoeriiig. Her., 1901, 37 , 1542—1560. 

An experimental and theoretical study of anethol; more 
especially of the Itromine compounds. — A. S. 

Yohimbine ; Composition of , and its Hcldtion to 

Yohimboa ic Acid. L. Spiegel. Her., 1904, 37 , 1759 — 
1766. 

Tiik author has repeated the purification and analysis of 
yohimbine, and has established beyond a doubt that the 
lorraula of the hydrated base is (^ 22 H 3 ()N 204 , and that this 
loses 1 mol. of water under certain conditiou.s, yielding 
(inhydroyohimbine, C«olIo.^N 30 ;j, m. pt. 23 4" C., which exists 
as such* in the salts“*of yohimbine. Examination of the 
commercial hydrochloride showed that this is indeed a single 
substance. The nitrate crystallises readily from water, and 
melts at 276" C. Yohimboaic acid, which is identical with 
noryohimbine, (this J., 1 903, 228), is a mono- 

basic acid. This acid, when esterified with methyl alcohol 
in presence of hydrogen chloride, yields yohimbine hydro- 
chloride. Yohimbine is not, however, simply the raethylic 
ester of yohimboaic acid. Esteritl cations of this acid with 
methyl, ethyl, and prop;il alcohols showed that two alkyl 
groups are taken up, and that 1 mol. of water is split off 
m all three cases. — J. F. B. 

Sesquiterpenes } Action of - Parafoi'maldehyde on — . 

V. Genvresse. Comptes rend., 1904, 138, 1228—1229. 
The sesquiterpenes, like the terpenes, form molecular 
compounds with formaldehyde, having an alcoholic function. 
Equimolecular proportions of paraformaldehyde and sesqui- 
terpene are heated in a Pfungst tube for 10 hours at 180" 
— 200* C. The excess of tlie reagents is removed by 
distillation with steam, and the alcoholic residue is ex- 
tracted and rectified. The products " give, on analysis, 


resulto oorirBspondii:^ to the lonnula ^ OiMiipottOda 

are described obtained in this manner from earyepkylie^e, 
clwene, and cadinmej they are all odourless and Isevo- 
rotatory. The acetic ester of the nroduct obtained from 
oaryophyllene is also described.— J. F, B. 

Terpenes and Essential Oils. 66 67* Wallach* 

Annaleo, 1904, 338, 805—351. 

The 66th communication relates to the addition produots of 
unsaturated compounds with nitrogen trioxide and nitrosyl 
chloride. It is divided under the following headings:— 
(1) Compounds of the anethol series, (2) compounds of 
the'isosaffol series, and (3) compounds of the methyliso- 
eugenol series. The 67th communication is entitled** A 
new case of optical isomerism,** and treats of optically 
isomeric derivatives of cyclomethylhexanone. — A. S, 

Patchouli Oil : A New Adulterant. W. H. Simmons. 

Chem. and Druggist, 1904, 64, 81.5. 

The author points out that, in addition to cedarwood 
and cubeb oils, the usual adulterants of patchouli oil, 
apparently an ester or an oil containing an estei' is also now 
employed for adulteration. Two samples of patchouli oil 
recently examined gave the following figures : — Sp. gr. at 
15° C./15° C., 0’9948 and 0*9937 ; optical rotation, 
a„ ■= - 38° 80' and — 49° 30' ; refractive index at 20° C., 
1‘5175 and 1‘.5110; saponification value, 38 and 18*5; 
solubility in 90 per cent, alcohol, 1 in 0*75 and 1 in 0*5. 

—A. S. 

Monodora Myristica Seeds ; Essential Oil of — . 

11. Thoms. Ber. Tharm., 14, 24 ; Tharm. J., 1904, 72, 617. 

The seeds of Monodora myristica, Dnval, a native of 
Western Africa, yield, when subjected to steam distillation, 

7 per cent, of an essential oil of very pleasant odour, and 
having a yellow colour with greenish fluorescence. The 
oil is luivo-rotatory, a„ — — 64° 16'. It contains /-limonene 
and a terpenc* alcohol, CioHir.O, probably identical with 
myristicol ; but no myristicin or other phenolic esters such 
a'< arc present in nutmeg or mace oil (see this J., 1908, 
1255).— A. S. 

Essential Oil of Ilex Paraguayensis [Paraguay Tea Oil], 
H. Haensel’s Beport, April 1904, 21. 

The yield from the dried compressed maid leaf was 0* 975 per 
cent. The oil is solid at the ordinary temperature, of a 
dark green colour, and possesses the characteristic odour 
and flavour of mate. It melts at about 26*5° C., and has 
the following characters: — Sp. gr. at 15° C., 0*8875; Opt. 
rot., + .3*73°; acid value, 61 ; saponification value, 91. 
The oil is acid in reaction, readily soluble in 96 per cent, 
alcohol, but only sparingly so iu 80 per cent, alcohol. 

— J. 0. B. 

Pmene ; Action of Nitrosyl Chloride on-—^. 

W. A. 'lildeu. Proc. Chem. Soc., 1904, 20, 122. 

PiNKNK nitrosochloride having been shown by von Baeyer 
to have the double formula (C,oHj8.NOCl)2, it occurred to 
the author that the unsatisfactory yield of this compound 
by the usual processes might be improved by using a 
mixture of equal quantities of d- and /-pioenes, which Is 
optically inactive. Whereas previously the yield of nitroso- 
chloride from ordinary d-piuene was about 32 per cent, of 
the pinene, and the product from the more highly rotatory 
pinene obtained from French turpentine was still less, the 
employment of a mixture prepared so as to be optically ' 
inactive gives 55 per cent. The melting point of pure 
pinene nitrosochloride is not 103°, as originally given, but j 
115° C. (ctVm). For the regeneration of pinene from the 
nitrosochloride, methylaniline is recommended in preferenoe 
to aniline, as there is no violent action, and the yield of 
pinene is greater. 

Mercuric Chloride; Delicate Meaction for 

Calomd and other Mercurous Preparations]^, A. Mottlm. 
XXIII., page 623. 

Methyl Akohd tn Formaldehyde j Veterminaiion 

B. Gnehm and F. Eanfier. XXUI/, page <624* , 
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Formaldehyde and Trioxymethylene ; Determination 
of . C. Kleber. XXITI., page G26. 

Tartaric Acid f Nev' Metthod for the Determination 
of , Loy. XXI ir., page G*Jb'. 

Lead ! [Detcnninatinn of ] in Citric and Tarltinc 

Acids. C. T. JJeiinett. XX JIL, page 624. 

Quinine ; Detection of by J. J. Andre\<i [ThaUeio- 

(/uin] fieactivn. E. liCger. XXJII., page 62 j. 


negative, the paper is developed in the usual manner, 
washed, and immersed for 10 or 15, minutes in a 6 per 
cent, solution of potas.'-ium bichromate. By this treatment, 
a quantity of’ the gelatin, corresponding to the reduced 
silver of the image, is rendered insoluble. The paper 
having been washed and the excess of bichromate neutra- 
lised with alkali, the film is transferred to a support, 
developed by nieans of hot water, and fixed with “ hypo 
(sodium tbiosulpliate).” By this means permanent photo- 
graphs in any desired colour may be obtained. — 'J\ F. B. 


Quinine ; Determwation of >— — in Mixlure.’t with other 
Cinchona Alkaloids. E, Loger. XXI IT., page G2G. 

Morphine in Opium j Determination of . 

B. Sohidrovvitz. XXII 1., page G2G. 

Nux Vomica, Tynatius Beans, Ipecacuanha, and Cinchona 

Bark) [Athaloidal^ Assay nj . K. J.«'*ger. XXIIL, 

page G2G. 

Disiillniion of Immiscible Liquids, h'. ( 'liarabot and 
J. Kocherolles. XXIV’., j age G2H. 

Camphor Gioup ; Metallo-organir Syntheses in the — — 
(1. ()ddo. XXiv., page G2‘J. 

French Patent. 

C. C-Dialkylbarbituric Acids ; Process ((,r the Production 

,f . c. E. Merck. Fr. J'at. 3:{8,lH3,Oct. IG, 1903. 

C.C-Djai KVLUAJjnncHic acids are obtaiiu d by lieating the 
corresponding diitlk^linaloiiyl chloiides with urea, hjdro- 
chloric acid being evolved, tluis : — B.-CfCOCOj + 
OOCNHslo = 2H(;i K,C:(a).NII )2 CO.“ ' Dimethyl- 

barbituric acid IS prepared by beating b parts of diinethyl- 
mnlonyl chloride with 2'66p.arts of urea for 10 hours on 
the water-hath, and then for 2 hours, at 130'' C., on the 
oil-bath. (See also Eug. Pats. 1946, 1944, 1G64, and 20.64 
of 1903 ; this J., 1903, 818, 880, and 923) — T. F. B. 

XXL-PHOTOGEAPHIC MATERIALS 
AND PROCESSES. 

Sodium Thiosulphate ; Oxidation of . E. Sedlaezck. 

VJI., page 006. 

(Calico Printing i Photographic Preparation of Boilers 
for . J. Wolkoff. y., page 604. 

English Patents. 

Photographs on Linen or other Fabrics or Sub.stancc.s ; 

Production of . O. Fulton, Chiswick, and W. M. 

Gillard, Twickenham. Eng. Pat. 11,219, May IG, 1903. 

A CLOSE i-T woven fabric is stiffened by meun.s of a dilute 
solution of celluloid, dried, and coated on both surfaces 
with a sensitive emulsion (silver, platinum, bichromate, 
&c.). The object of this treatment is to produce u 
“duplex” photograph, t.c., a photograph on each surface 
of the fabric, whereby “ the effect of density is produced 
by transmitted light, and the effect of brillianey by light 
reflected from the photograph produced.” — T. F. B. 

Photographic Printing Paper nr the like ; Proce.ss for 

Preparing . I. Iloffstimmer, Diiren. Eng. I’at. 3865, 

Feb. 10, 1904. 

Instead of preparing paper (for receiving emulsions) by 
treatment with “ zapone,” (a solution of cellulose in amyl 
alcohol, &c.) as dencribed in Eng. Pat. 25,390 of 1903 (this 
J., 1904, 337), cellulose acetates may be employed in a 
similar manner,— T. F. B. 

French Patent. 

Photographs in Colours t Process for Obtaining . 

Dr. Riebensahm and Posaeldt, Ges. m. beschr. II. Fr. 
Pat. 338,170, Dec. 29, 1908. 

A. FiNELT-DiviDEi) pigment is thoroughly incorporated with 
a silver halide emulsion, and the mixture spread on pa{>er 
in the usual manner. After exposure under a reversed 


XX1I.-EXPL0SIVES, MATCHES. Etc. 

Nitrocellalo.se ; Study of . II. C. Haeussermann. 

Bcr., 1904, 37, 1G2 I— 1625. (See this J., 1904, 36.) 
The aqueous distillate obtained when nitrocellulose is boiled 
with caustic alkali was treated wdth dilute sulphuric acid 
and distilled. The portion coming over first was treated 
with potassium carbonate, and the oil which separated was 
distilled tn ractio at a tem})erature not rising above 40’ C. 
In this w.ay a colourless mobile liquid was obtained, which 
} ielded iodoform w ith alkali and iodine dissolved in potas- 
sium Iodide solution, but did not reduce ainmoiiiacal silver 
nitrate solution. The residue consisted of a red resinous 
substauee insoluble in water. The distillate appears to 
consist of the oxime-like compound of an aldebyde or 
ketone; it contains 6 4 per cent, of nitrogen, 5G per cent, 
of carbon, and 10 per cent of hydrogen. A aistillate 
capable of yielding iodoform is obtained from both fibrous 
and ara 9 rphous nitrocellulose, and also from other nitrated 
carbohydrates, eg., nitro-inulin, nitrostarcb, riitrolactose 
and nitroglueose (tills J., 1898, 271), and the nitro-amyloid 
obtained by Lunge and Weinlraub by allowing nitric acid 
to drop into a solution of cellulose in sulphuric, acid 
(Z. angew. Chem., 1899, 448 ; this J., 1899, 706).— A. S. 

Explosions Produced by Per ro.sil icon. A J)upre and 

i\l. B. Lloyd. Iron and Steel Inst., May .6, 1904. 

In December last 48 drums of ferrosilieoii were landed at 
Liverpool, and, alter being left on the quay until January 12, 
were removed to Bootle. While the drums were being 
placed in a warehouse, one a ioleutly e.vploded, as also did 
another shortly afterwards. The f'errosiheon was thou 
transferred to wooden barrels, in the ends of which holes 
were bored to prevent accumulation of inflammable gas. 
Notwithstanding these precautions, however, a third explo- 
sion occurred in oue of tin* barrels on .laiiuary 21. 
The ferrosilicon contained: silicon, .69-40; iron, 3*6-85; 
manganese, O-OS; aluminium, 2 - 73 ; ralclinn, ()• 14 ; mag- 
nesium, 0-17; carbon, 0-218; sulphur, traces; and phos- 
phorus, 0-066 per cent. The authors found that 4 kilos, 
of the powdered ferrosilicon, when moistened with water, 
gave off an inflnnimablc gas consisting mainly of jihos- 
pboretted hydrogen, in sufficient quantity to render explosive 
64 litre* of air. The explosions were therefore probably 
caused by water having got into the interior of the drums, 
the gas evolved forming with the air in the drums an 
explosive mixture which could be fired by the heat produced 
by the friction of the hard lumps against each other when 
the drums were moved about, or possibly by the spontaneous 
ignition of some phosphoretted hydrogen contained in a 
“pocket” in the material and liberated suddenly by the 
breaking of a lump. It is suggested that in future the 
drums be filled up with puraffiu oil of high flashing point, 
or that the material be submerged in water until all action 
has ceased. The drums should be water-tight and not liable 
to become insecure under the ordinary conditions of 
transport.— A. H. 

English Patent. 

Explosives. J. Fiihrer, Vienna. Eng. Pat. 3301, 

Feb. 10, 1904. 

On account of the large number of calories developed on 
oxidation, it is proposed to use silicon in certain explosives. 
The following composition is given : Ammonium nitrate 
(73 per cent.), charcoal (2*3 per cent.), dinitrotoluene 
(14*6 per cent.), and silicon (10 per cent.).— G. W. McD. 



623 


June 18. 1904] JOtTlEyL AND PATENT LITBRATUEB.—Oi. XXI., XXII., A XXIIL 


Patknt, 

Pi/rotechnical Compositions ; Process for Making . 

M. Magnard, Salaise. U.S. Pat. 7r»9,.‘187, May 10, 
1904. 

Fivk kilos, of gmn-arahic are mixed with 5 kilos, of mng- 
iiosium carbonate, 5 litres of water are added, and the 
mixture is heated to 50'’ C.; I kilo, of white pho.sphorus 
IS then added, and the mixture allowed to cool to 25’ C. 
under continuous agitation, wlieu 2-5 kilos, of red ochre 
and 3 kilos, of potassium chlorate are put in. The product 
resulting is then powdered. — k F. G. 

XXIII.-ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

Pi/romefurs suitdhic for Metnl!nr(fir(tl Work. Peport by 
IJ. A. Hadfield, .1. K. Stead, and li. H. Brough. Iron 
and Steel Inst., May 1901. 

A lUcsouii’Tiox, with illustrations, of a number of ]>yro 
meters is giveu. In the Hatrd <ind 7'aflorlt pifromrlrr \ 
electromotive forta* developed by tlu' diffiTeimo in tenipc 
ndure of two similar ihermo-elev-ttie jiinetions op|)o«od to 
one anotluT, is uieasure<l. liiistol's recording air pi/romefer 
cousHts of a poreohiiii bulb eounected by a capillary tube 
to a n'cording pressure-gauge. It allows of tin' iiuaisure- 
meiil of temperatures of high ranges and gives continuous 
records on a moving cliatt. In the ('allcndai ond (rnffiths^ 
t/icrmomcler.s the increase in resistanei' of a platinum wire 
w ith rise of temperature is observed. Tlie principle on which 
the JjB Chatelicr pyrometer is based, is the conversion of 
heat into an electric current and the determination of the 
electromotive force of tlie current |)roduced. By the 
ylfc'sure and Nnuel optical pyrometer the temperature of 
iiieaudeseeiit bodies is measured by observation of the 
luminous tint of the light, emitted by them. TIk' lioberts- 
Austen pytomeier is of the reconliiig eh'ctrical tv pe. The 
Jiosenkain- Chalmers optical pyrometer measures the tem- 
perature of a hot body by comparing the intensity of the 
light emitted by the body with that of the light given out 
by a comparison body at a known tem]»erature. The 
Siemens electric pyrometer is a platinum resistaiiei' therino- 
ineter. In the Siemens walcr-pyromeiei , the degree of heat 
imparted to a known volume of water bv a nu'tal cylinder 
which has been exposed to the (enipeiuture to be measured, 
IS determined. The llehling pneumatic pyrometer is basi'd 
upon the laws governing the flow of air through ginall 
ap«Ttures ; it is combined wiih an autogiiiphlc r('Corder. 
By the Wanner optical pyrometer the temperature is mea- 
sured by determining the (piantity of light radiated fiom 
the hot body. A eomjiarlsou is n ade, by polarisation, of 
the iiiy.s of the temperature to be meahure<i with the rays 
of a km)wn temperature emitted an electric lamp. The 
Wiborgh tliermophones con.Mst of small ejlinders which 
cNpIodi' with a sh'vrp crack nt the end of an iiiteival of 
time corresponding t(» tlie temiierature of the furnace. A list 
of Kuglish patents relating to pyronieiry and a bihliography 
of the subject are also given. — A. S. 

KnOLISII PATKN'iS. 

Lids or Covers for Crucibles. ,1. If, IJ. Appleyard, Hud- 
dersfield, and \V. Cranfield, Halifax Kng. f-'af. 14,242, 
June 27, 1903. 

CovKUK for porcelain or other crucibles are constructed with 
the interior surface of the lid convex or inclining dowm- 
wards, from the outer upper-edge to the centre. By this 
method of construction anything tliat splashes up, on to the 
lid gravitates to the centre, and falls back into the crucible, 
instead of running down to the edge and being lost. 

— W. H. C. 

CvpcU ; Manufacture of . The Morgan Crucible Co., 

Ltd., and J. C. Fox, Battersea. Kng. I’at. 1695,,Jau. 22, 
1904. 

The base or underside of the cupel is hollowed out, so that 
the litharge may penetrate the mass, flowing laterally, and 


' not reach the floor of the ov^en on which the cupel rests, as 
! it is liable to do with a cupel having the usual flat base, 
i — E. S. 

; French Patent. 

Aleovinomeler [^Alcoholometer'] ; Capillary — — Soc. 
j L. Legraiid ct Lafaverge. Fr. Pat. 338,291, Dec. 3, 1903. 

1 Foil the didcrminatioa of alcoliol in wines advantage is 
[ taken of the heiglit to which the wine ascends in a capillary 
tube starting fiotn a eon.stant level. The wine is placed inn 
1 receiver up to a constant levi'l determined by a needle-point, 
j The containing vessel and capillary tube arc made in one 
! i>ieee, which m Icvtdled oii an adjustable stand; when the 
I vessel has been filled with win<i, the latter is forced up the 
j capillary tube by pressure on a piece of rubber tubing, the 
height at which the column stands is then read oil and 
j corrected lor temperature. — J. F. B. 

! INOROA MC-QUALITATIVE, 

I Met curie Chloride; Dvlieate Reaction for [in ('alomel 

j and other Mei cunms l^refinrnlions]. A. Moillen. 

I L'Hiiioii Pharui., 1904,45, 1^7 — 148. 

i A iiKAdi-.NT is prepaix'd by di.ssolviiig 2 grms. of diphcnyl- 
! carba/.ide in 100 e.c. of 9ti per cent, alcohol, and 10 c.c. of 
I .'jO p(*i cent, acetic acid. When solution is comjdete, the 
I volume is made up to 200 e.c. A few drops of this reagent 
1 a'e added to tlu' aipieous solution to bi* tested, followed by 
a few c.c. of 10 per cent, sodium acetate solution. In the 
presence of mercuric chloride a characteristic blue colour 
IS produced. The presence of 1 part in 1,000,000 can be 
readily detected by this reaction. It is specially applicable 
for the detection of mercuric salt in calomel, in wash waters 
from other mercurial preparations, and in mercurous iodide. 

— J. 0. B. 

INORGANIC— QUANTITATIVE. 

Gelatinous Precipitates ; Filtration and Ignition of . 

M. Dittrich. Ber., 1904, 37, 1840—1842. 

The filtration of gelatinous precipitates, aud especially of 
those which, like aluminium and lerric hydroxides, become 
slimy on heating, can be considerably accelerated by 
adding to the precipitate, before filtration, filter-paper 
shaken up with water so as to form a pulp. One filter- 
paper of 7 — 1 1 cm. diameter, according to the quantity of 
precipitate, is usually suflicient. The filtration aud washing 
can then be curried out very (prickly. In the ignition, care 
must be taken that the whole of the filter-paper is com- 
pletely burnt, this generally requiring repeated careful 
aud cautious shaking, so as to change the position of the 
mass. The ignited precipitate then consists, not of hard 
lumps, but of an extremely fine powder. Ferric hydroxide 
precipitates, treated in this way, may be placed in the 
crucible in the wet state arid ignited without any fear of 
reduction taking place. When it is required to dissolve a 
precipitate and re-precipitate it, tlie filter-paper and preci- 
! pitate are placed in the original beaker, in which they are 
boiled with moderately concentrated acid until the precipi- 
tate dissolved and the filter paper converted into a coarse 
pulp; the precijiitant is then added arid the liquid filtered. 
In the separation of ferric hydroxide and alumina by fusion 
with caustic soda, the tine division of the precipitate by the 
filter pulp makes it extremely ready of attack by the soda. 
The grinding of ignited preeiuitates in an agate mortar, in 
order to treat them with A^arious reagents, is also obviated. 

— T. H. P. 

Bleaching Powder; New Method for the Technical 

Analysis of . U. Roberto mid F. Koncali. Lind. 

I ChimicH, 6, 93 — 9.5 ; Chem. Coutr., 1904, 1, 1294. 

I The method is based upon the fact that when chlorine 
water is added to an aqueous solution of hydrazine sulphate, 
nitrogen is evolved, in accordance with the equation — 

N3H4.HjH04 + 2 CI 2 « Nj + 4H01 -h HaSO. 

100 c.c. of water, 2—8 grms. of hydrazine sulphate and 
30 c.c. of dilute sulphuric acid are introduced into a 
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;{O0' — 400 c.c. fla‘-k, and tho latter is closed with a douhlc- 
l>ored cork earryiiifj a funnel-tube and a gas-outlet tube. 
10 grm'i. of tile bleaching powder are well mixed with 
water and the whole niad(‘ up to 1 litre. The hydrazine 
sulphate solution is heated to boiling, and after the air is 
expelled from the flask, 100 cc. of the bleaching powder 
solutiiui ( = I grni. of the samjih') are intiodiieed through 
the funnel-tube, followed by .‘{0 — 40 e c. of water, the 
solution in the Hask heing ke}»t hoiliiig. The nitrogen is 
eolleced in the nstial way, anil from the volume eoru'cted 
to 0"' ( '. and 7<)0 inin. [tressure, the perC(>ntage of avnilahle 
ehlorine is ealcnlated. — A. S. 

Jr<m ami Zivvonium; Srjuiration of hi/ Moans of 

Nifi oso-P-n(i]ilithol. fi. von Knoru-. Z. angew. ('hem., 
1904, 17^ 04 I— (;47, 070— 07H. 

Ihon and zirconium in ehloiide solutions containing oxalic 
acid can he (puintilatively .separated b} means of uitroso-id 
nnphthol, if the solution be stron;,'ly acidified with hydio- 
chlorie acid, and then hcateil to hoilmg before preidpitating 
the iron. Tin- method was cuiried out as folhnvs. .hO e.c. 
of ferric chlondi' solution ( - O'lldl grin of ferric oxide) 
and loo e.c of zirconium chloride solution (— O'ltUl) gnn. of 
zirconiiiiu dioxide) wcr<‘ mixed together, and 20 <'.e. of N/1 
oxalic acid solution added, followed by fic.e.of hj ilroehloi ic 
acid of K|). gr. I ‘12; tlie solution was then treated with 
10 c.c. of 90 jii'i cent, acetic acid, heated to boiling, and the 
iron precipitated hv u hot solution of 1*.% grins, of nitroso- 
j8-nuph(h<d in 10 c.c. of acetic acid. The pn'cipilate was 
filtered off cold, washed, diied, ignited, and weighed as 
ferric oxide. In the filtnili' the zirconium can be firecipi- 
tated by ariinionia, either directly, or ]>referahly after 
destroying the organic matter by boiling with potassium 
clilorute and hydrochloric acid. In most cases, however, 
it would bo belter to precipitate in a fresh portion of the 
original solution the iron and zirconium together by ammonia 
and determine th<‘ zirconium by difference. In the ease of 
sulphate solutions, the precipitation of zirconium is not 
completely firevented by oxalic acid, hut the separation 
can he ivudily effected in presence of tartaric aeid. 'I'he 
solution containing iron and zirconium is trc'ded with 
tartaric aeid, asllglit cxei'sa ofainmonia is added todis.solve 
the precipitate produced, the clear liijuid diluted to about 
200 c.c,, slightly acidified with h}drochloric aeid. 10 — 20 e c. 
of acetic acid added, the solution healed to boiling and the 
iron ]-reeipitated. whilst stirring, with a hot solution of 
nitroso-jS-nuphthol in acetic aeid. 'I'he procedure is then 
the same as deseribea above. (See also this 1KH9, 819 ; 
1892,713; 1893,711; and U97, fi7.)~A. S. 

Frrrom Sails; dourersnm of , into Ferric Salts for 

Volumetric Detenninahons or for Separatum of Iron irith 
Ma/if/anese L. L. de Koniuck. Hull, Soc. I'hiin. Helg., 
1904', 18, 90—92. 

A SOLD I ION of ]tnre ferrous cliloride, completely oxidised 
by means of biouiine, is decoin]>osed on heating, a basic 
salt being preeipitaled. After Ix/iling the solution, with or 
without till' addition (d‘ li vb’ochloric aeid, the pre.senee of a 
ferrous salt cun be detected on addition of potassium fiTii- 
evariide. 'I'lius ferric bromide, in solution, is dissociated 
by boiling, even in pit scuce of h\drochlone acai or a 
ehloiide; the author eoiieliides that the use of broiiiiiie as 
nil oxidising agent for feirous suits should he avoided when 
an excess ot bromine ir> undesirable in the solution, 

— T. K. H. 

Cupric Saits; Precipitation of hy Pofassiuni 

fli/droridc. J.<. L. dc Koniiiek. liull, Soc. ( fiiim. Helg., 
1904, 18, 89—90. 

'PiiK presence of a large excess of alkali nitrate does not, as 
is stated in several works on analytical chemistry, prevent 
the complete precipitation of cupric salts by potassium 
hydroxide ; the solvent action attributed to the nitrate is 
probably due to the use of a large excess of alkali in the 
precipitation or to the presence of organic matter in the 
ri*a gents used.— T. F. H. 


Cyanogen ; Volnmeti% • 

J. McDow;ill. Chcni, News, fW4, 89, 229. 

riiL author recommends, for the rapid dcterpuiiatiou of 
cyanides, e.g. in the Aiiluation of potassium eyainide for 
gold extraction, tirration with a standardised solution of 
copper sulphate to which excess of ammonia lias been 
added. 'Phe ]*n sem e of chlorides has no inlliieiiec on the 
results. — A. S. 

Silver [rw Silrer Alloys'^ ; Propo'U’d Modi fieaf ion of 

Volliard's Method of Determining . C. lloitseiim. 

Z, angew. ( hern., 1904, 17, fi47 — fi.'iO 

UosD (this .1., 1901, 470 j has proposed to alter VAilhard’s 
method hy adding directly sufficient stnniliinllsed thiocyanate 
.solution to precipitate nearly the whole of the silver, then 
filtering, adding ttu‘ iron inilicator and finishing the titration 
with the clear filtrate 'i'he author fimis that whilst the 
sensitiveness of the final reaction is considerably increiised 
hy the alteration, the accuracy is, in certain cases imjtaired. 
For cxuinple, in six tests with 10(,‘0, lOOl, 1002, 1003, 
loot, and I00.J nigrnis. respectively'^ of [uivc ''iKer, after 
adding to the solution 100 c.c. el standaid thiocyanate 
soiiition (I e.c -- 10 mgrnis. of silver), and filtering, the 
anionnt.s of diliiti* thiocyanate solution lequiiid to j)rodnrc 
ii yellow' colour in the filtrate were 0, I,:!, 7, 14, and 20 
drops, in-ti a 1 of there being a regular inciiuve of 20 drops 
(-^ 1 ingrm. of silver) in eueh eai-e. In other test*', also 
variuhle results were ubtaim'd, and tl’e''C .ue shewn hy tin- 
author to he due to the “ adsorption hy the silver thio- 
cyanate precipitate of .stiluble silver '•alts ami also of the 
soluble thiocyanate. The author ('onclmles that Hose's 
piojiosed modification may givi* rise to false results and 
should theiefore not he used. — A. S. 

I'm, Assay if — , and Soliihilitg of Casst/ei ite. 

J. II. Collins Inst. Min MetalL, May 19, l9o4 

For practical purposes on the mine, the aulhoi tecomniends 
vanning; for scientific d.tci minatums the old Hcole dcs 
jMines inclliod of rcdnciiig hv fusion with pidaS'-iiiin cy anidc 
and w'eighiiig us irndallic tin, due ])rccai’tions iaung taken 
W'hen lead, bismuth, arsenic, antimony, , are presi'ut. 
In th(‘ assay of “ black tin” by the dirnd liision method, 
he deprecates a pievious cleansing hy boiling w'lth aeid, 
cassitei ice n<»t being altogether nisuluhle iimkr such tient- 
inent. 'I'he ri'sults of a numher (,f ex])eriments on tlie 
soluhility of dilfcient foinis of native oxide of tin in diluK* 
sulphuric and hy droehlorm acids m jiieseiiee of imdallic /me 
arc then recorded, ami the nuthor concludes that d is only' 
the “ wood-tin ” vuiu'ties which aic in any nnpoffant degree 
soluble — some varietn-s bemg almost completely soluble 
under lh(‘ condition'' uunicd. — J H. (! 

Copper; Quantitative FJeelrolytie Prenpitnhon pf , 

'J'. W Hichards and 11. Jiisbec J. Amer. ( luun Soc. 
1904, 26, 530— .'i3G. 

Among ilie conditions upon which tlu' rapid deposition of 
the coppei depends are the area ol tlu* cathode and the con- 
centration of the solution, 'i'he best conditions are thus 
ohtaintd hy euijdoying a thin film fd‘ the liquid between two 
laige snrftiee-, such as tin- annulai sjiiDce between two eon- 
eenlrie platinum eiucibh s or dLslns, scj)araled by a suitable 
device made of thin glus.s lod. A'- ihe electridy sis procecdv, 
the current density can he antoniatiedlU diminished by 
employing a .'Single ^to^age ci'll without ri'Sistance. A 
coppt r solution was used for the experinieiits, and it was 
found that the time <d’ de[)Osition w-as approx iinati'lv in- 
versely jiroportioiuil to the conceiittation.-- F. II. 'J'. 

Lead; {^Determination oj ] in Citric and Tarlaiic 

Acids. ('. 'T. Hcnnelt. Clu'in. and Druggist, 190 1, 64, 
815. 

According to A. il Bennett, the results obtained in the 
colorinetric determination ot lead by means of sodium 
sulphide are slightly higher when distilled water is used fur 
the preparation ot the standard colour.s than when purs 
solution.^ of ammonium citrate or taiirate are employed, at 
j originally proposed by Waiingtoii. 'The author finds that 
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although a ’^hght ilaoeroible when the propor- 

tion of lead iH giHPpian about 20 parts per million, the 
discrepancy is pracHi^tliy negligible with small jr amounts. 
If, ther.cforej wben’*the amount of lead is greater than 
20 parts per million, the solution be diluted before being 
tested, the great drawback to Waringtoii’s method, vl/.., the 
impossibility of obtaining commercially samples of cltnc 
and tartaric acids quite free from lead, may be overcome. 

—A. S. 

Carbon Dioxide; Rapkl Method for Ike Volumetnr 

Dctennination (f . T. Macara. Analyst, 190i, 29, 

152—153. 

Tmc process is ba^ed on the fact that barium carbonate 
behaves like an alkali towards Metb)! Orange. A known 
(piantiiy of the substance (equivalent to not more than 
2*5 grras. of calcium carbonate) is placed in the flask A, 


I 8 molecular weight from the lowering of its freemug- 
point in benzene solution according to Kaoult's method, but 
I were unable to detect additions of less than 25 per cent, of 
murgarine. The author obiains better results by the fol- 
lowing method depending on ihe same principle. 30 gnus, 
of the sample are melted at GO'’ (). in a dry porcelain dish, 
and Altered through a dry filter, 5 — fi c.c. of the filtrate are 
made up to nearly 50 c.c. with acetic acid, the mixture is 
allowed to stand for 24 hours in a hermetically-cld'sed flask, 
then filtered rapidly, anti the cr^oscnpic determinst'on made 
iinmedifttely in a Heckmuiiu’s appirntus. The results given 
in the following table show that whilst the lowering of the 
freezing point scarcely varies in direct proportion to the 
nraoiint of margarine present, >et the presence of 10 per 
cent, of the hitter can he detected. 


'wcniiur of 
Point 



and water, free from carbon dioxide, is added A consider- 
able excess of saturated barium liydrovide solution is j 
placed in the flask J?, together with a few' drops of 
phenolphthalein solution, a little of the mixture being also 
])laced in the safety funnel E. The two flasks are now 
connected, hydrochloric acid is added by the lunnol C, and j 
tlie contents of A gradually raised to boiling, the flask ]'. 
being vigorously shaken meanwhile. When all carbon 
dioxide has passed over, the flasks are disconnected, dilute 
hydrochloric acid is added to the contents of 11 through a 
funnel attached at 1) until all free barium hydroxide has 
been neutralised. 2 or 3 c.c. of barium hydroxide are added 
to make the solution again alkaline, and the flask is well 
shaken. The contents of E and li are now mixed, 
neutralised exactly with N/10 hydrochoric acid, and the 
barium carbonate titrated with N/l() liydrochloric acid after 
adding Methyl Orange as indicator. Should sulphides, 
sulphites, chlorine, bromine, or nitrites be present in the 
substance, the usual precautions must be taken by adding 
copper sulphate or chromate to the evolution flask. With 
the latter, sulphuric acid must be used instead of hydro- 
chloric acid. — W. r. S. 

Sulphur; Forms in which occurs in Coal; their 

(Calorific Values and Effects on the Accuracy of 
the Heating Powers^ calculated by Datong's formula. 

E. E, Somermeicr. IJ., page 601. ! 

ORGANIC— QUALITA TIVE. I 

Rutter i Distinction of Natural from Artificial . ! 

A. C^uartaroli. Staz. sperim. agrar. ital., 37, 18 — i 
Chem. Centr., 1904, 1, 1878—1374. 

Gabelii and Carcano (Staz. sperim. agrar. ital., 25, 77) 
proposed to detect adulteration of butter by determining 
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Lard ; Drlerfion of Covoanut Oil in . F. Morr-'chock. ' 

Z. Euter.s. Nahr.- u. Geuussm., 1904, 7, 58C— 587. 

Tiik rcMilts of the experiments given show that pure lard 
is only slightly soluble in 95 per cent, alcohol. This , 
soluble portion has a considerably higher iodine value (70) , 
than the original laid; it has a + refraction, but the, 
sapoiiitication value does not appreciably alter. The 
presmice of a small quantity of eocoanut oil in the lard 
ilisimctly alters the composition of the fraction soluble in 
alcohol. The suponifleatiou value is increased, compared 
'with that of the original mixture, tlie iodine value is 
lower, and the refraction is negative. The alcohol-soluble 
}i(>riion of a mixture containing 10 per cent, of eocoanut 
oil had an iodine value of 4G-5G, against 54 *65 for the 
oiiginal mixture; a sapoiiiflcation value of 221*6 against 
20 J* 2, and a refraction of - 3 ’4 compared with — 1 - 9. 

— W. 1>. S. 


Quinine^ Detection of , by J J . Andrd's [Thalleio- 

fjnin] Reaction. K. Leger. J. Phar.n. Chim., 1904,19, 
281—284,434—1.35. 

It is shown that the green colour-reaction obtained with 
salts of quinine in the presence of ammonia and free 
bromine or chlorine depends entirely upon the amount of 
the latter present. 1 1 is, therefore, necessary to employ a 
definite quantity of bromine solution to obtain a positive 
reaction. By adding 1 drop only of saturated bromine 
water to 10 c.c. of the quinine solution, agitating, then 
adding 1 drop of ammonia, without shaking, a green zone 
is formed at the line of contact, with a dilution of J : 20,000 
of quinine. The Swiss and Italian Pharmacopaias adopt 
this test to indicate the amonnt of quinine in the “ total 
alkaloids” of the official cinchona bark. The 0*5 grm. 
which the 10 grms. of bark should yield, is directed to bo 
dissolved in lOu c.c. of water by the aid of a little acetic 
acid. If the bark meets the official reqairement of con- 
taining 1 per cent, of quinine, this will give a 1 : 1000 
solutioa. The bromine reagent is directed to consist of 
1 c.c. of freshly prepared saturated bi*omino water and 
99 c.c. of distilled water. To 10 c.c. of this reagent, 1 cic. 
of the alkaloidal solution is added, then 5 or 6 drops of 
ammonia. A green colour should be produced. If instead 
of employing the bromine reagent of the strength indicated, 
one of half the strength be employed, a green colour msy 
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))e obtained ^ith 0*5 c.c. of tbe alkaloidal solution almost 
as inteuHe as with the official cjuantity. The colour re- 
action depend'^, therefore, not on the amount of quinine 
present, hut on the dilution of the bromine reagent. Other 
test^ confirmeri the 'dew that the reaction is useless for 
quantitative purposes. — J. O. 15. 



[Itine 


and the corresponding amouii; of ^111 bc — ^ 

m xJTM (lOOa W^ktaO) * 

Q- 408 x'loi) (ai5=8 -Tarsf 

824 being the mol. wt. of quinine and 408 that of quinine ♦ 
tartrate. With mixtures of quinine, cinclionidine and 
cinchoniiio sulnhates the method has afforded very accurate 
results. — ,J. O. 15. 


OUGA NIC-QUANTITA TI VE. 

Quinine; Defrnninafion of , in Mi t hires with other 

Ginehonn Alkaloids, K. Leger. J. Pharm. Chim., 1904, 
19, A27~-m, 

It is found that, although quiniue may he precipitated from 
a solution of cinchona alkaloids as basic tartrate by means ‘ 
ot solution of Kochclle salt, and the precipitate does not ! 
carry dow n the other bases, the same is not the case with , 
cinehonidinc, pr^'cipitated tartrate under similar condi- ' 
tions. This precipitate is found to be largely contaminated i 
with the other alkaloids. Consequently the method of ! 
Oudemans alone, based on the polarimetric rending of the ! 
solution of the tartrates is inapplicable to the case of the ; 
determination of quinine in “ total alkaloids,” although it 
gives very accurate results with quinine and ciuchonidme 
only. The method ol Carles also, in which the crystallised , 
quinine sulphate is weighed as such, gives good results with 
harks rich in quiniue and poor in cinclionidine ; bnt is ' 
unsatisfactory with those in which the cinchonidine is in 
preponderance. The author proposes to combine the two 
methods. In the first jilace, the basic sulphates of quinine ! 
and conchinidiue arc obtained in a crystalline form, i 
employing a saturated solution of <iuinine sulphate, instead 
of water, as the solvent of tbe sulphates of the other 
alkaloids; these sulphates of quinine and cinehomdine are 
then converted into tartrates in a cold saturated solution 
of quinine and cinchonidine tartrates. The rotation of 
the mixed tartrates is then determined as in Oudemans 
method. Tlie details of the process are as follows. The 
total alkaloids in the form of basic sulphates are treated 
iu a conical flask with a boiling mixture of 5 c.c. of wut<T 
and 75 c.c. of aqueous solution of (jutnine sulphate saturated 
in the cold. The mixture i>« then heated over the naked 
flame to completi- solution, and set aside for 24 hours to 
crystallise. .In this manner the sulphates of quinine and 
cinehomdine are separated, whilst the sulphates of tlu“ 
other bases remain in the mother liquor of saturated ; 
quinine sulphate. The crystalline sulpliates are collected I 
on a tared filter comprising a funnel, a perforated porcelain | 
disc, and a round flannel filter pad, drained by a vacuum, 
washed with saturated solution of quinine suljihate and | 
finally with 2 c.c. of distilled water. After draining, the j 
crystalline cake of sulphates is first diied in tlie air, 
then at 30 ’ C. The funnel, the disc, and the flannel 
pad arc* dried and weighed as well as llu* crystals. The 
crysbilline mass is then powdered, O' 7 grni. weighed off 
into a conical flask, treated with 40 e.c. of saturated 
solution of tartrates of quinine aiul einehonldino previously 
heated to b( tiling, and tlie mixture lu'uted uniil solution is 
complete. To the hot solution 2 c.c. of solution ol sodnnn- 
potasBium tartrate, eontaining 0-35 gnu, per c.c., are added. 
After 24 hours, the crystalline precipitate of doubU* 
tartrates is collected on two counterpoised filters, and 
washed, first with saluiateil solution of quinine i ud cin- 
ehonidine tartrates, then v ith 5 e.c. of water. The filter.s 
are then drained and jn essed bet wi-cn bibulous paper, the 
contents withdrawn, tht* filteis and tartrates dried Miparately 
in the air until constant, then weighed. The index of 
rotation is then determined as iu Oudemau’s method 
according to his formulte — 

215-8 X z A- 131-3(100 - .r) = 100 x am 

in which am — the observed rotation of the mixed tartrates. 
Hence — 

100 a - laiso 

“ 210*8 -i:o' a 

in which 215*8 is the rotatory index of quinine tartrate, 
and 131*3 that of cinehomdine tartrate. The quantity 
of quinine tartrate TQ in the mixed tartrates TM will 
be therefore- - 

TM (100a w - 13130) 

100 (215*8 - 131*3) 


Methyl Alcohol ; Determination of , in Formaldehyde. 

k. Gnehin and y. Kaufler. Z. angew. Chein., 1904, 17, 
C73~67C. 

Ninktv grms. of the sodium salt of snlphaniltc acid arc 
dissolved in 35 c.c. of holliog water, and rapidly cooled, 
Avith agitation. To the msgma, 20 c c, of the formaldehyde 
are added and occasionally shaken during 3 — 4 hours; tbe 
aldehyde is tlius fixed. Next 30 — 35 c.e. are distilled over, 
made up to 50 c.c., and Aveighed in a pycnometer, thus 
obtaining the specific gravity of the metliyl alcohol; this 
specific gravit’^ must he knoAvn to four places of decimals, 
and the temperature innst tlien'fore he carefully adjusted or 
alloAved for. Traces of a body, not formaldehyde, which 
reduces ammoniacal silver nitrate, are always found in the 
distillate, 'riie maximum error observed in applying this 
method Avas 0*5 — 0*0 gnu. in 100 c.c. — VV. A. G. 

Formaldehyde and Trioxijmethylene ; Determination of 
— — - C. Kleber. riiarm. Jiev,, 22, 94. Pharm. .1., 

1904, 72, 082. 

A ( ONCHXTUA'iED solution of soiiinm bisulphite is treated 
AvIth sedinm hyilroxidc solution till all odour of free 
sulphurous acid has disappeared, and is then diluted until 
30 c.c ot it exactly neutralise 50 c.c. of N/1 sodimn 
hydroxble solution. Formnldebyde and trioxymethylene 
act towards tins solution as alkalis, 5 c.c. of the formal- 
dehyde solution, or 2 grins of tnoxyniethyb'nc with a few 
e.c. of water, arc titrated, in jiresciice of phenolphthali'in, 
Avith the bisulphite solution, until tb>» red eolour is 
destroy ed, and dov's not reappear oa Avarmiug. — A. S. 

Tartarii Ae.id ; Neir Method for Determination of , 

11. Ley. Pharm. Zeit., ]'.)() I, 49, 149. 

Tjik method is bast'd on tlie complete insolubility of zinc 
tartrate in alcohol and in acetic acid, so tliat by their 
employment the precipitation of hydrated carbonate or 
other basic compounds ol /.inc is aAOided. 

Tartaric Acid. — A few* decigrnis. of the acid are dissolved 
in Avater or alcohol; the solution is gently warmed, then 
treated Avitli alcoholic solution of zinc acetate in excess ; 
after standing for some time in the Avarra, Irom 100 to 
1.50 c.c. of alcohol, and 5 c.e. of 50 per cent, aeetie acid are 
added and the mixture is kept for about 10 minutes on the 
water-bath. After cooling, the preci[)itate is collected, 
washed with alcohol, dried, calcined, redissolvcd in a little 
nitric acid, again calcined, and Aveighed as zinc oxide. 

Potassium Acid Tartrate.— W ith puic cream ol tartar the 
process is conducted as above, the fiist solution, however, 
being obtained by heating Avith the smallest possible quantity 
of water, Avliich is then pri'cipitated av ith aqueous zinc acetate 
solution. In crude argol the vA’hole ot the tartaric acid 
must first be converted into potas.sinm tartrate, by digesting 
with potassium carbonate, a f(nv drcjis of pbeuolphthaleiu 
j lieiog used as indicator to avoid excess of alkali. The 
j solution thu*' obtained is made up to a known volume, and 
[ after standing, an aliquot part is taken for the determination 
! Avhicli is then conducted as de scribed above. The method 
I may he applb'd to the determination of tartaric acid m 
I wanes, but tbe tannin present must be first eliminated by 
j treatment with animal charcoal. — J, O. B. 

: Morphine in Opium; Determination of — — , p, 

Schidrowitz. Analyst, 1904, 29, 144— 148. 

j Thb following method is described, being based to a 
j certain extent on tbe process given iu tbe Pharmacopoeia 
Germanica IV. Six grms. of powdered opium are mixed 
j into a cream with 6 c.c. of water, and then transferred to a 
j 100 c.c. Erlenmeyer flask, which has previously been 
I counterpoised. The weight of opium and water is then 
I made up to 54 grms. After shaking the contents of the 
1 flask for 1 hour, the whole is poured on a filter. Exactly 
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'42 gras, of tlie for half a mlntite with 

2 irrnft- of a 8olffi)ti *of sodium salicylate coutuiuing 
{lOgrms. per 100 c.c. and again altered. 36 grms. of dltrate 
arc collected, 15 c.c. of ether are added, and then 5*2 c.c. 
of ammonia solution prepared by mixing 17 grms. of 
ammonia (sp. gr., 0-960) with 83 grms. of water. The 
whole is vigorously shaken for 10 minutes aud allowed to 
wtand for 24 hours, when the ether is poured on a filter, 
15 c.c. of fresh ether are added to the flask, cautiously 
shaken, and again poured on the filter together with the 
aqueous portion. The greater part of the crystals remain j 
in the flask and are washed with 3 quantities of 5 c.c. of ! 
water saturated with ether. Of each 5 c.c , 3 c.c. are used 
to rinse the flask, and 2 c.c. run directly on the filter. 
The filter and its contents are then pressed between blotting- 
paper, aud the greater part of the crystals returned to tlie 
flask. The filter aud flask are dried at 55 ' C., when the 
crystals remaining on the filter are readily transferred to 
the flask The crystals are now dissolved in 25 c.c. of 
N/10 sulphuric acid, and the excess of acid titrated back 
with N/ 10 alkali, using Methyl Grange' us indicator. The 
uniouut of morphine in the sample is then calculated from 
the equation — 

.r X ()• 7575 + x 0* 7575)=^ per cent, of morphine where 
,r.= the number of c.c. of N/lO acid used. 

Test analyses are given which show that the method is 
accurate. — W. P. S. 

JVu.r Vomicd, Iffnatius Beans, Tprraruiinha^ and (Jinchona 

Bark I [Alkninidal] Assaj of . E. heger. J. Pharm. 

Chim., 1904, 19, 479-484. 

Nux Voinica : First Method. — An amount of the ])Owdored 
drug, equivalent to 12 grms. of the dry substance, is agitated 
for 5 minutes, with a niixtuic of 20 c.c. of chloroform 
and 100 c.c. of ether, sp. gr ,0*721. 5 c.c. of a mixture of 

equal volumes of solution of ammonia and distilled water 
are then added, and the mixture is well agitated occasionally 
for .3 hours ; 80 c.c. of the liquid are filtered off (corres- 
ponding to 8 grms. of the original powder), and shaken 
out successively with 25, 15, aud 10 c.c. of a solution of 
2 c.c. of hydrochloric acid in 48 c.c. ot water. The acid 
extracts aic mixed, the alkaloids liberated with a slight 
excess of dilute ammonia, and shaken out twice with 50 c.c. 
of the above ether-chloroform mixture ; the bulked alka- 
loidal solutions are washed with 2 c.c, of water, and the 
solvent is then distilled off in a small tared flask, the 
residue dried at 100'’ C. and weighed. The amount of 
alkaloids thus found should be about 2*5 per cent. 

Second Method.^ A. modified Prollius’s extraction men- 
struum, consisting of solution of ammonia 4 c.c., absolute 
alcohol 16 c.c., ether sp. gr. 0*721, 130 e.c., ma> be employed 
instead of the ether-chloroform mixture. In this case, 
180 c.c. are taken for the 1*2 grms. of powder operated 
on. After macerating for 12 hours, 150 c.c, are filtered off, 
and distilled in two portions from a small flask. The 
residue is dried, first on the water-bath, then at 100° C., 
in the drying oven ; then dissolved in 12 c.c. of a mixture 
of hj^drochloric acid 1 c.c. and w*ater 14 c.c. by heating 
the rubber-corked flask on the water bath and well agitating 
after the fatty matter has melted. When the solution is cold, 
this adheres to the sides of the flask. The acid liquid is 
filtered through a small paper, 10 c.c, of the filtrate are 
rendered alkaline w ith ammonia, and the alkaloids shaken 
out with three successive 20 c.c. of chloroform. The bulked 
chloroform extracts are washed with 2 c.c. of water, then 
distilled; the residue dried at U)0° C. and weighed. The 
weight X 12 gives the percentage of alkaloids. 

Ignatius Beans.— Tha equivalent of 12 grms. of the dry 
material is weighed off, and treated os described under 
nux vomica by the first method. Ignatius beans are some- 
times richer in alkaloids than nux vomica, G. Saudor 
(Jahre.sbericht der Phai'm.j 1896, I35)i having found 
3-11 to 8*22 per cent. 

Ipecacuanha : First Method. — Similar to the first method 
for nux vomica, hut adding 2 c.c. of solution of ammonia 
and 8 c.c. of water to the ether-chloroform extraction fluid ; 
maceration is conducted for one hour only, after which thb j 
powdered drug is aggregated by the addition of 10 c.c. of 
water; 100 c.c. of liquid, equivalent to 10 grms. of drug, | 
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are filtered off. The amount of total alkaloids should not 
fall below 2 per cent 

Second -Similar in all respects to the second 

method for nux vom-ca. 

Cinchona Bark. — The method is based on Porte.s’ modift- 
fication of the Prnlilus method, A weight of powdered 
hark equivalent to 6 grms. of dry material is macerated for 
1 hour with G c c. of solution ot ammonia, and 24 c.c. of 90 
per cent, alcohol ; 120 c.c. of ether (sp. gr., 0*721) are then 
added and maceratiou continued for 6 hours with occasional 
agitation. 120 c.c, cf filtrate are collected (equivalent to 
4*8 grms. of the dry drug), distilled to dryness in several 
small imrtions, and the perfectly dry residue dissolved in 
12 c.c. of a mixture of liydrocliloric acid, 1 c.c. in water 

14 c.c. The acid alkaloidal solution is passed through a 
small filter, and 10 c.c. of the filtrate are rendered alkaline 
with 2 c.c. of solution of ammonia, and 2 c.c. of water, and the 
liberated alkaloids shaken out with three successive 20 c.c. 
of chloroform. The bulked chloroformic extracts are 
washed with 2 c.c. of water filtered, then distilled from a 
small tared flask, and dried to constant weight at 100'^ C. and 
w*(ilirlied. The w*eight x 25 =» the percentage of total alkaloid!. 

— J.O.B. 

XXtY.-SCIENTlFIC & TECHNICAL NOTES. 

Radioactivity and Matter. C. Winkler. Ber., 1904, 37) 
1655-— 1G62. 

Tjik author dii^cusses the question- whether the so-called 
radio-active elements are (‘lemcut^, or whether radio-activity 

15 not a purely physical process, somewhat similar to the 
magnetism of magnetite. He consider.^ that the question 
will be satisfactorily answered only when larger quantities 
of the radio-active sub.stauces have been isolated and 
subjected to a more thorough chemical examination. — A. S. 

Fmanium. An Emanating Substance. V. Gieael. 

Ber., 1904, 37,’ 1096—1699. 

Tiik emanation obtained from pitchblende (this J., 1908, 
322) has been further investigated. The anhydrous chloride 
or bromide phosphoresces, the spectrum being discontinuous, 
and containing 3 line? lying between red and bluish-green. 
The glass in which the substance is preserved is coloured 
violet, whilst paper is turned brown and disintegrates. The 
acrivity of the solid reaches a maximum about 1 month after 
its separation from solution, and the emission of )8-rays 
diiuinisbea the .longer the solid has been kept in solution, 
and the more dilute the solution. Theso properties point to 
the presence of a new element, which is named “ Kmanium ” 
and w'hich appears to belong to the rare earths. The 
scintillations produced on a Sidot’s fluorescent screen are 
much brighter aud larger than those produced by radium. 
A spintliariscopc containing emanium is therefore more 
effective than one containing radium or polonium. — L. F. G. 

Silicon ; Apparent Volatilisation of in Hydrogen^ 

A. Hufour. Comptes rend., 1904, 138, 11G9 — 1170. 

In vacuum tubes containing arsine, the niotallic arsenic 
deposited by the dise.harge is displaced, when the discharge 
is taking place, by a simple process of distillation, and 
deposits on the coolest part of the tubes ; by artificial cooling 
it can be made to deposit at any desired part of the tube. 
With silicon hydride, however, this is not the case; the 
silicon deposits always in the Faraday’s dark space. The 
author considers that the silicon is not volatilised, but 
converted by the free hydrogen into silicon hydride, which 
is decomposed at that pardcular part of the tube. — J. T, IX 

Aluminium, Mercuric Chloride, and Benzene f Reaction 
between—, W. Gulewitsch. Ber., 1904, 37, 1060— 1564. 

If a mixture of 10 grms. (I mol.) of aluminium tunungl, 
and 151 grms. (! ^ mols.) of mercuric chloride, be covered 
with 15 grms. of "benzene, the mass becomes heated, and 
the benzene boils. The reaction is ofllowed to continue 
under a reflux condenser and another 43 grms, of benzene 
(2 moli. in all) are added. The mixture evolves hydro*- 
cbloric acid, and ia vigorously shaken towards the end Uf 
the reaction. A roddish-browa layer of liquid U produced^ 
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which, on filterinp: from metallic mercury, deposits trans> 
parent, yellow, bix-sided plates on standing over sulphnric 
acid. The crystals are hygroscopic, and their composition is 
CflU,.AlCl,.HgCI,-L. F. G. 

Distillation of Immiscible Liquids. E. (vliarahot and 
J. Rocherolks. Bull. Sjc. Chim., 1904, 31 , 538 — 544. 

In general the proportion in which an immiscible liquid 
dis.ils with water is expressed by 
V ^ M.F 

pi 

where P is the weight of cordensed liquid, M its mohcular 
weight, and E its vapour-tension at the common boiling 
point, P', M', arid E* being the eorresponding functions of 
water. The authois’ e.'.periments show that P/P^ if less 
than unity, increases as th»^ boiling point is raised by 
pressure, whilst if gn‘at(‘r than unity it diminishes under the 
same eircumstances. When steam is passed into a less 

volatile imrniscibli* liquid, the relation holds 

P* M*./t 

.good, where 0 is the a a pour-tension of the liipiid corres- 
ponding to the observ(‘d leiiiporatuiv of tli<‘ mixed vapours, 
and A is the pr<**‘sure. lienee, in steam distillation (as, for 
instance, of essential oils), the proportion of oil in the 
distillate can hi* raised, H) by h'^aiing the still from outside 
and thus increasing ; (2) hy ajqilyiug a vacuum and thus 
diminishing A. — W. A. ( ’. 

Water i Hate of Diffusion of , throuqli a Scmi-pernipable 

Membrane. [Molecu'.aj Weight of ])v.Ttrin^. J. Sebor, 
Z. Elektrochein., 1904, 10 , 347 — 3.j3. 

Thk rate of diffusion of v ater into a sugar-solution contained 
in a copper fiirrocyanide cell is found to he, disregarding a 
moderate experimental error, directly proportional to the 
osmotic pressure ; the (‘xpeiiinent consumes much less time 
than Pfeffer’s familiar mcusureimuit of the ultmiato pressure. 
Appl)ing this method, the molecular weight of dextrin is 
found to correspond to (C,,H,o 05 ^ 5 - 3 . Further, the 
molecular >\ eight of freshh -dissolved glucose remains the 
^samc whilst its rotation is simultaneously decreasing towards 
constancy ; hence the bi-rotation of glucose cannot be due 
to the existence and breaking down of complex molecules. 

— W. A. C. 

Alkali Fusion of Sulphonir Acids ; lutroductio 7 i of 

into Technology. 11. Wichelhaus. Chem. Ind., 1901, 
27 , 234. 

H. Brunck has stated ihat Grache and Lieberiuarin in their 
process for the manutaeture of alizarin, were the first to 
introduce into technology the siilplionatiiig jirocess, and 
the alkali fusion of sulphonic acids. Th<* uiiihor points 
out, however, that he, in conjunction with L. Darmstadter, 
patented on Jan. 12, 1869, the preparation of a-naphthalene- 
sulphonic acid and of a-naphthol from the same, by fusion 
with alkali ; and that a German firm intimated their 
willingness to carry out the process on the manufacturing 
scale oil Mar. 22, i8G9. Graehe and Liebermann’s second 
patent for the manufacture of alizarin, in which the use of 
anthraqiiirioue-siilphonic acids and the fusion of the same 
with alkali are claimed, Avas taken out cu June 1869. 

--A. S. 

Fthyl Butyrate; Hydrolysis of , by Lipase. J. II. 

Castle, M. E. Johnston, and E. Klvove. Amcr. Chem. J., 
1904, 31 , 521—550, 

A CLEAR solution of the lipase was jirepared by macerating 
1 gnu. of fresh hog liver with pOAvdered glass or coarse 
white sand and 75 c.c. of water. The mixture Avas heated 
to 35° C., 5 c.c. of X/io hutyiie acid added gradually, and 
the whole made up to 100 e.c. Avith water. The heavy 
precipitate produced, was filtered off on a folded filter, a 
perfectly clear filpnte being obtained, usually of a faint 
yellowish colour. 5 c.c. of the clear solution when allowed 
to act upon 0*26 c.c. of ethyl butyrate at 40° C., will 
hydrolyse from 5 to 6*25 per cent, (or about 0*0145 grm.) 
of the ester. The solution loses only 7 per cent, of its 
lipolytic activity in five months, the very small amount of 


acid present exercising a preservative action on the ensyme* 
If the clear solution filtered through a I^teur - 
Chambcrland filter, the filtrate possesses no enzymic 
activity. Experiments with clear solutions of the lipase 
which had been previously neutralised with standardised 
caustic soda solution, showed that small amounts of free 
acid (hydrochloric and butyric) greatly inhibit the action of 
the enzyme, whilst larger amounts completely destroy the 
ferment. Between 0° and 40° C., the rate of hydrolysis Avas 
increased by rise of temperature, being, on the average, 
1*69 times greater for a rise of 10° C. Lipase appears to 
be a true catalytic agent, in that it suffers no permanent 
alteration while effecting the hydrolysis of the ethyl buty- 
rate. The degree of hydrolysis effected by lipase is, 
within certain limits, independent of the concentration of 
the ethyl butyrate. From a comparison of the hydrolysing 
action of lipase, hydrochloric acid, and sodium hydroxide, 
the authors conclude that lijiase as a hydrolysing agent 
more nearly resembles sodium hydroxide than it does 
hydrochloric acid. — A. S. 

Ferment Actions. L. TJehermann. Ber., 1904, 37, 
1519—1524. 

The effect of hydrogen or nitrogen gas on a colloidal 
platinum solution is, in general, to diminish the amount of 
active oxygen it contains, but in some cases, and more 
especially immediately after nitrogen has been passed 
through such a solution, the latter exhibits a considerably 
increased activity for the catalysis of hydrogen peroxide. 
This the author considers to bo due to an alteration 
brought about in the molecular structure of the colloidal 
platinum, possibly by increasing the smallest particles of 
platinum and so the surface of the latter. Colloidal platinum 
solutions containing 6—8 mgrms. of metal per 100 c.c., on 
boiling for half an hour or longer, become greatly diminished 
in actjvity, which, however, they gradually recover when 
cold; if such a boiled solution he allowed to cool in 
contact with air or oxygen, its catalytic activity is appre- 
ciably givater than if the cooling take place in nitrogen or 
hydrogen. These and similar results lead to the conclusion 
that oxygen plays an important part in the catalysis of 
hydrogen peroxide by colloidal platinum, and the author 
assumes that the latter possesses the power of rendering the 
molecular oxygen of the air active, and that this active 
oxygen initiates the cataly sis, Avhich then jiroceeds without 
requiring any source of oxy gen other than the hydrogen 
peroxide itself. 

In studying the action of animal and vegetable enzymes 
in catalysing hydrogen peroxide, the author has made use 
of an apparatus by means of Avhich the pressure of the 
oxygen evolved, is measured by a mercury mauometei. 
The.se catalases, or the f-olutions containing them, never 
contain active oxygen, nor haA e they the poA\er of rendering 
active, oxygen led into them. In most cases, hoAvever, 
they are capable of taking up active oxygen ^ozone) — 
although, as a rule, for only a short time — and of retaining 
it in such a manner that it can be detected in the solution. 
At ordinary temperatures, air, oxygen, hydrogen, and 
nitrogen are practically without action on the catalytic 
poAver of these enzymes, but when these arc heated, the 
presence of oxygen or air lowers the temperature at which 
they are destroyed. The action of these enzymes differs 
from jilatinum-catalysis in this, that here a direct action of 
the enzyme on hydrogen peroxide undoubtedly takes place, 
ns no active oxygen is required to initiate the reaction. It 
may hence he assumed that an intermediate oxide or 
peroxide of the enzyme is formed which reacts readily 
Avith hydrogen peroxide and carries on the catalysis. Fatty 
tissue yields an extraordinarily active catalase, which 
causes brisk effervescence when added to a 3 per cent, 
solution of hydrogen peroxide. — T. H. P. 

Beductases of Yeast ; Conversion of Nitrobenzene into 

Aniline by Philothion and . M. E. Pozzi-Escot. 

Bull. Assoc. Chim. Suer, et Dist., 1904, 21 , 1073 — 

1075. * 

Thb author, in reply to the criticism of Abelous and Gerard, 
maintains that the hydrogen! sing and reducing ferments of 
^ yeast are capable of converting nitrobenzene into aniline. 
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Beer or wioe yeast preeied, but not drietl, is distributed in 
a mixture of alcohol and water of about 40° C., and left for 
$0^40 hours, with occasional agitation ; it is then filtered. 
The clear amber-coloured filtrate, with a few drops of 
nitrobenzene, is introduced into a flask and shaken from 
lime to time for 24 hours, when the odour has almost 
disappeared. The liquid does not give the reaction of 
aniline until the alcohol has been distilled off in a hydro- 
chloric acid solution and the residue treated with an excess 
of baryta and distilled with steam. The action is increased 
in the presence of fculphiir. — L. J. de \V. 

Chromous Tartrate; Crystalline . G. Uaugc. 

Comptes rend., 1904, 138, ^217 — 1220. 

Moist chromous acetate is treated with a cold, boiled 
fiolutioii of tartaric acid (1:3) in an atmosphere of carbon 
dioxide. The acetate rapidly dissolves, giving a blue li<iuid. 
The Husk is immersed in a bath of boiling brine, and a blue 
powder is deposited, whilst aqueous acetic acid distils off 
The hive depiait is filtered off, whilst still maiutuinmg the 
atmosphere of carbon dioxide, washed with boiled water 
and dehydrated with alcohol, and finally with ether. 'I'he 
salt has a pale blue colour and crystallises in the foim of 
microscopic prismatic crystals. It has a dcnsify of at 
15° (\, and is insoluble in water. Analysis indicated the 
formula C 4 H 4 CrOG. Chromous tartrate is very readily 
oxidised, and reduces ainmoniacal silver nitrate. In contact 
with a conccutnitcd solution of nn alkali carbonate, in 
absence of air, it is converted into a double carbonate of 
chromium piotoxide. In dilute solutions, containing a 
large proixirtioii of carlumule relatively to tartrate, the 
saline oxide of chromium (Cr;,0,.4H.,( ) ; see this 18U9, 
505) is pio .uced quantitatively on boiling. — J. K. 11. 

Erratum. 

This J., 1H99, 305, abstract of Ilaugc’s article on A New 
Hydrate of Chromous Oxide,” /or “ CrCr/)^ ” throughout 
the abstract read “ CfjCtj.” 

Camphor Group ; Metallo-organic Syntheses in the. . 

G. Oddo. Ikr., 1904, 37, 1569—1572. 

For the preparation of dieamphor and dicamphoqninone 
from bromocamphor, magnesium jiouder gives better 
results than sodium, which was previously proposed: — 
184*8 grms. of bromocamphor, 19 *2 grms. of magnesium 
powder aud 800 c.c. of dry toluene are mixed in a large 
flask under a reflux condenser aud h«‘ated in an oil-hath. 
When the reaction begins it is very violent for the first 
10 minutes, and the flask must be cooled. After the 
reaction has subsided, the contents of the flask are boiled 
for 24 hours ; the mixture is then treated with ice and 
acidified with dilute sulphuric acid. 'J'he volatile con- 
stituents are removed by distillation with steam for 
four hours, and the residue is recrystallised from dilate 
alcohol (yield 37-2 per cent.). The dicampboquinone is 
extracted from this product by means of a im.xture of light 
petroleum spirit aud benzene, and the dicamphor is 
separated from the residue by treatment with dilute acetic 
acid. — J. F. B. 

Ethane ; Action of Ozone on , W, A. Bone and 

J. Drugman. Proc. Chem. Soc., 1904, 20, 127. 

The authors have obtainerl ethyl alcohol by the interaction 
of ethane and ozone at 100° C. Two experiments have been 
carried out as follows : ethane and ozonised air (the latter 
containing about 2.^ per cent, of ozone) were separately led 
into the top of a vertical, wide glass tube, about 18 inches 
long, packed with glass beads and lieated by a steam jacket. 
The proportions of the gases w'erc so regulated that the ethane 
was always present in large excess, under which conditions the 
ozone entirely difappeared as the mixture slowly descended 
the tube. The gases were then drawm through a serie.s of 
cooled glass worms containing water for the absorption of 
soluble intermediate products. Each experiment extended 
over 3 or 4 days, during which about 5 litres of ethane and 13 
to 15 litres of the ozonised air passed through the apparatus. 
Subsequent examination of the liquid from the coolers 


showed that it contained ethyl alcohol, anetaldehyde, and 
traces of formaldehyde. At temperatures where ethane 
begins to react w'ith oxygen with appreciahle velocity^, the 
alcohol is oxidised so many times faster than the ethane 
that It is practically impossible actually to detect its 
formation. 

Butter ; Detection of Adulterating Matters in . 

Bd. of Tr. J., May 2fi. 

The “ Bulletin Coniineicinl ” (HrusseN) of Nth May states 
that the Berlin A.-^.sociation of Butter Merchants U o.Tering 
the following prizes : — 

(1) 15n/. tor the best moth(»il of detecting the presence 
of palm fats in butter. 

(•i) .50/. for the best method of detecluig the pr^senco of 
lard io butter. 

(3) 50/. lor the best mcthol of d-tcctiiig the presence of 
palm fats in lard. 

The methods must be of a luture which will allow them 
to bo carried out in the course of one day in laboratories 
established for the imrpo-^e, and inu.Ht he able to detect the 
pr(‘si*nco ot 15 per cent, or adulterating mailer. The fee 
for each analysis must not exceed 6.^. 

ISoobd. 

Elements of Water Bacteriology with Sfkcial 
Hkfkrence to SiNiTAUY Wateu Axaltsis. By 
Samuel Cite 1‘rescott and C. E. Amouy Winslow, 
Lecturers in the Mas«.aelmsctls lusututeof Technology. 
John Wiley and Sous, New York, U.S. America. 1904, 
Price 5i‘. (Ul. net. Cliapiiiau and Hall, Lt i., Loudon. 

Small 8vo volume containing 1 18 page^ of subject-matter, 
uu appendix of 9 pages, a li-t of references (bibliography) 
of 14 pages, and indexes of authors and subject-matter 
(20 pages). 'I'he following subjects are treated of - 
I. Bacteria in Natural Waieis. II. Qinimitative Bacterio- 
logical Examination of Waters. 111. Interpretation of 
preceding, i V. Dcterinination of the N umber of Organisms 
developed. V. Isolation of .Specific J^athogens from Water. 
VI. Isolating the Golon Bacillus. VII. and VIII. Signifi- 
cance ot and Frcsuiuptive Tests fori/. Cali in Water. IX. 
Other lutestinal Bacteria. X. Significance and Applica- 
bility of the Bacteriological Examination. 

Gas Works, their Construction and Abrvnoembnt, 
AND THE Manufacture and DiSTainuriON of Coal 
Gas. Originally wTitteii by Sa.muel Hughes, C.K. 
Ninth Fldition, revised, with Notices of Recent Improve- 
ments, by Hen'ry O’Connor, Assoc. M. Inst. C.E. 
Crosby Lockwood and Son, 7, Stationers’ Hall/Court, 
Ludgate Ilill. 190t, Price Gai. 

Small 8vo volume, containing frontispiece, preface, and 
410 pages of subjeet-uuitter, vrith 75 illustrations. 

The leading subjects treated of are an follows : — 
I. Historic Sketch. II. Chemistry of Gas-Lighting. III. 
Composition of Coal Gas. IV. Coal used in Gas Making. 
V. Carbonisation. VI. General Construction. VII. Re- 
torts and Retort Settings. VUI. The Hydraulic Main and 
Valves. IX. The Exhauster. X. Purification of Gas. 
XI. Gas Holders. Xll. Station Meter. Xlll. The Photo- 
meter. XIV. The Governor, Regulator, Pressure Gauge, 
and Pressure Register. XV. Residual Products. XVI. 
Distribution. XVII. Consumers’ Meter. XVI II. Burners 
and Glasses. XIX, Applications of Gas for Heating, 
Cooking, &c. XX. Explosions. XXI. Light Production. 
XXII. Controlling Influences, affecting Quality and Volume. 
XXIII. Public Lighting. XXIV. General Remarks (Naph- 
thalene Removal ; Mond Gas ; Coke Ovens ; aud Acetylene 
Gas). XXV\ Tue Sliding Scale. 



€30 


JOUENAL OF THE BOCIETT OT OHBMIOAL IITOUSTEY. 




. Craie ^Report 

I.---GEyEliAL, 

Njltal; Import Trade oe . German and United 

States Competition with the United Kingdom. 

Bd. of Trade «/., May 19, 1904. 

The Board of Trade have received frorn Port Natal the 
following statement, showing the value of certain imports 
into Natal, by sea, in 190.}, from Germany and the Un’ted 
States of America, compriKing goods which might have been 
iupplied by British manufacturers : — 


G<xk1s. 

(ferinauy. 

i United 

1 States of 


1 America. 


4? 

1 £* 

Ale and beer 

17.40f> 

1.490 

Jipothecary w.’.re 

9,490 

3.700 

Candles 

eOO 

6,090 

Cfimeiit 

.•}2.3‘IO 


Cottons- p!<ic(‘. printed and (U(‘d 

l2,<MtO 1 

1,000 

^rtheuwarn 

CUnsa— bottles 

12..'9() 1 

l.UMI 

4.090 

.'too 

„ window 

2.70t> 1 

Glass wu re 

11.9110 

I'.^OO 

Malt 

1 1,900 j 

Medicines 

I.'HIO 1 

19,-}0() 

Milk— condensed 

3.000 

.'<.800 

Oilman's stores 

soo 

9. MM) 

OilB— other than piirallin and Ini.seed. Ac. 

i;t09 ; 

2i).(M)0 

Painter’s colours 

.'(H) 

.6,0(8) 

Paiier— 

Print luit 

' (t.tiOO 

1,090 

Wmppiriit and brown 

:',890 

Perfumery 

i 2,100 

1,290 

Soap 

1 1.399 

2.100 

Spirits (not meludiiiK ]HTfuined) 

1 3,600 

2,700 


SwiizereaND; Trade of in 1902. 

Foreign OJJlce Annual Seric,s\ No. 3150. 
Switzerland imported “ chemicals ” to the value of 
1,497,000/. in 1903, as compared with 1,434,400/. in 1902; 
** glass, pottery, and porcelain ” amounted to 455,000/. in 
1903 and 412,800/. in 1902. 

JwA; Trade of in 1903. 

Foreign Office Annual Series, No. 3163. 

The following table shows the exports of some articles 
from Java and Madura during the }cai 1901-3; — 


Articles. 


1901. 

1992. 

15)93. 

Copra 

, Tons 

27.2-:() 

4.3.781 

' 1.6.16.6 

Cinchon.T bark— 

Private 

Lb. 

l.'j.OTOOld 

1.3.flN2.33.'; 

, 14,087,143 

Goveriuncnl ....... 

, ,, 

S-i.'i.679 

, l,926.2rt6 

879.7.36 

Gum darnnmr 

. ('wts. 

29.272 

.36 4.71 

.37.100 

Gutta-]xrehn 

Lh. 

179,112 

f,2,3l,0 

22,848 

Hides 

. Pieces 

6.’)! ',491 

62i),499 

1 .'209,004 

Indixo 

L\). 

1,411.319 

1,128,064 

1 1,297,274 

India, rubber 


.'it).198 

34,408 

(.0,928 

Quinine Minhatc 

()/. 

1.034.si)9 

: 791.400 

700,890 

Sugar (all kinds) 

. 'J'oil.S 

676,79.6 

1 808.4.67 

809.296 

Tin— 

Private 


1.296 

4.4l).'i 

3.430 

Government 


1 1.6n7 

111,3(5) 

1 16,381 


Cinchona Although the total exports are some- 

what larger than those of 1902, the average unit price 
obtained at 10 auctions held iu Aiusterdam was slightly 
better, viz., 7*06 against O’ 90 c. {h e. = Id.), while at the 
12 London auctions an average price of 1 ,!</., or the same 
as in 19('2, was realised. 

Copra . — From the official returns, it appears that the 
greater part was tshipped to Port Said for Marseilles or 
Amsterdam, the hulk probably going to the former port. 

Indigo. — ThiA increase in the indigo productiou may be 
,aacribed partly to the larger acreage which, on account of 
the more favourable prices paid for the article during the 
previous year, was brought under cultivation, and partly 
to the propitious weather expeiiciiccd while the crop was 


in the ground. Good prices were paid at the Sainaraog 
auctions for the first eight mouths of the year, but latterly 
results were less satiafactory. The bulk of the production 
during the year found its way to Japan, and this outlet 
appears to have taken the place of the Amsterdam market, 
which hitherto absorbed the greater, part of the Java 
product. 

Prospects for the coming season are not so bright, an 
buyers for Japan have withdrawn from the market, and 
planters have been forced to commence consigning their 
indigo to the Atnsjterdam market, which is over-stocked, 
apparently with the. cheaper artificial indigo. 

The prices obtained were much more satisfactory than in 
the preceding year, the lowest point reached being the 
equivalent of 7.v. '6d. per cwt., as against Gs, 2d. per cwt. in 
1902. 

Notwithstanding the low values of the last two years, only- 
five mills iu Java have been compelled to close. 

Petroleum.'— imports of petroleum daring 1903 were 
slightly in excess of those of 1902. Of Amenean oil only 
«ciiie 67.5,000 cases were brought in, against 813,898 and 
1,344,085 cases iu 1902 and 1901 respectively. This was 
no doubt due to the large stocks in hand at the close of 
1902. No reliable statistics are available for Russian and 
other brands, but the number of cases imported jirobably 
showed an iiicreacSe over the previous year. 

The quantity of oil produced locally during the past three 
years was as follows 


1901. I 1902. I 1903. 


Cases Ca^es. | Cases. 

Java, Wonokromo 478,290 ; 293.04.7 1 407,863 

Java,l}loni { 1,201,400 | 1,205,683 1,109,823 


Sugar. — The ]>roducti()n of sugar exceeded that of any 
previous year, tlie total reaching nearly 35,000 tuns in excess 
of the year 1902. The results obtained, however, in the 
various divisions of the island were very dissimilar. In 
East Java, where the long dry monsoon was regarded as 
likely to prove unfavourable to the production, heavy rains 
fell ea^l^ in the }car, entirely altering the aspect of affairs, 
and the quantity produced was 500,507 tons, as against 
463,364 tons in 1902 and 436,032 tons in 1901 . The increase 
in production amounted to about 8 per cent., although the 
area planted for 1903 was about 1 per cent, less than in J902. 

Jn Mid Java heavy rains fell at frequent intervals during 
the milling season, and although the crop was the largest 
so far produced, being 228,604 tons as compared with 
222,546 tons in 1902 and 182,833 tons in 1901, the per- 
centage of sugar iu the cane was very disappoiutiug. 

In West Java, where the weather was also unfavourable, 
the crop obtained from practically the same area as in the 
previous year amounted only to 153,907 tons, while in 
1902 and 1901 the figures were 162,111 and 147,477 tona 
respectively. 

Alrvli, &c. Works Biel [No. 202]. 

Ordered hy the Home of Commons to he Printed, 

May \nh, 1904. 

A Bill to consolidate and amend the Alkali, &c. Works 
Regulation Acts, 18HI and 1892. Presented by Mr. Walter 
Long. (See also this J., 1903, 1022, scg^.) 

[N.li . — Amendments of suhstanee in the existing law 
are underlined.] 

Part 1. 

Alkali Works and Alkali Waste. 

1.— (1) Every alkali work shall be carried on in such 
manner as to secure the condensation, to the satisfaction of 
the chief inspector, of the muriatic acid gas evolved in such 
woik, to the extent of ninety-five per centum, and to such an 
extent that iu each cubic foot of airj smoke, or chimney 
gases, escaping from the works into the atmosphere, there 
is not contained more than one-fifth part of a grain of 
muriatic acid. 
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(2) The owner of any alkali work whioli is carried on 
iu contravention of this section sball be liaWe to a fine not 
exceeding, in the case of the first offence, fifty pounds^ and 
in the case of every subsequent offence one hundred 
pounds. 

2. — (1) In addition to the condensation of muri atic acid gas 
as aforesaid, the owner of every alkali work sball use the 
best practicable means for preventing the escape of noxious 
or offensive gases by the exit flue of any appar atus used in 
any process carrie d on in the work, and for pr eve ntiDg the 
discharge of such gases into tlie atmosphere, whether 
directly or by a chimney or other outlet, and for rendering 
such gases where discharged harmless and inoflensive, 
subject to the qualification that, on the basis of the amount 
of acid gas per cubic toot, no objection shall be taken under 
this section by an iuspeetor to any muriatic acid gas in 
the air, smoke, or gases discharged into the atmosphere by a 
chuuuey or other outlet where the amount of such acid gas 
ieT eacTi cubic foot of air, smoke, or gases so discharged 
does not exceed the amount limited by the last preceding 
sectioB. 

(2) If the owner of any alkali work fails, in the opinion 
of the court having cognii^ance of the matter, to use such 
means, he shall be liable to a fine not exceeding, in the 
case of the first otienee, twenty pounds, and iu the case of 
every subsequent offence, fifty pounds, with a further sum 
not exceeding fivi; pounds for every day during which 
any such subsequent offence has continued. 

— (1) Every work of whatever description in which 
any liquid coutaming acid or any other substance capable 
of lihorating sulphuietted hydrogen from alkali waste or 
drainage therefrom is produced or used shall be carried on 
in Mich manner that the liquid shall not come iu contact 
with alkali waste, or Mith drainage therefrom, so as to cause 
a nuisance. 

(2) The owner of any work which is carried on in con- 
travention of this section shall be liable to a fine not 
t'xcueding, in the case of the first offence, fifty pounds, and 
in the case of every subsequent offence, one hundred 
pounds, Avith :i furtlier sum not exceeding five pounds for 
every day during which any such subsequent oflence has 
continued. 

(.‘1) On the request of the owner of any such Avork as is 
mentioned in this section the sanitary authority of the 
district in Avhich such work is situate shall, at the expense 
of such owner, provide ami maintain a drain or channel 
for carrying off suiih liquid as aforesaid produced in such 
work into the sea or into any river or Avatercourse into 
Avhich the liquid can he carried AAithout Cviutraveiiiiou of 
the Rivers Pollution Prevention Act, 1876, as nnieuded 
by any subsequent enactment ; and the sanitary authority 
shall for the purpose of providing any such drain or channel 
have the like powers as they have for providing sewers, 
whether within or without their district, under the Public 
Health Act. 

(4) Compensation shall be made to any person for 
auA damage sustained by him by reason of the exercise by 
a sanitary authority t)f the powers conferred by this section, 
and such compensation shall be deemed part of the 
expenses to be paid by the o wncr making the reijuest to 
the. sanitary authority under this sectiou. 

4. — (1) Alkali Avaste shall not he deposited or discharged 
Avithout the best practicable means being used for effectually 
preventing any nuisance arising therefrom. 

(2) Any person Avho causes or knOAvingly permits any 
alkali waste to be dtiposited or discharged lu coutravention 
of this section, shall be liable to a fine not exceediug, in 
the case of the first offence, twenty pounds, and in the ca.se 
of every subseiiuent offence, fifty pounds, with a further 
sum not exceeding five pounds for every day during which 
any such subsequent offence has continued. 

3. Where alkali waste has been deposited or discharged, 
either before or after the commencement of this Act, and 
complaint is made to the chief inspector that a nuisance is 
occasioned thereby, the chief inspector, if satisfied of the 


exittezuse of the nttisanee, and that it is within the power 
of the oAtvner or occupier of the land to abate it, shell tterve 
a notice on such owner or occupier requiring him to alutto 
the nuisance ( and if soch owner or occupier fails to use 
the best practicable and reasonably available meahs for 
the abatement thereof, he shall be liable to a fine not 
exceeding twenty pounds, and if be does not proceed to 
use such means within such time as may be limited by the 
court iufiictiug such fine he shall be liable to a further 
penalty not exceediug five pounds for every day after the 
expiration of the time so limited during which such failure 
continues. " 

Part IL 

Sulphuric Acid^ Muriatic Acid, and other specified Works, 

6. — (1) Every .sulphuric acid work as defined iu 
J’aragraphXl) of thi* Eirst Schedule to this Act shall be 
carried on in such manner as to secure the condensation, 
to the satisfaction of the chief inspector of the acid gases 
of sulphur or of sulphur and nitrogen, which are evolved 
in the process of the manufacture of sulphuric acid iu that 
work, to such an extent that the total acidity of those 
gafees in each cubic foot of residual gases after completion 
of the process, and before admixture with air, smoke, or 
other gases docs not exceed what is equivalent to four 
grains of sulphuric anhydride. 

(2) Every muriatic acid work as defined in paragraph (8) 
cf the First Schedule to this Aet shall be carried on in such 
maimer as to secure the condensation to the satisfiiction of 
the chief inspector of the muriatic acid gas evolved in such 
worlt, to such extent thaf in each cubic foot of air, s moke 
or diimney ga'*es escaping from the work into the atmosphere 
there is not contained more than odo fifth part of a grai n 
of muriatic acid. 

(.3) The oAvner of any sulphuric acid work or of any 
muriatic acid work which is carried on in contravention of 
this section shall be liable to a fine not exceediug, in the 
case of the first offence, fifty pounds, and in the case of 
every subsequent offence, one hundred pounds. 

7. — (1) The owner of any work specified in the First 
Schedule to this Act (hcrein-after referred to as a scheduled 
work) shall use the best practicable means for preventing 
the escape of noxious or offensive gases by the exit flue 
of any apparatus used in any process carried on in the work, 
aud ior preventing the discharge of such gases iuto the 
atmosphere, Aviiether directly or bv a chimney or other 
outlet, and for rendering sucli gases where discharged 
harmless and inoffen‘>ive, subject to the qualification, that 
on the basis of the amount of acid gas per cubic foot no 
objection shall be taken under this section by an inspector — 

(u) To any muriatic acid gas in the air, smoke, 'or gase 
discharged into the atmosphere by a chimney or 
other outlet, where the amount ot such acid gas 
m each cubic foot of air, binoke, or gases so 
discharged does not exceed the amount limited by 
the last preceding section: 

(6) To any acid gases in the air, smoke, or gases 
discharged into the atmosphere by a chimney or 
other outlet receiving the residual gases from any 
process for the concentration or di.s tillation of 
sulphuric acid Avhere the total acidity of such acid 
gases (including those from the combus tion of 
coal) in each cubic loot of air, smoke, or gases 
so discharged, does not exceed what is eijuivalent 
to one gram aud a halt of sulphuric anhydride. 

(2) If the owner of any such work fails, m the opinioa 
of the court having cognizance of the matter, to use such 
means, he shall be liable to a fine not exceediug, in the case 
of the first oflence, twenty pounds, and in the case of every 
subsequent offence, fifty pounds, with a furthet sum hot 
exceeding five pounds for every day daring which any sneh 
subsequent offence has coutinued. 
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8. — (1) An inspector may inquire whether, in any works j 
in which aluminous deposits are treated for the purpose of j 
making cement, herein-after called cement works, means can : 
be adopted at a reasonable expense for preventinif the dis- i 
charye frouv the furnaces or chimneys of such works into | 
the atmosph»re of any noxious or offensive gas evolved in | 
such \\orks, or for rendering such gas where discharged ; 
harmless or luoffen«ive. 

(2) ^\'here it appears to the Local (Jovernment Hoard 
tl)at such means can be adopted at a reasonable expense, , 
the Hosrd may by order re<|iiire the owners of such works 
to adopt the be-^t practicable means for the purpese, and 
may by the order Hin t the niununt or proportion, in the 
ciHC of cement works, of any noxiouii or otfeiisive gas which 
is to be permitted to escape from such works into the 
chimney or into the atmosphere, and may also by the order 
extend to such works snch provisinus of this Act rela'ing to 
scheduled works a-, they think fit. 

(3) An order made under this section shall be provisional 
only, and slmli not be of any val-dity until confirmed by 
Parliiuueiit, but when so confirmed sliall have full effect, 
wjtli such moditieiitions as may be made therein by rurlia- 
raent ; and the expression “ this Act ” when usi'd in this 
Act shall f'e deemed to include an order so coufirtuud, so 
far as is coo'^istent with the tenor of that order. 

(4) The board shall take such sbqis as they may think 
fit for giving notice to persons inteiested of the provisions 
of any order madr b> them under this ‘■ection hefoie any 
Hill for contiiiinng the same is introduced into Parliament. 

(3) An ordiu- made m der this section may impose tines 
fora bleach of its proMsions of like amoui.t ns any fines 
imposed by this Act for offences against this Act. 

(6) An order made under this section may lie rept'aled, 
altered, or uineiuled bv anv siibseciuent older made under 
this s etnui, and e.mhnned liy I’urlnnoeiit. 

Purr HI. 

(i) Registration of Worh. 

9. — (1) An alkali work, a sclieduled work, or a cement 
work, shall not be earned on uidess it is certified to be 
registered. 

(2) The work shall be registered in a register containing 
ihe prescribed particulars, and the register shall be ron- 
dueted and the certificates issued in the proscribed manner. 

(B) A certificate of registration, if issued at a time when 
a previous certificate is in force, shall be in force for one 
year after the lime when that certificate ceases to be in 
force, aud if issued at a tune when no previous c* rtificate is 
lu force sha'l be iu force until the following first day of 
April. 

(4) An application for a c<‘rlificate of registration of a 
work may, in the case of the liist rcgisiirttion of that work, 
lie made at any time, and an applicanon for any subsequent 
certificate iu respect of that work shall be made iu the 
month of Jaouary or February. 

(.')) A certificate of registration shall be i'-sued on appli- 
cation being made in the prescribed manner by the owner 
of the work, if the conditions ot registration arc complied 
with, and one of the conditions, in the ease of the first 
registration of an alkali or scheduled work, or the registra- 
tion of such a work if the woik has been closed for a period 
of twelve months previously, shall be that the work is at 
the time of registration furnished wdth such appliances as 
appear to the chief inspect or or, on a)ipeal, to the Local 
Government Hcuid to he necessary m outer to enable the 
work to be carried on in accordance with such of the 
requirenic uls of this Act as apply to the work : 

Provided that the I^ocal (Government Hoard ma.y dispcDse 
with the la-T-meiitioneil condition m the case of works 
erected before the comiueiieemeut ot this Act which were 
not before the commenceineut of this Act required to be 
registered. 

(C) There shall be charged upon every such certificate a 
stamp duty of five pounds in the case oj an ailiaii work, 
and of three pounds in the case of any other work^ and ihe 
Commissioners of Inland Revenue shall issue stamped 
forms of certificate Jor the purpose. 


(7) Written notice of any change which occurs in the 
ownership of n work or in the other particulars stated in 
the register shall, w'ithin one mouth aher such change, he 
sent by the owner to the Local Qovemment Board, and the 
register and the certificate shall by altered accordingly in 
the prescribed manner without charge and without the 
issue of a new certificate. If such notice is not sent as so 
required the work shall not be deemed to bo certified to be 
regi>itered. 

(8) The owner of a work which is carried on in contra- 
vention of this section shall be liable to a tino not exceeding 
five pounds for every day during which it is so carried on. 

(ii) Inspection. 

10. — (I) The Local (lovernment Hoard may, with the 
approval of the 'JVeasury as to numbers aud salaries or 
remuneration, appoint such inspectors (under whatever 
title they may fix) as the Hoard think necessary for the 
execution of this vVet, and may assign them their duties and 
award them their salaries or remuneration, and shall con- 
stitute a chief inspector, and may regulate the cases and 
maiiuei iu which the inspectors are to execute and perform 
the powers and duties of inspectors under this Act, and may 
remove such inspeclors. 

(2) Notice of the appointment of every such inspector 
shall be published in the London Gazette, and a copy of 
the (Gazette shall be evidence of the appointment. 

(3) The salaries or remunerahon of the inspectors, and 
such expenses of the erecution of this Act as the Treasury 
may sanction, shall he paid out of moneys provided by 
ParNarnent. 

(4) A person holding flie office of chief inspector or 
inspector shall not be employed iu any otlier work except 
w’lth the sanction of the J.ucal Government Hoard. 

1 1. A jierson who — 

(a) acts or practises as a land agenl ; or 
(h) is engaged or interested directly or indirectly in 
any work to which this Act applies, or in any 
patent for any process or apparatus carried on 
or used ill aiiy such work, or in any process or 
apparatus couuecfed with tlie condensation of 
acid gases, or with the treatment of alkali waste, 
or with prevcMiting the discharge into the atmo- 
sphere or rendering harmless or inoffensive any 
noxious or offensive gas, or otherwise with any 
of file matters dealt with by this Act; or 
(c) is 1 ‘mployed iu or about or iu connexion with any 
work to wdiieh this Act applies, or in any other 
cheinical work for gain, 

shall he disqualified to act as an in-pcctor under this Act. 

12. — (1) For the }>urpose of the execution of this Act, 
an inspector may at all reasonable times by day and night, 
without giving jmevious notice, but so as not to interrupt 
the process of the manufacture, 

{a) enter aud inspect any work to which, in the opinion 
of tlie Local Government Board, any of the pro- 
visions of this Act applies ; and 

(/>) examine any proce'^s causing the evolution of any 
noxious or offensive gas, aud any apparatus for 
condensing any such gas, or otherwise preventing 
the discharge thereof into the atmosphere, or fi»r 
rendering any such gas liarmle8'< or inoffensive 
w hen discharged ; and 

(c) ascertain the (juanlity of gas discharged into the 

atmosphere, condensed or otherwise dealt with ; 
and 

(d) cnti'r and inspect any place where alkali waste is 

treated or deposited, or where any liquid con- 
taining acid or auy other substance capable of 
liberating sulpnuretted hydrogen from alkali waste 
or drainage therefrom is likely to come into 
contact with aiknii waste or dr ainage therefrom ; 
and 

(c) apply any such tests and make any such experiments, 
and generally make all such inquiries, as seem to 
him to be necessary or proper lor the execution 
of his duties under this Act. 
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(2) The owner of any su^ work shall, on the demand of ' 

the chief inspector, furnish him within a reasonable time ( 
with a sketch plan, to be kept secret, of those parts of such I 
work in which any process causing the evolution of any | 
noxious or offensive gas or any process for the condensation j 
of such gas or preventing the discharge thereof into the 
atmosphere, or for rendering any such gas harmless or j 
inoffensive when discharged, is carried on. I 

(3) The owner of every such work and his agents shall ' 
Tender to every inspector all necessary facilities for an | 
entry, inspection, examination, and testing in pursuance of | 
this Act. 

(4) Every owner of a work in which ^uch facilities are 
not afforded to an inspector are required by this Act, or 
in which an inspector is obstructed in the execution of his 
duty under this Act, and every persou wilfully obstructing 
an inspector in the executiou of Ins duty under this Act, j 
shall be liable on conviction under the Summary .7 urisdic- ; 
tion Acts to a fine not exceeding ten pounds. 

13. The chief inspector shall, on or before the first day of | 
March in every year make a report in writing to the Local 
(lovernment Board of the proceedings of himself and of the 
other inspectors under this Act, and a copy of such report 
shall be laid before both Houses of Parliament. 

14. — (1) If any sanitary authority apply to the central 
authority for uu additional inspector under this Act, and 
undertake to pay a proportion of his salary or remuneration, 
not being less than one half, the Local Government Board 
may (if tliey See fit), with the sanction of the Treasury, 
appoint an additional inspector under this Act, to residi* 
within a convenient distance of the works he is required to 
inspect; and such inspector shall haw; the same powers 
jiml h(* subject to the same power of removal and the 
same regulations and liabilities as other inspectors under 
this Act. 

(2) The proportion of .salary or remuneration aforesaid 
.shall be paid at the prescribed tinu'S into the Exchequer, 
and shall be a debt due from the sanitary authority to the 
Oowu. 

(iii) Special liulas. 

1,',. — (1 ) The owner of an alkali work or of a scheduled 
work may, with the sanciioii of tin* central authority, make 
special rules for the guidance ot his woikmeu who are 
emj)lo}ed in or in cotineMon nith any process causing the 
evolution of any uoxious or offensive ga«, or in or in con- 
nexion with the condensation or other treatment of that 
gas, and may annex fines to any violation of such rules, 

.so that the fine for any offence do not exceed two pounds. 

(2) A printed copy of the sjiecial rules hi force undei 
this section in any work shall he given by the owner of 
that work to every person woiking or employed in or about 
that work who is affected therein. 

(3) Any fine incurred under this Act in respect of an 
offence against a sjiecial rule may be recovered in accord- 
ance w’itli the Summary Jurisdiction Acts. 

(iv) Procedure. 

IG. In calculating the proportion of acid to a cubic foot 
of air, .'•moke, or gases, for the purpose of this Act, such 
air, smoke, or gases shall be calculated at the temperature , 
of sixty degrees of Fahrenheit’s thermometer, and at a 
barometric pressure of thirty inches. 

17. The following regulations shall have effect with 
respect to the recovery ot fines for offences under this Act 
other than fines recoverable Ruramarily : — 

(1) Every such tine siiail ue recovered by action in the 

county court having jurisdiction in the district iu 
which the offence is alleged to have been com- 
mitted : 

(2) The action shall he brought, with the sanction of the 

central authority, by the chief inspector, or by 
such other inspector as the Local Government 
Board may in any particular case diiect, within 
three months after the commission of the offence, > 
and for the purposes of such action the fine shall i 
be deemed to be a debt due to such inspector : 


(8) The plaintiff in any action for a fine under this Act 
ahall be presumed to be an inspector hathorised 
nnder this Act to bring the action, until the 
contrary is proved by the defendant : 

(4) The court may, on the application of either party, 

appoint a person to take down in writing the 
evidence of the witnesses, and may award to that 
person such remuneration as the court thinks 
just; and the amount so awarded shall he deemed 
to be costs iu the action : 

(5) If either party in any action under this Act feels 

aggrieved by the decision or direction of the court 
iu point of law, or on the merits or in respect of 
the admission or rejoction of any evidence, he may 
appeal from that decision to the High Court. 

(6) Subject to the provisions of this section, all the 

enactments, rules, ami orders relating to proceedings 
in actions in county courts, and to enforcing 
judgments iu county courts, and appeals from 
decisions of judges of county courts, ahall apply 
as if the action related to a matter within the 
ordinary jurisdiction of tho court. 

18. — (1) In any proceeding under this Act m relation 
to a fine for an offence other than an offence against a 
special rule — 

(a) It shall be sufficient to allege that any work is a 
work to which this Act applies, without more ; and 

(ft) It shall be sufficient to state the name of the regis- 
tered or o.steiisible owner of the work, or the title 
of the firm by which the employer of persons in 
such work is usually known. 

(2) A person shall not be subject to a fine under this 
Act for more than one offence in respect of the same work 
or place in respect of any one day. 

(3) Not less than twenty-one days before the hearing of 
any proceeding against an owner to recover a fine under 
this Act for failing to secure the cciidcnsation of any gas 
to the satisfaction of the chief inspector, or for failing to 
use the best practicable means a.s required by this Act, an 
inspector shall serve on tlie owner proceeded against a 
notice in writing stating, as tlie case requires, either the 
facts on which such chief insjiector founds his opinion, or 
the means which such owniu* has failed to use, and the 
means which, in the chief inspector’s opinion, would suffice, 
and shall produce a copy of such notice before the court 
having cognisance of the mutter. 

(4) A person shall not be linhle under this Act to an 
increased fine in respect of a second offence, or in respect 
of a third or any subsequent offence, unless a fine has been 
recovered within the preceding twelve months against such 
person for the firj.t offence, or for the second or other 
( ffence, as the case may be. 

19. All fines recovered under this Act, other than those 
recovered summarily, shall be paid into the Exchequer. 

20. The owner ot a work in which an offence under this 
Act other than an offence against a special rule has been 
proved to have been committed shall in every case be 
deemed to have committed the offence, and shall be liable 
to pay the fine, unless he proves to the salisfaetiou of the 
court before which any proceeding is instituted to recover 
such fine, that he has used due diligence to comply with 
and to enforce the execution of this Act, and that the 
ofiTeucc in question was committed, without his knowledge, 
consent, or connivance, by some agent, servant, or work- 
man, whom he shall charge by name as the actual offender; 
in which case such agent, servant, or workman shall be 
liable to pay the fine, and proceedings may be taken against 
him for the recovery thereof and of the costs of all proewd- 
ings which may he taken either against himself or against 
ihe owner under this Act : 

Provided that it shall be lawful for the inspector to pro- 
ceed against a person whom he believes to be the actual 
offender, without first proceeding against the owner, in any 
case where the inspector is satisfied that the owner hw used 
all due diligence to comply with and to enforce the pro- 
visions of this Act, and thut the offence has been committed 
by that person without the knowledge, conseht, or oonid* 
vance of the owner. 
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St« ^Aimnotfce, iOmmoDS, or otl^er document required or 
^e purposes of this ^ct to be delivered to or 
Mrr^OO or sent to the owner of any work, may be served 
py post or by delivering the same to the owner, or at his 
reaidenoe or works ; and the document shall be deemed to 
bo j|j|bperly addressed if addressed to the registered address 
of an owner, or, when required to be served on or sent to 
tbe owner of any works, if addressed to the owner of the ! 
works at the works, with the addition of the proper postal j 
address, but without naming the person who is the owner. i 
22. — ( i ) "Where complaint is made to the central authority l 
by any sanitary authority, on information given by any of | 
their officers, or any ten inhabitants of their district, that ' 
any work {either within or without the district) to which ' 
this Act applies is carried on, or that any alkali waste is 
deposited or discharged (either within or without the 
district) in contravention of this Act, and that n nuisance j 
is occasioned thereby to any of the inhabitants of their , 
district, the central authority shall make such inquiry into ' 
matters complained of, and after the inquiry may | 
diroct such proceedings to be taken by an inspector as they i 
think just. 

(2) The sanitary authority complaining shall, if so re- j 
quired by the central authority, pay the expense of any i 
such inquiry. 

23. — (1) Where a nuisance arising from the discharge of I 
any noxious or offensive gas or ga«»es is wholly or partially { 
caused by the acts or defaults of the owners ot several 
vwrl^ to which any of the proviMions of this Act applies, 
any person injured by such nuisance may proceed against ; 
any one or more of such owners, and may recover damages 
from each owner made a defendant, in proportion to the 
extent of the contribution of that defendant to the nuisauci*, 
notwithstanding that the act or default of that dehmdant 


gen flomDouttdSj^ bis ulphide of carbon | 

salphur rTum^^ from" nemeut workB ; inftU 

copper, lead . anti moay. arsenic, * Of 

compounds ; fumes Iroui tar works^ 

The expressiou ‘^owour^’ incl udes any luiiee, OooupW 
or any other person carrying on any work to which 
this Act applies : 

The expressiou “ best practicable means,’* where used 
~ with respect to the p rev ention of the e scape of noxious 
an^ offensive ~^ses , has reterence not onijr t o~^ 
provision and the efficient maintenance of appliances 
adequate for prevent ing s uch escape , but also to the 
manner ii. which such appliances are iis^ and toTie 
proper supervision, by the owner, of any operation in 
ivhich such gases are evolved ; 

The expressiou “prescribed” means prescribed by the 
Local Government Hoard; 

The expressiou “ Local Government Board ” means the 
Local Government Board established by the Local 
Government Board Act, 1H71 ; 

The expression “central authority” meant; at regards 
England the Local Governmint Board, as regards 
Ireland the Local Government Board for Ireland, and 
as regards Scotland the Secreta ry for Scotland : 

The expression “sanitary authority” means any local 
authority entrusted with the execution of the Public 
Health Act : 

The expression “the Public Health Act” means, us 
i;egurda England, the Public Health Act, 1875, or in 
the ca se of London the Public Health (London) Act, 
1891 ; and as regards Scotland, the Public Health 


would not separately have caused a nuisance. 

(2) This section shall not authorise the recovery of 
damages from any defendant who cun produce a certificate 
from the chief inspector that in the works of that defendant 
the requirements of this Act have been complied with and 
were complied with wlieu the nuisance arose, 

(v) Misccllarieous. 


(Scotland) Ad, 1897; and as regards Ireland, the 
Public Health (Ireland) .\ct, 1878, ani^ includes any 
enactment amending those Acts. 

(2) Nothing in this Act shall he construed as exempting 
any work from any of the provisions of this Act applicable 
to the work as hemg a work of a certain class or descrip- 
tion by reaiion only that tlie work is subject to other 
provisions of this Act as being a woik of some other class 


24. Any expenses incurred h} a, sanitary authority under or dcBcriptiou. 

this Act shall be defrayed a'< general expenses incurred by 28. In the application ol this Act to Scotland — 

the authority in the evi'cution of the Eublic Health Act. (a) references to the Secretary of Scotland shall he 

25. In determining ivny matter which under this Act is to ' substituted for references to the Local Goveru- 


be determined h) the chief inspector, the chief inspector 
may found his opinion on facts disclosed by his own 
examination, or by an examination by any other inspector, 
26, — (1) For a period of three years after the commence- 
me n^t o f this v^ct paragraph (6) of section seven of this 
Act gha ll appl y whe re the process for the concentration of 
sulphuric acid is that known as the over-heat pan process. 


ment Board, and refeienccs to the Edinburgh 
Gazette shall be suh'stitiited for references to the 
LoimIoii Gazette ; 

(6) the court of the sheriff or ''heriff substitute of the 
county in which the offence is committed shall 
De the county court, and may award costs to 
either party, and may sentence the offender to 


aajf in that paragraph two grains of sulphuric anhydride 
were substituted for one grain and a half of sulphuric 
anhydride, 

(2) For the purposes of this section “the over-heat pan 
process ” means the process in which the eoncenirntivm of 
^Iphuric acid is effected h^^ the passage of the heated gases 
resulting from the combustion of fuel over the surface of 
She acid. 

27, — (1) Tn this Act, unle^s the context otherwise 
requires, — 

The expressiou “ alkali work ” means every work for — 

(а) the manufacture of sulphate of seda or sulphate 

of potash, or 

(б) the treatment of copper ores by common salt or 

other chlorides whereby any sulphate is formed, 
in which muriatic acid is evolved : 

The expressio n ** noxious or offensive gas ” includes the 
follow ing gases and fumes ; — Muriatic acidT^ulphurie 


imprisonment lor any i»eriod not exceeding six 
months, unless the hue and costs he previously 
fiaid ; and any (h'cision or sentence of such 
sheriff or sherdf substitute shall be subject to 
review and appeal according to law, 

29, Nothing in this Act shall legalise any act or default 
that would, hut for this Act, be deemed to he a nuisance, or 
otherwise he contrary to law, or deprive any person of any 
remedy by action, indictment, or otherwise, to which he 
would have been entitled if this Act had not passed, 

30. The Acts specified in the Second Schedule to this Act 
are hereby repealed to the extent ruentioutd in the third 
column of that vSchedule ; 

Provided that — 

(a) Nothing in this Act shall affect any certificate, 
special rule, or notice issued, made, or served 
before the commencement of this Act in pur- 
suance of any enactment so repealed, but every 
such certificate, special rule, and notice shall 
continue in force us if issued, made, or served in 


acid ; sulphurous acid, except that arising solely from 
the combustion of coal ; nitric acid and acid-forming 
oxides of nitrogen ; «ulphurett(»d hydrogen ; chlorine, 
and its acid compounds ; fluorine compounds ; oyauo- 


pursuance of this Act ; and 

(6) Nothing in this Act shall affect the tenure of office 
of any inspector appointed under any enactment 
so repealed, hut every such inspector shall hold 
office as if appointed under this Act ; and 
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(c) Nothing in this Act «hall ftflfoot any liability of a 
'linnitaty aathority'mcutfed unto any enactment 
ao repealed to pay any proportion of the salary 
or remuneration of an additional inspector. 

^ 1 . — (1) lliia Act may be cited as the Alkali, &c. Works 
Kegulation Act, 1904. 

(2) It shall come into operation on the Jint day of 
January mneteen hundred and five. 

SCHEDULES. 

Ejltf^x SCIIKDlILr:. 

Lid of Works. 

(1) Sulphuric acid works, that is to say, works in which 
the manufacture of sulphuric acid is carried on hy the lead 
chamber process, namely, the pr ocess by which hulpburouh 
acid is converted iuto sulphuric acid by ihu agency of oxides 
of nitrof^en and by the use of a lead chamber. 

(2) Sulphuric acid (Class 11 ) works, that is to say, 
works in which the manufacture of sulphuric acid is earned 
oil by any process other than the lend chamlnT process, 
and works for the concentration or distdlation of sulphuric 
acid. 

(3) Chemical manure works, that is to say, works in 
which the manufacture of chemical manure is carried on 
and works in which any mineral phosphate is subjected to 
treatment involving chemical change through the application 
or use of any acid. 

(4) (las liquor works, that is to say, works ( not being 
sulphate of ammonia works or muriate of ammonia works) 
in which sulphunated hydrogen or any other noxious or 
offensive gas is evolved by the use of amuioniaeal liquor in 
any inanufacturiug process, and works in which any such 
liquor is desulphurised by the appli<!ati()u of heat in auy 
process connected with the purification of gas. 

(5) Nitric acid works, that is to say, works in which the 
manufacture of nitric acid is carried on, and w'orks in which 


mauttfactuze Yenatiaii-ted, 

by heating aplpbate * 01 : aome other «alt of iron. "*** 

(12) Lead-depoiit works, that to liar, Irdllrs la which « 

the anlphate of lead deposit from aolphtr^ acid ohai^|[pi 
is dried or smelted. . , ^ 

(13) Arsenic works, that is to say, worke for the pro» 
parafioa of arsenioas acid, or where nitric acid or a nitrata 
18 used in the manufacture of arsenic acid or an araeoiato* ;> 

(14) Nitmte and chloride of iron works, that is to fay» 
works in which nitric acid or a nitrate is used in the mana>» 
facture of nitrate or chlorido of iron. 

(1.5) Bisulphide of carbon works, that is to say, works 
for the manutacture of bisulphide of carbon. 

(16) Sulphocyanide works, that is to say, works in 

which the manufacture of any sulphocyanide is carried on 
by the reaction ot bisulphide ot carbon upon ammonia oir 
any of its compounds. " " 

(17) Picric acid works, that is to say, works in which 
nitric acid or a nitrate is used in the manufacture of pieSe 
acid. 

(18) Paraffin oil works, thut is to say, works in which 

crude shale oil is refined. ^ 

(19) Bisulphite works, that is to say, works in which sul- 
phurous acid 18 uhcd m the muuufiicture ot acid sulphites el 
the alkalis or alkaline earths. 

(20) Tar works, that is to say, works where gas tar 
or coal tar is distilled or is heated in any manufacturing 
process. 

(21) Zinc works, that is to say, works in which, h y tlie 
application of heat, zinc is extracted from the ore, or from 
any residue contHining that metal. 

Second Schedule. 
liepeah. 




I Extent of 
I Eepeal. 


nitric acid is recovered from oxides ot nitrogen. 

(6) Sulphate of ammonia works and muriate of ammonia 
works, that is to say, works in which the manufacture of 
sulphate of ammonia or of muriate of ammonia is carried on. 

(7) Chlorine works, that is to say, works in which 
chlorine is made or used in any manufacturing process. 

(8) Muriatic acid works, that is to say — 

(а) Muriatic acid works, or works (not being alkali 

works as defined in this Act) where muriatic 
acid gas is evolved either during the preparation 
of liquid muriatic acid or for use in any inauu- 
factunng process ; 

(б) Tin-plate flux works, that is to say, works in ivhich 

any residue or flux from tiu-plate works is 
calcined for the utilisation of such residue or 
flux, and in which muriatic acid gas is evolved } 
and 

(c) JSalt works, that is to say, works (not being works 
in which salt is produced by refining rock salt 
otherwise than by the dissolution of rock salt at 
tb e place of deposit) in which the extraction of 
salt from brine is carried on, aud in wliich 
muriatic acid gas is evolved. 

(9) Sulphid e works, that is to say, works in which sul- 
pburetted hydrogen is evolved by the decomposition of 
metallic sulphides, or in which sulphuretted hydrogen is 
used in the production of such sulphides . 

(10) Alkali waste works, that is to say, works in w hich 
alkMi waste, or the drainage therefrom, is subjected to any 
chemical process for the recovery of sulphur qv for the 
utilisation of any constituent of such waste or drainage . 


14 & 43 Vicl. The Alkali. &e. 'Works Rognln- ' The whole Act. 
c. 37. 1 tion Act. 1881. 

47 & 48 Vict. I Tlie Local Govornmont Board's The whole Act, 
e. civil. I Provisional Order (Jon firm at ion 
(Halt Works) Act. 1884. 

f)r> & soviet. : The Alkali, Ac. Works Kcfrula- The whole Act. 
V.. 30 . ( lou Act. 181*2. 


X.— METALLURGY. 

Kadium Minerals in Cii:EBKc:. 

Halifax Mercantile Maritime Merchant and Commercial 
Review. XJ.S. Cons. Rep., No. 1948, May 9, 1903. 

Minerals containing radium have been discovered in tho 
Province of C^iiebec. The ore from which radium and 
oxide of uranium have been extracted was taken from a 
white-mica mine about 18 miles from Murray Bay, in 
(yharlevoix County. White-mica deposits exist at several 
points in Quebec and Eastern Ontario, and those will be 
developed in future by an eleetric company, which hitherta 
has imported its mica supplies from India. 

XIII. C.^INDIA-RUBBER, Etc, 

Rubiibu in Ceylon. 

R. J. Hollotcay. India-Rubber J,, 1904 , 27 , ^71 — 472. 

It has been found that the Para rubber tree will yield^ 
rubber in paying quantities when grown on different soils, 
on hill sides up to 2,700 ft. in elevation. The only spil on 
which the tree yielded no rubber was a blue sandy soil with 
sandstones below the surface. It does not yield well,, 
however, on very stiff soil. The best temperature for 
cultivation lies between 74° and 94° F., with a rainfall of 
from 80 to 150 ins. The best yields of rubber per acre 
of soil cultivated were obtained by planting about 15 ft. by 
15 ft. apart, giving about 200 trees per acre.— A. S. 
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XVl.^SVOAR, STARCH, Etc. i 

! 

Starch; Cassava in Jamaica. j 

t Bd. of Trade J,, May 26. j 

its issue of 26th March, the Jamaica Daily Telegraph \ 
refers to the efforts that are being made iu that island to 
establish an export business in cassava starch, and more ' 
particularly to the trial shipment that had been made by a ' 
firm, who had started a factory for the manufacture of this 
starch at Longville, Clarendon. J'his firm has just received 
a report from Iklanchester on the result of the tests to 
which the cassava starch made at their factory has been | 
subjected. The results of the trial have been very satisfac- j 
tory, and they have been asked to send at the earliest i 
opportunity 50 tons, for which a price of 10/. per ton in i 
Bnstol is offered. 

It is stated that the manufacturer has .succeeded in ; 
making a starch to suit the finishers of high-class goods iu : 
Manchester, who at present use, for their finer processes, ' 
wheat starch which costs, on an average, 27/. per ton. 

The cultivation at Longville consists of about 50 acres, ' 
which will he read}' for shirch-raaking this season. The 
capacit}' of the plant is about J 50 tons per annum. 


patent 

N.B.— In these lists, [A.] niwaiis "Application for Patent,” and 
[C.S.] “Complete Specification Accepted.” 

Where a Complete Specifiention aoeoinpanios an Application, an 
asterisk isatlixod. The dates ;;^ivcn arc (i) ni the case of Applica- 
tions for Patents, the dates of application, and (li) in the case of 
Complete Specitlcatioiis Accepteil, those of the Oincial .lournals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications tlius advertised a.s acc<*pted are open to 
inspection at the Patent Otflce immediately, and to opposition 
within two month.s of the said dates. 


L— PLANT, APPARATUS. AND MACHINERY. 

[A.] 11,420. May. Apl»a^atu^ for mixing substances ' 

together in regular proportions. May 18. i 

„ 11,454, Stansfield. Condensing machines. May 18. i 

,, 11,533. Henderson. Determination and control of 

the temperature of furnaces, &c. May 19. 

„ 11,680. Wolla.stoD. Apparatus for controlling the 

flow of liquids. May 21. 

» 11 ,752. McKenna (llolst and I'leischer). See , 

under XV II. 1 

„ 1 1,797. Murray. (Lis or iiir compre.ssors. May 24 ; 

„ 11,839. Cautley. Hydro-exlractor.s. May 24. i 

„ 11,854. Matkol. Filters. [U.S. Ajiph, July 3, I 

1903.]* May 24. i 

„ 11,945. Crosfield and Markel. Apparatus for j 

precipitating and sejiarating solids from water j 
and other liquids. May 25. ; 

„ 11,979. Sellenscheidt. Filters. May 26. j 

„ 12,115. Lennox. Evaporator for evaporating the I 

liquid iu brewers’ wash, sewage, waste or spent 
djes, and the like, and concentrating the solids 
in the same. May 28. 

„ 12,161. Dali. Centrifugal separators. [Appl. in 

Denmark, May 28, 190.3.]* May 28. 

IC.S.] 12,297 (1908). Rawson. High pressure filter. 
June 1. 

„ 15,148 (1903). Cebulla. Gas kilns. May 26. 

„ 16,760 (1903). Lebedinsky. Filters. June 1. 

„ 16,936 (1903). Macfarlane. Centrifugal machines. 

May 26. 

„ 27,287 (1903). Wetter (Boellinghaus). Filtering 

apparatus. May 26. 


II.-FUEL, GAS, AND LIGHT. 

[A.] 11,268. Schweich. Gas producers.* May 16. 

„ 11,685. Brooks. Manufacture of peat fuel. 

May 2 1 . 

„ 11,719. Hills and Schill. Construction and work- 

ing of producer gas generators. May 21. 

„ 11,917. Warburton. Process for obtaining pro- 

ducer gas and electrical energy from peat. 
May 25. 

„ 1 1,948. Guilbaud. Apparatus for generating gas.* 

May 26. 

„ 11,984. Darby. Cleaning blast furnace and other 

gases. May 26. 

[C.S.] ir>,645 (1903). Kent. Process for making gas, 
June 1. 

„ 16,853 (1903). Welsbach. See under X. 

„ 26,776 (1903). Abel (Siemens und Halske Act.- 

(les.). Manufacture of incandescence bodies 
for electric glow larajis. June 1. 

„ 1676 (1904). Blondel. Manufacturing electrodes 

fur arc lamps. June 1. 

„ 3901 (1904). 'J'hompson (Hoberecht). Means for 

economising fuel and preventing smoke. May 26. 

„ 7979 (1904). Boutillier. Gas producers for poor 

gab free Irora tarry matters. May 26. 

„ 9376 (1904). Bildt. Apparatus for the continuous 

feeding and distributing of material in gas pro- 

’ ducer furnaces and the like. June 1. 

„ 9483 (1904). Mackenzie (Cie. des Charboiis et 

Briquettes de Blauzy and de I’Ouest). Ovens 
for the manufacture of smokeless briquettes 
June 1. 


III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 12,122. Wiyl. Distillation of coal tar. [Ger. 
Appl., May 27, 1903.]* May 27. 


IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 11,317. Schmitt. Method and apparatus for re- 
covering sulphur colouring matters from dye 
liquids and washing liquids. May 17. 

„ 11,863. Ellis (Ohem. habr. vorm. Sandoz). Manu- 

facture of gieen sulphur d}cs. May 24. 

[C.S.] 12,120 (1903), Johnson (Kalle and Co.). Manu- 
facture of disazo colouring matters. June 1. 

„ 15,515 (1903). Abel (.\ct. -Ges. f. Anilinfahr.). 

Manufacture of yellow sulphurised colouring 
matters. May 26. 

„ 16,995 (1903). Johnson (Badische Anilin und Soda 

Fabr.). Manufacture of now azo dyestuffs and 
ot products to be used in the said manufacture. 
June 1. 


V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 11,317. Schmitt. See under IV. 

„ 11,397. Hannan. Sec un</er XIII. B. 

„ 1 1,450. Johnson ( Badische Anilio und Soda Fabrikl. 

Production of blue to blue-black shades on wool. 
May 18. 

„ 11,736. Bornhurdt. Potash leaching apparatus for 

raw wool. May 21. 

„ 12,145. Lennox. See under I. 

[C.S.] 15,358 (1903). Grime. Dyeing of cotton cloth. 
May 26. 
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[C.S.] 18,599 (1903). Chischin. Method of fixing or 
proteotiog designs impressed on fabrics. June 1. 

28,508 (1903). Boult (Horton). See under XIl. 

^ 9510 (1904). Gaismari, Elastic fabrics. June 1. 

VI [.—ACIDS, ALKALIS, AND SALTS. 

[A.] 11,237. Blackman. Formation of an acid or 
electrolyte from water. May 16. 

„ 11,256. Wood-Smith. PuriBcation of natural salts 

such as alkaline carbonates, chlorides, sulphates, 
and nitrates. May 16. 

„ 11,891. Brindley. Manufacture of ferric sulphate 

from scrap iron or steel. May 25. 

[C.S.] 19.419 (1903). Thompson (Wischin). Manufac- 
ture of sulphuric anhydride. June 1. 

VIII.— GLASS, POTTERY, AND ENAMELS. 

[A.] 11,243. Jones. Glazing and enamelling kilns. 

May 16. 

[C.S.] 9033 (1904). Rowart and Erancq. Apparatus for 
the manufacture of sheet glass. May 28. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

r.V.I 11,218. Wulf. Manufacture of floor covering. 
May 16. 

„ 11,258. StOfiler. Fireproof quartz bricks or 

hlockfci. [Ger. Appl., May 16, 1903.]* May 16. 

„ 11,308. Hargreaves. See wrufer XITI. B. 

„ 11,441. Bates and McTierard. Paving materials. 

May 18. 

„ 11,523. St5ffler. Manufacture of lime and sand 

bricks or blocks. [Cier. Appl., Oct. 31, 1903.]* 
May 19. 

„ 11,565. Draenert. Manufacture of bricks, building 

blocks, cSci*., and apparatus therefor May 10. 

„ 11,765. Liversedge. Pavements. May 21. 

11,803. Marlow. Manufacture of tiles, bricks, &c. 
May 24. 

„ 11,830. Kauffrnann and Mcvlberg. Manufacture of 

artificial stone for paving, decorative, and other 
purposes. May 24. 

„ 1 1,097. Iladlington. Brick and like kilus. May 26. 

[C.S.] 10,301 (^190.3). Lambert. Building blocks or slabs. 
May 26. 

„ 21,947 (1903). Hocke. Manufacture of Portland 

cement. May 26. 

X.— METALLURGY. 

[A.] 11,386. Johnson. Improvements whereby scrap 
or refuse metal can be used up in manufactures. 
May 18. 

„ 11,437. Clark (Goldschmid). Process of and appa- 

ratus for refilling ores. May 18. 

„ 11,527. Sulman and Picard. Treatment of complex 

sulphide ores. May 19. 

„ 11,579. Ackland. Apparatus for and method of 

calcining ore or other material. May 20. 

„ 11,733. Martin. Casting pig iron and other metals. 

May 21. 

„ 11,743. Martin. Filtering apparatus for the ex- 

traction of liquid from finely crushed minerals, 
&c. May 21. 

„ 12,020. Jenkins. Magnetic ore separators. May 26. 

„ 12,098. Engels. Process for treating steel and 

armour plates. [Ger. Appl, March 24, 1901.]* 
May 27. 

» 12jlI7. Abelspies. Ore concentrating apparatus. 


[C.S.] 14,295 (1908). Edison Syndio&te^ Ltd, 

(Edison). Electro-magnetic separators. May 26. 

„ 15,840 0^08). Tomellini. Method for soldering^ 

aluminium. May 2G, ^ 

„ 16,853 (1903). Welsbach. Manufacture of ikisiNllic 

alloys having pyrophoric action, and their appli- 
cation to the purposes of ignition and illumination. 
June 1. 

„ 26.775 (1903). Abel (S'emens und Halske Act.- 

Ges.). Manufacture of incandescence bodies for 
electric glow lamps. June 1. 

„ 8994 (1904). Wedge. Process of preparing iron 

pyrites for desulphurisation. May 26. 

„ 9445 (1904). Orbison. Melting furnaces. Junel. 

XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 11,237. Blackman. See under Yll. 

„ 11,470. Atkins. Poles or electrodes of electrolytic 

apparatus, &e. May 18. 

„ 11,917. Warburton. iSce under II. 

„ 11,920. Bruno. Manufacture of electrodes for 

electric accumulators.* May 25. 

„ 12,061. Cie. Franc, de TOzone. See under 

XVlIl. B. 

[C.S.] 9531 (1903). Round and Round. Electro-deposit- 
ing metals. June 1. 

„ 1 1,145 (1903). Calaudri. Accumulator electrodes 

May 26. 

„ 12,312 (1903). Carolan (Gen. Electric Co.). Manu- 

facture of materials suitable for electric insulating 
purposes. June 1. 

„ 28,780 (1903). Elmer. Electric furnaces or ovens* 

May 26. 

„ 3912 p904). Soc. Anon. ITni. Vo^ri^^e et ses 

Derives. Apparatus for regulating the intensity 
and heating effect of electric currents. May 26. 

XIL— FATTY OILS, FATS, WAXES, AND SOAP. . 

[A.] 11,436. Fischer. Manufacture of resin soap. 
May 18. 

„ 11,5.53. Wilson. Refining of linseed oil. May 19. 

„ 11,638. Bamberg. Hydrolysis. May 20. 

„ 11,966. Jones (Tailfer). Treating or maturing 

linseed oil. May 26. 

[C.S ] 28,508 (1903). Boult (Horton). Manufacture of 
dyeing soap. May 26. 

XIII.- PIGMENTS, PAINTS; RESINS, VARNISHES j 
INDIA-RUBBER, Etc. 

(/?.) — Resins, Varnishes. 

[A.] 11,397. Hannan. Method of rendering linoleums, 
floor-cloths, &c., non-combustible. May 18. 

„ 11,398. Hargreaves. Manufacture of varnishes 

and paints for waterproofing and like purposes, 
also for indurating building materials. May 18. 

XIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 

[A.] 11,249. Araidon. Apparatus for treating hides, 
skins, and sides of leather. [U.S. Appl, Jan. 28, 
1904.]* May 18. 

„ 11,581. Lipport and Schlosser. Quick tanning 

process for chrome leather. May 20. 

„ 11,885. South worth. Process for treating raw 

hide. May 25. 

XV.—MANURES, Etc. 

[A.] 11,421. Crone, Taylor, Williams, and Lewis. 
Manufacture of fertilisers. May 18. 
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rC.S.] 8949 (1904). Bell. Feitillger and iniiccticido. 
May 26. 

0, XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 11 , 752 . McKenna (Holst and Floisclier). Malting 
and drying drums. May 21. 

„ 12,069. Boord. Production of absolute alcohol. 

May 27. 

„ 12,145. Lennox. See under 1. 

[C.S.] 6742 (1904). Kuhn. Process and apparatus for 
the manufacture of effervescent wines. May 26. 

XVIII.—rOODS ; SANITATION, WATER 
PURIFICATION; & DISINFECTANTS. 

(A.)— Foods. 

[A.] 11,899. Richardson. Pleaching wheat and other 
cereals. May 25. 

„ 12,118. Schrdder. Sterilisation of food and other 

suhstauces. May 27. 

[C.S.] (1904). Braga. Process for the manufacture 

of meat preparations. *May 26. 

(Z>\)— Sanitation 5 Watkh Purification. 

[A.] 11,900. Bordigoni. The hucterial or septic tank 
treatment of sewage. May 25. 

„ 11,945. C»Obfield and Murkel. See under 1. 

„ 12,001. Cie. Franc, de rOzone. Appaiatus for the 

sterilisation of water by means of an electric 
eurrent. [Fr. Appl., Nov. 20, 1903.]’*' May 27. 

„ 12,145. Lennox, See under I. 


XX.— FINE CHEMICALS, ALKALOID^ 
ESSENCES, AND EXTRACTS. 

[A.] 11,259. Abel (Act.-Ges. f. Anilinfahr,). Manu- 
facture of new derivatives of barbituric acid. 
May 16. 

„ 11,349. Morgan. Manufacture of certain organic 

compounds of thorium. May 17. 

„ 11,747. Imray (Meister, Lucius und Briining). 

Manufacture of new perfumes and of interme- 
diate products therefor. May 21. 

„ 11,991. Boissiere and Fauoheux. Manufacture of 

cream of tartar, tartaric and citric acids and 
secondary products. Ma.y 26. 

„ 12,091. Newton (F. Bayer & Co.). Manufacture 

of pyrimidine derivatives. May 27. 

[C.S.] 15,782 (1903). Imray (Meister, Lucius und Brhn- 
ing). IMauufacture of a new therapeutical 
compound. IVIay 20. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 11,192. Croft. Method of preparing photographic 
printing paper in the gum bichromate process. 
May 10. 

„ 12, 125. Southey. Photographic materials. May 28. 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.l 1 1,427. Luck. Manufacture of explosives. May 18. 

„ 11,428. Luck. Manufacture of explo.sives. May 18. 
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A^NKUAL GBNEBAX. meeting, new YORK, 1904. 

Tho Annual Ganeral Meeting will be held in New York 
City on Thufffday, Sept 8th, and following daji. Members 
who propose to attend the meeting are requested to inform 
the General Secretary, as soon as possible, by what steamer 
they will travel. The principal boats will be met on arrival 
at New York by a representative of the Reception Com- 
mittee, who will escort the guests to the Hotel Seville, 
Madison Avenue and 29th Street, which will be the 
Society’s Headquarters in New York. A similar system 
will be observed at all the other cities visited by the special 
train. A revised programme appeared in the March 8l8t 
issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those members whose 
names are printed in italica in the list of Council will retire 
from their respective offices at the forthcoming Annual 
Meeting. 

Mr. Wm. H. Nichols has been nominated to the office of 
President under Rule 8 ; Dr. Edw. Divers, Prof. W. R. 
Eaton Hodgkinson, Mr. Max Muspratt, and Mr. T. J. I 
Parker have been nominated Vice-Presidents under 
Rule 8 ; and Sir Wm. Ramsay has been nominated a Vice- 
President under Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary members 
of the Council. Forms for tliis purpose can be obtained, 
on application, from the General Secretary, or from the 
Hon. Local Secretaries of the Canadian, New York, and 
Sydney Sections. 

Extract from Rule 18 No such nomination shall be 
valid unless it be si^ed by at least ten members of the 
Society who are not m arrear with their subscriptions, nor 
unless it be received by the General Secretary, at the 
Society’s Office, at least one month before the date of the 
Annual General Meeting at which the election to which it 
refers takes place. Nor shall an^ such nomination be valid 
if the person nominated be ineligible for election under Rules 
12 or 15. No member shall sign more than one nomination 
form.” 

HONOUR LIST, June 24th, 1904. 

His Majesty has been pleased to confer a Baronetcy of 
the United Kingdom on Mr. W. J. Goulding, Dublin; and 
the honour of Knighthood on Prof. Jas. Dewar, F.R.S., and 
Dr, Thos. Stevenson. 

DIJTY-FliEE ALCOHOL. 

The Council of the Society of Arts has awarded to 
Mr. Thomas Tyrer the Society’s Silver Medal for his paper 
on “ The Need of Duty-free Spirit for Industrial Purposes,” 
and the presentation of the Medal will take place at the 
opening meeting of the Society’s session in November next. 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three mouths of all such papers. 
Infringement of this Bye*lnw renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
he furnished to the author. 
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Black, J. Wyclif, 20, Mardale Crescent, Edinburgh, 
Analytical Chemist. 

Boyce, Framrose H., City nf Bombay Mannfheturing Co., 
Ltd., 89, Hornby Road, Bamlmy, India, Technical 
Chemist. 


Carte?, A^C«!»; «tT^i, Fdo&a, Natv Eesr 

land, Works'Manager. 

Hayman, Jack V. J., Semper Aurea, BorwoU^ Oambridjre, 
Chemist. 

Hermsdorf, Dr. Walter, Salzstrasse 09* Ohewnita, Saktmy 
Chemist. ^ 

Hildebrand, Charles C., 1 1 3, Metoxan Avenue, BidgewaT, 
Pa.. U.S. A., Chemist. ^ 

Johnson, Cedric, Field House, Winnington, Northwich, 
Chemical Engineer. 

Kane, Richard W. H.. 88, Kimmersitoh Street, Burton-on- 
Trent, Mechanical Engineer. 

Kniffen, Frederick, Indian Head, Md., U.S.A., Chemist. 

Kunz, Dr. George F., c/o Tiffany and Co., 11-15, Union 
Square, New York City, U.S.A., Gem Expert. 

Lonmer, John H., 280, West Walnut Lane, Germantown, 
Philadelphia, Pa., U.S.A., Textile Machinist and 
Merceriser. 

Meads, Charles J., Bel Air, Dartmouth, Inland Revenue 
Officer. 

O’Brien, Claude H., c/o Fiji Sugar Co., Suva, Fiji, Chemist. 

Schwitter, Martin, Tin City, Cape Prince of Wales, Alaska, 
U.S.A., Chemist and Assay er. 

Southall, A. W,, Lower Priory, Birmingham, Manufacturing 
Chemist. ® 


Changes of SthliredS. 


When notifying new addresses, members are requested to 
writ© them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to bo 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Adgate, Matthew, l/o Syracuse ; retain Journals. 

Allen, Richard F., l/o Baltimore Avenue; 1241, South 47th 
Street. Philadelphia, Pa., U.S.A. 

Bowes Harry, l/o Higher Crumpsull ; 40, Radford Street, 
Blackley, Manchester. 

Buchanan, D. G., l/o Glasgow; c/o Gibbs & Co., Iquiquc, 
Chile. 

Campbell, Ashley, l/o Sydney ; c/o Colonial Sugar Refining 
Co., Yarraville Refinery, Melbourne, Vic., Australia, 
j Cargill, Jno. T. ; Journals to c/o Burmab Oil Co,, Rangoon, 
j Burmah. 

I Carhart, Dr. C., J/o Keyport ; c/o Mr. Berk Talley, Rama, 

I Nicaragua. 

I C’arlsBou, Hugo, l/o Cape Breton ; 42, Sm&landsgatan, 
Stockholm, Sweden. 

Chrlatie, Jno., l/o Pitsea ; c/o The New Explosives Co,, Ltd,, 
Stowmarket, Suffolk. 

Crane, Jasper E., l/o Boston ; c/o The Arlington Co,» 
Arlington, N.J., U.S.A. 

} Cunningham. Edw., l/o Kilby Street; c/o S. Cabot, 141, 
Milk Street, Boston, Mass., U.S.A. ; 

De Blois, W. H., l/o Camden; c/o General Chemical Co„ 

1 Syracuse, N.Y., U.S.A. 

Lllis, A. W., l/o Brixton Hill ; Public Analyst’s Laboratory, 
Town Hall, Southwark, S.E. 

Ermeii, F. ; Journals to c/o Walter Ermen, 14, Park Hoad, 
Ecoles, Manchester. 

Garrigues, W. E., l/o Broadway; 66, Beaver Street, NdW 
York City, U.S.A. 

Hilbner, Julius, l/o Crumpsall ; Ash Villa, Cheadle Hulme, 
Cheshire. 

Ingalls, Walter R., l/o Lynn; 52, Broadway, New York 
City, U.S.A. 

Jacoby, A. H. ; Journals to c/o American Dyewobd ; 
156, William Street, New York City, U.8.A. 

Knapp, B. E., l/o Ann Arbor; 1219, 8th Street, 

Ind., U.8.A> ' 

A* Jnnnials to 46, Watringltm 







STATBMEOT OF RBVETSTtJB AND IQCFBKDITUBE FOB THE YEAR 
^Made uptotheSOtb May 1904.) 


BXPENDITITEB. 


ilimual Subscriptions for IDOS £ «. d. 

2 subscriptions I'eceived in 1901 2 10 0 

81B subscriptions rooeived m 1002 807 10 0 

8^8 subscriptions received in 1008 4,147 10 0 

60 subscriptions received m 1004 62 10 0 

(Sundry balances and excess payments) 5 14 1 


JMe Composition Fees (1 at 20^) 

'* Collective Index ” Subscriptions 

Amount received “ On Deposit *' from the 

“Saville Shaw’* Testimonial Fund 

Investments:— 

Interest on Metropolitan 3 per cent. 


Interest on Gas Light and Coke Com- 
pany’s 3 per cent. Consolidated Stock 
lntere.st on Great Eastern llailway 4 per 
cent. Irredeemable GunranictMl Stock 
Interest on Great Northern llaihvay 

8 per cent. Debenture Stock 

Interest on Great Western Railway 
5 per cent. Guaranteed Ereferenco 

Stock 

Interest on Midland Railway 2^ per cent. 

Perpetual Preference Stock 

Intertisi on North British Railways per 

cent. Consolidated Jjien Stock 

Intercast on Now South W ales 3 jier cent. 

1936 Stock 

Interest on Now Zealand 3 per cent. 3945 

Stock 

Interest on Nottingham Joint Stock 
Station 3 per cent'. Dobontnre Stock.. 
Interest on South Eastern Railway 4^ 

per cent. Preference Stock 

Interest on Southwark and Vauxhall 
Water Company 3 per cent. DeUm- 

turo Stock 

Interest on Deposit Account at Bank . . 

Journal 

Sales 


406 6 

0 

20 0 

0 

14 0 

t 

0 

127 11 

6 

16 19 

0 

24 12 

8 

22 12 

0 

28 6 

0 

39 18 

6 

30 13 

8 

13 16 

3 

28 7 

6 

5 13 

0 

28 10 

4 

28 7 

6 

29 17 

5 

— 42.’ 


Journal Expenses 

Editorial 

£ $. d. 

Editor’s Salary 

.... 600 0 0 

BdltoPs Expenses 

... 62 8 n 

Abstractors 

... 609 18 11 

Indexing Journal 

... 149 17 0 

Sub-Editor’s salary 

... 160 0 0 

Foreign Jounials 

... 10 6 6 

Sundry Journals 

... 727 

Insurance of Stock 



French Patents and Speci float ions 68 18 0 

Translations 12 12 0 


Sectional Expenses 

Annual Meeting Expenses. 


Secretary’s Salary 
Assistant 


Printing Sundries 

Stationery 

Library ( Binding Books) 

Clerical Assistance 

Honorarium to Treasurer’s Assistant . 


42.5 3 4 
537 4 10 


Oflice Expenses (including Rent of addi- 
tional rooms, and consequent alterations, 

&e.) 274 16 9 

Auditors’ Fee 10 1 1 6 

Sundries 15 19 5 

Bank Charges 8 11 0 

30 1 11 

Treasurer’s Petty Cash, Postage and writing 

up Subscriptions 17 4 2 

Secretary’s Petty Cash and Postage 68 19 1 

86 3 8 

National Physical Laboratory (Second 

Donation) .. 100 0 0 

Decennial Index (1896—1904) and Insur- 
ance of Manuscript .. 212 1 0 

Inve.stment 

Midland Railway per cent. Guaranteed 
Preference Stock, 960? 798 3 0 

Balance of Revenue over Expenditure 843 14 8 


1,689 

8 

11 

7 

2 

6 

68 

18 

0 

12 

12 

0 

683 

5 

10 

1S8 

4 

6 

300 

0 

0 

110 

0 

0 

46 

9 

6 

69 

11 

3 

16 

3 

3 

1.3 

4 

0 

62 

10 

0 

10' 

ii 

6 

15 

19 

5 

8 

11 

0 

17 

4 

2 

68 

19 

1 


IJddle, G. A., l/o Bury j Ring o’ Hells, Gburch Street, 
Wilinslow, Cheshire. 

l/iouiis, Henry M., l/o Niagara Falls; 1326, I)e Kalb 
Street, Norristown, Pa., U.S.A. 

M&ckel, H. Alfred, l/o Roaring Springs ; 2732, Pine Street, 
St. Louis, jMo., XJ.S.A. 

Patterson, W. Hamilton, l/o Manchester; The Sycamorep, 
BallaHalla, Isle of Man. 

Pearcy, A. C., l/o 40 ; 27, St. Kilda's Road, Stoke Newing- 
ton. N. 

Pierce, Ira L., l/o Woodbury ; c/o Atlantic Manufacturing 
Co., Washburn, Wis., U.S.A. 

Potts, Geo. E., l/o Dover; Landing, N.J., U.S.A. 

l^oyle, Chas. L., l/o India; retain Journals. 

Schweickert, Karl ; all commuuicatiouB to 6, Oliver Street, 
Rahway, N.J,, U.S.A. 

Steel, John S. ; Journals to Adelaide Chemical Works, 
Thebarton, Adelaide, S. Australia. 

Van Zwaluwenberg, J. G., l/o Argentine ; 210, Observatory 
Street, Ann Arbor, Micb., U.S.A. 

Wallace, Roht. A., l/o Merton; 58, Abinger Road, Bedford 
Park, W. 

Whowell, Fred., l/o Tottington ; Wood End, Bromley Cross, 
Bolton. 

MEKBEB OXITTED FROM LIST. 

1696. Tonkin, John, 2603, East Broad Street, Richmond, 
Va., U.S.A., Manufacturing Chemist. 


libfrpool ^mion, 

E R R A T A. 

STUDIES ON THE CLAUS REACTION, PART 11. 

BY R. FOUBER CAliPKNTEK AND S. J'.. LINDER, B.Bo. 

(This J., June 15, 1904, 577—590.) 

Page 587, col. 2, 8th line from bottom and following lines 
should read as follows : — 

Total 37*51 x 1,330, or 49,888 calories. 

Heat produced by oxidation of tho 8ul-C= 57,400 x 
Dhurottod hydrogen to water vapour. . j 

49,888 + 46,480 = 05,388 „ 

Leas heat required to decompose the sul- ( ~ 4,740 x 
phurettedVdrogeu 8.766 calories. 

05*33 

Ditto sulphurous acid » 71,070 x or 28,490 „ 

8,766 + 28,490 = 32,248 

Net heat evolved » 96,368 - 82,246, or 68,122 

Page 589, col. 1, 2nd hue from bottom, for —0*344 read' 
— 844. 



'la® *«KAs0EB»-iir AocouKT -WITH THB'Sooi*rt'<i®-cawiic^ 

K)E THK TBAB a»08. 


* *. i. 

To Owh on Do^it (1st J^uiunry 1903) .... 250 0 0 

Balsnoo at JMnk (lit January 1903) .... 087 6 I 

(lash in Sooretary’s hands (1st January 
1908) 17 17 8 

Annual Subscriptions 

5 for the year 1901 0 s 0 

(14 for the year 1002 80 0 0 

8,818 for the year 1008 4,147 10 0 

121 for the year 1904 161 5 0 

2 for the year 1905 2 10 0 

4 for the years 1906, 1907, and 

1908 (less 10«.) 4 10 0 

(Sundry balances of subscrip- 
tions and excess payments) . . 6 14 l 


Entrance Pees (396 at II!. Is.) 

Life Composition Pees (1 at 201!.) 

“Collective Index" Subscriptions 

“Saville Shaw” Testimonial Fund- 

Amount received on Deposit 

Interest from Investments 
GHisLigUtand Coke Com- B », d. 
pany^B 3 per cent. Con- 
solidated Stock (600 0 0) 

Great Eastern Uailway 4 
per cent. Irredeemable 
Guaranteed Stock .... (684 0 0) 

Groat Northern Railway 
3 per cent. Debenture 

Sto<ik (800 0 0) 

Groat Wostem Railway 
6 per cent. Guaranteed 

Preference Stock (600 0 0) 

Metropolitan .3 per cent. 

Consolidated Stock .... (4.476 9 2) 
Midland Railway 2i per') a /p -j 

North British Railway 3 
per cont. Consolidated 

Lion Stock (1,084 13 4) 

New Soulrli Wales 8 per 

cent. 1936 Stock (485 4 8) 

New Zealand 3 per cent. 

1945 Stock (1,000 0 0) 

Nottinglinm Joint Stock 
Station 8 per cent. 

Stock (200 0 0) 

South Eastern Railway 
44 per cent. Preference 

Stock (673 0 0) 

Southwark and Vauxhall 
WaterCompany’8 3 jier 
cent, Debenture Stock (1,000 0 0) 

(13,269 7 2) 

Interest on Deposit Account at Baii^ . . . 
Journal:— 

Sales 


By Journal BxpensM «<— 

PubUfhing : 

luiuranoe of Stock 

BditorUtl:— £ «. cf. 

Editor's Salary ........ 600 9 0 

Editor’s Expenses 60 19 10 

Abstractors 616 16 9 

Sub-Editor's Salary.... 160 0 0 

Indexing Journal 184 14 0 

Foreign Journals 10 6 6 


425 8 4 
195 0 6 


Foreign Journals . 
Sundry Journals . 


French Patents and 

Speoiflcations 65 12 0 

Translations 12 12 0 


Sectional Expenses 


Canadian Journals . . 
Liverpool Section. . . . 

London Section 

Manchester Section . 


Nottingham Section . 

Soottish Section 

Yorkshire Section . . . 


Annual Meeting Expenses (1903) 

Annual Meeting (On account. New 
York, 1904) 


1,628 7 

0 

68 4 

0 

41 7 

6 

17 0 

0 

88 16 

0 

98 15 11 

42 10 

0 

20 18 10 

196 10 

0 

22 4 

5 

40 7 U 

20 0 

8 

188 4 

6 

164 19 

2 

300 0 

0 

115 6 

0 


Printing Sundries 

Stationery 

Library (Binding Books) 

Clerical Assistance 

Honorarium to Honorary Treasurer’s 

Assistant (1902) 

Office Expenses, &o. 

Rent, Ac 166 7 8 

Gas and Electric Light 7 19 6 

Cleaning, Attendance, Ac 16 14 4 

Furniture, Repairs, Ao 28 2 9 

Alterations to Offices, Ac 68 11 6 

Fire Insurance 0 8 0 

Sundry Requisites... 1113 0 

Auditors’ Fee 

National Physical Laboratory (Second 

Donation) . . 

Investment : — 

960L Midland Railway 2t per cent. 

Guaranteed Preference Stock 

Decennial Index (1896—1904), paid on 

account 207 0 0 

Decennial Index— Insurance of Manu- 
script 6 10 

Sundries 

Bank Charges 

Treasurer’s Petty Cash and Postage 

Secretary’s Petty Cash and Postage 

Balance nt Bank (Slst December 1908). 407 8 2 

Cash in Secretary’s hands (31 Deo. 1903) 19 8 7 


416 6 0 
46 1 2 


274 16 9 
10 11 6 


212 1 0 

16 19 5 
3 11 0 

17 4 2 
68 19 1 


Wo have compared the aliove Statement with the Vouchers, Counterfoils of the Receipts issued, and other records, and are of opiaiomit 
correctly exhibits the Cash transactions of the Society for the year 1903. The amounts of the Metropolitan 8 per cent, ^niwlidated, 8 per 
cent. New Zmland, and 3 per cent. New South Wales Stocks have been confirmed by the Chief Acomintant to the Bank of Enigli^. 
Certificates for the remaining investments have been inspected, and the Bank Balances have been certified to us by the Bankers. 

28, St. Swithin’s Lane, Loudon, B.C., (Signed) MIALL, WILKINS, RANDALL, & Co., 

2 1 8t April 1 904. Chartered Accountants. 


ILon bim »er ttom 

Meeting held at Burlington HousOf on Mondag, 

June ^th, 1904. 

MR. WALTER T. RBIO IN THE CHAIR. 

THE LOSS OF NITRE IN THE CHAMBER 
PROCESS. 

BY J. K. H. INOLU. 

The question of the loss of nitre in the chamber process 
has long been tbe subject of discussion and investigation } 


but no very satisfactory solution of the question has as yet 
been obtained. The difiioultj in the investigation is thxeo" 
fold. Not only does the totd amount of nitrous gases lost 
amount to only a fraction of a per cent, of the gfMlClb 
but endless complications arise {cf. Carpenter and Linte* . 
this J., Dec. 1902) when the flue gases are treated 
aqueous absorbents so that an interpretation of the aiiaj|ya» 
is very difficult. The third difficulty is that no means uvh 
been devised for detecting small quantities of nitrous 
which many authorities l^lieve is formed in the, ohattil^CM 
and causes the ** chemical loss ” as (qiposw to 
mechanical loss,*’ due to incomplete absorpBonhi ’ 

Lussae tower. > 




ilv W. Itftmsay, in his researches on the ** Oaeos of the . 

foand that fractional distUlatioo of liquefied ' 
at low temperatures gave hi many cases a satisfactory 
aeration ; and he, therefore, kindly suggested to me 
Ihat I should attempt analysis of the flue gases by that 
method. This paper gives a preliminary account of some 
of the results that have been obtained ; but the experiments 
hare not yet been brought to a conclusion. 

The flue gases may consist of nitrogen, oxygen, nitric 
oxide, nitrogen peroxide, nitrous oxide, sulphur dioxide, 
carbon dioxide, and possibly sulphuric acid vapour. The 
gases, nitrous oxide, carbon dioxide, and sulphur dioxide, 
were first of all prepared and it was found that they could 
be almost completely separated from a large volume of 
air by passing the mixture through a spiral cooled with 
liquid air to a temjierature of about — 185*^ C. At that 
temperature these gases and nitrogen peroxide are non- > 
volatile solids, and therefore by exhausting the spiral with j 
a Tdpler pump all the nitrogen and oxygen could bo , 
r^oved. At this temperature nitric oxide is also a solid, , 
but it has a slight vapour pressure, so that its separation ! 
from nitrogen by this means is not quite complete. But if i 
the vapour pressure of nitric oxide at that temperature is 
known, the amount lost can be calculated, since its partial 
pressure in the escaping gas is equal to its vapour pressure. 
Exact measurements of this vapour pressure have not as 
vet been made, so that to this extent the research is 
Incomplete. When the nitrogen oxides, carbon dioxide, and 
sulphur dioxide, sulphuric acid, Sec., have been obtained 
free from nitrogen and oxygen, the further separation is 
not difficult. It was found that by repeated fractionation 
at suitable temperatures the substances could be divided 
into the fractions: — (1) Nitrogen and nitric oxide; 
(2) Nitrous oxide and carbon dioxide ; (3) Sulphur 
dioxide *, (4) Nitrogen peroxide and sulphuric acid, j 
Fractions 1, 2, 3, were measured and then analysed in the 
ordinary way. The fourth fraction, which remained in 
the spiral, was washed out with distilled water and titrated 
with baryta, using phenolphthaleiu as indicator. The 
precipitate of barium sulphate was boiled with dilute nitric 
acid, filtered off and weighed ; and then, knowing the total 
barium hydroxide used and the barium sulphate formed, the 
amount of nitrogen peroxide could bo calculated. 


tslUi^nod, amounting to about per oeut. This 4«s(u- 
tiiiy is so ostremely small that it lihows that the oho^oul 
toss'* of nitre is negligible in so far as nitrous oui^ IS 
concerned. The percentage of sulphur dioxide found was 
quite appreciable when the gases were washed with O.O.V. 
(0*02 per cent.), but when the gases were taken directly 
into the spiral no sulphur dioxide was found. The analyses 
I showed that about 0*02 per cent, of the flue gases was 
separated as nitric oxide ; but it must be remembered that a 
certain amount of nitrio oxide is always lost, owing to Its 
vapour pressure at - 186®. This loss may easily amount to 
O' 02 per cent., but no exact figure can as yet be given. 
The total amount of nitrio oxide is, therefore, about 0*04 per 
cent. The carbon dioxide found was about 0*05 per cent,, 
this being the amount usually present in the atmosphere. 
The sulphuric acid found was always constant in parallel 
experiments, but seemed subject to fluctuations. It seemed 
to be about 0*008 grm. per 10 litres. The estimation of 
the nitrogen peruxido was in some ways the most difficult 
of all. As this gas acts on mercury it was necessary to 
estimate it by titration, and since it is then determined by 
difference, the result is not very exact. lu addition, traces 
of nitrogen peroxide usually came over with the sulphur 
dioxide and got lost through combining with the mercury. 
The amount of nitrogen peroxide found was about 0'03 per 
cent, of the flue gases. Adding to this the probable amount 
of nitric oxide (()‘04 per cent.), we find as the total nitre 
in the flue gases 0*07 per cent. ; whereas the total loss of 
nitre would be accounted for by 0* 1 per cent. Hence, wo 
find that 70 per cent, of the nitre lost is lost partly as nitric 
oxide, partly as peroxide. The loss of nitre in the process 
is therefore mainly determined by the efficiency of the 
Gay-Lussac tower, and is thus mechanical and not chemical 
loss. 

This is the chief result so far obtained in this research, 
but I hope at a later date to give a further account of my 
work on this subject. 

I have great pleasure in expressing ray gratitude to 
Sir W. lianisay both for suggesting this research and for 
the advice and help he has so often given me. I should 
also like to thank Mr. E. 0. Thompson for the help he so 
willingly rendered me at the works in Silvertown. 


When this method of analysis had been worked out, , 
Dr. Meisel very kindly gave me permission to carry out a j 
series of analyses at Messrs. Chapman and Messel’s works | 
in Silvertown. I am glad to take this opportunity of | 
thankiDg him for the facilities and for the advice which he ; 
was always ready to give me. I 

A calculation of the total loss of nitre (3 per cent, of the | 
sulphur burnt) showed that if the total loss occurred as | 
nitrio oxide the amount in the flue gases would amount to 
0*1 per cent. Hence it was evident that at least 10 or 
90 litres of the flue gases must be used for each analysis. 
As it was obviously impossible to carry samples of 10 — 20 
litres away from the works, the first part of the fractionation 
was carri^ out while the sample was being taken. A large 
aspirator drew the flue gases at the rate of 5 litres per hour 
through a spiral which was immersed in liquid air. At 
each end of the spiral there was a stop-cock, and a side tube 
led from the spiral through a third stop-cock to a large 
bulb holding about 130 c.c. Before taking a sample, this 
bulb was evacuated and the stop-cock turned off : the gases 
were then led through the spiral, and when sufficient 
quantity of gas had been taken, the spiral was evacuated by 
means of a raall mercury pump. The first two stop-cocks 
were then closed and, the third one being opened, the 
condensed gasss were allowed to evaporate into the vacuum. 
For subsequent analysis, by cooling the spiral again with 
liquid air the whole of the gas was condensed into the 
sptml, and the frac^onation could then be proceeded with. 
In the earlier experiments the gases from the flue were led 
through a wash-bottle containing C.O.V. before passing | 
through the spiral; but in the later experiments this 
washing was omitted as the small quantity of nitrous ^es 
absorb^ by the C.O.V. could not be accurately determined. 

The totid volume of the flue jcases analysed amounted to 
S84 li^s, and the results obtained were fairly constant. 
In ev^y case a small quantity of nitrous oxide was 


Discussion. 

Dr. Messxl considered that Mr. Inglis’s interesting 
experiments had finally proved that the loss of nitric acid 
in the chamber process was purely mechanical and not 
chemical, unless its reduction to nitrogen was assumed, for 
which, however, there was no warranty. 

Dr. Divers said that be had intended to try to show 
the great improbability of any production in the lead 
chambers of either the unknown dibydroxylamine-sul- 
phonic acid, as suggested by Baschig, or even of the well- 
established hydroxylaminedisulphonic acid, or, again, of 
peroxylaminesulphonic acid (nitrosodisulpbonic acid), as 
quite recently suggested by Trautz, to account for the loss 
of nitre. But such a demonstration had now become 
unnecessary, for Mr. Inglis’s experiments had clearly 
settled, as Dr. Messel hi^ just said, that the loss was 
a^r ^1 mechanical and not cbemic^. They disproved 
the formation of any nitrous oxide, and, by showing the 
escape of so much of the lost nitre under the form of 
nitrio oxide and peroxide, indirectly proved also the non- 
formation of nitrogen. From these experiments, therefore, 
it was to be concluded that hydroxylamine derivatives were 
not produced in a normally working lead chamber. 

^ Mr. Hoobban said that Mr. Inglis had not attempted 
I to deal with the loss in the other departments of the ^ 
I process, the mechanical loss from the running of the acids 
I in the different towers, and the other sources of loss there 
{ might be. He had h^ the privilege of working with the 
first Lunge tower erected in this country, and by taking 
special precautions he had been able to reduce the loss 
down to nearly one-third of the loss here stated to occur. 
Any one accustomed to work aecordio|( to Dr. Lun^ 
wo^d say that it would be almost impossible tp bi^ the 
oonsomption of nitre doim below 4 parts dh the Iw of 
sulphur } but by working on diflbrent Bubs he ^flminished , 





<wt H*ll^!itir; 

He did not Walk ^ IMid 1^ Attained t^wbete la tbii 
oonntrjr^ tad It ^ A pite^ieti prdbf ef tbe ooDeloaion 
Mr. Indis liad attim at^ that tlQie low wtfi entirety 

mecbatwstt. 

Mr. GatTHANN congratulated Mr. Inglie on the reenlts 
obtained by examining these gases. Last weet he bad 
listened to a paper by Dr. Easehig, who had taken up 
again his old theory of the chamber process, and he was 
very gratified to hear the references made to the work of 
Prof. Divers and Mr. Haga. Dr. Easchig, in the presence 
of Prof. Lunge and others, had demonstrated the correct^ 
uesB of his theory by analyses on the large scale. But 
apart from that he could confirm what Mr. Inglis had 
found, viz.t that the loss in the Gay-Lussac tower was 
mechanical. He showed, in a paper read in Manchester 
some time ago, that it was the practice abroad, and 
occasionally in this country, to erect central or ** catch ” 
Gay-Lussac towers, which took up the loss out of three or 
four ordinary towers ; but even then it was found that, 
owing to differences in temperature and pressure, there was 
a mechanical loss which could never be avoided in the 
manufacture of sulphuric acid. 

The Cha^ieman said they must all congratulate the author 
on such an interesting industrial application of a new 
scientific fact. Jt evidently was of the utmost importance 
to one of our greatest chemical industries that the source 
of loss had been identified. No doubt when the paper was 
published, ways might be sujrgested of getting out of the 
difficulty ; for, although the loss did not appear great in 
itself, yet when dealing with hundreds of thousands of tons 
it meant a great deal to the chemical manufacturer. 

Mr. lNGt. 18 , in reply, said with regard to the estimation 
of the loss of nitric oxide that seemed rather doubtful to 
many members present, but aided by the other two towers 
it amounted to at least 60 per cent. If nitric oxide were 
condensed at the temperature of liquid air with a mercury 
pump, a figure would be obtained which undoubtedly 
})ointed to some loss, and the conclusion he drew at present 
was that something over 60 or 60 per cent, of the loss was 
due to nitric oxide or peroxide, which, it was not possible 
to say, because the nitric peroxide might be formed again 
by taking up the oxygen from the sulphur dioxide or 
trioxide. He tried to guard against any reaction in the 
bulb, but it seemed as if some action did take place, and 
that chamber crystals did form in the bulb. 

ACETONE; 'ITS MANUFACTURE AND 
PURIFICATION. 

HT ARTHtrS MARSHALL. 

Acetone, as is well known, is manufactured by the dry 
distillation of acetate of lime, which is one of the principal 
by-products obtained in the carbonisation of wood. The 
consumption of acetone is considerable as it is used largely 
m the manufacture of smokeless powders, of celluloid 
articles, and for the preparation of many chemicals. In 
this country especially there is a large demand for acetone 
for the manufkoture of cordite. The other products that 
are formed together with acetic acid in the distillation of 
wood-~cbBrooal, tar, creosote, wood spirit, and, in the case of 
resinous woods, turpentine — are all valuable and find a ready 
market. It ia therefore evident that bbareoal burning when 
carried out in a rational scientific manner is a remunerative 
industry, especially where there is a large supply of cheap 
wood, or where there is an active demand for the charcoal, 
which is, after all, the principal product, and the one which 
bears transport least well. 

In the conversion of acetate of lime into acetone there are 
but few by-products. The material remaining in the retorts 
consists of impure calcium carbonate mixed with some tar, 
and is of no value. From the purification of the crude 
distillate some tar ia obtained whmh may be used as fuel, 
and from, the fractional diati^atioo lihere results a certain 
proportion of Ugh boiling firftetiont consisting largely of 
ethyl m«%l ketbne, a^ other hk^r hiwdognes of 
a^tone, ^ these there is not # Djetive dttaiend, but 

there Wljttkdontitthet#^^ 








water, and <kJy very sinali q 

Thme appears to be no good reason tide k . 
used for denaturing alci^l for some technical 
the boiling points of ethyl methyl ketoneand al 
and 7^*3® respectively, are very close togetheTi i 
form a mixture having a constsnt boiling poltit at nbimt ^ 
74 ^ 0 . ' ' 

As usually carried oQt the production of crude acetone fl^ > 
acetate of lime consists in heating charges of 300 to fiOO K 
of grey acetate of lime in retorts heated by direct fire> 
last portion of distillate being driven over with toe id ef J 
steam. The distillate separates into two layers, toe loirei^ of " ' 
which contains the greater part of the acetone togetoer imh 
water, whilst the upper layer consists largely of tan^ \ 
matter. The upper layer is separated from the lower and k V 
washed several times with water, the washings being mixed 
with the lower layer. The mixture thns ohtmned, 
principally of acetone and water, is now neutralised 
caustic soda and submitted to fractional distillatSoii, 3^e 
plant employed for this purpose is of the same Hype as Is 
now used almost universally for the fractionation of orghlrie 
liquids. The vapour is made to ascend a high copper tower i 
provided with a number of plateaux, each of wbdt^ is 
covered with liquid that is running down the tower. From 
the top of the tower the vapour is conducted into a toholar 
condenser, where a portion of it is condensed and returned 
to the top of the tower. The remainder is led down to : 
another condenser where it is entirely condensed. This 
primary distillate is not of such a quality as to satisfy toe 
requirements of the manufacturers of smokeless powderAi\^ 
for although there is no difficulty in obtaining the acetone 
free from water, and containing only a trace of hktof^ 
ketones, there are other impurities, the last traces of which 
are very difficult to remove. The acetone is therefore again 
mixed with several times its bulk of water, with or without , 
the addition of other substances, and is again submitted to 
fractional distillation. The distillate is tested from fiime to 
■ time by the ** permanganate test,” and when the oolout remahM 
for the specified time, the acetone is turned into a separate 
receptacle. This test has been somewhat fully diicus$ed 
by Conroy (this J., 191)0, 206), and it will suffice bore merriy 
to state that it consists in mixing 100 c.c. of the aoetone 
with 1 c.o. of 0‘1 per cent, of potassium permanganate 
solution, and observing the time required at a temp^iote 
of 15 ^^ ( 3 . for the characteristic colour of toe permaiMnate 
to disappear. The present requirements of the Wer Ihspas^, 
meut are that the acetone shall endure the test for 
minutes. Two other clauses of the mosc recent offidai 
specification for acetone lay down that—' < 

The liquid is to be genuine acetone, and mutt eostiik 
no other iugredients except small quantities of snbstaiHiib^ 
which are normal by-products of the manufacture of aoetoniH»« 

It must be colourless and absolutely transparent, and 
mixed with distilled water in any proportions it muet toa# ; 
no turbidi^. It must leave no residue when etaponated 
upon a boiling water-batb. 

The specific gravity must not be greater than at ; 
15'5 0. with water at the same temperature.” 

These clauses, combined with that which relate# to to# 
permanganate test, ensure that only toe middle fcaetioiii Atoll ' 
the dietillatiou are supplied, and that toe acetone if no# 
contaminated with foreign matter, and contains no mOte toad 
traoes of any substances except ethyl methyl ketone, told ’ 
only a small quantity of thto. But, although all toe acetoacr 
supplied to the Royal Gunpowder Factory for years tNiwl>l 
has on delivery complied with this specification in ifit 
respects, it was found that after keeping it for a year ^ 
mnch of it had deteriorated very sertoudy, toe permiitotoMPr^* 
test foiling in many oases to only a few minntec, aift jg|a| 
acetone assuming a dark yellowish brown tint, 
materia] therefore had to be redistilled before 
This was a serious , matter as it is eemtidered 
keep a large rseerve ctook of aoetofio to ^ 

Superintendent of toe Royal Guopowdrir . 

'loxa^:.gtoto;:to«. ittatodorioiisto inr-^'^ ^ 



ijOitifelt deteriorated/ ^henam otlieri warteSij^-^ 

•^ipteoted ete many yeftra» ai^ to devlie meaiieto jpraveiit ' 
deiertorarioB 

to that time aeetooe bad been tested for acid sub- 
Itanoee by titration with standard eaustio alkali using 
fj^enolphtoBlem as an indicator^ but no attempt had been 
oiiade to detect or estimate weak bases. Upon testing 
various samples of commercial acetone with such indicators 
as methyl orange or nitrophenol it was found that many 
of them coutaiued perceptible amounts of basic bodies, 
whilst most of the others were neutral to these indicators, 
a very few of the samples being slightly acid. Moreover, 
the interesting observation was made that the drums of 
acetone which had deteriorated all oontaiued comparatively 
large amounts of basic substances or else were acid, 
wliiOTeas the drums that had kept well were almost or quite 
neutral. From these facts the conclusion was drawn that 
the presence of these basic bodies was directly connected 
with the deterioration of the acetone. This was con- 
idinned by a number of laboratory tests and then com- 
parative experiments were carried out on the manufacturing 
scale. 

Several tons of acetone were made as described above 
from each of three different consignments of acetate of 
lime, and rectified in the presence of caustic soda. Each 
of the acetones thus obtained was then divided into three 
portions: one of these was not treated any further, the 
second was re-rectified over caustic soda and the third was 
re-rectified in the presence of a small excess of sulphuric 
acid, which combined with the basic bodies and enabled 
a distillate to be obtained which was perfectly neutral to 
para-nitrophenol. Some crude acetone was also purified 
by distilling with sulphuric acid and redistilling one-half 
with caustic soda and the other half with sulphuric acid. 
The permanganate test of the eleven portions thus obtained 
were taken a month after distillation and again at 
intervals. In the table below are given the original results 
and those obtained on May 9th, 1904, when the acetones 
were seven months old. 


Acetones redistilled C 1. 
once with caustic-? II. 

soda Cm. 

The K»me redistilled r 1. 
again with caustic -< 11. 

soda Ciri. 

Ditto redistilled with r 
sulphuric acid • • • • jj 
Crude acetone distilled with 
sulphuric acid and re- 
distilled With caustic soda 
Crude acetone distilled 
with sulphuric acid and 
redistilled with sulphuric 
acid 


Alkalinity, 
c.o. N/10 

Permanganate 

Test. 

Minutes. 

Fall. 

per 100 

c.c. 

One 

Month. 

Seven 

Months. 

1 

1 

Per Cent. 

0*12 

34 

33 ' 

3 

0*55 

90 

54 

40 

0*67 

95 

1 58 

39 

0*12 

over 800 

1 225 

about 30 

0*22 

37 

30 

22 

0*42 

180 

06 

36 

0 

ovur 800 

over 300 


0 

over .300 

over 800 


0 

over 300 

226 

about 80 

O’OS 

80 

4» 

1 40 

1 

! 0 

- 

i 180 

260 

! 

1 rise 44 


AU these acetones when freshly prepared stood the per- 
manganate test for at least 100 minutes. 

It will he seen that not only have the acetones that were 
dkrilled with acid maintained their very high original 
paiiQr» that they were even at first attacked by per- 
manganate verv much more slowly than the samples that 
had been distilled writh alkali only. This is no doubt due 
in part to chemical actions taking place with comparative 
rapidity in the freshly distilled basic acetones between the 
alimliiie bodies and other substances, producing compounds 
which cause the reduction of the permanganate. The 
basic acetones have not deteriorated so much as many that 
have been obtained from other manufacturers, although 
Scone of them are now decidedly lower figures by 

the Mrmaoganate test, ^e important fact, is, however, 
dfNUrly brought out by fCdtii^lng in the presence of 
sulphurie aeio instead of oanstio soda, acetone is obtained j 
at AO additioiial cost, which possesses a eotudderably higher 


does not deteriorate on 

and the exact nature ol the cimloal ehanges intChred aitC / 
matteti which are still being investigated. 

It is pot very easy to ascertain exactly what are the / 
basic bodies that occur in eoaimeroial acetone, as they are 
present even in the worst samples only to the extent cl 
abont 0*01 per cent. Up to the present I have made a 
tlu^ugh examinstion only of the alkaline substances 
obtainable from the early fractions. In the sample that I 
collected they consisted of monomethylamine mixed with 
about S5 per cent, of ammonia. But that there are other 
amines as well as methylamine present is shown by the 
examination of various fractious obtained on distillation. 
The early portions show strong alkalinity due principally 
to the bodies already mentioned. The middle fractions are 
less strongly alkaline, hut towards the end of the distillation 
the alkalinity again rises indicating the presence of bases 
having boiling points above that of acetone, or forming 
mixtures with it which boil at a higher temperature than 
acetone itself. 

All these bodies, as well as any acid substances, it is 
desired to exclude from acetone supplied. A clause has, 
therefore, been inserted in the specification which reads : 

**The acetone is not to contain more than 0*002 per 
cent, of carbon dioxide and is otherwise to be qnite 
neutral.’* 

The acid and basic substances may of course he detected 
and estimated by any method the analyst finds suitable. 
At the Royal Gunpowder Factory the basic bodies and 
strong acids are usually estimated by diluting the acetone 
with an equal volume of boiled distilled water, adding two 
to four drops of a saturated solution of para-nitrophenol in 
water, and titrating with standard acid or alkali solution. 
Weak acids may be detected and estimated by mixing with 
water as before, boiling for five or ten minutes, adding 
pbenolphthaleiu and titrating with standard caustic alkali. 
Carbon dioxide is readily determined by adding water and 
pbenolphthaleiu and titrating at once without boiling. 

By far the greater portion of the acetone used in this 
country is imported from abroad ; yet there seems to be 
no good reason for this. It may be objected that there is 
no cheap timber available as in America or Austria. But 
this objection will not hold, for a large portion of our 
acetone is manufactured at Hamburg and other places in 
Germany from acetate of lime imported from America, 
and if this can be done at a profit in Germany, why not in 
England P The destructive distillation ot wood might also 
be carried on to a far greater extent than is done at present, 
for although wood is more expensive here than in many 
other parts of the world, on the other hand the price 
obtainable for charcoal is also high here, and very large 
quantities are required for metallurgical and various other 
technical purposes. Every year timber is imported into 
the United Kingdom to the value of about 25,000,000/. 
From this there must be immense quantities of waste wood, 
and after it has been used for structural or other purposes 
a large proportion of the timber might still be very 
economically employed for the manufacture of charcoal, 
wood naphtha, and acetone. 

Discussion. 

Mr. Guttmann said that Mr. Marshall’s paper showed 
that Waltham Abbey was moving very much with the times, 
and also letting the public know what they were doing. 
The improvement shown by the author depended on the 
change of treatment of the crude acetone by sulphuric acid 
instead of caustic soda. He had not told them whether the 
acetone manufactured at Waltham Abbey in former times 
had deteriorated so rapidly as the foreign acetone to which 
he alluded. He (Mr. Gattmann) bad reason to think that 
the Waltham Abbey acetone did not deteriorate in that 
rapid way. The reason was obvious, for in Germany the 
nentralisation of the crude acetone was generally done with 
lime, which economically might be prmerable, but would 
probably form more mutable compounds t^on woodd ooeur 
from treatment with eaustid soda. He did not think riie 
fifurca fiivan fo the paper wery bad^ so lht as ^e 




after ft tfttmtii it rutM to tlt^ ^tmt of « |»6r oentt in 
«ne cftso U per c^t in aaotlt 0 i>-<fttill leaving 35 
minutes was not so l^, and if Hr. HivthaU treated 
them with HflOft lie wonid probaHy fiad thsy were mueh 
worse. Tbe onestion wbetber the crude aOetune should be 
treated iiith sulphuric acid would no doubt engage the 
iittention of all manufacturers oonoemed, and would be 
solved in a way which would confirm Mr. MarshaU’s 
results. The only objection to it could be that the 
acetone might become acid, A good deal of discussion 
was at one time carried on as to whether acetone when 
kept a year or two would become acid, and so have to be 
rejected. He saw no reason why slight traces of acidity 
should not be left, just the same as slight traces of alkalinity 
were left now. Mr, Marshall put the question why acetone 
should not be made cheaply in this country, and why it 
should be imported, and adduced, not exactly reasons, but 
arguments, in favour of the manufacture here. Probably he 
would modify his views if he were to consult the merchaots 
who imported acetone, aud the manufacturers abroad. He 
gave an example of a place in Germany which he said bad no 
woods to speak of, which nevertheless produced acetone 
from American acetate of lime. lie was not conversant 
with the status of the factory referred to, but he was 
under the impression that it was not making much profit, 
and that there were some difficulties about making the 
cost of production balance the selling price. At any rate 
the present price of acetone, as delivered to Waltham 
Abbey, was such that it would not pay anybody to produce 
it either here or abroad if it were made from American 
acetate of lime. The Americans, being prudent people, 
kept the price of acetone low, and that of acetate of lime 
high, thus preventing people making it at a profit. With 
regard to the factories in Germany and Austria that did 
produce acetone, and sent a good deal over here, that was 
quite intelligible when it was remembered that there were 
large factories for the distillation of wood which could 
dispose of every item they manufactured, aud who manu- 
factured probably all the prime materials they required. 
Last year he inspected one of the largest factories in Hungary 
wdiich supplied large quantities of acetone to this country, 
and when he saw the way in which they undertook the 
manufacture of products of all kinds, and the enormous 
character of the works, he could quite understand that 
there was a profit lo be made on acetone ; but if he were 
asked whether it would be worth while to erect acetone 
works for the sole purpose of supplying the demand for 
liritish explosives, he would certainly say no. 

Ur. Lewkowitsch said it was not to bo wondered at 
that basic substances were produced. He pointed to the 
the fact brought out by the author’s experiments that, after 
the bases had been removed, the acetone so obtained again 
yielded basic substances on treatment with caustic soda. 
Tliis did not occur in the case of tar, shale, and lignite 
oils. Would the inference be correct that the basic 
substances, or some of them at least, were formed from 
some nitrogenous substance by the action of caustic 
alkalis ? 

Mr. Watson Smith, as a former wood distiller, asked 
Mr. Marshall first if it were not possible to produce acetone 
by the treatment of commercial wood spirit itself, which 
■contained a considerable amount, by means of the bisulphite 
reaction and the after-treatment of the precipitate which it 
produced with caustic soda. He had reason to believe that 
towards the end of the wood-distilling process the acetone 
increased in the wood spirit, so that the latter fractions 
contained considerably more than the earlier stages. In the 
distillation of wood two fractions were obtained, an acid 
•aqueous one and a tarry one. Tbe acid aqueous fraction 
Contained the spirit, together with acetone and other bodies 
such as acetic acid. This aqueous mixture had to be treated 
wth lime to produce acetate of lime, from which by the 
usual process acetone was obtained.^ Now acetone was 
not only produced by the dry distillatiou of ealcinm 
acetate, but might be produced to a lesser extent by passing 
•acetic acid, through hot tubes. No doubt some of it 
was thus formed in the wood especially as thejjr 

got hotter; towards the end el the He tho^t it 

probable, moreover ft 


he thought, mm ktgeiy decoiiphsed M 
hotter, and thus produee more tteewh3. ' ^era W 
another matter of considerable interest whleb he dit^erid 
in 1870, and which was recorded in a otwriftliwm id 
the J. Chem. Soc. (1871, 1101—1108), and this emdributed 
to make this speonlation of his more probable. He fhhhd, 
that in the distillation of wood the acetic acid iooreafed to fti 
maximum which was reached near the end of the 
when of course the retorts were hottest, after whi<m 
diminution took place. This being so, the acetone . 

hence be expected pro rata to be also at a maximum ftl 
that later stage. Had Mr. Marshall tested tbe distififtte ht 
various stages, and had he found such variations iU ihU 
proportion of acetone ? 

Mr. B. Bioos said that it was generally believed ihiat 
acetone bad been a commercial product only within the 
last 10 or 15 years, but it was made in wuth W^SS 
50 years ago in oonsiderable quantities. At that time 
methylated spirit was introduced, and Government required 
contracts for a large quantity of wood spirit. One of 
his friends bad found that a spirit could bo prepared from 
acetate of lime, and he made a considerable quantity, 
which was supplied and accepted as wood spirit. H he 
remembered rightly, brown acetate of lime was then worth 
about 4/. 10«. per ton, and the contract he made with 
Government for the spirit was at 8«. fid. per gallon of about 
8 lb. 1 cwt. of the lime produced 3 J or 4 galls, of acejbone 
of about 60 — 62 over proof, which was the standard required, 
so that raw material coating 4#. 6d. gave a product wbidh 
fetched some 325., or about I 5 . a lb., or 1125. a cwt. The 
introduction of methylated spirit brought down the price of 
other spirit solvents, and the manufacture of acetone was 
then abandoned. Within the last 10 years acetone, bror^t 
up to the standard shown by Mr. Marshall, had been utilised 
in the production of smokeless explosives, and was now a 
manufacture of importance, altboiqjh he was obliged to 
admit that the bulk of the supply came from abtoad, ft 
late contract for 200 tons having been all taken by foreign 
producers. 

Dr. P. SoHiDROwiTZ said be had frequently found th^t 
in rectifying organic liquids, more especially of a spirituoui 
nature, it was more satisfactory to use a strong organic 
acid, such as tartaric acid, than a mineral acid. Of course 
sulphuric acid was much cheaper than tartaric acid, but the 
quantity required for the final rectification would be very* 
small, and it might be worth trying. Some 10 years aw 
he strongly advised a firm of manufacturers in the Nom 
of England to make acetone, because at that time he ketew 
there was a very fair profit to be made. 

The Chairman said^this was a very interesting paper to 
those who used acetone, and it threw light on many tldugS 
which one had noticed without being able to explain vrhy 
they happened. Thus, acetone kept in glass bottles detetii^ 
rated in the test j and acetone which was apparently quite 
pure at first, after a time would fail to pass the test* He 
was inclined to think it was almost a case like <me< Mr* 
Watson Smith had pointed out some time ago, of the bott^ 
itself taking the part of a reagent, and that the alkaliaity 
of the glass acted on tbe acetone, and probably caused it to 
deteriorate. After this commnnication they would have to 
look on the aculity of acetone with a little leas auapicioa» 
especially if it were of an organic nature. He thought the 
suggestion Mr. Marshall had thrown out was a veiy’ good 
one, that waste wood and other austanoes capable ot pro- 
ducing acetone should be used for that purpose. There 
was one source of acetone which might very well be used 
which was, to a ^reat extent, wood originally, namolj* thb 
enormous qnantuy of waste paper and cardboard. 
don there was more than 100 tons a week of waste p#3i? 
and cardboard, and the greater part of it was burnt w 
rid of it. It seemed that this might become a 
profit to those who would take it up. There 
i amount of material to be had, and a good demand 
produot, aQd to utilise it would certainly he reuderiudil^^ 
! public a aervioey and getting rid of gu ar^lele whM 
l*presttnt a nuisance. Them was another 
!<■prodtletiop of, acetone which,, was a rm 



itt a »omber of diiw?ent ways j tha d^m- 
tlie moleeole ooal4 be eondaeted under snob 
M to destroy it» and Only abtain a small quantity 
;^;aoetone, or in such a way as to obtain a large percentaite 
that pfurticnlar article which was moat Taloable. In 
that Erection there was considerable hope. Acetone was a 
liquid which ooujd be used on a much larger scale if it 
could be obtained at a cheaper price. With rej^ard to 
ethyl methyl ketone, there were better uses for this than 
for dwiaturing alcohol, and it could be used for purposes 
for which alcohol could not — such as a solvent in the 
celluloid and similar industries— with great advantage. If 
a large quantity of it could be produced, a market could 
easily be found for it. With regard to denaturing 
alcohol, he was inclined to think it was not sufficiently 
unpleasant, because something was required which would 
combine easily with the alcohol and which was extremely 
repulsive to the taste. Ho had also noticed that the test for 
acetone went down very rapidly if it came in contact with 
kad; it did not keep well in lead-lined vessels. Perhaps 
that had some connection with the research of Mr. Marshall. 
There might be some alkalinity produced. 

Mr. Mabshall, in reply, said Mr. Guttmanu had 
su^eeted that foreign acetone was worse than that made 
at Waltham Abbey with regard to alkalinity, owing to the 
use of lime, and this seemed a possible explanation. He 
thought that as a matter of fact the price of acetone was 
lower in Germany than in England. If the German 
manufacturer could make and sell it at the lower price, 
he could not understand why manufacturers could not 
make it at a profit in England, where the price is higher. 
Dr. Lewkowitsch had referred to the formation of basic 
bodies, but there was only oue experiment bearing upon 
the point, and it was not advisable to draw too many 
conclusions from it, the more so ns the quantity of 
alkaline substance in the sample in question was extremely 
minute. Mr. Watson, ^mith pointed out that acetone 
might be obtained by the treatment of commercial wood 
spirit with bisulphite. There was certainly no chemical 
reason why this should not ho done, but as it was not 
carried out anywhere, so far as he was aware, it was to he ■ 
concluded that the manufacturers found a better opening in j 
other directions for wood spirit containing acetone. Dr. 
Sohidrowitz suggested the use of tartaric acid or other | 
organic acid instead of sulphuric; he had the same idea ' 
himself, but had not yet been able to apply it. Mr. Eeid 
bad mode a number of valuable suggestions, and be did not 
think that he could add anything to them. Acetone was not 
kept in lead vessels, so that the trouble referred to on that 
score had not arisen. He did not want it to be inferred 
ii^t aei^ty was not harmful. Practically all the acetone 
made was distilled over caustic soda or lime, and conse* 
quently did not contain any acid, but if it did he had little 
uoubt that it would deteriorate just as rapidly as if it con- 
tained alkaline bodies, if not more so. In one or two cases 
where acetone in drums had been found to be slightly acid it 
invariably deteriorated rapidly. 

Mr. GuTTifAifN asked if the acetone would he acid if it 
lyere distilled over sulphuric acid. 

Mr. MABSHAnL said it was not found to be so. If the 
distillation were carelessly carried out it might be possible 
fer some acetic acid to distil over, but he did not see how 
Sidphctrio acid could pass over, as the vapour tension of 
ittiphttrio acid was very small compared with that of 
acetc&c. 


A NBW METHOD FOR THE ANALYSIS OF 
TANNIN AND TANNING MATERIALS AND THE 
IDENTIFICATION OF ADMIXTURES IN 
TANNING EXTRACTS AND LIQUORS. 

BT DB. J. QOBDON PABKEB AWD K. JSD. BCTimO FATHE. 

Contribution firom tho Iiondon Leather Indastrioa 
Xiaboratories, Harold’s Institute, Bermondsey. 

In the analysis of tanning materials by the standard 
method prescribed by the ISitonmtionai Association of 
Leather Tkades Ohexmits certain figures are obtaiiied which 


to neariy lepmseiit Ikp 

the ordinary coarse of extraction of matkidls ani; 
nie of liqnors in tanning. The figurce obtained tkil 
UM^od give the amount of tannW matteri absorbs by 
the hide-powder and the amount of other soluble paatters 
which are not absorbed by the hide«powder) these are; 
returned as being non-tannins. The process which is novf 
about to be described will show conclusively some of tbe 
many errors caused by the hide-powder, and the extent of 
such, and will also show tbe reason why the analytical 
results as obtained by the hide-powder process are not 
borne out in practical manufacture. 

It has been shown by Procter (this J., 1903, 482, and 
Collegium, 1903, 114) and others, and is a well-known fact 
that by the hide-powder process the hide-powder absorbs 
acids other than tannic acid, and even retaius inert matters, 
such as dextrin and other non-tanning substances which 
are present in many tan-yard liquors. It has also been 
shown by Boegh and Paossler (this J., 1899, 927) that the 
hide-powder method is extremely inaccurate for the analysis 
of liquors surcharged with natural acids The difficulties 
of getting concordant results with gambier, myrobalans, 
and sumach are too well known to require further con- 
sideration; and although we acknowledge that tbe hide- 
powder process of tanning analysis is in many ways a 
great advance over tlie old Loewenthal process, yet 
the difficulties of obtaining results accurate within half a 
per cent, have only been surmounted by the most stringent 
regulations as to exactitude in every manipulative detail. 

From time to time the I.A.L.T.C. have modified the 
process of hide-powder analysis, based on research work 
earned’ out in the various leather trades’ laboratories of 
Europe, but ono of tho main difficulties, which has ever 
been and probably ever will be as far as the hide-powder 
process is concerned, is the obtaining of a standard hide- 
powder free from soluble matter, with an absorptive power 
sufficient to absorb all matters capable of uniting with hide 
substances. The authors have made many samples of hide- 
powder, under varying conditions, with and without the use 
of aldehydes and chrome salts, but have absolutely failed to 
produce a hide-powder of unvaryiug quality and certain 
standard. They have found that very i little variation in 
the coarseness of the powder, the part of the hide from 
which the powder is made, the time of the preliminary 
liming, and the alkalinity or acidity cause the results 
obtained to vary 1 to 2 per cent ; a hide-powder prepared 
from cow hide is different from a similar powder made 
under identical conditions from an ox or bail hide ; and, 
again, a powder prepared from the bntt varies from one 
prepaied from the belly even of tbe same beast. It is a 
matter for congratulation that the differences obtained 
under present conditions by two chemists analysing the 
same material are not more divergent than they are. 

In the first instance, it is necessary to define the general 
principals of tanning. Commencing on tbe limed skin or 
hide stage, the same having received the required amount 
of preparatory treatment, generally tbe process of tanning 
may lie described as — 

(1) Reduction or neutralisation of the alkalinity, with 
more or less removal of the bases and salts produced. 

(S) Fixation or tannage, with the necessary direct 
combination of the collogen or skin fibres with the acid or 
acids, or compounds of them. 

(8) Loading or filling, which is purely a deposition on 
and between the fibres of difficultly soluble substan^s, 
phlubaphenes, bloom and gums, which gives specific 
physical characteristics to the skin or liide as leather. 

Our method of analysis directly affects tbe substances 
which are present m the extracts or liquids which 
accomplish the first two parts of this process of tanning } 
and it is well known that materials, extracts, and liquors 
which give like results by the present method of hide- 
jMwder analysis do not produee like results in paotioe. 
The method about to be described shows why this is the 
case. ' Tanning materials contain generally, but not 
always, in addition to the true tannin and non-aetd 
ooQstittients, a variable amount of acid, acids, or acid salts, 
and It is these latter which, aithou^ atriotiv apeakh^ 
non^taopiiia, ate necteakKy and ipdiapenmle 





^ Mwage ^ mf be, 

pure true taiitiia» irbieb w« teiia alibi wa* mkallic add, 
does not ntabe leader vltlioiit tna 4id of m aajimot, and 
pure tannie acid does not preeipitate odUtt irithont tbe 
addition of a tanning adjunct, ie,, it Tet^uires the addition of 
a small qnuntitf of organic acid. The ratio of pure tannin 
to tanning adjuncts can be determined } and the proportions 
or ratios vAty in undoubtedly pure and authentic samples 
of materials and extracts, or liquors of them prepared under 
precisely identical conditions. 

In the first place, wo must consider substances in their 
behaviour and relations in the pure state, and afterwards 
draw the inferences resulting from the varying differences, 
relying always upon corroborative evidence of subsequent 
analysis, &c. The basis of tanning in almost every 
instance is the combination Of the so-called gallotannic 
acid, or rather, anhydrous digallio acid, or a compound of 
it, with collogen, and we base our calculations upon results 
obtained from the combination of these two substances in 
their purest known form, taking the subatauce collin as 
representative of collogen, which substance it actually is, 
but deprived almost entirely of its calcium basis. 

Having proved that the majority of tanning materials 
depend upon the anhydrous digallic acid content for their 
activity as tannin agents, it was considered expedient to 
devise some convenient, quick and accurate method 
whereby it could be estimated, and after a considerable 
amount of investigation and numberless experiments, it 
1ms been found that the method about to be described is 
(luickly used, and that a number of other important 
conclusions can bo drawn from the results obtained. 

The all-important reaction upon which the method of 
analysis depends is the formation by anhydrous digallio 
acid with calcium hydroxide of a basic, insoluble compound. 
This wo have found to proceed fairly rapidly, almost to 
completion within the hoar, to be quite completed within 
lour hours, the extra three hours making a difference of 
1 — l^' per cent. only. The method is as follows 

Take 300 c.c. of an N/5 calcium hydroxide solution and 
add to it 200 c.c. of the clear liquor to be examined. This 
liquor should be of the same strength as laid down by 
the l.A.L.T.C. for the hide-powder process. Shake several 
times in a stoppered cylinder, allow to stand for the 
required time, shaking at intervals, filter off 100 c.c., and 
titrate the amount of N/5 calcium hydroxide remaining in 
the filtrate in the presence of phenolphthalein. This 
amount multiplied by five and deducted from 300 c.c. 
(amount originally present) gives the quantity of N/5 
calcium hydroxide solution which has been absorbed by the 
200 c.c. of the original liquor. This figure may be termed 
the total absorption figure or total absorption value, and 
may be expressed either in per cent., or in terms of c.c.’s 
of N/6 calcium hydroxide per 100 c.c. absorbed. 

We have found in the case of absolutely pure anhydrous 
digallic acid, prepared and purified by the most careful 
and accurate methods by means of ether separation, that 
1 CTm, will exactly absorb 126 c.c. of N/5 calcium hydroxide, 
which amount exactly corresponds with the theoretical 
amount according to the following equation : — 

CuHjaO, + 4Ca(OH)s - 

322 + 40 litres N/5 CaCOH)^. 
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of varkitts oonsritation whiob pmimt o«!t«ei4 
Barium hydroadde be lubiUtuted lot ealerani 
but we pmer the caloium. Sodium or 
oannot be used, as they do no^t form insolublo 

When tanfiin is impure, as in the ease of all . 

materials, and contains acids or colouring matters^ 
combined with it, it is necessary to make a second daler^ 
miuation to ascertain their nature, weight, and ao^t^, 
for this means we take another 200 c.o. of the 
liquor and detannise it. This was the most din^nll 
problem to overcome, as the precipitation by means nf naif 
of the metallic salts, such as lead nitrate, barium aoeta^i 
alumina, &c., or of a solution of gelatin and salt, remothd 
both the tannic and gallic acids, and after numbemii 
experiments we decided to use a neutral solution of oolfiii 
which was originally devised by one of us for a speeiflc 
purpose in connection with pharmaceutical preparatlohSto 
A solution of collin is prepared as follows t — 

Take 60 grros. of a good commercial gelatin, soak in about 
500 c.c. of distilled water, and warm until dissolved *, to this 
add 120 c.c. normal caustic soda solution, and heat on a 
water-bath for 20 minutes at 90® C. Filter through l^n | 
the calcium and other salts are thus removed. When cold* 
fill a 600 o.c. fiask exactly to the mark, and titrate 100 c.o« 
of the remainder with N/1 hydrochloric acid, whieh irill 
give the amount of normal acetic acid necessary to exactly 
neutralise the 500 c.c. This amonnt of acetic acid is addccl^ 
and the collin is neutral to phenolphthalein ; 1 o.c. of pur# 
chloroform is added as a preservative, and the whole madid 
up to exactly a litre, making approximately a 5 per cent, 
solution of neutral collin. This material plm dilute 
organic acid, is found to be a more delicate precipitant for 
tannic acid than any we have found. It is possible to 
detect by means of acidified collin 1 part in 10,(X)0. 

To detannise our solution for analysis 200 o.o. of the 
original liquor is taken, to this is added 100 o«e. of the 
collin solution in the presence of an added quantity of 
100 c.c. N/d acetic acid, or in cases where old aeid tail- 
yard liquors are under analysis, which usually contain mffy 
traces of tannin, 50 c.c. of collin and 50 o.o of acetio aotd 
suffice. The tannin is by this means completely ptn« 
cipicated. The precipitate, which is amorphous leather, ie 
filtered off, SOO c.c. of the clear, bright filtrate from tfae\ 
collin precipitate is now placed in a stoppered oyfinder, 
and 200 c.c. of N/5 calcium hydroxide added; this is weU 
shaken and allowed to stand for an hour, and the absorption 
figure, after filtration, is taken out. This gives, after 
deducting the amount of added acetic ^aoid, theabt^tioa 
minus the tannin. From these figures, therefore, we obtain : 
the following results : — Total absorption, A c.u. ; Aeld 
absorption, B c.c. ; True tannin by differenoe, A — ^ B e^e# 
per litre. 

The following table shows a few results on some tanniilg 
materials in common use in this country, and lUso ahum 
how the total absorption value, corresponds irith .the, 
figures returned by the hide-powder method as tann£^ 
matters absorbed by hide, thus showing that the hi^ 
powder absorbs many organic acids other than taniiie 
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Total Absorption, 
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C.O. Ca(OH)s 

c.o. 0a(OH)t 

0 , 0 , Oa(OH)» i 

Valonla 

28'3 

29-8 

71*26 

28*2 

48’<Hi 

Chestnut extract 

29*7 

29*71 

62*0 

21*6 

ao*4 

Sumach 

26*0 

'28*0 

•100*0 

88*6 

66*4 

Oakwood retract 

27*4 

27*1 

•100*0 

47*16 

52*86 

Mimosa park 

23*8 

23*36 

•100*0 

84*2 

64'8 

Myrobalans... 

32*6 

82*7 

86*6 

87*6 

47*0 

used tonyard liquors 

1*6 

1*5 

1*2 

1*2 

148*0 

140*2 

186*2 

182*6 

18*8 

16^4 

Spent * ^ 

0*28 

0*2 

20*7 

; 29*7^ 

. , , ,y 

« tan , 

6*0 

6*8 
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tti« linen or itom the filter paper apoa which it ie. If 
well washed with distilled water, completely remored 
to a fared porcelain dish, dried at lOO** C., and then oarefnlly 
weighed, a portion of the same may also be submitted to 
KJeldahl analysis for the determination of nitrogen; we 
obtain from these figures the weight-giring^ or leather- 
forming capacity of the tanning material under examination. 
This method will, we have no doubt, be of great value to 
chemists engaged in the leather trade, as by its aid one can 
state exactly how many pounds of leather a given extract 
of tanning material is capable of ferming. 

The following is one example taken from a number, and 
revMls a very interesting and important fact, viz., that 
coUin, besides precipitating true tannin, also enters into 
physical combination with the colouring matter of the 
material. Whether this be only colouring matter, or 
whether it be colouring matter in chemical combination 
with other substances, we are not prepared to state, but in 
the case of the following sample of chestnut extract we have 
been able to prove the case both by the Kjeldahl and by the 
exact weight. If we take the weight of the collin precipi- 
tate we know from analysis the percentage of true tannin 
contained in the solution. With that as oiir basis, and sub- 
tracting that (Quantity from the total weight, we get the 
amount of collin combined. In this case the collin is got 
by difference. If we further submit this precipitate to 
il^eldahl analysis wo got the amount of nitrogen, and from 
the amount of nitrogen the amount of collin in the sample, 
and in this case the tannin by difference, but the two figures 
do not agree. Now, pure anhydrous digallic acid combines 
vrith collin in the proportion of 12 to 13 approximately. 
Having that as our basis the following example will be clear, 
and if our theory is correct, it is possible l)y this means to 
Ultimate the amount of colour weight* in any material. 

Analyits of a Chestnut Extract. 

By hide-powder 29*70. 

By lime precipitation 29*71. 

» m 17*87 percent, true tannin. 

True tannin ratio SS * 46 tan nin true. 

’ Acid ratio 41*64 acid. 

By weight of precipitate found 56*38 collin. 

m n ,• •a43*62 tannin true (from true 

tannin calculation). 

By Kjeldahl . *6'16 * 80 collm. 

„ 53*2 tannin. 

Now 12 true tannin combines with 13 pure collin 
(approximately) ; therefore a43 * 62 true tannin would 
combine with 47*26 collin, hut by weight 56*38 were 
found; therefore, by difference, 66*88 - 47*25 » 9*13, 
colour weight. 

Again, if 12 true tannin combines with 13 collin (approxi- 
mately), how much tannin would 646*8 pure collin combine 
with 48 • 2 P But the weight found was 58 * 2. By difference, 
68*2 — 43*2 10*0, colour weight. 

In the present method of analysis by the hide-powder . 
process the volatile acids are largely driven off by drying 
the residues in the air-bath, and are only partly estimated 
in the analysis, but by the method above described they 
4 ^an be accurately determined. For this purpose the total 
absorption value of a liquor is taken out, and a farther 
sainpic slowly evaporated to dryness on the water-bath, 
rc-dissolved in water, and a second absorption taken out ; 
the ,^erence gives the amount of volatile acids contained 
in the sample. We have determined the following absorp- 
tion factors on the purest materials obtainable: — Pure 
gallotannic acid (anhydrous digallic acid), 1 gnu. absorbs 
125 0.C* N/5 calcium hydroxide. Acid gallic, 1 grm. absorbs 
177*75 C.C. N/5 calcinm hydroxide. Acid ellagic, I grm, 
absorbs 125*92 c.c. N/5 calciam hydroxide. The usefulness 
of the method may be further applied in the detection of 
materials in admixtures. These may in part be obtained 

*WcU8e the term 'ooluorwetgtit^inabroad sense, as the exact 

ustureef this material It still under investigation, and we hope to 
•btaiii aterm which will more oCrrecHy express our meaning. 


lario of the true > 10114*10 tiho airid| ’fron 
‘ ibirly accurate quantitative results are easy to 
, Hnt the qualitative detection of admixtores jm extrembly 
; easy, owing to the colour reaction given, on the ooe baud 
when the tannin solution is added to the lime solutioni but 
etUl more marked when the detonuiaed solution is added 
to the lime water, the colours for each of the oommercial 
tanning materials being very characteristic, ranging ^m 
mangrove, which is a deep red, mimosa, which is a 
lavender colour, to chestnut, which is a mahogany shade, 
myrobalans, a brown yellow, and finally sumach, which, 
if pure, is of a canary yellow colour, rapidly changing to 
a brilliant green, but if the sumach be adulterated with 
any quantity of either pistacia or tamarix, the colour pro- 
duced is a deep brown, with no trace of green colour on 
standing. 

The authors intend this paper to be in part only a 
preliminary note, and intend to follow the same up, as soon 
as time will permit, with a complete comparative list of 
figures showing the working of the method as compared 
with the hide-powder figures, and also establishing the 
leather-forming qualities of all the commercial materials 
need in the leather industry of this country. 

Discussion. 

Mr. It. L. Jenks said by the kindness of the authors he 
had examined this method and had had an opportunity of 
seeing it carried out. He was not quite sure whether Dr. 
Parker had ma le clear the relation of this titration method 
to those methods already existing. Anyone familiar with 
the charming but illusory permanganate method, and the 
more trustworthy but tedious hide-powder one, would be 
curious to know what was the relation. Several hundred 
assays had shown that the first figure, t.e., the total 
absorption ” was practically the same as the ordinary hide- 
powder result, and as this could be obtained a few minutes 
it was a very useful check on what was at present the 
official method, which took a number of hours. There 
were a great many points to be found in the paper. The 
interest lay not merely in determining the percentage of 
tannic acid in a few minutes, but in the amount of light 
thrown on a number of extremely difficult and complex 
questions. It was the only method at present which even 
promised to throw light on the different tannic acids and 
to give a ready means of diagnosing them. 

Dr. Lewkowitsoh asked whether the precipitation of 
tannic acid and “ colline ” also took place in a solution of 
a mineral acid, or only in the presence of an organic acid. 
He quite agreed with Dr. Parker as to the correctness of 
proceeding in the same manner as is done in oil analysis, 
viz., to determine numerical values first, obtain constants, 
and then try to explain them. 

Mr. Duff Millee thought it would be a very great 
thing for those interested in tanning if they could get a 
more simple method than they had at present' of deter- 
mining the valuable properties of tanning materials, and 
he believed Dr. Parker was on the right road to supply 
this great want. His experience of the tanning trade had 
been considerable, and he looked upon this as a most 
valuable research. 

Dr. Dvokkovitz said about 15 years ago he was 
I working on the same lines, but for quite a different 
i purpose, namely, to ascertain the fermentation of tea and 
I the amount of tannin it contained. After experimenting 
j with all the existing methods, he found a reliable process, 

I which consisted in depositing the tannin by means of barium 
I hydroxide, and then titrating by potassium permanganate 
1 the products of fermentation left in the solution. He 
found that to use tannin as a standard was very un- 
reliable, as it had to be purified every time before it could 
be used ; in preference, he used oxalic acid as a standard. 

I By careful comparison with pure tannin he found 68 
j' gnns. of oxalic acid to be equal to 81*8 grms. of pure 
j tannin. With regard to the colouring matters, he might 
I say that he had at first the greatest difficult in esti- 
mating them. Most of the various kinds of tea ^ 
analysed gave a tannin figure practitally the same, althongh 
he knew from the leaves he iboblved, soihe young 
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hy^adae w«* lie able to Art tbe eiaet perfientage, By 
fittther titration ot tlie iolution he eatimated tiie percentage 
of colouring xnatter, whieh rwireeented the “ product of 
fermentation.” He thought Dr. Parker would find this 
method very useful, namely, after depositing the tannin 
matter by means of barium hydroxide to titrate the 
colouring matters left in solution by means of potassium 
permanganate. 

The Chaikhan said everybody seemed to want a good 
method for estimating tannin, and there did not seem to be 
one. The mere fact that it took an annual conference,— 
and already a great number had been held, — to regulate the 
hide-powder process, showed that it could not be an 
altogether satisfactory one. He was not an export 
himself, but he was told that the hide-powder had to be 
of a special nature, and even the sex of the animal had to 
be specified, so that the analysts were rather in the hands of 
the manufacturer of the hide-powder. They wantgd some 
reagent like lime, which could be procured everywhere. 
One great advantage of the method appeared to be the 
differentiation of the various substances which went to 
make up the weight of leather, which seemed very 
important, hut on the other hand he was not quite dis- 
posed to agree that the experiments with collin were 
conclusive. He thought collin was not quite the same as 
hide powder, and that a more definite connection between 
the collin and hide substance should be shown before the 
fact could he accepted that collin was similar to the hide 
substance. Although it might give a precipitate with tannin 
it did not follow that the reaction would be the same as with 
hide. 

Dr. Paiikbe, in reply, said Mr. Jenks had pointed out an 
important factor which was noticed before when he com- 
municated this method privaUdy to several of his colleagues. 
The view had been taken that they were going to upset the 
trade because they were accustomed to figures based on the 
hide powder, and if others were substituted they would not 
be understood. If they wanted those figures they had the 
total absorption value, and that figure in all extracts of 
materials, not spoiled in the manufacture or heated to too 
high a temperature, agreed within one-tenth per cent, of a 
proi)erly carried out hide-powder analysis. It was only in 
extracts which had been fermented or chemically treated 
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with aoetie add. The sodhiin aedato pieeMit wohIA daw 
any aatagoniitio action of the ntitieral addi. He net i 
to have heard the remtrkf of Mr. Daft W wfw 
pioneenin the extract manufacture, firat mOwd^Wti 
in thie country, and in Slavonia. He knew he had a itiKetisd 
severely from the faults of ohemista or of hide pewder* 
Chemists always blamed the hide powder, but tdr. JWeg 
sometimes said it was the chemist. He w^ glad to hW 
he tvas pleased with the advances they were trying to n wia.'*' 
He had tried barium hydroxide and found it acted , 
satisfactorily, but lime was cheaper and was easily obtained. .. 
With regard to the colour, the colour they estimated itti# 
colour combined, not unoombined. The unoomhined Vtdlia . 
could no doubt be estimated in the way suggested hy 
Dr. Dvorkovitoh. The combined colour, which was comidiied 
■with materials which did not form a compound with oOUin^ 
could not be estimated by that method. The Chairmau 
had touched upon one or two difficulties with regard to the 
uw of hide powder. It was quite true that hide powder 
made from a cow-hide was not so satisfactory as that made* 
from an ox-hide, and from a bull-hide it was worse still. 
Then there was another fact, that hide powder made from a, 
portion of hide from the back or butt would be quite 
different from that made from the animars belly, and gsye 
different results. Thus the tannin chemist had been In the 
bauds of the manufacturers of hide powder very largely. 
They had carefully analysed the coHin and found th® 
nitrogen factor was 17*8, exactly the same M in hid® 
powder. Collin could be made cither from gelatin or from 
hide powder. They claimed that collin acted in the same 
manner as collogen. It was in fact hide substance, ot hide 
powder, from which the lime base had been removed. ^ ft 
was absolutely pure gelatin. Ifrom a commercial view 
they were quite satisfied with the similarity. By the old 
method they were satisfied when they got results to agree 
within 1 per cent., and they were specially pleased nowtiiey 
found that a difference of titration of 1 c.c. would make lost 
than one-tenth per cent, difference in the analysis, and as 
they worked now with 300 c.c., where they formerly used 
50, the error was not multiplied as it used to be by the, 
complexity of the hide-powder method. 
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n. — Fuel, Gas, and Light 653 
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XXIL— Explosives, Matebes, Ao 
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i0mf. appamths m MicsiNSBT. 

Fastening ; Safety far the Lids of Vessels 
{St^t Autoclams, Juftndehoff and Mejer. Z.angew. 

Ohem.. 1904, 17,717. 

IfttaB nature of the invention is clear from the accompanying 
figure:— 



If The flange of the cover, thicker at it« outer than at its 
Inner limit, forms everywhere an inclined plane rising out- 
wards, and prevents the fastening-screws, when the nuts are 
tightened, from slipping off, as they are liable to do when 
the flange-surface is horizontal. — J.’ T. D. 

English Patknts. 

Centrifugal Machines, J. W. Macfarlane, Glasgow. 
Eng. Pat. 15,015, July 7, 1903. 

In machines of the " Weston ” type, with bottom-discharge 
▼live, described in Laidlaw’s Eng. Pat. 16,794 of 1888, a 
catch is formed on the upper inner edge of the outer 
stationary casing, to engage with the bottom of the dis- 
charge valve when the latter is lifted and tilted, so as to 
allow the basket to be emptied. — W. H. C. 

Separaling or Grading Ground or Pulverised Materials ; 
Jmjtroved Apparatus for — — . H. llranget, Pont de 
Pany. Eng. Pat. 1(1,815, July 31, 1903. 

The material to be separated is fed into a fixed tube, slightly 
inclined in the direction of its length, and is stirred up and 
moved forward therein by a shaft carrying stirring-blades 
and a spiral conveyor. A fan drives a current of air in the 
contrary direction, which removes the dust.— W. H. C. 

Regenerator Furnaces ; Construction of . J. West, 

Southport. Eng. Pat. 6718, March 19, 1904. 

Thb division wall between the waste- gas flue and the 
secondary air passages is constructed with special fireclay 
blocks instead of solid brickwork. The blocks are formed 
with substantial edges, but with thin centre parts, in order 
to offer less resistance to the transmission of heat. 

— W. H. C. 

Filtering Liquids i Improved System of and Apparatus 

^ P. M. Justice, London. From The Telluride 

IMnotion Co., New York. Eng. Pat. 7210, “May 25, 
1004 ” [Specification dated March 26, 1904]. 

A on06B]> perforated box oovered with filtering material is 
immersed in the liquid to be filtered. The liquid is drawn 
through into the box by suction, and is removed. The box 
is then transferred to a tank containing water, which is 
drawn thronghi to wash the residue. Finally, the box is 
removed to another tank, and water forced outward through 
the filtering material, to cleanse it.— W. H. C. 

United NxaTSS Patents. 

^Cenitr^gal Apparatus [fiftooriz/or]. E. Seger, Stock- 
holiBu U.3. Pa4. 7eO,061> May 17, 1904. 

SSb Sng. Fat. 468 of 190'4 { ^ J.* 1004, S68.— T. F. B. 


V, Uanckwardt, Be'adwood;' ' tLB. Pat. 

May 1004. 

A SBBtna of vertical shells enclosing filtering chambers 
arranged in steps, the bottom of one filter iMing oonneet^ 
a pipe with the top of the next lower down. Suction 
pipes enter the filtering chambers, and “ solvent-pipes ” the 
outer shells, at the bottom. — W. H, C. 

Evaporating or Distilling / Apparatus for — . J. 8. 

Forbes, Philadelphia. U.S. Pat. 760,440, May 24, 1904, 
A VACUUM e>'aporating chamber is connected with a con- 
denser by means of an exhausting and compressing pump. 
Means for heating the evaporator and for drawing off the 
concentrated liquid are provided. Heat interchangers are 
arranged so that the heat, both from the evaporated and 
the condensed liquid, is transferred to the liquid to be 
evaporated. — W. H. C. 

Roasting Furnace. L. T. Wright, Keswick. U.S. Pat. 
760,510, May 24, 1904. 

The furnace has a vertical central hollow shaft with 
hollow arms carried over a series of superposed floors, the 
shaft enclosing a pipe having conduits connected to it, dis- 
charging into the hollow arms. A feed-pipe leads upward 
to, and 18 connected with, the bottom of the enclosed pipe, 
and the shaft has a discharge pipe at its top. — E. S. 

Muffle Kiln} Continvous . T. S. Nickerson, 

Newburyport. U.S. Pat. 760,551, May 24, 1904. 

A ser'ies of muffle chambers are arranged in line, having 
a track running through the series, on which trucks con- 
taining the material to be heated travel. The chambers 
are heated by separate furnaces, and doors are placed at 
the ends and between the chambers. Means for operating 
the doors and for moving forward the trucks are provided. 
The material is warmed up in the first chamber and is 
then passed on to the second chamber, where it is heated 
to any desired temperature. When the material has been 
sufficiently heated, the truck is passed on to the last 
chamber, where it is allowed to cool. By this means it is 
claimed that there is no lowering of temperature in the 
middle ohamhers. — W. H. C. 

Furnaces} Method of avoiding Loss of Heat in . 

A. Kurzwernhart, Zuckmantel, Austria. U.S. Pat. 
760,633, May 24. 1904. 

See Eng. Pat. 1890 of 1904 } this J., 1904, 43L— T. F. B. 

Dryer, L, Gathmaun, Washington. U.S. Pat. 761,041, 
May 24, 1904. 

The drying chamber has a coil connected with a heating 
or cooling device. A liquid is forced through the coil so 
that the temperature of the chamber can be varied. IHeans 
ore provided for isolating the drying-chamber from the 
“ heater- condenser.” — W, H. C. 

Dryer. L. Gathmann, Washington. U.S. Pat. 761,042, 
May 24, 1904. 

The drying chamber is arranged so that air, heated or 
cooled as required, can be forced through it by a fan in an 
upward or downward direction. Means are provided for 
regulating and for heating and cooling the air. — W. Hi C. 

Fbenoh Patbntb. 

Heat evolved from Reactions f Process and Apparatus for 

Utilising the for Heating all kinds of Liquids, 

A. Lang. Addition, dated Dec. 18, 1908, to Fr. Pat. 
831,997, May 12, 1903. 

See Bog. Pat. 11,682 of 1903 j this J., 1904, 627.— T.F.fi. 

Concentrating and Evaporating Apparatus for Liquids, 
Soo. Anon, des Forges et Chantiers de It Meditefran4e. 
Fr. Pat. 868,603. Dec, 81, 1006. 

XvaiDH an evaporating ohamber ace arranged a rlgbt< and 
a left-banded ipiral steam-beating coil, provided vritb inleti 



IB iMnM 1^ ^ iM^i; 0^ 

tpiralfl lire ABBOr btfeeroifto^m. doace ar« pro- 

vided to scudEe every ^rt of the epMritdi eeoeeiitble for 
rapid cteaning and disinoOotiog.-fl^ F. Q. 


IL-FUEL. OAS, AHD LIGHT. 

English Pa.xi:nts. 

Coke ; Treatment of , B, S. Heaven, Warminster. 

Eng. Pat. 13,047, June 10, 1908. 

The coke is immersed in a solution of lime in water, con- 
taining about 2 — 5 lb. of lime in 10 galls., until saturated, 
the object being to fix the arsenic in the ash of the fuel on 
burning. — L. F. G. 


m m. 7mm, May n, xm. v.'-; 

Thb olaim is for a combination of a Mfioi oVoha 0on« 
seated to a main fine running below the bottom pf 
the ovens, but close enough to impart beat to tht^ tbi, , 
ovens l^tog connected to the main fine by patsegOs psKK 
vided with valves, the passages entering the ovbm vabpfe 
the coke-level close to the filling orifice. The main 
divided into sections by means of valves, apd furoaoee ipe! ^ 
connected with the main fine by passages fitted with valvet , 
i passing underneath and between two ovens, heating these. ; 
i — L. F.0, 

j Gas Furnace ; Regenerative — — . F. Siemens, Dresden, 

! U.S. Pat. 760,263, May 17, 1904. 


Separating Coke and other Electric Conductors from 
Cinders and other Substances; Improved Electrical 
Apparatus for — -. H. Lelarge, Li^ge. Eng. Pat. 

5799, March 9, 1904. 

A REVOLVING drum, with receptacles for cinders, coke, &c. 
on its surface, is fed with the material to be separated. If 
the body in any particular receptacle is a conductor, it 
makes a contact with one end of a wire connected, through 
a battery and electro magnet, to the body of the drum. 
The electro-magnet brings a chute into position, directing 
the coke, &c. into a special receiver. If the body is not a 
conductor, it falls on to another shate and is directed into 
another receiver. — W. H. C. 


Sbb Eng. Pat. 25,057 of 1902 ; this J,, 1903, 1197.— ‘T. F. Bt 

Gas Generator. W. F. Mattes, Scranton. U.S. Piit, 
760,638, May 24, 1904. 

The fuel is fed from a hopper into a series of verficBl 
tubes, and falls into a combustion chamber oontainixig a 
water-sealed ash-pit at the bottom. The tabes are snr* 
rounded by other tubes in which the hot gases from the 
combustion chamber circulate, and means are provided fojr 
regulating the supply of fuel and of air for combustion, 

— L. F. a 

Gas Purifier. P. Winand, Charkow. TT.S. Pat, 760,674, 
May 24, 1904. 

See Fr. Pat. 819,668 of 1902 ; this J., 1902, 1528.— F. B, 


Tan and like Fuel ; Furnaces for Burning — — . D. M. 
Myers, New York. Eng. Pat. 5045, March 1, 1904. 
Under Internal. Conv., March 2, 1903. 

A LONG narrow feed chute, enlarged at its upper end so as 
to form a hopper, supplies the tan bark to inclined grate 
devices, the uniform movement of the tan being effected 
by a rotating shaft provided with teeth. Auxiliary deflect- 
ing teeth, controlled by a lever, regulate the rate of admis- 
sion of the tan to the rotating stoker. The grate device 
consists of horizontal bars provided with feet, resting one 
on the other, so as to form horizontal air inlets and an 
inclined front down which the fuel slides. Before reaching 
the grate bars, the fuel passes over a “ dead ” plate, where 
it is dried. The grate bars are arranged on opposite sides of 
the furnace, so mat the horizontal draughts produced, meet 
in the centre, causing intense heat, whilst reverberating 
sufficient heat to heat the dead plate. The furnace is 
suitably connected to a boiler, and the ashes are removed 
through a shaking grate. — L. F, G. 

Gases ; Purification of — — . J. Y. Johnson. From Bad. 
Anilin u. Soda Fabr. Eng. Pat. 11,549, May 20, 1903. 
VII., page 659. 

Gas and Air ; Apparatus for Producing Mixtures of — 
[for Illuminating Purposes']. H. H. Lake, London. 
From Belas Ges. m. b. H., Berlin. Eng. Pat. 11,827, 
May 23, 1903. 

See Fr. Pat. 838,083 of 1908 ; this J., 1208, 1287.— T. F. B. 

Gas Producers for Poor Gas Free from Tarry Matters. 
L. Boutillier, Paris. Eng. Pal. 7979, April 6, 1904. 
Under Internat. Conv., April 7, 1908. 

A VERTICAL retort, closed by a cap at ice upper end, passes 
centrally down through the main Irody of fuel in the pro- 
ducer, and its lower end opens into chambers situated 
beneath the fire-bars. “ Poor caking (bituminous) coal ’’ is 
fed into the retort at ite upper end j we tarry vapours which i 
distil off pass out at its lower end, and are thence carried | 
by the usual currents of steam and air up through the | 
ineandefoent fuel in Ibe prodticm. The coke thus produced | 
in the retort ooUeets in the ehemher below th4 flrebaw, j 
whence it ie takep a« to voplenlfth the fuel bed in 

the producer.— B. , 


Electrically Smelting Materials ; Process of — [Codoitiai 
Carbide, ^.]. A. H. Cowles. U.S. Pat. 760,057, May 
17,1904. XL A., page 666. 

Calcium Carbide ; Process of Making — . A. H.Oowleiu 
U.S.Pat. 760,312, May 17, 1904. XI. A., page 666. 

Incandescent Mantle, and Art of Manufacturing same* 
W. 1£. L. Dickson, London. U S. Pat. 760,817, May l7, 
1904. 

See Eng. Pat. 4707 of 1901 1 this J., 1902, 461.— -T. F. B, 
Febnoh Patents. 

Briquettes of Coal and Peat ; New — . G. Adroi, 

Fr. Pat. 388,674, April 8, 1908. 

See U.S. Pat. 729,711 of 1903} this J., 1903, 790.— -T.F.B; 

Moulding and Briquetting ; Process and Apparatsu fitrr. 
Preparing Pulverulent Substances for — The 
Zwoyer Fuel Co. Fr. Pat. 889,449. Jan. 9, 1904, ; 

See Eng. Pat. 541 of 1904 ; this J., 1904, 816.— -T. F. B. 

Furnaces ; Regenerative Gas — F, Sicmena, 

Fr. Pat. 839,823, Jan. 2, 1904. 

See Eng. Pat. 5866 of 1903 } this J., 1904, 817 .— 

Gas Retort / horizontal or Vertical — . 0. Gtelii. 

Fr. Pat. 888,684, Nov, 5, 1908, 1 

The retort, viewed in cross-section, is roughly rectr 
angular, oonsisting of four walls, each of which ll 
curved inwards slightly, the curvature serving to strengthen: 

I the retort against the outward pressure of the chaige nud^, 

I of the gases. When used horizontally the retort M fccH? 

[ vided externally with transverse rectangular ribs, and 
! a number of such retorts are superpose In the farnaes^ J' 
ribs form the supporting pillars for the whole, the bcitcinl ! 
edge of each rib resting on the top edge of the one 

Water-Gas, ; Proms and Apparatus for 
of — p. Schmidt and Desgraz. fr. Pat 
Nov.. 26, 1808. / 

' 'the 



tile inot&aeMeiit of ^ lli^lor tlie ' 
m ptodxuiing noa-eondeomle gMet. The pioneer " 
with a aeriee of aperttores at Tarjotw leveh, oom- 
: lliilDloittit)| with the draw-off p^e, at the foot of ‘ which 10 
Aitoated the iajector, directed into the incondesoeot aooe* 
To pterent condensation within this pipe, a portion of the 
hot gas from the incaodesoent zone is led into it, or it may 
he provided with a jacket through which the hot gases are 
led. ^ The main off-take for the gases is situated just above 
the incandescent zone. Air enters the producer through an 
inclined grate, the perforations in the lower part of which 
are larger than those in the upper part. — H. B. 

Oas Oeneraiot' worked by Aspiration. A. E. Kiderlen. 

Fr. Pat. 838,522, Dec. 30, 1903. 

S»B Eng. Pat. 23,751 of 1903 ; this J., 1904, 54.-- T. F. B. 

Gas ; Process of Making Poor . W. A. KSneman. 

Fr. Pat. 338,587, Dec. 31, 1903. 

$*B U.S. Pat. 749,302 of 1904 ; this J., 1904, 247.— T. F. B. 

m.— DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 


; i^W peroent rf 

QSi Ko. IL contained anilixte a»d the three thhiidlnee. M 

eldef cofosiittient being c*toli]idi&e.<^A. 

Petroleum i Wast^l Methods of ITmftteo 

K. Angermau. Naphta, 1904, 12, 3—6. 

Oil deposits are usually separated from surface water 
1 bearing strata by impervious, plastic, sedimentary rocks, 
j and if care were taken to maintain this separation in 
! drilling oil wells a flow of oil quite free from water could b< 
I secured for many years. Under the usual conditions of 
! drilling, however, almost every bore-hole affords oppor* 
I tunities for the surface-water to drain into the oil-bearini 
j fissures, especially when the initial pressure of gas anc 
! oil has declined. This is the reason why certain largi 

properties at Balakhany-Sabountschy have ceased to be 
I profitable. Where, as in the Caucasus, lionmania, anC 
! Texas, the soft sandstones greedily absorb water, the evi! 
: grows rapidly. The remedy consists in shutting off the 
I water-bearing strata by means of hermetical casing. The 
i exclusion of water is rendered more difficult in most casei 
j by the dip of the strata, the sandstone rock being, for 
I example, tilted as at C C in the drawing. In this case 
: the water outside the hermetical casing in shaft B will flow 
I under the stopping in shaft A, so that, when the latter h 


Coal-Tar Bases. F, B. Ahrens and R. Gorkow. 

Ber., 1904, 37, 2062 — 2066. 

'a-$-I)imethylpyridine has been isolated from the fraction of 
tar b^s boiling at 160°— 165° C., by treating in hydro- 
chloric acid solution with mercuric chloride and distilling 
with {wtash. It boils at 159°— 160° C., and has an odour 
of lutidine. On oxidising the base with potassium per- 
manganate a-fi-pyridinedicarboxylic (isocinchomeronic) acid 
is produced. a-^-I)imethylpiperidine is obtained by reducing 
the fi^goiug base in boiling alcoholic solution with sodiutm 
It boils at 138°— 140° C., and has an odour of piperidine. 

0-&-Dimethylpyridine has been isolated from the fraction 
of bases boiling at 165° — 170° C. by fractional precipitation 
with mercuric chloride and crystallisation at different tem- 
peratures. It boils at 171° C. Oxidation with potassium 
permangapate converts it into fi-fi-pyridinedicarboxylic 
acid. This base is identical with the lutidine obtained by 
Ilflrkopf and Gl^ttsch from dimethylpyridinoearboxylic acid 
(this J., 1890, 820;.— D. B. 

Aniline Homolognes ; Direct Dydrogenation of . P. 

Sabatier and J. B. Senderens. Coraptes rend., 1904 138 
1257—1259. ’ 

Mono- and dialkylanilincs are reduced by hydrogen in 
presence of finely divided nickel, at 160°— 180° C., to the 
corresponding hexahydro compounds. A secondary reaction 
takes place to a very small extent, viz., the formation of 
cyclohexane and alkylaraiue. Methylanilino is reduced 
with some difficulty; the resulting cyclohexylmethylamine 
possesses a powerful odour resembling that of methylamine, 
and boils at about 145° C. Ethylaniline similarly gives 
cyclohexylethylamine, of b. pt. 164° C., density 0°j0° =■ 
0*868. Cyclohexyldimethylamine and cyclohexvldiethyl- 
amine have boiling points 16,5° and 1 93° C., and densities 
each of 0°/0°, 0*876 and 0*872 respectively. All these 
compounds are colourless powerful bases, alkaline to litmus, 
and form easily soluble salts. Aniline substituted in the 
bensene rin^, by an alkyl group, is reduced in a manner 
simflar to aniline (this J., 1904, 341) ; thus, in the case of the 
toluidines, hexahydrotoluidine, dimethyldicyclohexylamine 
and rnethylcyclohexytolylamine are formed. The reduction 
of the toJnidines and xylidines, however, proceeds veiy 
slowly, and only to a limited extent.— T. F. B. 

Aniline-l'oluidine Oil from Russian Naphtha. W. N. 
Ogloblin. Z. Farben- .u, Textil-Chem., 1904, 3, 179—183 
and 199—202. * 

The author has investigated two anillne-tolnidine oiU 
obtained from Russian nwhiha by Nikiforoff's prooeii 
(Enj. Fat. 10,957 of this X, 1887, 540), CKl No, 
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deepened, water is struck, and the quantity increases. On 
deepening the shaft further, the water will penetrate the 
fissures in the lower horizon D D, and thus find a way into 
the well B, free from water. To prevent all this, the water 
must bo shut off (e.^., in well A after traversing the sand- 
stone C C).— C. S. 

Petroleum; Quality of Austrian Export . R. Zalo- 

ziecki. Naphta, 1904, 12, 7—10 and 21—23. 

Thb proposal made to mix light, medium, and heavy 
Galician oils, in order to compete with American oil, is 
impracticable owing to the low capillarity of the heavier 
fraction. This has been shown by photometric tests with 
^ burner, an American oil, with 80*7 per cent, 

of tractions boiling above 300° C., giving alight of 11*6 
standard candles, whilst a Roumanian oil, with 17*4 per 
cent, of heavy fractions, gave a light of only 6*76 candies. 
An examination of the fractions of Uryez crude oil shows 
that, to furnish a mixed oil of sp. gr. 0*800 and flashing 
point 21 C. (Abel), the yield wo^d have to be reduced to 
about 25 per cent. The essential point for increasing the 
consumption is the provision of a suitable lamp, the great 
success of American oil being attributable to this feotor. 

--0. 8. 

Viscosity Pitch-tihe Substances. F. T. TriiatOn 1 ^ ’ 
E.S. Andrews; XlClXX., page 1^. 


DiatiUatim 6f Fak^ Oi^, Tari, md ih« Uhi Cmtinmua 
Vacuum G. Bok«lb<»rg «xd X Baoiifie, H&uoTer. 

Eng. VaU 7*04, Mareb 85, 1004. 

TtiR Rtill a is oonuectcd with a oondeassr 5, and with a tar 
or r.^ifidue outlet tubs, which passes to the residue tanks 
h h] these are connected with a vicuuTii pump, anl are 
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provided with cocks bo that they can be used alternately ; 
the gaseous products coming from the condenser are drawn 
up the pipe 1 as produced, and the distillate passes to the 
receiver r, which is connected with ,the pump •, the tempe- 
i.iture and vacuum are so regulated that the distillation 
products condense without the water. The receiver c is 
cotinocttjd on the one hand with a reservoir g, in which any 
condensed water collects, and on the other hand with a 
vessel d, which enables a portion of the distillate to be 
inspected ; both these vessels are connected with the 
vacuum pump. A second reservoir similar to g is pro- 
vided so that these can bo used alternately without 
stopping the distillatioa. The vessel d is connected with 
a cock/, by which a sample of the distillate can be removed 
as required ; the distillate finally passes to the storage 
tanks e (of which there are two), which are also connected 
\s ith the pump ; the cooks shown at *, &c., serve to 

regulate the vacuum in the various parts of the apparatus ; 
tlrain cocks k, h}, k\ are also provided. — T. F. B. 

Ammonium Sulphate from Ammonia Gases; Saturator 
for the Itecoverg of — — . K. Zimpell. Eng. Pat. 6891, 
March 22, 19(>4. VII., page 660. 

Lubricating Substances for use in the Manufacture of 
Bricks, Tiles, Pottery, and the like. W. H. Sandwith 


P^irakm md 0$ u f ** * 

— * Si X Lethammer atid <3. Twioqtwmet. Fr. Bat 
338,636, Oot 19, 1903. Under loternatC^hv., Oct. 16, 
1908, 

300 LITRES of petroleum are added gradually to 1 litre of 
“QuiUaia saponaria,” 6° B., the mixture being stirred After 
each addition until it begins to thicken. The mixture i« 
distilled, and the product of the distillation warmed with 
175 kilos, of cocoauut oil or palm oil. 850 kilos, of soil 
lye (16®— 20® B.) are added, and then, gradually, and with 
stirring, a further 350 litres of soda lye (20'^— 25® B.) t the 
mixture is now boiled for 1]^ hours, a solution of 110 kilos, 
of sodium silicate solution (35° B.) in 2.5 litres of hoiliag 
water is added, and the mixture is again boiled for half an 
hour, when 200 litres of a “ solution of sodium carbonate in 
a 2® B. Quillaia extract ” arc added, the boiling being con- 
tinued until a sample of 
the product solidifies ra- 

pidly on cooling. 12 litres 

of ammonia solution (65° 
I B.) are then added, and 

^ \ I '*16 soap is stirred until 

' 1 the requisite consistency 

tlr r ~~' is attained.— T. F. B. 

rlj J I I ' 1 ' Petroleum and its Homo- 

Sr ^ logues; Process for 

I J / ^ ;! \ Saponifying . F. 

!' 1 i^otharamcr and C. 

\ I j Troequenet. First Ad- 

■* ^ dition, dated Oct, 29, 

^ 1903,toFr.Fat.338,636, 

Oct. 19, 1903 (see pre- 
ceding abstract). 

Tiic ]»ctrolt‘ura, solidified as described above, is spread 
on plates of incombustible, bidly-conductiug mUerial, pro* 
vided with perforations or. channels, and inclined to the 
horizontal. The mass is ignited and the oil which separates 
is collected and treated as described. — T. F. B. 

Vaselmc Soluble in, or easily Miscible with Water; 
Process for Making — Qe.s, z. Verwerthung dsr 
Boleg’schen Wasserloslichen Mineraldle uud Kohlen* 
wasserstoffe G. m. b. II. Fr. Pat. 338,640, Oct. 26, 1903, 
Mineral oils soluble in water (rtr., crude mineral oils 
which have been oxidised, in presence of alkali, by menus 
of compressed air or ozone, and subseqtiently heated undter 
pressure) are added, in the proportion of about 10 or 15 per 
cent., to vaseline, melted at as low a temperature as 
possible (40° — 50° C.) ; the mixture is allowed to cool, 
with continual agitation. In place of the miuoral oils, crude 
rosin oils which have been subjected to a similar treatment 
may be employed. The resulting greases are easily miscible 
with water. (Compare Fr. Pat. 332,324 of 1903; this J,, 
1903, 1289.)— T. F. B. 

Hydrocarbons Soluble in Water [Disinfectants, ^c.], «,e., 
capable of Easily Forming StaUe Emulsions t Process oj 

Making Derivatives of — Ges. z. Verwerthung det 

Boleg’schen Wasserloslichen Minoralble und Kobleuwas- 
serstoffe G. m. b. H. Fr. Pat. 338,738, Oct. 26, 1903, 


and H. T. Kayner. Eng. Pat. 16,125, July 21, 1903. 
IX., page 662. 

United States Patents. 

Retort [for Producing Oil from Shale']. S. L. Hague, 
Salt Lake CityT XJ.S. Pat. 759,988, May 17, 1904. 

A HORIZONTAL Tctort 18 heated at one end by a furnace, 
with which are connected flues which warm the rest of the 
retort; it is also furnished with a revolving screw conveyor 
(which draws the shale from the cooler end towards the 
hotter end of the retort) and with a steam jet at the hotter 
end of the retort to drive the oil vapours towards the 
cooler end, where they are removed. — T, F. B, 

Bituminous Pavements f Process of Preparing Composi- 
tions fgr, and of Heating and Paying — . J. H. Amies, 
Assignor to Amies Asphalt Co. U.S. Pat. 760,051, j 
May It, 1904. IX., page m* 


“ Derivatives of hydrocarbons ’* soluble in water are pro- 
duced by heating the compound to be rendered soluble (e.g,, 
nitrobenzene, phenols, &a.) with soluble mineral oils (see 
preceding patent) under pressore, and in presence of alkali. 
For instance, 20 parts of nitrobenzene are treated with 
compressed air, at 50° 0., in presence of alkali for 15--20 
minutes, 70 — 80 parts of soluble mineral oil or rosin oil 
are adde«l, and the mixture is boated to about 70° C. 
These “ derivatives ” are intended for use in the raanufacthre 
of soaps and disinfectants. — T. F. B. 

IT.-COLOURINS MATTEES AND 
DTESTTJPPS. 

Diazobenzene and Phenol; Limit of Coupling of 
If. Vignon. Comptes rend., 1904, 1*78 — 1230, ' 

The author obtains /i-hydroxyazobenzene in , 
yield* by the aetkm tJf dtaxobenzene eblorlde nn a 




In ejoai8 of caustic, On treati»K gire^ IRti; 

vjib 4ia«obenze^.<^^^ ^ «0latioits I: of ilnwfejCide 

|i^|injbi8^ia2obeii2ene, C^Hs(OH)CK;^j,,iCa^)j[M * 43 , 1 # < ^ tb© .t«r4 uwfliflc rings; Fdr lUloxantiu tbe 

formed. The name substimee is moro saUsfaetoriiv pre^^ 1 formaia is . f *, 

pared by the action of 2 mols, of diazobenzene chloride „„ ^ ^ ' 

on phenol in alkaline solution., It is very eolnbl© in \ r'/rujN /v 

itli^Une solutioua. It is also formed by the action of ; ^ \ vtt rt /\xr 

diazobenzene chloride on p-hydroxybenzoic acid^ and is 1 1 MI.CU 

identical with the substance obtained by Griess by acting ! —A. S. 

on diazpbenzene chloride with potassium carbonate. The ! . ^ ^ 

author attempted in vaiu to prepare phenoltndiazobenzene. i Indigo Plant ; Fei'ment^ion of the . C. Bergthed, 

I Chem. Sec. Proc,, 1904, 20, 139. 

J}iuzo-aminofuch:une and Diazo-'aniino^osamline, L, Pelet The fermentation of the indigo plant has been ascribed to 
and W. Ke^ird. Bull. Soe. Chiin., 1904, 31, 044 — 640. ; bacterium and also to enzymes, but has hitherto never 

^ . T. ^ -r,. , , , i satisfactorily investigated. The author shows that^ 

tARAEnK ana Caro, and later and (). iischer, showed | although there are many bacteria capable of producing the 
that by the action of nitrous acid on Fuchsine it was con- i fermentation, it is in the main due to a specific enzvme 

verted into Kos one Acid, and that an unstable chloride of occurring in the plant cells. A very active solution of 

dmzofuchsine was formed as an intermediate product. The this enzyme has been obtained, and the course of the 
authors find that by careful addiiion of a solution of fernaentation produced by adding this to an extract of the 

Puchsme of known strength to an acidified solution of indigo plant made in boiling water, has been studied. It 

pouissium nitrite, there is formed diazo-amino-fuclisine is found that the fermentation proceeds in a similar manner 
cniaride f_[iat observed by Adrian Brown for invertase (Chem. 

/<J 8 lI,CH,.N;^’.Nll.CTl 3 CpH:,v ^OG. Trans, 1902, 81, 273^ and by Horace Brown and 

Cl.c/ ’ Xc.Cl (jrlendinning for diastase (Chem. Soc. Trans., 1902, 81, 

^ (f'(illi . N : !N , NH . 388), namely, that equal quantities of substance are trans- 

formed in equal intervals of time in the early stages, but 
The speed of reaction increases with the strength (degree ' not in the later ones. The point at \Hiich the course of the 
,of ionisation) ol the acid employed, and for the same acid, change can no longer be represented by a straight line is 
with its concentration. Sodium carbonate produces in the when 17 to 20 per cent, of the total action has taken place, 
solution of dinzo-amino-fuchsinc a brown flocculent precipi- 'Phe curve representing the reaction ceases to be linear at 
tale> nustable, having the composition of di-diazo-amino- ' about the same point when the time factor is kept constant, 
rosaniiine but the quantity of acting enzyme varied. The optimum 

tCr,H^,CH; 5 .N N. ) ‘ temperature for the action is almost exact!} .50^ and the 

-fC H Oin \ , . . . temperature at whicht he enzyme is destroyed is 7 V C. The 

' ' \ CC'oHt.NrN.lsn. ) / ■ ( ‘ ) , rate of action is decreased by the presence of both acids 

^ S T T 7 alltalis. Hiidiuni acetate up to 1 per cent, does not 

-- J. T. 1). affect the rate of action. Various antiseptics all produced 

Purpuric Add and Mtirexidt; ; Constitution of . formalin to the greatest, and hone acid to the 

,M. Slimmer and .J. Stieglitz. Amer. Chem. J., 1*904, 31, , can produce the iiidigo fermentation, 

061—679. y>oLy but has a very weak action. It is doubtlul whether the 

xt I , . indigo enzyme can decompose amygdalin. Myrosin cannot 

J^aOM the results of a study of the derivatives of purpuric ferment an extract of the indigo plant, and the indigo 
acid, .the authors conclude that the con.«tii,ution ol muroxide , enzyihe cannot ferment siuigrin. No evidence of the 
(the ammonium salt of purjmrlc acid) and of alloxantin 1 existence of an oxydase in the indigo plant was obtained. ' 
may be best expres.sed by the formulm I. and II. respec- ; 

tuel} I p(dyhydric Phenols and their Pcrivatioes ; Action of 

' X- Molybdates on \_Distinguishinq between m- and p- 

^NII — CO>,^ ^CO.NIIv^ I Phenylenediaminc']. C. Frabot. XXHL, page 685. ' 

Nil . C(()NH ,) “^ * i Floveuiation** Phenomena [^Aniline Dyestuffs^ ^c*]. 

M. Neisser and U. Friedemaun. XXIV., page 688. 

IT. I 

^NII.C()>^ yCO.Nn>^ j English PATJEim. 

^NH.CO''^ ^ ^ CO.NH \ Matter Lakes [from Azo Dyestuffs'll Manu^ 

i factiireof . J.Y. Johnson. From Badische Anilhi 

PQr]:>uric acid in the free state probably exists in the pseudo ; Fabrik. Eng. Pat. I.*), 493, July 13, 1903. XIU. 

form— i A., page 670, 

' Sulphurised Colouring Matters [Sulphide Dyestuffs'}; 

\NH m/- I Manufacture of Yellow . C. T). Abel. Londmi. From 

^CO.NH'' I Aci.-Ges. f. Anilinfabr., Berlin. Kng. Pat. 1.5,5 1."), July 

—A. S. j 1903. 

Murexide ; Constitution of — r and of some Uric Acid , See IhS. Pat. 738,037 of 1908; this J., 1903, 1082. — T. F.B. 
Derivatives related to it. 0. Pilcty and K. Finckh. | 

Aoinalen, 1904, 333, 22— 71. , 1 United States Pi x»KT3. 


tCr,H^,CHa.N-N.) 

<O..H,OiI) (OH) : C / ; > c . (OH) (C.n.OH) 

I ('JU s 

— J.T. 1). 

Purpuric Acid and Murexide ; Constitution of . 

M. Slimmer and J. Stieglitz. Amer. Ohem. J., 1904, 31, 
661—679. 

From the results of a study of the derivatives of purpuric 
acid, .the authors conclude that the con.«tii,ution ol muroxide 
(the ammonium salt of purjmrlc acid) and of alloxantin 
may be best expres.sed by the formulae I. aud II. respec- 
tively — 

X. 


^NII . C(ONH,)»' 


CO>j .CO. NIK 

>C.N:C/ \( 


/NU.CO 

coc 

^NH.CO 


V .CO.NIK 

>OH.O.C(OH)< >C() 

^co.nh/ 


PQrj>uric acid ic the free state probably exists in the pseudo 
form — 

.mi. CO. .CO. NIK 

cor )CH.N;C< >CO 

^ mi . co '^ , nco.nh/ 


Froh: the results of tlieir investigation, the authors con- 
clude (hat, murexide is the ammonium salt of diureid©- 




'NH.CCONH,) - O . 


The dyestuff churactec of murexide is duo to the quinonold 
character of the alloxan nucleus it contain^, and Hs 
stability to the oxazoae ring. No derivatives of murexide 
substituted at the nitrogen ntom connecting the two ure^ 
rings could he obtained, and this fact is in accord?.ooo wfeh, 


I Indigo ; Chlorinated — , and Process of Makipg samct 
I P, B. Oberreit, Awdgnor |o Badisohe Anilin und Soda 
Fabrik, Eudwigshafen-on-Bhinc. U.S. Pa(. 761,007, 

I May 24, 1904. 

! .CYANMCTHYLANTHaANiLic aoid i» chlorinated and treated 
1 with caustic alkali, ohloriimted phenylglycocoll-^Kjarboxylic 
I acid being formed ; this ist^n treated with acetic anhydride, 
j and the reaulting acetylchloro-indoiyl is oxidised by air 
: alkaline solution to a cnlorinat»diiidigo. Totrachloiw^niiitev 
1 obtained thus from dioh1oro4ndoxyi,* is ejaiaaedi jand^ alan;; 
I the ‘^indigo colonring matter Trom ocCtjlatM iii<Kuooldo|i^" 

I ifldoxyl,” which dyes cotton hin® «hade«.--^T. Ip. ». 



76liHS,-'i*»y.«i,lSi8'«*, ■;.' ;,;,.(,'.V:-'' ; jV^' *'' '• ;•: 

Se® Ffc F«t *7,»4S 6f iSoSli i&it J., V»rfi;'S48;~T;-P; B. 

‘ ' lASI^Ct# PXtiWts: , '> 

Indoxylk Aoid md Indoxyl ; Production 0 / — [Indigo ] . 
Badisclie Anilin und Soda i^abrik. Fr, l*at. 888,458. 
March 26, ,1808. 

Ske U.S. Pat. 781,885 of J 908 ; this J., 1903, 861.— T.P. B. 

Monazo Dyeiiuff Susceptible to Chroming on the Fibre ; 

Production of a . JBadisohe Anilin und Soda Fabrik, 

Fr. Pat. 338,494, March 27, 1903. 

^EE U.S. Pat. 737,445 of 1908 ; this J., 1903, 1125.-~T. F. B. 

Afithracetie Series} Production of Dyestuffs of the 

[Anthracene Dyestuffs], Badische Anilin und Soda 
Fabrik. Fr. Pat. 338,529, March 30, 1903. 

Ske Eng. Pat. 7394 of 1903 ; this J.. 1904, 319.— T. F. B. 

Indigo } Purification of Synthetic . Bndischo Anilin 

und Soda Fabrik. i>. Pat. 338,630, March 30, 1903. 

.Skk Kng. fat. 7395 of 1903 ; this J., 1904, 249.— T. F. B. 


A. So*ru«: HtimostixpHiTK m 

of the prepai!»tloo wupb^yed by the itothdrs Waft 

2Qc,c, of a itAntmu of io^ 
nlaoal cop^r^ containiog '25 grins* of copjper ' 

4—4*5 te.c. Of it decolorised an amount bl IttlMtlSlp 
disalphonio acid corresponding with 0*5 grm. of i*idl»M&K 
(a) Shp^padding with » Modern VioUC*^A:he .dy^ft 
m the form of powder is mixed first with its own weight Of^ 
sodium hydrosiUphite solntipn and then with icater, 
acid, glycerin, gum tragacauth paste, and chmtoium aCdtd^, 
Other dyestuffs, e.y., « Alizarin Blue.” may also hC 'gcBted 
to the mixture for shading purposes. The tiisues, padM 
with the mixture and dried, are, in the case of daCft doi 
medium shades, passed through tbeMatbcr- Platt ager, 
with <;blorate ferricyanide discharge-mixtures, a^in passed 
through the ager to render the shades even), and Are Btdn 
steamed without pressure for an hour, and 8oap«d»ift an 
opon-soaping range. In the case of pale shades, the ttssoes 
are preferably steamed for an hour before, and for a few 
minutes after, printing the discharges upon them, ae thh 
action of the latter can be made much more rapid, 
possible with darker shades. . U, 


Monazo Dyestuff from o-Amino-p-Sulphobenzoic Acid and 
Phenylmeihytpyrazoloitc ; Process Jar Making a Yellow 

. Cie. Paris. Coal, d’ Aniline. Fr. Pat. 338,531, 

ISfarcb 30, 1903. 

Hee U.S. Pat. 731,670 of 1903 j this J., 1903, 862.— T. F. B. 

Anthraquinone Dyestuffs } Process of Making Green . 

Cie. Paris, (btil. d’Aniline. Fr. Pat. 338,568, March 31, 
1903. 

See Eng. Pat. 7353 of 1903; this J., 1904, 319.— T. F. B. 

Afdhraquinone ~ a - Snlphonic Acids } Process for Pre- 
paring [Anthracene Dyestuffs], Soc. Anon. l^od. 

F. Bayer et Cie. Addition, dated Dec. 11, 1903, to Fr. 
Pat. 833,144, June 17, 1903. 

Si e Eng. Pat. l'3,808 of 1903 5 this J., 1904, 438.— T. F.’B. 

Mono-hzo Dyestuffs ; Process for Making Mordant 

Act-Ges. f. Anilinfabr. First Addition, dated Dec. 30, 
1903. to Fr. Pat. 331,121, April 11, 1903. 

DyKKTUFFS similar to those de.scribe<l in the principal 
patent (this J., 1903, 1126) are obtained irom 1-hydroxy- 
2-diazo-4 mono-arylaminoben2eDc, or its sulphonic or 
(arl)ox}lic acids, or nitro or halogen derivatives. They 
may be prepared by coupling diazotised p-aryl-acetaraino- 
e -aminophenol [l-hydroxy-2-diazo-4-arylacetaminoben- 
i^ene] or its derivatives with an amine, phenol, &c., and 
'ubvsequently eliminating the acetyl group, or by coupling 
I-b^droxy-2.diazo*4-mo»o- or (%rylamino benzene or its 
derivatives with phenols, i'-cc, — T. F. B. 

V.-PREPARING, BLEACHINQ. DIEING, 
PRINTING, AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 

JYemAzo Bistre [from Chry8oldine\ produced upon the 
Fibre ; and Discharge for Same, La* Soe. dg la Manuf. 
E. Zundel. Bull. Soc. Ind. Mulhouae, 1904, 74, 54. 

A BiSTUB, which, it is stated, is very fast and of great 
brightness of sbad^, ifl produced by podding cotton tissues 
in a solution containing SO gnus, of ** ChrysoTdine ” per 
litre, drying, and passing at full width through a bath con- 
tcuning 27 grjxui. of diaaotised pm^anitraniline per litre. The 
tissues are afterwards washed^ soaped for 10 minutes at a 
temperature of 60° G.^ dried, , printed .with a* discharge- 
mixture containing formaldehyde-hydrosulphite, steamed 
lor 2—4 minutes, soaped ;for 2 miuittes, at washed, 
dried, and, finally, eleared with bteaoliiiigjpowdet acduiion. 

; ^ ' '' "I H. ' 


(6) Slop-padding with /wrfipo.— The apparatus employed 
for this purpose consists of a small trough into which ah 
alkaline solution of “Tudigo White,'' prepared by ifieana 
of sodium hydrosulphite, is continuously fed through A 
perforated tube fixed near the bottom of the trough. The 
tissue to be padded passes vertically downWardS into tltte 
trough between two upright boards, to prevent it fptmi 
coming into contact with the froth on the surface of 1h« 
solution, and, on leaving the trough, passes over an expander, 
between two squeezing rollers and then over a seriei Of 
rollers to oxidise the reduced indigo. The vat niait be 
maintained at a constant level. The solution employed 
must not contain more** Indigo White” than correspowds 
with 10 grins, of indigotin per Utre. Sixteen pieo«e,^«anh 
100 metres in length, can be padded per houT with 4W|s 
apparatus. The method is, however, successfuL only . 1»Wi 
meroerAsefi tissues. With these, in ihe me^um and ' pale 
shades of blue produced, the evenness and regularity of 
dyemg obtained are excellent and greater than are .com- 
monly found in the dyeings done iuvals in the ordinary 
manner, but the fastness to soaping is inferior* as the 
depositmn of dyestuff takes place too superficially. , > l. - 
Slop^adding with Mixtures qf Basic Dyestiffisp 
Tannic Acid, and Sodium Hydrosulphite,—-^^ presence'Af 
acetic acid, the leuco-bases of basic dyestu& ara'tmiit 
precipitated by tannic acid. The padding liquor employed 
contains besides a basic dyestuff, e.a.. Methylene Blite, 
and sodium hydrosulphite (30 parts of the solution of 
strength given above to 1 part of Methylene Blfie), 
acetic acid, water, tannic acid, gum-senega] s6lmi0n,lsmd 
zinc acetate, The colour-lakes fixed on cotton, ti^aw iy 
means of such mixtures, are faster* to soap and are in^ 
evenly distributed than those obtained by paddiol fimt 
with pasic dyestuffs and tartar emetic ^and then, hfter 
drying, with tannic acid. They are, howfi^r, less 
light than the latter. ‘ ^ 

B. Solid Zikc HyDRoaoLPHZTE.— This Was prepared in 
a crystalline state by acting, at a temperature not exceeding 
42 0., with aino and sulphuric acid, diluted with iok 
upon sodium bisulphite diluted with ice. Two hours ifftW 
^ added, the cride zinc sMt 
which separated out, was collected, pressed, well gi^bWd, 
mixed with thick gum-senegal solution and made upi 
standard strength.. This was oaiM paste A.*' fe 
employed for the following purposes 
(a) Dmhargjpg Dyed Silk Tissues, A mixturbv^iOf;, 
paste A, aodtum carhemate, xinc oxide made', into 

with gitpoeriOi and gam<eenegal thickening, Aas nr&til 
the printed ^ tissiM bring steamed for 4 minutes, iwSSiS 
soutndi inuhed, and dried* ' ; , - , 

ib} Dkohtergipg ' Partttiitfaniiine' ' w 

lSkste'.A wak^'miaEcd' .stannous kVdroxide - 
'Mpm, andoommofi.^ialL The;dMmr|n''inrA'’IHPi^ 



lor 4| minutes, souring, Hashing, drying, «W ] 
nIMng witii bleaching powdW. 

(<?> Printing Indigo, — A mixtom is made of paste A> ‘ 
** In^go pore ” ground vith glycerin, sodium carbonah?, 
and gum-senegal solution. The tissues printed Avitfa this 
are steamed, and are then passed through a 5 per cent* 
solution of sodium carbonate. They are then squeezed 
and left piled up and exposed to the air for about on hour, 
to oxidise the Indigo White, afterwards being soured, 
washed, soaped, washed, and dried. This process is highly 
successful. Shades of any intensity can be produced with 
regularity and certainty. They are very smooth, full, and 
even, and the colours are rather faster to soaping than those 
produced on the fibre from Kalle’s “ Indigo salt.** Moreover, 
the process is economical, and has the advantage of allowing 
colours which require for their development or fixation a 
steaming of short duration, «.</., “ Aniline Black,” to be 
printed along with the Indigo *’ colour mixtures. — E. B. 

Hydrosulghurous Acid Derivatives [Formaldehyde- ffpdro- 
sulphite Cojupaimds'] and their Application in Tissue 
Printing. La Soc. de la Manuf. E. Zimdel. Bull. 8oc. 
Ind. Mulhouse, 1904, 74 , 48 — o3. 

Th£ grinding operation necessary to reduce zinc hydro- 
sulphite to a sufficiently fine state to be suitable for 
use in tissue printing is a serious drawback to the use of 
this salt. No such objection attends the use of the double 
compounds of hydrosulphites and formaldehyde. Sodium 
hydroBulphite-formaldehyde is readily prepared by adding 
formaldehyde (40 per cent.) to solid sodium h} drosulphite. 
Solution lakes place very rapidly and much heat is evolved. 
On fractionally crystallising, the compound is obtained, 
separating out last, in the form of small, colourless needles 
very soluble in water. The zinc compound may be similarly 
prepared. It is less soluble than the sodium compound. 
Eor the preparation of zinc hydroaulphite in quantity the 
following method was adopted; — Zinc powder, dilute sul- 
phuric acid, and ice are added simultaneously to a well- 
stirred mixture of sodium bisulphite and ice, enough of the 
last-named being used to keep the temperature below 10° C. 
The stirring is continued for 10 minutes. Then the mix- 
ture is allowed to rest for 10 minutes, and the clear solution 
is withdrawn from the greyish black sediment of zinc, lead, 
metallic sulphides, sulphites, &o. After standing for 
about an hour, the zinc hydrosulphite begins to crystallise 
out. Its separation may be assisted by heating to 
30° — 40° C., or, better, by adding common salt. The pro- 
duct thus obtained is quite colourless. On admixture with 
formaldehyde and a little acid it dissolves with evolution 
of heat, and, on cooling, the formaldehyde compound 
partly separates out in small, colourless plates. The latter 
compound may also be prepared by boiling together for a 
few minutes a mixture of formaldehyde, sodium bisulphite, 
acetic acid, water, and zinc powder. This method, judging 
from the reducing power of the solution obtained, would 
appear to give a good yield, but it has the disadvantage of 
requiring the evaporation of a relatively large quantity of 
water in order to obtain the compound in a sufficiently 
concentrated state for use in tissue printing. This is the 
case also with thetolution obtained by adding formaldehyde 
to the product of the reaction of zinc powder on sodium 
bisulphite solution. On adding sodium carbonate to an 
aqueous solution of the zinc compound, the sodium com- 
pound is formed with precipitation of zinc carbonate. 
The formaldehyde hydrosulphite compounds possess the 
remarkable property of not exhibiting tbeir reducing action 
and of behaving as indifferent substances under ordinary 
conditions; thus, they do not reduce “Indigo Carmine” 
or ammoniacal copper solution. They are perfectly stable 
in the cold, and may be boiled in the presence of a 
smitll quantity of acid, with little decomposition. Under 
reduced pressure, their solutions may be concentrated 
without loss. The concentrated solution^, when thickened 
. and printed, &c., discharge “ Paranitraniliue Bed ” ex- 
. ceedingly uell. Hence it would seem that scission of 
the compounds into their components occurs during the 
operation of steaming, and^ that the hydrosulphite then 
liberated, exerts to the full its reducing power. The fttro, 
i.e., the zinc end the sodiufb, compounds not cqnl#ly 


dedbniposahle by steam, ^lor^ while the sodkin oomr * 
pound completely discharges i^ter lomr 

miootes, 15 minutes’ eteaming is required wCth the eino,, 
compel^. The time may be shortened by adding to tim 
printing mixture a sodium salt, e.g„ sodium ohioride, ndiich 
IS capable of converting the zinc compound into the more 
easily decomposable sodium compound. The hydrosnl* / 
phite-formaldehyde compounds can replace with advantage 
almost all the reducing-agent reserves and discharges emi* 
ployed in tissue printing. They give, for example, with 
suitable additions, an excellent white reserve under “ Aniline 
Black ” on silk. They resist “ Nitroso Blue,” and discharge 
most of the direct azo dyestuffs, oven in very dark shades, 
both on silk and on cotton. The white produced upon 
tissues dyed with “ Paranitraniline Bed” is perfect and 
unalterable; and does not suffer when the red ground is 
converted into a brown by treatment with a copper salt. 
This “ Paranitraniline Brown ” may be first produced on 
the tissue, it may then be discharged in tbe same way 
as the “ Bed.” “ Naphthylamine Bordeaux ” may also be 
discharged. Mixed with sodium acetate, the hydrosul- 
phite-formaldebyde compounds furnish excellent discharge- 
reserves for tissues dyed “Paranitraniline Red’* and over- 
printed with “ Aniline or Biphenyl Black.” Similarly, 
when printed upon tissues dyed “ Paranitraniline lied ” and 
padded with “ Aniline Black,** the mixture gives excellent 
whites upon a bronze ground. Moreover, coloured dis- 
charges may readily be produced with the aid of the new 
compounds ; thus, for example, a “ Prussian Blue ” dis- 
charge of great brilliancy, may be obtained upon tissues 
dyad “ Paranitraniline Red ” by means of a mixture 
containing, beside's one of the hydrosulphite-formaldehyde 
compounds ferrous ferrocyanide and albumin. — E. B. 

Hydrosulphite- Formaldehyde Compounds; Application of 

in Tissue Printiny. Reports upon the preceding 

communications from La Soc. de la Manuf. K. Zundel 
and C. Kurz. 11. Schmid. Bull. Soc. Ind. Mulhouse, 
1904, 74, 55—06. 

Fuossaud (‘ee abstract above) has observed that sodium 
hydrosulphite may be employed with advantage in effecting 
and maintaining tbe reduction of oeitain dyestuffs of the 
“ Gallocyitnino ” group, such as “ Modern Violet.” The 
latter dyestuff comes into commerce in the form of a louco- 
compound which has the property of readily becoming 
oxidised and, in consequence, insoluble. By the addition 
of hydrosulphite to it this action is prevented, and perfectly 
even and regular dyeings are obtained in siop-padding with 
it. A second application consists in reducing basic dye- 
stuffs. The leuco compounds of these are not precipitated 
by tannic acid, the slop-padding bath containing them 
remaining clear even in the presence of a precipitant of 
tannic acid, such as zinc acetate, provided that sufficient 
acetic acid is added to keep the zinc taunate in solution. 
The method devised in (he year 1902 (see almve abstract) 
has since been modified. The padding bath, free from zinc 
salt, is now applied to oil-prepared tissues, which are 
steamed and then passed through a tartar emetic fixing 
bath. The application of zinc hydrosulphite and of sodium 
hydrosulphite-formaldehyde in effecting the fixing of 
“Indigo” in calico printiD||; is of the highest technical 
importance. This method is likely to supersede all other 
methods of printing with “Indigo.” As a discharging 
agent for “ Naphthylamine Bordeaux ’* zinc hydrosulphite 
is superior to sodium hydrosulphite-formaldehyde. Unfor- 
tunately the prmting mixtures containing zinc hydrosulphite 
suffer from the drawbacks attending the use in prmting of 
insoluble matters of high density. They are unsuitable for 
printing mercerised and “ raised ” (flannelette, etc.) tissues. 
For these it is preferable to employ sodium hydrosulphite- 
formaldehyde. C. Kurz deposited (Dec. 1, 1902) a sealed, 
note (this J., 1904, 58) concerning the preparation of a 
discharge-mixture, contusing sodium hydrosulphite and 
fbrmaldehyde, for “ Pan^traniliiie Red ” and “ Diamine^** 
dtc., dyestuffs. The principle of tbe reaction had beeh 
lireviously indicated by Pellizza and Zuber (this J., 190Q 
488). Kurz’s mixture gives satisfactory results shortly 
alter it has been mad^, hut, as it contains too Uttte £ozm^*r 
dehyde, it soon decomposes and becomes oiifit lor , 






The la 

the n<^ie4epcwit«4 % liH Soc. iii I!; 

>v6il stable, evyattttlisAble oohi^tttids in 

which the reducin^f power of the hydrosalphltes is latent. 
They are more »table than the digKonltly sotuble aino hydro* 
<milphite and hare the advantage of being sotoble and 
tberefoie applicable to all kiadd of tissues. The most 
important of them is sodium hydrosulphite-formaldehyde, 
Nay^204 + 2CH2O, which i'i manufactured under the name 
of“ Hydrosulphite N F" (this J., 1904, 369). This com- 
pound discharges “ L’aranitraniline Red ” perfectly, without 
the least injury to the fibre. A good white is also obtained 
with this compound upon the author’s (H. Schmid’s) puce, 
which is produced by padding tissues dyed “ Paranitraniline 
Ked ” with “ Aniline Black ” and developing the “ Black.” 
The compound is printed before the “ Black ” is developed, 
and thus acts as a discharge-reserve. By prindng along 
with it an ordinary white reserve for “ Aniline Black,” two", 
colour, red-and-whito, effects are obtained on the puce j 
ground. The puce from ” Chrysoidine ” and diasotisod 
j»-nitraailine (see abstract above) was discovered by Binder 
and Vernier in 1899. The impossibility of reserving it 
and, prior to the discovery of the hydrosulphite-formal- 
dehyde discharge, of discharging it, has prevented it from 
hitherto coming into use. — E. B. 

English Patents. 

Wool; Apparatus for Treating [^Degreasing'] . N. 

llousselle, Vervicrs. Eng. Pat. 10,234, May 5, 1903. 

Sfk addition of Dec. 2, 1902, to Fr. Pat. 300,492 of 1900 ; 
this J., 1903, 90."*.— T. F. K. 
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Attitid Hbd Soda Fabiik* tiUdwte^feia^^ t&i. ^ 

Pat. 760,017, May 34, 1904. ; ^ 

Halooekatsi) indigo dyestuffs are dtschairged printing 
on the dyed material a mixture of an oxidising ag^t (<f.g.; 
an alkali bichromate), a substance wbieh acts as an oxygen 
carrier (e.p., the double salt of antimony sulphate Wd 
fluoride), and a thickening agent, then drying, anid treating 
the material with dilute acid.-— T. F. B. 

Oiling and Finishing Textile Maieriah i Prhcessnf 
K. S., J., and F. It. Carmichael, Paris. U.S. Pat. 76 i 
May 31, 1904. 

SjiE Eug. Pat. 5998 of 1902 ; this J., 1903, 21 1.— T. F. B. 
Feench Patents. 

Skins and other Materials; Degreasing of — bg Carbon 

Tetrachloride or other Volatile Solvent, C. Lalletnand. 
Fr. Pat. 388,495, March 28, 1903. XIV,, page 671. 

New Tissue; Manufacture of a — — — . J. Cl^menclo. 

Fr. Pat. 338,734, April 14, 1903. 

A MATERIAL such US muslin is passed through a gum 
solution and hair or other animal or vegetable fibre sbakeh 
over it, through a sieve, whilst it is drying. The resulting 
material can be made to resemble plush or fur. — A. B. S. 

Dgeing Machine. T. Robatel, J. Buffaiid and Co. First 
addition, of Nov. 17, 1903, to Fr. Pat. 326,597 of Nov. 23, 
1902. (See this J., 1903, 794.) 


Mercerising, Scouring, Bleaching, Dgeing, ^ c. of Yarn in 
Hank form ; Machine for — — W. H. Crompton and 
W. Horrockg, Itadcliffe, Lancaster. Eng. Pat. 10,255, 
May 6, 1908. 

The yarn is hung on pairs of reels, one above the other, 
the lower of which revolves in a trough. The dye-hquor 
or mercerising solution to be applied is sprayed over the 
hanks from perforated pipes and caught in the lower trough, 
from which it is raised by suitable means so as to cause a 
continuous circulation of the liquid. The reels are easily 
removable for filling, &c. — A. B. S. 

Drying, Bleaching, or other purposes ; Apparatus for 
Treating Materials with Air or other Gases or Vapours 

for, . Jl. Haas, Manchester. Eng. Pat. July 8, 

'l'..U3. 

Thk a])paratu8 consists of chambers for holding the 
iiniterial to be treated and beating compartments containing 
.steam coils or similar arraugements for heating the air. 
'riiesf chambers arc arranged alternately, and the hot air 
from one heating chamber parses over the material to be 
dried, aud then into another heating chamber, and so on. 
Hy a suitable arrangement of valves and pipes, the com- 
partments can bo heated in any order or only a pait of them 
used. — A. B. S. 

Dyeing of Cotton Cloth. W. Grime, Manchester. 

Eng. Pat. 1.5,3.58, July 11, 1908. 

The warp or weft of a cotton material is mordanted with 
tannin before weaving ; the tanuiu is fixed with antimony 
before or after weaviug. The piece is then first dyed with 
basic dyestuffs, and finally, the unmoidafited cotton in it is 
dyed with direct cotton dyestuffs. — A. B. S. 


The lower roller for the yarn is fixed to a lever and th« 
yarn is kept stretched by means of a counterpoise attached 
to the other end of the lever. The up and down movement 
of the whole frame supporting the yarn reels is also assisted 
by counterpoise weights. — A. B. S. 

YIL-ACIDS. ALKALIS, AND SALTS. 

; lo'Jates ; Formatim of — — . in Alkaline Solutions of 
\ Iodine. E. L. C. Foster. J. of I’hys. Chem,, 7, 640— 
651. Cbera. Centr., 1904, 1, 1392. 

‘ The influence of the concentration of potassium hydroxide, 

^ iodine, and potassium iodide on the rate of formation of 
: potassium iodate w'as investigated. With a large excess of 
1 alkali (colourless solutions) the velocity is approximately 
j proportional to the concentration of hypoiodous and iodine 
I ions and of iodic acid. With excess of iodide the relationsate 
; complicated ; the velocity increases with the concentration 
of potassium hydroxide and iodine, but decreases on addition 
of potassium iodide. If potassium hydroxide be added 
continuously to the solution, so that the latter changes from 
brown to eolourle«>8, the rate of formation of iudutc rises to 
a maximum and then again decreases. — A. S. 

Sodium Pier ate ; Action of — on Sodium CarbontUO 
Solutions [Detection of Sodium Carbonate]. C. Beichard. 
XXIII., page 682. 

Sodium Nitrite ; Analysis of . G, Lunge. XXI U.), 

page 683. 

Nickel Salts ; Action of Alkali Nitrites on . 

C. lleichard. XXUI., page 683. 


^Vater proofing of Materials, sack as Tissues, Fabrics, 
Paper, Leather, and Cords. S. Serkowski, Loda, Poland, 
Eng. Pat. 8433, April 12, 1904. 

The material is soaked in a solution of lanoline in benzene 
or other suitable solvent, and the solvent removed by 
drying.— A. B. S. 

United States Patents. 

Treating [Bleaching] Fabrics; Apparatus for — . M. 
Muntadas y Bovira, Barcelona. U.S. Pat. 761,107, 
May 31, 1904. 

See Fr. Pat. 327,931 of 1902, and addition thereto ; this J., 
1908, 948, nnd 1904, 351*— F. B* 


I English Patents. 

I Gases; Purification of [for Manufacture of Sulpkisrie 

Acid] . J. y. Johnson, Loudon. From Bad. Anilln 

uad Soda Fab., of Ludwlgsbafen-on-Ehine. Eng. Pat. 
11,549, May 20, 1908. 

SifLnHDRous or other gases containing arsenic ar« passed 
at an elevated temperature, but below a red heat, iotd 
tact with granular or porous material, such as thatdescii^sd'^ 
in Eug* Pat. 6,828 of 1901 (this J., 1902, 344) 1 or Wi%)' 
lumps of iron oxide, copper oxide, or chtamio oxidii 
like, separately, pr mingled with porons ontterift 5%^ 

' , p^catm ga%mi tor use In the manofa^int^^nf 
I tty the oontiot , p^oce^s, .may, it , Is . m0'‘ 



lovmAtion o£ an ap)»r««j«;|}]« of 

' ^Otthe procfMK^ 

«f bamw and otlwr gafis ^ 

Fotamum Chromate j Treatment o/^rome Iron Stone for 
/the Production of — ^r-. (J. .Jphnson, London, , 

J'rom Clim. Fnbr. Gneshoina - !Elel<trun, ^rankfait: 
a-Hain. Eng. Pat. 17,r)&9, Aug. 13, 1903. 

Bss Fr. Pat. 334,713 of 1903 j this J„ 1904, 116.— T. F. B. ! 

Sulphate of Ammonia from Ammonia Oases ; Saturator for 
the Becwery of — . K, Zimpu]!, Stottiu. Eng. Pat., | 
6891, March 22, 1904. | 

Tub apparatus comprises a large closed saturator, in an 
opening in the top of which is fixed a bottomless cylin- 
drical vessel, whose lower rim reaches to just above the 
level of the add in the first saturator. In this cylindrical 
veMel is placed the second saturator, which is of some- 
what amaller diameter than the cylindrical vessel, and 
which is dosed by a lid provided with a funnel for intro- 
ducing acid and an outlet pipe for the waste gases. This 
second satnrator is also provided with an add-overfloM', 
to keep the acid at a constimt level, and also aith a curved 
gas-inlet pipe, the hottoui of which reaches below the acid 
kvel. lliB aroiuonia gases are introduced into the acid 
in the first saturator through a tube which pa«ses through 
the tecond saturator; the pa^es pass thence up the cylin- 
drical vessel, tuid into the second Palurator; the object of 
this arrangement is to prevent the condensation of the 
steam in the second saturator. — T. F. B. 

Iron Pyrites; Process of Preparing — — ,/or Desulphuri- 
sation. U. Wedge, Montgomery. Kng. Pat. 8994, 
April, 19, 1901. 

8bB IT.S. Pat. 757,531 of 1904 ; ihls J., 1904, 54.5.— T. F. B, 
United States Patents, 

Nichet Carhonijl ; Manufacture of J. Dewar, 
CADibridge. U.S. Pat. 760,8.52, May 24, 1904. 

See Eng, Pat. 9300 of 1902 ; this J., 1903, 700.— T. F. B. 

Cyanides; Apparatus for Manufacturing . J. A. 

Kendall, Streutbam, Assignor to J. W. Swan, London. 
U.S^ Pat. 700,997, May 34, 1904. 

Sbv Eng. Pat. 8478 of 1903 j this J., 10o4, 370.— T. F. B. 

F«enoh Patents. 

Acidinieter / Universal . Sou. L. Legrand et Lafaverge. 

Fr. Pat. 338,604, Dec. .5, 1903. XX III., page 682. 

Nitrogen Compounds ’ [Cyauidet] \ Process for Making 

. H. Mdiijcr. Fr. Pat. 338,519, Dec. 30, 1903. 

See U.S. Put. 754,474 of 1904 ; this J., 1904,370.— T* F. B* 

Cyanides ; Process and Apparatus far Making . 

.f. W. Swan and J. A. Kcudall. Fr. Pat. 339,435, Jan. 8, 
1904. 

Sbk Eng. Pat. 8478 of 1903 ; this J., 1904, 370.— T. F. B. 

m-GLASS.' POTTEEY, ENAMELS. 

Porcelain ; Molybdenum Yellow for — , T, Hertwig. 
Sprechsaal, 1904, 37 , 791 — 792. 

** MotTEDENtM and Tungsten Yellows ” can be produced 
in a redndog fire on porcelain, provided certain bodies and 
glazes are ttied, together with metallic compounds that will 
cede oxygen to the pigmentary substances. Up to the 
present the <mly materials found suitable for this purpose 
area felapar and quaitz of the following composition: — 
leltpar: silica, 73*98 per cent. ; alumina, 15*32; ferric 
oxide, 0*52 1 lime, 0*38 j potash, 6*85 ; soda, 3*59 • lose 
on calcination, 0*43 per cent. Quartz : silica, 97*52 per 
cedt; alumina, 1*40 ; ferric oxide, 0*36; lime, 0’12;} 

' magnesia, . trace f alkalli, 0*^8 per cent The body from 
these ingredients had the composition: K^O, 4*339 
30 1 906 SiOa, with O 'Ofpor cent of calcined sodium car- 
bonate fot easting. A moderate degree of fineness w^ 


MscDtial ta 

4 SKVi wae ^pounded of e 

Waosiadiel Calcspar 130, Zct^iCn Icadlia 290;laihii^ 
the fd^ve quartz, 440 ports, The pigment oonsistied 
lO grmi/of erj-staUisedammotiiom molybdate aud 14)0 
of boiling water, the cooled solution being treated wltli* 
12 gnus, of hydrochloric acid (15*5® B.), to dissolve tiSu 
precipitate first formed. By the gradual Edition of I gim< 
of granulated zinc, a deep indigo colour was obtained^ the|)» 
solution being immediately filtered, and the residue dissolve^ 
Without washing. After firing the applied colour at 500° 0.,." 
it was coated over with manganese nitrate <66*6 narts per' 
100 of water), dried and re-fired, then glazed and fired at 
, No. 12 Seger cone. The yellow does not appear suitable., 
for covering large surfaces. The omission of the manganett> 
coating furnishes a delicate pale yellowish-green, while the 
manganese alone gives an ivory yellow. Beversing the 
order of applying the pigments also gives u yellow, but not 
so bright and sulphur-like. From the behaviour of the 
ware in the kiln it would seem as though the presence of air 
contributes to the development of the colour ; but even if* 
the action of manganese depends les.s on its oxidising 
properties than on pigmentary power, the use of molybdenum.^ 
determines the production of the sulphur tint. — C. S. 

English Patents. 

Sheet Class; Apparatus for the Manufatture of .. 

E. Bowurt, Anvelais, and L. Frnncq, Obonrg. Eng. Pat. 

9033, April 19,1901. Under Internat. Couv., April 28^ 

19D3. 

Melteii glass is poured into a hopper and is then caused 
by atmospheric pressure to pass through a narrow space 
formed between two rollers into a chamber exhausted of 
air and cooled by a refrigerating liquid circulating through 
compartments at the sides of the chamber, so that the 
glass in passing down between the rollers becomes solidified 
in the form of a thin sheet. The descent of the sheet of 
glass into the cooling chamber is controlled by means of 
a supporting bar carried by vertical ro<iB supported by. 
plungers, which work in hydraulic cylinders, by the dis- 
charge of water from which the plungers and consequently the 
supporting bar are allowed to descend at a regulated speed. 
Gripping tongs, supported by the hydraulic plungers, are- 
also provided ; these tongs descend into the hopper as tho- 
sheet is fornacd, seize the glass in the hopper to which the 
sheet is connected, and in rising again, lift the sheet out of 
the chamber, after which it is removed from the tongs and 
conveyed to the annealing chamber. — A. G. L. 

Ceramic Articles ; Manufacture of . J. Dausette, 

Baris. Eng. Fat. 13,046, June 10, 1903. 

A PIECE of wire gauze cut to the size of the article to bo 
manufactured is placed in a fusible paste consisting of 
kaolin, silica, boric acid, and alkali salts, ground so as to- 
pass through a sieve having 3,600 me.shes per sq. in. Tho 
plates or slabs obtained are allowed to dry at 40^ C. in a 
vertical position, and are then heated for 4 or 5 minutes 
to about 900° C. in an enamelling furnace. A slightly 
less fusible paste ground so as to pass through a sieve- 
having 14,400 meshes per sq. in., is then applied to one or 
both surfaces of the plate, which is then dried at 40° C. 
and heated for .5 minutes to 1,000° C. The surfaces are 
then coated with enamels consisting of various silicates 
with fusing points below 1,000^ C. and possessing the same- 
coefficient of expansion as the, original paste, after which 
' the plates are baked in the enamelling furnace for nbout 
5 minutes and allowed to cool. Should any flaws appear, 
they are remedied by applying more enamel and repeating 
the operation. Suitable conjpositions are For the paste,, 
kaolin, 120 parts; silica, 750; flint glass, 500; potastiuep 
nitrate, 75 ; soda glass, 300 ; boric acid, 600 ; and for the- 
enamel, silica, 60 parts; minium, 80; boric acid, 15 f 
potassium nitrate, 10. — A. G. L. 

[Popery] Gas /Ttfas. C. CebuUa, Liberty City, 

Kng. Pat. 15,148, July 8, 1900. 
p0tT»Er kilns of the tyjje 

that the coipbustible gas CBit htitot the kiM 




from tlse .liit<»a3 

nferFortiti^« 

ptoyiaift^ Atteil af w^ffir fiiQm 

pas»ft^j:ea'tli«T#tt». By ittwiOs of niiiiBajte ihe Sow of 
Lnvs to the vfvdoas flues oud outletn oita he regtitetiBd. ^ 

• ‘ ■—H.B. 

Soda Glctis and Pitch4ik& Subftt(mces j Vucotity of — — . 
y. T. TroUton end K. S. AudrewHv XXTIL, page 680. 

Fbehch Patent. 

Glass; Method and Apparatus for Drawing — — . 
AVindOw Glass Machine Co. Fr. Pat. 339,356, Jau. .5, 
1904. 

8i:k Kng. Pat. 297 of 1904 ; this J., 1904, 371.— 1\ F. II 


II.~BUILDING MATEEIALS. CLAYS, 
MOETAES, AND CEMENTS. 

Normal IStandard] Lime. H. Seger and K. Cramer. 

Thomnd.-Zeit., 1904,28, 587. 

The trials made on various kinds of limostono at the testing 
station Gross-Liohterfeld, in order to discover a normal lime 
suitable for testing the purity of trass, other puzzolane mate- 
rials, cement-mortars, &c., have resulted in the selection of 
litne from' the Christinenklippe (Harz) limestone quarries. 
The stone loses 43 '89 percent, on calcination, and furnishes 
a lime containing 97 ’79 per cent, of calcium oxide, 0*71 
pur cent, of silica and insoluble matter, 0*43 per cent, of 
I’eiTic oxide, alumina, &c., 0.32 per cent, of inugncsia, 0*12 
per cent, of sulphur trioxide and 0'62 per cent, of alkalis 
anil other residual suKstances. The lime is burned in ring 
kilns, and is carefully hand-picked before slaking. In this 
latter operation, the wuter is left to stand over the lime for 
^ome time, and only the upper three-fourths of the milk of 
li)iie is run off for settling in another t auk. After storage for 
xune montlis in a closed tank, the lime is packed in airtight 
tins, each of which hears an official leaden seal. — C. S. 

G/av; Artificially Increasing the Cohesive Power of — . 
II. Soger and K. Cramer. Thonind.-Zeit., 1904, 28, 
611 — 642 . 

S,vTiri‘LKS of clay were stored for six months, in admixture 
with water either alone or in conjunction with 2 per cent, 
of starch, dextrin or tannic acid, the tensile strength and 
shrinkage being determined after three weeks and at the 
und of the experiment. Taking the tensile strength of 
(Vesh clay as unity, that of the scored wet clay at the end of 
three weeks was found to he 1*35 (kilos, per sq. cm.), and 
1 *39 after six months. No appreciable increase was found 
ill the case of starch; and though dextrin gave an increase 
to 3'0 in three weeks, a decline to 2 ’63 was obtained in 
the final test, probably due to the putrefactive decomposition 
of the leageut. On the other band, tannic acid gave 
higher results, the tensile strength being raised to 1*75. 
in three weeks and to 3‘22 at the end of the experiment, 
thus confirming Acbeson’s results, though after a longer 
storage than he employed. The shrinkage was greater 
in uU the treated samples than in the ease of the stored 
wet clay (5*12 per cent, in six months), the figure for the 
one treated with tannic acid being 7*18 and rather less 
in the case of starch and dextrin. In this connection 
it is pointed out that Bischof in 1880 found the shrinkage 
of Westerwald clay was diminished frona 10 '2 per cent, to 
6*9 per cent, by an admixture of 4 per cent, of guiU arabic. 

—C. S; 

Clays; Delation between the Fusibility and Chemical 
Composition of Ludwig. Thonind.-Zeit. 1904, 

28, 773-783. 

Thk law enunciated by Bichter, on the actidn of various 
duxes now found to constitute a special application of a 
general natural law governing all dilute aolutitms. It 
must, hoWeVef, be restrioted to very dilute solution*, or 
mixtures coittaiuio^ relatively emftU quoatittes ^ flux^ and 
does noe apply >wben the 0 *^ Mopor* 


7 ' ' ''' ' V V ' ^ ^ - Ui'V' , Y' ^ ^ r ' 

differs' 'Of 
datioO, one mcdeuuld of ferrie oxide oorrejpoitiidi^ Idiwodl 
ff^oaeoxida, and since the tendency M for tfeio jlattcr to 
form in the fusing process, the protoxide ^ouJd be ta%ien 
as the basis of calculation. The author rejects the 
I tion that doable silicates are formed in the proeesd of 
fusion, there being no endothermic silicates knotV'u, aad the 
fusion products having a lower fusing point than the Original 
constituents.— C. S. , , i .) • 

Lime-Sand Brick and (h'dinavy Brick ; ilelative^ Dryinp 

Properties of . H. Hoger and L. Cramer. ThomndL- 

Zeit. 1904, 28, 788—789. f 7 ' 

OBjKorroNs having been urged that lime-sand bricks take 
longer to become dry than ordinary bricks, the authors made 
comparative tests with the two kinds, by saturating a 
certain number of each with water, and taking the weighid 
at intervals until coDsiaot. Curves plotted from the resulfn 
show that the amount of water retained by the lime- sand 
bricks is considerably the smaller of the two during the early 
stage of drying, at the end of 80day.s the amounts arc oqUal 
iu the lime-sand and ordinary brick, whilst towards the 
last the ordinary brick is slightly the better, hbnee the 
total amount of water absorbed by lime-saiul brick is con- 
siderably smaller than that taken up by ordinary brick, it 
w'Hs considered advisable to make ti second calculation), 
based on the percentage of water absorbed. In this chse 
the original figures were 8-94 per cent, for lime-naud brick, 
and 13*07 per cent, for ordinary brick, and both parted with 
5*3 per cunt in 15 days, the curves then running almcHit 
par.alU‘1 until the perccnlugc had fallen to J'rom 8 to 4 pet 
cent., and then drawing together until they coincided at 
the T.Uh day. The differences were attributed to tb© 
circumstanco that the lime-brick examiued was relatively 
' close-grained, while the ordinary bricks were more porous. 

— C. B. • 

(^Portland Cement) Drying Chambers; Light Dust in 

. H. Segcr and K. Cramer. Thonind.-Zeit., 1904* 

28, 531. 

Clouds of fine dust deposited in the drying cliamber of a 
Portland cement works where the waste furnace gases were 
utilised for drying, were found to consist of 43*65 per c©nL 
of in.soluble and 56 * 35 per cent, of soluble mutters. Th© 
insoluble portion gave : loss on calcination, i0*9 percent, ; 
silica, 31 *4; alumina, 14*7; ferric oxide, 4*9 ; lime, 36*8 t 
und magnesia, 1*3 percent. The proportion of silica i* 
too high for the dust to have been formed from the ceinenC 
The soluble portion consisted of potassium sulphate, 61*1; 
per cent, and potassium carbonate, 38*9 per cent. — C* B. 

Portland Cement and Blast-Far uace Slag. H* PacaOw^ 
Thoniud.-Zeit. 191)4, 28, 580—587. 

Foil the production of “ iron Portland cement it il 
necessary to use vitreous slag, obtaluetl by granulation: 
subsequent heating causes crystallisation. Mixed with cold ■ 
water, these vitreous slagf harden very slowly, but more 
quickly with hot water, and still more so with alkalih© 
solutions. The useful proportion of the latter ihcrcasOs 
with the vitreous character of the slag, since the devitrlficd 
portions have on alkaline reaction. Microscopic 'eSamifth- 
tion shows that devitrification is accompanied by th© sfepata- 
tion of lime compounds. When ground vitreous sli^ 5f 
made up into tubular blocks and exposed in a cuireit of 
carbon dioxide, no increase of temperature is reoordeii by 
an inserted thermometer, w'hereas iu the case of Cirlaii^ 
devitfified slug the temperature rises considerably; 
behaviour shows that the latter slag contains active liiMe 
compouttds, which form, with water, an alkaline Sdlt^Cta 
capable of reacting on vitreous slag: a circumstauce batiir' 
plaining tb© great hydraulic value of mix^tures of ' 
snbatanccB individually weak in this respect. Xh4 
ascribe^ influenc© to the preparation of ^*b©^ ) 

than to itsooinpdftktoB, which may vary within 
.By gramflattoh air, 

1^. :'aeqnit© ' batdeoing propert.!©# ■ W ASpfi 







adaiixtiii:e with Portland ctnswnt. Tii« jaroduot 
ii 4etm«d hy the author “ Haniti ” Portlmid cement and 
can 1)0 modified by controlling the action of the air, a 
parely \itreons ^lag being obtained by energetic atmo- 
spheric action, whilst more gradual cooling results in 
ciy^stallisation, which, however, does not extend to physical 
disintegration. If this latter product be ground to powder 
it will furnish cement said to exhibit the properties of good 
Portland. Since the vitreous portion of the slag reacts 
more slowly than the rest, it requires to be ground very 
fine. The addition of I’ortlund cement to the mass is 
solely for the production of certain special effects, and plays 
a part analogous to that of gypsum in ordinary Tortland 
cement making. — C. S. 

Portland Cemeui j Washed II. Seger and Cramer. 

Thonind.-Zeit., J90d, 28, u25. 


JLuhricuiing Suhitancei /or V»e in the 

BrtcA^, Tiks^ Pottery, and the tike. W, fl. Sandwilhi 
Bracknell, and H. T. Bayner^ .Rettendon. Eng. f*at, 
16,125, July 21. 1903. ® 

Sodium stearate, oleate, or ijalmitate, and pdtaisiam oleate 
or stearate, are dissolved m water or other suitable men- 
ntruuni, with or without the addition of suitable colouring 
matters. I’etroleum, shale oil, or creosote oil is then added, 
and the whole mixed to form an emulsion. Suitable pro- 
portions of the ingredients are:— (1) 20 lb. of potasfium 
oleate, .‘10 galls, of water, 10 to 20 galls, of shale or other 
oil; (2) 15 lb. of potassium oleate, 5 lb. of sodium oleate 
and stearate, 30 galls, of water, 10 to 20 galls, of shale or 
other oil. These mixtures should be diluted with two or 
three times their volume of water before use.— A. G. L. 


To ascertain the efficac} of washing the ground cement as 
a means of eliminating the soluble salts and free caustic 
lime, which produce efflorescence on cement tiles, .500 grnis. 
of slow-setting Portland cement were mixed w^ith 1,500 grins, 
of normal sand and stirred in 10 litres of water. The opera- 
tion was twice repeated, the cement and sand settling down 
sufficiently in 10 minutes to enable the water to be poured 
off. The pasty residue was spread out on gypsum plates 
and dried with filter paper until it would ball in the hand 
without sticking. Jn the Bohme hammering tester the 
blocks withstood, 110 blows. Other blocks, with 8*8 per 
cert, of moisture ga\e the following average results: — 
After seven days’ hardening the tensile strength of those 
from unwashed cement was 1G*04 kilos, per sq. cm. and 
the crushing strength 143*4 kilos., the corresponding 
figures for the washed cement being 8*95 and 78*0. After 
hardening for 90 days the results were (in the same <irdt‘r) 
28*41 kilos., 234*7 kilos., 17*99 kilos., and 191*2 kilos, 
respectively, so that. the method does not seem to afford 
any advantage. — C, S. 

Concrete ; Influence of Clay 07 i the Tensile Strength 

of . il. Seger and K. Oraiiur. Thonind.-Zeit., 

1904, 28, 720—727. 

TiiE authors having found that no improvement is effected 
in .'*and by washing, made a scries of tests in wliicb pure 
sand was intontionally mixed with brick clay or kaolin. 
The bulk of the sand couhisted of granules from 0*2 to 
0*4 mm. in diameter. The tests were made with blocks, 
prepared in the Bohme apparatus and composed of 3 parts ' 
of sand to I of ]*ortland cement (with lOj, per cent, of 
water), 0*3 part of the sand being replaced by brick earth 
or kaolin in a certain number of the earaplts. In these 
latter cases, the clay was first stirred up with 11*4 — 11-5 
per cent, of water, then mixed with the sand, and the whole 
incorporated with the cement, so as to produce the most 
unfavourable conditions. The blocks were .stored lor a 
month, part of them in the air, the rest under water. The 
tests gave the follovpiug results : — 


Bticks; Coating , and Apparatus therefor. M. 

Perkiewic/, Ludwigsberg, Germany. Eng. Pat. 3760, 

Peb. 15, 1904. 

To a liquid coating material composed, of a mixture of 
gelatin and flour (see Kng. Pat. 12,095, this J., 1903, 1088), 
substances w*hicli pri'vent putrefaction are added, e.g., 
carbolic acid (phenol), lysol (obtained by dissolving tar 
cresols in neutral soaps), sublimate (mercuric chloride), 
nitric acnl, aluminium sulphate, tannic acid, or salts of 
chromium. To apply the coating, the bricks are laid upon 
an inclined conveyor and passed under a distributing box, 
from which the liquid drops on to the upper surfaces of the 
bricks through fine perforations or slits. The superfluous 
material runs along a trough into a w’ell, from which it is 
pumped back to the distributing box, after passing through 
a sieve, if necessary. —A. G. L. 

Portland Cement i Manufacture of . F, C. W. Timm, 

Hamburg. Eug. Pat. 11,324, May 18, 1903. 

See Fi*. Pat. 332,243 of 1003 ; this J., 1903, 1 196.— T. F. B. 

Portland Cement ; Manufacture of . C. Hocke. 

Ilamlmrg. Eug. Pat. 21,947, Oct. 12, 1003. 
Lo\\-gi{\dk fuel is utilised by mixing slack or pow'dered 
coal with the raw cement materials, pressing the mixture 
into bricks, and then burning it. The cement clinker pro- 
duced very porous, owing to the distillation of the fuel. 

—A. G. L. 

White Cement; Manufacture of . II. Earle, Hull. 

Kng. Pat. 24,911, Nov. In, 1903. 

WniTE chalk, liaolin, and felspar arc mixed, either dry or 
wet, and burnt as a l^irtland cement ; the resulting cement 
should contain 28 to 30 per cent, of silica, 61 to 63 of lime, 
4 to 6 of alumina, and 2 to 3 of alkalis. Sodium or 
potassium carbonate may he used instead of felspar. 
Granite or gneiss may akso be employed. All the materials 
used should be free from iron. — A. G. L. 


Cement-sand 

Tensile strength 

Crushing „ 

CeuMttit-sand-kaolin :~ 

Tensile strength 

Crushing 

Cement-sand-clay :— 
Tensile strength. . . , . 
Cmshing „ 


Storage 


In Air. 

In Water. 

I 

Kilos, per 

Kilos, per 

.sq. cm. 

, tq. oil). 

20*91 

17*85 

175*8 

142*9 

27*84 

! 21*12 

103*4 

140*5 

•JO *21 

16*48 

ura 

125*4 


Both clay and kaolin considerably increase the tensile 
stren^h, while the lees of crushing strength is small, 
e.specially in the case of the kaolin mixture when stored 
under water. The results are regarded as confirming those 
of 8heniiau (Engineering News, 1903, [21]). — C. 8. 

Portland Cement and BlaeUFurnace Slag; Action of 
Acetic Acid on . F, Hart. XXIII.* page 683. 


United States Patents. 

Bituminous Pavements; Process of Preparing Composi- 
tions for and of Heating and Laying — . J. H. Amies, 
Germantown, Assignor to Amies Asphalt Co., Philadel- 
phia. U.S. Pat. 760,051, May 17, 1904. 

Gkandlatei) or powdered asphalt is mixed with cold, 
sharp, fine sand, which baa been previously wetted with 
crude petroleum oil, and the composition is subjected to a 
suitable degree of heat to secure cementation and hardening. 
The heating may he effected by adding naphtha or gasolene 
to the petroleum oil, and afterwards sprinkling the com- 
position with gasolene, the vapours given off being then 
ignited and the mass agitated in the flame, after which it is 
rolled with hot rollers. — A. G. L. 

Sandstones [^Artificial'] \ [Electrical] Process of Pro* 

ducing Refractory Calcareous . W. Sohwarr, i 

Zurich, Assignor to fcjefawarz System Brick C5o., New 
rork. U.S. Pat. 760,571, May 24, 1904. ^ 

GiU 2 tXJ 2 :A.TED qoartz is heated neurlr to its fnsing point by : 
means Of a current of electricity. £ime is then added* spud- :; 



th« to the 

desirott eha^^r^lu' 'Gp ,li. 

Stone, Artificial i Apparatus fir the Mtmtficlure of — 
W* Sohwelr*, Ztirlch, Awignor to Schwaras Syatem Brick 
Com New York. U.S. Fat 760,651, May S4, 1004. 

See Eng. Pat. 18,163 of 1901 j this J., 1902, 479.--T. F. B. 

FbENOH Pi.TENT8. 

Bricks, Refractory, and other Ceramic Articles ; Drying 

of hejorc Burning. D. F. Henry, jun. Fr, Pat. 

838,561, Doc. 31, 1903. 

The drying kiln is divided by means of vertical partitions 
into a number of compartments connected by a zigzag 
passage. In each compartment a vertical endless conveyor 
^ placed, which moves the materials to be dried, a current 
of air being forced through the compartments in a direction 
opposed to that in which the materials travel. — A. G. L. 

Cmcnt from Blast-Furnace Slag; Manufacture of . 

C. V. Forell. Fr. Pat. 339,316, Jan. 2, 1904. 

The slag is granulated by pouring it into water, or ground 
and pressed into bricks. In either form it is heated in an 
oxidising flame to a temperature just below its fusing point, 
and is then cooled as rapidly as possible and finally ground. 
Either just before, or at the commencement of, the cooling, 
the slag is treated with small (juuntities of water, which, 
without cooling the slag sensibly, exercise a considerable 
chemical action on it. The water used to granulate the 
slag may contain lime, alkali, &c. — A. G. L. 

Blast-Furnace Slag ; Process permitting ike Transforma- 
lion of — - into a Pojcder resembling Cemeiit, W. 
Mathesius. Fr. Pat. 339,378, Jan. 6, 1904. 

Tim slag, which should be preferably in the granulated con- 
dition obtained by pouring it into water whilst still liquid, 
is exposed to the action of steam under pressure until 
thoroughly disintegrated. A dry powder resembling cement 
is obtained, from which foreign bodies are removed by 
sifting. — A. G. L. 

Cement; Process of Making White E. Gogler and 

H. Seinfeld. Fr. Pat. 339,499, Jan. 11, 1904. 

Sfe Eng. Pat. 388 of 1904 ; this J., 190-1, 443.— T. F. B. 

X.-METALLTJEGY. 

Tungsten SUeh. L. Guillet. Bull. Soc. d’Encourag., 
1904, 106, 263—283. 

Tin; author examined two series of tungsten steels con- 
taining (1) from 0-110 to 0-276 per cent, of carbon, and 
( 2) from 0 * 328 to 0 - 867 per cent, of carbon. The amount of 
tungsten present varied from 0-397 to 36-907 per cent. 
The results show that tungsten steels may bo divided 
broadly into two classes : — 

Class ! containing up to aboutj Steels containing up to about 

0*2 per coat, of Carbon. | O’S per cent, of Carbon. 

I. From 0 to 7 per cent, of From 0 to B per cent, of 

tungsten. tungsten, 

I I. Above 7 iwr cent, of tungsten AlmveS per cent, of tungsten. 

The steels belon^ug to Class I. have a perlite structure 
and possess properties analogous to those of ordinary carbon 
steels. Compared with carbon steels containing the same 
proportion of carbon, they show higher breaking stren^h, j 
elastic limit, and hardness, but tower elongation, contraction, | 
and resistance to shock, as the percentage of tungsten 
increases. Quenching affects these steels in the same way 
as carbon steels, but to a much greater degree. Annealing 
softens them distinctly. The steels belonging to Class II. 
have a double carbide (of iron and tungsten) structure j 
their properties vary wiib the percentage of carbon present. 
They are extremely )brittto, a^ have a considerably lower* 
breaking strength an^ elastic limit than stoels of ^aM 1. 


' . 0;^ 'afti ««treia% .fine , 

bttt sonto of the ddODle embideit 
when the neroentage of tungsten U After 4|«ieitolbih^ t 
the breaking strength, elastio Hmiti and bardi^ bf the/ 
steels are much higher than before. By subjeotiiig toingatsn 



Percentage of Carbon. 


steels wdth a perlite structure to cementation, or steels with 
a double carbide structure to decarburisation, products 
having an intermediate structure can be obtained. By aid 
of the diagram (see fij.;aFe) analogous to that previously 
given for nickel steels (tbis J., 1903, 999), the properties w 
a tungsten steel may be deduced from its composition. 

—A. S. 

Gold and Silver; Concentration of in ** Iron 

Bottoms.” M. N. Bollea. Trans. Amer. Inst, of Mining 
Engineers, Sept. 1904. 

The absorption of gold in “ iron bottoms ” is generally 
satisfactory, and corresponds to, but is somewhat less than I 
the absorption of silver in “ copper bottoms.” Silver is not % 
well absorbed by “ iron bottom.s,” the quantity obtained very J 
seldom exceeding 5 per cent, of the total silver present, 
The precious metals tend to collect in the crust formed in 
liquation of the matte. Aluminium has no marked influence 
on the absorptive power of “iron bottoms,” but theadditlun 
of potassium ferrocyanide gives a greater gold absorption. 
The addition of metallic iron to the mattes (corresponding 
to an increase in the reducing power and temperature of ‘ 
the furnace) raises their avidity, and tbe absorptive power 
for gold of a matte containing only iron and sulphur is 
largely dependent on the excess of iron present over the 
aoiount required for the formation of ferrous sulphate. 

— T. F. B. 

Slimes [Go/d] Treatment ; The Decantation Process ef- 

: Its Possibilities and Limitations. E, J. XniSoV 

inger. J. Chem., Metall. and Min. Soc., S, Africa, 1964, 
4 . 848 — 364 . 

The author considers that tbe Hand treatment of low-gea4e : 
slime gives very satisfactory results. It consists m 
washing the slimes into settling vats with a stream of water, 
allowing them to settle, and decanting off the water, about 
45 per cent, of moisture being left in the slimes. The 
latter are then washed twice with cyanide solution; the 
first wash extracts about 92 per cent, of the gold which 
is precipitated by ziuc, the resulting liquid being used 
for the second wash, which is not precipitated, but is - 
used to make up the first wash, fresh c^'anide being addeff , 
to bring it up to strength. Thus, over 90 per cent, .of ’ 
the gold is recovered, even with slimes containing 
2 dwts. of soluble gold per ton, the working costs being 1^ 
than 2s. per ton for a large plant, whilst the other expend 
amount to less than Is. per ton, taking interest at 
cent., and depreciation at 9 per cent, per annum. Tbe 
results are obtained when the ratio of cyanide 
dry slime in etch wash is os 3^ to 1. For slimes 
2 dwts. of gold per ton, it is most eoonomicid to giye 
two washes ; with 4 dwts,, or more, of gold, hoWewr* 
washes gWe better results, only the, first be^ 

When as much M fiO dwts, of gold m 






- Iby ‘fivi^.#X«^:i^«i^8,:<lt||d p«€H 

bot'thit 'ti!^j|titt«9it ibociI<il jrbt - im 

tMtu sU cftseB tb^ ,b 0 flt multt^ »re ol)taii)«d , 
the slimes ftr« tt> iet^e. tl^oroughily before 

fittb ^aBtdtYoiot, and when as tnueh as possibie of the gold 
is dissolved in the first extraction. It follows from the 
above that it should prove advantageous to grind finely the 
doarse and pjritic particles rich in gold and treat them 
together with the ordinary slimes. The author believes 
that by the Band treatment a small profit may be made, 
after paying all expenses, on slimes even containing but. 

1 dwt. of gold.*~A. G. L. 

Zinc Oxide; deduction Tcrnpemhire of . W. Me A. 

Johnstm. Electrocliem, lud , 1904, 2, 1^5—187. Paper 
read before Amer. Eleetrochem. Soc. 

Thk determinations were made by enclosing the oxide mixed 
with charcoal or other reducing agent in a crucible eon- j 
structed of Acheson graphite and providt'd with a screwed- ! 
on cover of the same material. An outlet tube through 
ivbich the zinc vapour and gases could escape, as also a 
cavity drilled for the pyrometer, were provided m]the crucible 
walls. The heating was eflected in a gas reverberatory 
furnace, the temperature being regulated by varying the 
of gas. Pare zinc oxide was reduced by charcoal at 
C., by soft coke at 1,029'^ (!., The temperature of 
Qab>m»tiou of the ore or oxide influences the reduction. 

oxide, for example, calcined at ],10O'X’., was only 
redttoed by soft coke at 1,048”, and calcination at 1,300" i 
brought the reduction tenipeniture up to 1,061” C. ! 

B. 8. H. I 


V.v / ^ Pat. I6,m '.^ttiy 

charcoal is int«TpQ«ed b^wefin mrdi«l^ 
J^tta^bSgpot and the tm or fike cylt«idi 
iron for instauce, V knnValed, ifee cWrobal beW 
also placed over the lid of 'the jcyHnder. — E. fe. ” 

Magnetic Material ; Manvfacture of , B. A. Had- 

field, Bheffield. Eng. Pat. 2273, Jan. 29, 1904. Under 
Internat. Conv., June 12, 1903. 

SflK U.S. Pat. 74;), ^29 of 1903 ; this J., 1904, 28.--.T. P. B. 

Centrifugal Separators for Dry Materials [Minerals] of 
Different Densities. J. B. Loison, Paris. Eng. Pat. 
14,10.5, Juue 24, 1903. 

A crnocL.vn horizontal distributing plate, having a ring 
witlr radiating discharge grooves on the rim, and with a 
cover and, feeding hopper, i.s directly connected to tho 
vertical shaft of an eleCtro-motor, situated below, in the 
hollow frame of the mucbioe. It is claimed that the^ 
apparatus is very comjiact, can be started at full speed at 
once, is very easy to regulate and distributes the materialH 
(gold quartz for example) iu concentric layei's, according 
to their densities around tiie machine. — W. H. C. 

Brazinq of Metals [Cast /row] (ind Fluxes for use 
therein. H. If. Lake, London. From J. C. Bassett, 
Cambridge, T. K. Parker, New Bedford, and H. J.Strout. 
Brookline. Eng. Pat. rjO?!, March 8, 1904, 

Sek U.S. Pats. 7.")6,079 and 7.')G,08U of 1904 ; this J., 1904* 
444:— T. F. B. 


BlaM furnace Gases ; Determination of Calorific Value 
\ , by the Mahler Bomb. 0. Arth. Bull 8oe. 

Chim., 1904, 31, 570— .578. 

T«B Braall weight of the quantity of gas which it Is j 
pdssihle to burn in the !Mahler bomb makes the expen- , 
•t^ineUtol errors, and even the errors in the thermometer ' 
, reading alone, of great relative magnitude, more than 
*5 ' per cent, of the quantity to be measured. Moreover, \ 
whifre there i.s not an unlimited quantity of the gas under 
test tp draw upon, the fdling of the bomb, the ascer- 
tahiiog of the quantity of gas employed, and the regulation 
of the oxygen so as not to overstep the limits of 
explosiveness, present very great difficulties. As *the&e 
gases 'are mixtures of w ell known substances, the calorific 
values of which have been determined, and do not, like i 
coals and similar fuels, contain complex c.ompouuds of I 
ntiktjown constitution, an accurate calculation of their I 
calorific value is obtainable from the results of their I 
analysis ; and this calculated value is to be preferred to I 
the direct result of combustion iu the bomb. — J. T. D. ' 

Cyanide Solutions ; Determinaiinn o f Constants in 
tcorkiiiy. G. W. Williams. XX III., page C83. 

Oxygen In Working Cyanide Solutions ; Ltdusirial 
Method for the Detcrminatian of the — — . A. Prister. 
XXIIL, page 684. 

English Patents. 

I^tfled i Manufacture of . J. W. Spencer, Newcastle- 

Pfi-Tyne. Eng. Par. 15,032, July 7, 1903. 

that has been decarluirised so as to retain froni 
0*0$ to 0' 25 per cent, of carbon, is melted with silicon or 
0. silieofi alloy in proportion to yield a steel pontainiug 
dkqin O' 75 to 2 per cent, of silicon.— E. S. 

Sand dr Concentrated Powdered Iron Ore ; 

Hardening Lumps of , Artificially Agglomerated, 

for ^Tremsport , and frr Jieduction in Furnaces. T. 
htooVe and fl. Cohn, London. Eng. Pat. 15,188, July 9, 
1903. 

Xi^N «bikI» or ooncentrated iron ore or wastes,, or 
nnxbaraa ^f these, are joaenlded into briquettes with from 
a to 5; per c«»t. of lime, and the briquettes are 
naVKioned in^a current of hot air and steam, in a chamber 
Huohas that 4aaertbed iu libigvl^at. 21.880, of 1902 <thia 
1203, 4090)v— E. 8. ■ ■! • - — . 


Aluminium ; Method for Soldering . M, Tomdlini, 

Speziu. Eng. Pat. 15,849, July 17, 1903. 

An oxyhydrogen flame obtained by burning previously 
dried hydrogen is used, a tin-aluminium solder being 
applied to the joint, containing from 1 to 20 per cent, of 
tin. The solder is distributed by means of a tool of copper* 
platinum, or other metal which is a good conductor of iicat. 

— E. 8, 

Aluminium; Flux for Soldering (j. Ellis, Boston^ 

and O. .1. Khmigan, Harrisburg. Eng. Pat. 2(1,292, 
Dec. 1, 1903. Under Internat. Conv., Dec. 31, 1902. 

See U.S. Put. 746,802 of 1903 ; this J., 1904, 66.— T. F. B. 

Tin-Coating Machinery [Electrical] ; Temperafure- 

Uejulahng Apparatus for . A. M. Goodwin, East 

Toledo. Eng. Pat. 5iJ09, Feb. 29, 1904. 

Tub space in the tank, above the bath of molten metal ia 
divided by a transverse depressed bridge, extending a little 
way below the level of the metal bath, into two com- 
partments, in which separate bodies of oil rest upon the 
surface of the molten metal The sheets of metal to bo 
tinned enter the bath through the compartment containing 
the greater dqpth of oil. This compartment communicates 
by a valved horizontal pipe with a supplementary tank 
containing cold oil, in which a pump operated by machi- 
nery is placed, whereby the cold oil can be forced through 
an elevated tube on to the surface of the oil in the coating 
tank, whilst the heated oil flows into the supplementary 
tank through a horizontal connecting pipe. One end of a 
vertical pyrometer bar is immersed in the oil, the other 
end being connected to an indicator communicoting with 
an electrical system including solenoid magnets, so that 
when a certain temperature is reached in the bath, the oil 
{)ump is actuated so as to supply cold oil to the same, 
whilst another branch of the system is arranged to coutrol 
the fluid fuel burners ^vhe^eby the bath is heated. Thus, . 
the maiu circuit being established or broken by variatkins, 
in the temperature of the bath^ the latter may be . 

tained at a substantially steady temperature. — E. S. 

It ‘ V ' 

■ ' '' Unii'ibb Htates Patents. - '■ * iV 

Hlast Furnace. G. K. MnnhaH U,S. fiit: . ' 

is,. for “a 



chmge ««tri3ce«'' ■ 'hij^ 'ttf‘ > eiMiter -^jM^tiirtertwl 

aittmoter of the top tbo ittok j^^por.^— T. H. B. 

Furnace ^Jbr Melting Metak, ^oatkoro, Belleville, 
J: il,€oBtteH, rndmliiietrator of said .T. Southern, deceased, 
nssrgnor to W. H. Stteinbrecher, New York. tJ.S. Pat. 
760,495, May 24, 1904. 


' .'Idr 

ao^te dke?' Wmes froin<'One 
baviDg tpoie tkaii two beArtbs, dd|»erppkfta 
; ohamoeffa are provided altewiately ilitli A eiwHd 
I' With a‘ elotted hearth. An arm ex^ndin^ tlifOij^ 

‘slot connects a carrier outside the furnace td tihe 
mechaniam.-^E. S. ■ ^ ’ 


The thick wall front of the hearth or molting chambor 
has a combination of comhuilion chambers leading through 
it, comprising passages adapted at their outer ends to 
receive burners, such passages being enlarged at their 
middle portions, through which they communicate with 
one another and with auxiliary passages which open into 
the molting chamber. — E. S. 

.1/MwmtMw Sulphide and Aluminiufn Alloys; Manu- 

fiwiure of . Miyagoro Onda, Nagoya. U.S. Pat. i 

760,554, May 24, 1904. 


Ore-roastkff Furnace. W. H. Smyth, Berkeley* 

• 0.S. Pat. 761,050, May 24, 1904^ 

Tub beartbs are placed longitudinally adjacent on the ' 
level, and each is divided longitudinally into two eechbnd^ ; 
slightly separated so as to form a slot. A metal framw^; 
bears members adapted to support the hearth seotlooa* 
slots are closed by flexible overlapping plates. The Oro 
stirred by travelling rabbles, Which are worked by tiiumr- ' 
able devices projecting through the slots and snppoitei on/ 
tracks. Compare the preceding abstract. ^£. S. ’ • f 


Alumina or an aluininous ore is mixed v'ith carbonaceous 
imiterials and a metal sulphide, and the mixture is heated 
to a high temperature in a suitable furnace to obtain 
uluminium sulphide and aluminium alloys. — E. S. 


II.-ELECTRO-CHEMISTSY AiTD 
ELECTRO-METALLUEaT. 


Ahiminium i Flux for Soldering — — . (/, Ellis, Boston, 
Assignor to N. L. Foster, Brooklyn. U.S. Pat. 760,73:i, 
May 24, 1904. 

The flux consists of a salt of a heavy metal of which the 
heat of formation is less, and a saline body of which the heat 
of formation is greater, than that of the corresponding 
aluminium salt, together with an organic body. — E. S. 

Ore-Trrafing Furnace, (?. 0, Wilson, Denver. 

U.S. Pat. 760,941, May 24, 1904. 

V HonizoNTAL ore-roasting cylinder is secured within a 
rotating flue cylinder, and projects through a combustion 
( hamber at one end and a smoke-stack at the other end, 
>0 as to form a flue for fire-gases between them. For 
feediug and rabbling the ore, a number of shelves project 
tungentially inwards from the inner periphery of the en- 
closed cylinder, arranged to form a clear space at the axial 
centre, and on one side of each shelf a number of partition 
blades ai*e fitted to stand at a trausverse angular pitch to 
Mich shelves and to the longitudinal cylinder axis, there 
being a dam or apron at the end of each shelf. 1'he 
arrangement of the shelves Ls spiral, so that the ore 
tru/erses the cylinder from the feeding tp the discharge 
end. The closed feeding end of the inner cylinder 
(“^moke-stack end) has a number of curved spouts to 
scoop up ore delivered from a fixed hopper. Au air 
or steam pipe extends into and through the combustion 
chamber a certain distanct; into the cylinder, and provision 
)s made for introducing hot air or superheated steam into 
the discharge end of the same. The flue cylinder has au 
<*nlarged diverging conical end to receive the products of 
combustion from the combustion chamber, which is at one 
end of tlie furnace, opposite to the smoke-stack end. The 
claims include numerous details of the invention. 

—E, S. 

Ore-roasting Furnace, W. H. Smyth, Berkeley. 

U.S. Pat. 761,049, May 24, 1904. 

The furnace has superimposed chambers, the roof to the 
upper and the hearth of the lower, being slotted longi- 
tudinally and substantially centrally to the width of the 
lurnace. The slotted hearth is supported on arches and ; 
transverse beams, to which latter, apparatus is attached to ^ 
maintain the alij^^ment of the slot, whicdi is closed by i 
flexible overlapping plates, so arranged ' as to give way to 
the passing nrm and then automatically resume tneir 
closing iiosition. The supports to the fmnace are such as 
to permit free circulation of ^ir benAdth {he hearth floor. 

A metal skfeleton or frame is suitably Aimnged tb form the 
huppoH: and attachment fofr the rabble! tracks and slot 
mdepmidAutly wi the, hri<^ i KaWbe aw adapted 

to trawl above the h«drlhs,iahd^eYioca ^ actoailng the 
rabbles projeet doimAcmdt fkrcjpgk in the furnace 


(A.)-.ELECTEO.CHEMISTBY* ! ^ 

Standard Cells. F. A. Wolff. E lectroc hem. Ind., 1904,;^'^ 
j 174 — 176. Paper read before Amer. KlectrochAm. 

' Thb author emphasises the superiority of the Weitijf 
I cadmium cell over the C^Jark cell, and urges tiiat , 
saturated Weston cell should bo adopted as one 
I fundamental standards. The importance of the methoda>f^ 

1 preparation of the materials employed in standard cellA 4 a 
I dealt with at length. An electrolytic method for preparing 
I the mercurous sulphate is described. As a working 
, standard the portable cell of the We.ston Electrical , InstrU'^ ^ 
j ment Co, is slated to have given excellent results at the ’ 
American National Bureau of Standards. In this cell a sola* 
tjon of cadmium sulphate is employed saturated at , 4 ® 
and containing no excess of crystals. — E. S. H. r 

Standard Celia ; Preparation of Materials for - aii4 

their Construction. H. S. Carhart and G. A. 
Electrochem. Ind., 1904, 2, 176*— 177. Paper read he^w 
Amer. Electrochem. Soc. ^ ‘ 

Methods are de.scribed for preparing pure mercury, ceodm^BU/ 
sulphate, cadmium amalgam, and mercurous sulphate. 
purity of the latter substance is very important, li ' 
greatly influencos the 
the cell ; it is prepaid 
electrolytic method' idmto ;t!|A 
th at independently , ; 

by F. A. Wolff (see ^rcoei^k V 
abstract). Mercury is em|iE>yml 
as anode in dilute <^1 4 6 ) SkV / 
phuric acid. Using a low*ciAl^i;^t ' 
density and Btirring so «$ ; 

' keep the surface of wie BHewuHr 
exposed. In this way,AijiA ?wStli 
0*8 ampJsre, about 2*8 grt^, ei 
the salt can be prepared m ap 
hour; the product Is free 
I l-.J-'Pu mercuric sulphate and, provided 

pure mercury and sulphurlc'flcat ' 
are used, from other 

salts. As to the construction of the cell, the modified*, 1^,; 
form shown in the figure is preferred. The neCks '^'A 
two limbs are each contracted at 0 , so that the e^ 
hermetically sealed after the materials have beeuihtiNW’i^iiih ; 

Weatak Cell j ^The H. T. Barnes and St 
. J. P^-'Cnem,; i96-^2b7, 'Chum. 



tho«« 'With damp crystals aod a lSpfr c«Bt* I 
attiiilgam have the 0*0055 per cent per d^rec | ! 

vicli a 11 ’7 per cent amalgam, 0*008 per cent, per 
idWee eentjm-ade, The ratio of the E,M,ir. of the Clark 
Ciall at 15° C. and of the Weston cell at 20° C. is 1*40606 j 
and as this value has been determined very accurately, it is 
iimaaterial whether the Clark cell or the Weston cell be 
tiled as a standard. — A. S. 

primary Cell ; Experiments with a New . E. G. P. 

Bousfleld. Electrochem. and Metall., 1904, 3, 730 — 733. 

A CAHBOK pole is immersed in 31 per cent, nitric acid in a' 
porous pot, the outer liquid being a 12 — 1.> per cent, solution 
of caustic soda, with a zinc pole. Initial voltage, 2*6. 
Great “ efficiency for laboratory purposes ” is claimed. 

W. A.C. 

Capper and Aluminium Anodes i Behavimir of . 

JF. Fischer. Z. physik. Cheni., 1904, 48, 177—219. 
llf dilute Bulphuri(‘ acid a film of cupric sulphate gathers on 
copper anodes, whilst oxygen is evolved. When the current 
raises the temperature of the anode, cuprous sulphate is also I 
formed, and the evolution of oxygen ceases. On still 
further heating, finely -powdered copper separates from the 
anode ; in solutions of neutral sulphates, however, the 
powder separa ed, consists of cuprous hydroxide. The 
presence or absence of the film of sulphate, and consequently 
the resistance, depends on the coinparaiive rates of forma- 
tion and solution of the salt. Aluminium anodes, if kept 
cool, develop a film of considerable mechanical strength, 
having a thickness pro})orfioQal to the voltage applied. In 
the absence of special cooling, the film is exceedingly thin, 
and is thrust away by hydrogen bubbles on reversing the 
current ; hence the familiar action of aluminium in converting 
alternating into direct currents.— W. A. C. 

Rotating Electrodes ; Electrolytic Analysis with 
Application of . 11. Atuberg. XXlll., page 6B4. 

English Patents. 

Electric Furnaces or Ovens. A. Eimor, New York. 
Eng. Pat. 28,780, Dec. 31, 11)03. Under Interuat. Couv., 
May 22, 1903. 

Tde electric oven described is one intended for use as a 
dentist’s muffle or small laboratory crucible funiace. The 
plate which supports the articles to be heated, is formed in 
one piece with the door closing the furnace, so that the 
removal of both is operated at the same time. On the 
bottom of the oven is another movable plate, having 
depressions containing a resistance condnetoi, such ae a 
platinum wire, the heating being effected by passing a 
current through this conductor. U or purposes* of observa- 
tion the furnace is also provided with a transparent plug of 
fused quartz. — li. S. H. 

Electric Sectional Furnaces. A. Kimer, New York. 
Eng. Pat. 28,782, 1'fec. .31, 1903. Under Internat. Conv., 
May 28, 1903. 

Tbb furnace is composed of a number of heating sections 
arranged end to end in trough-like conformation, and 
disposed in an approximately horizontal plane, each 
beating section comprising a separate base member and 
opposite side members of refractory material. Each 
meniber is provided with a resistance conductor embedded 
or disposed in suitable grooves in the material. The 
furnace is supported in a frame about its ba^e, sides, and 
opposite ends by means of an intermediate packing of non- 
conducting material, and the top of each section is closed 
with a removable plate of refractory material, each plate 
being provided with an observation aperture having a trans- 
parent covering of mica, quartz, &c. Screws at the comers 
of the frame provide for the vertical adjustment of the 
Ihmaoe. Suitable ports at the ends serve for the introduction 
of the articles to 1^ heated, the latter being centralised in 
the furnace by the upper ooocave surfaces of the refractory 
base members. Each terminal of the resistance conductors 
is bound by means of a buidhig screw to. a slotted binding 
post,«trips of metal being fastened in the slotstor connectors 


rilrtbd pivotally may be used, for ootmeotiisg tlm tiltiods- 
Ming seotinns in series or in multiple, or lorthrdiring ^ 
one or more sections out of the cireuit.-^B. K. 

lEleetric Heating.'] Apparatus for Regtdating ike 
Intensity and Heating Effect of Etednc Cutranis. 
Hoc. Anon. ITnd. Verri^iro et ses D^riv^s, Brussels. 
Eng. Tat. 3912, Eeb. 16, 1904, Under Intemat, Conv., 
Feb. 18, 1903. 

A LAYER of carbon or other solid resistance material, iU 
the form of pow'der or small pieces, ig interposed in the 
circuit of an electric current. By lengthening or shortening 
this resistance the regulation is effected. Apparatus S 
described for industrial and domestic heating, with fixed 
or movable electrodes, to pairs of which the current is 
directed by the use of suitable switches. (See Eng. Pat. 
5921, March 10, 1904 ; this J., 1904, 550,)— K. S. H. 

Electrodes for Electrolytic Purposes ; Maniffacfure of 

. G. W. Johnson, London. Frc»m Chem. Fabr. 

Griesheim-Elektron, Frankfurt. Eng. Pat. 17..‘>87, Auff. 

13, 1903. 

See Fr. Put. 334,684 of 1903 ; this J., 1904, 119.— T. F. B. 

Bichromates and Alkali ; [Electrolytic] Treatment of 
Alkali Chromates for the Production of there- 

from. G. W. Johnson, London. From Chem. Fabr. 
Griesheim-Elektron, Frankfurt. Eng. Pat. 17,588, Aug 
13, 1903. 

See Er. Pat. 334,685 of 1903 ; this J., 1904, 119.— T. F. B. 

Tin-Coating Machinery} [Electrical] Temperatwv 

Regulating Apparatus for . A. M. Gooilw'in. 

Eng. Pat. 5009, Feb. 29, 1904. X., page 664. 

Separating Coke and Other Electric Conductors from 
Cinders and Other Substances } Improved Electrical 

Apparatus for . H. Lelarge. llog. Pat. 5799, 

March 9, 1904. lU, page C53. 

United States Patents. 

Electrodes for Batteries ; Process of Manufacturing 

. D. P. K. L. Porsche and G. A. Wedekind, 

Hamburg. U.S. Pat. 76,056, May 24, 1904. 

See Fr. Pat. 337,276 of 1903 ; this J., 1904, 612.— T. F. lU 

Peroxides [Magnesium and Zinc] ; [Electrolytic] Process 

of Munufaeturing . F. Hinz, Berlin. U.S. Pat. 

759,887, May 17, 1904. 

See Fr. Pat. 337,285 of 1903 ; thi.s J., 1904, 549.— T. F. B. 

Electrivally Smelting Materials; Process of [Cal- 

cium Carbide, ^c.] A. H. Cowles, Cleveland. (I.S. 
Pat. 760,057, May 17, 1904. 

For smelting reducible materials which are normally poor 
conductors of electricity, but whose conductivity increases 
writh the temperature, a charge of the materials and a 
reducing agent is supported in an electric furnace having 
a conducting casing. An electric current, the density of 
which increases along its path, is passed through the solid 
charge, which thus becomes heated to the temperature 
required for it^ treatment. Those portions of the charge 
adjacent to the inner face of the furnace-casing are cooled 
to a sufficient extent to prevent any shunting of the 
current through the casing. (See also U.S. Pats. 750,098—6 
and T-'iO, 170—1 ; this J., 1904, 192— 3).— R. 8. H. 

Calcium Carbide ; Process of Making . A. H. 

Cowles, Cleveland. U.S. Pat. 760,812, May 17, 1904. 

A RE8ISTANUK conductor either of molten carbide or of 
some independent material, is heated by the passage of the 
electric current through it, to a temperature sufficient to ^ 
cause the surrounding carbide mixture to react, and to ; 
brin^ the carbide into a molten condition suitable fpr u 
ta^pit^. (Bee alio U.S. Pats. 750,098—6 and 750470^1 j ' 
this J.j, 1904, 192—3, also preceding abstract.)— Ft. H. ^ 


dminff Sobimt*, 

Assig&ctf to Schw&Ff ^itom Britk Co. XT.S. Pot. 
760^71, May 24, 1904. /X., page 662. 

Purifying Water ; {EleetricaC} Method of — , ' 
V. M. George. U.S. i*at. 761,044, May *24, 1904, 
XVIII. B., page 676. 

Nitro Compounds t [Electrolytic'] Reduction of — . 
M. Buchner. Assiiornor to C. F. Boehringer iind 
Soebne, Mannheim- Waldhof. U.S. Pat. 701,284, May 
31, 1904. 

S£K Eng. Pat. 13,543 of 1900 ; this J., 1900, 893,— T. F. B. 
Freuch Patents. 

[Eketric] Furnace. Le Roy W. Stevens and B. Timmer- 
man. Fr. Pat. 339, .532, Jan. 12, 1904. 

Sfe U.S. Pats. 749,460 and 749,461 of 1904 ; this .T.. 1904, 
192.— T. F. B. 

^^Electric"] Fwnace. Le Roy W. Stevens and B. Timmer- 
man. Fr. Pat. 339,583, Jan. 12, 1904. 

Skk U.S. Pat. 749,402 of 1904 ; this J., 1904, 192.— T. F. B. 

(B.)— ELECTRO-MET AXLURGY. 

Electrolytic Iron. C. F. Burgess and C. Hainbuechen. 
Electrochein. Ind., 1904, 2| 183 — 185. Paper read before 
Amer. Electrocbem. Soc. 

I'liE authors show how it is possible to obtain electrolytic 
iron in large quantities and at reasonable cost. As 
electrolyte a solution of ferrous sulphate with a certain 
percentage of ammonium sulphate, was employed. The 
current density was 6 to 10 amperes per square foot of 
cathode surface, and at the anode slightly less. The P.l). 
for each cell was a little under 1 volt, and the temperature 
of the electrolyte 30° C. The anodes were of ordinary 
grades of wrought iron and steel, the starting sheets for 
the cathodes of sheet iron. The current efficiency was 
ii(!arly 100 per cent. The electrolytic iron absorbs large 
quantities of hydrogen during deposition, which accounts 
for its extreme hardness. — R. S. H. 

Fcrro-Nichel from Pyrrhotite ; Manufacture of . 

[Electric Smelting]. E. A. Sjostedt. Electrocbem, 
lad., 1904, 2 , 188. Paper read before Amer. Electro- 
chem. Soc. 

The author has investigated the electric furnace treatment 
of uickeliferous pyrrhotite of the Sudbury district. The 
partially roasted ore, mixed with lime and coke, was 
reduced, yielding a ferro-nickel pig, containing .3 per cent, 
of nickel. About 200 h p. produce a ton of ferro-nickel per 
24 hours. The total cost of production at Saulte Ste. 
\Jarie (Canada), is estimated at about 5/. 5.'?. per ton. 

-R.S. H. 

Electrolytic Copper Rejining ; The Economic Balance in 

. L. Addaks. Electrocbem. Ind., 1904, 2 , ISO — 

181. Paper read before Amer. Electrocbem. Soc. 

By economic balance is understood Uie interdependence of 
the conditions of working, and their bearing on the cost 
of manufacture. The three chief factors are tank 
resistance, age of electrodes, and current density } but all 
of these factors are of a somewhat complex nature. The 
tank resistance is made up of metallic conductors, contacts, 
anode slimes, counter E.M.F., electrolyte and a negative 
quantity due to imperfect efficiency. The author enters in 
detail into the relative importance of the several varying 
conditions, and shows how these conditions may differ in 
importance from one refinery to another, according to local 
conditions. The only way to solve the problem of cheap 
production is to consider the multiplicity of relations a pair 
at a time, and finally decide on those most favourable for 
the particular works cottcetned. (Compute this J., 1903^ 
1855.)— R* S. H. " ; 


Attlbe ordinary temperature end with k 
ampere per sq. dcm , nickel goes qhiUttitidVely 
solution in electroli^tes containing haloid s^tg or 
and in sulphuric keid. but in solutions of other 
« passive ** j in sodium acetate solution the behaviour of ,fte 
nickel depends upon the treatment to which it Jbas ItMen 
previously subjected, but it exhibits a distinct toQdett^ to 
become passive. Increase of temperature favours, asTn 
tbe case of other metals, the change' to the active condidoii.. 
In potassium hydroxide solution, nickel is passive evon At 
80° C., and partially so, also in ammonium oxAlate and 
: sodium acetate solutions. Increase of current dcxisit^ 
renders the meml more passive ; the concentration of 
electrolyte is without influence. In sodium carbonate and 
potassium hydroxide solutions, the passivity of the nickel 
may be due to tbe production of an insoluble coating oa 
the metal, but io the other solutiou.s it appears to be a 
phenomenon depending on the reaction-velocity. The ions , 
are formed too slowly, hence evolution of oxygen must taka 
I place. A small addition of sodium chloride to a solution 
I in which the nickel becomes passive, suffices to bring the 
I rate of formation of ions to the degree requisite for the, 
j quantitative solution of the metal; addition of sulphurla 
acid is less effective. The addition of sugar or acetone is 
' without effect. — A. S. J 

I 

Palladium ; Electro-deposition of—^, R. Amberg. 

Z. Elektrochem., 1904, 10, 886 — 887. 

For the electrolytic precipitation of palladium, and for the 
determination of the atomic weight of this element, tb© 
author makes use of a solution of palladious-ammouium 
chloride (PdCl 2 . 2 NH 4 Cl) such as was used by S. Cowper- 
Coles (this J. 1899, 589), Under ordinary conditions the' 
current density must be very low (0‘013 ampke per 
100 sq. cm.); but with a rapid rotation of 600-— 650 
revolutions per minute, currents up to 0*3 ampere can be 
employed, and about 1 grm. of the metal deposited in 
3 hours. It is advisable to work at 60° — 65° C., and, above 
all, it is important not to exceed the critical P.D. of 1’25 
volts, above which point peroxide appears on the anode, anA 
the metal is no longer deposited in an adherent form. 

— U. S. H. 

Furnace; Electric — . P. U. J. Willis, Kingston. 

From E. A. Sjostedt, Sault Ste. Marie. Eng. Pat. 14,96A, 
j July 6, 1903. 

! See U.S. Pat. 726,364 of 1903 ; this J., 1903, 637 T. F. B. 

English Patents. 

Furnaces ; Electric. [Induction Furnace,'] 0. Frick, > 
Stockholm. Eng. Pot. 4866, Feb. 27, 1904. 

In order to avoid too great self-induction a transforaicr 
furnace is constructed with the annular crucible, which 
forms the secondary circuit, surroundiog one leg of a 
m^netic iron core, the primary coil being wound around 
I this leg, but above the melting crucible. In this manner 
! the distance between the primary and secondary circuits 
I is made very small ; which can only be accompilished 
i otherwise by making the inside wall of the annular crucible 
I inconveniently thin.— R. S. H. 

Electro-Magnetic Separators. The Edison Ore-Milling 
Syndicate, Ltd , London. From T. A. Edison, Lle\ve%nr/ 
Park. Eog. Pat, 14,295, June 27, 1903. 

Tq the drawing below, showing a portion of the 
separator in transverse section, the pole pieces 5 
7 are of considerably greater length than the 
the magnet, corresponmng in length to the inhllht^J 
chute )3, on to which the ore fiills firom the ho|rper 
and is deflected on to the inclined board 14, 
descend to the pole pieces 5 near its edge, wbebk^ 

■ -non-magnetic poi^ions pass by gravity to 
^'pirtitien' , whilst the magnetic , pctriidn# >re 

’thfi’. oppi^e -f ole piece' t* 









more Mpeciaily CtuiaihWniier t Proee$$ for 

,ir'Jhii^ng< . Anoo. dee U»iii«B* E.deBrayn. 

ijV. Pat. 8d8*678, Oct. 14, 1£08. Under Internat. Cost,, 
WOet. IG, m2. 

I^g. Pat. 22,085 of 1908 ; this J., 1904, 69.— T. ¥. B. 

i and Fish Guano } Process and Apparatus for the 

faeture of H. J, A. Pom pe van Meerder- 

IvPr. Pat. 838,472, Nov. IH, 1903. 

>-r 

Thb fish i» boiled -with water under a pressure gradually 
increasing from 3j atmos. inclosed vessels provided with 
agitators. This is claimed to give a greatly increased yield 
of oil, and to leave a sterile residue of fish guano, — C. A. M. 

Petroleum and its HomoJogues t Process for Saponifying 

— . F. ,J. Lotbammer and {\ Trocquenet. Pat. 

338,686, Oct. 19, 1903 ; and Addition to same, Oct. 29, 
1903. III., page 655. 

So^S containing Phenol or Crcsol irhich are Soluble in 

Water or form Emulsions ,* Process for Solidifying , 

at the same time Increasing their Activity. E. M. llaetz. 
Pr. Pat. 338,556, Dec. 31, 1903. 

Se* Eng. Pat. 27,889 of 1903 ; this J., 1904, 500.--T. F. B. 


Xm— PIGMENTS, PAINTS ; KESINS, 
YABNISHES : INDIA-EIJBBEK. Etc. 

(A.)— PIGMENTS, PAINTS. 

English Patent. 

Colouring Matter Lakes [from Azo Dyestu^-, Manu- 
facture of . J. V. Johnson, London. From 

Badische Anilin und Soda Fabrik, Ludwigshafen-on» 
Rhine. Eng. Pat. 15,493, July 13, 1903. 

JLnsolublk azo dyestuffs which have a soft, oily, or 
resinous consistency, or which are soft or liquid at about 
100° C. {e.g.i those prepared from diazotised crude xylidine 
or toluidino and i3-naphthol, &c.), are warmed and intimately 
mixed with a sr.bstratuin of finely ground, dry barium 
sulphate, kaolin, alumina, &c,, and the paste dried, or 
employed directly in the moist condition. f)ther substances 
which assist the “liquefaction^ of the dyestuff may be 
added, such as phenols, glycerin, aniline, the alkali salts 
of higher fatty acids, &c. Other azo dyestuffs which 
are not alone adapted for use by this process (e.g., “aniline- 
HZO>betanaphthor') may be added to the dyestuffs first 
mentioned, and can then be u.sed for lake -making by this 
process. In the place of the usual white substrata for these 
lakes coloured compounds, such as minium or previously 
prepared lakes, may be used. As an example of the pro- 
cess, two parts of “ aniline-azo-phenol ” and three parts of 
sodium ricinoleate are melted by steam heat, and incor- 
porated with 00 parts of ground barium sulphate and 10 
parts of water ; when dry, a yellow hike is said to result. 

^ — T. F. B. 


pigments, md Froeess if Mttkisw W. J. Atihbmttdr ( 

* -and J. Morton. Fr. Pah 338,560, Ueo: 81, td08. . ' , 

Bms tr,S. Pat. 751,444 of 1904; this f , 1904, 260.— T. I^. B. 

(j5.)-EESINS, VARNISHES. 

Varnishes ,* Studies on . A. Tixier. Monit. Soient., 

1904,18, 413—421. 

A VAKNisH consists of a solution of a substance, 0, such as 
a gum, resin, &c., in a solvent, S. If to this solntion there 
be added a second liquid (an “insolvent”), I, which is 
miscible with S, bat in which C is insoluble, a limit, A, will be 
reached beyond which any increase in the quantity of I will 
cause precipitation of some portion of C. This limit, A, may 
be represented by the formula ^ f where s is the weight 
of the solvent S, and i that of the “insolvent” I. The 
application of this law of “ limit solvents ” is of particular 
intere.st in the study of varnishes. Varnishes may be 
classified as “ perfect ” (consisting wholly of C + S), and 
“imperfect” (0 + S + I), and each of these groups may 
further be subdivided iuto “volatile” and “semi -fixed” 
varnishes. In the “ perfect ” varnishes C is soluble in all 
proportions of S ; such are those containing colophony or 
resinates dissolved in alcohol, oil of turpentine, &c. Of 
the “Imj^rfect” varnishes those made from copal are 
the most important. In consequence of ihe insolubility of 
the gum-resins classed as copals in most of the liquids 
suitable for varnish manufacture, it 1ms hitherto been the 
practice to form S by the partial depolymerisatiou of the 
copal at a high temperature. During this “preliminary 
fusion ” a loss of weight, which may reach 20 per cent., 
takes place. The author has, however, shown (compare 
Fr. Bat. 334,430, 1903 ; this J., 1904, 69) that terpineol is 
a solvent for unfused copals. The suitability of terpineol 
4or playing ihe part of S in a copal varnish is, moreover, 
increased by its high boiling point (218° C.). For if in a 
varnish consisting of C, S, and 1, 8 be more volatile than I, 
there is ^ tendency during the drying of the varnish for 

the ratio * . to fall below the limit A, in which case 
,v -t- t 

precipitation of C, and consequent turbidity of the film, 
w’ould occur. Solutions of copal in terpineol may therefore 
he mixed with alcohol, oil of turpentine, &c., in any propor- 
tion below the solvent limit, and the resulting films retain a 
portion of the terpineol, which confers on them great 
flexibility and durability. As a general rule the gum-resins 
exhibit the character of acids or mixtures of acids, with 
only traces of saponifiable esters. The optical rotation 
ranges from --- 83° 8' to 82° 24'.— M. J. S. 

j United States Patent. 

Shellac J Substitute for . C. Ludwig, Schbnberg. 

U.S. Bat. 760,541, May 24, 1904. ' 

FiFTY-hix parts of “ cheap resin,” soluble in alcohol, are 
added to a boiling solution of 9 parts of potassium 
hydroxide in 140 parts of water, 1 to 1*5 parts of oleic 
acid are added, the mixture is diluted, and dilute sulphuric 
acid added ; the precipitate produced is suitable for use as 
a substitute for shellac. — T. F. B. 


United States Patent. 

Comoosition of Matter [Varnish']. C. Ellis, Assignor to 
O. M. Port, both of Boston. U.S, Pat. 760,185, May 17, 
1904- 

Th® compoeition of matter consists of a metallic palmitate, 
such as zinco-alumioium palmitate, dissolved in linseed-oil, 
40 which Chinese wood-oil, gilsonite, and turpentine, or 
other similar substances, are added.— A. G. L. 


Febnch Patents. 

Litkapone and Glauber's Salt s Process of Making 

\V, D, Gilman. Ir. l*aL 888,682, Oct. 27, 1903. Under 
Ititemat. Conv., Oct. 30, 1902. 

8«»U.8.P>P. 732,782 of 1908 } thil J., 1903, 918.— T, F. B. 


(C.)— INDIA-RUBBER, &o. 

Engubh Patent. 

Iwiia Rubber Substitutes f Manufacture of — . The 
Velvril Co., Ltd., London, and .T. S. Howkins, Thornton 
Heath. Eng. Pat. 13,306, June 13, 1903. (See also 
Eng. r*at. 21,995 of 1895.) 

Nitrated castor or other oils are heated for, say, 10 
hours, a temperature of 180° C., the resulting product 
being a tough elastic body, which may be used as a 
substitute for rubber. 

The same effect may be produced by adding to the 
nitrated oU, 2 per cent, of lead peroxide and heating to> 
lOOi^Ui with constant stirring (eompara this J„ 1899, 972)*. 

•~*J« K. B, ' V . 



xi7.-!i!iinimc^: m!m&. am size, 

Kangafvo Leather / Manufacture of — r-^. B. Kolmstein. 

Der Gerber, 1904, BO, 97—99, 111—112, 145. 

K\NGAROO WdeB are tairned (1) with pure gambler, (2) 
as dongola ’’ or chrome for shoes, and (8) as “ splits ” for 
enaraelliog. the ** flesh splits ” with oak and the '• grain 
splits ” with chrome. 

jPreparatory Treatment. — One pack (500 kilos.) of dried 
skins are placed in an old “ soak,” handled the same day, 
transferred to fresh water (containing? sodium sulphide, if 
necessary) the next day, stocked on the third, and then put 
m water containing salt to lurther soften them. Instead of 
the stocks a travelling millstone is often employed, as by 
its use alone the workmen can soften down the hard places 
in the hides. They are washed twice in fresh water and 
pass to an old lime-liquor, being lifted the following day. 
On the third they enter a stronger lime-liquor, *•' sharpened ” 
by the addition of lime (90 kilos.) and realgar (2 kilos.), arc 
lifted the next day, the pit is strengthened up on the lifth 
day, and on the sixth the skins are washed off in lukewarm 
water, unhaired, and fleshed ; again washed, smoothed on 
the grain with a stone sleeker, and then passed to a bran 
drench employed in the usual manner. 

Gambier Tannage. — The skins are coloured by paddling 
in an old gambier liquor (22° Barkometcr) for about 30 
minutes, and then suspended for 12 days in liquor of which 
the strength is gradually raised to 12’. They are then 
pressed and sorted. Fuller skins are obtained by adding 
salt to the first weak liquors, chiefly to suppress fermenta- 
tion and decomposition of the tan, drumming or paddling 
for 2 days in 12° liquor, and laying away for 16 days m 
fresh 34° liquor. The tanued skins are well washed, set 
out by the machine, oiled on the grain, and dried at 70° — 
80 ° 1<\, in a dark room if good colour is desired. 

Dongola Tannage.^Tiie lightly tanned skins may be 
retamied with such a mixture as (for 200 middle-weight 
skins): alum (2 kilos.), salt (4.*. kilos.), flour (12 kilos.), 
cgg-yolks (10 doz.), olive oil Cj litre), and water (24 
litre.s), made into an emulsion, after which they are finished 
in sumac. A simpler process is to dissolve salt and alum 
in the gambier liijuor (12° — 24° Bk.), and add flour and 
egg-yolk to the fat-liquor. Also the skins may be first 
pickled in salt and sulphuric acid, or salt and aluminium 
sulphate tor 24 hours, neutralised, washed iu brine of 25°, 
and then tanned with gambier liquor containing flour, 
egg-yolk, and some neatsfoot oil. 

Other Vegetable Tannages. — Canaigre extract followed 
hy palmetto extract has been employed successfully on root- 
gauibier iu the suspenders, with quebracho extracf, or 
quebracho with hemlock, iu the stronger liquors, aud final 
treatment in sumac. 

Chrome Tannage. — A basic chromium liquor gradually 
increased from 4° to 40° Bk., followed hy druaimiog in 
stronger liquor, is sometimes used, but the two-bath process 
is more usual. Chromed skins, when carefully neutralised, 
may he further tanned with mangrove (R. Catechu brand) 
or palmetto extract. 

Finishing Procmes.—Skins tanned with gambier are 
damped down and washed over with dilute lactic acid (4 litres 
of 90 per cent, acid iu 200 litres of water per 80 kilo.s. of dry 
leather). Tliey are then given a sumac bath. Fuller and 
softer leather is obtained if the skins ore treated in this 
order after lying fur some time, than if treated with sutnac 
immediately after the gambier tannage. After again lying 
covered up with a cloth, they are fat-liquored with soap and 
.sulphonated oil, or neutral soap and besi French moellon 
(i kilo, and .5 litres respectively per 80 kilos, leather), set 
out on both sides, and hung up to dry. They may be fat- 
liquored a second time, washed with lactic acid, aud, before 
dyeing, treated first with warm sumac and then tartar 
emetic. They are dyed in a drum or paddle, set out, oiled 
on the grain with light seal oil, dried on frames, and glazed 
with a soap and oaseia finish. 

Blacked Shins receive a farther quebracho (J) aud 
hemloc'.k (J) bath of 35® Bk. before being fat-liquored. 
The following fat liquors are arranged each for 80 kil'>8. of 
dry leather. 


(1) Watqr (100 lititE), hatd 

borax (300 grms.), ealci^ oarboottW 

(UH> gnn*.). 

(2) Brown cod-oil (4 litres), potmliitn carbonate 

gnus.), w'ater (50 litres), ^ 

I (3) OUvG-oU (4 litres), cod-oil (4 litres), mofflloq. (2 
litres), hard soap (i kilo.), borax (300 grms.), water^||^ 

litres). ^''^9 

(4) Kffg-yolks (3 doz.), olive-oil (I litre), soap 
water ( 1 C litre ■« ) . 

(5) Neatsfoot oil (6 litres), sod oil (2 litres), boiSiSpIflO 

grms.), water (50 litPjs). ^ 

(6) Egg yolk (4 litres), cod-oil (6 litns), borax (30i> 
grms.), water (100 litres). 

After fat-liquoring, the leather is piled and allowed to 
lie for at least 14 days, them damped down again and 
treated with turmeric (5 kilos.) and sumac (5 kilos.) in 
water (100 litres per 140 kilos, of leather). This is 
drummed in at 36° for 80 minutes. The skins are washed 
off and thm blacked. A first dressing is applied, made 
from pota-^sium bichromate (1] kilos.), ammonium chloride 
(2^ kilos.), and borax (2| kilos.) in water (100 litres), to 
avoid the use of urine. Then follow two coats of the 
following: logwood extract (60 kilos,), calcined sodium 
carbonate (10 kilos.), fustic extract (10 kilos.) in water 
(1,000 litres), aud a final coat of ''copperas” (ferrous 
sulphate) solution or copperas w ith ‘‘ blue vitriol ” (copper 
sulphate). The blacked skins are then washed on the grain 
with cold water, set oit on the machine, and oiled with 
neatsfoot oil. Mould is liable to form on damp skins left 
ou the horse, but may be avoided by a weak coat of phenol. 
When dry the skins are damped down, smoothed on the 
grain, and glazed, usually with a final coat of tragacanth and 
mineral oil.— R. L. J. 

Tanning Materials ; Extraction of Vegetable 
L. Manstetteh. Collegium, 1904, 130—133, 145—151. 

The author discusses the x>i'>nciples of the various methods 
used by tanners for extracting barks and other solid materials, * 
and advocates systems that involve quiet maceration at 
carefully regulated temperatures (rather than violent 
agitation at higher temperatures), such, for instance, as 
the slow displacement, by steam pressure from above, of the 
warm liquor in the leaches. — R. L. J. 

Palmetto Extract ; Manufacture of . B. Kohnsteln. 

Der Gerber, 1904, 30, 112—113. 

'Fhe w’hite or scarlet-red roots of the feather-palm (Sabai 
serrulafd), growing freely in Georgia aud Florida, are 
collected and crushed between rolls. Usually old sugar- 
cane presses are omj)loyed. The roots contain about 
40 per cent, of water, and the astringent juice is caught 
in vessels and concentrated iu a vacuum pan to about 
30® B. This method is preferable to extraction with 
water, because only foul swamp water, cootaining much 
salt iu solution, is available — R. L. J. 

English Patents. 

Tan and like Fuel ; Furnaces for Burning — . D. M, 
Myers. Eng. Pat. 5045, March 1, 1904. II., page 653. 

Waterproofing of Materials^ such as Tissues, Fabrics, 
Paper^ Leather, and Cords. S. Serkowski. Eng. P4t. 
8433, .\pril 12, 1904. V., page 659. 

United States Patent. 

Bleaching Leather ; Apparatus for — . E. C. Amidon, 
Carry. U.S. Pat. 7.59,844, May 17, 1904. 

The skins are attached to an endless carrier, which aulto- 
matically immerses them iu the bleaching vats for uny 
required time, au I then lifts and removes them. — R. L. JF. 

French Patent, 

Skins and other Materials ; Degreasing of * hg 

Tetrachloride or other Volatile Solvent, C. Lallein«|'%J:j 
Fr. P»t. 888,493, March 28, 1908. : ; 

A aEi,r.«o!iTAiiui> and hermetically clnaed 
which id! the operations of extracting greaec, 





joinufjti ism 




^ttmotcd, aud roeovcriupf tb^ solvent, ape 
to ^ t^Qiducted witlsOut lo«9 of solvent or exposure of the 
" T^jorltmen to its fumes.-*-R. L. J, 

# ' 

XV.-MANUEES, Etc. 

J^thamsted Experiments. Plans and Summary Tables 
afrartged for Reference in the FieldSy 1904, pp. 22. 
Jjawes Agricultural Trust. 

The pamphlet cojitiiins, iu addition to the usual summaries 
relating to the (!outmuous experiments on four-course 
rotation (.')7th year), on miingels (29Lh year), on grass 
laud (49th year), on wheat (Gist year), nnd on barley 
(53rd year), results obtained with unmanured wheat, grown 
for five years after various leguminous crops, and Avith 
unmanured barley, grown for two years on the old potato 
plots. The institution of noAv experimeutR on the cropping 
and diBeaso-resisting powers of nine varieties of potatoes, 

^ land on mangels and swedes, in Avhich the manuvial effect of 
,^^«aleiam cyauamide Avill be compared with sulphate of 
ammonia, are also recorded. An interesting illustration 
of the after-effects of manures is afforded by the experi- 
ments on unmaiiured barley on the potato plots, which had 
been variously raanured for 2G years. Large yields of 
barley were obtained the first year (19D2), and in 1903 
the yield, although much less on all the plots than in 1902, 
was about twice as liigh on the j)lots to which ammonium 
salts or nitrate of soda had been applied for the last time 
in 1901, as on the continuously unmanured plot; Avhilst 
Oil the plots which had been turnished Avith a complete 
mineral fertiliser as well as with nitrogen, the yield Avaa 
nearly three times as high, (Sec also this J., 1890, 871 ; I 
1891, 938.)— X. H. J. M. 

Nitrous Avid ; Formation of — — , a?td Nitrification as a 
Chemical Process in CvHui'e Soils, V. Sestini. Landw. 
Vers.-Stat, 1904, 60, 103 — 112. Chein. Ceutr., 1904, 1, 
149t3— 1500. 

AcCOrhino to Bonnema (Chem.-Zeit., 27 , 148) ferric 
hydroxide is capable of o-xidising free nitrogen to nitrogen 
trioxide. The author finds, however, that it is not the 
nitrogen of the air, but the ammonia present therein, Avhicb 
is oxidised by ferric hydroxide and converted into nitrogen 
trioxide. There is thus no increase of assimilable nitrogen, 
but only a change of form of the latter. From further 
experiments the author eoncladcs that the whole of the 
nitrous acid present in soils is not produced by Rac. 
nitroaomonasy but that a part is produced in a purely 
chemical manner. — A. S. * ; 


the tehtperaturo rises to d44°C., wh«n syropy pboSphfHrio 
neid it added in qnsnt^ saffiftiam to potasfltdvs 
.dihydrogen phosphate with the potash present. After 
cooling, the ffltrate is concentrated nntit it boils at 
153’^ C., cooled to 80^ C., and 96 per cent, alcohol added* 
The mixture separates into a syrupy portion containing the 
amino-acids and an alcoholic solution rich in betaine. On 
adding syrupy phosphoric acid to tbe warm alcoholic 
solution, betaine phosphate separates in distinct crystals. 
When cold, the precipitate is washed with alcohol, de- 
composed with nnlk of lime, and tbe remaining lime 
removed Avith carbon dioxide. The filtrate is concentrated 
on the Aviiter-bath and the betaine obtained recrystallised 
from alcohol, lletaiae phosphate is soluble in Avater and 
easily crvstalHses in anhydrous granular crystals which 
melt at 199'" — 2flcf C. to a clear liquid. At 234® C. decom- 
position occurs with frothing and escape of gases which 
smell of amines. The yield of betame is about 12 per cent, 
on the dry solids of the molasses lye. — L. J. de W, 

West Indian Starche^i, W. R, Buttenshaw. West Ind. 

Bull., 1904, 6, 1—40. 

The author gives the results of the microscopic examination 
of a large number of starches prepared from West Indian 
plants. A large majority of tbe specimens examined were 
"‘root ” starches. Attention is drawn to the unsatisfactory 
nature of the artificial methods of classification that are in 
use at the present time. Several of the starches examined 
Avould probably be suitable for lanndiy purposes, Avhilst the 
meal from some of the starch-yielding plants, e.r/., from the 
cho-dho root and yam bean, forms an easily digested food. 
A short bibliography is appended to the paper.— A. S. 

Sugars f M icrovhemical IJctecfion of by Phenyl- 

hydrazine Acetate, ,K. Senft. XXITL, ]i'age 685. 

Sugar Determination ; Volumetric .. 

L. Roscnthaler. XXIII., jiage 686. 

United States Patent. 

Organic Acid from Beetroot Muhisse'^, and Proeeas of 
mahing same. JI. Sclinider, Uoiiningeii. U.S. Put 
701,412. May 31, 1904. 

See Kug. l*at. 20,851 of 1902 ; this J., 1903, 920. T. F. B, 

French Patents. 

Evaporating Appnraiu.H for Concenfratina Syrup.H, 
Brine, ^’c. F. Meyer. Fr. Pat. 338,430 , Noa. 19, 1903 . 
See Kng. Pat. 19,902 of 1903 ; this J., 1903, 130].— T. F. B. 


French Patents. 

Fish Oil and Fish Guatio ; Process and Apparatus for 

the Manufacture of . H. J. A. Pompe van 

Meerdervoort, Fr. Pat, 338,472, Nov. 18, 1903. XTI., 
page 670. 

Molasses and similar Sub.stnnces [Fertilisers'] ; Process 

for Drying and Preserving . L. L. Honor6. Fr. 

'Pivt, 338,517, Dee. 30, 1903. Next col. 

XVI.-SUGAR. STARCH, GTJM. Etc. 

Saturation ; Double and Triple . K. Andrlik and 

V. Stanck. Z. Zuckerind. BOhmen, 1901, 28 , *381 — 404. 
Neither in the laboratory nor in the works can any 
marked chemical difference be detected in the purification 
produced by double as compared Avith triple saturation, 
although in tbe latter case suIphuiDus acid gave a greater 
purification than carbonic acid in organic substances, but 
with an increase in inorganic constituents. In practice the 
view prevails that triple saturation is of great value in giving 
the bwt results and yielding tine products. — L, J. de W, 

Molasses Waste Lyes ( Preparation of Betaine from . 

K, Andrlik. Z. Zuckeriiid. Bbhmen, 1904, 28 , 404—406. 
Molabses dye at 70*4'^ Bg. ir^m the strontium 
rificatioti proee's is used, lye is gently boiled nntil 


j Molasses and Shtilnr Snbstanees [Fertilifters] ; Proce..^a 

I for Drying and Preserving . i.. L. liouore. Fr. 

! Pat. 338,517, Ih c. 30, 1903. 

I Molasses or othi r similar residu(‘s from the manufaeture 
of sugar are reduced to a state in AAliich they contain only 
a small proportion of water. They an* then made alkaline 
by the addition of sodium carbonate and boiled for 5 or 
10 minuti's. A considerable deposit of nitrogenous matters' 
then separates out, perfectly free from hygroscopic mueila- 
ginous matters. This deposit is dried und utilised as a 
j fert'liser, whilst the liquid residue is mixed with a 
: pulverulent material and the mixture dried, the resulting 
mass being also used for fta-tilising purposes.— J, F. B. 

XVII.-BREWING, WINES, SPIRITS, Etc. 

Culture Yeast j Vitality of certain Races [Frohberg, Saaz, 

Race II. and Race XII.] of in the Moist State at 

Low Temperatures, ana the Influence of various 
Organisms on these Yeasts. W. Hemieberg. Woch. fV 
Brau., 1904, 21, 260—263, 288—290, 299—301, and SIO 
--812. 

The duration of vitality is sliortest in tbe case of Sa^s 
yeast, then follow Race II., Race Xll., and Frohberg yeast* 
Low temp^^ratures are especially favourably, to,.pro!oBgiwlb 
vitality ] at 7° C. in tbe case of Frohberg yeast onc^ fifth ‘of' 
the oelis were alive after 130 days, although the condiliony 




were no .the 

period <)f » ^ilt oell 5 i| 

<>vx:epdoiin%Nrm m hSi^ aifd mltockiit/ ift t^ «a«e ^ 
Krohberg yeatt, »e endnwed with » kitoh longer life than 
the bulk of the yeast oellfl» The youngest, immatan* cells 
always die first. The period of ritality depends Mso on the 
manner of cultivation ; prolonged contact with the fermented 
wort is unfavourable. In vessels contammg larcre quanti- 
ties of yeast the cells generally die earlier than^ in those 
containing smaller bulks, owing to the accumulation of 
metabolic products. For the same reason the cells in the 
bottom layers die earlier than those near the surface; 
preservation in cotton wool is favourable. The gradual i 
drying of the yeast exerts at first a favourable influence, I 
hut when the moisture falls below a certain point all the j 
cells die. The addition of a large quantity of water is ! 
generally very unfavourable ; it intensifies the metabolism 
and restricts respiration ; in presence of water a growth of i 
new cells occurs at the surface. In closed vessels the yeast l 
(lies earlier than in open vessels, owing to the pressuiv of | 
the carbon dioxide produced. In the early stages of storage 
the cells do not multiply, but later the products of au5>- 
digestion afford nourishment for a surface growth. The 
production of spores daring storage was observed only in 
the case of Kace II. Infection with lactic acid bacteria 
appears to be without infiaenee on the vitality of the yeast, 
hut Oidtum lactis am\]Peniciilium giaucum kill the yeast 
cells ; the latter organism brings about the digestion of the ! 
cell membrane of the yeast. Infection with mould-yeasts ! 
also reduces the period of vitality. — J. F. H. 


of tha ehjiyitte hre 

diffoj^mt part*. 50 c*c.of a 2 pet erfti 
treated at 0. with 0 05 gtm, of tho diff^reat 
preparations, and the temperature was edntiniKmidy 
m 30 minutes to 56° C. ' 

Diastase fiom the Endospems.^^lAqnetimiliyn wak 
rently oomploto after 20 minutes, and sacchaiifioatii^^k 
complete after 30 minutes. 

Diastase from the Acrospires dnd .Liqnefahtfiiii' 

was complete after 14 minntes and Haecharification aftdr'^ 
35 minutes. 

Diastase from Eootlets. — Liquefaction was eotnfilete Ih ' 
5 minutes, but the iodine test showed the presemie of sfaruh' 
after four hours. The filtered mush had absolutely 
reducing action on boiling Fehliug’s solution. This prepara- 
tion, moreover, completely liquefied a thick starch paste in 
a few minntes. 

The above observations show conclusively that the ItarChW 
liquefying and the saccharifying powers of malt diastase 
are due to the presence of two distinct enzymes. Thd 
liquefying enzyme occurs in the roolets in cOniideraWe 
quantities, and it is there accompanied by sn^ sibtdl 
quantities of the saccharifying enzyme, that the latter is* 
totally destroyed during the operations necessary for the 
isolation of the diastase. — J. F. B. 

Green Mali ; Starch Dgdroly/nng Enzymes in - — 

A. Poliak. Woch. f. Bran., 1904, 21 , 317 319. 


Pressed Yeastsy with Squarrose Budding Chains, 

J*. Lindner. Z. Spiritusind., 1904, 27 , 225 — 226. 

As a result of the observations recorded in a previous paper 
(this J., 1904, 497) the author has pat forward a proposal 
tliat all pressed-yeast factories should agree to use only 
such yeasts as form squarrose budding chains when culti- 
vated for 24 hours in a hanging droplet ( loc. cit.), in order 
to facilitate the diagnosis of adulteration with bottom- 
fermentation beer yeast. These observations have now 
been extended to several samples of pressed yeast manufac- 
tured in Vienna, with the result that the general law has 
been further confirmed. The introduction of a general 
custom such as that suggested would enable both the 
inauufacturer and tho analyst to pronounce on the purity 
uud type of the yeast in the simplest manner. Figures are 
given illustrating more clearly the nature of the difl’erences 
observed in the form of the budding chains.— J, F. B. 

Green Malt ; Distribution of the Diastatic Enzyme m . 

11. F. von Teichek. (Uiem. Ind., 1904, 27 , 270—275. 

Grkkn malt corns, germinated until the length of the 
iicrospire reached three-quarters of that of the corn, were 
dissected, and the component parts were dried over 
f’ulphuric acid. From about 4,600 corns there were 
obtained in the dry state, 169 *5 gnus, of endosperm! and 
Imlls, U*02grras. of acrospires and soutella, 10-95 grras. 
of rootlets. Each product was finely ground with sand and 
washed with absolute alcohol; the enzymes were then 
extracted by treatment with concentrated glycerin. The 
filtered extracts were precipitated by aloobof, and the pre- 
cipitates were washed with alcohol and ether. The dried 
preparations were gelatinised but not really dissolved by 
watw ; they gave tho characteristic enzyme reaction with 
guaiacuni tincture and hydrogen peroxide. Analysis having 
shown that the three preparations (calculated ash-free) had 
practically the same ooimphsitidn, the relative yields were 
taken as representing the relative distribution of the diastase 
in the different organs. The yields on the dry substance 
were:— 2*88 per cent, from the endosperms, 5*57 per cent, 
from the aerpspires knd sentoHa, and 4*25 per cOnt. from 
the rootlets. Calculated in terms of tho total quantity of 
(bastuse present in the whole corns, the distribntion was: — 
SO* 74 per cent, in the endosperm, lfl*98 per cent, in the 
itcrospirq and 8cutellum,tand 8*,88 per emt, in the rootlet, 
riiese numbers differ from those obteio^ by Brown And 
Morrie, from the 'aettyity mjweous mtMiU, chiefly in 
rospeot ^ the lor tab 

detoctedrmewi^eef to the' ^ 


i Average samples of germinating barley were taken <laily 
throughout the period of malting and the acidity, starch- 
liquefying power and saccharifying power of the samples 
were determined. Tho results are illustrated by means of ' 
curves, showing the values from day to day. 

Sample 1 was a pale malt of Pilsen-type, prepared with 
the ordinary water-steep, prolonged cool growth and careful ! 
kilning. The acidity, saccharifying and liquefying powers 
increased steadily until the time of withering, at which / 
stage the liquefying power rose, whilst the acidity and 
saccharifying power remained constant ; towards the end of 
the kilning all three factors fell rapidly. ThO starph- 
Uquefying power always remained below the saccharlfyiwt 
power. ^ 

Sample 2 was a Pilsen malt steeped with alternate- 
aemtion and immersion; it was treated on the kiln with’ 
sulphurous acid. All the factors rose more rapidly undpp 
the stimulus of aeration; the starch-liquefying power was, , 
throughout, higher than the saocburifyiug power and in-*/ 
I creased all the time. This sample was grown at a higher ^ 
temperature, and was allowed to « felt earlier than 
Sample 1. Luring the “felting” the acidity remained 
constant, the saccharifying power decreased somewhati and 
the liquefying power continued to rise. The sulphuring on- . 
the kiln, whilst the moisture was still considerable, caused 
a sudden rise in all three factors, followed by a oonsideratfle 
decrease towards the end of the kilning. 

Sample 3 was a Bavarian malt, treated in the same way*' 
as Sample 2, and it showed the same tendencies but in a 
more exaggerated degree. The Bavarian system of Idhting, 
accompanied by sulphuring, caused an initial increase ©f’ 
the saccharifying power and acidity and a steady deex^ase 
of the liquefying pwver, followed by considerable deoraases 
of both kinds of diastatic power at the higher tempdratureK 
of kilning. The author concludes that the liquefying- 
diastase is the first product of the metabolism ; ft^om flhe » 
third to the sixth day the saccharifying diastase is prodiiced', 
with greater intensity, partly at the exjmUse of the hqadying; 
i enzyme. Luring “ felting ” the production of saed^arifyieg ; 

I diastase slackens afid enzyme formation only proceeds 
I far as the first of the two diastases, with perhaps even tdvef- 
sion from the saccharifying to the liquefying modifleatiniBU ^ 

’ • . J* 

Barley Madit Nkmgsp, 

,>Allg^. Z^ts. f.,Bi^brau., 

of Haase 






tdiiHs i ieh in nkrocf^n, are hettet and 
atatle tban those from ixft|>erftotly modified inahs 
loir in that constituent. He therefore ooocludes that a 
^)|;reater influence is exerted by the method of preparing the 
malt than by Its nitrogen content. It would also appear 
that the oharattter of the nitrogenous compounds affeota the 
malting quality, since whilst Delbrtick has found nitro- 
genous barleys exhibit a tendencv to heat on the malting 
floor, the author has known others rich in nitrogen that 
gave rise to no objection on this score. The author also 
points out that the circa 10 per cent, limit of nitrogen was 
mentioned by Lintner in 1880, and that excellent mult if 
furnished by thin-skinned Austrian barleys containing more 
than the above percentage, from which the conclusion is 
drawn that the proposed standard is unsuitable for general 
application.— C. S. 

Fermentation ; Action of Phosphorescence on . 

A. Perret. La Bi&re, 1904, 12, 33—34. 

Xt(E influence of phosphorescence on termoatalion has been 
investigated by Richet, the phosphorescent employed being 
calcium sulphide, and the organism the lactic ferment, owing 
to the ease with which the degree of fermentation can be 
determiued. The calcium sulphide was contained in small 
flasks filled with cottonwool and immersed in the milk, 
forming the culture medium. Determinations of the acidity 
of the milk were made with nine samples, and showed that 
wl-ile, in comparison with similarly fermented check 
samples, the acidity of the milk increased more rapidly at 
the outset it afterwards doelined (at the end of six to eight 
hours). The influence of phosphore'jcence is similar to that 
of any other cause threatening the vitality of an organism, 
the first result being to stimulate activity, which is after- 
wards cripi»led when the exposure is prolonged. Theeflects 
are intensitiod by an increased temperature. Richet admits 
that the phenomeuoH may be due to the action of N-rays, 
the actual luminosity of the calcium sulphide being too small 
to affect the organisms. The author considers that the 
fermentation industries may derive benefit fi’om radio-active 
bodies by a suitable modification of methods. — C. S. 

Fn.scl Oil formed by the Alcoholic Fermentation of Acorns j 

Composition of the . 'J'. Rudakow and A. Alex- 

audrow. J. russ. phys.-chem. Ges., 1904, 36, 207--219. 
Cbem. Centr., 1904, 1, 1481. 

Tub fusel oil from acorns is similar, qualitatively, to that 
from potatoes, rye, and maize. It contains about 2*7 per 
cent, of normal propyl acohol, 9*8 per cent, of isobutyl 
alcohol, and 87*4 per cent, of fermentation am) I alcohol ; 
about one-quarter of the latter consists of optically active 
amyl alcohol. The fusel oil also contains small quantities 
of hexyl alcohol, acetaldehyde, esters, and furfural. — A. S. 

Beer i Influence of Volnnw of Mashimj Liquor on the 

Quiilituof . K. Jalowctz. Allgem. Zeiis. Hierbrau., 

1904,32,7—10. ^ 

TiiK author concludes that the volume of the mashing liquor 
has very little influence on the quantity and ratio of maltose 
and dextrin in the resulting wort, but that a slight increase in 
the dextrin content is observed as the concentration of the 
wort is diminished. For high-class beer it is undesirable 
to atari with a wort of very high initial gravity, and the 
best relation between the main wort and the spargings is 
attained when the concentration of the first runnings is 
1*3 — 1’4 times that of the final wort. With these pro- , 
portions a good yield of extract can be obtained without so ! 
far washing out the grains as to bring undesirable 
constituents into the beer. — C. !S. 

Beer; Conditioning of by Bunging with Yeasl. 

P. Lindner. Woch. f. Brau., 1904, 21, 305 — 306. 

Tiik practice of conditioning beer by bunging it down with 
an addition of fresh yeast instead of I^husen ” has met 
with considerable success. This treatment comes into 
greater prominence in view of the recent modifications 
introduced in the mashing process with a view of restricting 
the ferracntability of the wort#. In such worts the yeast 
settles out ^rlier than in those pr^ared by the old method , 
and ceases to work as soon as the readily fertaentable i 


liOdiei have been eonsnmed. Tha ^oser the appi^h to 
the final degree of aftenttation which U nhtatn^ in thh 
primary fermentation, the more difiteult it behomea to biwg 
about fuflicient conditioning in the after-fermentatioii in 
cask. The addition of **Krhusen” ia a ready means of 
surmounting this difficulty, hut it has the defect of intro- 
I duoiog raw wort to the beer, thereby not improving the 
I flavour, and it sets up a violent agitation during its action. 
By bunging with yeast instead of ** KrUnsen,” sufficient 

< carbon dioxide is produced by a gentle secondary fermenta- 
tion, the head-retaiaiug properties of the beer are increased 
and the liability to become turbid is reduced. The pro- 
portion of pasty \ east added may vary from 1 ‘ 5 litres per 

< 50 hectolitres of beer to five times that amount. The 
yeast should be well nourished and should be taken from a 
primary fermentation which has not been too prolonged ; it 
should not be weakened by excessive washing. In this 
condition the >ea8t is not likely to withdraw extractive 
matter from the beer for its own nourishment, since no 
reproduction takes place at low temperatures. The carbon 
dioxide, which exerts such a favourable influence upon the 
stability and condition of the beer, is probably largely 
produced by the fermentation of the glycogen stored up in 
the yeast. The improvement in the permanence of the 

head ” is doubtless due to the separation of nitrogenous 
matters from the yeast which are favourable to that 
property. Finally the glutinous, flocculent condition of 
fresh yeast exerts a powerful clarifying effect on the beer 
treated with it.— .1. F. B. 

j ^ect; ; Head^* Retention in . W. Rossel. Mitt. Ver. 

Stud. Lehr.- u. Versuchs-Anst. Muncheu. Allgem. Zeits. 

Bierbrau., 1904, 32, 145—1 18. 

Ai*ai:t from the influence of the chemical constituents of 
the beer, the retention of head depends on the method of 
maturing and the cellar management. For example, light 
beers must not be over attenuated or left too long in 
conditioning, or they will produce a frothy head which 
quickly disappears, leaving the beer flat and thin flavoured. 
This is particularly the case in the warmer season of the 
, year. The diifect of insufficient condition may bo counter- 
acted to some extent by the addition of fermenting wort in 
the storage cask.— C. S. 

Proteids and “ Head Retention in Beer. P. Schfiler. 

Garabrinus, 1904, 31 (Special No.), 22 — 23. 

This peptones have but a very low head ’’-forming poAver, 
and being readily precipitable by bop tannin can be left out 
of consideration. The influence of the amides in wort is 
also small, as might be expected from the demonstrated 
fact that the frothing power of the proteids increases with 
the complexity of the molecule, and vice verst. The 
actual nitrogenous “ head ’’-forming constituents are the 
unpeptonised proteids which are precipitable by tannic acid ; 
and therefore to ensure “ head ” retention in beer it is 
necessary to keep these proteids in solution. The success 
of these attempts dei^ends not only on the quantity of hops 
added, but also on the condition of the hops, those 
containing modified tannic acid being calculated to have 
an unfavourable influence on “ head ” retention. Heavy 
gas pressure (carbon dioxide) produces cloudiness by 
precipitating the proteids, and diminishes the '• head.” 

—0. S. 

Beer recovered by Pressing Yeast. Thausing. Allgem. 

Zeits. Bierbrau., 1904, 32, 17. 

Thk beer recovered by passing barm through the filter 
press has a much smaller percentage of extract (e.p., 3 ’31 
per cent., falling after 6 hours to 3*23 per cent.), than 
that racked off into and matured in cask (5 * 9 per cent.). 
Ill another case the ripe beer contained 4*16 per cent, of 
extract, but the barm b^r only 2 * 94 per cent. Analogous 
results are obtained in the beer from the cask ** foots ” ; in 
one case 2 • 9 per cent, of extract as compared with 3*4 pei 
cent, in the rest of the beer.— O. 8. 

JlisHllery Process ; The New Somld . A. Marbaob< 

Z. Spiritusind., 1904, 27, 238. 

Tfi« process first introduced by SomM consists in sfcerifiw^ 
the ^«n malt employed in the distiUerj^ by immersipfi 



bactem m tike inimlrlBg ^ diAstatlo 

power, ^Ichiln Jkct, il tether increesed by ^ treatment. 
The formaldehyde eolation ie recovered for Ihrther nee and 
the malt it waahed with water. It has since been found 
that the formaldehyde treatment may bo dispensed with 
und that efficient sterilisation of the malt can be obtained 
by steeping it for some time in water at a temperature of 
about 65® C. and then washing with cold water. Most of j 
tlie bacteria are thus loosen^ from the green malt corns j 
and waahed away, whilst the adherent spores which remain 
are caused to germinate and exist in the subsequent 
mashing process only in the form of vegetative cells which 
are readily killed at the mashing temperature. The danger 
of subsequent infection of the malt during milling is 
avoided by using a special centrifugal mill for kueadiug 
the green malt. This machine is sealed up and sterilised ' 
by steam under pressure before use. The fermentations 
obtained by this process are exceptionally pure and are 
superior to those in which hydrofluoric acid is employed, 1 
the yields of alcohol are such as have hitherto Wn 
obtained only by the amylo ” process. Soml6’s process 
can he used either with maize or potato mashes, and the 
final acidities are remarkably low Ce.g., — J. F. It. 

Instability and Activity ; Connection between in 

Enzymes. O. lx)e\v. XXIV., page 087. 

Grain and Flour; Catalytic Properties of . 

N. Wender and I). Lewin. Next col. 

DUinfectants i Test mg the Action of Solulde — — on 
Micro-organisms. H. Zikes. XV'^llI. page 076. 

English Patents. 

Hops; Apparatus and Process for Infusing (tnd E.Araeting 

. A. K. Hewer, Sunderland. Eng. Pat. 21,580, 

Oct. 7, 1908. 

'I'mk apparatus conhists at a cylinder of suitable material 
containing either a perforated plate on which the hops arc 
l>laced, or perforated pipes or Ni)argers through which the 
w'ort or beer is pumped; the c) Under is fitted also with a 
movable cover and an overflow pipe for the li({Uor after 
passing over the hops. The wort or beer, during or 
after fermentation, is pumped continuously or intermittently 
through the hops, which are siibsecpiently utilis.ed as 
“ copper hops.” — T. II. P. 

IT/we.?, Efferveseent ; .l^rocess and Apparatus for the 

Munufaeixire of . 1C. W. Kulin, Pans. Kng. I’at. 

6742, March 19, 1904. Tender Iniernat. Conv., April 2i, 
1908. 

Sek Fr. Pat. 381,382 of 1903; this J., 1903, 1 144—1. F. 15. 

Ltguid liefuse Discharged from Distilleries, Breweries, 
Paper Works, and other Places ; Purification or Filtra- 
tion of . T. T. Street and H. Street. Kn?. Pat. 

8461, April 33, 1904. XVIII. B., page 676. 

United States Patents. 

Guni} Apparatus for Extracting — — VV. A, Lawrence, 
New York, Assignor to Continental Uubber Co., Jersey 
City. U.S. Pat. 760,459, May 24, 1904. 

The apparatus consists of one part (“member”) having 
a curved exterior friction-surface and a hollow pare 
(“member”) provided with a curved interior friction- 
surface, which operates in yielding' and rubbing contact 
with the exterior friction-aiirface, one of the surfaces being 
smooth, and an opening at the apex of the interior friction- | 
surface through the hollow member. The form of apparatus 
shown in the spooifleation, consists of an inverted funnel, 
through the stem of which the l^uid enters, and which 
operates upon a cone situated inside the funnel, the two 
being adjustable relatively to each others and having a 
guard around the low^ edgea.— J. F. B. 


BwDVOEii amjlaoeops materuU, Bheh de grain, b mixed with 
water and ammonia, the maih Is brought to the boiting 
|K>int, and the temperature is then loweiw to ISO® F., iQOlt 
IS added, and when conversion is complete, the mash is 
fermented and distilled. — J. F. B. 

Concentrating Wine, ^c . ; Prore’ts of . E. Hontl, 

Turin. U.S. Pat. 761,087, May 31, 1904. 

See Fr. Pat. 324,474 of 1902 ; this J., 1903, 5(57.- -t. F, 

Fbbnoh Patent. 

Wines ; Process and Apparatus for Making Sparkling 
E. W. Kuhn. Addition, dated Dec. 12, 1903, to Kr. Pat* 
831,382, \pril 21, 1903. (See this J., 1003, 1144.) 

The application of the apparatus, described in the main 
specification, is extended to the trausfereneo of the sparkling 
wine to casks. — T. H. P. 

XVin.-P00DS: SANITATION: WATBB 
PURinCATION. & DISINPBCTANTS. 

(.1.)— FOODS. 

Grain and Flour; Catalytic Properties of — . N. 
Wender and I). Lewin. Oesterr. Chem.-Zeit., 1904, 7, 
173—175. Chem. CJentr., 1904, 1, 1530. 

In quiescent grain several enzymes have been detected, 
e..g., diflsta.sea, glucases, and oxydases. Germination depends 
upon enzymic processes, many of the most important en* 
zymes being formed during germination and increasing as 
the process goes on. The authors have, however, proved 
by measuring the amount of oxygen set. free from hydrogen 
peroxide, that the enz}mes pos&essing catalytic properties 
do not increase during germination. By heating to a snit- 
able temperature the diastaiic properties of grain maybe 
destroyed, whilst the catalytic properties remain nnaffeeted. 
Solutions of mercuric chloride (0* I per cent.), silver nitrate 
(0*1 per cent.), caustic potash (0*2 per cent.), acetic acid 
(1 per cent.), and hydrochloric acid (I per cent.), destroy 
the catalytic properties ; 96 per cent, alcohol and ether 
are without infiueiice. The ground grain has a powerful 
action on hydrogen peroxide. Bran possesses a considerably 
greater catalytic power than fiour from the same kind of 
grain, and flour from the outer portions of the grain is 
distinctly richer in catalases than flour from the inner 
portions. A flour shows less catalytic action the finer it is, 
and the authors have based on this fact a simple method fur 
distinguishing between commercial flours. — A. S. 

Starch in Stale Bread ; Slate of . 74. Koux. 

Comptes rend., 1904, 134 , 13.56—1358. 

Although wheat starch, like potato starch, is partially 
converted into amylocellulose on stauding for some days at 
C'., the formation of amylocellulose in bread after 
standing could not he detected. The amylocellulose was 
estimated by carrying out comparative saccharifications on 
the sample before and after heating in a sealed tube to 
15ir C;.- T. F. B. 

Butler ; Keeping QuaUty of *. /. Canned Buthr, 

L. A- Rogers. Dept, of Agric,, Bureau of Animid 
lud.. Bull. No. 57. 

Fno.n the results of a large number of experiments, chenucaji 
and bacteriological, the author concludes that the cboMigCM 
which first occur in canned butter, producing more or 1^; 
disagreeable flavours, are due to the formation of free lUild, 
by lipolytic enzymes. The enzymes may bo produced 
milk, or secreted with the milk in the udder of the 
carried over into the batter, or may be produced 
batter itself through the activity of certain micrororgiib^ffl^JI 
The predontinating species of yeast iii the 
j exstnined Was a kSad of torula which was 
{■ % lipolytsn enxyme. In the . pi'etiaration ' 











> 4 ^ Ib^t the starter b 0 pi:epar^d aoci tnaintamed itt HQch ‘ 'hf|iNMt!i| ,aztoi^rohic i 9 !tratlitti. Wh^x^ a ^ islfiiad lanlt ’-itB 
‘ a‘ S^"®" by ye»st. ^m>e ,.45^74 the g««* pSjk 

amunnueo—A. meuw. The riudge is removed from tlie tank whin 

Bnoiihh Patent. I neeeasary by a pipe er pump. — W. P, S. 


.Bloodf Desiccated ; Apparatus for Preparation of -, l 

Union de la Uoucherie cn fi^ros de Paris. Anbervilliers. ' 
Kug. Pat. 30,61i.,May9, l‘J03. Under Intornat. Conv., ' 
dan. 30, 1903. i 

The blood is (1) lifted by sucfion from a collecting tank 
into a large rotating steam-heated drum, (2) coagulated i 
under pressure or in vacuo ; the preduct ia then (.3) squeezed I 
under a press to remove luoislure, and (4) passed by a lift 
and hopper to a chamber where it is dried m vacuo. 

—IL L. J. 

I^RENOH Patents. i 

Flour from Wheat and other Grain ; Process and Appa- ! 

ratus for Producing . E. F. Clark, Fr. Pat. 338,680, 

Oct. 20, 1903. I 

^HE mill couslsts of two parallel cylindrical rolls provided I 
with spiral grooves eut in the same direction. When the ' 

rolls are rotated in opposite directions, the summits of the 
spirals approach each other at right angles and form a scries 
of contacts which arc* only points. One roll is rotated at a 
higher speed than the other. When the grooves are com- ■ 
pKarativoly far apart, the bran and the germs are removed 
with the slightest possible damage, and very little flour is 
mixed with the grist. The gi’ist is then ground to fine flour > 
in a similar mill provided with vet} fine grooves. 

— J. F. H. ' 

PlwBpho-organic Compound contained in most Vegetable 

Foodstuffs i P/ oreA.y/or Preparing the Assimilable . 

H. J^osternak. First addition, dated Oct. 24, 1003, to 
Fr. Pal. 318,31 1, Feb. 2, 1002. 

See Eng. Pat, 24,692 if 1003 ; this J., 1901, 12C.~T. F. B. 

Whey i Process for Treating , to obtain a new Food 

Product. A. S Pamage. Fr. Pat. 338,443. Dec. 0, 
UK)3. Under Internut. Conv., May 27, 1003. 

teU.l^. Pat, 735,1 48 of 1S03 ; this J,, 1003, lOlO.—T. F. B. , 

Stenlxsaiion [^of I'oods^ ^’^’0 at a f^ow Temperature and \ 
under Jieduced Pressure. L. A. Bruzeau. Fr. Pat. 
388,578, Dec. 31, 1003. | 

The foods, such as milk, fruit.s, peas, fish and the like are ■ 
heated in an autoclave to a temperature of 50^‘ ('. The 1 
pressure in the autoclave is reduced as low as possible by I 
means of a pump, a condenser being placed betMoen the j 
latter and the autoclave. Various airtight device.*^ for ' 
closing btorilised receptacles are also described.— W. P. S. I 


(«.)-SANITATION; WATER PUIUFICATION. 

E»gl78h Patents. | 

Lif^id Refuse. Diseharged from Distilleries, Breweries, ‘ 
Paper Works t and other Pluces } Pttrifiealion or Fit- i 

4ration of . T. '1*. Street and II.‘ Street, both of I 

Dunfermline. Fug. J»at. 8461, April 13, 1004. I 

Tag efl9uent is conducted on to a series of filter beds j 
arranged on a declivity. The first beds contain coke, the | 
second set coal, and the last sets gravel or sand. Perforated | 
metal sheet# cover the tops of thn beds, which are also 
provided with distributing tip troughs and drains. After j 
leaving the last bed the purified effluent is collected in a I 
testing pond, from which it is run off by a pipe.—W. P. S. 

Sewage or other Liquids / Purification of — . W. f). I 
Travis, Hampton, and K. Aulr, London. Eng. Pat, ! 
11,073, May 15, 1903. ^ . 

The sewage is passed throggh n closed or open tank at 
such a speed that the solid matters, together with a small ' 
portion of liquid, collect in a space at the bottom of. he, I 
tank, where prolonged bacterial action takes place, llie ! 


United States Patents. 

Liquid Tanks} Apparatus for Emptying . 

M. J. Adams, Newcastle, Assignor to S. H. Adams, 
Harrogate. U.S. Pat. 760,770, May 24, 1904. 

See Eng. Pat. 22,213 of 1902 ; this J., 1903, 508. T. F, B. 

Purifying Wafer; [FJeetrieal'] Method of V. M. 

George, Voiiugs-towu. U S. Pat. 761,044, May 24, 19*04. * 

The water or other liquid to bo purified is forced, under 
pressure, into a receptacle and there acted on by ** energised 
electrodes of different metals. Then, either at once or 
after passing through charcoal and a separator, it is 
subjected to the action of ozone, which is produced by 
subjecting the liquid to an electric current of sufficient 
voltage.— H. ( '. 

Fkknch Patent. 

Water and F/ftaents ; Purification of . E. Seri)in 

and A. Bertrand. Fr. Pat. 338,586, Dec. 31. 1903. 

Ar.rMiNiDM sulphate is automatically added to the water to 
be purified. The treated water is then passed over n bed 
of alumina or bauxite and finally through a sand filter. 

— W. P. S. 

(C.)-DISINFECTANTS. 

Disinfeetant.-i ; Testing the Aetton of Soluble on 

Micro-organisms. 11. Zikes. Allgein. Zeits. Bierbrau., 
1904, 32, 10—13. 

Vioonous cells or germs of the micro-organism under 
examination are placed in a suitable initrieut medium, the 
culture being afterwards shaken up with a small quantity 
of calcined talc powder in a te.st, tube and centrifugnlised. 
The jtubes used for this purpose are piovided with a loose 
capsule forming the bottom of the tube, and attached to the 
body of the latter by rubber tubing, so that the whole of 
the sediment can be easily separated from the liquid. The 
capsule is next attached to a second tube and the sedimeut 
shaken up with sterilised water and centrifugalised, after 
which it ).s connected to a third tube containing the anti- 
septic. The duralioii of exposure to the latter is 3 — 20 
minutes; and the mixture is again centrifugalised. the 
sediiuent being afterwards washed and transferred to a 
suitable nutrient medium. In the case of direct applica- 
tion to wort and beer, the antiseptic is added to the initial 
culture, and after a binglo passage through the centrifugal 
machine the deposit iv washed and placed in a nutrient 
solution. The powdered talc does not raert any detectable 
surface attraction on reagents or antiseptics, so no local 
coDcentrutiou of the latter is produced. The advantage# 
claimed for the method are that the antiseptic can be 
brought and lei t in contact with the levigated organism or 
culture for a given time, in a manner that is not open to 
any objection ; nearl.\ the whole of the germs tested can 
be returned to the medium for further investigation, after 
having been freed from the antiseptic by repeated washings ; 
and, with rapid working and the usual precautions against 
infection, the operation can be carried through wdrliout loss 
of sterility. — C. S. 

Fesnoh, Patent. 

Vaseline^ Soluble in, or easily Miscible with Waiti^ } 
Proce.sis for Making — — ; also 

Hydrocarbons Soluble in Water lDisinfeefa^it,<}] ,ue., capable 
of eofily forming Stable Emulsions ; Process tf MaUng 
Hm'ivattves of -. —r .., Ges^ *, Verwenbung der Bol^L 
snben Wasserloslieben Mineralole und Kobhsnwas^erstw 
G. m. h. H. Fr. Pats. 338,640 and 388,7fl8, , 

IIL, page 655.1 ,, m 






Writing T^tpers} Pmetratipn of the Ink through . 

}\ Kletnm^ Wocb. t Papierfai. i9<H> 35, lC20’-ljB21, 

EEFKRRi?r<3 to the article on the transparency ot German 
normiil ” writing papers (this J., 1904, 600), the author 
remarks that the api»earance of the ink on the back of the 
paper does not depend only on the tran8pBreiic> . It 
depends to a great extent on tho resistance of the paper to 
the action of the ink, and consequently on the hardness of 
the sizing and on the compoaitiou of the ink. The deter- 
mination of the opacity of a paper does not, therefore, by 
itself afford any guide as to its behaviour when written 
upon. The same remarks apply equally to printing papers, 
which are frequently valued according to their opacity. 
AVith a bad printing ink an excess of oil mny penetrate the 
paper beneath the impression, thereby destroying all its 
original opacity. Writing ink penetrates all papers to ji 
greater or less extent. In order to test this, sections are 
cut through the writing by means of a razor, the paper 
being clamped in a split cork. When these sections arc 
mounted in oil and examined under a mi,crc»scope it will 
he found that only in very rare cases is the ink confined to 
the uppermost layer of lihrc?, and that it generally pene- 
trates to the second and frequently to the third or fourth 
layers. This examination, besides showing the extent of 
the impregnation of the fibres with tlu‘ colouring matter duo 
to capillary nenetration, affords a measure of the secondary 
eheraical reactions between the ink and the paper, as shown 
hv changes in the coloration of the ink in the deeper layers 
of fibres. — J. F. H. 

Lignijicd Fibres [MerJunncdl Wood Pulp] in Paper; 

Colnnmetrie Peter ininat ion of . h'. A'alenta. 

XXIIL, page G8G. 

English Patents. 

Paper Pulp; Apparatus for Stralniny . F. G. 

Pushridge, West Mailing. Eng. Pat. ‘i-hOT.*), Nov. 17, 
I90:h 

I nn strainer, the walls of which are provided with a scries 
of suitable slits, is situated in a vat containing the crude 
pulp. A vertical reciprocating motion is imparted to the 
strainer, so that the liquid enters it in the upward stroke 
Olid tends to be expelled in the downward stroke, thereby 
washing off any knots which may clog the slits. The 
^trttiued pulp is withdrawn from inside the strainer by 
means of a pipe situated below the level of the liquiil, 
which pipe partakes of the reciprocating motion of the 
^traine^ and communicates with the outflow by means of 
a joint of flexible mateiial. The draw-off pipe is sur- 
rounded by a wider pipe which extends above the surface 
of the liquid and prevents any floating imparities from 
reaching the mouth of the draw-off pipe. — J. E. B. 

Waterproofing of Materials such as Tissues, Fabrics, 
Paper, Leather, and Cords. S. Serkowski. Kog. Pat. 
8,4:13, April 12, 1904. V., page 669. 

Liquid Refuse Pisehai ged from Pitlilleries, Breweries, 
Paper Works, and other Places ; Purification nr p'iltra- 

tioiL of . T. T. Street and H. Street. Eng. Pat. 

8461, April PI, 1904. XVIII. B., page 670. 

United States Patents. 

Paper Machine. K. S. Case, Unionville. , U.S. Pat. 

759,862, May 17, 1904. 

In a paper machine of the multiple-cylindrical type each 
making-cylinder, immersed in a separate vat, is coruposod 
of a number of independent, separate, annular, pulp- 
gathering sections. The width of these sections increases 
progressively from the first ifiaking-pylmder to the last, 
and they are so registered that the webs from each 
siiiccessive cylinder-seqtion are cnwched together bn a felt. 


jmd a series of 

Ifhioh .’co^tidn th«y, W ^ ' V 

Febnoh Patent. 


Pap& Pulpt Manufacture of — r-from Sihrouft 
and Sulhs, A. BadoU tid d# E. Vaigdon^^ .Flf. Pat* 
883,477, Nov. SS, 1903. 


It is proposed to utilise the bulbs of tbe daffodilt which 
grow to a large size in Corsica and Algeria, for Ibe 
manufacture of paper pulp. The bulbs are harvastod in 
the third year, when the sap has descended, the 
first extracted by cold wmter and converted into alOohol, 
the resin is separated in a second operation at a higher 
temperature, and the residue is converted into paper palp. 

— »J. F. 


IX.-PINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Cerium Metah ; New Method of Fravtionation of 

Compounds of the . 11. Lacombe. Bull. Soc. 

Chim., 1904, jl, 670— ."i 78. 

Wki.sbach’b method of fractionating the doable . earth- 
ammonium nitrates falls when little or no lanthanum is 
present, as the salts do not crystallise, and Demar<;^ay’s 
method (this J., 1900, 462) of fractionating the doable earfib- 
magnesium nitrates from strong nitric acid solution, whilst 
it affords an excellent separation of the cerium earths 
proper from those of the yttrium earths lying between 
yttrium and samarium, does not afford a good separation 
of the constituents of didymium. Tho author fiends that 
the earth-manganese nitrates of the type 2 Di(N 03 )s.dMn 
(N(.\)2.241I.,0, afford an excellent means of separation, 
especially with earths rich either in neodymiupi pr in 
praseodymium. The solvent is nitric acid of sp.gr, 1*8, 
and the mother liquors at each operation should be mudi 
less in quantity thau the crystals. If any manganese 
peroxide should form, a few drops of fuming nitric acid 
will destroy it. To prevent supersaturatioD, seed with a 
crystal of the isomorfthous bismuth manganese nitrate 
(this J., 1903, 1305). 

Earths Rich in Neodymium. — Three fractions were 
obtained in two days; the last mother liquors were almost 
pure samarium, containing a mere trace of neodymium. 
After eliminating tho samarium, eight (•iiccessive fractions 
were obtained ; the first six showed plainly the presence 
of praseodymium, but the seventh contained only a trace, 
and the eighth was spectroscopically pure neodymiqm. , 

Earths lUch in Praseodymium. — Ten fractions were 
obtained, the earlier being praseodymium without iieody* 
mium, the later neodymium without praseodymium. By 
successive working up of these fractions, almost the who^ 
of the praseodymium and neodymium were separated, the 
ultimate intermediate portmu being very small in amoupt. 
The small amount of lanthanum present accumulated in 
the early fractions. — J. T. D. ‘ 

Basic Zireouium Sulphate. O. Hauser, Ber., 1904,. 

37, 2024— 202C. 

The descriptions in chemical literature of basic zirconium 
sulphates are conflicting. The author attributes this to 
the varying (and unrecorded) physical conditions under 
which different authors have worked, He finds that water 
at 40® C. gradually dissolves anhydrous normal zirconium 
sulphate, converting it into Zr(SO^)2.4H20 ; and 100 pigts 
of the saturated solution contain 69 *3 parts of this saiit. 
If this solution be diluted with water it remains clear up to . 
a certain point, but beyond this undergoes hydbrobjqlti 
dissociation uith formation of 4Zr02.3S03.14li3U. This 
salt begins to separate after 4—3 hours, and its.separatkp, 
is complete when about 75 per cent, of the zirebld^ 
present is deposited, after about 80 hours. At 
practically no such separation occurs, agd at, eudju^; 
temperature it takes place exceedingly sloWjy, ^ 
precipitated salt is crystalline (microseopfc | 

of absolutely constant composition,— *J, T. J), , ' ' ' ' ” 


m 
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Mtni^i ProducU of the Meaction of Formaldohjfde on 
— E. Wedekind and K. Oreimer. Z, angew. Cbeui., 
1»04,17, 705—711. 

Kove products have been described us resulting from the 
reaction of menthol with formaldehyde :-*(!) Methylene- 
dimenthyl ether, CioHip.O.CHj.O.CioHiflj (2) Chloromethyl- 
mentbyl ether, ; (3) Compounds produced 

by dissolving formaldehyde or trioxymethylene in liquefied 
menthol j ( i) The compound CiflHjj.OXHjOH, said to 
he formed by heating menthol and aqueous ionnaldehyde 
solution with hydrochloric acid. The first is a well-defined 
and very stable substance, crystalline, melting at 56° — 
57° C. ; and the second equally well defined though less 
stable, a liquid which boils at 160° — 162° C. under 16 mm. 
pressure, and is readily decomposed by water, yielding 
menthol, foimaldehyde, and hydrochloric acid. The authors 
find that the compounds mentioned under (3) are mere 
mixtures, and they have failed by any process to prepare 
the substance (4). — J. T. D. 

Artemista herha alba ; Ezsential Oil of . E. Grimal. 

Hull. Soc. (.'him., 1904, 3l, 694-697. 

The fresh non-flowering heib of Artemisia herha alba, 
which is very common in Algeria, yielded 0*3 per cent, of 
a yellowish-green essential oil, having a pleasant aromatic 
•jdour and a powerful, slightly bitter, camphoraceous taste. 
Jt had the following cliaracters ; — Solubility, in GO pt*r cent, 
alcohol, 1:25; in 70 per cent, alcohol, 1:2 — 1:2*5, more 
alcohol causing a slight turbidity ; very soluble in 80 per 
cent, alcohol. Sp.gr. 0*9456 • 0^= -15° 30'; 1*47274 ; 

acid value, 6-46; ester value, 89*23. Jt contained 3 1 • 1 5 
percent, of esters calculated as CH^.COOOioH,; ; 12*65 
of fiee alcohols, as Z-camphene, d-carnphene, 

cineol.with esters of uapr}lic and capric acids. — J. t), B. 

Apopin ^Essential']' Oil, Shu-yn ; Further Notes on . 

Keimazu. J. Pharm. JSoc. Jap , 1903 [250] ; through 
Schimmers Report, May 1904, 10 — 12. 

Apopin oil is found to contain formaldehyde, pinenc, and 
anew sesquiterpene alcohol, apopinol, in addition 
to the constituents previously recorded (this J., 1903, 130(5). 
The presence of formaldehyde, which occurs in a[>opiii oil 
in considerable quantity, and is not met with in true 
camphor oil, >\hich contains only acetic aldehyde, will 
serve as a ready means of di&tiuguiehiDg the two oil«. 

— J. ( ). B. 

Oil of Camphor ; Presence oj Borneol in Essential . 

Schimmers Report, May 1904, 17. 

Borntcol has been isolated from the fraction of camphor 
oil boiling between 210" and 222° C.— J. (>. B. 

Cananya Flowers ; Essential Oil of —^,from Bangkok. 

Schimiuel’s Report, ^May 1904, 18. 

The oil distilled from the fresh and dried flowers of ( !auanga 
cultivated at Bangkok had the following characters :— Sp. gr. 
at 1.5° C., 0*920; a„«» — 51°40'; acid value, 1’82: ester 
value, 34*17. The oil was insoluble in 10 volumes of 90 
per cent, alcohol, but dissolved in half a volume of 95 
per cent, alcohol, separating, however, on the addition of 
more of th(5 solvent. — J, (). B. 

Acacia Farnesiana ; Essential Oil of the Flowers of 

[Oil oJ Cassie Flowers Sehiinniers Report, Mav 1904, 
28—25. 

P.VRA-CRM80J. has been recognised as a constituent of essential 
oil of enssie flowers, and the presence of anisic aldehyde has 
been confirmed. — J. 0. B. 

Cinnamon [^arA*] ; Essential Oil of . .Schimmers 

Report, May 1904, 2.5—26. 

Stress is laid on the fact that cinnamic aldehyde is not the 
most important constituent of cinnamon bark oil ; the 
characteristic aroma being due to the non-aldebydic con- 
stituents of the oil. Specimens of so-called ciuiianion oil 
have lately occurred in oommeree which contained from f 0 
— 85 per cent, of aldehyde and were obviously adulterated 


with cassia oil or cinnamic aldehydn* ^The nmroent* 

ai^ ofaMebyde in getmino oiiinamos Wk oil of know)^ 
origin lies Itetween 70 and 75 per cent., rarely fluctnatingr 
from 65—77 per cent. In the genuine hark oil the amonnt 
of eugenol does not exceed 4—8 per cent. ; any greater 
proportion indicates admixture with the cheaper cinnamon 
leaf oil. The limit of specific gravity required by the British 
l^barmacopoeia, 1 '025 — 1*035, is found to be too high. On 
several occasions pure oils have been distilled, of which 
the specific gravity fell below these figures. Low specific 
gravity coupled with freedom from excess of eugenol and of 
cinnamic aldehyde indicate purity rather than sophistication. 

— J. O. B. 

Cypress; Essential Oil of . Schimmel’s Report, 

May 1904, 36—42. 

In addition to d-pinene and cypress camphor, which have 
been previously rec(*rded, the following constituents are 
found in cypress oil. Eurfural ; d-camphene ; d-sylvestrene ; 
cymene; two ketones, as yet unidentified; an alcohol, 
probably sahmol ; a terjicne alcohol; terpineol esters of 
acetic and valeric acids, but no free teipineol. These 
are present in appi oximately the following proportions : — 
Terpenes, chiefly caniphene and sylvestrene, 65 per cent. ; 
cymene, J — 2 per cent.; alcohols, about 8 per cent,; 
esters, chiefly of terpineol, about 8 per cent ; ketones, less 
than 1 per cint. ; cypress campbor, 15 per cent.— J. (). B. 

Eucalyptus Globulus ; New Sesquiterpene Alcohol in the 

Essential Oil of . Schimmers Report, May 1904, 51 . 

In the last runnings of a distillatiou of the oil of Eucalyptus 
globulus a crystalline body was separated in the form 
of almost odourless needles, m. pt. 88*5; b, pt. 283°C. ; 
«j» “ — 35° 29'. Jt is a sesquiterpene alcohol, CjsUjjOlJ. 
By dehydration it yielded two isomeiic sesquiterpenes, 
one lacvo-rotatory, a,,— -55° 48', the other dextro- 
rotatory, 0,,= -h 58° 10'. The f(»rmer boils at 247°— 248° 
the latter at 265* .5°— 266° ('.— J. (). B. 

Geranium ; Essential Oil of JGunion . Schimmers 

Rcpoit.Muy 1904, 60— .06. 

Amyl alcohol, pinenc, phellandreiic, and linalool have been 
recognised as constituents of geruumra oil.— J. (). B. 

Ginger-grass ; Essential Oil of . yehimmers Report, 

May 1904, 56. 

The examination of ginger-grass oil showed the presence 
of a large proportion of alcohols accompanied by a small 
amount of esteis. A little phellandrene was detected. '^I he 
alcohols consisted of geraniol and another unidentified 
alcohol having a linalocl-like odour, and forming iiii acetate 
with the odour of spearmint. — J. O. B. 

Laurel [^Laurus nnbilis’] Leaves; Essential Oil of .. 

B. Molle. Schiniiiiers Jieport, i\Iay 190-1, 59! 

From the essential oil of the leaves of Laums nobiliSy 
dissolved in ether, 2 per cent, sodium hydroxide solutioa 
removed free acetic, iso- valeric, and iso-butyric acids. 
Eugenol was present to the extent of 1 * 7 per cent, in the 
free state and 0*4 per cent, as eBter.s. No aldehydes or 
ketones vere found. After removing the free acids and 
phenols, the esters present were saponified with alcoholic 
potash, and the acids liberated from the resulting salts were 
identified as acetic and probably valeric and caproic acids, 
as well as a trace of a monoliasic solid acid, Cj0H,4O2, 
m, pt. 146° — 147° C. This is probably not present in the 
oil, but may be formed from pineue by the action of 
alcoholic potash. C^ineol was present to the extent of about 
50 per cent. No methyl-obavicol could be isolated. The 
higher boiling fraction, 212° — 250° C\, contained geraniol,. 
and terpinene was obtained by dehydration, also terpin 
hydrate by the actign of dilute sulphuiic acid. The highest 
boiling fractions probably contain sesquiterpenes and sesqnU 
terpene alcohols. — J. 0. B. 

Patchouli Leaves; Conntiluents of Essential Oil of— 
Schimmers Report, May 1904, 68—71. 

The oil examined, disiilltd at Miltitz, had the foHowing 
characters;— Sp. gr. at 16° C., 0*9769; a" » - 55° 45' * 
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value aft«r <i(0ikyl«tiifg, 1$*4{ km Volnine and orer, of 
90 pw oenl (doOiiol gave a clear aolutloii with tfae oil. 

Aboat d7 f>er cent, of oornaal patofaoali oil eo&msts of 
bodies of little or no odour vulae. Of this 40>^45 per cent, 
distilled between 300®— *270° 0., and .consisted mainly of 
one or more sesquiterpenes. Tbe first fraction, b. pt. 
228 ®— 2i0° C., had an cxtromely unpleasant odour, not 
resembling that of patchouli. By extracting the odorous 
bodies with 70 per cent, alcohol, and distilling off the solvent, 
the following constituents w'ere identified -Bensaldehyde, 
cugenol, cinnamic aldehyde, a terpene alcohol, a ketone 
with a caraway-like odour, which formed a semi-oarbazone, 
m. pt. 134°— 185° C. Another compound is also formed with 
;i higher m. pt., 246° — 247° C., which may be Thiele’s 
hydrazodicarbonamide, NH^CO NH . NH . CON Hj. A basic 
body is present in all the fractions of the oil, removed by 
.shaking out with sulphuric acid ; this body has a peculiar 
and characteristic odour. It is also found in the water of 
distillation. From the results of fractionation in vacuOf it 
appears that this base may be separated into two distinct 
bodies, one boiling between 80° and 130° C., the other from 
135° to 140° C. under 3 to 4 mm. pressure. Patchouli 
alcohol, which is probably the major eonkticuent of the oil, 
occurs in the fraction boiling above 140° CJ. under 8 mm. 
pressure. It melts at 56° C. when repeatedly recryatallised 
from light pretroleum spirit. Patchoulene obtained by 
the dehydration of this alcohol is a colourless liquid with a 
cedar-like odour; b. pt.,255° — 256° C.; a„=s — 86°52^ It 
gave no solid derivatives ; when distilled over sodium it had 
the sp. gr. 0*9334. — J. O. B. 

Pimento i Constituents of Essentuil OH of . Schimmel’s 

Koport, May 1904, 7.)— 77. 

The following constituents have been identified in pimento 
oil: — ('iueol, phellandrene, caryophyllene, methyl- eugenol, 
cugenol, palmitic acid, with, probably, small amounts of 
terpene alcohols.— J. O. 13. 

Affies Pettinata ; Occurrence oj Laurie Aidehf/de in 

Essential Oil of . J^chimmel’s Keport, May 1904, 

77- 79. 

Lalkic aldehyde has been isolated as the bUulphite 
compound from the fractions of the oil of Abies pectinata 
boiling ubovo 82° (J. under 5 mm. pressure. The amount 
present was only 0*3 per cent., hut it has an important 
bearing on the odour of the oil. A second aldehyde is also 
present, probably decylic aldehyde. — ,1. O, B. 

Calyptranthes paniculata } Essential Oil of May 

Oil ”). Sohimmel’s Beport, May 1904, 95. 

The oil, derived from Porto Kico, resembles lemongrass oil 
III character ; sp. gr. 0*9509 ; a„« — 1° 52' ; readily soluble 
m 80 per cent., hut sparingly in 70 per cent, alcohol. 
It contains 62*5 per cent, of citral. — J. O, B. 

Mentha Citrala ; Essential Oil of . SchimmeTs 

Keport, May 1904, 95. 

Mentha citrata^ known in Florida as “bergamot miut,’ 
yields about 0*2 per cent, of oil from the young, not flower- 
ing but fresh plants. The oil had a pleasant odour, more 
resembling lavender than bergamot. It had the following 
characters : — sp. gr. at 15° C., 0*8826 ; «i,« -5°85' ; ester 
value, 31 *28, equivalent to 10*95 per cent, of linalyl acetate. 
I'he frozen leaves of the same plant gave about the same 
yield of oil, but this was much richer m esters, having the 
ester value of 111*28, equivalent to 38*95 per cent, of 
hnalyl acetate.— J. 0. B. 

Ambrosia artemisieefolia f Essential 0*V uf' — . 

Schimmei’s Keport, May 1904, 96. 

^ou>’o plants, not in flower, yielded 0*15 per cent, of a 
green, aromatic oil ; sp. gr. at 1 5° C., 0 * 87 6 ; — - I ® j ester 

value, 7 * 94. It gives a clear solution, with an equal volume 
of 90 per cent, alcohol, which becomtes cloudy with more 
Holvent.— J. O. B. 


Hgptis spjcotlz, a labiate, cotnmon in iPorila, fields 0^005 
per cent, of a bright yellow oil with a fidstntint-hhe odour. 
8p. gr. at 15° C., 0*915 ; a„ - - 27® 35' j UCid value, 3^17 j 
ester value, 4*85. It is insoluble in 10 volumes ol €0 per 
cent, aloohol. The oil probably contains smaU qttatktities 
of menthoub or pnlegone.— J. (). B. 

Erythroxylon Monogynum ; Essential Oil of tke Wpbd 
of . SchimmePs R port, May 1904, 97. 

The wood of Erythroxylon monogynum gave 2*56 pfr cent 
of a viscous crystalline essential oil with a pleasant odour 
resembling that of guaiaoum-wood oil. It was lighter than 
water ; m. pt. 42° — 45° C. ; acid value, 6*77 ; ester value, 
1*56; ester value after acetylation, 181, SoluUe with 
slight turbidity in an eqaal volume of 90 per cent, alot^ol, 
and completely soluble in a larger volume. The orystalliQe 
alcohol, CjoHjijO, was isolated from tbe fraction boiling at 
212°— 216° C. under 8 mm. pressure by freezing out of 
solution in light petroleum spirit. It occurs in brilliint 
needles ; ra. pt. 117° — 118° (X The acetic ester, re- 
crystallised from alcohol, had the m. pt. 72° — 73° C. 

— J. 0. B. 

Hydrogen Peroxide ; Analysis of Commercial , 

F. ttisloy. XXilL, page 685. 

Formaldehyde and its Polymers} Determination of 

A. ^yewetz and Gibello. XXIII., page 686. 

Roses } Essential Oil of [Otto of Roses ’] ; Iodine Absorption 
Test as a Factor in the Examination of — — . F. Hudson 
Cox and W. H. Simmons. XXIII., page 686. 

Citronella Oil ; Modified SchimmeVs Test for, and Nature 

of Adulterant of . SchimmeTs Keport. XXIII., 

page 686. 

Otl of Cassia} Detectiou of Rosin in Essential — , 
SchimmeTs Keport. XXIII., page 686. 

English Patents. 

Therapeutical Compound i Manufacture of a new 
O. jraray, London. From Farbwerke vorm. Meister, 
Lucius und Brtining, Hoech$t-on-tbe-Maine. Kug. Pst. 
15,782, July 16, 1903. 

K^quimolkcol^r parts of butylchloral hydrate and 4- 
dimetbylamiuo - l-phenyl-2. 3 - dimetby 1-5 - pyrazolone are 
heated together, alone, or in solution, and the product 
crystallised from benzene, &c. It is a white or yellowish 
powder, m. pt. 85° — 86° G., soluble with difficulty in water, 
and is proposed us suitable for use as au aneesthetie. 

-T. F.B. 

o-Toluene Sulphonic Acid} Manufacture (f — . 
0. Imray, Ix)ndon. From Fab. Prod. Chim. de Thann 
et de Muihouse. Eng. Pat. 16,299, July 23, 19Q3. 

The process described in Eng. Pat. 14,390 of 1901 (Fr. Pat. 
312,797 ; this J., 1902, U2) for the separation of the oriho 
and para-toluene sulphonic acids from the products of 
sulphonation is modified by adding to tbe solution, after tbe 
separation of the para acid, a quantity of water (about 25 
per cent, of that previously used) sufficiently small to cause 
the separation of the ortho acid at the ordinary temperature. 

— J. F. B. 

Distillation of Fats, OilSf Tars, and th^ like / ConRmmk 

Vacuum . G. Bokelberg and J. Sachse. Eng. Pat. 

7204, March 25. 190*. II L, page 655. 

United States Patents. , 

TUmm and Lactic Adds ; Process of making Cmnp0uit4$ 
of C. Dreher, Freiburg. U.S. Pat. 70fti8Jj^.v 
May 17, 1904 . . . 0 \ 

Sbb Bog. .14,»21 (rf J902 S thi. 3 « 




land Wood Tar^i CW/wiowfci ^ ’ T7in»«& Staw / 

V 70.685, May 24, 1904, . ' 

SAkFr. Pat.:i20,971 of 1908 j fW« IT., 1-908, 1014.— T. F.,B. ! S«jt Fog. Pat. 17,165 of 1«99.; tfaiff J., 1000, 68.— T, t. U, 


l^'RKwcii Patents. 

Cream of Tartar, Tarfa%'ic and Citric Acids, and Second- 

art/ Products ; Manufacture of . L. Faucheux anil 

A. J. Boissiere. Fr. Pat. 338,735, April 14, 1908. 

VViBE lees, crude tartar, &c., are subjected to a preliminary 
slight degree of external roasting or scorching (“ torrofac- 
tion ”) by means of hot gases, to decompose orsanic matter 
other than tartrates, and to render the iron and aluminium 
salts and phosphatea insoluble ; the product is converted 
into potassium bitartratc and washed with hydrochloric or 
sulphurio acid, and the solution filtered, decolorised, and 
treated with sodium carbonate ; the mother liquors are 
precipitated with lime and the sodium chloride or sulphate 
recovered by evaporation. Tartaric acid is made from the 
roasted raw material by treatment with hydrochloric acid ; 
eulcinm tartrate is precipitated from the solution, and is 
decomposed by means of Bulphuric acid. Citric acid is 
produced in a similar manner by treating lemon juice with 
lime or calcium carbonate. In each case the crude tartrate ’ 
or citrate as prepared may be purified by scorching or 
sHcht roastinrr, preferably with addition of small amounts 
of lime. — T. F. B. 


FsasNOH Fatsstb^ 

Photogtaphic Plates, ^*c, ; Sensitive E, F. Beckwith 

and T. A. Carton. Fr. Pat. 338,499, Dec. 15, 1903. 

J8eb Eng. Pat. 27,059 of 1903; this J., 1904, 208.— T. F. B. 

{^Photographic'] Developers Acid . G. Balagny. 

Fr. Pat. 338,650, Dec. 2, 1903, 

The exclusive use of acid solutions of developers of the 
aromatic series is claimed. The following solution is an 
example of such an acid developer; — Diaminophenol, 
1 grm.; bisulphite solution, 10 — 15 cc. ; potassium bromide 
(10 per cent, solution), 5 c.c. ; water, 150 c.c. The bisul- 
phite solution consists of anhydrous sodium sulphite, 
25 grms. ; sodium bisulphite (“ commercial, 35® ”), 100 c.c. ; 
water, 100 c.c. The image generally appears In four or five 
minutes, development being complete m 20 to 25 minutes. 
The use of this solutiou dispenses with the necessity for 
a ruby light after the plate is immersed, and softer 
results are said to be obtained than when alkaline solutions 
are employed. — T. F. H. 


Borneo!, Isoborneol, and Camphor; Process for Prepare 

itiff Chern. Fabr. von Heyden, Act.-Ges. Fr. Pat. 

339,504, Jan. 11, 1904. 


, XIIL-EXPLOSIYES, MATCHES. Etc. 

Explosives ; New . A. Mikola jezak. Gliickauf, 1904, 

40 , 030. Chem.-Zeit, 1904, 28 , Kep., 174—175. 


vSke Eng. I’at. 26,785 of 1903 ; this J., 1904, 204.— T. F. B. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photogi'aphs in ('olours; New Method of Oblatnimj . 

A. and L. Euniiere. Comptes rend., i904, 138, 1837— 
1388. 

TiiKKE equal quaiititie.s of particles of potato starch of 
0'015 to 0*020 mm. diameter are coloured orange- red, 
green, and violet, and are then thoroughly mixed together, 
and spread in a thin layer by means of a brush on a glass 
plate coated Mith wax ; the interstices between the particles 
are filled with a fine black powder, such as pulverised 
wood charcoal. The whole is now coated with a varnish 
having approximately the same refractive index as that 
of the starch, and finally a panchromatic silver bromide 
emulsion is applied. The plate thus prepared is exposed, 
with the film side away from the light, in the usual way, 
and developed ; by reversing the image (dissolving out the 
reduced silver) and re*developiug the plate, transparencies 
the correct colours are obtained! — T. F. B, 


The freezing of explosives prepared with nitroglycerin 
forme a great disadvantage. The author states that he has 
prepared mono- and dinitroglyccrin, and believes that the 
latter compound will form a valuable basis for explosives, 
free from this disadvantage. Dinitroglyccrin i.s stated to 
be an odourless and unfrcczabli* oil, loss sensitive to per- 
cussion, friction, and increase of temperature, and possessing 
a greater solvent power for collodion cotton than ordinary 
nitroglycerin. It can thus be used for the preparation of 
explosives of high stability, which will maintain their plastic 
nature even in winter. The explosives can be mixed with 
those prepared from ordinary nitroglycerin, and are not 
inferior in power to the latter. — A, S. 

English Patents, 

Explosive Mixture. A. Fischer, London. Eng. Pat. 10,789, 
May 12, 3003. 

Equal parts of di- or trinitrobenzene, or their chlorine 
derivatives, and an alkali salt of trinitrophenol (picric acid) 
are made into a paste with a solution of paraffin, and the 
resulting mass incorporated in the proportion of 5 to 20 per 
cent, with a mixture cousisting of an alkali nitrate (preferably 
80 parts), sulphur (preferably 4 parts), and a suitable form 
of carbon (preferably 16 parts).— C. A. M. 


English Patent. 

futofflio Printing Forms on Cylindrical Surfaces; Art of 

Producing , H. H. Lake, Londou. From (L F. & 

J, W. Mclndoe, Boston. Eng. Pat. 4206, Feb. 19, 1904. ' 

Taii textile or other flexible material, a representation of j 
which is required, is coated with size or other glutinous 
mat^nl and dried by being subjected to heat and pressure ; i 
a thin coating of some pasty material which is impervious I 
to light (e.^jr., printers’ ink) is applied to the fabric, and trans- | 
ferr^ to the prepared cylinder, which is then exposed to ' 
light ; the light-resisting coating is washed off by means of 
a suitable solvent, and the soluble portion of the sensitive 
coating is removed by washing ; the cylinder is now heated 
“ to a sufficient degree to render the remaining portions of the I 
sensitised material acid-resisting,” and etched, and the i 
itunainder of the sensitive material removed by some solvent, ! 
Compare Eng. Pat. 4207 of 1904 ; this J., 1904, 467. ' I 


XXIIL-ANALTTICAL CHEMISTRY. 

APPASATUS, ETC. 

Viscosity of Pitch-like Substances. F. T. Trouton and 
E. S. Andrews, Phil. Mag., 1904, 7, 847 — 355. 

The authors use a torsion method for determining the 
viscosity of pitch-like substances. A constant torque is 
applied to a cylindrical bar of the material, and the relative 
motions of the ends are observed, from which and from the 
dimensions of the cylinder the viscosity is calculated. A 
shaft turning freely on anti-friction wheels has a pulley 
attached, from which is hung a weight for the purpose of 
applying the constMt torque. The ends of the cylindrical 
bar of the material to lie tested, are made square and 
tapering, and somewhat thicker thgu the cylinder itsiflL 
One end is fitted tightly into a square socket carried by ^6 
shdft* and the other intq o similar but fixed socket, fte 
cylinder can be surrounded by a jacket, and determinatUms 
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otioh other ahout the oonfiboii A^tje, rewfufif a I^An^ all the 
^rbile. The following formula was. demtoed for the 
coefficknt of Tiscosity ; fi « , where T is the torque 

jvpulied, XT the relative angular velocity per cm. of length 
of the dylinder, and R the radius of the cylinder. 

PiVcA.— Tests with a material sold as “ British pitch ” 
showed that whilst the assumption that the rate of rotation 
is proportioual to the torque applied, is sufficient for 
practical purposes, tho phenomena are, in reality, more 
complicated. For small torques the rate of rotation is 
relatively less than for larger ones, but above a certain 
value the curve develops into a straight line. On first 
aj)plying the torque there is a rapid flow or movement, 
which gradually diminishes and finally reaches a “ steady ” 
Ftage. If a white line be painted along the specimen before 
twisting, a spiral line of many twists is ultimately obtained. 
It was found that tho coeffici(’iit of viscosity of bodies, such 
as pitch, is a function of the time, the velocity' of flow for a 
given stress diminishing from its initial value down to a 
constant quantity. On removing the stress there is a flow 
back in the opposite direction, which gradually diminishes 
to zero with time. The strain energy thus shown to exist 
in a viscous substance when the latter is flowing, will 
disappear in course of time without there being any move- 
ment of ihe substance as a whole. The rate of dissipation 
of this strain energy can be determined by gradually 
diminishing the tonjuo until a weight is obtained which 
will just suffice to hold the cylinder at rest; this weight 
must be continually diminished, and finally leuches zero. 
The fact that the strain energy can disappear without any 
deformation of the viscous body occurring, enables a 
distinction to be drawn between a viscous and a plastic 
substance, since when the latter is held under constant 
deformation beyond its elastic limit, the strain energy it 
then contains does not sensibly decrease with time. 

Soda Glass. — The tests Mere made M'lth a tube in which 
MHh inserted a thermo-electric junction. 'I'he tube was 
Mirrounded by a thick- walled iron pipe heated by a row of 
small gas-jets. In this case in the formula for calcu- 
culiiting the coefficient of viscosity must he replaced by 
( 111 * — Ra'*), where Ri and Rj are the external and internal 
radii respectively, of the glass tube. 

Shoemakers^ wa.r was tested both by the authors’ method 
and hy Stokes’ method (rate of sinking of a spherical body 
in the material). A steel bicycle ball was used as the 
sphere, and its position was observed from time to time by 
means of X-rays. The value obtained for the coefficient of 
V iscosity by tSiokes’ method varied from 6 x luHo 23 x 10*’, 
the mean value being about 10 x 10**, I'.e., of the same 
order of magnitude as the value obtained by the authors’ 
method (see table below), ’fho authors’ result is prohaW} 
too low, because the sagging of the rod was so great that the 
torque could not be appUed long enough for the “ steady ” 
stage to be attained. 

Modelling clay f when examined by the torsion method, 
behaved quite differently to the other subsiances tested. 
When subjected to a given torque, it moved slowly up to a 
given position and stopped there. , On removing the stress, 
it made an immediate partial recovery to a point where it 
permanently remained. 

The results obtained are given in the following table : — 


Substance. 

Temperature, 

{ Coefficient of 
Viscosit.v. 

Pitch : 

! 

I .'*•1 X 30» 




1 


Soda iflBM 

1 . fi7n ' 

1 66b 

X U ^ 

l*l X 10*=* 
2-3 X 10” 

X 1(1 w 
. JG'O X ion 
,4’^’X 10® 



i ’ ' no 
^ . 8 ' 

Sodium stearate . ^ 

Shoemakers' wax 

' \ ^ .-.a.b. 


K view of ia % 

’turo ‘ ffllo wirea (tho o| 

iron; ' otbar of ** const^Htan,^ an Alloys ^ 
and mSeke),' received the radfOtiona of the aottVof 0| hmt 
towards which it is directed. Tho point q{> 
section of the threads of th(j reticule, which oouadtgtes 
one of the junctions of the thermo-electric couple tios 
formed, hccomes heated, and the current which it |tt 
up deflects the needle of a dial galvanometer, which may tte 
made registering. The known laws of radiation show that 
if the objective be composed of slightly absorbent material, 
such as rocksalt or a fluoride, the deviation obtatned^hi 
propoitional to the absolute temperature (ordinary tempera- 
ture -h 273“ C.) of the heated body. 

In the case of industrial pyrometers, the objeotives of 
which are of glass, graduations are made by comparison 
with a standard pyrometer provided with a fluoride objective. 
The indications obtained are independent of the distance 
of the heated body and of its dimensionSi — J. O. B. 

Dephlegmator i New , for Fractional Distillation 

and 08 a JieJluT Condenser. J. Houben. Chem.-Zeit., 
1904, 28 , r>25-.527. 

Thk apparatus is a modification of that proposed by 
Winssinger (Ber., 1883, 16 , 2640). The distillation flask 
(see Fig. 1) has two necks, the shorter of which is fitted 
with a thermometer and carries a side tube for the con- 
denser. Through a stopper in the longer neck of tlie flask 
passes the aluminium mantle-tube A, which is widened 
just above the stopper, and inside the widened portion if 
provided with spring clips which hold in position the brass 
cooler B. The latt4» consists of a tube open at the bottom, 
enclosed in an outer tube closed at the bottom, and provided 
with a side outlct-tnbe for the -cooling water. When it if 



Fj(!. 1. 


Fn;. 3. 


,\r 

desired to distil under reduced pressure, the flask: ;d]^ i 
small tubnlua ^through which passes the eapUlai?y^'t«h^4>;i^ 
starting the apparatua, the cooler B if puiiivd dowDM^m|i|l^ 
bottom of the maiitle^tube A, auAlhe 
hi^od to »%oro«s boiling. The if 




riuiri until the distiUate paoee o w ftt the »te. ^ 

can alfip he fitted into a ^ 

iSam shown in Fig. 2» and can then be used with an 

JSSiry short-necked fliuik. 1“ Jw- » » 

dJZT^^nWpirmators is shown. The author has found the 
S-hil shown in Fig. 4 espoomlly 

Sder reduced pressure. It consists of a bayonet-shaped 






it sdfcwcd down air-tight. ^ «««» o J 

Uarhonate i* put kto the cup, a®d, on t«mj^ tie 

spherical tap J, fell* ^ cistern. The fep ?f. 

ebsed, and the reservoir Is shaken. The carhem dioxide 

ffcnerated depresses the mercury in the hmb, A* the meroa^ 

nsing in the opposite limb. The lap R *® 1^®“ 

allow mercury to escape through the tube E into the 




tube with two side tubes, the upper one for the thermometer, 
and the lower one for the capUlary tube. In order to 
prevent, as far as possible, contact of the vapour with the 
rubber stopper, the neck of the distillation fiask, close to 
the bulb, is constricted, and the tube of the stih-head is 
pushed down to the constricted part. The results of 
test experiments are given, showing the efficiency of the 1 
dephlegmator — . S. j 

Paraniirophenol as Indicator. L. Spiegel. Z. angew. j 
Ohem., 1904,17, 715-716. 

Thk author maintains, against the criticims of Lunge, his ■ 
former statements (this J., 1900, 1040) as to the superiority 
of paranitrophenol to methyl orange as an indicator m 
alkalimetry, (luoting experiments to show that it is equally 
insensitive to carbon dioxide, and as delicate in indicating 
exce.s8 of acid or alkali, in whiciu-ver direction the titration 
ic effected. He attributes the difference between Lunge s 
resilts and his own to the I'aet that he uses a 2— 3 per cent, 
solution of the indicator, whilst Lunge used one containing 
onlyO-1— 0‘2 per cent., two or three drops in each case 
being added to 70 c.c. of the liquid to be tiirutcd.— .L 1. H. 

Fkbnch Patknt. „ 

AdHtuMer i Universal Soc. U Legrand ut Lafaverge. 

Fr. Pat. 888,634, Dec. T), 1903. 

The two-limbed tube, of which one limb, B, has a knnel- 
ehapedtop,and the other is graduated, and connect^ by 
a flexible tube to the reservoir P, has at ke Jiottom of the 
bend, a 8-wav cock R, which is so turned that ^tb arms 
communicate'', whilst mercury is poured into the arm B, 

^ until it rises in both arms to the height of the aero point in 
arm A. A measured quantity, such as 10 c.c., of the oiL 
vinegar, wine, or other acid JqPid of which acidity is to 
be detemined, is then placed in the reservoir P, and the cover 


receptacle F until equilibrium is established, the tap bemg 
then closed for that outlet. This process is repeated as 
often as necessary until equilibrium is permanent, the level 
of the mercury in the two limbs being shown by means ot 
the sliding pointer C, carried by the centrally-placed metal 
tube enclosing the thermometer T. The temperature being 
read, as well as the height of the mercury in the hmh A, 
the usual correlations and calculations are made by the aid 
of tables annexed to the apparatus. — E. S. 

imSOANIC-QVALITATIVS. 

Sodium Pie, ate, Aetion «/—-?.» SoMum Carm,^ 

Solutions. [Veteclion of Sodtum Carbonate.^ L. 

Beichard. Z. anal. Chem., 1904, 43 , 269-275. 

Nouhxl sodium carbonate is the only sodium »^t 
nossesfling the property of precipitating wdium picrate from 
IL solutions. Even quite dilute solutions (1 per cent) 
of sodium picrate are nmdered twbid by sodium 
and a 10 per cent, solution solidifies to a jelly. *^® 
oipUationis fdways gradual and ooours also m 
containing other salts. Sodium oarboMte may , in tbfe waj* 
be detected in solutions in which oth^ aiJSI 

also present ; the reaction may/orther ^ 

1 the presence of sodium picrate in a liquid.— i- xt. ir. 






NJcket Sai^f Aetim ^ on - — -. 

a^loluurd. a)«]lLwZ<»t,lf04^9%479'i^m 

It is well fcoowii tibat the sej^atlea oohalt ftam nickel 
by preci^tation with potasiium nitrite tn acetic acid •olation 
cannot be acouratelj carried ont in presence of alkaline 
earth componnds. as triple nitrites of nickel, potassium, 
and barium, strontium or calcium are precipitated with the 
cobalt compound. ^ The addition, to a mixture of nickel salt 
and potassinm nitrite, of the oxide, hydroxide, or peroxide 
of the alkaline earth metal, does not cause the formation of 
this compound, but precipitates nickel hydroxide (with 
evolution of oxygen when the peroxide is used). If the 
nitrite he substituted for the oxide, however, the triple salt 
precipitates after a short time. If the acetic acid be added 
bef^ore the nitrite no precipitation occurs. The precipitate 
aissolves in hot water to a bright green solution, and on 
cooling is deposited as a green powder, which slowly turns 
vellow. The calcium compound is more soluble than those 
of barium and strontium, and comes down much more 
slowly. No similar precipitates M'ere formed by salts of 
magnesium, zinc, or cadmium, but beryllium salts formed a 
[ueclpitate not yet investigated, perhaps a nickel beryllium 
potassium nitrite. If sodium nitrite be used instead of the 
potassium salt, In no case is a precipitate formed ; even a 
mixture of s^inm nitrite with another potassium salt is 
ineffectual Potassium nitrate and a reducing agent can be 
used, but the reduction is apt to go too far. Like the 
<ioubIe cobalt salt, these triple nitrites are all much less 
soluble in potassium nitrite solution than in water. — J. T. 1). 


derk; jPfattlee ^ 

partlele^ ol Fovtl^ oetaeai Wim m 
I expeiiettise, & per oeitt. of the former oan be tetoet^ h 
nuxtqres.— S. , " ' 

I ' ' ' ' * 

I mORGAmC-^iUAirTITATIvd 

Sodium Nitrite ; Anedysis of — — . G. Lunge. Cherny- Zeit., 
j 1904, 28, 501~-5C3. 

j Thr “ diazo *’ method with the use of sulphanilic acid eatjli' 
I bo made to yield results equivalent in accuracy to thoi^ 
obtained by the permanganate method, but in most oases tke 
latter method will be found to be more convenient. 
the titration, 4.5 c.c. of N/2 permanganate solution dm 
acidified with sulphuric acid and diluted to 400 c.c, with 
I water at 40® C., then titrated with a solution of sodium 
I nitrite containing 23 grms. per litre. In order to obtain 
j accurate results with sulphanilic acid, this subatanoe must 
i be purified by recrystalhsation, and the crystals must be 
j dried for two da^s in the desiccator over sulphuric acid, 

I The starch solution should be freshly prepared each day, 

: and the end point should correspond with an immediate 
j coloration of the iodide-starch paper permanent for some 
I minutes. — J. F. B. 

Cyanide Solutions ; Determination of Constanta in TTorAiag 

. G. W. Williams. J. Chem., Mctalb, and Min. 

Soc., S. Africa, 1904, 4, 288-— 298. 


Portland Cement and Blast- Furnance Slap ; Action of 
Acetic Acid on — F. Hart. Thonind.-Zeit., 1904, 
28, 809. 

'I'o diatinguisli between Portland cement and blast-furnace 
slag, tlie following test is proposed -. ()ue gnu. of the 
liucly-powdered sample is well shaken up for 10 minutes in 
a corked flask with 100 c.c. of a 10 per cent, solution of 
acetic acid in alcohol. On allowing the nndissolved residue 
to subside, the light-coloured, vitreous granules of blast- 
furnace slag will be readily distingnlshable from the 


'I'ke author has endeavoured to determine the degree of 
dissociation, and hence the gold-dissolving power of the 
I double potassium- zinc-cyanide under various conditions. 

I The method used Avas to titrate the solutions with silver 
nitrate, using as an indicator the permanent yellow 
developed by potassium iodide. It was found that under 
these circumstances the reaction cannot be represented as 
a simple interchange between the silver nitrate and the 
potassium cyanide of the dissociated double salt, for some 
, of the zinc cyanide also reacted, and zinc nitrate remained 
in solution. Accordingly, the results were always too high 






H^^ Wicked when the potaldhm wak 
tite '«q^|>ewance of opalescence, owinar to precipitiitiw of ’ 
wSno^ojauide, was taken as the end of the reaction. Dikl- ' 
tSonof th^ solution from 1/500 to 1/8000 produced gradually 
increasing dissociation from about 50 to 77 per cent, of the 
total double cyanide ; further dilution produced no effect. 
In the later experiments the effect of dilution was elimi- 
nated. Addition of potassium cyanide not only reduced, as 

f is to be expected, the degree of dissociation of the double 
anide, but the latter appeared to act in some way upon 
the added cyanide, for the amount of silver nitrate req aired 
wij|S less than that calculated for the added cyanide alone. 

addition of alkali aviis then investigated, and the results 
are plotted in the accompanying curves. The first set of 
curves show the effect of aadiiion to the double cyanide 
solution of potassium or sodium hydroxide, lime or sodium 
carbonate, using potassium iodide as indicator (curves If, 
C, H, C-', and effect of alkali hydroxide 

when opalescence is taken as the indication (curve E). The 
genera) parallelism of E with the other curves is noticeable, 
and also the sudden lowering of slope at about 64 per cent. 
The second set of curves show the effect (^by both methods 
of indication) of adding alkali hydroxide to mixtures of j 
the double cyanide witli potassium cyanide (molecules of 
K5Zn(CN)4 : molecules of KCN » (I) 10 : 3 -3, (11) 1:1,' 
(III) 1 : 3*1 approximately; the average curve in each 
series is also drawn). The general similarity of the one 
average curve to D, C, or H, and of the other to F is 
obvious. The author’s conclusions (in part to be seen from 
careful inspection of the curves) are as follovps : — Ju titra- 
tions with potassium iodide : (I.) The silver nitrate enters 
into reaction with the zinc cyanide in part, forming zinc 
nitrate. (II.) The “ free” cyanide (gold-dissolving cyanide) 
is proportional to the amount of alkali present. (lU.) The 
effects of equivalent quantities of sodium, potassium, and 
calcium hydroxides are alike, save that zinc oxide is insoluble 
iu lime, and that no soluble zincate is formed as with alkali 
hydroxide. (IV.) Alkali carbonates have only half the 
efficiency of the hydroxides. In titrations to opalescence 
without potassium iodide ; — (1.) The free cyanide shown is, 
within limits, proportional to the amount of alkali, and the 1 
amount of dissociation indicated is about half of that shown 
with iodide. (11.) The limiting value of 64*4 per cent, indicated 
on the curve coincides with an amount of alkali hydroxide 
sufficient to form with the zinc oxide produced, the ziucate 
KjZnOs . 8 KOH, shown by W. J. Sharwood (this J., 
1903, 907) to exist. In general, the “free” cyanide 
present is a function of the ratio between zinc and alkali, 
and is not affected by the addition of potassium cyanide to 
the solution. Although the free cyanide increases with the 
addition of alkali, in practice the secondary effects of this 
free alkali on the solutions quickly impose a limit to the 
amount that can he added, and the bulk of the double 
cyanide present is inert and useless for the purpose of dis- 
solving gold. Finally, the author emphasises the fact that 
the figures given are not to bo regarded as accurately 
representing the degrees of dissociation, but merely as 
being proportional, and probably nearly approximate to 
them. — J. T. D. 

Vanadium ; Separation of front Aluminium and Iron. 

B. Glasmann. J. russ. phys.-chem. Ges., 190^, 36 , 814 — 
317. Chem. Centr., 1904, 1, 1537. 


‘■-iioxifll, the toesa of th*' “Md 

tit^ted with potaSsiihn iti * 70 ® , 

Oxj/mn in Working Cganide Scluiiont t 
Method for the Jhtermindtion of the > — r-. A. PJfikfhr; 
J. Chem. Metall. and Min. 8oc., S. Africa. 1904, 4 
864 — 369 . * 

The cxygen in cyanide solutions is determined by measuring 
the volume of the gases expelled from the solution on 
boiling, absorbing the oxygen by alkaline pyrogallate 
solution, and measuring the residual nitrogen ; the weight 
of the oxygen is obtained by measuring in a .fapp gravi- 
volumetcr a quantity of air corresponding to the volume 
of oxygen found. To receive the gases expelled from thp 
boiling solution a Lunge nitrometer niiy be used, to the 
4iide tube of which a flask completely filled with the cyanide 
I solution is connected by a piece of capillary tubing also 
j filled with the solution, the pyrogallnte being introduced 
j through the funnel after disoouneoting the flask. Or else, a 
j Eammelsberg burette (see figure) filled with water free from 



air may be used to receive the gases, the side tube of 
the burette being connected to a vessel containing watcr^ 
whilst the upper end is joined, after the gases have been 
expelled from thecyauido solution, to a U-shaped tube 
containing the pyrogallate solution ; the mixed gases are 
forced to enter this tube repeatedly by raising and lowering 
the water reservoir. The boiling of the cyanide solution 
must in this case be continued until the water in the 
burette becomes warm, when it may be assumed that any 
gases dissolved by it have been again expelled. Not less 
than 300 c.c. of the solution should be taken for each 
test. Either modification of the method is said to give" 
good results.— A. G. T., 


Fob the determination of vanadium in presence of aluminium 
and iron salts, the solution is treated with potassium iodide I 
and sulphuric acid, the iodine sid free removed by treat- 
ment with sulphur dioxide, the solution neutralised with 
potassium hydroxide, and the aluminium and iron i)reoipi- 
tated by a mixture of potassium iodide and iodate. The 
reactions which occur are expressed by the equations : — 
VA + 4HI « V,03 + 2I2; FesfSO^), or 

AUS04)8 + 5Kl + KIO3 + SHgO « Fe,(OH)« or Al^ (OH)e 
+ 3KaS04 + 3I2. The free iodine is removed by sodium 
thi08u5»I’^*^f®» precipitated hj^droxides are filtered off, 

washed and ignited.- The filtrate w evaporated repeatedl); 
with stilphuric acid, then wit4» nitric acid to oxidise the 
vanadiaffi trioiide, and then with sulphuric acid. Fop 
the determination of the vanadlbihf it is redoced by sulphui^ 


Rotating Electrodes; Elecirolgtic Analysis with applicant 

tion of . R. Amberg. Z. Elektrochem., 1904, 10„ 

385—386. 

The author seeks for an explanation of the very favourable ‘ 
effect of rapid rotation on the deposition of metals. The 
current density cannot have such an important bearing 
on the condition of the metal as is ascribed to it frk 
ordinary cases of deposition, for with rapid rotation h 
can exceed 10 times that allowable in such cases, withotil!;, 
any IU effects on the nature of the deposit. The inrtheW' 
considers that the mportant factor is the relation of 
cuitent strength to the “virtual^* volume ^ the 
trolytet ibis apparent tolume being pfoper^onkl to 
velddlty of rotation S. H.: ' '' " ' ' '' 


JimS 




X^latinuhi aitrf 4*^ /rem 

various tither MsiaU by mmm ^ in Am- 

maniacal Solution, 1\ Janiia#ch and C. Stei^ttaQ. Ber 
1904, 37 , 1»80~-1992, (See aUo this J., 1898, 1 197.) ‘ 

From Potaasium.^To the Kolutioa (containing about 0-15 
grm. of platinum in a balk of 80 c.o.) is added O’ 6—1 *o 
jxrm. of hydrazine hydrochloride, and the whole is boiled 
lor about 5 mics. Concentrated ammonia is now added till 
the yellow colour of the liquid just disappears, and the 
solution is vigorously stirred with u glass rod. If 
properly done, the platinum separates in a powdery con- 
dition, and does not adhere to the glass. About c.c. 

of ammonia are now added, the liquid is boiled for 5 10 

mins., and is then fill e red through a double filter con- 
sisting of a small filter inside a larger one ; care must 
hp taken not to fill up over the edge of the smaU filter. 
W ash once or twice with hot water, then with warm 
nitric acid (1—5 per cent, free from chlorine); if water 
alone be used, some of the platinum invariably w'ashes 
through towards the end. Place filter and precipitate in 
a porcelain crucible, burn off, ignite, and weigh. Kvapo- 
rate the filtrate, expel ammonium salts, dissolve the residue, 
evaporate and weigh as potassium chloride. From 
Sodium.— The ^ process is worked exactly as in the ca.se of 
potassium. I'roni (Julcium^ Strontium, and — Pro- 

ceed exactly as with potassium. In the filtrate, calcium is 
determined by preeijutation as oxalate, strontium or barium 
as sulphate. From Mnynesium^ExnctW as with potassium, 
'riu' magnesium in the filtrate is determined as pyrophos- 
phate Fro7)i Mfifiganese,— The platinum is precipitated 
as aliovo ; as small amounts of manganese peroxide are 
formed b) atmospheric oxidation, however, and adhere to 
the sides of the beaker and to the platinum precipitate, 
these must be washed with hot dilute nitric acid containing 
hydrogen perovide, which reduec'^ and dissolves the tnan- 
gunese compound, and doe.s not affect the platinum. The 
manganese in the filtr-'de is determined by any usual 
mefclu^d, the authors preferring precipitation by hydrogen 
peroxide. From Tungnten. — The platinum is precipitated 
as usual, but must be washed w'ith dilute ammonia, not with 
uiti ic acid. The filtrate is evajiorated to dryness with nitric 
acid, and the residue taken up with hot lO^per cent, nitric 
acid and well washed on a filter with the same. The 
tiiiigstie acid in the filtrate is precipitated, according to 
Kelirriiann’s method, by means of quinoline acetate; the 
mam quantity of tungstic acid is ignited gently, evaporated 
with hydrofluoric and sulphuric acids to remove silica, 
ignitiMl, the quinoline precipitate added, and the whole 
ignited again aud weighed. From Copper,— The whole of the 
^■ujiper, as well as the platinum, is pr<*cipitated if the quan- 
tity of hydrazine he sufficient ; but the copper can be nearly 
all dissolved out from tlie washed preciiutate by washing 
"ith hot dilute nitric acid, and treatment of the ignited 
platinum for a very short time with hot concentrated nitric 
imd removes the remaining traces without dissolving any of 
t he platmum. From Nickel— ^ome uickel goes down with 
the phitimim, hut con be completely removed by washing on 
the niter wiih hot 10 per cent, nitric acid. The filtrate is 
evaporated, ammonium salts removed, the residue dissolved 
ill hydrochloric acid, filtered, and the nickel precipitated by 
sodium hydroxide. From Cobalt.— Thh metal behaved 
exactly like copper, save that not quite the whole of it was 
precipitated with the platinum. The separaikm of the cobalt 
h'om the precipitate was effected exactly as described under 
i'opper. If the platinum compounds, in these separations, 
contain any of the associated metals, some of these are not 
precipitated with the platiuum, but go through into the 
ti Urates.— J. T. D. on 

hydrogen Peroxide f Analyais of Commercial P. 

»isley. liev. Gen. Mat. Ool., 1904, 8, 164—165, 

a previous article (this J„ 1901, 1028) the author pro- 
posed to detect oxalic acid in hydrogen peroxide by 
neutralising with ammonia, and adding acetic acid and 
calcium chloride. Eeoently, hotrevet, hydrogeti peroxide 
containing fluorides’ has been ^^ut upon the tdaithet, and 
uch a product *wouId give liy the test a twflsteitatu of 
calcium fluoride. The precipitiwte obtetued with dftteiuW 



I suta of Of Wete. Tb0 |>re«ui:»e Uf a baa 

j no tuflacDce on the determiiiatitm of oxalic e^id fo the 
1 precipitate by dissolving in dilute bydroobloric Jhud 
titrating with permanganate.— A. 8. . 

ORGANIC— QUALITATIVE, - 

Pdyhydfic Phenols and thejr Derhatives i Action ^ 
Molybdates on . [^Distinguishing between 
Phenyleuediamine.'\ C. Frabot. Ann, Chim. anah awST 
1904, 9, 125—124. Chem. Centr. 1904, 1, 1397— 

Pozzr-EscoT has recently described a new reaction 
molybdates with tannic, gallic and similar acids. Tho 
author finds that a solution of a molybdate acidified with' 
sulphuric acid gives a blue coloration with a number of 
polyhydric phenols and derivatives of the same, substituted 
ill the /)-position. The molybdate solution (10 grms, of 
ammonium molybdate in 100 c.c. of uator and 10 c.c, of 
concentrated sulphuric acid) maybe used, for example, for 
rapidly distinguishing between wi- and i)-pheuylenediamine. 

' —A. 8, 

Fatty Acids i Process for Characterising . K. Ijoc- 

qiun. Comptes rend. J901, 138, 1274—1276. 

Tmc livdroxyacetone esters of fatty acids E.CD.OCIL* 
CO. Cl Ij, obtained by' the action of the acid on hydroxyace- 
tone or monochloro-ncetone, give, with semicarbazide, very 
well defined semicarbazonea, which are suitable for the 
characterisation of the fatty acids. One mol. of the acid 
under examination, dissolved in ether, is converted into its ^ 
sodium suit by the addition of the calculated quantity of 
sodium; 1 mol. of monochloro-acetone is added, the ethiii 
removed by heating on the water-bath, and the mixture is 
heated to 120 —130° 0 for about 4 hours; the product is 
extracted with water and then with ether, and the ethereal 
solution is cashed with sodium carbonate solution and water, 

; and fractionated. The yield of ester is 70 to 75 per cent, 
j of theory. 'I’hc esters have boiling points several degrees 
[ higher than those of the parent acids. The seraioarbazones 
j of these esters are obtained in quantitative yield, are easily 
purified, and have sharply defined melting points.— T. F. B. 

j Sugars; Microchemiral Detection of by PhenyUtu^ 

I drazine Acetate. K. Senft. Monatsh, f. Chem., 1904. 

: 397—420. V:' 

In order to avoid the extractive action of aqueous reagents 
on the sugars, the author employs separate 10 per cent* 
solutions of pbenylhydrazine hydrochloride and sodium 
I acetate in glycerin. Two preparations of the tissue to be 
studied are made, by mixing one drop of each of the re- 
agents on a glass slide, laying the object tlterein and covering 
with a glass slip. One of these preparations is ttiimtainS 
at the ordinary temperature and examined from time 
to time. The production of osazone generally occurs 
after one or two days, but earlier in the case of ' fruciow* 
than with glucose ; in some cases, however, the period df 
examination may have to be prolonged to 14 days. The 
second preparation is heated on a boiling water-bath for 
half-an-bour, and is then examined after cooling. Saccha- 
rose is differentiated from glucose and fructose oy the fact 
that tbe^ latter sugars form osazones at the ordinary temper- 
atures it sulfioient time be allowed, whereas saccharose yields 
an osazone only after heating. The test at the ordinary tempe* 
ratures enable.s the localisatiou of the sugars in the tissues to 
be studied, whereas the hot test causes more or less i^usjOn. 
The crystalline form of the osazone, however, is not fo , 
striking in the cold tests as in the hot tests. In donbtfni; 
cases the osazone, after its formation, can be naused to 
orystallise more definitely by treatment with alcohol ^ 
evaporation of the solvent. The tnrbid preparations ctri 
cleared by conoenirated caustic potash or chloral saTuripiidfa ^ 
without injury to the osazone foiinationit ( fibie pyepari^kim >; 

be monied in fliyoerin jelly. In oWe’ets 
emorn. amdiuit' bf 'ihoisture, me augari' 


^ T a ip* 

rapitt by hot test. In di^ vnu^iis xom i 
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the fortn^of granules, spheroids, or The 

author describes the application of the tc^ratpsi large 
number of vegetable tissues, the description being accom- 
panied by coloured illustrations. — d. F. 11. 

Citront'lla Oil j Modified Schimmel^s Test for^ and Nature 

of Adulterant of . SchimmerB Report, May, 1904, 

27— H8. 

Nature of AdiiOerant. — Examiualion of large quaiilities of 
sophisticated (>itrouella oil has tailed to .show an} adulterated 
with resiu spirit as stated by Parry and liennett (this J., 
1903, 163). In none of the lighter fractions obtained was 
ipetacymenc found, which Kelbe has shown to be a normal 
constituent of resin spirit. All the specimens examined 
were adulterated with petroleum. 

Modification of SchhnmeTs Test. — lu view of the fact 
that certain more soluble kinds of Kussiau petroleum may be 
added to citronella oil to the extent of 5 or 10 per cent., 
without aflEecting its solubility in HO per cent, alcohol, it is 
proposed to modify Sebimraers test'* as follows — Two 
tests are made, one with the normal oil, the other with the 
oil to which 5 per cent, of Itussian petroleum hii‘< been 
added ; both should be soluble, neither should sejuirate oily 
drops. [Schimmel’s test is us follow'' : — The oil should 
yield a clear solution with one to two volumes of 80 i»er 
cent, alcohol. On incr<*asing the volume of alcohol to 10, a 
slight turbidity may occur, but on standing in a closed vessel 
no oily drops should separate.] -J. O. 11. 

Oil of Oassia ; Detection of Rosin in ICs.senltal . 

SchimmerB Report, May 1904, 19. 

If added rosin he present in cassia oil a precipitate will be 
formed when a 2,'!) per cent solution in alcohol is treated 
with a freshly prepared saturated solution of lead acetate 
in the same solvent. Adulteration with colophony appears 
to he again prevalent, many specimens being met with 
which yield an unduly high rc'-iduc on distillation. 

— J. () B 


ORGANIC-^QUANTITATI V£. 


Lipnifed Fibres IMeehantcal Wood Pulp] in Paper f 

Colorimetric Determination of . E. Valenta. Chem.- 

Zeit., 1904 , 28, 502 — :>oa. 

An ordinary colorimeter with two graduated tubes of 100 c.e. 
capacity, provided with stopcock?, and a horizontal reflector 
is required. A suitable reagent for lignified fibres haviog 
been selected, a mixture of coal tar dye.stuffs having 
approximately the same spectroscopic value as the wood 
colour-reaction is prepared. This solution is standardised 
by means of sheets of thin paper, one containing 100 pcT 
cent, of iiu'chanicul wood, and the other a known lower 
percentage, e.ij., 50 per cent. Pieces of these papers are 
steeped for about ten minutes iu the wood-pulp reagent in 
thin, flat-bottomed glass dislie'«, which fit between the tubes 
of the colorimeter and the reflector. One tube is filled with 
water and placed above the dish containing the stained 
paper with 100 per cent, of wood. Under the other tube is 
placed a dish containing the same paper soaked in water. 
I’he colour solution is then run into the second tube until 
the c<ilour intensity is practically identical in the two tubes ; 
the shrnle is then adjusted by the addition of very dilute 
sol lit ion, s of other suitable d> estuffs, drop hv drop. Wlien 
the exact shade and intensity of colour hnve been estab- 
lisherl, the colour soluiion is diluted with water to the 
100 c.e. marie. One c.c. of this ^olution should then 
correspond to one per cent, of wooil, and thi' accuracy of the 
shade is tested, and adjusted if neci'ssary, by comparison 
with the paper coiitnining a Known lower jierccntage of 
wood. For papers conta nirig less than 10 per cent, of 
ligmtied hhre-', the colour soliuion may be diluted with nine 
times its volume of water. A 10 per cent, solution of 
aniline sulphate is a convenient reagent for staining the 
paper, and the coloration '•o obtained, can be matched witli 
“ Naphthol Yellow S ” or “ Mikado Yellow,” the .shade 
licing adjusted with dilute solution.s of red and blue acid 
dyestuffs. — J. E. R. 

Formal delu/de and its Poli/nn rs ; Delenmnafion of . 

A Seyewetz and Gibello. Bull. Soc. Chun,, 1904, 31, 
691—694. 

Tiic method is based on the reaction — 


Sugar Determination ; Volumetric . L. Rosenthaler. 

Z. anal. Chom , 1904, 43, — 385 

The method devised by the author for determining dextrose 
and leviilose, either separate or mixed, depends upon the 
fact that these reducing sugars, when oxidised with alkaline 
copper solutions, are transfornu'u into acids which partially 
neutralise the alkalinity of the liquid. Experiment slioas 
that 1 mol. of sugar fields eight eqiiivalenis of acid, and 
that each e.c. ot the difference in volume betw'cen tlie 
normal acid reijuiied for neutralising the alkalinity before 
and after the reduction of the sugar, is equivalent to 
o*tf2?.5 grm. of aulndrous dextio.se or levulose. The 
alkaline cojipcr solution eiujdoyod, c intaius in every 
litre: crystallised copper sulphate, 17*5 gnus ; gl>cL*rin, 
75 grms.; sodium citrate, 1 25 ’ 0 grms. ; 1 5 per cent, sodium 
hydroxide solution, 100 grms. This solution deposits a 
little cuprous oxide, which should be filtered off through 
asbestos after three or four days standing, or a few hours 
heating on a steam-bath. The alkalinity of the solution is 
measured by filtering 30 or 40 e.c. through a Gooch crucible, 
which 18 well wa.shed through ; to the filtrate and w^ashings 
are added phenolphtbalein and a slight excels of 
hydrochloric or bulpliuric acid. The liquid is then boiled 
for 10 minutes over a naked flame, after which N/1 
alkali is added until the solution bi'comes red, and then 
a drop of N/1 acid to produce decolorisation. In 
estimating dextrose or levulose, 6 c c. of an approximately 
1 per cent, solution are mixed with 20 c.c. of water and 
excess (30 c c.) of the alkaline copper liquid, and the 
mixture heated to boiling, which i.s maintained for five 
minutes. The separated cuprous oxide is filtered off through 
a Gooch crucible, and washed with 150 c.c. of water. An 
excess of acid is then added to the liquid which is treated 
as in the alkalinity estimation described above. Many 
estimations can be made w'itbout renewing the asbestos of 
the Gooch crucible.— T. H* P* 


r,Na,.S(),i -h 2(11. (’OH);, + 3ILSO, 

2[(N!.lI.sig, -H (H.(jnO).,J -f 3Na,S(),. 

Although no reaction appears to occur betwt'cn bodium 
sulphite and formaldehyde, on the addition of sulphuric 
acid and the (•oii‘'eijueiit formation of sodium biMilphim, the 
aldehydic bisulphite compound is in.stantJy formed, iu the 
cold. The bisulphite compound being neutral to phenol- 
phthalein, the sulphuric acid does not exercise its action on 
the indicator until sutficient bisulphite has been formed to 
combine with the whole of the aldehyde. 1 he solution of 
sodium sulphite employed contains about 20 jier cent, of 
the anhydrous salt. It.s alkalinit}' towards phenolpluhalein 
is first detiMMuiued by titration w’lth ■'tandard acid. A 
knowm weight of foru al lehyde solution, or from 0*5 to 
0-7 grm. of trioxymelhylene is dissolved in 20 c.e. of the 
sulphite solution, after the addition of phenolphtbalein, and 
the titration performe<l in the usual manner with standard 
acid. Although trioxymethylene is insoluble in water, it is 
readily dissolved by sodium sulphite solution. The method 
gives very exact results, a id is available for very dilute 
solutions of formaldehyde. It compares favourably the 
methods of Legler, modified by Loesekann, and that of 
Craig.— J. O. B. 

Roses, Essential Oil of [^Otto of Roses] ; Iodine Ahsro'ption 

I'est as a Factor in the Examination of . F. 

Hudson Cox and W. H. Simmons. Analyst, 1904, 29. 
175—178. 

Fkom 0*1 to 0*2 grjn. of the sample to he examined, 
dissolved in 10 c.c. of 90 per cent, alcohol is mixed Avith 
26 c.c. of Huebrs iodine solution and allowed to stand for 
three hours at normal temperatures. The uncombined 
iodine is then titrated in tho usual manner. Samples of 
j genuine otto of rose are found, under these conditions, to 
j show an iodine absorption value ranging from 187 to 194. 
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Artificial otto, with etearoptene, has the values f 21 to 254 { 
without stearoptene. 261 to 279 ; palma-rosa oil. 296 to 307 ; 
African geranium oil. 213 to 225 ; Bourbon geranium oil. 
213 to 215; Spanish geranium oil, 211; geraniol (appa- 
reutly natural). 239 ; geraniol (apparently artificial), 307 ; 
Citronella oil, 217 ; citronellol, 187 ; linalol, 280 ; citral, 
175; guaiacum wood oil, 298; stearoptene, none. All 
these bodies, which may be met with in adulterated rose 
oil, have iodine values well over 200, except citronellol and 
eitrul ; geranium oils which have a relatively low iodine 
value have also a comparatively high ester content, so that 
their presence would be at once detected by an abnormally 
high ester value. A series of eight samples of doubtful 
purity had iodine values ranging from 133 to 234. Two, 
III which the addition of geraniol was suspected gave the 
iodine values 219 and 2L2. The baiviple with the lowest 
iodine Aalue (133), contained ethjl alcohol. A mixture of 
rwo parts of artificial otto and one part of genuine rose oil 
had the value 215. It has beeu stated that temperature 
markedly modifies the rate of iodine absorption in oils. In 
the case of rose oil this is not found to be so. Between 4° 0. 
and 27° C. no appreciable difference was observed. The 
a^e of the reagent has a great modifying influence, older 
solution^ being less active. In these experiments the 
mercuric chloride and iodine solutions were kept separate, 
being mixed immediately before use. Titration was per- 
formed as rapidly as possible, since otherwise the colour 
In found 'to be redeveloped. In the discussion following 
the above communication, A. C. Chapman suggested the 
substitution for Huebl’s reagent of a well cooled solution of 
1)1 online in a suitable solvent, to bo run into the cooled 
solution of essential oil under examination. This would 
rend to minimise intramolecular change, and to produce 
simpler addition compound's. In that case, any difference 
HI the condition of sutur.ition between various bodies would 
[irobably be more accentuated, and therefore more pro- 
nouncedly evident. — J. (). B. 


xxiv. .. ts? 

samplf M soluble in hydrofijiioric aotd 

was x* 8 to 2*88 ; in benzene, 2*42. 

^T. F. B. 

Ferric Phosphate and other Phosphates ; Soluble Colloidal 

Form of . W. J. Sell. Proc. Cambr. Phil. Soc., 

1904, 13, 388—890. 

On treating 100 c.c. of a solution containing 50 grms. of 
anhydrous ferric chloride per litre, with 400 c.c. of a 
solution of diammonium hydrogen phosphate (100 grms. 
of the crystallised salt per litre), and, after shaking, makini' 
the mixture faintly ammoniacal, the white phosphate pre- 
cipitate gradually became brown, and finally dissolved to 
a clear brown liquid. The solution was dialysed through 
parchment paper. The dissolved colloidal substance was 
found to consist of ferric phosphate (IfePO^), together 
with a little ferric hydroxide. When the dialysed solution 
was evaporated on the water bath, the residue consisted 
mainly of the compound 2 FePC) 4 .ll 20 , together with some 
hydroxide. This colloidal solution of ferric phosphate is 
tasteless, without action on litmus, and is gelatinised by 
various salts. Silver nitiate and potassium feriocyaiiide 
merely coagulate the solution ; potassium thiocyanate does 
not give a red coloration. The eleelric conductivity of the 
solution is very low. Colloidal phosphates of alumioium 
and chromium having analogous properties were also 
prepared. — A. S. 

Formaldehyde in the Atmosphe} e Determination of — . 

H. Ilenriet. Oomptes rend,, 1901,138, 1*272 — 1274. 
Am was filtered through gla.ss -wool and passed through a 
IJ-tube containing mercuric oxide, heated to about 250" C., 
to oxidise the formaldehyde to carbon dioxide ; the air 
was then passed through potash bulbs. The difference 
between the amounts of carbon dioxide obtained by this 
method, and by the usual method, omitting the mercuric 
oxide tube, corresponds to the amount of formaldehyde in 
the atmosphere, which is found to be 2 — 6 gnns. per 100 
cubic metres — T. F. B. 


XXIV.-SCIENTIFIC & TECHNICAL NOTES. 


lliidium in Uranium Compounds. B. B. Bolt wood. Fng. 
and Mining J., 1904, 77, 756. 

l^’iiOM the results of the determination of the amount of 
ladio-active emanation from a number of minerals con- 
taining uranium, the author concludes that the amount of 
ladmm in a mineral varies directly with the pi rcentage of 
uranium present. — A. S. 


Silicon; Soluhilittf of in Silrer. A Variety of Crystal- 

line Silicon Soluble in Hydrofluoric Acid. H. Moissau 
and F. Siemens. Comptes rend., 1904, 138, 1299 — 1303. 


^ri.ieoN is much more soluble in silver than in lead or 
/I no (see this J., 1904, 374) ; moreover, the silicon which 
' ry stullises from the silver on cooling contains varying 
■ l uounts of an allorropic modification soluble in hydro- 
fluoric acid. In the subjoined table column I. shows the 
percentage of silicon disstilved in silver at various tempera- 
tuioB, and column II. the percentage of this dissolved silicon 
which is soluble in hydrofluoric acid : — 


Temperature. 


II. 


° C. 
070 
1150 
J‘J50 
1470 


Per Cent. 
9-22 
14*80 
10* 2H 
41*40 


Per Cent. 
58*02 
27*60 
10*00 
16*00 


By dissolving 2 to 4 per cent, of silicon in silver, and 
removing the silver by means of nitric acid, specimens of 
this soluble variety of silicon were obtained; it remains 
unchanged when heated in hydrogen or nitrogen to 1200° C., 
and consists entirely of sUioon ; the density at 20° C. of a 


Enzymes ; Connection between Instability and Activity 

in . O. Loew. Ffluger’s Arch., 1904, 103, 95 — 

no. Chem. Centr., 1904, 1, 1435—1436. 

In the author’s opinion the free chemical energy of enzymes 
depends upon the fact that they contain labile groups of 
atoms. In studying the nature of these labile groups the 
two labile forms and the stable form of the enzyme must be 
distinguished. The one labile form, the zymogen^ is much 
more stable than the other, the peculiar enzyme, produced 
from it. The conversion of the zymogtn into the enzyme 
is probably due to n chemical alteration within the molecule, 
possibly a breaking of a lactam linking. The mother 
substances of the zymogens, the prozymogens, ares iusoluble; 
they are probably compounds of the zymogens with 
nucleoproteids. From a consideration of the effect of 
various agents on the enzymes, the author concludes that 
the instability of the latter depends upon the presence of 
keto- and amino-groups. — A. IS. 

Castor-Seeds [Ricinus communis^ ; Hydrolysing Properties 

of . K. Urbain and L. Saugnn. Comptes rend., 

1904, 138, 1291—1292. 

CabtoE'Skbds were heated with ten times the weight of 
starch and a small quantity of acetic acid. After 24 hours 
it was found that 10*9 per cent, of the starch was saccharified. 
Saccharose (about half the weight of castor-seed us-ed) was 
then substituted for starch, with the result that 33 per cent, 
of the saccharose was inverted in 24 hours. Fatty oils are 
also hydrolysed by castor-seeds ; in one case 90*8 per cent, 
of fatty acid was formed. It was found that cytoplasma 
could be substituted for the castor- seeds with success in all 
these experiments.— T. F. B. 

Hydrolytic Properties of the Cytoplasma of Castor-Seeds 
are not due to a Soluble Ferment, M. Nicloux. Comptes 
rend., 1904, 138, 1352—1354. 

Cytoplabma, prepared from castor- seeds, was Freed from 
oil, dried, and extracted with water, and also with dilute aoetio 
acid. In neither case extract or the residne the 
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hydrolytic power posiessed by the cytoplasma in the first 
place (tee this J., 1904, 614 ; and preceding abutract), 
showing that the hydrolytic action is not due to a soluble 
ferment, and that water destroys the hydrolysing power 
of the substance in the absence of oil. — T. F. B. 


“ Flocculation [« Amflockung ”] Fhenomena. M. Neisser 

and U. Friedeinann. Mflnch. Med. Wchsohr., 51 fill • 

Chem. Centr., 1904,1, 1387—-1388. 

An emulsion of masiio was prepared by pouring an alcoholic 
solution of the latter into dihtilled water. lu such an 
emulsion, the particles of mastic have an electro-negative 
charge, as is shown by the fact that if the emulsion be 
brought between the platinum electrodes of a battery of 
high E.M.F., the particles travel to and are deposited at the 
anode. The addition of small quantities of salts or acids 
to the emulsion causes, as is known, the separation of the 
particles in docks. Experiments with aluminium sulphate, 
ferric chloride, ferdc nitrate, colloidal ferric hydroxide, 
arsenic trisulphide, and ordinary ferric hydroxide, showed 
that when colloids and suspensions carrying opposite electric 
charges, are brought together in certain [iroportions, they 
are simultaneously separated in the form of flocks. Aniline 
dyestuffs behave like colloids, the acid dyestuffs bearing 
electro-negative and the basic, electro-positive charges. The 
basic dyestuff causes the “ flocculation ” of a mastic 
emulsion. With an excess of the negatively-charged mastic, 
arsenic trisulphide, Beniopurpiirin, and Kosin, or of the posi- 
tively-charged colloidal ferric hydroxide, Bism irck Brown, 
Neutral Red, and Methylene Blue, a so-called ** checking ” 
occurs, i.e., floocuhitiou no longer takes place ; even the 
colloid preseiit in smaller proportion is not separated. This 
“ checking ” is due, iu the authors’ opinion, to the envelop- 
ment of the one colloid (or suspension) by the other. 
Albuminoid colloids^ such as gelatin, serum, and bacteria, 
also protect negatively-charged suspensions and colloids 
from the action of those preoipitants, by which they are not 
themselves precipitated. These latter colloids, which by 
themselves are not c.ipable of causing flocculation of sus- 
pensions and colloidal solutions, acquire that property when 
a quantity of a salt insuflicient in itself to cause flocculation 
is added to them. The albuminoid colloids may be regarded 
as mixtures of colloids, or as colloids which, uulike the 
mttallic colloids, possess both electro-positive and electro- 
negative properties. A small addition of a salt is sufficient 
to change the amphoteric colloid into one carrying only 
either au electro positive or elootro-uegative charge j the 
colloid then behaves like the metallic colloids, t.e., in small 
quantities it causes the flocculation of oppositely-charged 
colloids or suspensions, whilst in large quantities it prevents 
flocculation. — A. S. 

Cryttalsj Formation and Transformation of Fluid Mixed 

■. A. C. de Kock. Z. physik. Chem., 1904, 48 

129—176. 

It is knowm thatp-azoxyanisol and p-methoxyciunamic acid 
melt to the fluid -crystalline state, and at higher tempera- 
tures become isotropic liquids. Mixtures of the two fluid 
crystals exist in all proportions, and pass into or from 
isotropic liquids like a single body; an eutectic mixture 
was observed. Quinol (hydroquinone) or benzophenone, 
mixed with either of these bodies, forms a fluid crystal, but 
only up to a certaiu concentration, and equivalent quan- 
tities depress the solidifying point to the same extent. The 
behaviour of these mixtures supports the view that fluid 
crystals consist of a homogeneous phase aud not of an 
emulsion. — W, A. C. 


MIowb:— T he sodium is pulverised under boiling xylene 
35, 8516) in a roomy flask, and more xylene 
added so as to make about 250 c.c. to 28 grms. of sodium. 
The flask is fitted with a cork carrying a Brflbl’s stirrer 
and a reflux condenser with a soda-lime guard tube and a 
dropping funnel, and is placed in cold water. The 
calculated quantity of the alcohol is now very slowly 
dropped in, and the reaction, if not complete when the 
addition is finished, is readily completed by warming for a 
short time. The alcoholate formed can be used either iu 
suspension iu the xylsne, or the latter can bo filtered off on 
the pump, leaving a paste of alcoholate and xylene. If 
desired, benzene, petroleum spirit, or ether can he used 
instead of xylene, after pouring off the xylene that was used 
to pulverise the sodium. -J. T. D. 




piK Galvanoplastik. Von Dr. W. Ppaniiausbe. 
Wilhelm Knapp’s Verlag, Halle a/S. 1904. Prioe M. 4. 

8vo’ volume, containing preface, 137 pages of subject- 
matter, and alphabetical index of authors. The table of 
contents at the begiouiug, given in detail, serves as index 
of subjects. The text is illustrated with 85 engravings. 
The leading subjects are the following:—!. Historical. 
II. Preparatory Work. a. Moulding, b. Conferring Con- 
ducting Power. III. Galvanoplastic Baths and their 
Constants. IV. Changes by the Separation of Thick 
Metallic Deposits. V. The Anodes for the Galvanoplastic 
Processes. VI. Apparatus and Arrangemeuts for Galvano- 
plastic Baths. VII. Galvanoplastic Processes in Special 
Directions, such as the Production 6f Cliches, Printing 
Plates, Gramophone Plates, &c. 


Grtjndeiss dbr Physjkalisohbn Chemik. Von Dr. J. 
Tbaubb, Professor au der Tech. Hochsch. Charlot- 
tenburg. Ferdinand Enke’s Verlag. 1904. Price M. 9. 

Svo volume, containing 850 pages of subject-matter, with 
24 illustrations. The leading themes treated of are as 
follows; — I. Fundamental Ideas prom the Diffkeen- 
TIAL AND Integral Calculus II. General Laws 
AND Theories. The Atomic Theory. III. Chemical 
Statics, (a) The Gaseous Condition. (5) Liquid State, 
(c) Dilute SolutioDs. (d) Solid State. IV. Chemical 
E^rgy. (i) Mechauico-Chemistiy. (ii) Thermo-Chemistry, 
(iii) Electro - Chemistry. (iv) Photo - Chemistry, (v) 
Radio-Chemistry. 


Les NouvkautiSs Chimiques four 1904. Par Camille 
Poulenc, 1). bs Sc. J. B. Bailli5re et Fils, 19, rue 
Hautefeuille, Paris. 1904. Price 4 fr. 

Small 8vo volume, containing descriptions of new appa- 
ratus for laboratories and new methods of research applied 
to science and industry. The text is illustrated with 185 
engravings, and fills 836 pages, at the close of which it au 
alphabetical index of subject-matter. 


Alcoholates, J. W. Briihl. Ber., 1904, 37, 2066 — 2068. 

The method of Biltz and the author (this J., 1891, 568) 
for obtaining alcoholates free from alcohol of crystallisation, 
by boiling a solution of the alcohol iu toluene or xylene 
with metallic sodium is exceedingly slow, for the metal is 
melted and expose.s only a limited surface, and the alcohol 
is in large excess till towards the end of the operation, so 
that the crystallised alcoholate is first formed, and has to 
be gradually decomposed. The author’s new process is as 


The Extra Pharmacopceia op Martjndale and West- 
coTT. Revised by W. Harrison Martindale, Ph.D., 
and W. Wynn Wkstcott, M.B., D.Ph. 11th Edition. 
H, K. Lewis, 136, Gower Sireet, Loudon, W.C. 1904. 
Price 9s. 6d. nett. 

This, the 1 1th edition, contains 645 pages ef subject-matter 
aud an alphabetical index and Posologioal Table, followed 
by a Therapeutic Index of Diseases and Symptoms. Whilst 
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omUtiog many of the other druga, oliemicals, tod prepara- 
tions, &c., of past editions, in the present edition more than 
300 new remedies, drugs, &c., hare been added. The 
subject of Radium, and the notes on ROntgen Rays, High- 
frequency Current, Fiiisen Lamp and Radiant Heat, are in 
this edition introduced with considerable detail under 
“ Radiology.” The section also termed “ Analytical Memo- 
randa ” has been made more complete ^by enlarging the 
paragraphs devoted to Tests for Various Substances in, or 
of significance for, Urine, as also those for Glucose and for 
Water Analysis. The sections on Antitoxins have also 
been almost entirely rewritten. 


Country. 

Met, Tons. 

Value. 

United States 

97A IU>A 

£ 

Great Britain „ . , , 

49 f U^UVVfUvw 

fwin 

< 0,iJ7O,UUv 

CM R01 ItAC 

Germany. . 

1M) ftAO Ann 


Austria-Hungary 

France ‘ 

39.479,000 

OQ UQ7 AAA 

u£.oo4),UUO 

10.528.00(V 

1 ff A.M1 AAA 

Belgium 

/ ylAJv 

99 fMin 

X 1 |%utf|VlA7 

to AQ1 AAA. 
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Jahrbuch dbr Elkktrochemie. Begrtindet und bia 1901 
herausgpgeben von Profs. Dr. W. Nkrnst und W. 
Borohkrs. Berichte liber die Fortschritte des Jahres 
1902. Unter Mitwirkung der Herren Dr. P. Askenasy, 
W. Borohers, K. Elbs, F. Harms, M. Mugdan und 
0. Saekur. HerauFgegeben von Dr. U. Dannkel. 
IX. Jahrg. W. Knapp*8 Verlag, Halle a/S. 1904. 
Price M. 24. 

Large 8vo volume, containing G78 pages of subject-matter, 
with 187 illustrations, and followed by alphabetical indexes 
of authors and subject-matters. The subjects dealt with 
are the following:—!. SciKNiiFro Part. (i) Geneial; 

(ii) Conductivity and State of the Solutions ; (iii) Chemical 
J^nergy and Electrical Energy; (iv) Polarisation and 
Electrolysis, (v) Electrical Phenomena in Gases. II. 
Applied Electrochemistry, (i) Current - production ; 
(u) Inorganic Electrochemical Processes and Products; 

(iii) Organic Compounds, (iv) Electrolysis of Alkalis 
and Bleaching Agents, (v) Apparatus for Electrochemical 
I'echnology. Bibliography and Journals. 


A Compendium of Chemistry, including General, 
Inorganic, and Organic Chemistry. By Dr. Carl 
Arnold, Prof, of Chemistry in the Royal Veterinary 
College of Hanover. Translated by John A, Mandel, 
D.Sc. First Edition. John Wiley and Sons, New York. 
1904. Price 3.5 dols. Chapman and Hall, Ltd., London. 

Svo volume, containing 572 pages of subject-matter, with 
al])habetical index, and divided into the following branches; 
I. General Chemistry ; II. Inorganic Chemistry; and 111. 
< )rganic Chemistry. 


Annual Statement of the Trade of the United 
Kingdom with Foreign Countries and British 
Possessions, 1 903. Volume II. [Cd. 2081.] Price 5.v. 
Eyre and Spottiswoode. 

This is the second volume of the Annual Statement of 
Trade, the first volume having been noticed on page 285 of 
the Board of Trade Journal for May 12. This volume 
cemtains statements of the trade of the United Kingdom 
with each foreign country and British Possession during 
the years 1899-1903, and of the imports and exports at 
each British port during the seme period, as well as 
accounts of transhipment, warehousing, and goods passing 
in transit. 


Mines and QuARRisa: General Report and Statistics 
for 1902. Part IV. Colonial and Foreign Statistics. 
[Cd. 2084.] Price U. 8rf. Byre and Spottiswoode. 

This return, which is compiled annually in the Home 
Office, contains statistics of the number of person.s em- 
ployed, of accidents, and of the output of minerals at mines 
and quarries in British Colonies and foreign countries. It 
appears from the statistics contained in the report that the 
total amount of coal produced in the world in 1902 
amounted to 800 million tons, the value of which is 
estimated at more than 270 million pounds sterling. Th^ 
following figures show the main sources from wWch the 
fuel supply of the world is obtained 
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Trinidad; [Chemical] Trade op . 

Z7.N. Cons. Reps., Nos. 1967 awd 1968, June 1 and 2, 1904. 

Petroleum of good qoality is found in Trinidad, but up to 
the present it has not been produced in any quantity; 
attempts are being made to establish the industry on a 
commercial basis. Kerosene is obtained entirely from the 
United States, and imports are increasing. Asphalt was 
export^ to the value of 162,C00i.m 1903. The quantities of 
the various kinds were — “ crude,” 145,000 tons ; " epuree,” 

11.000 tons ; liquid, 20,000 galls. Manjak has recently 
been found in considerable quantity. 

About 10,000,000 cocoanuts are exported annually, 
6,000, 0«/0 going to England last }ear, and the remainder to 
the United States. 25,000 galls, of cocoanut oil, and 

1.825.000 lb. of copra (containing 65 to 75 per cent, of oil) 
were also exported last year. Soap is manufactured locally 
to a small extent, and about 2,000 tons (mostly blue mottled 
soap) were imported in 1903. 

48,000 barrels of cement were imported in 1902-3, about 

36.000 barrels coming from England. 

68,000/, worth of balata was exported from Trinidad in 
the } ear 1902-3 : of this quantity, nearly 52,000/. worth 
was received from Venezuela and re-exported; the greacter 
part goes to Holland. 

The exports of sugar amounted, in 1903, to 47,000 tons. 
The value of the product is rapidly decreasing, being 
894,000/. in 1903, as against 594,000/. in 1900, and 768,000/. 
in 1880. 310,000 galls, of molasses and 218,000 galls, of 
rum were exported last year. 

Italy ; Chemical Industry of . 

Foreign Office Miscellaneous Series, No. 610. 

A notable increase in the importation of the following 
raw materials has taken place -Coal, roots for dyeing or 
dressing, phosphates, manures, and india-rubber. There has 
also been an increase, but to a less degree, in the importation 
of gums, resins, and oleaginous seeds. 

Among partly manufactured materials there has been a 
more or less marked increase in the case of the following 
articles Heavy mineral oils, potash, caustic soda, alkaloids, 
carbonates, oxides, chlorides, nitrates, sulphates, parafflUf 
wood-pulp, pig iron, copper, lead, zinc, and tin, and iron 
and zinc in sheets. The importation of acids, dressed bides, 
palm and cocoanut oil has remained stationary, wlkilst there 
has been a decline in cements and hydraulic lime. 

There has beeu a marked decline in the importation of 
terra-cotta, majolica, and plate glass, A diminution, though 
to a less degree, has also taken place in the importation Of 
wrought iron, forged iron, wrought copper, earthenware* 
and giasswork ; whereas the importation of petroleum, soap, 
and paper has remained stationary. On the other hand, 
there has been an increase in the importation of vamisbea, 
bricks, porcelain, starch, and india-rubber. 

The importation of foodstuffs has increased in the ease 
of olive oil, cotton oil, and lard, and decreased in the case 
of beer and sugar. 
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With regarJ to exports : — 

Of raw materials the exportation of raw hides, mineral 
ores, marble, cement, hydraulic lime, and sulphur is 
increasing; whereas the exportation of tartar and roots 
remeuns stationary. 

Partly manufactured materials showing a general increase 
in their exportation are the following : — Sssential oil of 
orange, unpurifted gallic and tannic acid, tartaric acid, 
liquorice juice, tanned hides, and lead in ingots. The 
exportation of boric acid has remained stationary. 

Among manufactured goods an increased exportation has 
taken place in matches, writing and wrapping paper, tiles, 
bricks, and worked india-rubber. The exportation of soap 
and wrought lead remains stationary. 

In foodstuffs there is an increased exportation of wine 
in bottles, oranges and lemons. The exportation of wine 
and olive oil fluctuates considerably, dtspending on the 
yearly home crops. During the last few years the exporta- 
tion of wine has been declining owing to a decreasing 
demand from the Austro-Hungarian market. The increased 
importation of potash, caustic soda, alkaloids, carbonates, 
chloride of lime, copper sulphate, and oxides of zinc and 
lead, points to the fact that home production is stili in- 
adequate to meet the growing demands of Italian industry 
for these products. The increased importation of nitrate 
of soda and chloride of potash may be accounted for 
by the fact that these chemicals are being increasingly 
used in Italy for agricultural purposes. The increase in 
the importation of solid paratiin, gums and resins, points to 
an increased consumption of tljcse articles for the manu- 
facture of candles, soaj), and jiaper res]>eclively. There has 
been a considerable increase i?3 the im{)ortation of scrap and 
pig iron. The jiroduction of the latter in Italy does not 
yet reach 25,000 tons annually, whereas its consumption is 
computed at between. 180,000 and 190,000 tons. Two new 
blast furnaces, however, one of which has already 
commenced operations at 1‘ortoferraio, are capable of | 
yielding about 100,0(10 tons of forged pig iron annually. 
The amount of iron and steel produced annually is now 
estimated at about 190,000 and 115,000 tons respectively. 
The importation of copper, lead, tin and zinc in iugots and 
in sheets has increased, whilst that of copper manufactures 
has dimioished. Tbe exportation of lead in iugots has 
increased j that of lead manufactures, however, has remained 
stationary. 

The native production of lead has steadily increased since 
the year 1890. The importation of the mineral has, how- 
ever, undergone no material change, whilst its exportation 
has bct'D gradually declining. There has thus been an 
increasing quantity of this mineral at the disposal of the 
home market, and the native production of lead in ingots 
has consequently made an important advance. 

The increased importation of tin in ingots may be ascribed 
to the development of the tin plate industry in Italy. 

Very little zinc is produced in Italy, although large 
quantities of the ore are mined and exported. There is a 
growing demand for foreign zinc in iugots. For zinc in 
sheets Italy is entirely dependent on foreign production. 

The advance made in the paper industry accounts for the 
increasing importation of wood-pulp. The export of both 
writing and wrapping paper is rapidly increasing. 

Both the importation and exportation of raw hides and 
skins have increased to a like degree, but tliose of dressed 
hides have not varied. The export of articles manufactured 
from skins is brisker than their import, and the importation of 
articles required for tanning and dressing hides is increasing. 
Italian -trade in hides and skins is making substantial 
progress. 

Marble quarries have been more productive of late years, 
and there has been an increased export both of the raw 
and worked material. 

The abolition of the export duty on sulphur and the forma- 
tion of the Anglo-Italiau Sulphur Company, have favoured 
tbe sulphur industry, and since the year 189G a great 
increase has taken place in the exportation of this substance 
in all its forms. 


The increased eiportation of bricks from Italy corre- 
sponds to the increase in home production. Between 1890 
and 1902 the total output of bricks increased from 
3,605,609 to 4,648,569 tons. The cement industry is also 
sharing in the general progress. From the year 1890 
onwards importation has decreased and exportation has 
greatly auginented. In tbe pottery industry siuce the year 
1890 the national production of terra-cotta has advanced 
from 63,996 to 78,184 tons ; majolica and earthenware from 
24,458 to 37,242 tons; porcelain from 1,378 to 4,026 tons. 
The importation of pottery has considerably diminished of 
late yciirs, whilst its exportation is steadily increasing. 

In 1890 the home production of glass and crystal in 
sheets, &c., was computed at 9,854 tons ; that of articles 
made of glass and crystal at 31,546 tons. In 1902 the 
figures were 17,0.50 and 45,220 tons respectively. The im- 
portation of glass and glassware is diminishing. 

The quantity of soap imported is still three times in 
excess of the amount exported ; but the increasing importa- 
tion of soda, fats, and other materials used in the manu- 
facture of soap is a sign that the industry is beginning 
to develop, though it will doubtless be many years before 
it can be in a position to supply the demands of the home 
market. Greater activity is likewise being displayed in 
the manufacture of candles, as the quantity imported is 
decreasing, whilst a small export trade is commencing. 
The progress achieved in this branch is confirmed by the 
increase in the importation of candle ingredients, such as 
stearic acid and paraffin. 

The manufacture of matches in Italy is progressing both 
in quantity and quality. The amount exjiorted increases 
annually. 

The starch industiy, although progressing, has hitherto 
been unable to compete with the imported article, especially 
that of line quality. 

The increasing demand for guttapercha and india-rubber 
as insulating materials has helped to foster the industry in 
Italy. There has been 'a great iiicredse in tlie importation 
of the raw material, hut at the same time there area number 
of gutta and rubber articles which are not yet produced 
in Italy. 

During the lust few year,’* there has been a markt-d 
increase in tbe importation of linseed, rape seed, and colza. 

The manufacture of beet sugar bas progressed very 
rapidly. The production is now about sutticient to supply 
the requirements of the home market. 1 ,000,000 tons of 
raw sugar were produced in Italy in the year 1902, and 
before long it is probable that there will be a surplus 
for export. 

Native beer is being brewed in larger quantities, and 
foreign importation has declined proportionately. 

The f ollowiug table shows the values of some of the above- 
mentioned products in Italy in 1903 : — 


Sulphur 

£ 

1,720,000 

Sulphuric acid 

£ 

357,800 

Iron 

140,000 

Cuiiper sulphate .... 

351,560 

Zme 

480,000 

Calcium carbide .... 

] 16,200 

Hricks 

1,035,360 

Load carbonate 

102,600 

Lime 

800,000 
. .318,000 j 

030,000 , 


89,040 

72,640 

68,280 

Cement 

Dynamite 

Glass 

Other explosivos, . . . 

Porcelain 

. 143,030 

Nitric acid 

38,840 

Plaster of Puns . . . 

. 113.800 1 

Potassium nitrate. .. 

32,000 

Bnperphosphiitos 
and other manures 1,010,800 

Hydrochloric acid . . 

18,440 


United Ki.ngdom; Trade of with some 

Foreign Countries. 

Pharm, J.^ June 11 , 1904. 

The following table shows the value of certain classes of 
^ticlcB (of interest to British chemical manufacturers) 
imported into Great Britain from oertaiu foreign countries, 
and exported from the United Kingdom to certain ioreign 
countnes during the years 1902 and 1903. 
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Country. 


Imports from Various Countries to ( 


Article. 


Holland Che iiical :nanu'‘acture8 an 1 products 1 

Drugs ; 


Belgium . 


! Chemical manufactui’es and products 

; Drugs 

Castor oil 

Choinical nianufacturos and products 

Dmgf, 

Castor oil 

Perfumed spirits 


Russia. 


£ 

aa.'»,or>( 
89,16 i 

162,981 
I 83.576 
I 47.727 

1 374,378 
I 88,963 
65,«)47 
I 81.095 

I 6,651 

26,071 


Drugs I 

Sweden Chemical inanufactures and products j 

Norway Drugs | 

Chemical manufactures and products 

Denmark Chemical m iuufaciures and products 6,692 

Crrmany Cliemical mauuractutvs and products : 0(H,i'i69 


24,227 

9.6S8 


Drugs (including quiuino) . 
Methyl alcohol 
Perfumery 


Portugal Chemical manufactures and products 


S|).nii 

K.il.v 

Cliinii 


•lajiau . 


itain. 

Sxports from the United Kingdom to Various Countries, 

1 190S. 

Article. 

j 1902. 

1903. 

1 £' 

Chemical manufactures aud products 

£ 

£ 

1 S60.668 

163,688 

176,119 

1 66,810 

Soap 

83,360 

86,810 

169,904 

Chemical manufa<*tiire8 and products 

116,641 

180,617 

41,0.35 

36,810 

Sonp 

68,792 

Tvm 

402.1(«9 

Chemical manufactures and products 

548,317 

628,219 

66,061 

82,a30 

82,637 

Medicines and drugs 

25,962 

88,277 

7,760 

Chemical manufactures and products 

1.^6,918 

132,681 

.30,333 

1 

Chemitjal manufacturts and jiroducts 

90,348 1 

88,638 

9,272 

22,056 

Chemical manufacture.s and products j 

50,590 

A811 

7,702 

Chemical manufactures and products 

83.316 , 

32,962 

699,780 

Chemical manufucturos and products 

239.107 252.880 

1 81,836 
; 10.573 1 

1 6,070 1 

DruKS and medicines 

76.815 

76,446 

1 20,100 

Chemical manufactures and products 

94,62$ 

130,396 

1 

Medicine and driufs i 

3,46-4 j 

8.876 


1 tilted Stales of Vine 


Chemicjil manufactures and products i 39,911 j 31,643 I 

Drugs ol all sorts , ^ 6,462 ' 

Chemical manufactui-cs and products '2.34,1.‘;2 ' 226,293 

Drugs of all sorts , 27,103 j 19,160, 

Drugs ! .60,468 j 27,586 j 

Chemical inaiuifaclures and products 4,916 I 18.302 
Ih’Ugs i 79,122 j 146,690 I 

Cliemical munufactures and products {Mj2.1l2 1 953,215 
Druus .. 246,050 246,2>5 


Chemical manufactures and products 
Drugs and medicines 

Chemical nmuufactureo and product.s 
Drugs and mediciue.s 

Chemical manufactures and products 
Soap 

Chemical manufactures and products 
Medicines and drugs 

Chemical manufacti res and products 
Soap 


230.746 
j 15,415 I 

1486,822 I 
I 12,634 > 

6.5,247 ; 
80,465 ' 

232,323 
I 13,261 

I 792,468 
! 60,146 


240,669 

,14.8n 


564,669 

16,649 


80,09.3 

99,454 


212,814 

9,261 


763,051 . 
63,618 


lI. -fUKL, GAS, AN/) LIGHT. 

Gas Tkming; Keport of Committee on . 

Times, June 8, 1904. 

'i'he dcpartmeDtal cominittee appointed by the Board of 
Trade to inquire as to gas testing io ihe metropolis, recom- 
mend that the 'standard burner to be used for testing the 
illufujiuiting power of all qualities of gas should remain, as ■ 
id i)re-*cnT, the ^Sugg’s Loudon (No. 1) Argand burner, and i 
that the chimney to be used therewith should be of uniform j 
size — namely, 6 ins. long and 1’ ins. internal diameter; that ; 
lor Ihe purpose of determining the nominal illuminating j 
power of gas of any quality, the gas should be burnt in the ; 
standard burner at the rate of five cubic feet an hour; ' 
that provision should be made for official testing of i 
dluminatiiig power in a flat flame burner of a kind to be | 
pf^’-icribcil by the gas referees, and that the result of such ! 
h'sts be recorded and notified to the various authorities 
atid eompanie.s concerned and to the Board of Trade; that 
official te.'^ts of the calorific power of the gas supplied by 
each company should also be made, recorded, and notified 
as above ; that the existing statutory provision which | 
requires the gas to be wholly free from sulphuretted i 
hydrogen (which is, in fact, impracticable) should be ' 
modified, and that for the future the test which the gas i 
should be required to pass should not be more severe than 
that specified in the schedule to the Gai^works Clauses Act, | 
1871 ; that the obligation placed upon the companies with i 
regard to the removal of sulphur compounds (other than ' 
sulphuretted hydrogen) should be abolished, but that test' 
mg for information only should continue to be made in 
such manner and to such extent as may be prescribed b}-^ 
the gas referees ; that the gas to be tested should be brought 
direct from the main to the testiug^room by a single service 
iiipe, without tap, branch, or connection t that in case of 
<lifference between the gas companies and the gas referees 
as to the reasonableuess of any requirements of the referees 
the decision of the chief gas examiner should beoonolusive; 


that, except a.s may be involved in the foregoing reoom- 
mendalioDs, the powers and duties of the gas referees 
should remain as at present ; that it should not be obli- 
gatory upon the controlling authority to test on Sundays ; 
and that the dutie.s of the chief gas examiner should include 
the hearing of all appiicttions by the controlling authority 
fur the recovery of forfeitures in respect of illuminating 
powtr, purily, or pressure, and the a-ssessmont of the for- 
feitures to be paid by the company in all cases except those 
in which he is unable to certify that the default is not 
substantial, or that it is not due to careless conduct of the 
works. 

Tar for Manufacture of Briquettes in Russia; 

Duti'-freb Admission of . 

Bd. of Trade J., June 2, 1904. 

With reference to the notice which appeared at page 278 
of this Journal for the 16th March last, relative to the 
probable reduction or abolition of the Russian import duty 
on coal tar, the Russian Government has authorised the 
duty-free importation of that article for the purpose of 
manufacturing briquettes for a period of 10 years, under 
regulations to^ be framed by the Minister of Finance in 
consultation with the Minister of Agriculture. 

IIL—TAR PRODUCTS, PETROLEUM, Etc. 

Petroleum Industry; The Caucasian——. 

5. Bartoszewicz. Naphta, 1904, 12, 119—121. 

The number of producing wells atBalakhany is diminish- 
ing, the figures in 1901 being 817, in 1902, 729, aud 678 in 
1903. The average output per well has declined, being 16’1, 
14*3, and 13*5 thousand poods in the respective yeMpi. 
The number of new borings continues to decrease; 
only 76 in 1903, as compared with 97 in the preceding year 
and 187 in 1901 j and there is an iocrease in the DatiMer<D<if 
pumping wells, 475 in 1903 against 262 In 3901. flip 
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^otal nu^nthly output has fallen away to a oorreBpondirg 
Extent, from an average of 9,815,000 poods in 1901, to 
8y458,000 in 1902, and 7,784,000 in 1903. The estimate 
for the present year is 8 million poods per momh. 

The Sabonntchy district is also considered to show signs 
of exhaustion, though the output is now estimated at 
92 million poods per month, against 20 — 21 1 million in 
the last few years. 

The small Romany field is expected to yield an increased 
output, estimated at 9 million poods per month. At Bibi- 
Eibat there has been an increase in the number of producing 
wells and new borings, the former numbering 143 in 1902 
and 164 in 1908, whdst the latter amounled to 72 and 98 
respectively. The average output for the current year is 
taxed at 18 million poods a mouth, which, with the other 
fields already mentioned, gives a total of 54 million poods 
per month, or C40 to 050 million for the whole year. To 
these figures must be added the oil furnished by spouters ; 
and as the yield ou this head for the pai^t eight years has 
never been less than 67 • 8 million poods, an estimate of 
60 million poods is considered reasonable. This raises the 
total to over 700 million poods, which, with 40 million from 
the Grosny fiehl, makes a grand total of nearly 760 million 
poods for the current year. 

The capacity of the Baku refineries is set down as half 
as much again as the estimated output. Of the crude oil 
produced in the district, 610 million poods are refined on 
the spot, yielding about 175 million poods of refined oil. 
The total consumption, for the home and export trades, is 
150 million poods. — (;. S. 

X.^METALLURGY, 

Transvaal Mineral Production in 1903. 

Bd. of Trade J'., June 2, 1904. 

The following table showing the value of the mineral 
output of the Transvaal during the six months and year 
ended 81st December last, is compiled from the half-yearly 
report of the Transvaal Government Mining Engineer : — 



Jan. to June, 

J uly to Dec., 


1903. 

1908. 


£ 

£ 

Gold 1 

5,587,610 

7,040,647 

Silver 

15,974 

20,771 

Coal 

412,474 

44(5.502 

Diamonds 1 

4.3,956 

195,796 

Chemicals | 

10,962 

13,603 

Stone, limo, bricks, &c 

103,816 

156,480 

Total 

6,174,692 

7,891,704 


The total value of the minerals produced in the year 1908 
was, therefore, 14,066,896/. 

The total output of gold from all sources in the 
Transvaal for the half-year ending Slst December, 1903, 
amounted to 1 ,657,485 oz. fine, an increase over the preceding 
half-year of 342,072 oz. 

The figures of the gold output since the resumption of 
mining operations subsequent to the war are as follows • 
May to December, 1901, 1,097,219/. ; January to December, 
1902, 7,301,501/.; January to December, 1903, 12,628,057/. 

The value of gold produced during the past year is there- 
fore at the rate of 1,052,388/. per month. 

The estimated quantity of silver contained in the gold 
bullion declared for the half-year under review, amounted 
to 194,788 fine oz., as against 155,262 fine oz. for the 
previous half-year. 

Stkel-habdkni>g Metals in the United States. 

Bd, of Trade J.t June 2, 1904. 

The following is given by the Iron Age (New York) of 
12th May from the preliminary report ot the United States 
Twelfth Census : — Under the head of steel-hardening metals 
are inolnded metals used or experimented with in the 
hardening of steel, although some of them are used more 
generally for other purposes. The metals included in this 


class are nickel, chromium, tungsteo, molybdenum, tlta- 
tiinm, uranium, and vanadium. There is still another 
metal that naturally comes under this head, namely, 
manganese ; but on account of its comparatively large 
production it is treated separately. The statistics for these 
metals during 1902 state the number of mines at 12, with a 
product of 4,444 tons (of 2,000 lb.), valued at 83,7 17 dole. 

Of the 12 mines, four were producing tungsten ores ; 
three, uranium and vanadium ores ; one each, chrome ore, 
molybdenum ore, and rutile ; and two, nickel and cobalt 
ores. Nickel and cobalt ores were concentrated into a 
matte. Tungsten ores were concentrated more or less. 
The value of the other ores is the value as mined. On© 
chrome ore mine in California, four tungsten mines in 
Arizona, Colorado, Nevada, and Wisconsin, and two 
uranium and vanadium mines iu Colorado were reported 
idle during 1902. 

Manganese Ore, — The statistics include those ores 
carrying over 44*3 per cent, of metallic manganese. At the 
eleventh census the number of mines was not stated, but the 
product was given as 24,197 long tons, valued at 240,559 
dols. The pruduction reported was in Arkansas, California, 
Georgia, Nevada, North Carolina, South Carolina, Ten- 
nessee, Vermont, and Virginia. The statistics for the year 
1902 make the number of mines 19, and the product 16,477 
long tons, valued at 177,91 1 dols. The preparation usually 
given the ore at the mine is crushing, washing, and 
screening. There were 68 mines — in Arkansas, California, 
Georgia, Indian Territory, Maine, Montana, North Caro- 
lina, South Carolina, Tennessee, Virginia, \Vest Virginia, 
and Wisconsjin — reported idle during 1902, and three in 
Colorado, Utah, and Virginia, at which development work 
was reported. 

XV.-^MANURES, Etc, 

Chbmioal Manures in the Canary Isles. 

Bd, of 7'rade J.y June 2, 1904. 

The French Consul at Las Palmas reports that the 
development of the agricultural resources of the Canary 
Isles is causing a large doinaud for chemical fertilisers. 
Liverpool, London, and Hamburg are the principal sources 
of supply. 

The kinds most in request are : ammonium sulphate, 
sodium and potassium nitrate, superphosphateis, potassium 
sulphate, and vitriol. 

Chemical Manures in Italy. 

Bd. of Trade J.y June 2, 1904. 

The**Bollettmo Ufficiale del MiQi8terod’Agricoltura,&c.,” 
publishes a report on the oonsumptiou of chemical mauures 
in Italy, which contains the following particulars : — 

Superphosphates. — The most widely used chemical 
manures are superphosphates. The annual consuraptiou 
of these is about 4,000,000 quintals (quintal =» 220*4 lb, 
avoirdupois), mostly manufactured in Italy. The impona- 
I tion from the United Kingdom, France, and Belgium is 
very slight. 

I Thomas Slag. — About 700,000 quintals of Thomas slag 
j were consumed in 1903, a figure which shows a large 
I advance on previous years. Most of it was imported from 
Luxemburg, Germany, and Belgium : a small (juautity cam© 
from the United Kingdom. 

I Nitrate of Soda, — For various reasons, scientific 
; agriculturists have not availed themselves of this fertiliser 
! so much in Italy as in other countries ; its use is, however, 
becoming more general. In 1903,200,000 quintals were 
I consumed, ihe whole of which came from Chile. 

! Sulphate of Ammonia. — About 125,OCO quintals of 
I sulphate of ammonia are used annually, the major portion 
] coming from the United Kingdom. Only one -third of the 
j amount consumed is produced in the country, 
j Potassic Manures. — Up to the present, the use of 
j potassic manures has been somewhat restricted, as com* 
I pared with other manures. The demand for them is, 

I however, certain to increase greatly, more particularly foi 
j the cultivation of beetroot, in which salts of potash are 
I largely used. About 30,000 quintals were imported in 19t'8 
J from Stassfurt. 
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The following table gives a rough estimate of the 
quantity and value of chemical manures annually consumed 
iu Italy 


— 

Quantity, j 

Value. 

iMineral superphosphates 

liono superphosphates 

Thotnas slai? 

N ilrato of soda 

Amruonlum sulphate 

Potassium salts 

Quintals. 

3 700,000 
800.000 

I 700,000 

200.000 
125,000 

1 50,000 

Lire. 

26,400,000 

8,000,000 

3.600.000 

4.600.000 

4.100.000 

1.260.000 

Total 

1 5,076.000 

42,050,000 


XX.---FINE CHEMICALS, Etc. 

Camphor and Camphor Oil. 

SchimmeVa Report, April — May 1904. 

The new Japanese Act regulating the monopolisation of 
the ciiinphor and camphor oil production in Formosa and 
Japan has now been published in the "Deutsches Ilandels- 
Arcliiv,” 1904. It reads as follows : — 

Crude Camphor and Camphor Oil Monopoly. 

(Japanese Gazette, 17th June 1903.) 

Par. 1. The Government has the right of monopoly of 
ciudo camphor and camphor oil. 

Pur. 2. Whoever produces camphor and camphor oil, 
7 iiu>t deliver the crude camphor aud camphor oil to the 
<rovernment. 

The time aud place of de'ivery are fixed by the 
Government. 

Par. 8. The Government pays an indemnity for the crude 
camphor and camphor oil delivered. The amount of the 
indemnity fixed by the Government, and must be 
liublished beforehand. 

Par. 4. In so far as it is not a question of crude camphor 
or camphor oil sold by the Government, no one is allowed 
to have these articles iu his possession, or to hold, transfer, 
b>pothecate, or use them ; nor to ship them abroad, or from 
Old Japan to Formosa, or vice versa. This does not apply, 
how(‘vcr, to the possession of holding prior to the date of 
di-Iivcry to the (xoverument, or if this delivery has baen 
di layi'd tor legitimate reasons. 

i*iu. (aimpbor and camphor oil may only be exported, 
or shipped from Old Japan to Formosa, or vice ver.sa, from 
the ports indicated by the Government. 

Par. 6. Whoever desires to produce crude camphor or 
camphor oil, or to purify crude camphor, must fix the place 
ol ])roduction, the number of furnaces, the weight and 
quantity of the estimated annual production, and also the 
date of the commencement of the manufacture, aud must 
-jDply to the Government for permission therefor. 

If It is desired to make a change on any of the points for 
uiiieh under t tie foregoing paragraph permission has been 
gi-iutcd.or to discontinue the manufacture, permission must 
liriit be obtained from the Government. 

Par 7. When a person has taken over the manufacture of 
camphor or camphor oil by right of succession, be must 
give notice of the fact to the Government. 

AVhen a person otherwise than by way of succession 
desires to take over the manufacture, he must apply to the 
Government for permission. 

Par. 8. No person carry iuj^ on the manufacture of crude 
carnjihor and camphor oil, is allowed to carry on at the 
same time the purification of crude camphor. 

Par. 9. The Government has the power of limiting the 
production of crude camphor and camphor oil, in accordance 
with the relation between supply and demand of camphor 
«nd camphor oil. 

Par. 10. When a person to whom permission for the 
manufacture of camphor and camphor oil has been granted 
acts conti'ary to the provisions of the present Act, or of the 
regulations issued in accordance with this Act, or when he 
docs not fulfil j^^^^onditions which hive been determined 


in advance, the .Ckveniment has the right to withdraw the^ 
permission granted. * 

When in view of the situation in the district of the 
Savages it is considered necessary for the purpose of 
maintainiog public order, the Government may tem- 
porarily suspend the manufacture of crude camphor or 
camphor oil, or withdraw the permission to manufacture. 

Par. 11. The producers of camphor and camphor oU 
must, iu accordance with the regulations, enter in their 
business-books all facts concerning the manufacture. 

Par. 12. The competent officials have the right to ex- 
amine ail business books relating to the production of 
camphor and camphor oil, and to make an inspection of all 
places where camphor or camphor oil are, or are suspected 
to be, produced or stored, and further to take all other steps 
required for the exercise of control. 

Par. IS. Camphor and camphor oil are as a rule sold at 
a fixed price, but where necessary the sale takes place by 
auction instead. 

Par. 14. Crude camphor or camphor oil which have not 
been sold by the Government are subject to seixure by the 
Government when found in possession of any person who 
holds them without conscious infringement of the present 
Act. In such case indemnity is paid in accordance with 
par 3, unless it is a question of crude camphor or camphor 
oil which have been mixed with other substances. 

Pars. 15 to 23. (Articles dealing with penalties.) 

Par. 24. With regard to the regulations required for 
carrying this Act into effect, the Governor General of 
Formosa decides in Formosa all questions which (in Old 
Japan) appertain to the department of the competent 
Minister. 

Supplementary Rejulations. 

Par. 25. This Act comes into operation on the 1st of 
October, 1903. 

The i^gulations concerning the camphor aud camphor 
oil monopoly in Formosa,* and also the Regulation con- 
ceruing the manufacture of camphor and camphor oil in 
Fornaosaf are abrogated. 

Par. 26, Crude camphor and camphor oil which in Old 
Japan, at the time thjs Act comes into operation, are the 
property of producers of or dealers in camphor and camphor 
oil, must, in accordance with the present Act, be delivered 
to the Goveromout in accordance with the regulations which 
shall b? published hereafter. 

Par. 27. The provisions of this Act do not apply to crude 
camphor and camphor oil, which in Old Japan, at the time 
this Act comes into operation, are the property of other 
persons than producers of or dealers in camphor aud 
camphor oil. 

Par. 28. Whoever, at the time this Act comes into 
operation, produces io Old Japan camphor or camphor oil, 
mud obtain before the 1st November 1903 permission (for 
continuing his trade). Up to that date he may continue 
the production as hitherto. 

Par. 39. Whoever, in accordance with the regulations 
conoeroing the production of camphor and camphor oil in 
Formosa, has obtained permission, will be considered, until 
the expiration of the said permission, as having obtained it 
in accordance with the present Act. 

Ros® Oil [Oxto op Roses] ; Commbroial Position 
OP Essential — 

SchimmeVs Report, May 1904, 79 — 80. 

The otto market has been very dull this year. The 
abuodaot rose harvest of 1903 stopped any manipulation 
of prices, and trade has also been upset by the troubles in 
the Balkans. Although otto has been plentiful, parcels of 
high quality have been rare. Exports in 1903 amounted to 
6,210 kilos, as compared with : — 1902, 3,676 kilos. ; 1901, 
3,028 kilos.) 1900. 5,346 kilos.; 1899, 8,534 kilos. Of 
last year’s exports, 1,054 kilos, went to the United Kingdom, 
1,027 kilos, to Germany, 1,456 kilos, to the United otatea, 
and 1,870 kilos, to France.— J. 0. B. 


* I). Hand.-Aroh., 1899, T.. p. 8*0. f Ibidem, p. 8*1. 
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^ CtaoKsiLi. Oil t Commebcial Position op . | 

SchimmeVs Jieport, May 1P04, ^1. j 

Conditions Jimiting the prodactfon have cauFed a marked I 
rise in the price of citroneJla oil, the advance being from I 
9d. to Is. Ijd. per lb. Last yearis export showna con- j 
siderabJe decrease, being the lowest recorded since 1S96. I 
The figures for the last three years are : — J 90 1, 1,430^ 1 68 lb. ; ' 
1902, J, 294,750 Ib ; 1903, 1,062,594 Jb.-.J. O. B. 

pEPPEKMINT Oil ; JAPANESE . I 

SchimmeVs Report, May 1904, 72. ' 

The liarvest of peppermint last year was good, the crop i 
being estimated in October at 200,000 catties, or about 1 

120.000 kilos. From official data, the total exports of 
dementholised oil for the year 1903 amounted to 31.021 , 
catties, of which 12,785 catties came to Loudon, 9,900 to i 
Hamburg, and 1,790 lo New York. The export of pepper- 
mint crystals for the same period amounted to 46,4 10 catties, 
London taking 14,89.5 and San Francisco 900 catties. The ' 
total export amounteil to 77,341 catties, or 103,340 Jb. 
Probably the stock on hand in Jajian is not more than 

50.000 catties.— J. O. 11. 


•OF OHBMICAL INn^STBY. 


rc.s.1 10,753 ( 1904 ). Johnson and R H. JoJinson and 
** Co., Ltd. Process aod apparatiw for fiJterin-r 

liquids. June 15. 


IL-FUEL, GAS, AND LIGHT. 

[A.] 12,221. Descbamps. Gas producers.* May 30. 

„ 12,231. McLean and Paterson. Treatment of peat. 

May 30. 

„ 12,247. Carolau (Gen. Electric Co.). Electrodes 

and lamps for arc lighting. May 30. 

„ 12,361. Tobiansky. Hefuse-cousuming and gas- 

producing furnaces. May 31. 

„ 12,6.59, Kedman. Gas washers or scrubbers. 

June 4. 

,, 12,854. Ilohel. Mantles or incandescence bodies 

for gas lighting, June 7. 

„ 1.3,161. Carolan (Gen. Electric Co.), Manufacture 

of filaments for incandescent lamps. Juno 10. 

„ 13,253. Crawford. Manufacture of lilameiits for 

incandescing electric lamps. June 11. 

„ 13,271. Cherry. Producer- and furnace - gas 

cleansing plant. June 11. 


ipatmf list. 

N.B.— In tliesc lists, [A.] means “Application for Patent/’ amt 
[O.S.] "Comploto SpecillcatiOTi Accepted.” 

Whore a Complete Specif! edition accompanies an Application, an 
asterisk is alllxed. Tlui dates giver are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) m the case of 
Oompleto Specifications Accepted, tho.se of the Official Journals 
in which accoptanoes of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Olttco immediately, and to opposition 
within two months of the said dates. 


/,S.] 14,529 (1903). Smith. Apparatus for gcncruting 
and burning gas, and utilising the heat thereof. 
June 8. 

„ 15,060 (1903). Imrav (Burgemeibter). Construction 

of gav washers. June 8. 

16,497 (1903). Woodall and Diickham. Manu- 
facture of gas. .Line 15. 

„ 16,908 (1903). Lake (l*etit and Co.). Manufacture 

of briquettes of fuel. June 8. 

„ 6540 (1904). Brookes (Makeever). Afeans and 

apparatus for treating and enriching gas June 8. 

„ 9942 (1904). Houtillier. Gas generating apparatus 

for producing poor gas, free from tarry matters, 
.lunc 8. 


10,123 (1904). Addicks. Apparatu>4 for the manu- 
facture of carburetted water gas. June 15. 


I.-PLANT. APPARATUS. AND MACHINERY. 

[A.] 12,253. Barnes and Tory. Pyrometers. May 30. 

„ 12,858. >Soc. I’Air Li(iiiide and L6vy. Sec under 

VIE 

„ 12,541. Montlaur, Employment of X rays and 

cathode rays in chemical reactions produced by 
electric discharges. [Fr. Appl., June 3, 1903.]* 
June 2. 

„ 12,606. Proctor and Morgan, Method of heating 

or cooling fluids. J uue 3. 

„ 12,639. Robson. See under VI I . 

„ 12,964. Heneke. Process of and contrivances for j 

evaporating and drying various materials and ■ 
substances. June 8. : 

„ 13,186. Noel. Desiccation of liquids.* Juno 10. 

„ 13,227. Lenuox. Evaporator for evaporating the 

liquid in brtverh’ wash, sewage, waste or speut 
djes, &c., and coucontrating the solids in the 
same. June 11. 

[C.S.] 14,195 (1903). Abel (Siemens and Halske Act.- 
Ges.). Proce^^ and apparatus for the separation | 
of different liquids from each other, and also for , 
separating liquids from bodies suspended or ' 
dissolved therein. June 15. 

„ 15,862 (1903). Boult (Meyer’s Sohn). Centrifugal j 

machines and the like. June 15. j 

„ 23,909 (1903). Harvey. Crucible furnaces. June 15. j 

„ 6822 (1904). Murphy. Furnaces, June 8. j 

„ 9088 (1904). Krause. Process and contrivance ! 

for solution with the aid of compressed air of | 
chemicals for the rectification of water. June 8. i 

„ 9853 (1904). Espenhayn and Hunger. Chemical ^ 

heating device. June 8. j 


111.— DESTRUCTIVE DISTILLATION. TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[C.S.] 17,266 (190.3). Scbul/.e and Chem. Fabr. Ladenhurg. 

Separation of the phenols of coal tar from the 
neutral constituents thereof. June 8. 

„ 17,585 (1903). Schwab. Saturatorf. for sulphate 

of ammonia. June 15. 

IV.-COLOUIilNG MATTERS AND DYESTUFFS. 

[A.] 12,270. Luke (Oehler). Sulphur dyes.* May 30. 

„ 12,512. Newton (Bayer and Co.). Manufacture 

of uew colour lakes. June 2. 

„ 13,227. Lennox. See under I. 

[C.S.] 15,700 (1903). Imray (Meister, Lucius und Bril- 
ning). See under XI. 

„ 16,581 (1908). Newton (Bayer und Co.). Manu- 

facture of new azo colouring matters and of new 
intermediate products therefor. June 8. 

„ 16,684 (1903). Imray (Ritsert). Manufacture of 

alkyl esters of 8 . 4-diamidobeDzoic acid. June 8. 

„ 17,347 (1903). Johnson (Badische Anilin und 

Soda Fabrik). Manufacture of oxybenzalde- 
hydes and ox} benzoic acids and intermediate 
products. June 15. 

„ 17,565 (1903). Newton (Bayer and Co.). Manu- 

facture of new anthraquinone derivatives. June 8. 

„ 17,768 (1903). Johnson (Badische Anilin und 

Soda Fabrik), Manufacture of colouring mat- 
ters of the acridine series. June 15. 

„ 17,805 (1908). Meyenberg and Clayton Aniline Co., 

Ltd. Manufacture of sulphur dyestuffs. June 15. 



[C.S.] 17,965 (1908)* Newton (F. Bayer and Co.). Manu- 
^ facture of new derivatives of the anthracene 

series. June 15. 

„ 18,181 (1903). Imray (Meister, Lucius und Brii- 

ning). Manufacture of indoxyl and its homo- 
logues. June 15. 

V.— PREPABING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS. 
AND FIBRES. 

[A.] 12,307. Textile Fibres, Ltd., and Tickel. Treating 
rhea, ramie, or China grass, flax, and other similar 
vegetable fibres. June 1. 

„ 12,630. Wohle. Detergent for degumming fibres. 

June 3. 

„ 12,031. Wohle. Method of refining and separat- 

ing vegetable fibres and a mixture therefor. 
June 3. 

„ 12,682. Wohle. Detergent for scouring wool. 

June 3. 

„ 13,090. Haddan (Elosegui). Fulling of woollen 

fabrics and other fibres or compositions adapted 
to be felted.* June 9. 

„ 13,110. Gird wood. Preparing flax and similar 

fibres and means therefor. June 10. 

[G.S.] 12,342 (1903). Lumb, Walsbaw, and White. Ma- 
chines for milling or falling and washing and 
scouring textile piece goods. June 8. 

„ 14,840 (1908). Imray (Peterhauser and Rechberg). 

Process for improving the fastness of indigo- 
dyed woollen goods to wear. June 8. 

„ 2680 (1904). Johnson (Goldman). Manufacture of 

felted or matted goods or fabrics from fibres or 
fibrous material. June 8, 

„ 2681 (1 9t)4). Johnson (Goldman). Manufacture of 

felted or matted goods or fabrics from fibres or 
fibrous material. Juno 8. 

„ 26S2 (1904). Johnson (Goldman). Manufacture of 

felted or matted goods or fabrics from fibres or 
fibrous material. Juue 8. 

„ 2683 (1904), Johnson (Goldman). Treatment of 

fibres or fibrous materials to form felted or matted 
goods or fabrics, June 8. 

„ 2684 (1904). Johnson (Goldman). Production of 

felted or matted goods and fabrics from fibres or 
fibrous materials. June 8. 

,, 8107 (1904). Gstersetzer. Process for finishing 

woven and other textile fabrics printed with 
patterns in metal powder. June 15. 

vn.— ACIDS, ALKALIS, AND SALTS. 

[A.] 12,358. Soc. I’Alr Liquide and Levy. Method of 
separating air and gaseous mixtures into their 
eleraouts, and apparatus therefor. [Fr. Appl., 
June 3, 1908.]* May 81. 

„ 12,634. Bloxam (Tcherniac). Treatment of ferro- 

cyauides to obtain hydrocyanic acid. June 3. 

„ 12,639. Robson. Apparatus for vaporising am- 

monia and re-absorbing amtnoniacal and other 
gases soluble in water. June 3. 

„ 12,694. Wheelwright. Manufacture and applica- 

tion of a now form of amorphous phosphorus. 
June 4. 

„ 13,140. Von Gr&Uel. Process and apparatus for 

the manufacture of sulphuric acid. June 10. 

[C.S.] 8117 (1903). Tee, Manufacture of salt. June 15. 

„ 12,391 (1903). Monin. Treatment and utilisation 

of artificial sulphates and carbonates of lime. 
June 8. 

„ 17,449 (1903). Tcherniac. Manufacture of 

oyauides. June 8. 

„ 17,685 (1903). Schwab. S«0 under HI. 


[C.S.] 17,981 (1908). Johnioii(Badit<^eAnilmt»nd Stoaa 
Fabrik). Manufacture of a sulphate of a higher 
oxide of manganese. June 15. 

„ 1066 (1904). Niedenfiihr. Process and arrange- 

ment for manufacturing sulphuric acid. June 8. 

„ 9619 (1904). Parker. Production of Glauber salts 

and ferrous sulphate from nitre cake or acid 
sodium sulphate. June 8. 

V1II.--GLAS.S, POTTERY, AND ENAMELS. 

[A.] 12,201. Fidlor. Contiouous kilns for burning blue 
and salt- glazed and vitrified bricks, tiles, pipes, 
and terra cotta and like goods. May 30. 

[C.S.] 12,861 (1908). Dinz. Drying- and baking-kilns 
for ceramic ware and the like. June 8. 

„ 9295 (1904). Ro wart and Fraiicq. Apparatus for 

the manufacture of sheet glass. June 8. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 12,570. Winstanley. Machines and process for 
making bricks. June 3. 

„ 12,707. Akerman. Kilns for burning cement and 

other substances. Juue 4. 

„ 12,708. Thompson (Cbem. Elekt. Fabr. ** Pro* 

metheus ”)• under XI. 

„ 12,940. Yokes. Artificial granite, and process for 

the manufacture of the same. ,I line 8. 

[C.S.] 7068 (1904). Mahieux. Nou-iufiammable compo- 
sition for use as a protective coating. June 8. 

„ 9444 (1904). Jacobs. Coating bricks, plastering, 

&c. June 8. 

„ 9765 (1904). Denaeyer. Cements and limes. 

June 8. 

„ 9963 (1904). Imray (Carborundum Co.). Manu- 

facture of carborundum articlim. June 8 


X.— METALLURGY. 

[A.] 12,269. Eskuchen uud Georgs-Marien-Bergwerks 
und Hutton verein Act.-Ges. Process of and 
apparatus for the production of pig iron by 
reduction and smeltiog. May 30. 

„ 12,347. Steuart. Apparatus for the extraction of 

metals from their ores. May 31 . 

„ 12,507. Thorpe. Process of etching and apparatus 

therefor. [U.S. Appl., Juue 4, 1903.]* June 2. 

„ 12,603. Evans. Treatment of minerals. June 8. 

„ 12,621. Bailey. Sea-gold recovery. June 8. 

„ 12,785. Fleischer. Process for the manufacture of 

iron. June 6. 

„ 12,797. Leduc and Grifliths. Process for the 

enriching of calcareous ores.* June 6. 

„ 12,816. Brayshaw. Melt or bath for hardening 

steel. Juue 7. 

„ 12,817. Brayshaw. Process of hardening high- 

speed steel. June 7. 

„ 12,976. Cutler. Furnace for calcining quicksilver 

ores. [U.S. Appl., June 10, 1903,]* June 8. 

„ 13,121. Nicholas. Treatment of zinc ores. June 10. 

XI.— ELECTRO-CHEMISTRY AND ELECTTEO- 
METALLURGY. 

[A.] 12,433. Brit. Thomson - Houston Co. (AUg^. 
Elektricit&ts Ges.). Process for the production 
of insulating materials. June 1. 

„ 12,541. Montlaur, See under I. 

„ 12,688. Alton and Ramsay. Separating Mine by 

electrolysis. June 8. 


,1 one 80, 1904.1 
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,£A4 l2|7o7. Thompson (Chem. Etekt. Fabr. “Promer 
thous”). Production of electrical resistance 
bodies from amorphous or crystalline carbide of 
silicon or boron or of silicon, Ac. Jane 4. 

„ 12,844. Franklin and Furuival. Bunsen semi-drj 

battery. June 7. 

[C.S.] 13,182 (1903). Oroucher. Electro-deposition of 
metals upon aluminium, alloys of aluminium and 
other metals. June 15. 

„ 15,700 (1903). Imray (Meister, Lucius und 

llrtining). Process for reducing organic sub- 
stances in electrolytic bath. June 8. 

„ 9523 (1904). Duntloy. Galvanic battery cells. 

J une 8. 

AIL- FATTY OILS, FATS, WAXES, AND SOAP. 

[C.S.] 8233 (1904). Nicloux. Material for saponifying 
fats and oils and method for obtaining it. June 8. 

„ 9018 (1904). Van Meerdervoort. Process and 

apparatus for the continuous manufacture of 
sterilised fish oil and fish guano. June 8. 

XIII.- PIGMENTS, PAINTS; llESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(A.) — Pigments, Paints. 

[A.] 12,512. Newton (Bayer and Co.). See under IV. 

[C.S.] 17,120 (1908). Kollinger. Binding media for oil 
colours. June 8. 

(15.) — Resins, Varnishes. 

[A.] 12,668. Melville, Rees, and Rees. Substitute for 
oilcloth or linoleum.* June 4. 


[A,] 12,718. McKenny. The maturing of whiakey^d 
other spiritaous liquors. June 6. 

* „ 12,917. Flemming. Aerated beverages,* June 7. 

„ 12,962. Vignier. Materials for the production of 

whiskey and beer. June 8. 

„ 13,227. Lennox. Seeitnderl. 

i XVIII.-FOODS; SANITATION, WATER 

I PURIFICATION; & DISINFECTANTS. 

(A.) — Foods. 

j [A,] 12,754. Oetker. Manufacture of substitutes for 

honey. June 6. 

„ 13,159. Spurge. See under XX. 

J, 13,266. Craveri. Process of preserving meat.* 

June 11. 

I (Z?.)— Sanitation ; Water Purification. 

I [A.] 12,232, McLean and Paterson. Treatment of sew- 

j age.* May 30. 

j „ 13,227. Lennox. See under I. 

I [C.S.] 13,560 (1903). Hewes. Method and means for 
treating sewage. June 8. 

„ 14,536 (1903). Cameron. Treatment of distillers^ 

refuse, sewage, and the like. June 8. 

„ 21,668 (1903). Baudry. Process for the simul- 

; taneouB production of purified and sterilised 

, water as well as of distilled water. June 8. 

i 

I XIX.— PAPER, PASTEBOARD, Etc. 

I [A.] 12,576. Dobson. Method of and means for re- 

I moving sand and like foreign matter from paper 

I pulp, &c. June 3. 


(6’.) — India-Rubber. 

[A.] 12,273. Richter, Manufacture of artificial india- 
rubber. May 30. 

XIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 

[A.] 12,388. Tullis. TTic tanning of hides into leather. 
June 1. 

[C.S.] 21,379 (1903). Weiss. Detamiing mineral-tanned 
leather or leather waste or the like for the manu- 
facture of gelatin and glue. June 15. 

XV.— MANURES, Etc. 

[A.] 12,573. Beater and Toppin. Fertiliser. June 3. 

[C.S ] 9018 (1904). Van Meerdervoort. See under XII. 

XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 12,385. Weiss. Saecharometers. June 1. 

XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 12,417. Storrier. Method of producing non-deposit 
beers and stouts for bottling. June 1. 


i XX.— FINE CHEMICALS, ALKALOIDS, 

I ESSENCES, AND EXTRACTS. 

i [A.] 12,440. Newton (Bayer and Co.). Manufacture of 
a pharmaceutical compound. June 1. 

1 „ 13,159. Spurge. Treatment of fruits and the pro- 

j duction of scents or flavours therefrom. June 10. 

„ 13,171. Hunter. Machine for extracting oil from 

the rind of limes and other citrous fruits.* 
I June 10. 

i „ 13,28.5. Abel (Act.-Ges. f. Anilinfabr.). Manu- 

I fucture of new derivatives of lecithins. June 11. 

i XXL— PHOTOGRAPHIC MATERIALS AND 

I PROCESSES. 

j [A.] 13,179. Gem Dry Plate Go., Ltd., and Baker. 
I Method of photographing coloured objects in 

I monochrome. June 10. 

I 

I XXII.-EXPLOSIVES, MATCHES, Etc. 

I [A.] 12,627. Hough. Nitrated carbohydrates. [U.S. 

Appl., June 13, 1903.]* June 8. 

I „ 12,637. Weiller and Weiller. Explosives, June 3. 
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ANNUAL GENEKAL MEETING. NEW YORK, 1904. 

The Annual General Meeting will be held in New York 
City on Thurnday, Sept. 8th, and following days. Members 
who propose to attend the meeting are requested to inform 
the General Secrt'tary, as soon as possible, by what steamer 
thejr will travel. Thi' priiiciiial boats will he met on arrival 
Jit New York by a repuiSi utiitive of the Keteption Com- 
mittee, who w'ill escort the guests to the Hotel Seville, 
Madison Avenue and ‘JDth Street, which will he the 
Society’s Headquarteis in New’ Vork. A similar system 
will be observed at all the other cities visited by the special 
train. A revised programme appeared in the March 3 let 
issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that tho'^e members whose 
names are printed in italics in the list of Council will retire 
from their respective oflices at the forthcoming Annual 
Meeting. 

Mr. Wm, II. Nichols has been noniiiuiteil to the office of 
President under Rule 8; Dr. Kdw. Divers, Pi of. \V. R. 
Eaton Hodgkinson, Mr. Max Muspratt, and j\Ir. T. J 
Parker have h(‘cu nomnuitcd Vice-Presidents under 
Rule 8; and JSlr Wm Uamsay hits been nominated a Vice- 
President und(T Rule 1 1. 

The Hon. Treasurer and Hon. F(‘reigD[ Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary rneinhers 
of the Council. Forms for this jmrpose can be obtained, 
on application, from the General Secretary, or from the 
Hon. Local Secretaries of the Ciumtlmn, New York, and 
Sydney Sections. 

Extract from Rule 18 : — “No such nomination shall he 
valid unless it be signed by at least ten members of the 
Society who are not in arrear with their subscriptions, nor 
unless it be received by the General Secretary, at thi' 
Society’s Office, at least one month before the date of the 
Annual General Meeting at whicli the election to which it 
refers takes place. Nor shall any such nomination be valid 
if the person nominated be ineligible for electiou under Rules 
12 or 15. No member shall sign more thau one nomination 
form.” 

COMMUxNKATlONS, 

Authors of communications read before the Society, or 
any of its Local Scidions, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Rye-law renders papers liable to he 
rejected by the Publication Committee, or ordered to he 
abstracted for the Journal, iu which ca'-e no reprint.s can 
be furnished to the author. 


Chanstd of Stilirtoo. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
help* in the verification of addresses, ou Avhich the saf<‘ 
delivery of the Journal dejiends. 

Battle, Alf. E., l/o (’ape Town ; 18, ( larcinlou Road, Leeds. 
Rurn-Murdoeb, J. V., l/o ( hihuahna; Nenck, l/iilnit, 
Stirlingshire. 

( ’raig, T. J., 1 b .Manchester ; 21 , Dunaid Road, Ruthcrgleii. 
N.B. 


Or CEHBlilCAJ. INyUSTier. Uaiyisaso*. 


Doidge, IT., l/o Church Street ; ^lountain Rise, Maritzburg, 
Natal. 

Dyson, Septimus, l/o New York j 8, Relmont Avenue,. 
Harrogate, Yorks. 

Klwortby, II. S. ; all cominnuicutions to Rutlleficld Road, 
St. Albans, Herts. 

Fogetti, L, l/o Woodland Park; 3722, Ljikc Avenne, 
Chicago, 111., i;.S.A. 

Gjimer, A l/o Rellingham ; TO. Rox 772, Tacoma, 

Wjisb , F S A. 

George, W. K. ; Journals to e'o .Standard Silver Co., Lid., 
.■>3, IIjiyt(‘r Street, Toiouto, Cnnadji. 

Gimrainghjim, Edw , l/o Criinhourn Sheet; 28, Stjimiord 
Hill Mansions, Stamfoi I Hill, N. 

Green. G F. Dndbridge; all communications to e/o Davey 
aud ( 0 ., Gainshro’ Road, Jlaclcuey Wick, N.E. 

lljilliwell, JmRv., l/o Wiiltoii's Parade; Rilible Jijint Com- 
mittee, 2, Stanley Place, Pie.ston. 

Ilnntei, Prol. A. G. Kidston ; conimnnirotioiis to e o A.(i. 
Ktdston iV Co, 31, Gri'at ( 'lyde Strei't, Gljogow ; 
Jonrnals as lielore. 

JadhavJi, K. R., l/o Raioda; Nausaii, Bombay, India. 

King, Sidney I , l/o Rarn-'lniry ; l,Rus>-ell Villas, PojieV 
(iTove, Stiawiierry Hill, Middh'sex. VnabticaD 'hmuist. 

IMiu'donald, J. W., l/o Silvertown ; all eonunnnieati'ms to 
, ( develaiid, 'I’lie Glebe, Rlackheath, S.K, 

McKillojt, Jiio., l/o O'); 03, Rrook CRcen, I.ombe-, W'. 

Feikins, F. G , l/o Florida : IMantcrs' Mannfactui mg ( a , 
192, Fulton Sheet, N('w ^dirk City, I >,A 

ftawsou, C, l/o Ludwigshafen : e/o Kuttroif, Pickhardt, 
.ind Co . Diume Street, New York City, USA 

Rix, Wilton P, i/o Newcastle , Jh’ocester Hmisi, Kinylake 
Road. Egreinoiit, < heshire 

Saiiitei,F. IJ., l/o 'Middlesbiongh ; Stiafi'rii.i Villa, ."dodr- 
gate, Roibeiliuni. 

Sawnn, Jj. R., l o Riookhn; ( Hhci* of s.iuitars ratio), 
Katoiiah, N.V., IKS. v. 

Shields, Dr, dim, l/o Rio Tinto ; I, Stanby Gaidens, 
Willesdeu Green, N MK 

'rayloi, A. P., l/o Jaivis Stn-ei , ( Jotirnals) e/o John T nloi 
and Co., 531, Front Stieet I'.ast, Toronto ; and (emu- 
munieations) 110, Madi.soii ANeniiC, 'roronio, Camilla. 

We^xm, D., l/o Sarannah; e/o Southern (Joitoii (til ( <m 
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MEMBER OMITTED FROM LIST. 

I'.iOi. RitU'^field, E, Geo. c/o Henry Leetham and Sons, 
Hnngate IMill'^, Yorb, Elect ro-Chemi'^t. 
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THK LOSS nV NITRE IX THE CH.VMJiKR 
PROCESS. 

BY .1. II. K. INdLIR. 

( This J., Julu' 3oth, 190 i, 0 1:{— Gl.).) 

In tbc remarks of ^Ir. Oseur Outtmaiiii, in 
( 1 ) G45, col. 1), the following Hennmco occurs — “Dr, 
in the presence of Prof. Lunge and others, had 
1 inoustrfitc'd the correctness of his theory by analys(>v on 
ili. large scale.*’ 

l‘rof. (L Lunge writc'S, uinh i date July rnh, that it might 

.'111 from the above that he had, In his silence, eoncedi d 
fli.^ correctness of Raschig’s views, but that this was not "O. 
.\i the annual meetings of the Society of German I'heniists, 
(Mpers were only exceptionally followed h\ discus.sions, and. 
Ill this particular case, the lateness of the honi precluded 
;c'\ discussion whatt'vd. 


ffrtn ^ork ^ectioir. 


Meeting held a! Chemists' (/luh, an Fruit j, 
Mag 'loth, 1904. 


OK. e< Oil. ENT/ IN TUR CHAIR. 


Mi.riioDs roll THE r \pm estimation of 

BORIC ACID. 

BY Oil. ^ItLTON V. PCnAAF. 

'lilt' estimation of boric acid has. until recent }cais. lu'en 
It tended by many difficulties. This has been chietly owing 
> the fact that none of its compounds appear to ]H)ssess 
tlie jiroperties nece.ssary for a satisfactoiN separation oi 
M.ivimetric estimation. 

In inineriil analyses it was eustomary to determine the 
heron indiri'Ctiy, or to c.stimatc all the eonshiuent.s of llie 
Miincral, and calculate the diffeienei; jis hone acid. 

.M( thod.s for the titration of horic iiciil were also lucking 
lutil it was observed by Thomson (this J., 18911, 4d3) that 
li«- addition of glycerol to .solutions increased the acidic 
cture of boric acid to such a degree that accurate titrations 
Hild be made by using phenolphthalein as the indicator. 

The method most in favour at the present time for the 
gravimetric estimation appears to be that of Gooch ( \mer. 
•'ur. of Science, 1899, 34; see also this J., 1887, dH.'i). 
IL this method the boric acid is liberated from its com- 
pnuiids by acetic acid, and heated with methyl aleoliol, 
'bus forming the volatile ester trimethyl horale, which is 
completely removed by distillation. 'I'he distillate is col- 
l<‘cted over a weighed amount of calcium oxide or sodium 
»ungstate, by which the ester is decomposed; the boric acid 
becomes fixed, and, after ignition, is calculated from the 
nterease in weight. This method, while appearing simple. 
>et requires great skill and patience for the attainment of 
accurate results. 

The method of Berjcelius, by which the potassium boro- 
fiuoride is separated and weighed, was selected by ThaddeefP 
(this ,1., 1898, 953) after an extended investigation of 
other methods. He recommends the isolation of the boric 
icid by distillation with sulphuric acid and methyl alcohol, 
collecting the distillate in aqueous solution of potassium 
hydrate, treating with hydrofluoric acid, potassium acetate, 
»nd alcohol for the separation of thb potassium boro- 
ihiorMe, which is then weighed. Since the borofluoride 


is not entirely insoluble, in the mixture used, very accurate 
results cannot be expected j besides which, the operations 
are tedious. 

Partheil and Bose (Bcr., 1901, .‘1011) have suggested 
I extracting the boric acid from its aqueous solutions by 
means of ether in a perforator, and weighing. The 
extraction rt‘quires 18 hours, and easily becomes com- 
plicated by the presence of other substances. 

'rhe most recent attempt to effect a gravimetric deter- 
mination is that of Mylius and Meusser (Her., 1904, 
this J., 1904, 269), who '^ougiit to utilise the fact that 
boric acid pos'^evses basic properties, and will react with 
acids. Th<‘y seh-cted a cdiupoiind wfith phosphoric, acid, 

' boryl phosphate (BRO,) and proceed as follows An 
aqueous alcoholic solution of boric acid is treated with 
ammonia and phosphoric acid, evaporated to dry ness, and 
finally hen ted in an atmosphere of steam to assist in 
removing the excess of pliosphorle acid before weighing as 
BBC),. The method lias not yet bi‘cn pmTected, their 
results being only approximately accurate. 

It is evident from tlio foregoing that the gravimetric 
' methods available at the pii'sent time are not suited to 
the rapid estimation of boric acid, and recourse must 
thi refore be bad to volmuetnc methods. 

As is well known, aqueous solutions of boric acid are 
hut slightly dissociated, anil aikalis liave an uncertain 
' action 111 the jircseucc of phcnol])htlialein as iniicator, while 
' methyl orange is practically not aft’ected, and solutions 
' <‘Outaining free boric acid will react neutral with it. 

The observation of Thomson, already mentioned, led to 
the us<* of glycerol to increase the acidic properties 
siifliciently foi the titration m the prcscme of phenol- 
phthalein. 

Since that time the action <d' glyceiol upon horic acid 
has been investigated at various times, and It has boon 
shown that substances ha\ing bydrovyl groups all acted 
upon boric add to a greater or less degree, and that it is 
probable tliat alkyl compounds arc formed which are 
higlily dissociated in the solvent, and which, according to 
the law^ of mass-action, are stable only in concentrated 
solution of the reacting suhstance; it is therefore, iioceseary 
to erajiloy a large excess of the alkyl base in proportion 
to th(‘ water present. 

Glycerol and mannitol arc the polyatomic alcohols most 
availabl(‘ foi the purposi' of the litration mentioned. 

It has been shown by .Tones (Amer. ,1. of Science, 1899, 
127) that the alkj’l compound with mannitol acts quite as 
energetically upon a mixture of potassium iodide and 
loduto as a mineral acid in liberating iodine aecording to 
the equation — 

.Mxl -i Klo.t -f GHBO, :;l, f CKlll). + 

He has made tins fact the basis of a iiietliol fur the 
iodometric determination of boric acid J., 1899, 947). 

Jones has also used a mixture of potassium iodide and. 
ioilate in eonjunction with sodium hyposulphite to neulralise 
the free mineral acid in a borate solution previous to the 
titration with mannitol and phenolphthalein. The method 
has no advantage over the use of methyl orange to indicate 
the neutral point, and it is more complicated, and this is 
especially the case with his iodometric method. 

A solution of boric acid in methyl alcohol acts almost 
like an a(|Ueous solution, and can be titrated only after the 
addition of a polyatomic alcohol. Gladding (J. Amer. 
Chem. Sue., 1898, 288) has used this method for titrating 
the distillate obtained by distilling a borate, with syrupy 
phosphoric acid and methyl alcohol. 

The application of this method i^ rather limited, as no 
provision is made for operating in the pi'esence of earbanates^ 
or volatile mineral acids. 

The general application of the methods for the 
metric determination of boric acid in minerals and in 
presence of other substances is very desirable, and it is my 
purpose to point out several sources of possible error, and 
to present methods by which the intenering substiii^ceS 
may be eliminated and correct riisnits atti^n^. . ’ 

Of the methods thus far proposed for ibfl volumetric 
determination of boric acid, it appears to me tbat the , 

0 2 
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Vraployraent of n>etbyl orange to indicate the point at ' 
\V'hich all the boric acid in a borate 8olution has been ' 
liberated, and the «ubs>cqiient addition of glycerol for the , 
titration of the acid in the presence of phenolphthalein, can , 
be relied upon to give results with rapidity and accuracy in ' 
all cases where the solution to be titrated is free from inter- 
fering substances. A type of this class of titration may be 
illustrated by the method now in general use. 

I, To about .'50 c.c. *» 1 — 2 grras. borax, 1 — 2 drops 
sriilntioii methyl orange are added and standard acid until | 
all the boric acid has been liberated, when the solution will 
react acid with the indicator. In tlie presence of a i 
carbonate the acid solution heated a short tune with a 
reflux oondcnsei until the carbon dioxide is remo\ed. 'Phe 
solution is cooled and made exactly neutral to methyl 
orange, and an amount of neutral glycerol, equivalent 
to fully one third llie volume of the solution at the 
iinish, is added together with about A c.c. solution phenol- 
phthalein. The titration is then finished with standard 
alkali, which must be free from carbonate. The calculation 
is based upon the following c(piiition : — 

lU), + 2NaOH - 2NaB(), + UAK 

lloratcs Insolublo in water aie dissolved in dilute hydro- 
chloric acid, in the cold or with a reflux condenser, and 
treated as in the foregoing 

This method will not give accurate results when alu 
minium salts are present, as the solution when neutral to 
methyl orange will contain free alumina, w'hich will 
combine with the alkali when titrating with phenolphthalein 
and glycerol, and thus he calculated as boric acid. Iron 
salts, when present in considerable proportion, also interfere 
by obscuring the colour reactions of the indicators. There 
appears to be no combination of indicators known which 
will serve to prevent this error, and it therefore heeonies 
necessary to separate the iron and aluminium from the 
holntion before titrating. 

Most of the minerals containing aluminium aKo contain 
small amounts of silica, and when an attempt is made to 
remove the aluminium by means of alkali carboiiati-s, 
insoluble borates are formed, and therefore this method is 
unsatisfactory for the rcmo\al of the disturbing elements. 

I have found that when barium carbonate in excess 
is added to a solution containing free boric acid with 
aluminium and iron salts, all th«' lathT will be preeipitat«‘d 
. and can be removed by filtration, while only a slight 
portion of the free boric acid will react with the barium 
carbonate and pass into eolutlon as borate, and this can 
again lie decomposed by the addition of acid I pon this 
observation I have based the follow iug metliod (11.) : — 

A convenient amount of the substance is placed into a 
flask with an excess of dilute hydrochloric acid, and heate<l 
with a reflux condenser for solution. After cooling, the 
solution is brought lo a definite volume and filtered. 
100 c.c. of the filtrate, which may repre.-'ent 2 — -t grins, 
substance, are brought almost to the neutral point of 
methyl orange with alkali, 2—3 grins, barium carbonate are 
then added, and the solution warmed on the steam-bath 

hour, cooled, brought to 200 c.c., and filtered. The solu- 
tion will then bo free from the iuterferiug sulistances, 
and may be titrated as in 1. 

This method has been found to be well suitt'd for the 
I'opid assay of the various natural compounds of btirate of 
bine, such as eolenuimto and paiidermite, which usually 
contain small amounts of alumina and silica, iron, magnesia, 
and gypsam. 

In cases where it desirable to have the boric acid free 
from other substances before titration, 1 have found, after 
investigation, that distillation with methyl alcohol and 
titration of the distillate can be accompli.^hed with rapidity 
And accuracy, and that the interferenc(> of volatile mineral 
acids or carbon dioxide can be eliminated. 

A stud^ of the properties ol methyl borate shows tliat it 
is immediately decomposed into its components upon con- 
tact with water. This fact led to the introduction of water 
into the receiver, which at ence leads to the formation of 
free boric acid, and the chances for loss at this point are 
thus minimised. It also suggests that tbr* use of concen- 
trated sulphuric acid and the exclusion of water during the 


dietillation will secure freedom from hydrolytic action and 
thus lead to the greatest rapidity of distillation. 

As already mentioned, solutions of boric acid in methyl 
alcohol ma^ be titrated like aqueous solutions. When, 
however, mineral acids or carbon dioxide are present, they 
cannot be eliminated as in water solutiuns. 

I find that mineral acids in the meth}! alcohol distillate 
may be neutralist^ with alkali, previous to the titration of 
the boric acid in presence of glycerol, by the use of methyl 
orange or Clongo red test-papers. By spotting upon Congo 
red test-paper, o*l c.c. N/5 acid to 100 c.c. methyl alcohol 
may he detected. Organic acids which would interfere can 
readily be excluded from the substance. The carbon 
dioxide can be removed by heating the substance with 
sulphuric acid before the distillation. 

III. Tlie apparatus for distillation may conveuientW be 
arranged as follows A long wide-necked 200 c.c. Kjefdahl 
flask may serve as the decomposing flask. This flask i> 
fitted with a stopper carrying three tubes, one of which 
serves to connect it with a condenser in such a manner as 
to avoid any of ihc acid liquid being carried over during 
the disliilation. Another tube is to be connected with a 
flu«k for supplving a current of methyl alcohol vapour 
whi(‘h is to be conducted to the bottom of the decomposing 
flask, thus serving to keep the mixture agitated and avoid 
bumping during the distillation. The thud tube serves to 
introduce the methyl alcohol needed to form the mixture 
wdth the sulphuric a«‘i(l and the substance, and may also be 
fitted with a (‘lamp and valve tor equalising the pressure 
when needed. The receiver Avhich is to be connected with 
the condenser is trapped with a Mohr’s bulb. 

For the estimation a portion of the diy, finely pulveris(*d 
substance is jilaced into a long narrow' tube and weighed. 
The contents an' then emptied into the decomposing flask, 
without allowing any of the substance to remain in the neck 
of tlie flask. The tube is now weighed again, the difference 
b(‘ing the amount of substance used for the estimation. 

A sufficient amount of coiicimtrated Riilpliuric acid is 
added to form a thin j>aste with the substance, and the 
fla-k heated gently to expel carbon dioxide oi other volatile 
acids, and cooled. 

About ()0 c c. of water are plact cl in the receiver, the 
terminal tube of the coudenser being inmle to dip into the 
water. The Mohr’s bulb is also filleil with water and 
attached as a trap to tin' recenu'r The decomposing Hask, 
containing the cold mixture of the substance and sulphuric 
acid, is now connected with the flask for th(‘ generation of 
methyl alcohol vapour, and with the condenser, all the 
eonnections being ivir-tight, 

’J'he distillation is then started by adding to the di'coni- 
posing flask, in one portion, sujficient cold methyl alcohol 
to equal about 2(i times the amount of free sulphuric acid 
present. Methyl alcohol vapours arc then jmssed fiom the 
generating flask until the boric acid bus all jiassed into the 
reeeivt‘r. 

During the distillation tlie decomposing^ flask is heated to 
a temperature sufficient to prevent any marked change of 
\olume of the methyl alcohol which w'as originally added. 

The distillation will usually he complete in about 
30 minutes, w’heii the receiver" can bo changed, and, t(( 
ensure complete removal of the boric acid from the sn'o- 
stanee, a further distillate collected and tested 

The water from the Mohr’s hulb is added to the distillate, 

: which is then neutralised with alkali, when m‘ces.sury, by 
I the aid of ( ongo-red or methyl orange test-paper. The 
I titration is then completed after the addition of neutral 
; glycerol and phenolphthalein as in T. 

I When pure methyl alcohol is used and care is taken not 
I to allow the mixture with sulphuric acid in the decomposing 
I flask to hoeome concentrated, accurate results can be 
j attained, even in the presence of large amounts of chlorides 
and carbonates. F luorine, when present in large amount, 
must be removed from the substance before distillation. 
Borates wdiich are not decomposed by concentrated sul- 
phuric acid are treated by suitable methods of fusion before 
distillation. 

The following results of the assay of several samples of 
•ommercial borate of lime will serve to illustrate the value 
of the three metUod>. The results by Methed I. are 
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erroneous, except with the crystal colenmnite, which ia free 
from the impurities mentioneil: — 


Subst'UU’C. ' 

1. 
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.'iO-70 

1 .»(r7s 

Dub'rniitc (iinjiuie) 

37- Kl 

I 27i!l 

'll 10 

, „ 

irit 

1 41*0(1 

n sc, 
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Meeting held at JVottniglnhn, on Wed/n 

Maich aoi//, 1904. 


MU. J. T. WOOP IN THE CHAIU. 


NO’li S ON rKTHOLEI M SlMKIT oH IJhXZl.Xh. j 


I'.Y II. srVM.I.V (.A1!!!V .AM) 11, J. WA'IsON. 


i ht' distillation fraction'* of crude petrolcuiu which ax* 
C'liiected between certain .irhitraiA ranges of tcmperatui e 


yield a variety of products which are sold io oommerco 
under the tradenames of petroleum ether, gasoline, benzine, 
ligroin, or light petroleum. These are colourless mobile 
liquids used as solvents for gums and resins, for removing 
grease from textile fabrics, wool washing, paint mixing, 
«nd in preparation of varnishes, manufacture of oil-cloth, 
preparation of alkaloids, extraction of oils and fats in the 
leather and rubber industries, and ia dry cleaning. The 
reipiirements of these trades vary considerably as to the 
character of spirit required, but it is more especially t^ith 
regard to the range of boiling points of the spirit than^the 
specihe gravity of it that this varianee exists, and to this 
particular phase of industrial requirements we would direct 
attention in this diM’ussion 

Speaking generally, those qualities of naphtha which 
have come into the most common use are the naphthas of 
medium gravities and in which the range of boiling points 
is limited to about 40'' ( ’. In dealing with petroleum 
spirit for extraetive j>iirpf)se8 then' is very considerable 
difiiculty in arriving atan\ satisfactory basis of examination 
of samples. Specific gravity is of little assistance, as the 
effect of the spirit dt'pends principally on the nange of 
boiling points. The success of the operation in hulk 
depends on the restriction of the boiling points to the 
possible tcm)jeratures at wliich the operation can be 
conducted in the first place, and S(':ond]y to the recovery 
of the spirit from the* extract. 

It is practically impossible to obtam a petroleum spirit 
possessing the special lange of boiling points suitable to 
any particular material to be treated unless the spirit has 
been prepan'd by a special distillation beforehand and the 
extremes eliminated. It is pt»ssibb\ howcvei*, to obtain a 
pciroh'iini spirit which will either commence fractionating 
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flask, 3 bulbs; rat-; of distillation, one droji per second ; ordinary condenser. 
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at the mmimum of llie range required* in which case the 
heatier portion of the spirit may be rejected by stopping the 
tfistiHation at the inaximum temperature \ or, aiternatively, 
a cpirit may be obtained finishing at the maximum 
temperature, in which case the distillate up to the minimum 
of the range is rejected. 

Tables A and li give comparative anah ses by fractional 
distillation of samples of petroleum spirit from different 
sources, showing the variations iu range of boiling poinis 
of the piincipal grades of petroleum spirit now on the 
market. 

Table 13 gives typical analyses of a number of benzines 
of different spt;citic gravities, mid is a fair experience 
of the vnriations m boiling point to la* met ^vith iu com- 
mercial spirit. 

Taking the limit of the range of boiling ])oiuts at 40 C'., 
it will be seen that none of these samples in Table A will 
satisfy this requireme nt, there being an excess under amt 
over this range. Tn many cases the only solution of the 
matter is for the purchaser to distil the sjurit to his own 
reqairements. The effect of different designs of apparatus 
for conducting the fi actional distillation, both in samples 
and in hulk operations, is vcr> marked, a.-^ is shown by 
Tables (/ and 1). 

The following table' shows .shows the difference resulting 
in the employment of three different vessel for distilling 
the same .spirit in .‘limultaueons distillations . — 


Taiiiij ('. 

Spt ( i f IV (jntvifiji ()’ 700 . 



1 A- 

it. 

V. 

Vr cent. (Iislilliug below tiO' 

PerC'cnt. 1 

1 tv.-. 

JVr Cent 
12 -s 

I'er Cent 
20 '0 

, . 70 0. 

to t 

40*7 

4.) 7 

.. Slf'C. 

1 70 1 

O.VI 

Ii0*(» 

.. !»0'<’ 

, H') 0 . 

Sf t 

Sf7 

. loo'’(’. 

on 0 

'.»2 (. 

hi 1 


A. Ordinary fla.sk mclies from side talte to swell of .splieie. 

13. Wurtzflask.S bulbs, 6 melies in length from side tube to swell. 
• 0. Plain tube, 2^4 cms. fiom .side tube to swell, and luiMiig a 
distance of 8'5 e-m. of glass beads m tida'. 

The rate of distillation in each case was ll to 2 e.e. per minute. 

It was found m praciiw* that the effect of the glass btad.s was 
analogous to the return tulx*s, but that the retention of the heavior 
volumes was eonsider'il/lj’ i.icilitatcd by the obstnicfion ot the 
beads. Care, however, is it*qiiired in manipidation or there is a rush 
of spirit when nearing ttie end of the distillation. 


Tablk I). 

Tt itJi on a Sample of Spirit, 0*780 sp. yr., with different 
Forms of Apjmralus. 
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j N — Kngler tlask melH"( from side tube to swell ol sphere, 
j Fixed in sand bat li. Vapour readings. 

O.—liudenburg’s flask ; 7 \ inehi's lixun sidetube toswellof spliere- 
1 Fixed 111 sand-butli. Vaitour readings. 

I 1'. Li- Bel-Henninger's dejihlegmnror {three bulbs), with a glass 
i beiul to sub.slifiite plaiimim gini/e cones . ],'» melies fiom sidi' tidio 
I to bidioni of dcphlegmator. flask litled in sand-bath, \apom 
I readings. 

I Q — Le Bel-IIennintrer’s dephlegmator (three bulbs), no obstruc- 

tion w luitever, Flask htted 111 sand-bath. Vapour readings, 
i Ik- Bannow'h im'thod : i} nielies from side tube to bottom ot 
depldegmator. Vapour readings. 

I S -Glinsky’s dephlegmator (li\i' small biilb.s) ; 11 inelies from 
I sale tube to bottom of dejiMegiiiatur Flask hUed in sand-liath. 
j Vapour reaibiigs 

I 'I'.— (.Jlinaky’s depldegmator, as above. Linuid readings. 

The nite ol distillation in eiieli ease. e e. per minute eondon 
' saGoii coiumeneeil, taken from apjieiiiiniee ol first drop of distillate. 

I There are also marked variations in the distillations of the 
: same spirit taken i\t different fractions and at one con- 
I tinuoiis distillation due to tlie carrying over of the heavier 
sjiirii at the earlier stages. Of this 'J’able E give.s a 
I striking illustration. 

The distillates fiom eight sepiirute di^'tillations of the sann. 
spirit were collected betwe(*n the following range® of 
temperature. — Below 70° C., between 70 (k and SO (_ , 
between 80° C. and 90" ( '., above 90 ’ C. These w'ere 
marked V, AV, X, and Y, and subjected to distillation in the 
same apparatus. Below is the result of these diatillatlons 
! with the fractional distillation of the oiigiuul spirit, and 
i the calculation buck from the distillates to the original 
1 spirit ; — 
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Glinsky’s dephlegmator ; 20t* c.c. flask embedded in sftnd bath ; working on 100 C.e. of spint 
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The comparative test ot the eight separate distillatiouH with 
the distilLatioa of 500 c.c. of tbe original spirit compared as 
follows 
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i ' msiderable diversity of opiuion exists as to whether 


till- themometer readiDgs should bo taken with tin- 
ihermomctcr in the vapour or in the liquid. In Table F. 
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owing to the effect of these variations, readers it generally 
desirable for the purchaser to arrange for the distillation of 
'‘^he spirit to his special range of boiling points beforehand 
ni order that it may be carried out on a large scale, and so 
give u fairly average distillate. 

There are a number of Hums who undertake the distil- 
ling of spirit, but the experience of the writers is that no 
>' wo firms can agree upon the range of boiling points, and 
tliere is considerable discrepancy in the results obtained. 

lliere is urgent necessity for the adoption of a standard 
t('st for petroleum spirit similar to that adopted for benzol, 
which would considerably simplify the labour of further 
lescarches into the characteristics of the spirit. 

The carrying out of experiments or tests of the range of 
boiling points should in all cases contain the particulars of 
the volume of the distillate as compared with the original 
Qiiraple and should be possible of comparison as set out in 
Table F. 

There are very considerable differences in the working 
^^•haracteristics of petroleum spirit, which are not measure- 
able either by specific gravity or range of boiling points 
and which are due both to blending and to inefficient 
distillation of the original spirit. The principal varia- 
tions in petroleum spirit occur up to 100"^ C., as appear 
from the foregoing tables, as also from Sidney Young's 
results given in his book on “ Fractional Distillation.” An 


I apparatus constructed for laboratory tests, should as far 
I a« poisible approximate to the apparatus for bulk oper- 
I ations, and the adoption of the form of still should prov'^de 
I for such construction and obstruction as will retard the 
j passing of the heavier portions with the more volatile 
vapours. In large scale operations this is to a large extent 
I provided by the material operated upon. 

I III the selection of a spirit for the special requirement of 
' an extractive proces*? the conditioo.s of the bulk operating 
should as far as possible be reproduced in the laboratory, 

, the moisture in the matiirial, density and obstructions 
to \aporisafion in bulk plant should be taken into con- 
I sideration. 

i Disri'ssiox. 

I The Cij MRMix said tb:it he had had some experience iu 
' the use of petroleum spirit for taking out grease from skins 
and leather. The advance made iu degreasing skins was 
1 due in tlie main to the experiments carried out by Mr. 
i 1'. N. Turney, which resulted iu the erection of the plant at 
Whitemoor. The work that had been done in England had 
not been fully recognised. The main point of the paper so 
, far as the use of petroleum spirit was concerned, was to 
' be found iu the .sentence there are very considerable 
: differences in the working characteristics of petroleum 
spirit, which are not measurable, either by specific gravity 
or range of boiling point'*, but which are due both to 
I blending and to inetficient distillation of the original spirit.” 
This was a very abstruse question whii'h had been partly 
discussed b}^ Professor Young in his book on Fractional 
distillation, but h(‘ (the Chairman) could confirm what the 
authors of th(' paper said on the point. He had collected 
some figures from analyses made eight or ten years ago. 
The vapour tension of the spirit was more important than 
any other of the; physical properties. He had made a great 
1 number of tests iu the vapour-tension of spirits of varying 
gravities, and iu some eases the spirit with the highest 
vapour tension had also the highest gravity, and a spirit 
with low gravity might Lave also a low vapour-tension. 
In certain mixtures the vapour given off was of less 
tension than one would anticii>ato from the gravity. Had 
Mr. Carry any data bearing upon that part of the ques* 

tion? Ife had had no practical experience with UussiHii 

petroleum, but iu the Compaguio de Degraissage de ISt. 
Denis, he believcMl, they used a Russian sjnrit coming over 
below 110'^, and so far tis he knew they had no difficulty 
, with it. The point he mentioned about the vapour-tensiou 
! or vapour jwessure, was imjiortant in the recovery of the 
I spirit. In tlie apjiiirutiis in question there was a large 

1 tank in which skius were suspended, they were washed 

[ with spirit, and then dried in a current of warm air. 
When tliey were thoroughly dried the valve between the 
tank and the spirit was shut off preparatory to opening the 
tank and getting the skins out. Enclosed in the tank was 
; a certain amount of vapour, which it was impossible to 
condense. The amount of this vajiour depended of course 
, upon the vapour pressure of the sjiirit used. The tank 
j must bo opened to the air to get the skins out. There were 
perhaps several hundred cubic feet of air charged with the 
vapour of petroleum, that was all lost. The smaller the 
vapour-tension in the spirit, the less they lost in that way, 
and if they were opening seven or eight tanks a day, they 
lost a groat deal of spirit, although the apparatus might be 
in perfect working order. In working with chloroform, 
the solvent had been recovered by passing the vapour 
tbroiigli a tow’er in which oil wrus falling. The oil absorbed 
the vapour which was afterwards recovered by distillation. 
Dr. KirpiNO and Messrs. Archbutt and Troima.k 
agreed that the adoption of a standard method for the 
distillation test was desirable. There should be no difficulty 
about this, as Mr. Arehbutt pointed out that years ago tbe 
most minute directions were laid dowui for the distiliatinn 
test of coal-tar benzenes. 

j Mr. H. S. Ga-BRy, in reply, said, so far as he knew, most 
of the research work doue in England had been done at 
Whitemoor. All he knew about the matter from a dCMa- 
meroial standpoint had been gained by experience and aot 
from college study . He had not seen any literature on -the 
subject up to the time Professor Young published his book. 
1 There was a good deal about petroleum spirit which 
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nobody seemed to understand. The notes were put forward 
in order to urge the necessity in having a reliable method 
for estimation for boiling points. The petroleum trade 
had, so fur, adopted no specilic method. 


^rottiai) S>eitton. 


Mieling held at (»las'j(m\ on Tuesday ^ Dec. 1st, 19C3. 


aia. ]I. HI MOV IN THK CHAIR. 


A CUMTAUISON OF DIFFKRFXT T\ 1»KS OF 
CALOlUMFTER. 

HY THOM \S OItVY, IMi.l) , I). Sr., AND JOSlSril (J. 

KOIJLUTSON, I‘h.T). 

Tlu* experiments here recorded \ver(‘ instituted with the 
object of jmcertainu\g the degree of accuracy of the 
calorific values of coal ohtaijied by tiie Lewis ThompBon 
and Wm. Thomson calonnieters by comparison with 
those determined by eoinbusiiou in cotupressed oxygen. 
Some of the rc.sults of the wurk were conniiunicated to the 
Scottish Section on Dee. 1, 1903, but publication was 
delayed in cider to complete ttie series. Whilst the ex- 
periments were in progress, a paper dealing with the same 
subject appeared in this .lournal (Hrame and (kiwati, 1903, 
1230); but although our coDcIusions were largely antici- 
pated by these aiuhors, we decided to complete the work, 
as the exiierieuce gained witii a larger number of coals of i 
a different characler would probably prove of geiioral i 
interest. As the previous publications referring to the 
comparative values obtained with different calorimeters 
have already been reviewed bx ilraine and ( owan (/or 
ciL), we may jiroceed at once to giv<* the results of oar 
experiments. 

The designations and sources of the coals used are 
given below fpage 707). Kumbers aie attaehed for 
purposes of nd'erenec. 

The samplt'6 were passed through a liaiul mill, thoroughly 
mixed, and air-dried to prevent, as far as possible, any 
change of composition on expo.suie to air in the subseipieut 
operations. 

The Lewis Thompson Calorimeter. — A standard thermo- 
meter giaduated in 1/10 ’ C. was used with this instrument 
and the temperature was read to O'OF^ C. The coals were 
very finely ground to facilitate complete combustion, and at 
leastfour experiments w ere made in each case w-ith 1 1 pai ts of 
the oxidising mixture to 1 part of coal. Coals 1 to 8 burned 
quietly and regularly, with 10, and 11 the combustion 
was very rapid, hut attempts to burn the anthraeite were all 
unsuccessful. In some experiments the coal failed to ignite, 
and when ignition did take jilace tlie combustion stopped 
bed'ore the mixture was completely burned. The combustion 
Avas finally effected b\ using a mixture of equal parts of the 
anthracite uud a bituminous eoul, the calorific valiu' of the 
latter as determined with the Lewis Thompson calorimeter 
being used in calculating ihe value for the anthracite. As 
the object of the experiments was to a.sccrtain the degree of 
accuracy of the method as it is usually carried out, the 
amount of unburnt carbon was generally not determined. 
This determination complicates the method and removes the 
only advantage which can be claimed for the Lewis Thomp- 
son apparatus, viz., simplicity of manipulation. Except in 
the case of the anthracite the amount of unburnt carbon was 
small. Further reference to this point will be made under 
the discussion of the results. 

The proportion of oxidising mixture was increased in the 
case of the quicker burning coals, but the calorific value 
xvas not raised thereby. Seven experiments with Kilsyth 
coking coal, using 11 to 13 parts of the mixture per 1 part 
of coal, gave results varying to the extent of 88 calories 
-= 1 - 2 per cent., whilst the mean was 7 per cent, below that 
obtained by the bomb. This difference betiveeii the extreme 


results is not greater than that observed using a fixed pro« 
portion of the oiidising mixture. In the case of the sample 
of anthracite, on the other hand, a higher value -was obtained 
by increasing the proportion of the oxidising mixture. The 
figure in the table (page 707) is the mean obtained using 
the ratio 13:1. As the combustion of the Kilsyth coking 
coal proceeded very rapidly there was a possibility of loss 
of heat through imperfect cooling of the products. Four 
estimations w'en* accordingly made with the addition to the 
mixture of 1 to 2 grms. of ignited kaolin; the rate of 
combustion was reduced thereby, but the mean result was 
slightly lower tlian that provdoihsly olitained. 

The differences between the extreme values in each series » 
varied in the case of the bitumiiions coals from 0*5 to 
nearly 3 per cent. These diffVrenee.s are smaller tljan those 
obser'ved by liraiue and Cowiiu, and this result is probably 
due to th(' difference in the character of the coals expen- 
lueiited on, and paitly also to the finer state of division in 
which they were used. With the sample of anthracite the 
dift'erepce between the extreme results reached 4 *.5 per 
cent., which agree.^ more closely with the ob.servations of 
the authors reb rred to. 

'The Wdliam 7'liomson Calorimeter . — The w'ater value 
Avas calculated from the weights and specific heats of liie 
various materials. For the esliiuiition of the Aveighl of the 
glass beaker in contact Avith the Avater the method used by 
Thomson (this J., 1886, 584) was followed, the level of 
the Avater in the calorimeter -beaker having been marlied 
with the combustion chamber and stand immersed. 

'fhe coal was burned in the form of compressed pellets 
in Hirder to prevent the irregular comhustioii w hich was 
obserA'ed Avhen the coal was used in the powdered form ; 
the danger of loss through particle^ of coni being bloAvn out 
of the erucihb- by the rapid cun cut of oxygen Avas al.-so 
avoided in thi.s way. The coals all leadily cohered on 
pre-sing, with the exception of the anthracite, Avhich was 
compre.ssed Avitli iidmixtiirc of an equal weight of KlIsAth 
coking cojI. 

The ignition of the coal was effected electrically. For 
this pnrpo.se two iuMilated copper Aviros were passed throiigli 
the bottom of the metal stand into the gla.ss C()mbii.stion 
chamber, Avith the ends about half an inch apart and level 
; with the top of the platinum crucihli'. The ends of the 
I Avire were connected by menus of a piece of flue platinum. 
Avire to which a jiiece of cotton yarn wu^. fixed, the other 
end of the cotton being tied round the coal pellet. The 
combustion chamber was allowed to stand in the water for 
10 minute’', after which the coal aa'bs ignited by the passage 
of an electiic current siifiieiently .strong to fii^ethe platmum 
Avire instantaneously. Jt\ this arrangement errors dim rev 
handling the apparatin- befori' immersion in the water weie 
aA’oided, aud the ignition of the coal wa^- effected Avitli 
greater certainty. A correction was made m each case foi 
the heat of combustion of the fuse. 

In one series of experiments a standardised Beckmaim 
thermometer graduated in 1/1 00' (J. was used. A thermo- 
meter of this type is, however, not always available, and is 
rather delicate for technical work. For the sake of com 
parisoD a series of experiments was therefore carried out, 
using the thermometer reading directly to tenths, already 
referred to undm- the description of the Lewis Thorapsim 
method. 

The Cooling Correetion. — This is determined by Thomson 
(loc. cit.') by allowing the apparatus to stand at the end of 
the experiment for a period equal to the duration of the com- 
bustion ; the fall of temperature which takes place is added 
to the observeil rise. This correction assumes the tempera- 
ture to have its maximum value during the whole period 
of the combustion, and is therefore obviously too h’gb. 
With an imperfectly insulated vessel, such us that undei' 
discussion, an exact estimation of the loss of heat in the 
course of an experiment extending over 8 to 10 minutes is 
scarcely practicable. As the temperature rises uniformly 
during the combustion, the method of compensation first 
proposed by Kumford is applicable, and by starting AVitli 
water having a temperature as much lower than that of the 
room as it will be above that of the surroundings at the 
end of the experiment, the necessity of applying a correc- 
tion for loss of heat is obviated. The rise in temperature is 



SCOTTISH 

usually known approximately, and in any ca«e can be 
determined by a preliminary experiment. This method of 
operatiiifj is safficiently accurate for all practical purposes if ' 
tin ordinary thermometer with a small mercury reservoir is ; 
used, as the maximum temperature is quickly attained ; but 
with a Beckmann thermometer a slifrht modification is 
advisable on account of the la^f caused by the lurj^e volume I 
of mercury. It? the latter case the rise in temperature at 
ihe end of the combustion was noted before the w'ater was 
.iilmitted to the combustion chamber, and from this the 
initial temperature of the water to be chosen in future , 
determinations >vas fixed ; the time which elapsed before 
tlie thermometer indicated the maximum temperature, after 
admission of the water to the chamber, was observed ; and 
the fall of temperature which took place when the apparatus 
was allowed to stand for the same period after the maximum ( 
bud been reached, was added to the observed rise. Thus 
correction was usually 0*010^ to 0*015° C. ; 

The oxygen used for the combustion was saturated with | 
water vapour by passage through a wash-bottle, followed I 
by a tower containing pumice soaked in water. As the 
oxygen entered the calorimeter at the mean temperature 
prevailing during the experiment, it may be assumed without 
appreciable error that it gave up to the calorimeter during 
tne first half of the combustion as much water vapour as 
the products of combustion carried away during the second 
half \\hile the temperature of the water was m excess of 
That of the surrounding air. liven when water of the air- 
Temperature is iiseil at the beginning of the experiment, 
MO considerable error is committed by neglecting this 
correction. Tf we suppo'^e that oxygen saturated with water 
Mipoiir at 15^ enters wuti’r at the same temperature aud that 
ihe lemjierature at the <‘nd of the operation isl9°(’., we 
iua> assume that the oxygen leaves the water with an 
iverage temperature of 17 , and on this ba'^is calculate 
ipproximatel}’’ the loss of heat due to evaporation. One 
. able metre of oxAgeu saturated with water vapour at 15° 
and at 17° contains r(‘spectively 12‘7J and 14*38 grins, 
of water, and the amount of heat necessary to convert the 
iliti'erence between these two weights of water into vapour 
at ordinary temperature is 1*04 x Gou — 984 calories. 
'J'he amount of oxygen used for the eorabustion may be 


1 Tlimnometcr in 1/100' (’ I .W>90 

Tliorniometer in 1/10'’ (■ I n.oia 

• >. I ’sKifr water value Ironi coiiibusljoii resiiUs (J.OiW 


I 


I. 'rhorniomotcr iti 1 lOd' C ! 7,22.3 

'I'herniomcler in 1/10^ C i 7,‘206 

- r,sin^ water value froui combustion results | 7,311 


The mean values with the different thermometers show ' 
Jairly close agreement, and indicate that perfectly service- 
able results ma}*^ he obtained with the help of an accuratidy 
made thermometer reading directly to tenths, where a high 
di-gree of accuracy is not required. The results in the 
third line of the table are all higher, and approach more 
closely those obtained by the bomb. The first series oniy 
is included in the final statement of the corapaniiive 
values, 

2'he^omh Calorimeter . — For the determination of the 
calorific values by combustion in oxygen under pressure. 
The modification designed by Laiigbein and Hugershoff was , 
used in conjunction with the Stohmaun calorimeter; both 
of these are fully described by Langbein (Zeits. angew. j 
Chem., 1900, 1236). This bomb resembles tbe well-known 
-'lahler forna ; the chief difference, apart from certain ] 
mechanical alterations which facilitate the manipulation, is \ 
the lining of platinum foil in place of enamel. The ignition 
of the substance is effected by means of a short piece of 
^'cwing cotton, which is fixed to a fine platinum wire 
connecting the two pole pieces ; the thread may either be 
tied roupd the pellet or simply allowed io rest in contact 
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taken to be about 10 litres, and the heat loss due to 
evaporation under these conditions will therefore be 
approximately 10 calories. The amount of heat necessary 
to raise the temperature of the excess oxygen and tbe 
products of combustion through 2° C., calculated from the 
specific heats Og 0*217, COg 0*202, and water vapour 0*480, 
does not exceed 10 calories, so that the total correction to 
be applied for these two losses will be less than 20 calories. 
As has been already explained, loss of heat from these two 
causes was obviated by the method of working. 

Three determinations were made with each coal, using 
the fine thermometer. The difference between the extreme 
values obtained for the individual coals varied from 
0*3 to 1*5 per cent. The average difference for the 
12 samples was 1 per cent. 

The differences observed with the thermometer graduated 
in 1/10° C. were somewhat greater, as was to be expected. 
The temperature in this case was estimated to 1/100° C., 
and assuming reading errors of this order at the beginning 
and end of the experiment in opposite directions, the value 
for the observed rise of temperature would be infected with 
an error of + 0*02 ; there is thus a possible difference of 
0*04° (^. between the results of two experiments due to 
incorrect reading, and this is equivalent to rather more than 
80 calories. Although this is nu extreme case, s*ach 
differences from this cause alone arc possible, and this 
additional error ueee‘*sitate8 a larger number of experi- 
ment'a. In all cases at least four determinations were made, 
and in some cases six to eight were necessary. The mean 
of all the results was taken. 

The mean results obtained with the two thermometers 
arc given below, and in the third column are tabulated the 
mean calorific values calculated from the water equivalent 
of the appariitus, based on the results of the combustion of 
Kilsyth eokiug coal in the bomb and Wm. Thomson 
calorimeters; six combustions were made with the latter, 
and the mean result was adoptiid. This method of deter- 
mining the water equivalent of the Win. Thomson apparatus 
gives a high result, as there is unmistakable evidence of 
incomplete combustion in every ease, but the adoption of 
the value thus obtained approximately corrects for the 
small quantity of gas which escapes unburnt. 


2, 

: 3. 

A. 

5. 

1 0. 

0.3.-52 

1 6,062 1 

O.iiSS 

O.fitS.T) 

7,134 

«,38l$ 

0,016 ' 

0 (too 

0.930 

! 7,174 

«?.43*2 

I 0.7«!l 

0,712 

7,0.13 

7,221 

1 

S. 

1 ; 

10. 

11. 

12. 

7,288 

1 

, 7.4111 1 

7.308 

7,009 

, 7,099 

7.2!>(l 

1 7,420 

7,315 

7,0 to 

7,019 

7,.‘W0 

1 7.,512 

7.30 1 1 

7.W0 



with the coal. On making the current the platinum wire 
fuses and ignites the thread, which falls on to tbe coal and 
ignites the latter. The use of iron wire is inadvisable, on 
account of the danger of perforation of the platinum lining 
by fused particles of iron oxide. 

A thermometer of the Beckmann type standardised by 
the Physikalische Keichsanstali was used ; the corrections 
were given to the nearest 0*001° ( '. 

The Cooling Correction . — The accurate methods of eor- 
recting for loss of heat proposed by Berthelot, and by 
Kegnault and Pfaundler, as modified by Stohmann, are 
uiach too complicated for technical work. Langbein (/ec. 

cit.) applied the formula "2, A t — n v' , in which n 

is the number of minutes which elapse after ignition before 
tbe maximum temperature is indicated, and v and v' respee- 
lively the average differences of temperature per minute 
before ignition and after the maximum has been reached. 
This correction is obviously too high; if we suppose the 
temperature to be constant before the combustion, 

V o, the correction then becomes n v' 4* and this 
value is greater than that of the loss of heat which tlie 
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ap{>aisfttii$ would suffer if the temperature were at the 
maximum for the whole dumtioQ of the combustloB. lu 
,caleuliitiiig the cooliug correction we made use of the 
formula 2 A (n — !)»' + ^ * which gives a result 

sufficiently near the truth for all practical purposes. The 
hgures given below rany V taken to represent a typical 
ease. A glance at these will show that, although the 
highest temperature was not reached till the third minute 
after ignition, the temperature at the end of the first minute 
did not fall much short of the maximum. In supposing 
the heat loss during the second and third minutes to be 
the same as that observed per minute after the combustion, 
and taking the correction for the first minute to be the 
mean of the heat changes before and after the eomlmstion, 
jio serious error is committed. 

Corrections were also applied for the nitric and sulphuric 
aeids formed in the combustion. In all cases lo e.e. of 
water were placed in the bomb at the beginning of the 
experiment. The excess of heat developed by the sul- 
phur over that obtained in practice, viz., that due to the 
reaction SO 2 + 0 + .e aqua, is corrected for with sufficient 
accuracy, according to Langbein (Joe. rit.')^ by deducting 
from the calorific value found 22*5 calories per 1 per cent, 
of S, if the arnouut of Avater is 10 e.c. i'or the estimation 
of the acids, the contents of the bomb were washed out, 
boiled to expel COa, and titrated with 1/10 N Ba(()H)o, 
using phenolphthalein as an indicator. Kxcess of sodium 
carbonate solution containing 3 ’706 grms. per litre (1 c.c. 
neutralises an amount of UNO;; in the formation of which 
1 calorie is developed) was added to convert the barium 
nitrate into carbonate, the solution was filtered, and the 
excess of sodium carbonate titrated Avith l/lO N Ht‘l with 
addition of Methyl ( )range. 

The following results are given to illustrate the 
method : — 

Weight of (U)al used, \ *0058. 


Trinix'ratiire 

Diiriiiff 

All Cl 

iKiution. 

Comlmslioii. 

Aluximtmi. 

0 iimi., T072 

ti nuns , .■;* 1 

!> tnins., .‘{•HIM 

) „ r(»7.‘. 

7 ,. 

10 

2 mills., I*(i77 

s 3’tf3 

11 „ 3* (180 

3 „ rowi 


12 :r(i8i 

4 ,. l*(is» 


i;i .. 3-080 

i) „ l-OSl 




(' - — 0'(KI24 , v' ~ 0'00:2': ; tf = ;i. coolmx c »rrt‘fliou 0'(;0.5. 


( Ibserved rise 2 

Cooling con'ect ion U'OO.a 

Tliennometef correction (i*0()l 

Corrected rise 2 01.'. 


In titration AAcre used 13 G c.c. of llufOHij. -O c e. of 
JsSoCO-j, and 5*4 c.c. of HCl. 


Coircctiims far HNOj, 12 . for S, 19 ciilorics. 

Bent developed, 2,500 x 2 * 015 ° 

Correction for HNOj 12 ’) 

<»,.Vj 7 ‘.j tjilories. 

28-0 

„ fuse ir.> 

Heat evoivi'd by 1 * 00.58 grins, of coal 

0 , 500 ’5 

Beat of combustion per gnu, 

1 - 00.58 

6.473 

t 'orrection for S ( 0*70 per cent.) 

10 

Oalorilic value 

t:, 4.58 


'I'he water value of the apparatus avus calculated from the 
results of the combustion of pure naphthalene (9692),! 
phthalic anhydride (5300), salicylic acid (3369) and cane 
sugar (3965), using the values given in bracketl. The 
mean of a number of closely agreeing ri'sults was adopted. 
The corrections in 40 estimations had the following extreme, 
values: — Cooling correction, 0'^ to 0*015® C. ; mean, 
0*005° C. ; HN63 correction, 10 to 18 calories; mean, 15. 

The value of the sulphur correction depends on the 
quantity of that element present in the coal (22* *> calories 


per .1 per cent. »S), jopd in the case of coals rich in sulphur 
the omission of this correction may involve a considerable 
error. For tecbniogl purposes an average value for the 
nitric acid correction might be adopted, but there is no 
advantage in omitting the titration of the contents of the 
bomb, as the estimation of the sulphur, which is usually 
necessary, is most easily effected in this way. 

The difference between the extreme values obtained for 
the individual coals Varied from 0*06 to *0 • 7 per cent., the 
aA erage for the 12 series Ixnng 0*35 per cent. 

JJiscussioti of Bemlta, — The values directly obtained with 
the Lewis Thompson instrument neglecting the unburnt 
carbon are much too low. The deficit varies, with the coals 
investigated, from 1 to 13 per cent., and, generally speaking, 
may be said to increase with the carbon content of the coal. 
As has been already shoAvn by Thomas the results obtained 
with anthracite coals arc absolutely unreliable. Scheurer 
Kestner, in a series of determiuations with tAvelve coals, 
found the 10 jut cent, correction to be too small, and sug- 
gested an increase to 15 per cent. The present experiments 
confirm the first conclusion, but it is evident from a glance 
at the figure.s that it is not passible to arrive at ae, curate 
values by applying any constant correction. By taking 
account of the carbon Avhich e.scapes combustion, results 
nearer the truth may bo obtained. As a mean of two experi- 
ments with c(<als II., XT., and XII., the A^alues 6531, 7755, 
and 7691 Avere obtained, assuming the substance which 
remained unburnt to be carbon liaviug a calorific value 
8140. These numbers agree very much better with the 
bomb results 6439, 7801, and 7912 iu the twc> last cases ; 
th({ value for coal II. is higher than that obtained by the 
bomb. The estimation of th<- unburnt carbon involves a 
considerable expenditure of time, and the results arrived tit 
by applying this correction are still unreliable : Brame and 
Cowan (/oc. cit.) find in the ease of coal 11 a difference of 
6*2 per cent. At best the method may be taken to give a 
very rough indication of the heating values of bituminous 
coals. The directly determined numbers in such a case 
may deviate from the absolute heating values by as miicb 
as 8 per ctuii. 

The Wm. Thomson Calorimeter. — The chief difficulty 
ill (>]>ernting with this instrument consists in regulating the 
current of oxygen so as to aAmid loss of heat through 
imperfect cooling of the products, and at the same time to 
ensure that the eomhustioii ahnll be as complete as possible. 
The rate of flow of the oxygen should be adjusted so as to 
reduce to a minimum the formation of smoke Avbich 
uhvays observed at the beginning of the operation; and 
the tube should be kept well up in the glass hell till the 
volatile mutter has been burned, as recommended by 
Thomson. The figures obtained AAith the 12 coals examined 
are from 0*7 to 2‘h per cent. lowtT than those determined 
by the bomb, the mean deficit being 1*8 per cent. Our 
experience of the method is more favourable than that of 
Brame ami Cowan, who found difl'erences with 5 coal.s of 
1 * 8 per cent, (coal E) to G • 9 jier cent, (coal B), mean 3 ' 6 
per cent. I’he use of the coal in the form of compressed 
pellets, which ensures more uniform combustion, probably 
explains this n'sult to some extent, and this mode of 
operating is certainly to be recommended. In using thid 
method we suggesft that the constants of the apparatus 
should be determined from the combustion of a sample of 
coal of average composition and of knoAvn calorific value. 
Ill the present series of experiments one of the coals was 
chosen at random for this purpose. The results agree very 
well with those obtained by the bomb ; only in one case — 
coal 10 — is there any considerable difference, and here also 
the error has been reduced by the use of this AA-afer value 
ill place of that calculated trom the weights and specific 
heats of the materials. From the results of our experiments 
we conclude that numbers sufficiently accurate for most 
practical purpo.ses ma)" be obtained from the Wm. Thomson 
ealonmeter by careful attention to the regulation of riie 
oxygen supply. The determination of the water value of 
the apparatus by the combustion of a sample of coal in the 
calorimeter may be objected to on the ground that the 
amoont of nnburnt gases varies with different coals ; hut ic 
should he recognised that the method is only an approximate 
one^ and that absolutely reliable results can onl}* be obtained 
by the use of some form of bomb calorimeter. 
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Analysis of Coals. 
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•2. 
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5. 

«. 

7. 

8. 

9. 

10. 

11. 

1*2. 




05*50 

08*64 

011*50 

72*14 

73*77 

74*00 

74*57 

77*00 

76*71 

78*80 

85*70 

H 


4*23 

4*33 

4*4*2 

4*M) 

4*65 

4*00 

4*74 

4*61 

4*67 

4*92 

2*97 

s 


0-67 

1*.S3 

0*67 

0*61 

0*41 

0*55 

0*47 

0*78 

0*73 

0*50 

0*62 



7*inJ 

8*00 

0*28 

8*34 

7*09 

7*21 

0*05 

•2*31 

1*94 

2*72 

3-16J 

Ash 


10*15 I 

6*00 

5*07 ! 

4*22 

1 1*76 

2*68 

1*87 , 

7*17 

! 8*40 

4*18 

3*C9 

< > + N 


11*63 

9*84 1 

10-10 j 

10*29 

11*62 

0*91 

1T90 

8*23 

7*46 

8*88 

1 3*97 


100*00 

100*00 

100*00 ; 

100*00 ! 

100*00 

100*00 

100*00 

100*00 

100*00 

100*00 

100*00 j 

100’ 0(» 

< 


61 *00 

67*53 i 

50*12 j 

58*47 i 

30*03 

50 *.59 

.50*84 

74*61 i 

72*3*2 1 

66*43 

92*03 

J'lxi'd <*arbon 


50*L»2 

5o*i);i 

.53*15 ; 

6t*2fi 

55*17 

.53*91 

55*47 

67*44 

1 a3*6S 

62*25 

88*44 


Calorific Value. s to Liquid Water. 


lioillbi 

0.133 

0,48!l 

0.708 

0.79*2 

7.009 7,‘270 ' 7,.*U0 1 

7,.392 1 

7,509 

7,527 

7,801 

7.912 

aulculated 

6,(M»7 j 

0.3.54 

0.731 

6.81 n 

7.003 , 7.132 : 7,841 

7.‘240 1 

i 7..580 1 

7, .592 

7,785 I 

7.887 

M III. TlioniHoii 

5.1 180 

6,3.52 

0.002 

0.0.58 

6,965 , 7,184 1 7.223 

7,288 

1 7.419 

! 7,308 

7,099 1 

7,7011 

l>'\vis Thoinpsoii 

5.045 

0,:i80 

0..56O 

0 .5*20 

6,7V5 6,5>.5H , 0,700 

0,940 

1 0.880 

6,010 

7,255 1 

6,880 



Differmevs f com JJomh Results per Cent. 






ralciilated 

- 2*0 

-1*3 j 

1 + O'S 

-f 0*2 

- 1*.3 I - 1*9 i + 0*0 

1 -2*0 

4- 0*3 

4 0*9 

-0*2 

- 0*3 

A\ III. Thoui.son 

— 2*3 

- 1*3 

1 -0*7 

- *2*0 

- 1*9 -1*9 , -1*4 

' --1*4 j 

- 1*2 

1 -2*9 

' i- 1*3 

— 2*7 

Leu IS Tlioinpson 

1 -3*1 

' -0*9 

t -•2*2 

- 40 

-4*6 - 4*8 - 7*5 

-* 0*1 

-8*4 

- 8*2 

1 -7*0 

- i:n» 


\Vm. Thom.sou'.s VaUwSf vsiny Water Equivalent calculated from llesulls of Comhustioti of Coal. 


('.iLi'ilk* vnliK's 

Didcrcncc from bomb per ernt 


1 

(;.065 • 0 432 

I 1 

6.730 1 6.742 

7.053 

7,224 : 7,314 i 

7.380 

7..512 

1 

7,394 

7,800 

- ri -0*1 

1 

4 0*5 - 0*7 

- 0*6 1 

- 0*6 j - 0*3 

- 0*2 

1 

+ 0*04 i 

-1*8 1 

1 

0*0 


Formula for cnlcululcd \aiiK“s ('.V. 


-- + iH.oOO (ll 


(<M X) - 1 


-) + ivi'io sj. 


J. Spliiil coal. LocIiKclI.v. l''’rr 
2. Jloilcr fuel (a nuxttuv', I'llo. 
:i FIl coal. Hothwcll. 

4 '. M.'iiii co.tI. Hotliwcll. 


l*\otslia\\ coal, Bolh well. 

Dmiittimliiic splint. Cowdonbcatli, Tit in. 
7. Splint coal, Bothwcll. 

N. Dunifennliiic siilint. CowdcnlM'alh^ Ti( 7. 


i). Boiler fuel, Aitlcn Tit, Kclty. 
10. Hautfbrijf^r coking coal, Kilsyth, 
n. Coking coal, Kilsyth. 

12. Anthracite, Kilsyth. 


Calculation of Caloi ific V'alues j) om the Itcsults of 
Cltimate Aualyse.'i. — Before referrmg to the figures in the 
above table we will cousider the possible differences in the 
^alues calculated by means of the modified Dulong formula 
Mhich may result from errors in anahsis. B'rom the 
I'xample which follows it will be evident that differences of 
± .'>0 calories are well within the limits of experimental 
on or — 


( , .. 

1 ^ 

77‘20 ! 

IT 

H 

4 * 56 1 

4*51 

N 

' 0*78 

0*78 

H,0 

, : 2*41 

2*31 

Ash 

7*;o ' 

7*17 

' > + N b.\ dilTereiice 

7*85 1 

6*2,1 

< alculated calorific value 

! 7577 1 

7,5.40 


The differences between the calculated and bomb values 
vary in our tests from + «;> to — 14(> (+ 0*9 to — 2*0 per 
< ent.), and are distinctly greater than the possible experi- 
mental error in three cases only. Considering that the | 
'allies for free carbon and hydrogen are used in the ; 
lormula, and that the oxygen is assumed to be present as j 
water — which is certainly not the case— the close agreement 
between the calculated and directly determined values is j 
surprising, A further comparison of the figures in the 
table shows that the calculated values approach more 
closely to the bomb results than those obtained by the | 
Willium Thomson calorimeter, but that they are, talceu as a j 
w hole, rather less accurate than the William Thomson ' alucs I 
based on the water equivalent determined by the combustion j 
of coal. j 

Brame and Cowan find differenees in five coals of — 0* 7 
to —4*8 per cent. To the summarr of previous work ' 
given by these authors may be added the resnlts of the i 
experiments of. flimte (SebiUbg’s J., 1901, 34; ^1>, i 


sho'v differences of — ;i‘7 to + 2*0 per cent. A fuT 
discussion of this subject lies outside the scope of the 
present paper ; hut it is evident that the method of calcula- 
lion from analytical results only gives approximate values, 
Sind that it should only be employed in cases where a direct 
determination is not possible. 



Cait. II. C. ASPIXW^ALL. 

Cupt. Hkxry Chavpkll Abpiswall was born on 
Nov. 19, 1855, at Kpsora, Surrey, and died June 28, 
1904, at the Post-Graduate * Hospital, New York 
City. He was general superintendent of the smokelesq 
powder department of the Dupont Powder Co., residing 
at HaskelU N.J., and was unmarried. He was educated 
partly in England and partly in America. In 1879 he 
entered tjtie Twenty- Second Regiment of New Y'ork 
State, and subsequently joined the Twelfth Regiment, 
leaving the service in 1893 with the rank of captain. 
During his career he devoted his studies to the improve.*> 
ment of explosives for military purposes, and was well 
known as a smokeless powder expert. He was a member 
of the American Chemical Society and the Sooie^ ,of 
('hemical Industry, and at Ids death was Vice-President 
of the New York Section of the Verein Dentseber. 
Chemiker. 
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I. -PLANT. APPARATUS. AND MACHINERY. 

English Patents. 

Filters. (1. Lebediusk), Kieft, Uihsih. Lug. Pat. 10,750, 
July 30. 1903. 

A HORizo.NTAi., double- walled Mcxe drum, with corru- i 
gated outer surbice, is mounted in ,i ea.smg and is lilJed to ' 
11 certain height only with granular filtering material •'uch | 
U.S sand or porcelain head'^, &c. 'hhe fluid to be filtered , 
flows from the outside to the inside, but for washing, tin* I 
water flows in the opposite direction. During the washing ' 
operation the ^ieve drum is rotated, so that the filtering 
material may be shaken about and he thoroughly cleansed. 

— W. 11. ( . 

Fill (‘ring Apparatus. ,7. Wetter, London. From 
E. Boelliughaus, Hamhurg. Eng. Pat. 27,287, Dec. 12, 1903. 

A NUMJBKK of superposed filtering chambers are connected 
with the liquid supply-, discharge-, and rinsing-canals, 
situated in a tube common to all, by means of openings 
controlled by annular .slides. I'lach chamber may act 
independently, and the filtration may take place, and the 
filtering ui(>dium be washea, in either an upward or 
downward direction, as de.sired. — W. H. ('. 

United States Patents. 

Drying-kiln. E. Meyer, Assignor to K. .7. Kirby and 
the Chicago Ameneau Fuel Priquetting Co., all of 
Chicago. If.S, Fat. 701.088, May 31, 1904. 

The material to be dried is passed through the drying- 
chamlier by a horizontal conveyer consisting of a number 
of open buckets, and is agitated by blades fixe<l to rotating 
.shafts placed transverse]> across the conveyer. Hot air is 
admitted to the chamber, and suitable menus are provided 
for rotating the shalts. — L. F. (1. 

Dryina Powder.<i ; Apparatus for . H. ( roizier, Paris. 

II., S. Pat. 701,763, June 7. 7 904. 

«EE Eng. Pat. 18,661 of 1901 ; this J., 1902, 1178.— T. E. B. 

Still. F. B. Merrill, Jonespoint, New York, Assignor to 
Merrill Process i'o., New York. U.S. Pat. 761,315, 
May 31, 1904. 

The still is horizontal, and of egg-shaped cross-stictiou, 
the wider part being at the bottom ; and is provided with 


, a pendent swinging agitator, faxed to a horizontal axis neai 
I the top of the still. — L. F. (L 

(Jalrining Apparatus. D. L. Kibler, .\cine, Texas. 
U..S. Pat. 761,084, June 7, 1904. 

A sKMi-cYLiNDUiCAL, Horizoutal shell or kettle, situated in 
a furnace, lias flues traversing it. An oscillating agitator 
IS arranged m the shell to keep both the flue*' and shell 
tree from dejiosit, — W. ll. (j. 

Muffle Jioastiug-Funiacf. Y. Me^>ers, New Voik. 
li.S. Pat. 761,091, .June 7, 1904. 

A SERIES of vertical furnaces, each consisting of a metal 
shell with refractory lining and .superposed hearths, similar 
to the Herreshof furnaces, are connected together. A 
healing furnace is common to the series, and suitable flues 
I are provided for conveying the liot gases through the series 
i to the stack. — W. H. C. 

I Extracting Apparatus. II. J. P, Hampton, Albany, 

! New York. U.S. Pat. 761,828, .lune 7, 1904. 

The combination is claimed, in the ease of a steam-boiler, 
of u cylinder, pipe-connections between the st(*am and water 
, space of said boiler and cylinder, a cup detachably secured 
• to the lo\i er end of the said cylinder, a strainer lorming a 
I bottom for the cup, and an agitator arranged within thi* cup. 
I — W.H.C. 

; French Patents. 

I Vapour from a LujucJied Gas such as Ammonia or 

i Methylaminvy ; Production of . J. Jk Fournier. 

I Fr. Pat. 338,706, April 1 1, 1903. 

! A reservoir Containing the ammonia or other liquid 
j communicates with a tubular vaporiser liy means of a 
1 piston, actuated by the pressure of the vapour and regulated 
by a spring. — W. H. C. 

I Crystals ; Process for Obtaining Goody Chemically Pure 
I . V. Schiitze. Fr. Pat. 339,896, Jan. 26, 1904. 

I The liquid to be crystallized is made to flow slowly through 
' a double-walled tube, whilst warm or cold water or other 
j liquid is circulated through the annular space in an inverse 
direction. The liquid in the inner tube is slowly and pro- 
gressively cooled, and pure regular crystals are deposited. 
Means are provided for watching the progress of the 
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operation, for regalatiofr the temperature and flow of tbe 
oooliufi: liquid, and for filling and emptying the apparatus. 

— W. H. C. 

I'urnace ; JRotary W. S. Rockwell. Fr. Fat. 

.339,768, Jan. 21, 1904. 


Siii: Kng. Piit, 1503 of 1904 ; this J., 1904, 443.— T. F. li. | 

I 

II.-FUEL. GAS. AND LIGHT. ' 

Comhu.stfon ; Mechanism of . H. 11. Dixon. i 

J. Gah Lighting, 1904, 86, 745 — 753. [ 

I'liK author discusses the chemical processes in flames, the ' 
subject being treated under the following headings: — 
Huuseii’N theory of discon tinuous combustion; pressures 
pr-oiluced in explosions ; influence of aqueous vapour on 
combiistion'j ; rate of explosion in gases ; photographic ! 
uiml^sisoE explosion flames; velocity of a soimd-wave in I 
the flame of exploded gases; initiation of the explosion- | 
wave.— A. S. 


/’/•«, sv/a« Blue in Spent Oxide, <§c ’. ; Determination of j 

(nj Feld's Method. It. Witzack. XXIll., juige I 

72H. 

English Patents. ' 


Jhstillcrs’ llefnse, Sewage, or the like ; Treatment of i 

[Fuel Briquettes'], L. Cameron. Eug. Pat. 14,536, ' 
June 30, 1903. XVIII. IL, page 721. 


Jirnfueftes for Fuel ; Manufacture of . H. 11. Lake, 

London. From A. Petit and ( o., Verviers, llelgiuni. 
Kug Fat. 16,908, Aug. 1, 1903. 
hbR Fi Fat. 334,301 of 1903 ; this J., 1901, .54.-1'. F. B. 

Otens for the Manufacture of Oroid or other Shape ' 
Smokeless Briquettes. J. W. Mackenzie. London, From j 
h.i Comp, (les Clmrhons et Briquettes de Blanzy et de i 
J'Oiiest, Nantes, France. Eng. Fat. 9483, April 25, 
1904. 

Iiii: ovens have a number of openings running longitudin- 
ally entirely through the partitions between them. These 
openmg.s increase in size from the central partition to the 
end walls, and are placed in zig-zag form to increase th(‘ 

• liau”ht and allow the vapours to escape easily. 

— W. II. C. 


introduced at the base of the generator, and the gases are 
led off at the top as usual. — H. B. 

Gas Washers ; Construction of — . O. Imray, London. 
From F. Burgemeister, Celle, Germany. Eug. Pat. 
15,060, July 7, 1903. 

See Fr. Pat. 333,726 of 1903 ; this J., 1903, 1342.— T. F. B. 

Gasj Process fo!' Making . W. Kent, New York; 

Eng. Pat. 15,645, July 15, 1903. 

See U.S. Pat. 735,272 of 1903 ; this J., 1903, 990,— T. F, B. 

Feeding and Distributing of Material in Gae Producers, 
Furnaces, and the like ; Apparatus for the Continuous 

. C. W. Bildt, Stockholm. Eng. Pat. 9376, 

April 23, 1904. 

The invention relates to fuel-feeding devices in which a 
distributing disc rotates beneath the lower end of the feed 
hopper. To prevent the fuel (waste wood, bark, peat, &c.') 
from stickiug or lockiflg iu the hopper, two or more 
upright pins of suflicient length are attached rigidly to the 
upper side of the disc, extending up into the lower part of 
the hopper. — H. B. 

Iniandescence Bodies for Elect rir Glow Lamps; Manu- 
facture of . C. D Abel, London. F'rom Siemens 

and Halsfce, Act.-Ges., Berlin. Eng. Pat. 26,776. Dec. 7. 
190.3. 

See Fr. Pat. 337,608 of 1903 ; this J., 1904, 484.— T. F. B. 
United States Patents. 

Coke-Oven. J. S. Maxwell, CnmherJand, Md., U.S. A. 
U.S. Pat. 761,52 1, May 31, 1904. 

.\t cither side of a long series of coke-ovens, are arranged 
ji pair of coke-ovens with straight end walls, and straight 
front and rear walls, the roofs of the ovens being arched. 
Suitable tie-rods and beams brace the ovens together, a 
central vent is provided in each, and ear-tracks are laid on 
the top of all the ovens. — L. F. G. 

Coke-Oven. C. Schro3ter, Chicago. U.S. Pat. 761,789, 
June 7, 1:104. 

The coking chambers are surrounded by heating flues, 
which also pass beneath the retorts. Means are provided 
for introducing gaseou.s fuel and air under pressure, and for 
isolating any retort.— V^'■. If. C. 


Treatinq and Enriching Gas ; Means and Apparatus for 

ubc in . A. G. Brookes, London. From M. M. ^ 

Makeever, Boston, Mass. Eng. Pat. 6540, March 17, 
1904. 

\ ' \8ixG is divided by means of a horizontal partition into 
1 wo cliambers, each of which is divided by means of vertical 
oartitions into several compartments which communicate 
with each other alternately at opposite ends, so that the 
gas, in flowing through the apparatus, must pursue a zig- 
zag course first in the lower and then in the upper com- 
^Mitments. The lower compartments, in which the car- 
Inuvtting liquid is maintained at a certain level by means ' 
ot a suitable reservoir, are packed with wicks in rope form, 
made from hemp or the like; whilst tlie upper compart- 
ments, which serve to filter the carbureliod gas, .are packed 
with ropes made of wood-fibre and asbe.sios.— 11. B. 

Gas Generating or Gasogen Apparatus for Producing Poor 
Gas free from Tarry Matters. L. Boutillier, Paris. ' 
Eng. Pat. 9942, April 80, 1904. Under Internat. Conv,, ; 
Ang. 14, 1903. I 

A SHORT “ distilling retort,” open at the top, extends up ; 
through the centre of the grate of the generator into the 
incandescent zone of fuel. The fuel supply to the generator ’ 
is fed upwards through the retort, by means of a screw 
convt'yor or otherwise, at such a rate that the fuel remains 
in the retort long enough for all the tarry matters to be 
driven off before the residue mingles with the incandescent 
tnel. The tarry matters are decomposed during their 
passage upwards through the hot tone. Steam and air are 


Coal Gas; Process of Manufacturing . T. Settle and 

W. A. Padficid, Exeter, England. U.S. Pat. 762,495 
June 14, 1904. 

See Eng. Put. 12,5.52 of 1902 ; this J., 19J.3, 789.— T. F. B. 
French Patents. 

Briquettes from PowJeied Fuel; Manufacture of . 

B. Middleton. Fr. Pat. 339,370, Jua. C, 1904. 

A srAUCiiv paste is obtained by adding the minimum 
amount of boiling ivatcr to cereals, old potatoes, or tbe 
like, and tlie pa.^te is mixed while hot with coal tar or 
Stockholm tar. 'The product is incorporated with pulverised 
fuel, and the mixture is compressed into blocks. — H. B. 

Fuel; Artificial and its Manufacture. E. J, 

Hoffman and N. J. Clark. Fr. Pat. 339,859, Jan. 25. 
1904. 

See Eng. Pat. 1887 (»f 1904; thi-s J., 1904, 483.— T. F. B. 

Coal, Minerals and Similar Substances; Process and 

Apparatus for Drying . F. Baum. Fr. Pat. 

339,952, Jau. 27, 1904. * 

See Eng. Pat. 2485 of 1904; this J., 1904, 539.— T. F. B. 

Illuminating and Heating Gas ; Manufacture of - 
Deutsche Contioental Gas Ges. and J. Bueb. F>* 
Pat. 339,534, Jan. 12, 1904. 

Vertical retorts, the diameter of whicli iooi'efWes gradually 
from top to bottom, are arranged within the furnace so tlmi 
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they may be ftrongly boated over their whole exterior. 
Having been brought to a high tempemcure, they are 
filled almost completely from above with the coal to be 
carbonised, the heat being well maintained. Gas is given 
off rapidly from the fuel contiguous to the retort walls, and 
a layer of compact impermeable coke is formed immediately. 
The gas passes ujj through the comparatively cool central 
part of the coal to the gas exit at the top of the retort, 
being kept from contact with the hot walls by the crust of | 
coke. Distillation gradually proceeds towards the centre. | 
The coal dust which is produced is retained by the column ' 
of fuel through which the gas ha*' to ascend. It is claimed ; 
that the formation of naphthalene is thus prevented, and ' 
tliat the tar is obtained as a fluid brown oil, (‘ontaining little ! 
coal. — H. B. ! 

Grnerator for Lt)w-f/rn(Ir GV/a. Lcreuge, Fornas nnd t'ie. j 

Fr. I’at. 8 1 7 , Jan . 22, 1 90 i . 

At the base of the column of fnel in the producer, steam i 
alone is admitted ; at the upper end, at the foot of a cylin- ! 
drical charging hopper, air, or a mixture of air and steam, 
is admitted ; whilst the gas generatcMl is drawn off from an I 
intermediate point. By thi.s arrangement the tarry matters | 
distilling from the fresh fnel are caused to j^ass down , 
through the incandescent /one before reaching the outlet, ! 
whilst the steam entering the lower region of the fuel j 
prevents clinkeriug, utilises the heat of the cinders, and 
forms water-gas with .iny carbon remuiniug uulmnit in the 1 
hitter. — H. li. 

Calcium Carbide j Aijijlomerating . L. Leinss. 

Fr. Ihit. dab', 49 J, Jan. 11, 1901. 

h'OR mixture with lOU kilos, of calcium (*arbide, 100 kilos, 
of molasses, containing about half its weight of sugar, is 
deprived of water as far as possible by heating to uhout 
100® 0., a small proportion of potassium permanganate is 
added with agitation, then 5 kilos, of dry sodium carbonate, 

2 kilos, of zinc oxide, and 1 kiln, of finely-powdered lime. 
The crushed calcium carbide is then worked into the mas.s, 
whilst the temperature is ki pt at not below 90® ( ’. 'Fhe 
agglomerated mass is then moulded undei pressure, and 
the cakes are rolled. .Many jid vantages are claimed for 
this mixture over calcium carbide by itself, especially in 
reference to the application to the production ofaeet)letie 
gas. — K. S. 


ni.-DESTRUCTIV£ DISTILLATION, 

TAR PRODUCTS. PETROLEUM 
AND MINERAL WAXES. 

Judophenine Reaction, L. Storeh. XXIII., page 730. 

Exolish Patents. 

Phenols of Coal Tar; Process for the Separation of the 
— - from the Neutral Constituents of thi Latter. 
E, Schulze and rhem, Fabr. Ladenburg, m. b, H., 
Ijiudenburg, (leriuany. Fng. Pat. 17,2G6, Aug. 8, 1903. 

See Fr. Pat. 334,52.') of 1903 ; this J., 1904, 55.— T. F. Jh 

Protective Coating {from Tar'] ; Non-iufammable Com- 
position for use as a . (i. Mahieiix, Asnitires, 

France. Eng. Pat. 7008, March 23, 1904. Under 
luternat. CoDV., IMarch 26, 1903. 

See Fr. Pat. 330,608 of 1903 ; this J,, 19t).3, 1081.— T. F. B. 

* United States Patent. 

Mineral and Rosin Oils ; ' Process of Making Watery 
Solutions of . F. Boleg, Esslingen, Germany, As- 

signor to Ges. 2 . Verwertung der Bolegschen Wasscr- 
Idslicben Mineraldle und KohleiiANTisserstoffe, Ges. m. 
beschr. H., Berlixu U.S. Pat 761,039, June 7, 1004. 

See Eng. Pat 12,349 of 1899 j this J., 1900, 52C.— T.F. B. 


French Patent. 

Peat Wcur and Analogous Products ; Manufdcture .** 
E. Bouchaud-Praceiq. Fr. Pat, 338,736, April 14, 1903. 

P EAT, lignite, )&c., are extracted with soitable volatile 
solvents, e.g., alcohol or ethylic esters, and* the extract 
evaporated. The residual wax-like substance, which re- 
sembles beeswax, is hard and has a high melting point and 
a specific gravity above 1‘000. — (’. A. Al. 

IV.-COLOURING MATTERS AND 
DYESTUFFS. 

Rosanilines ; Pohjacid Salts of . J. Schnildlin. 

l omjitos rend., 1904, 138 , 1508—1510. 

'I’m: existence of triacid derivatives of rosanilims vas 
asserted by Ilofiuaun, who prepared brown substances to 
which he assigned that composition ; hut his analytical 
figures did not supjiort the conclusion very strong!} . The 
author finds tliat by placing these substances in racuo 
over potassium hydroxide for a month they lose completely 
the excess of acid which they contain, and the brown mass 
becomes quite black and inodorous. The substances thus 
obtained are exceedingly stable, and their anal>sis gives 
figures agreeing exact! \ with the composition of tri-hydro- 
chloride of rosamline, pararosauilme, and hexainetbyl- 
pararosainline respectively. Theydissohe in alcohol and 
in water with the same colour as tho corresjionding monacid 
saljs, and the colon nog properties are not lessened by thy 
saturation of all the basic functions in the molecule. 
In the case of pyrarosaniline, Boseiistielil obtained a 
t<tnihy<lrochlojide by ‘-aturating with hydrochloric acid 
gas and removing the excels by means of a I’urrent of aii ; 
but the author finds that tht> evolution oi hydrochloric 
acid does not cease at this jiomt, for the tetrahydrocliloride 
! still gives off’ the gas to the atmosphere. 'J'he substance 
j saturated with hydrochloric acid gas at (he ordinaiy leni - 
perafnre and iiressure is red, and contains hvdrochioric 
achl more than coi responding to a pentahydrocbloride ; 

I blit as the temperature is lowered more gas j.s absorbed, 

I and the <'olour fades through orange and yellow, till in a 
j bath of liquid air it is perfectly white. — J. I). 

I Tnphenylmethane Senes; Some Reactions i?i the . 

! K. \’ongerichteu and K. W eilinger. Z. Farben- u.* 
Textil-Ch“m., 1901, 3 , 217—218. 

When p-tiiaminotiiphenylmetbane and p-lriaminotritolyl- 
1 methane are heated n-sp(*c.tivt‘ly with toluidiui' and aniline 
j hydrochlorides. Transformation occui s, toluidine being re- 
placed by aniline, or vice .versa. W In n /)-diaminodi-o- 
I tolylmethane and the corresponding dipbcnylmethane 
I derivative are treated in a similar manner, however, 

: Vongerichten and Bock (Z. Farben- ii. Textil-Chem., 1903, 

' 2, 249) have shown that the final product in either case is 
p-diaminophen>ltolylmethanc. The authors have now 
examined the behaviour of p- diaminotriphenylmethane, 
and find that when heated with a strong excess of o- 
toluidine hydrochloride and o-toluidine, it is converted 
into p - diamiuodilolylphenylmethane ; and also that the 
latter when heated with aniline hydrochloride and aniline, 
is again converted into p-diaminatriphenylmethane.— A. S. 

j Naphthyldiphenylmethane, JJinaphthylphenyhnethane, and 

T rinaphthylmethane Series; Dyestuffs ff the , 

I E. Noelting. Ber., 1904, 37, 1899—1920. 

I The author obtains dinaphthylphenylmethane dyestuffs by 
condensing dimethybp-aminobenzaldehyde and its nitro- 
I dpivatives with secondary alkyliiaphthylamines and oxi- 
j dising the leuco bases so obtained, and also by preparing 
diamiuouaphthylphenylketones and condensing these with 
secondary a-naphthylamiDes. Naphthyldiphcnylmetjiane 
dyestuffs were obtained by condensing the above-mentioned 
ketones with tertiary amines of the benzene series and 
dyestuffs and leuco - bases of the trinaphthylmethane group 
by. the action of carbon tetrachloride on secondary 
a-na^hthylamiues or their o-fonnic acid esters. Tht' 
dianainonaidithylphenyl ketones were obtained by beating 
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^econdarir a-naphtbylaniinos with dimethjl-p-aminobenzo- 
methyltnilide and phosphorus oxychloride and hydrolysing 
the aurammoiiium compound so formed with alcoholic alkali 
hydroxide or concentrated sulphuric acid according to the 
, ijuations ; — 

(1) 3(CH3).,NC,II,.CO.N(CH:,)(C,iH,) + 3POCI, - 

S(Cll3),NCoH4.CC]2.N(CH,)(C,H:,) + 21^),; 

(■ 2 ) (CH3).3NC6H,.CCl2.N(ClI:,)CCcII,) + C,„H;.]S11R =, 
(Cll,)j*NCtH4.C I {N(C1I,;)(C„H,XC1)J 
lc,„u„.NHit| +n(;i; 

<3.) CCU ,)jNCf,Tl^ . C •; { N(CH,XC,1I .)(Ci ) 1 
{C,„IJr,NHKl + lU) =. 

(Cn:,)3NC„H,.(;0.t',„II„.MIIi + C.HjMHCM., + IICI. 

The^e ketones are weakly basic and dye in yellow shades, 
hut cannot he consider(‘fl to be real dyestuffs. They are 
1 educed by sodium amalgam in alcoholic holutions to the 
c orresponding Iiydrols (carbinols) which dye silk and taiinin- 
luordauted cotton iu violet blue to green shiub s. ( )u treating 
the uurainmouium compounds with urnmonia or the ketones 
with aramoninm ebloride and zinc chloride, Auramiues are 
ohlained, dyeing iu yellowish-orange shades, which are more 
vtiihle to acids than onliuary Huramiuc hut are readily 
. onverted by alkaiis into the coi responding ketones. 
Dvcstull's of the dinnphth_j lphen\ Imcthane and triuaphthyl- 
luetbanc series havi- no practical irnportanee on account of 
their insolubility and ri lativcly high cost of production. 
The replacement of one benzene nucleus by a naphthalene 
,,.u'leus in (Yystanbolet ^ liangos the shade to blue. On 
I rplaciug the second and thiid benzene nuclei by naphtha- 
enc nuclei, the blue becomes greeni i at each step, but the 
>iitreience in shade is not somaikedas at the first stage. 

' hepiesenec of a nitro group in the benzene mieleus renders 
;liL‘ shade of the dyestuff more violet. ^Vheii naphthyldi- 
pheiiylTnethaiie dyestuffs are treatcnl with aedic anhydride 
,)rtd sodium acetate, or acetic anhydride and a little sul- 
phuric ai'id, the secondary aminonaphthyj group is acetylated 
did green dyestuffs are obtained, the solubility in water 
Ikmii;; considerably increased. The acetyl group is split off 
acids or alkalis. The nitrosamine of Victoria Him* is 
:dio\vu to he a gK'cn dyestuff. The author finds tliat the 
mtroaainines <d the tliree other imphthyidiphenylmelhane 
dyestuffs prepared by him are also green in shade. Thus 
The shade is changed to grcim on either acetylating or 
‘iitrosating a secondary amino group, and the relations are 
e xactly analogous to those observed Mith Pentamethyi 
^ lolct. On acetylating dinaphthy] methane dyestuffs which 
« jnt.uu two secondary aniiuo groups with acetic anhydridi* 
Old a httle sulphuric acid, red diacetylated dyestuffs are 
T'lnned. On acetylating with acetic anhydride and acetic 
id, green nioiio-acetyhited dyestuffs arc obtained. Similar 
1 ' l-itions were also observed with the trlnaphtbylmethane 
d>i‘sluffs. Both groups of dyestuffs also yield red dye- 
iuff« with 2 mol«., and green dyestuffs with I luok, of 
'trous acid.— K. F, 

^'> 'iphenylmelliyJ, M. Gomh<*rg. Her., 1904,37 1026— 
1644. This J., 1903, 1343 and 621; also 1901, 33 and 
114. ’ 

1 a solution of tri-p-tolylcarbinol chloride, prepared from 
carbon tetrachloride and toluene with aluminium chloride 
Tn an inert solvent such as benzene, be treated with molecular 
^’ilver in absence of air, the solution acquires an orange 
oiour, and an unsaturated compound is formed. On 
leraaining for some time in absence of air, the solution 
I'Tses its colour, and bexatolyleihaue, , 0. 

(^ 6 ^ 4 . 0113 ).^, is formed by polymerisation of the tri- 
p-tolymethyl, which is presumably formed in the first 
mstance. When tri-p-tolylcarbinol chloride is acted on by 
molecular silver, in presence of a current of air, in benzene 
■solution, the orange-coloured substance i.s decolorised 
a most as fast as it is formed, and a' crystalline deposit of a 
peroxide (CH 8 C 8 H 6 ) 3 .C.O.O.C.(CflH 5 .C)H 3 ) 3 ,i 8 obtained, 
t be separated from, the corbiiiol and hoxatolylethaue 
jy dwsolvlng the latter suhstaooes in ether, and can 
hen be recrystallised from benzene. Th^e" same peroxide 


is obtained in fairly good yield by treating tri-p-tolyl* 

I carbipol chloride in zone Solution with an aqueous 
I sodium peroxide solution in presence of a little acetic acid. 
The peroxide is readily hydrolysed by means of aceto- 
I sulphuric acid to the corresponding carbiuol, whilst with 
! hydrochloric acid tri-p-tolylcarbinol chloride is regenerated. 
Hi -p-tolyjphonylcarbiiiol chloride v/as prepared from 
;>-bromotolm;ne and methyl benzoate. Its behaviour 
towards metals is quite analogous to that of the tritol>l 
compound. Hy the action of wir and molecular silver, 
70—80 per cent, of the peroxide can be obtained. The 
solutions of di-p-tolylphenylmethyl are less red (more 
orange) in shade than those of tri-p-tolylmethyl. This 
, peroxide can also he obtained by the action of sodium 
: lieroxide on tlio carbinol chloride. Diphenyl-p-tolyl- 
cavbinol chloride was found to be best prepared by 
the Friedel- Crafft reaction from toluene and benzo- 
pheiione dichloride. The latter substance reacts in this 
I manner with excejitional ease, forming analogous deri- 
vatii es with chloro-, bromo-, and iodo-benzeue, uaphtha- 
, Icne, &c., ttud substituted beuzophenone dichlorides show 
I a similar activity, so that t^e most diverse derivatives of 
i triphenylcarbiuol chloride may be conveniently prepared in 
this way. l)ii)heiiyl-/>-tolycarbinol chloride resembles in 
its action on metals the triphenyl compound rather than its 
higher homologues. With zinc it reacts energetically, 
forminc a syrupy double salt and an unsaturated compound 
which absorbs iodine and is quickly oxidised in the air to a 
peroxide. A solution of the carbinol chloride treated with 
I molecular silver acquires an orange yellow shade rather 
darker than that from the triphenyl- and less red than that 
from the di-p-tolyl-plienyl-coinpound. The peroxide was 
1 prepared by both methwls us<!d in the case of the two other 
I tolyl-derivative.s ; p-chloro-, ^-bromo-, and p-iodotriphenyl- 
, carbinol chlorides were obtained by the action of chloro-, 

I bromo-, and iodobenzem* on beuzophenone dichloride in 
presence of aluminium chloride ; /a-chlorotriplieuyl (Tarbinol 
i chloride was also prepared by the action of benzene, on 
J 2>-cblorobenzoplienone chloride, and was identical with 
the sub.stance ootaiued by the other method. All three 
I p-lialogeu- substituted tnpbeiiylcarbinol chlorides behave 
I towards metals in a manner analogous to the tolyl- 
conipourids. With molecular silver the chloro-compounds 
yielded a wine-red, and the bromo- and iodo-compounds 
an orange-red coloration. On exposure to air these 
unsaturated com pounds fonned peroxides insolubh* iu 
ether. Tri-p-chlorotnphenylcarbinol chloride was obtained 
by the action of chlorobenzene on carbon tetrachloride. 
With molecular silver a benzene solution of this substance 
gives a Bordeaux lied coloration, finally changing to a, 
Magenta violet which is ,so deep that a throe per cent, solu- 
tion is quite opaque. 1 11 presence of air the colour disappears 
and a powdery product can be isolated, probably the per- 
oxide. Diphenyl-a-naphthyl carbinol chloride was obtained 
by the action in carbon bisulphide solution, of naphthalene on 
beuzophenone dichloride in presence of aluminium chloride. 
With molecular silver in benzene solution it yields a deep 
brownish-yellow solution with green fluorescence. It is 
decolorised by the air with astonishing rapidity, and a crys- 
talline peroxide is deposited. Trinaphthylcarbinol and its 
chloridn were obtained by the action of naphthalene on 
carbon tetrachloride in presence of aluminium cldoride, but 
could not be obtained in a colourless form, so their behaviour 
was not further studied. Tri - p - nitrotriphenylcarbinol 
chloride was obtained in an impure form from its carbinol, 
by the action of phosphorus oxychloride or pentachloride 
in nitrobenzene solution. The carbinol is not acted on by 
dry hydrochloric acid gas in benzene solution, nor by acetyl 
chloride. The carbinol chloride gives with molecular .silver 
in benzene solution, on gentle warming, a blue green Uqaid, 
and on further warming, the colour changes to magenta 
violet. On cooling, the bluish-green coloration returns. 
On exposure to air the corresponding peroxide is formed: 
All the txiphenylmethyl derivatives described above, with 
the possible exception of the tritolyl oumpotmd, absorb 
iodine, forming, colourless compounds. As the froolty of 
forming peroxides disappears, fur instance, polymeriia- 
tion on standing, the flsoulty of absorbing iodine dis^peaf s' 
also, and the solutions become colourless. The aufls^ finds 
that triphenylmetbyl exists in its solutions in a ditt^oeiillr 
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cofxdiitioii, but be confiidcrs thift to be merely a case of 
association and formulates it as (CgH J 3 \ C — and the per- 
oxides as K;jC.O.O.Cll 3 .— E. F. 


2 .^'-Dihydroxyflaronci ! Synthesis of . A. Katsch- 

alowsky and St. v. Kostanccki. Ber., 1904, 37, 2346 — 
2351. 

On condensing quinacetoplKnone monoraotbyl ether nith 
o-methoxyben/.aldeb}de, 2 . 2 ' dimethoxyflavanone — 


ClI.O.C'sHa 


/ 

\ 


O-CII.QH^.OCH, 

I 

('O.CHj 


is produced. Isonitroso- 2 . 2 '- dimethoxyflavanone, ob- 
tained by treating this compound with amyl nitrite and 
hydrochloric acid, is converted by treatment with sulphuric 
acid into 2 . 2 ' dimethoxyflavouol, wliich is demethylated by 
means of bydtiodic acid, 2 . 2 '-dihydrox)flavonol being 
formed. It dyes mordanted cotton much deeper shades 
than do 2.3'- or 2 . 4'-dihydroxyflavonol (see this J., 1904. 
367). The mordant-dyeing properties of this compound 
show that those of jMorin are due, not only to the chiomogeii 
C.OH 

group I and to the hydroxyl group iu the /im position 
CO 

to the keto group, but also to the anvhi- (or 2 ') liydrox>l 
group. — T. F. lb 


Cyanine J)ycslufJ's ; Constitution of A. Miethe and 

G. Book. Ber., 19C4, 37, 2o08— 2022. 

Thk authors find that Ethjl Ked, the dyestuff obtained by 
the action of alkali hydroxide on a mixture of quinoline 
ethyl iodide and quinaldine ethyl iodide in alcoholic solu- 
tion, has the formula ( -jalfosISTgl. The bc'-t yield is obtaineii 
by using a mixture of 2 niuls. of quinoline ethyl iodide with 
1 mol of quiualdine ethyl iodide. An alcohodc solution of 
•(juiooline ethyl iodide alone yields no dyestuff with alkali 
hydroxide. Ethyl Ked combines with 2 atoms of iodine to 
form a perfectly stable compound, soluble with difficulty in 
■water and in alcohol, but readily soluble iu acetone to a 
deep red solution. This addition compound possesses none 
of the properties of a jierioditle such as quinoline periodide. 
For instance, its solution in acetone shows no blue colora- 
tion with starch solution. From the above eonsideration.s 
the authors deduce the constitutional foiMiula? — 


Ncc^no 


CH;C11 


\ 


ClL.riL- 


/ 


- (;u4 

for Ethyl Ked 


C ( H.C; 


^InXOCCoFI,) 


C„ll, 


; and 


ClK.CHo 
ci.cm.r/ ■ 


for the iodo-additiob product. By the action of alkali 
hydroxide iu alcoholic solution on quinaldine ethyl iodide 
alone, a homologue, CoiHj^Nal, of Ethyl Ked is formed, 
which differs from the latter in shade and is a far less efti • 
dent sensitiser of a silTer-hromide-gelatia plate. By the 
action of 1 mol. of silver nitrate, Ethyl Kt*d is converted 
into the corresponding nitrate C 23 H 25 N 2 (NC),) which is an 
excellent sensitiser for photograiihic plates, which it clouds 
far less than the original Ethyl Ked, and has the further 
jidvantage of being verv soluble in uater and in alcohol. 

— K. F. 

E.nglisii Patents. 


Anthraquinone Derivatives; Manufacture of New — ... ■ 
{^Nuroanthraquinonesut phonic Acids'}. H. E. Newton, 
London. From Farbenfabr. vorm. F. Bayer and Go., 
Elberfcld, Germany. Eng. Pat. 17,565, Aug. 13, 1903. 
See Fr. Pat. 334,576 of 1903 ; this J., 1904, .57.-~T. F. B. 

Azo Dyestuff's ; Manufacture of New , and of Products 

to be used in the said Manufacture. J. Y. Johnson, 
liondon. Fiom The Badische Anilin u. Soda Fabnk, 
Liidwigshafen-on-the-Khine, Germany. Eng. Pat. 16,995, 
Aug. 4, 1903. 

The new azo dyestuffs are 2-hydroxy-l -azo derivatives of 
naphthalenc>aud are prepared from 2-4 (]ichloro-l-naphthyL 
amine, by acetylating it, suiphonatiiig, splitting off the 
acetyl group, diazotising the dichloronaphtliylarninemono- 
siilphonie acid, and treating the diazo solution with a sub- 
stance capable of neutralising the acid, e.g.^ sodium acetate 
or carbonate, chalk, magnesia, whereby one of the chlorine 
atoms is replaced by a liydroxAl group, and a hydroxy- 
ehlorodiazonaphthalenesiilplionic acid or its inner anhydride 
is produced. The hitter, when coupled with /3-naphtho!, 
gives a dyestufl' which is soluble in water, and dyes wool iu 
an acid bath brownish-violet shades, changing on treatment 
with potassium bichromate or a mixture of a chromate and 
a chromium salt, into a deep bluish-black, having a blue 
“ overhand ” appearance, and very fast to washing, milling, 
“ potting,” and light. ( )ther hydroxy derivatives of 
naphthalene, c.|f/ , the 2.7- or I . S-dihydroxynaphtbalenes 
may be substituted for the l3-naphthol. — A. S. 

’ United States Patents. 

Orange Sulphur Dye [SiilphaJe Dyestuff], \V. Kmraerlcli. 
Assignoi to Eaibw \oriu. Meister, Lueiu’s und Hruning, 
Hocchst-on-tlie-^Iainc, Germany. E S. Pat. 760,1 lo. 
May 17, 1904. 

“ Toi.uyeene-diiiuea ” i> heated with sulphur The pio- 
duct is a dark ieddi‘''M-hrowii powdei, soluble in sodium 
hydroxide solution and in sodium sulphide solution with a 
blown colour. On e\aporating the sodium sulphide solu- 
tion the dyestuff i'* obtained in a foim soluble in watei, 
the solution dveing cotton in fast, bright, orange shades. 

— E. 1'. 

A:o Di/estuffs; Pteparaiton of . W. Loeb, Bonn. 

Assignor to I '. h'. Boehunger und Soehue, Mannbeim- 
AValdhof, (Jermany. U.S. l*at. 7() 1,310, May 31, 1901. 

A > 11 x 1 CUE of an aromatic amine, potassium nitrite, and 
an acid “coupling compound,” or one of its salts, is 
submitted, iu aqueous solution, to tlie anode action of an 
electric current. For example, “ Pouceuii 2 G.” is prepared 
by electrolysing a mixture of 10 purts of aniline, 9* 1 parts 
of potassium nitrite, 32*7 parts of fl-naphtholdisulphome 
acid, and l(U) narts of water, using a jilatinum cathode. 

— T. F. B. 

Indoxyl, c. ; Process of wakiug . A. Bischler, 

Assignor to Busle Chemical Works, Basle, Switzerland. 
U.S. Pat. 761 440, May 31, 1904. 

IxDoxYi., its homologues and their derivatives arc pro- 
duced by melting the alkali salt of the corresponding aryl 
glyein compound with alkali hydroxide, an alkali metal, and 
a small quantity of the product obtained by dissolving 
sodium in alcoholic potash, and distilling off the alcohol. 
An alkali sulphite may also be added to the mixture. 

~T. F. B. 

French Patents. 


Dis:izo Colouring Matters [Azo Dyestuffs] ; Manufacture 

of . G. VV. Johnson, Jiondon. From Kail e and CM., 

Biebrich-on-the-Khine. Eng. Pat. 12,120, May 27, 1903. 

See Fr. Pat. 332,7 1 4 of 1903 ; this J., 1908, 1290.— T. F. B. 

Azo Colouring Matters ; Manufacture of New , and 

of Intermediate Products for the Production of such 
Colouring Matters. H. E. Newton, London. From 
XMrbenfabr. vorm. F. Bayer and Co., Klberfeld, Germany. 
Eng. Pat. 16,581, July 2«, 1903. 

See Fr. Pat. 384,140 of 1903 j this J., 1904, 16.— T. F. B. 


Dyestuff ohtamed from Asphodel Roots, A. Badoil and 
J. E. Valadon. Fr. Pat. 333,478, Nov. 28, 1903. 

The material is washed, divided, and extracted with water 
at a temperature of 30 ' — 60° ('. The extract is fermented 
and used for spirit manufacture. A resin is then extracted 
from the residue by boiling with w aler in contact with the 
air. This resin decomposes under these conditions, and a 
dyestuff solution is formed of a bright reddish-black shade 
w’hich changes to pure black under the action of ferrous 
' sulphate and other mordants. The residual fibre is used 
for paper-makirg.— E. F, ' 



July w. Mi*3 , ' j 




lakes Iftvn Ate bj/eeii^tl ; Preeett fw Preparing 
— . Soc. A»on. p4fod. F, Bayer et Cie. Fr. Pat. 
339yG06y Jeq. I4y 1004. 

JI ED lakes, fast to light, are obtained by precipitating on a 
‘^aitable substratum the dyestuff obtained by coupling 
iiazotisei anthrauilic acid with a-naphthol sulphonic acids 
(eg.^ naphthol sulphonic acids 1.8, 1.3.6, &c.). 

—T. F. B. 

A zo Dyestuff and Lakes derived from it; Production of 
Xetv — . F. Bayer et ( je. Fr. Pat. 339,947, Jan. 27, 
1 904. 


Desiptis ImpHMtd OH Pabr^ $ JietM tf JPisemff pp pnt. 
Ucting — L. J . Chlsohiti, M^iteow. Bum Par. 1 M09 ; 
! Aug. 28, 1908. 

j See Fr. Pat: 835,238 of 1903 j this J., 1904, 115.— T. F. B. 

1 Soap for Jbyeing and Cleaning ; ManufOiCiUTe of — . 

A. J. Bouit, London. From C. W. Horton, Cleveland, 

I U.S.A. Eng. Pat. 28,508, Dec. 28, 1903. 

I A MIXTURE of water and a coal-tar dyestuff is incorporated 
with the soap while still in a plastic condition.-— C. A. M. 

United States Patents. 


'j’jiE sodium salt of m-aminobenzoic acid is diazotised and 
onabiued with 2-naphtbol-8.6.8-trisulphonic acid. The | 
■olour is precipitated with salt, and dyes wool from an acid ! 
»>ath in orange shades. The colour lake which is prepared i 
'i\ precipitation with a salt of calcium, barium, strontium , 
:r aluminium, &c. in the usual way, is fast to light. j 

—A. B. S. 


Dyeing ; Machine for . 0 . W. Herb'me and H. Becb, 

Reading, Pn., U.S.A. U.S. Pat. 760,118, May 17, 1904. 
A M.ACH 1 NE for dyeing hosiery or yarn, comprising a tank 
with a curved bottom, a perforated false bottom, a removable 
perforated cylinder revolving in guide-bearings in either 


V.-PEEPARINQ, BLEACHING, DYEING. 
PRINTING AND FINISHING TEXTILES, 
TARNS, AND FIBRES. 

Silk-Cocoon ; Dfsiruction cf t/ie ('hri/aalis of the 

/>!/ the Action of Cold. J. de Loverdo. Comptess reiul., . 
i9<tL 138, 1434 — 1436. 

rMi: destruction of the chrysalis may be effected as certainly 
' y exposure to cold as by the hot process, 'fhe cocoons 
~\u allowed to remain for about a moiitb in a dry atmo- 
^pliere maintained at a con^tant temperature below 0*^ ( '. 
']'b(‘ action of temperatures between 0*^ and —8" C. is ! 
f radically the same, but the lower temperatures are always ' 
jireferable. The cocoons can be placed in the cold chamber j 
liM soon as they are ready, and re<iuire no attention, as in | 
’M‘ case of hot stoviug, and the waste which occurs | 
■Mth the old methods is avoided. — J. F. B. 


English Patents. 


I'likd or Matted Goods or Fahriv'i ; Manufacture of 

from Fibres or Fibrous Materials. J. Y. Johnson, 
London. From G. Goldman, Baltimore, U.S.A. Fog. 
rats. 2680; 2681 ; 26S2 ; 2683; and 2684; Feb. 3, 1904. 

l; U.S. Pats. 758,243 ; 758,245 ; 758,246 ; 758,244 ; and 
7.^^247 of 1904 ; this J., 1904, 544.— T. F, B. 

Mdltny or Falling and Washing and Scouring Textile 
Piece Goods; Machines for T. Lumb, T. Wal- 

"haw, and D. White, Morley, England. Eng. Pat. 12,342, 
Alay 30, 1903. 


"''ih pressure of the upper squeezing roller is regulated, 
‘. ' ordiug to the cloth under treatment, by means of levers 
i adjustable weights. A pair of vertical corrugated 
iiers are placed between the “draught board*’ and the 
- icezing rollers; these serve to break up longitudinal 
< rciises in the cloth. The draught board is connected by 
.^■vers with a clutch on the driving pulley, and if a knot in 
I lie fabric prevents it passing freely through the openings 
•D the draught board, the latter is moved and throws the 
driving pulley out of gear and thus stops the machine. 
Affer leaving the squeezing rollers, the cloth is again 
'Tcned out by an arrangement of “ rams ’* which works 
yaiisversely. When used as a milling machine, the hinged 
f‘Oor is held up to form a trough under the squeezing 
jolk-rs ; for use as a scouring machine the hinged floor 
i.mgs at right angles, so that the piece can travel round 
in au endless band. — A. B. S. 


I 


nihgo-dytd Woollen Goods ; Process for Increasing the 

to Wear of . O. Imraj, London. From 

Peterhauser, Hbchst-on-the-Maine, and F. liechburg, 
riergfold, Germany. Eng. Pat. 14,840, July 3, 1903. 

1 iiE wool is mordantqd with metallic salts, such as potas- 
bichromate, before dyeing with bdigo.— A. B. 8. 



end of the tank, with a handle for lifting the cylinder, and 
nuchinery for revolving it. — K. F. 

Wool-Fat ; Process of Recovering . f. E, Swelt, 

Assignor to K. H. llutclnson. U.S. Pul. 761,265, 

.May 31, 1904. XII., page 719. 

French Patents. 

Dyeing, Bleaching, Yarns; Method of and Apparatus 

for . W. Held. Fr. Pat. 339,322, Jan. 2, 1904. 

Yarns are spirally wound upon two reels fitted into a frame, 
which is capable of being revolved while it is moved along 
above, or is immersed in a dye- or other bath. Springs or 
other devices are employed to maintain the yams — c.y., 
wool yarns — under a constant degi'ee of tension, while 
allowing them to contract, during any of the operations to . 
which they are subjected. Two grooved shafts, placed oo 
opposite sides of the dye- or ether tank, cause a number of 
the frames successively first to advance some distance, a nd - 
then to return almost the same distance, until the carriage- 
which conveys them has reached the ends of the shafts,.. 
Avhen the movement is reversed, and the frames are caused 
to return in the same manner. The reels may be made 
flat to facilitate their passage, in the frames with the yam^ 
upon them, between squeezing rollers, for the purpose of^ 
removing the excess of liquor from the yarns, or they may 
be hollow and perforated, to admit of the introduction of a 
closed steam pipe into them for drying purposes. Arrange- 
ments for simultaneously raising or lowering a number of 
frames out of or into a dye, &c. tank, are also claimed. 

— E-B. 

Textiles in Hanks; Machine for Mechanically Dgeing 

. E. Dittmar. Third addition, dated Jan. 11,1 904, 

to Fr. Pat. 31.5,658, Nov. 6, 1901, 

The rods which carry the banks (see this J., 1903, 547, 
and 1903, 416) are made of bamboo or rice-cane.— T. F, B. 

Dyeing with Aniline Dyestuff i, / Solid Compound for — 

G. Howland. Fr. Put. 839,869, Jan. 25, 1904. 

See Eng. Pat. 1502 of 1904 ; this J., 1904, 548.— T. F. B. 

Dyeing and Bleaching of Cotton in Bobbins; MaCkinP^' 

. . 8oc. J^chwch. Frtires and A. Wioland. Fr. 

Pat. 339,946, Jam 27, 1904. 

The bobbins are arranged side by side in a closed vesholw 
The spaces between the bobbins are filled by meana 



jou&KAL Of 




4ia|v)i]nignift» tto tUat no Uqnid can cxcsapt through tHe 
HUlkttteiioc of the bobbins. T]ie obd&d vessel is exhausted 
by an air pump, and then the dyeing or bleaching liquid is 
run in and circulated continuous!;^ by means of a pump., 
The dyt‘ vessel can bo heated if desired bv a steam pipe. 

—A. K S. 

Rice Flour ; Treatment of for use in Finishing Yarns 

and Textiles. Soc. anon, des llizeriefi Fran 9 aipes. 
Addition to Fr. Pal. 334,a<»9, Aug. 1, XIX., 

page 725* 


m.-ACIDS, ALKALIS. AND SALTS. 

Alkali Carbonate and Calcium Carbonate ; Decomposition 

of Mixtures of ^ at High Temperature in vacuo. 

t*. Lobeau. (’oraptes rend. PMJl, 138, 1490—1498. 

'friE dissociation of alkali carbonates, which occurs when 
they are heated in vacuo (this ,J., 1904, 60) is facilitated 
by admixture Avith calcium carbonate. Complete dissocia- 
tion of the ciirbouates of ca'sium, rubidium, potasaiuro, 
and sodium, occurs under these oirciinislances at 1000° ('. 
This temperature is above that at A^hich calcium carbon- 
ate alone dissociates, and the dissociation pressure throughout 
is loAver than that of calcium carbonate at the same tem- 
peratures, suggesting the exi.stenco of double carbonates of 
the alkali metal and calcium. The residue after complete 
dissociation cousists of pure lime (th(‘ alkali metal oxide , 
having volatilised) in irregularly shaped transparent frag- 
ments, without action or polarised light, much less j‘eadil\ 
attacked h} reagents than that obtained by simple cai- 
ciuation of the carbonate. Mixtures of lithium and 
calcium carbonates give a different result, the I’esidue 
always containing lithia as well as lime. — J. T. T). 

Barium Sulphate of the Lozere District. (Im'dras. 
('omptes rend., 1901, 138, 1440. 

The most distinctly crystalline deposits of barytes in th<> 
liozere district are found near Altier, arrondisseraent de 
Monde. The mineral is very rich in copper, containing up 


:»ppa«htui are deseiibed,^ bust in^' 

annular eeotion (in which the * 

vigorous) serves a heating jacket to the wtd^, iatoi^or 
annular section or sections. — E, S. 

SvJpharic Acid ; Manufacturing . H. H. Niedenftlbr, 

Berlin. Eng, Pat lOiJC, Jon. 15, 1904. 

The gaseous sulphurous acid used in the chamber proee.s-* 
of manufacturing sulphuric acid is cooled before enteriri'i: 
the chamber by being utilised iu concentrating the chamber 
acid, or by special cooling devices, and is purified, especially 
. from arsenic, &c., by passage through Avashers, filters, or the 
like. The denitration is effected by the action of cooled 
sulphurous acid gases. A pressure generator is arranged 
before a special denitrating device, and between that and 
the part of the plant in which the acid is concentrated, iii 
order to increase the relative efficiency of the detiitratoi 
and “ of the nitric acid in the chamber, and for dcfcivasing 
the quantity of nitric acid necessary for caiTAing on the 
reaction.’' — E. fe. 

Cyanide.s ; Manufacture of . .I. Tcberniac, Freiburg. 

Germany. Eng. Pat. 17,449, Aug. 11, 1903. 

In manufacturing cyanides by oxidising a thiocyanate 
(sulphocyanide) by nitri(' acid, &c., as directed in Eng. Pat. 
17,976 of 1902 (this J., 1903, 1045), it is now directed 1o 
pass the Avashed gaseous mixture, containing hydrogen 
» cyanide and nitric acid vapour, over a salt or oxide (sucli 
as anhydrous sodium sulphate or alumina) AA'hich reacts or 
combines Avith nitric acid, but has little or no effect ou 
hydrogen cyanide. The absorption of the h 3 'drogcn cyanide 
IS effected by an alkali hydroxide heated to a temperature 
below its melting point, but above that at A.hich the water 
genenited by the reaction is completelA' vaporised, lu 
using caustic soda for this jmrpose, it is first heated to 
about 200° 0., and finally to about 300' ('. — E. S. 

Glauber Salts and Ferrous Sulphate i Production of , 
from Nitre-cake or Acid-sodium-sulphate. C. L. Parker, 
London. Eng. Pat. 9619, April 27, 1904. 


to 10 per cent, of that metal, and also contains considerable 
quantities of tin, The vein is a very thin one. In the 
commune of Villefort there is a vein of barytes charged 
with galena ; this barytes occurs in form resembling chalk. 
A portion of this vein is poor in galena and assumes a very 
definite form ; the cleavages are jierfect and show a vitreous, 
pearly lustre, which i.s lacking in the other barytes of the 
district ; this lustre contributes largely to its industrial 
value. In both these deposits the embedding rock is 
composed of silky schists, stained with malachite in contact 
Avith the vein of barytes. — J. F. B. 


Jkox, or iron oxide, or spathic iron ore, is added in excess 
to solution of nitre-cake (acid sodium sulphate) ot sp. gr. 
1*275 — 1*300. Glauber’s salt is crystallised out of the 
settled and cleared solution, and the mother liquid is 
concentrated to obtain crystalline ferrous sulphate. The 
process may be modified by neutralising the acid liquor 
bv the iron or the like, at two stages of the operation, 
liefereuce is made to Eng. l‘at. 21,039 of 1903; this J., 
1904, 252.— K. S. 

Frbnoh Patents. 


Basic Ferric Phosphite. E. Berger. Comptes rend., 1904, 
138, 1500— 1.501. 

Fukshlv precipitated ferric hydroxide dissolves iu phos- 
phorous acid, but the solution is decomposed completely by 
water ifl sufficient excess, giving a white precipitate. This 
precipitate, washi.'d with water, sloAvly gives up phosphorous 
acid, and the residue when no more phospbordus acid can 
bo Avashed out, dried first on a porous plate,' and finally m 
vacuo over sulphuric acid, has a perfectly fixed composition. 
TJk‘ results of analysis, and the reducing action of the salt 
on permanganate provi* that no ferrous salt is present, and 
that the substance is bu.^ic ferric phosphite, (POaH)gFe 4 . 
:Pe(OH)3.5H20.— J. T. 1). 

English Patents. 

Sulphuric Anhydride ; Manufacture of . AV. P. Thomp- 

son, liOndon. From G. Wischin, Munich, Germany. 
Eng. Pat. 12,419, May 30, 1903. 

1'iiK mixture of sulphur dioxide and air or oxygen is led 
through an annular section containing contact material, the 
outside of Avhich section is exposed to a cooling atmosphere, 
and then consecutively thirough a similarly packed wider 
annular section, enveloped by the first section, with or 
without the interposition of a comparatively narrow inter- 
voning space. No external fonree of heat is used, except 
that the gases are admitted in a hot state. Several forms of 


Ammonium Nitrate ; Proees.s for Extracting from 

Sodium Nitrate and Ammonium Sulphate. E. Naumann. 
Fr. Pat. 339,733, Jan. 20, 1904. 

A MIXTURE of solutions of sodium nitrate and of ammonium 
sulphate is boiled, and the sodium sulphate which salts out 
is removed. At a certain stage of the process the solution 
is cooled sufficiently to become saturated with aminonium 
nitrate ; a double salt oontaining ammonium sulphate then 
separates, and the motfaerdiqnor, after concentration if 
desired, is rapidly cooled in a prescribed manner, hot 
subject to external disturbance, to obtain a deposition of 
ammonium nitrate, which may be refined. — E. S. 

Zinc Sulphide and other Sulphides ; Process of Extracting 

. G. D. Delprat, Fr. Pat. 389,920, Jan, 26, 1904. 

See EUg. Pat. 27,132 of 1903 j this J., 1904, 610.— T, F. B. 

Soiium Ferrocyanide\ Manufacture of . Admini^trs' 

tioD des Mines de Bonxviller. Fr. i’at. 339,996, Jan. 28, 
1904. 

SoniuM chloride is added to* a hot, strong solution of 
calcium ferrocyonide, and the crystals of sodium Teko- 
cy'aiiide that form are stilted out from tho mothei^Ikuo) 
of calcium chldiide formed; or may be crystallised lion) 
the concentrated liquor on cooling. Bef6reQCe!8;ihiidhfc 
Fr. Pak 150,416 of 1883,— F. S. ^ 






m-auss. POTTEKY. ENAMELS. 

hi'ata Sod^ pf H. Matsumoto. Mem. 

(loll. Science and Ed^. Kyoto Imp. TTniv., 1903, 1 
77—86. ‘ ‘ 

\\VATA pottery body i« composed of Shigaraki, Majeko, 
Shiraye, aud Mitsaishi clays, fired at the temperatare of 
Se^rer cone 020 — 022 ; and the glaze is compounded of 
Aiiiakusa stone and the ash of Vistylium racemosuni^ and 
is fired at cone 7. The ware is^ pale strav/ colour, the body 
porous and non-transparent but hard, and the glaze is 
minutely crazed (or “ shivered”). _ In analysing the materials, 
ihe clays were washed through a sieve with 60 meshes per cm. 
Treated in this manner Shigaruki clay leaves 30 per cent, of 
Tt sidue, whilst the washed portion consists of 63 *13 per 
vent, of clay substance, 12*19 per cent, of quartz, and 
lM 68 per cent, of felspathic detritus. Shiraye clay leave.s 
1(5 per cent, of residue, and contains 07*05 per cent, of 
elay substance, 1*22 per cent, of quartz, and 1 * 73 per cent, 
uf felspar; whilst Majeko clay, which is sandy, leaves 
fjo per cent, of residue, and is composed of 90*83 per cent, 
of clay substance, 5*58 percent, of quartz, and 3*6 per 
cent, of felspar. The author found it advantageous to omit 
the Mitsuishi clay-stone. The Awata glaze consists of : — 
Silica, 53*00 per cent. ; alumina, 11*11 ; iron oxide, 1 *41 ; 
hmo, 14*24; magnesia, 0*30; soda, 2*53; potash, 2*32; 
loss on ignition, 14*77 per cent. On making up a series of 
bodii's of the foregoing materials and a very pure quartz, 
Hie author found that to give a good glaze the body should 
contain 30—40 per cent, of q’jartz to 20 — 12 per cent, of 
felspar; or 40 — 50 per cent, when the felspar is between 
12 and G per cent. On the other hand, the poor colour and 
lack of plasticity preclude the use of these bodies for fine 
ware. If, however, the ware is fired in the biscuit kiln at 
cone 11, it will carry the glaze without crazing, provided the 
body eoiitaias56*88 — 64*77 per cent, of kaolin, 7*11 — 8*21 
oi fel.spar, and 36 *.5 1 — 27*02 of quartz. Thus, the relative 
proportions of quartz and felspar of those bodies which 
( .UTV the glaze without “ crazing,” are : — For 2 *.5 — 6 per 
cent, of felspar, more than 10 — 30 per cent, of quartz, but 
less than 30 — 45 per cent, of quartz ; for 6 — 12 per cent, of 
felspar, more than 30 per cent, of quartz.” — ( '. S. 

English Patent^. 


TjEtcoKs filled with the produets to be Indeed vtp pitliod 
into a tunnel kiln in a cobtinuous train. '£aak Ii 
provided witli 'a grate and ash pit, to 
from coming into contact with the material ^to be blAsod. 
Blinds are introduced between the trucks befoiO 
mission aud dischsrge, so as to avoid loss of heat and 
of cold air. Two galleries are arranged laferdtly, tkYpOj|h 
which a current of air circulates, which is heat^ b^ 000* 
j tact with the hot walls of the kiln, and serves both, for the 
i combustion of the ignited fuel in the grates, tp which it 
' guided by special covers, and also fo * tbc' 8twing..of ,the 
products awaiting admission to the kiln. A peitt ot iMa 
‘ air-current is also used to dry materials arranged in Sui^B 
! galleries. —A. G. E. ^ \ 

IX.-BTJII 1 DING MATEEIALS, CLATS7 
MOETAES AND CEMENTS. 

English Patbnts. 

Ctirbonindum Articles ; Manufacture cf G. Ittlrky, 

London. From the Carborundum Oo., Kiagara Falis, 
r.S.A. Eng. Pat. 9963, April 30, 1904. 

In milking carborundnm articles, the u.se of a bindiag gg-pnt 
may be dispensed with by adding sufficient water to ^the 
carborundnm— part, at lei st^ of which should be ia the form 
of fine powder— moulding an i drying the articles as oiSuah 
and then subjecting thim for some time to the aotkm 
oxidising flame at n temperature of 2500° F.,) whcmeby thu 
grains become oxidised superficially, and adhere > tegethet*, 
Piither crystalline or amorphous corbonindum may be usedii 
Bricks, &c., may be faced with carborundum in a similar 
miiimer. — A. G. L, 

Cenient and Limes i Impt. relating to A. Denaeyer, 

Brussels. Eng. Pat, 9765, April .28, :1904., ,, .a 

Five per cent., or more of sodium or potassium sMiiiatie is 
added to the Portland or other cement, either befotu' dr 
after bUraiug ; in the latter case’ the iHicate' shwuM <bs^ in 
the form of a fine powder. — A. G. L. ‘ ‘ *' ’ 

■ ■'ll f aif 

United States PitfiNt. ■ '7’ ' 

Fireproofing Solutions for Wood'll Process , of 

. A. W, Baxter, London. U.S. Pat. 761. $7M, 

June 7, 1904. , ' ' 


SV/re/ Glass ; Apparatus for the Manufacture of . 

K. Kowart, Anvelais, and L, E'rancq, Obourg, Belgium, 
ling. Pat. 9295, April 22, 1901. Under Internat. Conv., 
April ‘27, 1903. 

V LOWER chamber^ in which air is maintained under com- 
f'l e^sion, contains a vessel charged with molten glass, and 
' 'xnmunicates at the top by a long narrow opening with an 
upper chamber, which is exhausted and kept cold by a 
i'‘lrigeratmg liquid circulating in compartments on each 
Mile. Through stuffing-boxes in the detachable top cover 
of this chamber pass vertical rods carrying clamps at their 
lower end, which cari^ between them a strip of glass. The 
vessel containing the melted glass is carried by the plungef* 
ol u hydraulic cylinder, which raises it in the chamber until 
the narrow opening of the tpp is slightly immersed in the 
glass. At the same time, the rods in i^e upper chamber 
are lowered, so as to cause the glass strip held by the 
clamps to pass through the opening atoddtp into the melted 
glass, which adheres to it. On raising the lods, the glass 
strip will draw up a portion of the melted glass through the 
opening, the glass being At jtbe same time forced upwards 
by the difference of the air pressures in the two chambers. 

the glass rises in the form of a thin sheet, it is quickly 
solidified, and is thin detached lirom the melted gl^ by 
lowering the vessel cpi^talaipg the,, Ijettcr. . The rods, 
together with the fot?me^|[}4UiS iheelC rempred from the 
upper chamber by tahlng the covet mlU C^e also Eng. 

1 at. 9033 of 1904, thie J^r, fm, 


See Eng. Fat. S0,59&of 1902; this J., 1903, 998i4*-.Tv F, B, 
Frbnoh Patents. 


; Fireproof Varnish Manufacture of — Bymet^Gek 
i Fr. Fat. 839,641, Jan. 16, 1904. , \ 

f The varnish consists of alkali silicates soluble glass 
, and ‘asbe.stoe or other fireproof matefidl 
' vegetable or mineral oils, or with oi^ substshces , mhlth as 
j glycerinl — A. G. L. , , 

! Building Matertalst Artificial ; MecHanicerl 

of . F. Deuil p^re and P. Deuil fils, ‘ Fri Fw; 

339,727, Jan. 23, 1904. 

The moulding of the bricks, &c.^ is effected in a hydra^ip 
press. The size and form, pf the mould can be alter^ , 
meaus of suitable pocking material, an even prdssujte hhfhir 
exerted by employing, at wlU, ons or more eomphe^i|jj| , 
pistons.— A. G. L, . . . 


X-ilETALLtfEGI. 
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*1% of flimet, tile cine and eleotrolytie pz«dpi- 

titm m ^e gold from tlm oyO^ide aolnttotts^ imd the 
np of b^'prodoeta tucb wi occur partiotttturl^ iu 
tiiO cjuoide treatment, are all dealt with.~^R. S. H. 

0€Ad-Silver Alloys ; Solubility of — in Potassium 
Cyanide Solutions. J. Yokobori. Mem. Coll. Science 
and Eng., Kyoto Imp. TJniv., 1908, 1, 65 — 71 . 

Ik view of the fact that native gold invariably containa a 
certain proportion (varying from 6 to fiO per cent.) of 
eiher, the author examined the action of potasaium cyanide 
solutions of different strengths (from 0* 1 to 0*5 per cent.) 
on pare gold, gold-silver alloys containing 10,20,30,40, 
50, 60, 70, 80, and 90 per cent, respectively of silver and 
pure silver. The results are given in a series of tables. 
In the weaker solutions (O' I acd 0*2 percent.) the amounts 
of gold and silver dissolved from the alloys vary in an 
irregular manner, except that w'itb 0*2 per cent. C 3 anide 
solution the percentage of gold and silver dissolved in a 
given time appears to decrease gradually as the proportion 
of silver in the alloys increases. With the stronger cyanide 
solutions the solubility of both gold and silver appears to 
he nearly at the maximum when the alloy contains equal 
proportions of the two metals. The author also examined 
the effect of zinc shavings upon cyanide solutions. 5 grms. 
of the shavings were immersed in 100 c.c. of the cyanide 
solution, and the strength of the latter determined after 24 
and 48 hours. With a 0* 1 per cent, solution, the strength, 
after 24 and 48 hours’ contact with zinc, varied from 0*070 
to 0*077 and 0*064 to 0*072 per cent, respectively, whilst 
without zinc the corresponding figures were 0*096 and 
0*092. With a 0*216 percent, solution the figures were 
0*168— 0 164 and 0*08—0*136 per cent, with zinc, and 
0*210 and 0*202 without zinc. With a 0*3 per cent, 
aolmion, the figures were 0*228 — 0*23 and 0*112 — 0*180 
per cent, with zinc, and 0*290 and 0*274 without zinc. 

—A. S. 

Zinc Blende ,* Smelting of . C. Ritter. Z. angew. 

Chem., 194, 17, 774. 

The elimination of sulphur during the roasting of blende 
depends largely upon the state of division of the ore, which 
should be in grains not larger than 1 — 8 mm. in linear 
dimensions. If finer than this it lies light and requires 
more room in the furnace. This preliminary treatment of 
the blende before reduction is more costly than that neces- 
^a^y for calamine ; but unless it be thoroughly carried out, 
much zinc remains in the residues. The addition of 
calcined calamine to roasted blende in the melting furnace 
seems to assist in expelling the zinc ; for while a 25 per 
cent, blende smelted alone yielded 81 per cent, of its total 
zinc, a mixture of this blende with an equal weight of a 
15 per cent, calamine yielded 91 per cent, of the total zinc. 
Flue-dust, or zinc-white, similarly smelted, yielded prac- 
tically all its zinc ; so that the fineness of division of the 
ore in the smelting furnace has an important bearing on the 
yifM.--J. T. D. 

Aluminium ; Alloys of xoith Bismuth and with Mag- 

nesium. H. P^cheux. Comptes rend., 1904, 138 , 1501 — 
1508. 

Bv the method formerly used (this J., 1904, 5; 7), bismutb- 
nlnminium alloys were obtained coutainiug 75, 85, 68, 94 
per cent, of aluminium; densities 2*86, 2*79, 2*78, 2*74 
respectively. The alloys are sonorous, brittle, fine-grained 
and homogeneous, silver-white, and have melting-points 
hetweesa those of their constituents, nearer that of aluminium. 
Th^ are not oxidised in air at the temperature of casting ; 
hut are n^ddly attacked by acids, concentrated or dilute, 
and by jpotassium hydroxide solution. The filed alloys 
behave like those of tin-aluminium (this J., 1204, 603), but 
still more markedly. Magnesium-^ uminium alloys were 
obtained with 66» 68, 78, 77, 85 per cent, of aluminium ; 
deniitiee 2*24, 2*27, 2*82, 2*37, 2*47. They are brittle, 
'with lai^e-granular fraoture, silver-white, file well, take a 
good polWi, and have melting-points near that of alnminium. 
They are difficult to oast, b^g viscous when melted ; and 
when slowly cooled form a grey spongy ma^s which cannot 
be re-msHw. They do not oxidise m air at the ordinary 


but hspi readily at a ^ghtred beat 
are s^ked vioksttly by aoidft andby hydimidb 

sqliitibB ; deoennpose hydrogen peroxide, and riowly decM- 
poie water even in the cold.— J. T. B. 

Ekoxjsh Patxstb, 

Alloys having Pyrophoric Action / Manufacture of 
Metallic — , and their Application to the purposes oj 
Ignition and Illumination. C. F. A, von Welsbaoln, 
Vienna. Eng. Pat. 16,853, July 31, 1903. 

8bb Fr. Pat. 337,820 of 1908 ; this J., 1904,484.— T. F. B. 

Melting Furnaces, J. B. Orbison, San Francisco. 

Eng. Pat. 9445, April 25, 1904. 

The furnace, which is especially adapted for melting brass 
and like alloys, with the use of liquid or gaseous fuel, is 
mounted on trunnions, one of which is hollow for introduc- 
tion of a jet of flame, and has arrangements permitting it 
to be mechanically oscillated. A gaseous fuel burner com- 
municates with the hollow trunnion, and the bottom of the 
furnace is provided Avith a dam disposed longitudinally 
opposite a charging way at the top of the furnace,' over 
Avhicb dam the metals flow alternately from right to left 
and the reverse, as the furnace oscillates, until they are 
thoroughly mixed. — E. K. 

Unitbd States Patents. 

MetaU ,* Extracting from Ores. W. E. Greenawalt, 

* Denver, Col., U.S.A. U.S. Pat. 761,164, May 31, 1904. 

Chlorine, obtained by electrolysing sodium chloride, is 
absorbed by water; the chlorine solution is agitated with 
(he ore in a closed vessel for some tinae ; the solution is 
then displaced b}* fresh chlorine solution injected under 
pressure, followed by agitation. Finally the “desired 
metals ” are precipitated from the solution filtered from (he 
ore.— E. S. 

Gold Separaiiug and Recovering Apparatus. W. Laudibn, 
San Francisco. U.S. Pat. 762,174, June 7, 1904. 

The apparatus for the separation of gold from sand com- 
prises a chamber containing mercury having a conical 
bottom with a discharge passage, a receptacle fitted to and 
depending from the conical bottom, and having cocks at 
opposite ends; a vertical cylinder of smaller diameter, 
through which material is delivered and submerged in tb»* 
mercury ; rcA olviug scrapers extending over the upper 
edge ot the mercury chamber, and by which the material, 
after rising through the mercury, is discharged ; an exterior 
uimnlar receiving trough, and an air-tube located within 
and above the trough, having jet openings through A\hich 
an air-blast may be discharged outwardly. — E. 8. 

Minerals; Apparatus for the Concentration of , by 

means of Oil. J. W. van Meter and M. P. Boss, Sau 
Francisco. U.S. Pat. 762,774, June 14, 1904. 

Oil, pulped ore, end water, are supplied by a rotary distri- 
butor, divided into two oompartments, to the first of a series 
of communicating vessels, each of which has a bottom 
discharge for the water and gangue, and means fer main- 
taining e water-bed to support the oil in its course. Tin 
distributor is disposed in the upper part of the vessel to 
discharge near its axis, so that the rotary movements of the 
contents induced by the distribution of the material will 
tend to throw the pulp outwardly against the walls of the 
vei^sel, and facilitate the separation of the gangue. There 
are means at the end of the series of vessels to separate the 
upper and lower portions of the oil, the upper oil being 
returned to the first vessel by a pipe communicating |vitb 
the lower compartment of the distrihutor.— E. S. 

Fbenoh Patbitts. 

Steel and Armour Plates f Pi^cess for Treating 
E. Engels. Fr. Pat. 389, §87, Jan. 28, 1904. 

Bwb Knf. Pat. 1842 of 1904 ; this J., 1904, 374.— T, f. f - 
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Zine and tm4 JKiMM&y''^pMMar'^' ^OUaMiw 

— E.fl. ]lb. X'l.F«t. S«»i7K^M, t*04. 
SEE Eog. F*t 811,46$ ot 1868) ittii J., 1904, ie8.-^T. F. & 

AUny t Manufacture of a MetaUic — . T. Prescott and 
K. Green and Son, Ltd. Fr. l*iit. 889,994, .Tan. 28, 1904. 
Under Internat. Conv., March 11, 1908. 

See Eng. Pat. 5688 of 1903 ; this J., 1904, 448.— T. F, B. 


II.-ELECTRO-CHEMISTRT AND 
ELEGTRO-METALLUSDI. 

(4.)— ELECTBO-CHEMISTEY. 

firomo/orm j Electrolytic Preparahon of . E. Mueller 

and R. Loebe. XX., page 725. 

English Patents. 

Insulating Purposes! Materials Suitable for Electric . 

M. A. Carolan, Eondon. From the General Electric Co., 
.Schenectady, New York. Eng. Pat. 12,312, May 29, 
1903. 

\ REFRACTORY fibrous binding material, such as asbestos 
01 mineral wool, is mixed with a compai-atively soluble com- 
pound of an alkaline earth, such as calcium hydroxide, with 
or without the addition of about 10 per cent, of borax glass. 
The mixture, after shaping into articles of the desired form 
under pressure, is treated with a solution of a soluble 
earhoniitc through Avhich carbon dioxide gas is passing, in 
ord(‘r to form the insoluble carbonate of the alkaline earth, 
*ind the articles are finally wa.shed and dried.— B. N. 

Ue.rtric Batteries; Secondary . E. Coinmelin and 

11. Vian, Paris. Eng. Pat. 6619, March 18, 1904. Under 
Internat. Conv., March 18, 1903. 

See Fr. Pat. 330,376 of 1903 ; this J., 1903, 1092.— T. F. B. 

Reducing Organic Substances in an Electrolytic Bath; 

Process of . 0. Imray, London. From Farbwerke 

voim. Meister, Luoitis und Brfiuing, Hoechst on-the- 
Maine, Germany. Eng. Pat. 15,700, July 15, 1903. 

MiK U.tS. Pat. 742,797 of 1903 \ this J., 1903, 13.55.— T.F. B. 

United States Patents. 

E rcifing Fluid for Electrical Batteries. O. F. Atwood, 
Assignor to I’riraary Power (!o , Wakefield, Ma*s. U.S, 
Fat. 761,641, June 7, 1904. 

"'KK hog. Pat, 29,057 of 1903 ; this J., 1904, 377.— T. F. B. 

Exciting Fluid for Electrical Batteries. G. F. Atwood, 
Assignor to Primary Power Co., Wakefield, Mass. U.S. 
Pat. 761,642, June 7, 1904. 

I’liK solution in which the positive pole is immersed is the 
'lime as that described in Eng. Pat. 28,057 of 1903 (see 
fbis 1904, 877), except that instead of 16 lb. of nitric 
u*id and 4^ lb. of sulphuric acid, 142 lb. of nitric acid are 
used.— T. F. B. 

Anode and Process of Making same. H. Blackman, New 
York. U.S. Pat. 762,227, June 7, 1904. 

The anode for electrolytic apparatm eonsists of a cast 
plate of iron that has been exposed at a high temperature ! 
to superhealed steam until the exterior is converted into 
magnetic oxide of iron of sutBcient thickness to protect the 
underlying iron during electrolysis. A protecting layer of 
glass, or a vitreous glaae, is fused as a band around the 
contracted portion of the anode which is to be exposed ut 
the surface of the electrolyte. — E. S. 

Battery ; Electrical — . J. R, Lord, San Francisco. 
U.S. l^t. 762,425, June 14, 1904, 

The anode is composed of an electrical conduptor upon or 
around which is placed, or deposited ddring the previous 
use of the batteiy, a qatmtity of a eompnuhd of an anode 
metal. The conductor set^vee as the negative pole, and is 


phloed in enhh a 

pRated the olectrtd^rte, ^ 

proximity to it, and thna form anode lotire 

material The electrolyte is eompoied of one or mew eaUa 
of one or more anode metals, together with onh or «ore 
salts of one or more alkali metals in solntion. Any enit^Ie 
c(»npoand is used as a depolariser, and the cathode ntay ^ 
of any conducting substance chemically unattached by the 
electrolyte, the whole of the materials being placed ^in a 
suitable containing vessel. — B. N, ■ 

French Patent. 

Oxides qf Nitrogen; Manufacture of lElectricalL 

Siemens Bros, and Co. Fr. Pat. 339,730, Jau. 26, 1904. 

Air, or a mixture of nitrogen and oxygen, is caused to 
traverse an electric arc formed between electrodes of oirl^n 
combined with metallic salts, and especially with calcium 
fluoride. To avoid, as far as possible, the formation of 
carbon monoxide, the electrodes arc formed with only 
enough carbon, mixed with the fluoride or other salt, to 
render them sufficiently conducting : or the gaseous mixture 
is so directed as to ensure the least possible contact of -the 
mixture with the incandescent points of the carbons. Com- 
pare Fr. Pat. 335,4.53, 1903 ; this J., 1904, 193.— E. S. 

(.B.)— ELECTRO-METALLURGY. 

Gold ; Electrolytic Refining of . E. Woblwill. 

Eloctrochera. Ind., 1904, 2, 221—224. 

A SOLUTION of gold chloride, containing free hydrochloric 
acid or a suitable chloride is used as electrolyte. If the 
temperature is kept up to the normal value (67® C.) nnd 
sufficient free acid is present, no chlorine appears at the 
anode but the gold goes regularly into solution. Moreover, 
when these conditions are fulfilled, a sufficiently high 
current density can be used to make the operation of reflin*' 
ing as rapid as the old chemical process, which it has 
entirely displaced in Germany and in the U.8.A. Mint at 
J^hiladelphia. The present paper refers chiefly to the 
separation of gold and platinum, which is readily effected 
by the electrolytic method. Any platinum present in the 
impure gold anodes passes into solution, but is not de- 
jiosited at the cathode, and consequently accumulates in the 
electrolyte ; it is removed by precipitation with ammonium 
chloride from time to time. Platinum is said to be much more 
widely distributed than is generally supposed, and occurs 
in small but appreciable quantities in nearly all silver. 
Palladium can be separated in a similar manner, and in view 
of its occurrence in the Sudbury nickel ores attention is 
drawn to this point. — R. S. H. 

Siemens Process for Winning Copper; Studies on the — - 

M. De K. Thompson, Jr. Electrocheui. Ind., 1904, 2, 

225—231. ■ ' 

The fSiemens and Halsko process of recovering copper from 
roasted sulphide ores, consists in leaching the finely 
powdered ore at 90° C. with fen-ic sulphate solution, con* 
taining free sulphuric acid. The ferric sulphate is reduced 
to ferrous salt, and copper enters solution as Sulphate. 
Subsequent electrolytic treatment in a diaphragm cell 
deposits copper at the cathode and oxidises ferrous to ferric 
sulphate at the anode. (See Eng. Pats. 14,0.33 of 1886 
and 3533 of 1889; this J., 1887, 734; 1890, .396.) The 
author has canned out a laboratory investigatiou of the 
several stages of this process. The dissolving action of 
ferric sulphate on cupric and cuprous oxides and sulphides 
was Btndied in detail, and then a natural copper ore was 
submitted to treatment. Copper pyrites before roasting is 
not appreciably ati^ked by ferric sulphate, but ftftef 
roiutiug, in which it seems to be converted chiefly jri3Eto 
oxide, It dissolves readily. The electrolytic trealmeni whS 
carried out separately to study the anode and oglh^isl 
reactions. At the cathode it was found that eonpei^ 
be deposited in a firm adherent form fsom anwoid IdbMhr 
of ferrous and copper sulphates until thh ooiiembmite 
, reacbet a tmry lowvataa, s.p., with a euirewk 
I 0^47 amp. 100 sq. cm., until the 
i ^solution aths 0 ‘ 5 per cent., at wM pdiht thb 




to.ibe The oxulfttion ftt tlte auo49,iieilig (wrboi) 

ftt i^m vcry efl5(Ci«it» hut as the. nimeatmikm 
id f«crouf ftttipbute (le<;r^a«e§a the^ pmcestf grtt<laally Ms oflE 
in efficiency. — 11. S. E. 

Fitted Zinv CkJaride ; Pn'paratim of Pure ^ and its 

Eiedroiym. S. Gruenauer. Z. aiiorg. Chem., 1904, 

39, 389--476. 

Lorsnz (this J., 1896, 279) hDs Khowti that zioc chloride, 
even after it has been kept in the fused state until evolu- 
tion of steam can no longer be detected, still retains a 
certain proportion of ■water and cunnot be satisfactorily 
electrolysed. 

Preparation of Pure Zinc Chloride. — The author finds 
that by the following method pure anhydrous zinc chloride 
can be prepared, ■which on electrolysis behaves quite satis- 
factorily, giving at once zinc and chlorine. 40 grms. of zinc 
chloride are dissolved in 20 c.c. of hydrochloric acid of sp. 
gr. 1*19 and the solution evaporated in a tube of refractory 
^lasB, through which a current of dry hydrochloric acid gas 
18 passed at the rate of 350 bubbles per minute. The tem- 
pei^tijre is gradually raised, and after some time the mass 
solidifies ; at the moment of solidification, hydrochloric acid 
gas is evolved from the mass. The solid zinc chloride is 
fused as rapidly Ss possible, and the current of hydrochloric 
acid gas kept passing tJirough. An} steam which condenses 
in the apparatus is driven over by means of a second gas 
burner. The dehydration of the zinc chloride is compietc 
in 76 minutes. Attempts to substitute carbon dioxide and 
air for the hydrochloric acid gas gave unsatisfactory resiillsj 
and the author considers it probable that the zinc chloride 
forms with the hydrochloric acid an addition compound, 
which is apiin split up at the temperature at which the 
mass solidifies. This method of dehydration can he applied 
to concentrated solutions of zinc chloride, and is not 
affected by the presence of foreign substances. It is 
probably applicable for the preparation of all anhydrous 
hygroscopic chlorides, e.p., carnallite, calcium chloride, 
and the chlorides of the rare earths. 

Electrol^sin of Pure Anhydrous Zinv Chloride. — 'fbe 
carbon electrodes used should be dried in an air-bath, not 
by ignition in the Bunsen flame. The current-yield increases 
with increasing current-density, but the differences are 
very small with currents of more than 1 '5 ampiires. With 
increase of temperature (from 525° ( \ to the boiling point 
of zinc chloride, 732' C.) the current-yield falls, the more 
rapidly the nearer the boiling point of the electrolyte is 
approached. By fractional electrolysis of a mixture oi 
iron and zinc chlorides, pure iron and pure zinc can be 
obtained, but the complete separation of the iron only 
takes place gradually, the last traces of iron being especially 
difficult to separate. With a mixture of equimoleculiir 
.^mounts of zinc and potassium chlorides the current-} ields 
are much higher than with pure zinc chloride ; for example, 
with 0*5 ampere, the yields were 59 and 23 per cent, 
respectively. This increased yield is due to the fact in the 
presence of alkali chlorides, the formation of ** metal fog” 
in the electrolyte is prevented. The current-yield increases 
with increasing current-density, hut the differences are 
Inconsiderable with a current of more than 2 amp^'res. 
This mixture of zinc and potassium chlorides gives yields 
which approach those n'quii’cd by Faraday’s law. AV^ith a 
mixture of equimolecuhir amounts of zinc and sodium 
chlorides, the current-yields are higher than with pure 
xinc chloride, hut not so high as tN'ith the corresponding 
. mixture of zinc and potassium chlorides. The variation of 
^idd w'ith current-density is the same as with the latter 
mkture, A mixture containing 35 *36 per cent, of sodium 
chloride j^i-ves better yields at the higher eurrent densities 
( 1 ampi^re and above) than the cquimolecular mixture. 
Tl^ fliCt that the addition of sodium chloride to zinc 
chloride improves the current-yield is of importance, as it 
points to, the advantage recovering zinc electrolytically 
from the whste zinc cWonde hquors from dyeworks, which 
j contain oonsiderahla quantities <d sudium c^ride- 
'^^ormatifm of « Meip Fpg?\ in the El^^olyth of Fated 
ZiAC^ Chldrife. — Xh©. which igoat/ fa’tour the, 

fprip^ioh or “ fog i^e low ^mper^tture cupreni- 

density. jSly raising th<* xem'pefature a melt containing 



« motid iog ” beooiufif hut 4ie “f<» ” 4pFW>> «IMda 

if the temperature ho- lowered. (Soe.tiujio m» 

670, 1001, 1024; 1902,975; 1903, J053.)-A. 6. 


j EvGpBH Patents. 

Electro-depositiny Metals on Parabolic, Refiectors and 
Analoyous Articles ; improved M/Uhod yf and Mecmt 
for — . B. . 1 , and A. Hound, Birmingham, Eng. Pat. 
9581, April 28, 1008. 

’Fhe parabolic reflector, or other article with a concave or 
analoirouB form, is made the cathode and rotated in the 
electrolyte, ora relative rotary motion is maintained between 
the cathode and anode, the latter consisting of a sheet of 
silver beneath and extending into the crown of the anode, 
and made to conform in shape with the inside contour of 
the surface of the article to be silveied. The cathode is 
suspended in the electrolyte in an inverted position, and,' by 
means of a small vent in the crown, the escape of gas is 
provided for, and the space between anode and cathode 
remains filled with the electrolyte. — B. IS'. 

1 Tantalum and like difUcultly Fusible Metals ; Manufacture 

I of Homogeneous Masse.H of . 1>. Abel, liOndon. 

From Siemens jind Halsko Act.-trcs,, Berlin. Eng. Pat. 
i 26,775, Dec. 7, 1903. 

I See Fr. Vat. 337,607 of 1903 ; this .1., 1904, 494.— T. F. B. 

i United States Patent. 

I Furnace ; Electric . C. P, K. Schneider, Le C'reusot,. 

^ France. U.S. Pat. 761,920, .hine 7, 1904. 

See Eng. Pat. 28,80.5 of 1903 ; this 1904, 549.— T. F. 

French Patents. 

Electric Arc Furnaces. Soc. de Metal. Electro-Thermique, 

I Fr. Pat. 339,593, Jan. 14, 1904. 

j In order to concentrate the heat from open arcs upon any 
' material to be heated by radiation, the cover of the furnace 
I is brought as near the electrodes anfl the hearth of the 
■ furnace .as possible. A double-walled cover is provided 
I with a closed gas space between the two sections, the inner 
I wall being made of graphite, the outer of refractory bricks, 
j The material to he fed into the furnuce passes down long, 
iuclmed shoots at each end of the furnace, which serve also 
! for leading off the gases from the heated zone. Two arcs 
j are cm))loyed, one towards each end of th(5 furnace, so that 
I their heating effect serves both for the matcridl on the 
I hearth of the furnace and for that passing down the shoots 
tow'urds ibis hearth. — H. S. II. 

Furnace ; Rotatory and Oscillating Electric — — 

1. Braun. Fr. Pat. 339,942, Jan. 27, 1904. 

I An inner retort is made of refractory material and has 
protuberances on its inner surface to assist in the mixing of 
the materials during the rotation of the furnace. The 
retort is surrounded by the resistance material, the latter 
being made in tiie form of plates so as to ensure the central 
axis of the retort being kept in its true position during th© 
movement. The resistance material is in contact with 
electrodes of grajihite, which are separated from one 
another hy insuiaiing walls of highly refractory material, 
such as carl)orundum or “ siloxicon,” and the furnace 
is finally surrounded by a water jacket. The furnace is 
provided ■with an air-box communicating by blast pipes 
with the interior of the retort, so as to supply materials, 
with or without air, capable 6f assisting in the rea<!tiojBti. 
By means of wheels gearing with endless screws, the fVH'- 
nace may lie given two movements, one of rotation around 
the axis of the furnace, and an oscillatory movement, 
an axii^ at right angles to the axis of the furnace.— rB. it, 

Metals, such as Lead and Silver ; {Electr6lytic\ Extrac- 
tion of from their Ores. Accumulatoren.-fahjHiSt- 

Act-ges. Fr. Pat. 33p,849, Jan. 23, 1904., . , . 

StTLPHiDB oy • other eras either before or after oxidation are 
treated with such a.woHen halogen salt as is capable of 
rcaqtlhg lyith them to form the corresponding zl 4 a.or Mlfor 
, qom|M^nd,' Tbe.fpeed product is suhauHed to 
and the metal collected at the cathode.— B. S. H4a i v yA 





Xn*-FATT1 OILS. FATS, WAXES.- ' 

AND SOAP. I 

Mustard Oil as a Lubricant. A. Rohrbach. Organ f. j 
Uel- u. Fett-Haudel., 1904, 67, [24], I 

i’ESTS of mustard oil gavt* the following results : — j 
Sp. gr., 0-916 at 15-5'^ C. Viscosity (Engler), 0*90 nt j 
C.. 0*40 at 40"" C., 6- *21 at 00'" C., 0-14 ut SO'’ C., 0*11 i 
it 110'’ C., 0-09 at iso'll'. The lubrication tests in the I 
Martens* machine gave the following increases in tempera- ! 
Hire : — Under a load of 10 kilos, per sq. cm., at a peripheral | 
velocity of 0*5 metre per second, 2*9'^ C., and at 2 metres I 
.:-7^C\; under a load of 40 kilos., 9*8° C., and 22-r’('. 1 
l espec, lively. At 9'’ the oil becomes slightl)' tin bid. > 
The flashing point (J‘ensky) is above 220° ( h ; acidity, } 
i)*()62 per cent, calculated as sulphur trioxidc. The oil 
will stand heating to 180° C, without frothing. Jt ■ 

ftiinishes a clear solution in hcnzcne, and does not ‘‘gum ” j 
.\hcn sjiread out in thin layer'' and exposed to the air for j 
(>da}''. — (hS. ; 

English Patents. | 

I'lsh Oil and Fish (iuano ; Process and Apparatus for the 

Continuous ]\I anufaclurc of Sterilised . H. J. A. ' 

Pompe van Meerdervoort, Haag, Aetherlan<ls. Eng. Pat. 1 
9018. April 19, 1904. I 

>£K El-. Pat. 3:18,472 of 1903 ; this J., 1904, 670.— T. F. B. i 

Soap for Dyeing and Cleaning ; Manufacture of . j 

A. if. Boult. From ( W. Horton. Eng. Pat. 2S,.‘>08, 
Dec. 28, 1903. V , page 713. 

Saponifging Fats and Oils; Material for , and a 

Method for Obtaining it, M. A^icloux, Paris. Eng. 
)*at. S2:i:i, April 19, 1904. [Speciiioation dated April 9, 
1904.] Under Internal, ('ouv., Oct. 14, 1903. 
i^i K P’r. Pat. 335,902 of 1903 ; this J., 1904, 327.— T. F. H. 

United Status Patents. 

Woolfai t Process of Reeoreriug . C. E. Swett, 

ITovideucc, ILL Assignor to K. H. Hutchinson, New 
York. IJ.S. Pat. 761,265, May 31, 1904. 

Tue uashings from the wool are treated with an alkali 
luaugauate or permanganate and thi-n with an acid, and the 
magma rising to the surface iR freed from excess of water 
arid extracted with a volatile solvent. — ('. A. M. 

Ftlraciing Oil ; Appaiatusfor . M. Kirshner, 

Lynchburg, Va,, U.S.A. U.S. Pat. 761,686, June 7, 1904. 

A noTATiNt^i drum is situated in an outer casing. On the 
MU face of the drum ai’e a number of pockets to receive the 
inatfnial, which is compressed by plungers, situated in the 
pockets. Means are provided for actuating the plungers, 
pjr collecting the expressed oil, and for removing the 
esidue. — W. II. O. 

^*diy Acids; Process of making — — . W. Counstein, 

Assignor to Verein Cheni. Werke Act.-Ges., Oharlot- 
tenburg, Germany. U.S. Pot. 762,026, June 7, 1904. 

See Fr. Pat. 328,101 of 1902; this J., 1904, 69.— T .F. H. 

French Patent. 

Fats ; Process of Treating in the Stearine Industry. 

It. F. Fournier et Cie. Fr. Pat. 389,386, Jan. 6, 1904. 

A eennuNT of compressed air is passed through the fatty 
substance heated to about 115° ('. This i.s stated to 
•ccelerate the process and improve the yields when used 
in conjunction with different methods of saponificatitm. 

— C\ A. M- 

XIII.-PIGMENTS. PAINTS : RESINS. 
VARNISHES; INDIA-RUBBER. Etc. 

' (A)-PIG^ST8,yAINTS^, . , 

Prussian Blue Ju Spent^xidt, 4^6-^ Detenmmtiou of 
by .FMs Method. R. Wltzack. XXIII,, page 728. 


Enolisk Patent. 

Binding Madia for Oil Colours. J. E. Kollinger, Munich, 
Germany. Kng, Pat. 17,120, Ang. €, 1908. 

See U.S. Pat. 738,456 of 1903 ; this J., 1 903, 1096.— T. F B. 
French Patent. 

Lakes [/row Azo Dyestuffs] ; Process for Preparing 

New . Soc. anon. Prod. F. Bayer et (de, Fr. Pat. 

:i39,60r>, .Tan. 14, 1904. IV., page 713. 

(i?.)- RESINS, VARNISHES. 

Colophony ; Distillation of with Zinc Dust. C. Stiepel, 

Augsburger Seifensieder-Zeit., 1904, 31 , -62. Chem.'' 
Zoit., 1904, 28, Rep., 179. 

A «.iUANTiTV of colophony was melted, the amount of xind 
dust necessary to neutralise the resin-acids (about 10 per 
cent.) added, and the mixture distilled in a small cast-iron 
retort. The course of the distillation and the products 
obtained were the same as by the usual distillation process, 
but the distillate ivas almost entirely free from acid.— A. S. 

French Patent. 

Fireproof Vai-nish ; Manufacture of . Vymer-GeS. 

Fr. Pat. .339,641, Jan. 16, 1904. IX., page 715. 


(C.)— INDIA-RUBBER, &c. 

Litharge and Vulcanisation, E. Schulze. Gummi-Zeit., 
1904, 18, 749—751. 

The role litharge plays in rubber mixings, to which it is 
added to aid vulcanisation, is commonly supposed to he 
that of a sulphur carrier, but, in the author’s opinion, the 
effect is to be traced to purely physical causes. On the 
mixing rolls the sulphur and litharge particles become 
surrounded by a film of rubber. Where a sulphur particle 
alone is enclosed, the sulphur would combine with the 
rubber, forming normal soft rubber, and if more sulphur 
than is necessary for vulcanisation be present, the excess 
dissolves in the rubber substance, passes through without 
further combination, and is absorbed on coming into oon- 
, tact with particles of litharge. In the case of particles of 
I sulphur and litharge being enclosed together, the sulphur 
' will first combine with the litharge. The lead sulphide 
I formed has no effect on the vulcanisation, but both it and 
! litharge habteu vulcanisation very considerably by acting- 
: as conductors of heat. That such a mixing is a good 
I conductor (comparatively) is shown by the fact that motor 
j tyres made therewith become hot in use much more quickly 
' than other tyres. The hardening effect of litharge ui due 
I probably to the saponificatiou of the rubber resms, lead 
I salts being formed of a higher melting point than the 
! original resins. — J. K. B. 

I United States Patent. 

j Vulcanised Rubber ; Regenerating . H. B- Price, 

Chicago. U.S. Pat. 762,843, June 14, 1904. 

{ Ground waste rubber is boiled with a saturated or super- 
' saturated solution of caustic alkali with or without pressure. 

; — J. K. B. 

; XIV.-TANNING; LEATHER, GLUE. SKE. 

! Tanning Materials; Composition of Liquors of similar 

j Concentration from different . J. Paesiiler. Gfln- 

I ther’s Gerber-Zeit., 1904, 21 — 23. Z. angew. Chem., 

i 1904, 17, 789. 

* In liquors of 2° Raume were detonuined the contents^ of 
j tauuin and of non-tanniu substances, aod in liquors cootatH* 

I ing 2 per cent, of the tannin substance were determiwsd the 
i content of non-tannin substance and the specific gTAVity. 
i It wA3i found Ahat :—l. The specific gravity is dei^epdOUl 
I upon the content both of tannin- and .of nQU''hu)ii|p,apb- 
j sUDOe ; , ihe .ratio of tapninr to nop-'tanniu . 

I varies in different roateriWs. ^ Xhef^p^cjJlpmf^ 
j of the non^rennin substances is higher than, thid 
1 tannin-substances.— J. T. D. 
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Pickling Method ,• Improved — A. Seymonr-Joneu. 
Collegium, 1904, 186— 187. 

Foitsiic and acotic acida are proposed as substitutes for 
sulphuric acid in the usual acid and salt pickle, so as to 
avoid the destructive action of the last'Oamed acid. Skins 
Mere limed and oanied to the drenching and scudding 
stage, and then paddled in 0*25 per cent, solution of formic- 
acid at 70° F., and left to soak in the acid for 24 hours. 
They were then paddled in a saturated solution of common 
salt and again left to soak for 24 hours. The result, as regards 
colour, was excellent. These skins were sent on a journey 
of .57 days, and all the time exposed to the worst condition*'. 
Half ihe skins were then tanned out under the conditions 
laid down in the Society of Arts Jteport on Leather for 
Bookbinding (this J., 1901, 819, and 1902, 128), and 
proved most successful. 1'he remainder, after eight months, 
were still unchanged, and no mould appeared at any time. 
Tin* cost of this process is about the same as when sul- 
phuric acid is used. White pyroligneous acid (distilled to 
free it from iron), diluted to contain 0*1 to 0*2 per cent, 
of acetic acid, hai proved e(pia]ly efficient and somewhat 
cheaper.— II. L. J. 

Tannin ^ ieterminaiion [^FiUralion of Quehrof ho and Man- 
grove Ex tracts K. Sehorlemmer. XXllI., }>age T'.iO. 


causes of the diminution in crop produced by lime lies id 
, the action of the latter on the phosphoric acid cf the soil, 
which is rendered difficultly soluble. Experience shows 
that the acid compounds of the soil are indispeosable in 
I rendering useful difficultly soluble phosphates. — T. H. P. 

} Calcium Sulphide for the Destruction of Cuscuta [*‘ Dodder 
I Weed ”] and other Parasites in Agi iculture. F. Gai- 
! rigou. Comptes rend., 1904, 138 , 1549 — 1550. 

! The author has employed powdered calcium sulphide with 
great success fur the destruction of blights and parasitic 
weeds among vegetables, fodder, and garden plants. For 
the “dodder weed ” in fields of lucerne calcium sulphide is 
superior to any other destructive agent, and kills the weeds 
in 48 hours. It kills insects on beans, peas, and rose-trees. 
In order to ensure its full activity it is necessary either that 
j the weather should be moist, or that the powder should be 
I moistened after it has Icen applied, thereby liberating 
i mlphurctted hydrogen. — J. F. B. 

1 

French Patents. 

Ammonium-Mugnv'sium Sulphate ; Manufacture of — — , 
and the Application of this Salt as a Manure in Agri- 
i^lturv. J. D, L), Thierry. Fr. Pat. 030,416, Jan. 7, 
1904. 


Clroniic Gride in Chrome Leather; Note on the Deter- 
mination of . and Separation of the same from 

Almniuium Oxide in presence of Aluminium Salts H. R. 
Proctor. XXni., page 729. 

United States Patent. 

Paper Pulp ; Manufacturing Extracting 

Tanuni]. (). ('an. I’.S. i’at. 762,139, June 7, 1904. 

XIX.. page 72'i. 

FuKNnr Patents. 

Tannage of Skins ; J^roeess and Plant for Quick . 

H. de Marnoffe. Fr, Tat. 339,428, Jan. 8, lOol. 
iJIOLLOAv box-like structuifS are formed by attaching the 
skins to deep rectangular framo'^. These are packed into ;i 
closed casing or container, each b(>x being tamnected to a 
vent pipe jiassing outside the container. Tanning Ji(jUors 
are pumped into the eontainer, percolate through the skins 
and pass by the vent pipes into a tank, from which tlie 
pump again circulates them, ^^'ben tanning is complete, 
t1i« fckins arc stuffed, fat-liquor(‘d, Ac., in a similar manner, 
without further disturbance or handling. — K. L. J. 

JiifC Floia ; Treatment of for Esc tn Finishing Yams 

and Textiles Soc. anori d* ^ llizeries Fram^ue-e*'. 
Addition to Fr Par, 334,369 of Aug. I, 1903. XIX , 
])age 72.'i, 

XV.-MAMUEES. Etc. 

Commercial Manures; Injlucuce of Lina ou the F^uiency 

of the Phosphoric Acid oj . H. Schulze. Ffihling’s 

(Jandio-Zeit , 1904, 53 , (Jhem.-Zeit., I904, 28 , 

Rep., 158- -159. 

The author’s experiments give the followijig results. — 
(1) The phosphoric acid of bone-meal (whether free from 
gelatin or not) exerts cm a soil poor in lime an action similar 
to that of the phosphoric acid soluble in citric acid. (2) 
Simultaneous liming influences the action of the phosphoric 
acid soluble in wate r but little, that of the acid soluble in 
citric acid more, and that of liie phosphoric acid of boue- 
im al still more. (3) When the phosphoric acid manure ia 
applied in the spring, thii greatest harm is effected by the 
use of quicklime in the spring, then comes autumn applica- 
tion of quicklime, next the use of calcium carbonate in 
spring, and finally calcium carbonate applied in the autumn, 
which has the least injurious actiou. (4) The phosphoric 
acid of bone-meal varies in its action according to the time 
and form of the liming, yet the l»eneficial action of the | 
phosphoric acid and the amount of it assimilated are always . 
so much diminished as to show that bone-meal and lime ' 
should never be applied to the same crop. (5) One of the 


AMMONii.'M-magnesium sulphate is formed by passing 
ammonia giis into a strong solution of magnesium sulphate, 
mixed with the proper proportion of sulphuric acid, and 
removing the crystals that form. Or, solution of ammonium 
sulphate and of magne.sium sulphate, in atomic proportion'-, 
are mi.ved, and tlie crystals that form are withdraw n, the 
mother-liquor being used in making fresh solutions. Tlu; 
application of the salt as a fertiliser is also claimed. — E S. 

Sodium Disulphale ; Indush ial Vtilisation of 

[Manure^. L. A. Amribaud. Fr. I^at. 339,820, .fan, 2.‘, 
1904. 

Fish wa^te, or other amroal garbage, is immersed in n 
boiling strong solution o) nitie-cake, <*r in the same iii ;i 
molten state The sjiup} liquid thus produced is workeii 
up with powdered fossil or other phosphates, and the mas'- 
IS allowed to cool and consolidate in heaps, when it mav be 
powdered for use a*- a manure.-— E. S. 


XVI.-SUGAR, STARCH, GUM, Etc. 

Diffusion ; Chemical Treatment during . A. Ht '*s('n. 

Bull. Assoc ( him. Suer, ot Dist., 1904, 21 , 1126 — 1133. 
'fiiE author determined the quality of diffusion juice when 
the chips had been subjected to preliminary treatment oi 
when chemicals had been added to the water used. 
Diffusion with amraoniueal or amine solution*; has a 
practical intere.st in consequence of the tendency to u§e 
for diffusion the alkaline eoiulenser waters in order to savi- 
the heat. The introduction of ammoniacal waters was 
found to be ])rejudicial, the purity of the raw juice being 
sensibly diumiisbed and the defecation and carbonation 
scums being increased in quantity and in visco.sit}, although 
the juice is slightl> light*jr in colour than orJiimrily. Pure 
amines act favourably on the juice, but the ordinary amines 
eoiitainiiig ammonia produce unfavourable effects. Certain 
factories use sodium bisulphite as an antiseptic in the 
diffusion battery, chiefly at rasping stations, to disinfect 
the battery, render the juice more stable and diminish the 
production of gas. The first effect of bisulphite solutions 
is to decolorise the chips and the juice; the purity is not 
decidedly altered, and no invert sugar is formed. In 
carbonated juice a little more lime is present, and the 
juices frequently become cloudy after filtration and possibly 
have a greater tendency to form incrustations. It would 
be belter to use a solution of sulphurous acid made on the 
spot; 0*4 — 0*5 grni. of sulphur dioxide may be used 
without fear of inversion. The rendering of juice neutral 
by the addition of chalk does not appear to give purer 
juice. Sodium bicarbonate (0*5 grin, per litre) gives a 
slight improvement in purity, but when the chips are made 
alkaline with sodium carbonate or aluminate, the purity is 
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<iijiiiiiishfd* Tl»« obtained bj- uwng alketioe and | 

^cid oxidi«iag mgeota stay be explained b/ the above I 
results. Chips tieattd with carbon dioaide give up an j 
enonnous amount of gas during diffotion, and the puritj t 
is sensibly lowered. The abondaut disengagement ^ gas 
in carbonic diffusion may serve to explain abnormal 
evolution of gas when beetroots that have bwn long stored j 
ar(‘ worked np. The lessened vitality of the beets in silos ' 
badly ventilated, allows of an accumulation of the gas 
produced by the respiration of the roots, and this gas is ; 
tsubsequently given off in the battery. — L. J. de W. 

S ncrustation [^^'ugar Works'] ; Use of Aluminium and Us 

Compounds for Preventing . A. Besson. Bull. 

Assoc. Chim. Suer, et Dist., 1904. 21 , 1136—1137. 

\s the efficacy of aluminium salts in preventin/^ the 
ilormation of an incrustation during concentration is 
dependent on the alkalinity of the juice, it is preferable 
to use some compound containing a feeble and volatile 
acid, and bisulphite of aluminium specially prepared 
in concentrated solution is found to nnswer, while 
nt tiic same time the juice gets the benefit of a slight 
sulphiting. The quantity to be added to second carbonated 
juice with an alkalinity of 0*15 to 0-20 is 0*DI to 0*02 
gnu. of alumina per litre, the juice being then concentrated 
without further filtration. The larger amount of reagent 
(liminishes the alkalinity about 0’()7. The lime and silica 
are thrown out as a granular, non-incrustant silico-iiluminate 
of lime. — L. .T. de \V. 

“ Mangifera Indica^' L, \^]\IangoTree] ; The Gum of . 

1\ heineland. J. Bharm. Chim., 1904, 19 , 584— .593. 

1 HE gum of the mango tree ih sold as an astringent drug 
in India. It occurs in lumps varying in size from that 
of a nut to that of a small egg, of an amber to reddish- 
yi llow colour, almost transparent and showing a brilliant 
I'onchoidal fracture. 'I’he sample studied contained If)*.*)? 
jier cent, of moisture and the mucilage was only partially 
soluble in water. Calculated on the dry substance, the 
soluble portion amounted to 39 ‘36 pi*r cent. 'J'he soluble 
portion possessed a rotatory power [o],, =* — 2.V33'^. The 
gum contains a directly oxidising enzyme (aeroxydase). 
\\’hen hydrolysed by 3 per cent sulphuric acid, the gum, in 
the mr-dry state, yielded 7> *42 per cent, of reducing siigar'^ 
c.iiculatcd as invert sugar, which included 73*33 per cent. 
<>l galactose and 35*09 per cent, of pentoses. Arabinose 
wa^ isolated from the latbT in the crystalline condition. The 
poitioii of the mucilage insoluble in water yielded 86**28 
pci cent, of reducing sugars, calculated on the substance 
eoiitaining IO’.'jI per cent, of moisture. Those sugars in- 
cluded 32*08 per cent, of galactose and 42*87 per cent of 
pentoses.— J. F. B. 

United States Patent. 

\ch} oo-de.r trill ; Process of Making . G. Kcynaiid, 

Paris. U.S. Pat. 76 1, .542, May 31, 1904. 

'V! HROu-DEXTKiN, it is Stated, may ho prepared from “acid 
jccats” by mixing the peat wdth 3 — 5 times its weight of 
water and heating the mixture under a low pressure in a 
digester to a temperature of 110'^ — l.')'F C. for 30 — 60 
miinites, according to the degree of acidity of the peat, 
thereby converting the amylaceous matters of the peat into 
<lc\trin.— ,T. F. K. 

French Patent. 

Su'itir ; Boiling and Crystallisation of — — , at a High 

Temperature. J. B. L. Aurientis and U. Fontenilles. 

Addition, dated Nov. 11, 1903. to Fr. Pat. 326,433, 

Noa. 18, 1902. (See this J., 1903, 812.) 

'I' HE present addition deals with the crystallisation of sugar 
contained in saturated syrups at a temperature higher than 

K'o AAiththe addition of grain sugar (“ semoule '’) in 

varying proportions according to the degree of saturation 
of ihe syrup. The residual syrup from each operation is 
used for melting afresh quantity of sugar similar to that, 
which yielded it, so as to avoid second and third runnings 
sugars.— T. H. P. 


Xm-BllEWIHS. wm, S^BITB. Xte. 

Snzgmef lAnaSroxydase ] ; Studg of the Atthn gf an Itf 

direct Oxidising . E. Bourqu^t and L. Marohidier. 

Oomptes rend., 1904, 138, 1432— 1434. 

The oxydases proper [aeroxydases] take up oxygen from 
the air and transfer it to certain oxtdisable b^ieS j the 
indirect oxydases [ana^roxydases] on the other hand only 
exert an oxidising aotion in presence of hydro^n (teroxide 
or similar bodies, which they decompose, authors 
have studied the action of the ana^rox^'dase present in an 
infusion of oatmeal upon vanillin in presence of hydro^n 
peroxide. The experiments were carried on at a temperature 
of 30” — 83® C. for 24 hours. The product of the oxidatioh 
was identified us dehydrodivanitlin, which is the same 
])r(>duct as is formed by the action of the aCroxydase of 
gum upon vanillin. The aeroxydases and ana^roxydases 
possess certain other properties in common ; in particular, 
the presence of as much as 50 per cent, of alcohol does not 
interfere with their activity, but minute proportions of 
bydrot'yanic acid paralyse them. The authors take the view 
that the aeroxydases are composed of a mixture of two 
enzymes, one a hydro.vgdase, capable in presence of air of 
converting water or certain ether bodies into the corre- 
sponding peroxides, and the other an indirect oxydase 
decomposing these peroxide's with liberation of active 
oxygen (compare this J., 1903, 384). — J. F. B. 

Yeast ; Toric Action of Chromium Compounds on — — 
E. Pozzi-Escot. Bull. Assoc. Chim. Suer, ct Dist., 1904, 
21 , 1141—1142. 

Kxcekimekting on a bottom fermentation beer yeast at 
19® — 20° (/., the author finds that the toxic action of 
chromium compounds depends on the nature of the com- 
bination of the chromium in the compound, the action being 
a raaxiniuni for chromic acid and a minimum for salts of 
chromium. The ellecl of 0*1 grin, of chromic acid per 
litre is clearly maiked even in presence of a large quantity 
of yeast ; chrome alum only begins to produce an effect 
when 3*5 grras. per litre are added, and the grow^th is still 
actue when 10 grms. are present. — L. J. de W. 

Zymase and Alcoholic Fermentation. P. Mazo. 

Compte.s rend , 1901,138, 1514 — 1517. 

The decomposition of sugar into alcohol and cai bon dioxide 
is a very general phenomenon in living cells under normal 
conditions. Zymase is an enzyme of aerobic life and its 
action on sugar is to be regarded as a digestive pheno- 
menon. In FJurotwpsis Gayoni (sec also this J., 1902,287) 
the zymase is found excluMAcly in contact with air in 
strictly aerobic cells; their richness in zymase decreases 
with the age of the cells, and it soon disappears entirely. 
The formation of zymase in absence of air, in plants which 
apparently have lost their zymase, should be considered not 
as the result of an effective production, but as a regenera* 
tion, more or less slow and incomplete, of zymase which 
has lost its, activity. In normal life the zymase is destroyed 
after it has acted, probably by oxidation, and alcoholic fer- 
mentation in anaerobic life is to be regarded as the con- 
tinuation of an enzymic action originally alTobic. Under 
anaerobic conditions the zymase is enabled to accumulate, 
and continues to produce alcohol after the yeast has ceased 
to multiply and assimilate that product. As regards the 
mechanism of the action of zymase, the author expresses 
a view identical with that formulated by Buchner and 
Meisenheimer (this J., 1904, 262).-- J. F. B. 

Pure Yeast System ; Application of HansetCs — — for 
English Stock Beers. N. II. CUiussen. J. Fed. Inst. 
Brewing, 1904, 10, 308—315. 

The system of siugle-cell yeast has not hitherto gained a 
footing in England for the manufacture of stock beets, 
owing to the fact that the type of secondary fermenfsatioti 
'peculiar to English beers cannot be eflbeted by tbe easie 
yeast as carries out the primary fermentation. 
the existence of specific secondary yeaste la# 

but tiie author has now discovered a new^ 


7^' ' JOCBMAL 'Of 



slwraUitittg, budding fungus, belonging to tbe Torula group, 
wbiQli pOssesBes the peculiiu' proper^ of .eouditionmg beer 
in such a way as to create the typical English flavour and 
coaditiou. Tins fungus, to which the name of Brettanomyces 
given, exists in several varieties, some of which are 
liarmfnl. It produces a slow fermentation in wort or in 
beer fermented by ordinary brewers’ yeast; the carbon 
dioxide produced by its action is retain^ very firmly, and 
forms a copious and lasting foam. A somewhat considerable 
amount of acid is formed, accompanied by ethereal substances, 
which at once call to mind the flavour of stored English 
beer. If a few drops, of a pure culture of Brettanomyces 
be sown in a bottle of pasteurised beer and stored at a 
temperature of 75'^ — 85® E. for 10 — 14 days, the beer ac- 
quires the English character. The beer employed for this 
purpose should have reached a certain limit of attenuation 
during primary fermentation. The author suggests that 
Brettanomyces is a minor constituent of English pitching 
yeast, or may enter the beer at some stage us an infection, 
and that its presence is indispensable for the secondary 
fermentation. He proposes that the question of single cell 
yeast for English beers should be re-opeued, that the 
primary fermentation should be conducted with pure beer 
yeast, and that pure cultures of selected varieties of Bret- 
tanomyces should be employed for secondary fermentation. 


uasituckabte by the proteolytic euiymeC. It ouiy W 
assumed that the rapidly aotbg poptase hM courteted u21 
that it is capable of attacking In^g the period of MrmiBa« 
tkm on the floor and that the bulk m the proteolysis dtning 
mashing is performed by the tryptase. The slow method 
of mashing with low initial heats is not favourable to the 
presence of a high proportion of albumoses in the wort ; if 
albnmoses be requir^, all the above observations indicate 
that Windisoh’s high temperature, rapid-mashing process 
should be followed. Another possible means of raising the 
proportions of albumoses is to add to the mash unmodified 
materials of an albuminoid nature capable of proteolysis- 
by the peptase. The author found that the addition of 
wheat flour did indeed increase the proportions of soluble 
albumins and albumoses in the worts whilst decreasing tbe 
proportion of amides, the total nitrogen remaining the same 
as with malt alone. The addition of maize flour, on the 
other hand, caused a decrease of the amounts of total 
nitrogen, soluble albumins, and albumoses, whilst increasing 
relatively the proportion of amides. It is pointed out that 
from a practical point of view the addition of wheat flour is 
out of the question, hut if it be desired to brew a wort con- 
taining a minimum proportion of total nitrogen Avithout 
reducing that of the amidt* yeast-foods, the addition of raw 
maize may lead to that result. — J. F. B. 


— J. F. B. 

Malting and Brewing ? Transformation of the Albuminoids 

during . F. Weis. Z. ges. Brauw., 1904, 27) — 

389, 405—407, 420— J23, 440—445, 

giving an account of the nature aud pTpportions of 
the different nitrogenous constituents of barley and malt, so 
far as they are known, the author discusses the action upon 
them of the proteolytic enzymes of th(! malt, (ireen malt 
contains a coagulating enzyme, similar to rennet, which 
coagulates milk, and two proteolytic enzymes, one resem- 
bling pepsin and the other trypsin. Referring to a previous 
I)aper (this J., 1901, 141), written before the dual nature of 
the proteolytic enzymes of malt was recognised, the author 
describes how he now uses stannous chloride tor precipi- 
tating the true albumins, zinc sulphate^ for precipitating the 
albumins and alburaose«i, and tannic acid for precipitating 
all albuminoid derivatives higher than the amides and 
similar simple products. The comparison of the nitro- 
genous contents of the filtrates from each of these precipi- 
tates then enables him to differentiate between the products 
of the action of the peptic enzyme and those of the tryptic 
enzyme. The first stage of prote(dysis [of wheat glutinj 
by malt, corresponding to the action of the peptase (degra- 
dation down to albumoses), proceeds with considerable 
rapidity } the action is notable even at low temperatures 
and acquires its greatest intensity at 5l"('., at Avhich tem- 
perature it is nearly twice as stvoug as it is at 35® and at 
C. The tryptic prbteolysis (degradation from albumoses 
down to products unprecipitated by tannic acid, c.g., 
amides) tokes place very much more slowly than the peptic 
proteolysis. The action at temperature-s below 15® C. is 
almost nilf and it proceeds with greatest intensity at 45° — 
50° C., but the action at 35® ( is very little weaker than at 
47° Both enzymes cease to act at temperatures about 
70° C, In practice, therefore, the result of the proteolysis 
will be different according to whether the mash is started at 
35° C. and raised only slowly or whether it is started at 
50°-j-60° C. The proteolytic enzymes are unaffected by the 
kilning process j their action is not confined to albumihs of 
the same origin but extends to other albumins, of animal 
or ve^etshle origin, which may be added to the mash. 
There is little doubt that the germinating power of barley 
depends to a great extent on the activity of the proteolytic 
enzymes, ^d these should therefore play a part in the 
determination of the malting value of barley. Analyses of 
malt mashes on the large scale, starting at 35° C-. and 
rising only slowly, showed that no notable increase in the 
proportion of albumoses took place during mashing. Tbe 
pr^eolytio acdou was most intense during the second and 
third houra of the mashing, but the increase of total nitrogen 
was mainly accounted for an increase of products of the 
lowast types [.amides and the- like].; A oonsiderahie amnunt 
of soluble 4b«inin survived the mashing, whence it is con- 
cluded that a portion of the, malt-alb unj in is practically 


[ Wortl Coolers ; Use and Abuse of — L. Briaut. 

J. Fed. Inst. Brewing, 1904, 10 , 286 — 298. 

The results of the passage of tlu' wort through the open 
cooler are discussed under the following heads . — 

Infection, — The temperature at which the wort Is gene- 
rally discharged from the cooler is 165° F., but after about 
two-thirds of the total quantity have run off, the temperature 
will have sunk to 140° F., and the last few barrels may have 
cooled down to 120 F. before the\ ai*e discharged. The 
number of infecting oigauisms which] enter th(‘ wort in the 
cooler is enormous, even under favourable conditions, but 
j the damage done hy infection does not become serious 
I unless the temperature becomes dangerously low before 
' the wort has been run off. It is advisable, therefore, to 
I sterilise the last few barrels of wort from the cooler b\ re- 
i boiling before passing on to the refrigerator. Thtt chief 
' sources of infection are the proximity of orchards and 
j stables and tbe entrance of dust from the barley and malt 
machinery; it is sometimes advantageous to enclose th? 

^ cooler room and to admit to it nothing but filtered air. 

Deposition of Sludge. — The wort leaves the hop-back it> 
a clear condition, but as the temperature falls a flocculeuV 
deposit separates out in vntiablo amounts. This deposit 
i contains, iu addition to miAclianicul imparities, albuminoid 
I matters, hop-resins, and mineral mutters It is desirable, 

! but not perhaps absolutely essential, that this sludge 
I should not be allowed to pass on to th(‘ fermeutation tuns. 

Hot Aeration, — line of the most important objects of 
j the cooler is to enabh* the wort to combine at a high tem- 
! perature (180° — 190’ F.) with a suitable quanritv of oxygen. 

! This object can, however, be attained very effectively by 
[ the injection of air into the mu in through which the hot 
wort is being pumped, lu large ordinary cooleis it is 
sometimes advisable to run the wort continuously through 
them, withdrawing it at the surface. In the case of double 
coolers, a thin film of wort may be exposed to the air in the 
top vesstd, whilst it is run continuously into the deeper, 
protected, lower vessel for sedimentation. — J. F. B. 

Top-Fei'weniation Beers ; Chilling and Filtering of — . 
III. H. van Laer. J. Fed. Inst. Brewing, 1904, 10 , 
347—355. 

The author describes, aud reports favourably on, the Witte- 
mann system of collecting the aromatic gases of fermenta- 
tion, and applying them for the carbonation of beer (this 
J., 1904, 618). In order to obtain a fine aroma in chilled 
aud carbonat^ beers, tbe author strongly recummends the 
Continental practice of passing the iKuling vrort fromrth© 
coppers on to dry hops in the hop-back. — J. F. B, 

Fermmbsd Beverages ,* Native African ~1-. H. van Laer, 
^ Ann. do Ja Brass., 1904, 7^ 241 .. 

natives of Africa prepare a number vOf .fiernusofod 
drinks by spontaneous fermentation, the yeasts being eh^beiR 
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pre»ent in r^i^^j^erialitifed or ii^ro4ucedby itwects. 
The fttttliir 4rio|;*i into, it, wo ” 

from nutodnis Offla^im y ig direj^tly^fermentablo ,8ngai;9 • and 
“been/’ th# pvbparntion’ of which enthilli thei^Uabora- 
tion of an amylase. Milonga is a wine made from lu^r- 
cane by the natives of the Upper Congo. Just before 
the flowering season, ripe juicy canes are cut into 2-mch 
lengths, and crushed in a mortar, the pulp being strained, 
and the filtered juice diluted with water, and left to ferment 
spontaneously, in jars, for 24 hours, in a shady place. The 
product is sweet, with a small amount of gas, very agreeable 
flavour, although rarely bright. Left for a day in bottle, it 
acquires good condition, but it soon turns sour" The sample 
examined by the author contained 14*72 grins, of dry extract | 
per litre, 25 of alcohol, 1*636 of mineral matters, 2*4 of j 
volatile acids (as acetic acid), 9*3 of non-volatilo acids (as j 
lactic acid), no saccharose, and only traces of glucose and I 
proteids. It manifested slight dextro-rotalion. The sediment 
contained numerous microbes, and a small spherical yeast 
with thick'Walled cells, often grouped in pairs and fours. 
Malafou is the fermented juice of the oil palm, from incisions 
in the bark. The wine is colourless, opalescent, and contains 
16*86 grms. of dry extract i)er litre, 38*2 of alcohol, 2*9 
of mineral matters, 4 • 2 of volatile acids, 9 * 99 of non-volatile i 
acids, and 7*1873 of proteids, hut no saccharose or glucose. 
Hie gravity at 15° C. is I 00 168, and it has a slight 
dextro-rotation. The sediment consisted of microbes and 
various yeasts with granular cell contents. Tokko is a 
>orghum or millet beer prepared by the Sakarras, the grains 
being malted in a primitive fashion, dried in the sun, 
crushed with a little water, and afterwards diluled and 
heated in earthen pot's. This treatment seems to facilitate 
- onversiori, the malt having only a feeble diastatic power. 
When cold, the mass is left to ferment spontaneously for 
‘J4 hours. The beer contuius 31*87 grms. per litre nf dry 
evtract, 31*12 of alcohol, 3*687 of proteids, 0*36 of acetic 
acid, and 1*663 of lactic acid, but no nnluclng substances. 

It is yellow in colour, with peculiar odour and acid flavour. 
I’be ^ediraellt contains microbes, yeast cells, and cells of 
Schizosaccharoinyces Pombe, with uumerous unaltered 
granules of starch, indicating the absence of any high tem- 
perature in the manufacturing process. The first stage of | 
fermentation is evidently alcoholic, the diastase and ferments I 
ictiiig coneurrt'ntly, until the increased acidity cripple.s the j 
‘-mall amount of amyla.se present ; and the fatty acids in 
fhc beer are probably due to lactic ferments, since My- 
coderma aceti would have reduced the proportion of 
alcohol. 'Idle ]\Iatabele boil a mash of sorghum, millet, or 
maize iu large earthen pots. After cooling for 24 hours, and 
wlicu fermentation has comnaenced, a quantity of malted 
'orghuni, equal to about onc-tbird of the original raw 
material, is tidded, and fermentation proceeds briskly. In 
three days after boiling, the liquid is strained through 
hempen biigs, and is ready for consumption. The taste is 
icid and refreshing, something like weak cider. The author 
has malted sorghum and millet by steeping for three day? 
in a 0*5 per cent, solution of salicylic acid at 25° C. Spread 
out to u depth of 8 — 10 cm. between filter paper, the grains 
'icgin to “chit” in two days. In nine rhiys the malt is j 
tiuished, and when dried in the air, crushed, and mixed with j 
'A ater, gives only a very imperfect conversion, even after five { 
days at 60—68° U.—C. S. 

ir/ne Brandies; their Verivatiojif Adulterations, and 
Analr/iU according to “ Chemical Functions by the 
Paris Municipal Laboratory Method. . 1 . Pharm, Cbim. 
1904, 19, 484—491 and 593—604. (See also this J. ! 
1903, 433). 

•"^lUKiTs may be classified under two heads natural 
alcohols aU(j! fodusfi’ial alcohols. The natural alcohols are 
distilled ffom the .fermented ^'uices of grapes and other 
traits iwd sugar p^ne ; ibcii; chajructer depends on the 
aromatic “ impurities ” deriyed.from the plants from which 
they are prepared. The industrial alcpbols are used only’ in 
their purified form as’ “ neutral alcohol ” ; they are obtained 
from ^bept-root, potatoes*. gr«n, and qth^r amylaceous 
materials, ^ .'i 

Whie J9irandtes«->^1^ese are produced, mainly in the 
Weat and ^oath of i the.most are those 


made m the Oharentes distrki^ vrhlte wine* yielded by 
crapes of the « F^le blai^l^ ” best bping the 

Grande ChampagHe of the Co^c district The Ohareutais 
stills are of a special type, and the method of distillation is 
characteristic of the district (see also loc. ciL). The braudy 
“ borne chauffe,*^ leaves the stills at an alcoholic strength 
of 70° ; it then undergoes an ageing process for five years 
in presence of air, during which period its alcoholic strength 
decreases by volatilisation to about 50° In other districts 
of France, brandies are made on a diflferent principle, 
mainly from grapes of the Piepoul variety. Wine brandik 
contain all the volatile principles of the grape; the “Folle 
blanche” grape, especially, is very rich in a perfumed 
cBsenlial oil cousistiug of ethyl and amyl esters pf the 
higher acids of the fatty series, and a small proportion of 
hydrocarbons. This oil is also prepared commercially as a 
“ sauce ” or Cognac bouquet for aromatising the industrial 
alcohols. It is prepared by distilling the lees and pips of 
the grapes with steam ; also synthetically from castor oil. 
The natural brandies also contain volatile by-products 
[higher alcohols, esters and acids], formed by the action of 
the yeast and bacteria, also furfural produced during dis* 
tillation. These latter products are present in very small 
quantities, and their proportions are always well balanced 
in a normal spirit. From the oak casks are extracted 
astringent [tannin], colouring, and aromatic [vaniUSn] 
matters. A little cane-.sugar is generally added after the 
ageing period. The jiroportion and nature of the above 
“ impurities ” determine the value of the brandy, and afford 
a basis for the diagnosis of adulteration. Genuine Cognac, 
being intensely aromatic, is generally blended with indus- 
trial alcohol to an extent depending on the price at which 
it is to he sold. This adulteration never escapes detection 
by the Paris method, which is also perfectly certain in the 
detection of brandies compounded artificially. 

Marc Brandies and Mixed Fmit Brandies^-^MAte 
brandies are absolutely toxic on account of the axcepf 
tionully heavy proportions of impurities. The methoids 
employed for their ilistillation vary greatly, and ' their 
composition varies correspondingly. Two sorts of marc 
are treated ; the rt'sidue remaining after the wine lias been 
racked off is distilled direct, whilst the marc from which 
the juice has fccnm expressed before fermentation Is broken 
up, treated with vvater, and fermented before being dis- 
tilled. Adulteration rarely proceeds beyond blending with 
neutral alcohol. ^Vrtificinl marc brandies are tihvays com- 
pounded with the “ hi'ad ” products from the distillation of 
natural marcs, which are readily detected by anulvsis. 

-J, F. B. 

Alcohol ; Denaturing . R. Duchemin. Rev. Gen, 

de Cbim., March, 1904. 

.Vfxer discussing the merits and disadvantages of the various! 
denaturing agents for alcohol which have been proposed, it 
is concluded that“ methylene 90° regie ” (a product of wood 
distillation of ap. gr. 0 ■ 830, and containing 65 per ctmt. of 
methyl alcohol) is preferable to any other agent hHhOrto 
suggested. It is proposed to add 10 pet cent, of this ptodhet 
to the alcohol; and it is adduced that the deimtunatioA could 
be profitably carried out; the denaturing agent costing about 
100 fra. per hectoliti'e. Other advantages clidmefl are, ^hat 
it cannot be separated from the denatured spirit; it does 
not affect the wicks of alcohol lamps ; it possesses a very 
dissagreeahle taste without having a very bad odour. It is 
also pointed out that it would encourage the wood distilling 
industry.— T. F. B. 

Brundy } its R^ation to the British Pharmacopeia i!md 

Chemical Valuation^ J. ( Utnney and U. T. Beimett* 

( 'hemist and Druggist, 1904, 64, 968—970. 

It has recently been decided in law that as brandy is lar^ml^r 
used as a medicine, it ought to comply with the def^mxi 
given in the“B. P.,” viz,» “ a spirituous liquid cli«tl]l^,:^rOm 
wine and matured by age, and containing not less 
per oei^ by weight or 43^ per .cent by volume ot 
hydroxide.” It was also recommended wat the 
pcopoctipn of eaters ..in hrsody.^sbouldJ)# AO 
TQCjjipo of ahsflinie alcoW*. 
authors and given in the following t«h|Bi S^Wt 
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fhtt the commereiiil value of brandy is la no way pro* j 
portionnl to the amount of esters it contaiiis. | 

I I Volatile | 

WnriRv i ®«tefs per i 

Desonplien. i lOU.OUOof > 

absolute I 

I alcohui. i 

Splendid old Petlte-Cojcuacchampagivc.vintufcc* ■ i 


1875 1 

A leading Cognac shipper’s three star brandy. . 

100 

50 

132 

irt 

Two - thirds high class Cognac, one - third i 
medium value wine - brardy other than , 
Cognac 1 

50 

in 

25 

04 

.Superior (’ognac brandv, vintage llMiQ 

*23 

115 

All pure wine-brandy (75 per cent. Cognac, 

25 per cent, other tlian Cognne) ' 

20 

81 

Two-thirds high class (Cognac brandy, onc-tlnid 
hi^h-class wine-brandy other than Cognac . . 

20 

133 

^leduuE pure Cfignac 1 

20 

list 

iiOW-grade pure Cognac j 

Half wine Drandy, Cognac, half wine brandy ' 
other than Cognac [ 

17 

0*2 

17 


Low-grade Cognac brandy, vintage HUM) ' 

ir, 


Half Cognac winc-braudy, low grade, half | 
wine-brandy of other (‘ountnes, verv low i 
grade ‘ | 

15 

77 

25 per cent, wmc brandy. Cognac, 75 per cent. 1 
guaranteed (but very lowgratle) wmo-brandy I 
other than Cognac 

10 

47 

33*3 per cent, wine-brandy, Cogimc, 33*3 per ] 
eent. wine-brandy other than Cognac, 83*3 per 

cent, gram spirit 

Half low-grade wme-hrandiCH, Cogriin', half 
ditto other than Cognac 1 

10 

61 

7 

lu; 

Gnararteed wine hmnd.v of very low vnwh> . . . { 

r. 

X7 

All grain spirit flavoured to represent brandy. . 1 

5 

13 


SAUITATION: WATEB 
FUSmCATION. & DISINfICTAITS. 

UO— FOODS. 

Co/ fee Berry ; Composition of the Inner Husk of the — — 
B. von Bitto. ,J. Landw., 1904, 52 93. Ohem.-Zeit., 
1904, 28 , Rep., 159. 

Analysis of the inner husk of the coffee berry (^Coffea 
arahica)f which contained 1 1 • 18 per cent, of moisture, gave 
the following percentage numbers, calculated on the dry 
matter: — Ash, 2*96; ethereal extract, 1-29; nitrogenous 
substances, 6-19 ; nitrogen- free extractive matters, 23 • 26 ; 
crude fibre, 66*28; crude protein (by Stutzer’s method), 
4*43. The fat is faint yellow iu colour, and when melted 
only solidifies gradually. On analysis the following results 
were obtained:— Kottstorfer’s (saponification) value, 141*2; 
acid value, 82*7 ; free fatty acid, expressed ns palmitic acid, 
37*84 percent.; glycerides, as tripalmitin, 28*03 percent. 
The husk contains no cholesterin, but gives 0*022 per cent, 
of organic phosphorus, corresponding with 0*58 of lecithin. 
The caffeine present amounts to 0*35 per cent, of the dry 
matter, and the pentosans to 21*50 percent. The ash is 
very* hygroscopic, and at the ordinary temperature dissolves 
in water to the extent of 48*59 per cent. — T. H. P. 

English Patknts. 

Meat Prepaiations ; Manufacture of . A. I?, du 

S. Braga, 8ao Paulo, Brazil. Kug. Pat. 7896. April 5, 1904. 


It is pointed out also tlwt it would he very ditticult to 
distinguish between a genuine ]>randy and one prepared by 
the addition of hkmded synthetic esters to a mixture of 
genuine brandy and so-called “ silent spirit. For judging 
as to the genuineness of a sam])le of brandy, it is necessary 
to make determinations of all the “impurities,’^ viz.y higher 
alcohols, aldehydes, acidity and esters. —.V. S. 

Sutpensiom or Colloids ; Flocculation of, and Agylutinafion 
of Bacteria. II. Bechhold. XXIV., page 730. 

GUjeerm [in Wine'] ; Determination of . J. Schuch 

XXI 11., page 730. 


A QU\NTrrY of the fruit of the papaw family {Carica 
papaya), cut into simill jiieees, is placed in water con- 
taining one per 5,000 parts of hydrochloric acid, and after 
some time the liquid is squeezed out. To this liquid, 
minced meat is added, and after disaggregation of the 
fibres, which may be hastened by stirring, has taken place, 
the mass is dried by heatiog in a current of air, and 
pulverised. J’lie proportions of water and fruit vary, 
according to the quantity of the meat, hut the acid must 
always be used in the smalh'st possible proportion to 
facilitate pulverisation. Such a meat preparation, whether 
powdered or not, is said to keep >vell. — f. H. P. 

(/?.)— SANITATION; WATER PURIFICATION. 


English Patent. 

Distillers' Refuse, Sewage and the like ; Trcalmcnl of . 

L. (’ameron. Kug. Pat. 14,53(5, June 30, 1903. XVIIl. 
B., next column. 

Fkencii Patents. 

Mineral Enzymes ; Preparation of Artificial . 

J. Bonnet. Fr. Pat. 339, 160, Jan. 9, 1904. 

When a solution of a manganese salt is made slightly 
alkaline in the presence of an organic colloid, capable of 
preventing the precipitation of the manganese hydroxide, 
a product is obtained which beliaves as a carrier of oxygen 
in a manner similar to that exerted by an oxidising enzyme. 
These artificial oxydases are prepared by mixing a solution 
of an albuminous substance (e^., white of egg, gelatin, 
serum, &c.) or of certain colloids (e.g., gums, dextrius, &e.) 
with a solution of a metallic salt (manganese, iron, copper, 
&c.) in presence of a small quantity of alkali, alkaline- 
earth salt, or organic base. The products may he employed 
either in the de-oxidised state, iu the oxidised state, in a 
state of sterilisation after heating, or iu the solid state a>. 
obtained by precipitating the solutions by means of alcohol. 

-J. F. B. 

Fermentation of Liquids. G. Johnson and P. R. Hare. 
Fr. Pat. 339,613, Jan. 14, 1904. Under Internat. Conv., 
May 4, 1903. 

See Eng. Pat. 10,093 of 1903 ; this J., 1904, 499.— T. F. 15, 

Dyestuff [and Spirit] from Asphodel Roots, A. P»adoil 
and J. E. Valadon. ‘Fr. Pat. 333,478, Nov. 28, 1908. 
IV., page. 712. 


English Patents. 

Sewage; Method and Means for Treating , ,T. Ilewes, 

Leicester. Kug. J'at. 13,560, June 17, 19(13. 

Thk crude sewage is passed through a small chamber 
provided with valves into settling-tanks, preferably arrangeti 
side by side. The clear liquid passes over a weir at the 
other end of the tanks into a precipitation tank, where it is 
treated with suitable chemicals. The sludge from the 
settling-tanks is allowed to pass into chambers arranged at 
the side of the tanks, where it is dried. The dry sludge is 
incinerated in closed retorts, and the products of distillation 
collected. Idme is added to the incinerated letort residue, 
and the mixture used as a sewage precipitant or “ boiler 
powder.’’ — W. 1’. S. 

Distillers' Refuse ; Sewage and the like ; Treatment of . 

L. Cameron, London. Kug. Fat. 14,536, June 30, 1903. 

The liquid is aerated in a rectangulur tank, wherein it U 
circulated by means of a paddle-wheel. The tank has a 
partition down its centre, but not extending the whole 
length of the tank, thus leaving a space vacant at each end. 
The paddle-wheel is placed in one of the side spaces. When 
oxidation is complete, the acidity* of the liquid is neutralised 
with lime, and alum is added. After settling, the eludge is 
removed, mixed with peat, sawdust, or coal dust, and formed 
into bricks for use as fuel.— W. P. S. 

Filter [for Water] ; High Pressure — . W. /S. RawsOfif 
' London. Eng. Pat. 12,297, May 29, 1903. 

j 8 ke Fr. Pat. 835,676 of 1903 ; this J., 1904, 265.— 





Purified dnd^ Sterility Waier^ aa well a» ef Ifistilled 

W(^j Procenjhtihe Sm^(mne<m J^ifwU$ettm ef . 

A. Baiidiy, Eussia. Eng, Put. 21,668^ Oct. 8, 

1908. 

The water is passed down a fractionalin? column, steam 
being passed in near the bottom. The volatile imparities 
along with any oily matter in the steam pass away at the 
top, whilst the solids separated are drawn off at the bottom. 
'Phe sterilised and purified water is drawn off at an inter- 
mediate stage. The steam passing away is sent through a 
second column, where it is partially condensed, and distilled 
water is obtained. The rest of the steam along with the 
volatile impurities serves for a preliminary heating of the 
water to be treated and then passes away. Should the volatile 
impurities be valuable they can be recovered by means of a 
supplementary condenser. The process of drawing off the 
liquid from an intermediate section of the column can be 
applied to the separation of mixtures of liquids of different 
wiling points, such as crude petroleum, &c. — W. H. (t. 


Rectification of Watet' ; Process and Contrivance for the 
Solti tioUf with the aid of Compressed Air, of Chemicals 

for the . E. Krause, Diisseldorf, Germany. Kng. 

I'at. 9088, April 20, 1904. 

The cylindrical solution ves«el, with a conical bottom and 
uith the internal construction shown, is utilised as follows. ; 
Phe water pusses from a store tank through the U-bend r, ' 
/', h, at such a rate that it drawh air from the pipe d with it. ' 


XIX.-PAPBB.PASIEBOAED.Kc. 

English Patent. 

SulphtUes oad Cojrbonates of Lime ; Treatment and Utili- 

satiom [in Paper Manufacture] of Artificial A. 

Monin, Lyons, France. Eng. Pat. 12,391, May 80, 1903. 

See Fr. Pat. 320,430 of 1902; this J., 1908, 42,-— T.F. B. 
United States Patents. 

Paper Coating nr Enamelling Composition. W. A. Hall, 
Bellows Falls, Vt., U.S.A. U.8. Pat. 701,374, May 31. 
1904. ^ 

The coating composition consists of a solution of caseiu in 
alkali, mixed with a solution of modified starch, serving as 
an adhesive or binder for the enamel base, e.g , china clay, 

- J. F. B. ’ 

Paper Pulp t Manufacturing . 0. Carr, Buena vista, 

Va., U.S.A. LI.S. Pat. 762,1.39, June 7, 1904, 

The process for extracting tannin and manufacturing paper- 
pulp from woods containing tannin consists in reducing 
the wood to chips having a length of fibre sufficient for 
paper-making and fine enough parallel to their fibres for 
efficient diffusion. The tannin ig then extracted and 
recovered, and the exhausted chips are converted into 
pulp. — J. }\ B. 

French Patents. 




Dyestuff [and Fibre for Paper Making] from Asphodel 
\ Foots. A. Badoil and J. K. Valadon. Fr. Pat. 338,478, 
Nov. 28, 1903. IV., page 712. 

Jiice^Flovn Treatment of , for Use in Finishing 

Yarns and Te.vtiles. Soc. Anon, des Rixeries Fran^aises. 
Addition, dated Dec. 2, 1903, to Fr. Pat. 331,639, Aug. 1, 
i 1903. (See this J., 1901,59.) 

This addition deals with the application of rice-flojr, 
prepared as described in the original specification, to the 
sizing and smoothing of paper pulp, the couching of paper 
j in white or coloured sheets, leather dressing, the preparation 
; of vegetable gums in the form of paste and generally for 
! all dressings of a similar kind. — T. H. P. 

Viscose; Heater for the Treatment of . Soc. Franc. 

I de la Viscose. Fr. Pat. 339,564, Jan. 13, 1904. 

1 In the purification of viscose, by heating it at a definite 
temperature for a certain time until it coagulates and be- 
comes insoluble in the saline washing liquids employed 
for extracting the by-products, it is essential that every 
I portion of the mass should be coutiauously subjected 
; to an invariable temperature. The apparatus in which 
. this treatment is effected consists of a hemispherical 
1 vessel surrounded by a water-bath which is heated by a 
1 steam coil. Jn the vessel is mounted a vertical shaft 
I carrying three superposed stirring arms provided with 
scrapers, and designed in such a way that the mass, as it 
coagulates, is reduced to fine granules. The water in the 
I water-bath is likewise agitated mechanically in order to 
ensure uniform distribution of the heat. The saline solution 
is introduced just before the mass coagulates.— J. F. B. 

1 

1 XX.-PINE CHEMICALS. ALKALOIDS. 

I ESSENCES. AND EXTBACTS. 


This air then passes to the bottom of , the vessel, and in | 
1 ising, agitates the hydroxide of lime or barium used, and ^ 
promotes solution. The rising bubbles of air are caught by 
The inverted funnels g, g and «, and pass up to the pipe d. 

To be used over again. The solution clarifies in rising 
through the undisturbed portion w, m, and overflows throuich 
n. The same air being used over and over again, obviates 
the difficulties due to the presence of dissolved carbon^ 
dioxide, this being absorbed by the lime at the be^nning. 


Chloroform ; Preservation of . T6moin. Chem. and 

Druggist, 1904, 64) 973. 

The author states that chloroform to which 0*4 per cent, 
of sulphur has been added, undergoes no alteration oN 
keeping, even when exposed to light.-r-A. S. 


Bromoform; Electrolytic Preparaiion of , E. MfiBbr 

and K. Loebe. Z. Elektrochem., 1904, lO, 409—415. , 
The authors have improved upon the meffiod of 
(this J., 1002, 166) in dispensing with a porottS 
The most favonrible composition of the eifoMM is 




TO8 joxmiSAL’ 


125 gnu«. of potaswnm bromide, 375 c.c. of water, 50 c.c. 
of acetOA^, 5 gtma. of potaeelum bicarbonate, and 1 grm. 
of potaeeium chromate. The latter ingredient een’es to 
inhibit cathodic reduction. A good current-efHciency 
<90—95 per cent.) can only be secnred by allowing free j 
bromine to separate out with the bromoform, and to this : 
end a plentiful supply of carbon dioxide is babbled through ] 
th<^‘ liquid during electrolysis. — W. A. C. I 

Onaiai'ol vilh Lead Peroxide ; Distillation of — — . | 
K. Pschorr and M. Silverbach. Bcr., 1004,37, 2149 — | 
2152. 1 

WiiSTN pheool is distilled with lead peroxide, diphenylone ! 
oxide is produced. Tlic authors have found, however, that ! 
when guaiacol is subjected to the samt‘ treatment it is 1 
converted into veratrol, with the simultaneous formation of | 
catechol (pyrocatechin), the bulk of which remains behind j 
in the form of the lead salt and is carbonised, whilst the I 
veratrol distils over. The lead perox'de acts in this cose j 
merely as a base, and the same reaction takes place on the | 
distillation of the sodium salt of guaiacol, but with a smaller | 
yield. By an analogous process the lead salt of ethyl ! 
vuniilate yielded the correspoudiug ester of veratrie acid, j 
and the lead salt of the monomethyl ether of resorcinol j 
yielded the dimethyl ether oa distillation. — J. F. B. | 

Lvpinidine and Sparteine B AN’ill.stottcr and W. ISlarx. ' 
Bcr., 1904, 37 , 2351—23.57. | 

In 1880 , Liehscher i'^ohited from the seeds of the yellow 
lupin two alkaloids — the cryvStalline oxygenated lupinine ' 
and the liquid, oxygen-free lupinidine to which the formula, : 
CsHjr.N was assigned. The authors have prepared the 
latter base from the mother-liquors after the separation of ; 
the lupinmv. From their analyses of the pure alkaloid | 
they conclude that the above formula is erroneous, and that | 
lupinidine has a composition corresponding to the formula ! 

They also find that lupimdiue is identical with I 
the alkaloid spurUuue isolated by Sienhouse in 1851 from ' 
the broom tree. The alkaloids occurring in the various ; 
Hpeclci of lupin are as follows : — Lupinine, CioHijt >X, in 
Lupinua luteus and L. niger. Sparteine, C'l.-.Hjc.Nj, in i 
L. luteus and L. niger. Lupaiiine, [racemic and | 

Imvorotatory forms] in L. alhus, L. angustfolius [blue ■ 
lupin], and L. perennis. — J. F. H. 


anti addition' jpf i&tc Itlli 

ntr Iht^r effect; the 

handyi^ists ihb action of the alkali and yvMi 
camphor when the equivalent quantity o| iodine is addbd, 
no trace of the mono-iodo-esmphor being produced. 

— J. F.B,'' 

Camphor Derivatives ; Ph\f$iologival Action of CefiMk 
. J. W. Brfibl. Ber., 1904, 37, 2178-^2183. * 

C4mpiiocaih{0.\:ylio acid is practically devoid of phyaiow 
logical properties, but the action of its eaters In au 
homologous series resembles that of camphor, and iocreaaos 
in inverse proportion to their solubility in alkali (we thi;^ 
1902, 1409). The present paper deals with the action 
of the homologous series of oxyalkylidene camphors 
[acylcamphors]. The lowest member, oxymethylene- 
camphor, is readily soluble in an equivalent "quantity .of 
alkali ; the sodium salt is poisonous in a general manner, 
but it is totally devoid of the specific properties of camphor, 
and is to be classed with camphocarboxylic acid. It 
possesses a feeble bactericidal action. The solubility of 
the next members of the scries in alkali decreases with 
increase of the molecular weight, and these bodies are 
comparable with the esters of caraphocarboxvlic acid. 
Like the latter, oxyethylidene- camphor and oxyprOpyli- 
dene-camphor, possess the specific toxic properties of 
camphor. They are nerve poisons, and set up the typical 
“cramping'* actions; they take effect more rD]>idly than 
earaphor. OxNethylideue-camphor is the more powerful 
of the two. Mono- and di-iodo-caiiiphoi were tested for 
their antiseptic properties, both being odourless bodies. 
Mono iodo- camphor acts as an irritant towards the more 
sensitive mucous membranes, but its antiseptic power is 
only slight. I)i-iodo*eamphor ia more powerfully irritant, 
and cannot be used on open wounds ; it might possibly be 
of value when an initial irritant and a secondary resorbent 
action is required. — J. F. 11. 

Oxalaeetic Ester; Product of Spontaneous Decomposition 
of IDetection oj] . L. J. Simon. XXIII., page 730. 

“ Mangifera Indiraf L. [Mango Trer'\ ; 7V<c Hum 
of , i\ Lemelund. XVI., page 721. 

English Patent. 


Orange Flower / Distribution of Certain Organic Matters 

m the . E. C'harahot and G. lailoue. Comptes 

rend., 1904, 138, 1513—1514. 

The greater portion of the efsential oil of the oruuge flower 
is located in the petals, which also contain the highest 
percentage pf oil. During the period of blossoming the 
|)ercentagc of oil in the flower and the weight of oil 
contained in a single flower increase considerably; the 
formation or accumulation of the odorous substances in the 
flower is most intense when that organ is in the stage of 
full development. During the development of the blossom 
the essential oil becomes richer in terpenic esters^ methyl 
anthranilate, and total alcohol ; the esterification continues 
in the blossom, but with fiir less iutemsity than in the leaf 
jand stem. The proportion of geraniol in the oil increases 
daring , blossoming, whilst that of the linalool decreases. 
In the full-blown flowers there is no marked difference in 
composition between the oil extracted from the petals and 
that obt^in^d from the other parts of the blossom, but the 
former is s%htij' richer in methyl anthranilate than the 
latter.— J.'P. B. 

Camphor Group ; Investigations in the — . J. W. Br&hl. 

Ber., 1904, 37 , 2156-2178. 

A cOifTHiBOTioN to the study of the simplest substitution 
compounds of camphor, espScially the halogen derivatives, 
their synthesis and orientation. A comparison is drawn 
betw^een the action of bromine and iodine on oxymethylene- 
camphor in presence of an excess of alkali. The first 
product in either case is bromo- or iodo-formyLcaraphor, 
but the broiuo-formyl«camphor is less stable in presence of 
excels of alkalis than the iodo derivative. The former 
breaks down with the prodnotlon of o-mono-bromo camphor 


li,4-Diainidobenzoic Acid; Manufacture of Aik gl Esters 

of • O. Imray, liondou. From E. Jlitsert, Frank- 

1 furt-on-Maiue, German v. Kng. Fat. lb,6H4, July 29. 
1903. 

See TT.S Fat. 76 1,998 of 1904 ; followoiig this.— T. F. B. 
United States Patent^. 

Halogen Tertiary Butyl Alcohol ; Process of Making . 

T. B. Aldrich, Detroit, Mich., U.S.A. U.S. Fat. 761,188. 
May 31, 1904. 

A KETONE, or a mixture of ketones such as is produced by 
dry distillation of salts of monobasic fatty acids, is halogenised 
(e.p., with a hypochlorite) in such a way as to produce a 
mixture of about equimoleculur paints of free ketone and 
substitution product, which is then condensed to form tri- 
halogenated tertiary butyl alcohol. Thus, trichlorotortiary- 
butyl alcohol is produced by treating acetone with bleaching 
powder ill presence of water, and condensing the product 
with alkali hydroxide. — T. E. B. 

Halogen Tertiary Butyl Alcohol; Process of Making 

. T. B. Aldrich, Detroit, Mich., U.S.A. U.S. Fat. 

761,189, May 31, 1904. 

A KKTONK and a halogen suhstitution derivative thereof m 
condensed^ by means of less than 10 per cent, of alkaH 
hydroxide, to a halogenated tertiary- butyl alcohol. By 
condensing a nuxture of acetone and bromoform with le«l» 
than 10 per cent, of sodium hydroxide, distilling the toix-'. 
ture under reduced pressure to remove the excess ^ 
'acetone and bromoform, and then distilUng the residuo'with 
steam, tribromotertiar}’ butyl alcohol is produced.— T. F. 
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. i “ Dia^inohenimc Acid } Alkpl Esters sf — ., and 
Process ^ smm. E/ BitserC nad^ W.' Epstein, 

Frankfort, Assignors to Farbwerke vorm. IViteistei-, 
Lucius, und Btfining, Hoechst on the Maine, Germany. 
U.S. Pat. 761,998, June 7, 1904. 
p (4-)Aininobenr.oio acid is esterified, and an acidyl group 
introduced, and the acidyl compound then nitrated, 3-nitro- 
4-a(ndylaiDinobcnzoic ester resulting; the acidyl group is 
eliminated and the product i;|gduoed, 3-4 diaminobenzoic 
v sters being produced as white, easily crystallised substances, 
faiily easily soluble in water, and readily soluble in alcohol 
and in ether. — ^T. F« K. 

Licorice Root I Process for Exh'ar.tinp Juice from Dried 

. F. Kvers, Diisseldorf, Germany. U.S. Pat. 

762,032, June 7, 1904. 

^KE Eng. Pat. 1180 of 1004; this J., 1004, 383.— T. F. 11 

XXI.-PHOTOGEAPHIC MATERIALS AND 
PROCESSES. 

f^i/ujune Dpestujfs ; Constitution of . A. Mielhe 

and G. Look. 1\'., pa<:e 712. 

French Patent. 

ri<jincnt l^Pkotographic'] Process ; Fihn for the — 
yVct.-Ges. f. Anilinfabr. Fr. Pat. 339,654, Jan. 16, 1904 

\ r.r.Li r.OJD or collodion is incorporated with oils, fats, 
uaxes, resins, high boiling-point hydroc.'irbons, «S,e,, and 
h-rtned into sheets, which are covered with a film of 
pigmented gelatin in the usual manner. For example, 
U) Kilos, of celluloid and GOO grms. of castor oil are mixed 
together in pro.seuoe of alcohol, acetone, &c., and formed 
i.'tf' sheet's. Photographs produced by this method, when 
stripped from their celluloid backing aud fixed to paper, do 
not present the excessive glossinc.ss exhibited by prints 
pioduccd on jirepared celluloid. — T. F. B. 

XXII.-EXPLOSIVES. MATCHES. Etc. 

Erplosivcs ; Twenty-eighth Annua! Report of Jlis 

Majesty^ s Inspector of . 1903. 

Tiikue have been no moditiention.s of the law during the 
;\eiir. The number of deaths (5) from accidents by fire 
oi explosion in the manufacture of explosives was below 
the average for the decade (6*4). The total number of 
foctorios under continuing certificate or license is 147. 
T’he quantity of foreign blasting explosives imported during 
:lie past tuo years was as follow^ ; — 

I 1902. 1903, 

Lh. Lb. 

Viimglyoerin explosives ; 1,839.277. , S,3»0,(}«2 

<>tliiT explosives;, 1 12,000 . l68 + 2pases 


Of the above 2,330,582 lb. of nitroglycerin explosives 
imported during 1903, however, 1,460,000 Ib. were tran- 
Nhipped from British ports for Other countries. The 
number of detonators imported during the year was over 
17 millions, of which more than 4 millions were trau- 
oihipped for other countries. Dr. Dupre’s report shows 
that of 379 samples of liceused explosives examined by 
him, 339 were passed aud 49 rejected. He has continued 
bis work on the sensitiveness of nitroglycerin to shock. 
When placed between sheets of lead it does not explode 
^vhen struck by a 2 lb. weight falling from a height 
of 46 inches. Sheet lead of even 0*01 inch thickness 
gn atly reduces its liability to exj^osion. Ficric acid, on 
tbe other hand,^ when .placed upon a steel anvil could not 
be exploded by a blow from a 2 Jb. weight falling from a 
height of 46 inches. When thin she^t lead (0*01 inch) 
was placed upon the anvil and the picric acid put on this, a 
blow from a 2 lb. weight falling from a height of only 


4.8 inches readily expkidcA^t. . hiyeaMgatkiQ. was 
as to the; effects of Itaot, lof apil#* of AWtalis oh 
trotoluene and Aniline Black. Tlie former,* when heated, 
takes fire at about the temperature at which gunpowder 
explodes. The latter has to be heated to dull redness Wore 
it fires. A mixture of the two substance?, however, takes 
fire at a temperature lower than either of its oonstitueiits 
separately. The a'ldition of sulphttrio acid or of solid caustic 
jiotash to trinitrotuluene just melted over a steam bath 
produced no appreciable rise of temperature. Should, how- 
ever, the trinitrotoluene be raised to 160° C. the addition 
of cau.stic potash produced instant ignition and sometimes 
an explosion. Two new tests are described for investigating 
Ae .stability of nitre explosive.s. The first consists in heat- 
ing from 2 — 2*6 grms. of dry guncotton, contained in 
small weighing bottles, to a temperature of 130° 0. Two 
equal portions are heated for lialf an hour, the bottles fitting 
fairly well into copper tubes immersed in an oU-bath. 
After weighing, the bottles are replaced iu the bath and 
again heated and weighed, oue after the lapse of 2 hours, 
the other after 4 hours. 3'he loss in weight will, it is 
anticipated, give a measure of the stability of tha explosive. 

In the second test the explosive C2— ■2*5 gems.) is intro- 
duced into a glass tube, 12 ins. long, 0*6 ins. diameter, 
and of about 50 c.c. capacity. This tube is connected with 
a reecivor kept exhausted to 1 m.ra. of mercury, and also 
with a barometer tube dipping into mercury. * After the 
tube containing the explosive has been exhausted it is 
placed in an oil-hath at 130° C. The mercury in the baio- 
meter tube soon begins to fall, and after the lapse of hour 
the. vacuum is restored. This process is repeated after the 
lajise of another J hour. The results of the first half hour, 
though noted, are usually not included iu the subsequent 
records. After this, however, the real test begins, and 
the number of mm. the mercury falU every | or ^ hour is 
recorded, the vacuum being restored after each observation. 
The time allowed to elapse between the observations is 
governed by the amount of gas evolved, ihe object being to 
retain a moderate vacuum (from 1/100—1/50 of an atmo- 
sjihere) throughout the experiment. By a simple cooling 
arrangement applied to the ui>]»er i>art of the heating tube, 
any nitroglycerin iu the explosive is condensed, and the test 
is thus applicable to nitroglycerin exjdosivea, 

Captain Desboroogh’s re})ort on the Testing Station, 
Woolwich, shows that out of 22 explosives submitted, 13 
successfully passed the test. A gas-leak detector has been 
added to the gallery in order to locate the actual places at 
which leakage occurs, and it has also been useful m delect- 
ing the presence of iinconsumed coal-gas after a shot has 
been fired in which there lias been doubt as to ignition. 
The only new departure in explosives has been the combi- 
nation of nitroglycerin with ammonium nitrate. Th© only 
notable change with accessories has been the substitution 
of a waxed for an ordinary paper wrapper in a non-detonating 
explosive, aud it was found that the wax-coated exjploi^e 
was much less sensitive to ignition from an external apark. 
hJxperiment.s were carried out as to the physical effect 
produced on ammonium nitrate explosives by mh^eckmjg them 
to extreme cold— in surrounding the cartridges' wfth solid 
carbon dioxide for 12 hours. The results obtained, ^wed 
that when the explosive was contained in a paper wrapper it 
became so hard as to render the insertion of a detonator 
imi>osslble, w hereas the samples contained in metal tv^rappera 
did not change their jibysical condition. From expiU'iments 
carried ont the oonelusicm is drawn that the visibility df 
sparks or glow^ on firing an explosive in a bore-hole is not 
of necessity any criterion as to the liability to fire ms, but 
the appearance of fiame (as opposed to glow) or ta sparks 
due to the oombustiou of projected evplosive indicates the 
existence of a very gra^ e danger. — G. W. McD. « 

Explosion of Gunpowder ; Ciroumstancos attending 
which occurred in the Mixing^ Home of the Eactorg if 
Messrs, Curtis and Harvey, Lit., at thci Mg/Psh, 
Faverahgm^on Feb, 2, 1904. By Ckph M. Pt lijfd, 
H.M. .Inspegtpr of Explosives, . 

SCO lb. of Toughly mixed powder exploded the 
machine. < ftuis considered that ** the« egplosmuiwwe iiucp^ ; 
probably caused by a foreign eubsitaiioe ' 

ingredients in course of being mixed in the , 
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thilt tbii was most likely to have been a small piece of 
cement from the lining or the wall which was detached from 
a faulty place.” The possibility of lubricating oil, in the 
present ease, olive oil, in contact with ground charcoal 
having caused spontaneous ignition of the charcoal was 
investigated. Two thermometers, one clean and one oiled 
with the olive oil, were placed in charcoal contained in 
cardboard cylinders surrounded with cotton wool, but no 
increase of temperature could be detected. — G. W. McD. 

K.rplosion of Nitroglycerin ; Circumstances attending an 
— — , in the Separating House of the Factory of Messrs. 
Curtis and Harvey ^ Ltd.^ at Cliffe, Kent, on Feb. 18, 
1904. By Major A. C'ooper-Key, H.M. Inspector of 
Explosives. 

About 2,000 lb. of nitroglycerin were in the honse at the 
time, and dense nitrous fumes were noticed coming from the 
huildtng for some seconds before the explosion took place. 
It is considered probable “ that the accident was caused by 
the spontaneous decomposition of the charge of nitroglycerin 
in course of separation owing to the presence in one of the 
ingredients of an imimrity undiscoverable by the analysis 
of a sample, and that the fatal results were due to the men 
in charge failing to make use ot the drowning tank until 
the heat from the decomposition caused an explosion.” 
Experiments showed that the gases evolved in the “ fuming 
off” of nitroglycerin consisted of nitrogen trioxide and 
I>eroxido (48*7 per cent.), nitric oxide (40-7 per cent.), 
carbon monoxide ^3 2 per cent,), carbon dioxide (1*4 per 
cent.), and nitrogen (fi per cent.), and Major Cooper-Key 
considers that the failure to drown the charge was not due 
to the workmen being instantaneously and unexpectedly 
overcome by the carbon monoxide in the fumes. It is 
recommended that arrangements should be made in nitro- 
glycerin works to enable a charge to be drowned in a peri(»d 
measured by seconds instead of by minutes. — G. W. Me I). 

United States Patent. 

Gunpowder. A, II. Robinette, Eostoria, Ohio, T.S.A. 
U.S. Pat. 761,403, May 31, 1904. 

“An explosive powder, consisting of nitrate of potash, ferro- 
cyanide of potash, chlorate of potash, yellow prussiate of 
potash, and granulated sugar. — (' A. M. 

Explosive Cartridge. G. Cornara, Mantova, Italy. 

U.S. Pat. 762,229, June 7, 1904. 

See Eng. Pat. 30,250 of 1898 j this J., 1899, 175. — T. F. B. 

Explosive Compound. W. A. Spore, Argcnta, 111., U.S..\. 
U.S. Pat. 762,446, June 14, 1904. 

Tub explosive consists of corn-pith, potassium chlorate, 
and a uitrated-turpentine binding material. — G. W. McD. 

Explosive, and Method of Making same. E. Steele, Mill 
Valley, Cal., U.S. A. U.S. Pat. 762,447, June H, 1904. 

See Fr. Pat. 336,783 of 1903 ; this J., 1904, .38C.—T. F. B. 

Nitrocellulose ; Ard of Purifying . F. I. du Pont, Wil- 

mington, U.S. A. U.S. Pat. 762,757, June 14, 1904. 

Nituocellulosk is immersed in water, and is subsequently 
brought in contact with a further amount of water contain- 
ing a gan in solution, under pressure, in such a manner that 
the escaping gas passes through the nitrocellulose. 

— G. W. McD. 

Fbench Patent. 

Explosive. J. Btihrer. Pat. .339,552, Jan. 13, 1904. 

Pabaffin (6 parts) is heated to C., and monouitro- 
toluene (7 parts) is dissolved in it at this temperatuxe. Tri* 
nitrotoluene (1 part), iron filings (16 parts), and potassium 
chlorate (70 parts), are then added successively, and incor- 
porated at a temperature of 56^ C. Other metals, in a fine 
state of division, such as oopp^, zinc, &c., may be used in 
place of iron. — G. W. McD. 


IXin.-ANALTTICAL CHEMISTEl 

APPARATUS, ETC. 

Soapstone Fibres. K. K. Guthe. Nature, 1904, 70 132 • 

Pharm. J., 1904, 72, 852. * ' 

If steatite or soapstone be fused in a gas-oxygen jet, a 
dear bead is obtained from which very fine fibres dan easily 
be drawn. These fibre.s^show approximatelv the same 
elastic fatigue and tensile strength as fused quartz fibres of 
the same dimensions, and can be used instead of the latter 
for suspensions. — A. S. 

INORGAN rC--QUAL I TA TIVE. 

Indium [Separation from Alumi?num'\. C. Reoz. Ber. 

1904, 37,2110—2112. 

'I HE author draws attention, in view of recent publications, 
to his former work on indium. Indium chloride in solution 
in absolute alcohol gives, with pyridine, a crystalline precip- 
itate of InCl 3 . SCrJI^N, slightly soluble in alcohol, insoluble 
in ether, melting at 253® C. Indium hydroxide, in presence 
of a little etb}laiiiine hydrochloride, is insoluble in ethyl- 
amine (the presence of the hydrochloride prevents the 
hydroxide from passing through a filter), and this insolu- 
bility can be used to separate indium from aluminium. In 
ammonia, however, indium hydroxide is somewhat soluble. 
The author first described the preparation of crystallised 
indium oxide and its volatility at high temperatures. When 
heated strongly in an iridium capsule, it sublimes percep- 
tibly without previous fusion, and the residue contains 
brilliant minute crystals belonging to the regular system, as 
well as crystals of another shape. Possibly the two are 
In^O^ and In/V corresponding to Fe;;0, and FeoGa- The 
crystalline form of In^Oa is distinguished fiom the amor- 
phous by being quite in.soluble in hot concentrated sul- 
phuric acid. Metallic indium combines readily with 
seleiiiuin and tellurium.— J. T. D. 


INORGANIC-^QUANTJ TA TI VE. 

Prussian Blue in Spent Oxide, ^ c.; Determination of 

by Feld's Method. R. Witzeck. J. GasbeJeucht.. 1904 
47,545-517. 

I'liK author confirms Feld’s observation tb^ti for the 

determination of Prussian blue, in which nie criii'e cyanidi*' 
material is first decomposed by heating with a soiution of 
caustic alkali, give results which are too low, oo account of 
the formation of thiocyanate. Feld (this J., 1903, 1068) 
has described processes which are apjjlicablo to the ex- 
amination of such materials. These methods have been 
largely used by the author, and are recommended as accu- 
rate and rapid. The formation of thiocyanate is entirely 
avoided. The author uses a simple distillation apparatus, 
the distillation flask being furnished with a tap-funnel and 
the main receiver connected to a safety bulb-tube. For 
determining the total cyanogen content, 2 gnus, of the 
sample of spent oxide (or 0*5 grm. in the case of cyanide 
mud) are rubbed down finely with 1 c.c. of N/1 ferrous 
.sulphate solution and 5 c.c. of 8 N sodium hydroxide solution 
for five minutes. 30 c.c. of 8N maguesiura chloride solution 
are then added slowly, with continuous stirring, and the 
whole is washed into the distillation flask (which is of 700 c.c. 
capacity), with enough hot water to bring the volume to 
about 200 c.c. After five minutes’ boiling, 100 c.c. of 
Imiling N/10 mercuric chloride solution are added to 
the boiling liquid, and the mixture is boiled 10 minutes 
longer. All the cyanogen present is now in the form of 
mercuric cyanide. The flask is attached to the condenfer, 
30 c.c. of 4N sulphuric acid are added, and the liquid is 
distilled for 20—30 minutes, the receiver and bulbs contain- 
ing 20 c.c. of 2X sodium hydroxide solution. If the distillate 
bo turbid, owing to the presence of sulphur, about 0*5 grm. of 
lead carbonate is add^, the liquid is agitated, filtered, and ’ 
an aliquot portion taken for titration. The titration is pei- 
formed by adding 5 c.c. of 4N potassium iodide solution and 
then N/10 silver nitrate solution, until a yellowish turhidity 
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'innears. 1 c.o. of N/10 silver nitrate sol ation «> 0*009556 
r»rna. of Prussian blue (FejCyis). The whole analysis takes 
about 1| hours.— H. B. 

ralcium ; Separation of from Magneaiam. C. Stol- 

ber^. Z. angtiw. Chena., 1904,17, '^41 — 744 and 769— 
771. 

V otuTiOAL bibliography is given of the methods of separa* 
t ion of calcium and magnesium which have been more or 
widely adopted, and experiments are quoted which 
^lu,w that the almost universal oxalate method gives 
iccurate results, provided that (1) The solutions are 
Mithciently diluted ; (2) a sufficient quantity of ammonium 
i hloride ’S present ; (.3) the precipitation is effected at the 
hoilinff teraperature, and a large excess of ammonium 
<ivalate is used; (4) the precipitate is allowed to stand 
lor 12 hours before filtering; (5) the precipitate is rodis- 
> )lved in hydrochloric acid and reprecipitated in the same 
manner as at first. The time required for this method, 
however, induced the author to investigate the method 
based oil the different solubilities of the sulphates in 
olcohol; and after many attempts with ethyl alcohol of 
various strengths, and with mixtures of methyl and ethyl 
iiicohols. the following method was adopted .-—The mixed 
salts, in not too dilute solution, arc evaporated with excess 
of suliJhuric acid and the whole of the excess </f sulphuric 
acid is driveu off by careful heating. The sulphates are 
dio-c.sied on the water bath with water more than enough 
to^convert the magnesium sulphate into the hydrated salt 
M.rSO^. 711 ^ 1 ), and when this is complete, methyl alcohol, 
to'w'hi ch has been added 10 per cent, by yoliime of absolute 
etlivl alcohol, is added, tn quantity sufficient to dissolve the 
maiuesiurn sulphate. After a few minutes the whole is 
filtered, and the filter thoroughly washed with a mixture of 
volumes of absolute alcohol and 95 volumes of methyl 
.ilcohol. Tlie magnesium sulphate is completely dissolved ; 
w the calcium sulphate remains ah.solutely insoluble. 
Tlie filter is dried at IU5' C., separately incinerated, the ash 
uMiitcd with 2—:? drops of sulphuric acid, the precipitate 
added, ignited, and weighed. The filtrate is diluted with 
water’ (to prevent sepiration of difficultly soluble lower 
hydrates which is apt to occu«- if the alcohol be at once 
(‘\ai>()fated), heated on the water-bath till the alcohol is all 
driv('n off, and the mignesia either determined as pyro- 
[,hi)>phate or calculated from the determination of the 
fjulphurio acid as barium sulphate. 1 he results are accurate, 
and a calcium determinatiou can he easily carried out in an 
hour - *J. T. n. 

Mffreur,! ; Separation of from Motybdenum and 

'/'unffsten, b/ means of Hi/drnzine. P. Jannasch ami 
W. Bettges. Her., 1904, 37, ‘.^219 -2328. 
rnvH Moh^bJenum.— To the solution contained in a deep 
fiorcelaiu basin add 2—3 grins, of tartaric or citric acid, 
aa 1 make up to about 100 c.c. Heat the covered basin to 
■ihoiit MU° C., add 2 grms. of hydrazine sulphate dissolved 
! ;ii)— 4r) c.c. of strong ammonia, and heat for 15 minutes, 
hn ing fre jiientlv. Pour off through a double filter, wash 
. ^ decantation with a solution of I grm. of hydrazine 
-ulphate in 100 c.c. of water to which 30 c.c. of strong 
ainniotiia have been added, and determine the mercury in 
the filtrate. Collect the precipitate on the filter, add 
<i0 c c. of strong ammonium sulphide solatinn, keep warm 
till the colour changes from yellow to red, and cautiously 
add excess of hydrochloric acid; heat, with stirring, for 
10—15 minutes ou the water-bath, filter, wash with water 
couiaining hydrocbloric acid and hydrogen sulphide, dry ; 
.separately incinerate the filter at a low temperature m a 
porcelain crucible with perforated lid, add the precipitate, 
place the crucible in a nickel dish, aud ignite in a stream 
of oxygen till the sulphide is completely converted into 
tnoxido. 

From Tungsten —Proceed, for the mercury, exactly as 
above, save that the addition of tartaric or citric acid is not 
uocessary. Boil down the filtrate to 60 c.o., add, very 
c.uuioosly, fuming nitric acid till the hydrazine is destroyed, 
boil down, transfer to a weighed porcelain crucible, 
plete the evapoiatim to dryiless, heat Inl ah air-bath, and 
tlu u to redness over a ffaine, and weigh. This method is 




obviously available only when the filtrate from the merci^ 
contains no fixed substanoe other than tnogstio aeid. 
Attempts to determine tungsten in tungstates by precipitation 
as sulphide, or as tungstic acid or anhydride by direct pre- 
cipitation with acids, all failed. With the aid of hydrazine, 
however, the latter mode of precipitation was made qnanti- 
tatively accurate. The tungstate is dissolved in about 
50 c.o. of water, heated to boiling, and a mixture of 2 grms. 
of hydrazine hydrochloride disiolvecl in 10 c.c. of water 
with 22 c.c. of concentrated hydrochloric acid, is added. (The 
acid may be added first and the hydrazine solution imme- 
diately after, but the hydrazine must not be added before the 
acid.) A precipitate forms, at first, whitish, but gradually 
becoming deep yellow, citron yellow, and green. The 
liquid is gently boiled, with frequent stirring, for 20—25 
minutes, aud evaporated to about half its hulk. The pre- 
cipitate is allowed to settle, poured through a double filter 
(putting hack any turbid filtrate till quite clear), washed 
thoroughly with 1:10 nitric aeid, the filter and moist preci- 
pitate ignited in a porcelain crucible, and the residue 
moistened with a few drops of nitric acid, and again ignited 
till constant in weight.— J. T. D. 

Palladium ; Determination of and Separation from 

other Metals by Means of Hydrazine. P. Jannasch and 

W. Bettges. Ber., 1901, 37, '2210—2219. 

Pure palladium was prepared from the commercial metal 
by dissolving in nitrohydrochloric acid, evaporating to 
dryness, taking up with water and hydrochloric acid, 
diluting considerably, and precipitating at the boiling 
temperature with hydrazine sulphate. After digesting at 
lOff* C. for some time, the precipitate was filtered off, dried 
and ignited. This precipitate, however, contained copper 
(which was removed by a repetition of the process) and 
oxygen, the latter in variable amount, corresponding in 
some instances with Pd.jO. By ignition in hvdrogr*n the 
oxygen is removed, and pure silver-grey metallic palladium 
obtained. For the determination of palladium, 0*3 — 0*5 
grm. of the pure metal is dissolved in aqua regia, the 
solution evaporated, and the residue taken up with a 
little water, and 20 drops of dilate hydrochloric acid, 
heated till solution is complete, diluted to 120 c.c., and 
heated to boiling. The solution of 1 grm. of hydraziue 
sulphaie in 20 c.c. of water is added, the liquid heated on 
the water bath for 20 minutes, allowed to stand in the cold 
for two hours, filtered tbri>U2;h asbestos in a hard-glass 
tube, the precipitate well waslied with hot water, dried at 
120° — 130° (’ , and ignited ia hydrogen. When water 
ceases to be formed, the hydrogen stream is stopped, and 
the palladium allowed to cool in the desiccator and weighed. 

Separation from Pota'fsium or Sodium . — Proceed exactly 
as above. Boil down the filtrate to 50 c.c., add cautiously 
a few c.c. of fuming nitric acid to destroy the h} drazine, 
evaporate to dryness, take up with a little dilute sulphuric 
acid, and evaporate, weighing the potassium or sodium as 
sulphate. 

Separation from Magnesium or Zinc. — The palladium is 
determined as above. The magne^iura or ziuc can be 
precipitated directly by means of sodium phosphate and 
ammomu or sodium carbonate respectively, without removing 
the hydrazine. 

Separation from Iron. — Determine palladium as above. 
Destroy the hydraziue, and precipitate the iron with 
ammooiai — J. T. D. 

Chromic Oxide in Chrome Leather ; Note on the Deter^ 

minalioti of and Separation the Same from 

Aluminiufii Oxide in the Presence of Aluminium Salts, 

H. K. Procter. Collegium, 1904, 192. 

The Procter and Griffith, method of Aising ihe aSh from 
chrome leather with a mixture of sodium carbonate and 
magnesia lovis (this Journal, 1900, 223) has been thortmgbf;^^ 
confirmed as regards aochracy, and for convenienoe a<ttd 
rapidity leaves Tittle to be desired. Should alambfiim be 
present it is perfeetly easy to rednoe the solutton with 
albohdl, #«figh the mixed oxides, add deduct the 
of ehromiutii calonlated from titration as stated by Appeliil 
(this Jonmal, 1204, 5S2) ; or precipitate the ahiaihi» at 
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once from the acid lolutiou by ammonia and ammonium 
chloride, with the usual precautions to avoid precipitation 
of chromic acid. — R. L. J. 

ORGANIC^QUALITA TI VE. 

Indophenine Reaction. L. Storoh. Ber., 

1904, 37, 1961. 

The effect of oxidising agents in promoting this reaction 
for thiophene (blue coloration with isatin and pure sul- 
phuric acid) seems to be solely due to the heat developed. 
The same effect is produced by adding water or by simply 
warming the mixtuie without addition of water. — K. 

Oxalaceiic Eater ; Product of Spontaneous Decomposition 

of [Detection o/]. L. J. Simon. Comptes rend., 

1904, 133^ 150.5—1508. 

Oxulacctic ester on keeping undergoes spontaneously a 
change, resulting, in the probable formation of a dihydroxy- 
qoinonic derivative. Such a sample gives with alkalis a 
deep violet coloration, which deepens gradually, and is 
destroyed by excess of the reagent. The same coloration 
can be obtained at once by substituting alkali borate or 
formate for the hydroxide, and the solution can then bo 
boiled wiih excess of the reagent without fear of destroy ing 
the colour. This reaction may be used to identify oxalaceiic 
ester. — J. T. 1). 

ORGANIC-^^QUANTITA Tl VE. 

Tannin Deternuuation ; [Filtration of Quebracho and 
Mangrove Extracts]. K. Schorlemmer. (-ollegiuiu, 
1904,’ 137—144. 

Two litres each of various quebiacho and mangrove ex- 
tracts were prepaied as for analysis by the method of the 


Interntt. Assoc, of Leather Tradea Chemists, halved into 
portions A and B, and the times occupied in filtering the 
various fractions recorded (see table). The chief points of 
! interest were (a) the length of time, usually several hours, 
i required to filter a quantity of these apparently clear liquids 
I through the “ S. and S. No. 605 hard paper and (5) the 
I irregular behaviour, with these materials, of these papers, 

I though they were all taken from one and the same packet. 

I The 600 c.c. fractions, less 50 c.c. removed to determme the 
contents, were passed each through a second filter II. A. or 
! II. B., as in the method for finding the “ correction factor 
: of the filter-paper,” and here the time required was usually 
a matter of minutes. In the first filtration, substances are 
1 removed which, even after the factor has been applied, 
represent appreciable percentages of insoluble matters (see 
last col. in table), although, with two exceptions, all the 
i liquors appeared too clear to require filtration. Four dif- 
I ferent values for insoluble matter were obtained from one 
and the same extract (Expts. No. 8 and 9), as the result of 
, four trials 8.A., 8.B., 9.A., 9.B. In four instances 
weigiied filter papers were employed and the dried deposits, 
after removal of soluble matter by washing, determined by 
difference. Tlie weights so obtained bore a definite relation 
' to the times requited to filter, being gieater us the latter 
, were longer. The value of applying a correction factor in 
! the analysis of ihese materials w'ould appear to he small 
' because (1) filtered and nnfiltered liquors behave differently 
I towards the papers and (2) the papers themselves show 
large differences in behaviour. The percentage of total 
I soluble matter determined by evaporating 50 c.e. from 
(titrate (5) was in most cases identical (occasionally higher) 
with the result deduced from filtrate (o) plus the correction 
factor. In the table the figures in hiackets are difftrences 
(losses) in mgrms. per 50 c.c. from the contents of 50 c.c. of 
oiiginal unfiltered liquor. In other words, the looses in 
filtrate (5) are almost the same as the losses m filtrate (u) 


Table showing the times required to filter {in houm) and refiUer (m mmutes) Quebracho and Mangrove Liquors. 


Tiltoi* 1. 


Filter II. (n) (7) 



(1) 


(2) 

(3) 

(4) 

(5) 

— 


Next 50 c.c. 

Next 6(M1 c.c. 



First 2r)0 c.c. 
Hours. 

Filtrate (a). 

Hnnra 

Hours. Mgrms. 

Filtrate (5). 

Honrs . **^”'** 
"OU18. 

First 250 c.c. 

1 Mms. 

Next 50 C.c. 
Filtrate i*. 
Mins. 

1. Quebracho extract y A 
"soluble” (B 

8C 

2*0 

6 

26*0 

2 

30 

8 

0*6 

lOnims 

i 0 

7*0 

4 

40 

16 

2. Quebracho extract f A 
" soluble " In 

2*25 

1*2 

' 4 

86*0 

4 

150 

105 

2’f> 

1*7 

1 3 

36'B 

4 

60 

40 

3. Quebracho liquid C A 
extract “soluble" t B 

8-5 

2*2 

12 

2.5*0 

7 

36 

6 

8*6 

2’.'> 

12 

26*0 

8 

46 

10 

4. Quebracho extract ^ 

14*0 

13*0 1 

6*0 

4*2 

16 

11 

26 0* 

27 *.5* 

13 

14 

40’ 

6 ! 

1 •'iO 1 

1 2 : 

5. Quebracho extiact f A 
"soluble" \ B 

8*0 J 

4*0 

2 

36* 0 

0 

^ 3 ! 

i 1 ' 

42 nuns. 

1 min. 

1 4 

16 mins. 

2 

'5 i 

I 1 

6. “11. (.'aPehu," li-fA 

8*5 

1*.5 

; 12 

26*0 

11 

60 1 

6 ; 

quid IB 

6*7 

1*7 

1 14 

29*7 

II 

30 I 

i 1 ! 

7. “ Mimosa I)." ^ 

1*7 

2*2 

0*8 

2*0 

, 7 

1 0 1 

30*7 

35*6 

6 

7 

65 * 

60 

1 16 

1 20 i 

8. Manurovc extract . | 

7*0 

70 

2*5 

2*6 

f 6 ! 

1 6 

36*6 

40*6 

4 

6 

1 120 

90 

GO 1 

45 

0. Mangrove extract ( A 

1*0 

0*7 

1 8 

1.3*0 

7 

1 40 


same as No. 8 — ( B 

8*0 

8-0 

1 i. 

36*0 

8 

40 

“ 1 


♦ Only part <»t the required amount liltered in this time. 


Correction i 
Factor i 

+ mgrius. I 


‘ Insoluble 
Matter." 
Per Cent. 


* I II Oi > 

3 ' o-a 

6 ' 1-16 

r> , I’lc 

3 2- an 

0 ' 2*00 

0 0*27 

0 0*63 

3 , 1*72 

1 2*45 

1 I 1*18 

4 : 1*00 

4 0*86 

5 I 0*18 

2 I 1*09 

1 2*00 


after correction by the plus amount due to the factor, so 
that equally true results might be obtained more simply by 
rejecting a larger quantity of filtrate, say 400 c.c., than at 
present customary, before collecting for evaporation. 

— R. L. J. 

Glycerin [tn Wine] ; Determination of by the Lime 

and by the Iodide Method. J. Schueb. Z. landw. 
Versuchsw'. in Oesterr., 1904,7, Hi- Chem.rZeit., 1904, 
28, Rep* 

The differences, expressed in grams of glycerin per litre of 
wine, between the results obtained by the lime method and by 
the iodide method of Zeisel and Fanto, are stated as follows : 
— For while wines, — 0*35 to + 0*20; for red wines, —0*51 
to 4 - 0*77 ; for sweet wines, — 1*21 to + 1*21. These 
differences, even in the case of sweet wines, are not 
Buificienily great to cause the lime method to be replaced. 


especially as the glycerin obtained by the iodide process 
; can only be regarded as ” crude glycerin.” 'ihe lime 
; method has the advantage of allowing a number of deter* 

I minations to be carried on simultaneously, without delaying 
the other determinations of a wine analysis. To do this 
i with the iodide method necessitates the use of a number 
j of expensive pieces of apparatus. — T. H. P. 

! XXIV.-SCIENTIIIC & TECHNICAL NOTES. 

I 

I Suspensions or Colloids ; Flocculation of — , and Agylu' 

I tination of Bacteria, H. Bechhold. Z. physik. Chem.,, 
j 1904, 48f 385 — 423. (See also this J., 1904, 668.) 

I The author’s experiments related to : — (1) The flocculation 
; l)y various electrolytes of suspensions of mastic, bacteria 
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(chiefly typhus bucterU oultivatud on bouillon, killed with 
“formol” and washed in a centrifugal apparatus with 
distilled water) and agglutinin-baoteria (typhus bacteria 
treated with the serum of a goat which had been inoculated 
with typhus bacteria) ; and (2) the influence of various 
colloids of the first order (gelatin, serum, gum arabic, &c.) 
ou the action of the electrolytes. The results may be 
sammarisod as follows Below a certain concentration of 
the electrolyte and of the suspension, no flocculation takes 
place even on prolonged contact. Above these limiting 
cooccDtrations, within certain limits, the rate of flocculation 
increases with the concentration of the electrolyte and of 
the suspension. No essential diflference can he observed 
between the flocculation of bacteria, agglutinin-bacteria, 
and unorganised su-^pensious or colloids. The flocculation 
of bacteria and of agglutinin-bacteria, like that of true 
«aspensions by electrol} tes, depends upon the valency of 
♦he cation, its rate of migration and decompcsition-potential, 
iind the ionisation of the electrolyte. The flocculation 
ot bacteria suspensions cannot be effected by mono- and 
di-valent cations of high decomposition -potential. The 
flocculation of unorganised suspensions or colloids of the 
second order (^inorganic colloids) can be prevented by 
colloids of the first order (albumin, gelatin, &c.), but the 
hilfer have no influence on the flocculation of agglutinin- 
hiicK ria. The irregular action of salts of trivalent cations 
lu effecting flocculation, is ascribed to the envelopment of 
the suspension by colloidal aluminium hydroxide, ferric 
hydroxide, &c., produced by hydrolytic dissociation. By 
treating bacteria with lead nitrate, alcohol, acids, See., 
products are obtained which, with regard to their behaviour 
^o\^ar<ls electrolytes, form intermediate steps between 
bacteria and aggliitinin-bactcria. When a bacterial suspen- 
sion IS subjected to the action of an electric current, the 
bicteria, like all true suspousions, migrate to the anode. 
Ai;glutinin-bacteria are agglutinated by the electric current. 
With regard to flocculation by salts, agglutinin-baoteria 
behave like unorganised true suspensions, whilst bacteria 
behave like unorganised suspensions to which a colloid of 
the first order has been added. — A. S. 

r//£: sciWNCK nESEAncu laboratory 

AT MANCHESTER. 

The chemical research laboratory, including a library of 
technical works and periodicals and a fine collection of 
chemical specimens, relating more particularly to that 
ilepartment of organic chemistry embracing the colouring 
matters, which the late Dr. Edward JSohuuck, F.R.S., 
bequeathed to the Owens College, and which has been 
transferred from Kersal, Manchester, to the college ground, 
was formally opened ou Friday, July 1st, by Dr. W. H. 
I’crkin, tSen., F.R.S. At the same time the extensions of 
the College laboratories connecting them with the Schuiick 
laboratory were declared open. Tlie Vice - Chancellor 
(Dr. llopkiuson) and Prof. H. B. Dixon, F.R.S., spoke of 
the distinction which Schunck gamed by his researches, and 
of the great value which his gift would be to the Manchester 
I niversity. 

In his address, Dr. Perkin briefly reviewed Dr. Schiinck’s 
"ork, especially in connection with vegetable colouring 
matters. He remarked that, great as were the difficulties 
with which Dr. Schunck had to contend in his pioneer 
''ork on the constituents of certain plants, the problems 
''Inch organic chemistry has still to solve, and especially 
those w hich deal with physiological chemistry, will be found 
to offer still greater difficulty. The future progress of 
physiological chemistry maj be said to depend largely on 
the acquirement of an accurate knowledge of the nature of 
Mtarcb, albumin, and their decomposition products. When 
investigating problems dealing with the constitution of 
natural products, it should always bo borne in mind that 
Nature not only builds up its complicated substances from 
the simplest materials, but that all its operations are carried 
out at ordinary temperatures and without the use of 
powerful reagents. 

A luedallioQ portrait of the late Dr. Schunck, which 
Mrs. Schunck has presented to the University, was unveiled 
by her son, Mr. Charles Schunck, and was formally accepted | 
by Mr. E. J. Broadfifld on behalf of the University Court. 


TBADS BEVOBt. 


iScofie. 

Radium, and other Radio- A cnrE Elemejits. A popular 
account treated experimentally. By Leonard A. Levy 
and Herbert G. Widlis. Percival Mirshall and Co., 
26-29, Poppin’g Court, Fleet Street, Loudon, E.C. 1904. 
Price 2a. 6d. 

8vo volume, containlug introduction, 97 pages of subject- 
matter, an appendix of eight pages, and a total of 
I 26 illustrations. The leading subjects treated of are 
I ns follow.s I. Discovery of RadiuUt its Extraction. 
II. The Radium Emanation. lU. aud IV. Paysical Effects 
(Electrical and Magnetic). V. Chemical Effects. VI. 
Actions on Animal Life and Living Tissues. VII. Other 
Radio-active Elements. Appksdix. Experimental Apparatus. 

SrjBjKOT List op Works on ELEorniciTv, Ma.oneti8M, 

AND ELEOrRO-TECHNlOS IN THE Llua\aY OP THE 
Patent Office. [Pat. Office Liorary Series, No. 14 ; 
Bibliogr. Series, No. 11.] Darling and Sou, Ltd., His 
Majesty’s Stationery Office, 34-40, Bacon Street, London, 
E. Patent Office, 2.'), Southaroptou Buildings, Chancery 
Lane, London, W.C. 1904. Price 6(/. 

Die FAiiBKN-PaoToaRAPiiiE [ Photograph ische Bibliothek, 
Bfl. 19J: PINE OKMBINVEUSrANDLlCHB DaRSTELLUNO 
DEE verschiedenen Veufahren, nebht Anleituno 
ZU IHRKR Ausfuhhuno. Vod Df. E. KOnig. Gustav 
Schmidt’s Verlag, Berlin. 1904. Price M. 2.50. 

Small 8vo volume with coloured frontispiece, preface, 
introduction, and 87 pages of subject matter, containing 
two illustrations. The subjects treated of are the following. 
— Direct Methods of Colour Photoorathy — 1. Bec- 
quorel’s Process. 2. IJppmanu’s Process. 3. The Bleaeb- 
ing-out Process. 4. Joly’s Method. Indireot Methods 
OP Colour Photograph y.—Seotion I. — The Three- 
Colour Printing, or Subtractive Method of 'rrlcolour 
Photography. 1. Photographic Apparatus (Camera). 2. 
Light Filter. 8. Plates and Sensitisers, 4. Exposure sod 
Develop.mcnt. 6. Finishing of Copies. Appendix. Two- 
Colour Photography. Section II. — The Additive Method 
of Tricolour Photography by Optical Synthesis. 1. 
Theoretical. 2. Guide in the Preparation of Partial Pic- 
tures. 8. Guide to Prepiration of the Chromoicope. ^ A 

Die Hbrstblluno von Diapobitivkn [Photographische 
Bibliothek, Bd. 20], zu Projektionszwbckkn (Latben- 
BILDERN), FeNSTBRTRANBPARKNTEN DND StBREOSKOPBN. 
Von P. IIanneke. Gustav Schmidt’s Verlag, Berlin. 
1904. Price M. 2,50. 

Small 8vo volume with preface, introduction, and I26pti^e8 
of subject-matter, containing 25 illustrations, anil followed 
by an alphabetical index. The following are the subjects 
mainly treated of : — I. The Preparation of Diapositives on 
Cblorobrominated Silver Plates. II. Preparation of En- 
larged or Reduced Diapositives. III. Diapositive on Silver 
bromide-gelatin Plates. IV. Diapositive on Collodion 
Plates. V. Diapositive on Albumin Plates. VI. Diapositive 
(*n Chloride of Silver Plate.s for (Copying out. VII. Diaposi- 
tive by the Pigment Process. VIII. Stereoscopic Diapositive. 
IX. Coloured Diapositive. X. Appendix. 


CralR Report. 

I.^GENERAL. 

Canada ; Tariff Changes in — . 

Bd. oj Trade J.^ June 23, 1904. ^ 

A memorandnm (E7o. 1,284 B), issued by the CanadUn 
Commissioner of Customs, gives in detail the tariff changes 
as set forth in the resolutions introduced by the Minister of 
Finance in the Canadian House of Commons on 7th Jttne. 
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The lesolutioDP, ^rhich are now in force (but which are 
Btin under dipcuspion in ^fae Canadian House of Commons), 
contain the following passages ; — 

1. Resolved, That it is expedient to amend “ The Customs 
Tariff, 1897/’ to the following effect : — 

Notwithbtacdine anything contained in Schedule D( which 
refers to the flritish preferential tariff), the maximum duty 
on the under-mentioned articles when imported under the 
British Preferential Tariff shall be as follows ; — 

Rate of Duty. 


Table ware of efiirin, porcelain or other clay 15 "/o f>a?. 

Coimnon and colourless wimlow ^lass 7i °lo ,> 


Item 2(13 of Schedule A. shall be repealed and the 
following substituted therefor ; — 

203. Plate glass not bevelbd, in slircts or panes 

not exceeding 7 sq. ft. ( neb. n.o p 10 ®/o od val. 

203<r. Piute glass not bcvelletl, in slirrt.s nr panes 
exceeding? sq. ft, eaeli.und not e xceeding 
25 sq. ft. each, nop 25 7o » 


XIL^TAB PRODUCTS, PETROLEUM, Etc. 

Paraffin Liquid and “Pabapfindm Mollb”: 

U.S. Customs Decision. 

Apfil 26, 1904. 

It was held, providing it could be shown that, in ** paraf- 
finum molle,” ceresin was the component material of chief 
value, the merchandise wa.-a free of duty. The Board of 
General Appraisers, after thoroughly considering the ques- 
tion of value, decided that the paraffin liquid was composed 
entirely of petroleum, and, being produced from Russian 
petroleum, was subject to a count* rvailing duty equal to 
that imposed by Jtussia on imports of the same character 
j from the United States ; and, in the case of “paraffiniiiu 
I molle,” since the mineral wax or ceresin was present only to 
I the extent of one-fifth, the remaining four-fifths of paraffin 
liquid were sufficient to render the merchandise subject to 
1 the same countej vailing duly. (Compare this J., 1908, 
I 930.)— R. W. M. 


Items 22, 151, 170, 171, 172. 178, 175, and 178 of 
.Schedule A. shall be repealed nud the following substi- 
tuted : — 


22. Purafllu wax candles 25 % oti rat. 

161. Parallln wax 25% 


J70. Illuimnatiiig oils, composed wliolly or iii 
part of tin' products of pctrobumi, coal, 
shale, or lignite, costing more than 
,30 cents, per gall 

171. Lubricating oiN, conipo.s4‘d wholly or in part' 

of petroleum, costing less than 25 cents. , 
per gall 

172. Crude petroleum, gas oils (other tlian bon-' 

Kine and gasoline), above 40° Beaum6 
gravity, at 00“ temperature 

173. Oils, coal, and kerosnio distilled, purified or' 

refined, unphtha and iietroleum, and 

products of petroleum, n.e.s 

17C. Lubricating oils, n.e.s., and axle grease 

178. Vaseline, and all similar preparations of 
petroleum Lir toilet, medicinal, or other 

jmrposies 

Molasses, the produce of any British country 
entitled to the benefits of the British 
Prefcreiitaal Turifi', in the original package 
in which it was placed at the point of 
production, and not afterwards subjected 
to any process of treating or mixing : tlic 

E ackage also to bo free Provided, 
owever, that this shall not apply to 
mohi'ises to lie used for the purpose of 
distillation 


20 “/o „ 

cents 
per gall. 

li cents 
per gall. 

2i cents 
per gall. 

20 % a(/ veil. 
26 Vu „ 


Free. 


2. Resolved, that the following articles now dutiable 
shall bo transferred to the free list : — 

M’hale oil soap Free, 

Plain, basic photographic paper, baryta coated, 

for albumeniziiig or sensitizing „ 

Hydrofluosilicie acid „ 

Glass cut to size for the manufiu’turo of dry 
plates for pholograph’.e purposes, when im- 

J iorted by the manufacturers of such dry plates 
or use exclusively in the manufacture thereof 

in their own factoi ies „ 

Ferment cultures to be used in butter-making. . „ 

Quassia juiee 

Crude petroleum, fuel and gas oils, -13° Beamn6 
gravity, or less, at 00“ tem pern t ui e, 0 ‘ 8233 sp. gr. „ 


Mineral Wax : U.S. Customs Dkcision. 

May 17, 1904. 

A waxy substance, called ozokerite, contoiiiiug resins 
and pitch, was held to be dutiable at 20 per cent, ad valorem 
ne a “ manufactured artiol<‘ un enumerated,” — R. W. M. 

I 

IV.^COLOURING MATTERS AND 
DYESTUFFS. 

4 Sulphide Dyestuffs: U.S. ('ustoms Decision. 

April 21, 1904. 

Sulphaniline Black, Sulphaniliue Brown and Sulpho Black 
T G were decided to be dutiable at 30 per cent, ad valorem as 
“coal tar colors or dyes,” under paragraph 15 of the present 
tariff. The claims of the importers for assessment of duty 
j at 20 per cent, ad valorem under the same paragraph as 
“ coal tar preparations,” or at 25 per cent, atl valorem as 
I ** chemical compounds,” under paragraph 3, were unsup- 
; ported by evidence and overruled. — R. W. M. 

' Tetrachloroi»iithalic Acid: U.S. Customs Decision. 

April 22, 1904. 

It was decided that tetrachlorophthalic acid was dutiable 
at 25 per cent, ad valorem as an “ acid not otherwise pro- 
; vided for,” under paragraph 1 of the present tariff. The 
claim for assessment ot duty at 20 per cent, ad valorem, as 
a ‘‘preparation of coal tar” was overruled. — R. W. M. 

j Logwood Black: U.S. Customs Decision. 

I Apn7 22, 1904. 

1 Logwood Black was decided to be dutiable at ^ cent per lb. 
as ” logwood extract,” under paragraph 22 of the tariff. 
The assessment of duty at 30 per cent, ad calorem ns a 
“colour” was overruled. — R. W. M. 


y.-PREPARING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 
Bleacher’s Blue ; U.S. Customs Decision. 


n.--FUEL, (iAS, AND LIGHT. 

Calcium Carbide Industry; Pkosuects of 

[in Germany]. 

P. Wangemann. Chem. Ind., 1901, 27, 318 — 322. 

The consumption of carbide in Germany during 1904 will 
be, it is estimated, about 20,700 tons, whilst the production 
will be 13,300 tons, leaving 7,400 tons or about 35*7 per 
cent, of the total to he imported. In discussing the 
prospects of the carbide industry, attention is drawn to the 
new fields opened out for calcium carbide by the introduc- 
tiou of dissolved acetylene (see this J., 1901, 1196; 1903, 
28^), and of calcium cyanamide prepared from CRlcium 
carbide Aod atmospheric nitrogen (this J., 1903, 794, 809). 


Duty was assessed on bleacher’s blue at 30 per cent, ad 
valorem as a “coal tar color,” udder paragraph 15 of the 
present tariff. On appeal from a decision of the Board of 
General Appraisers, affirming the above assessment, the 
United States Circuit Court reversed the decision, and held 
that bleacher’s blue was dutiable at 20 per cent, ad valorem, 
under the same paragraph as a “ preparation of coal tar, 
( not a color or dye.” — R. W. M. 

! 

! Ui/.— AC/D5, ALKALIS, Etc. 

I Barytes: U.S. (Customs Decision. 

I April 25, 1904. 

j The Treasury Department hplds that bar)t«s separated 
I by ct^isbing and jigging from the accompanying worthless 
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rock is dutiable at 75 cents per ton, as “ barytes unmann- 
fftctured,” and not at 5 dels. 25 cents per ton, as “ itanu- 
factured barytes/’— E. W. M. 

Masga.nbs» Borate : U.S. Customs Decision. 

May 9, 1904. 

The United Stales Circuit Court of Appeals at Phila- 
delphia decided that manganese borate used chietiy as a 
drier for varnish is dutiable at 25 per cent, ad valorem as 
;i ‘‘ chemical compound or salt,” under paragraph 3 of the 
present tariff, and not at 3 or 4 cents per lb., under para- 
<^raph 11, according as the contents of anhydrous boric 
acid is above or below 36 per cent. The Court held that 
tlie article is not a borate material, but a product of the 
borate materials enumerated in paragraph 11. — H. W. M. 

IloBAx Glass Powdku ; U.S. Customs Decision. 

April 29, 19u4. 

JNiwdercd borax glass, which on analysis was shown to 
contain 66 ‘86 per cent, of anhydrous boric acid, was held 
to be dutiable at cents per lb. as ” borax,” under para- 
graph 1 1 of the present tariff. — R. W. M. 

CJorPKii Acetate : U.S. Customs Decision. 

May 20, 1904. 

Chopper acetate was held to be dutiable at 2.') per cent. 
ad valorem as a “ chemical salt ” under paragraph 3 of the 
present tariff. The claim that it was free as “ verdigris or 
flubiicetate of copper” under paragraph 694 was overruled. 

— R. W. M. 

X,— METALLURGY. 

OUTI’UT OP CERTAIN MINERALS ANO MeTALH IN THE 

Would in 1902. 

Bd. of Trade J., June 16, 1904. 

The colonial and foreign section of the Mines and Quarries 
Report for the 5 ear 1902 contains a table showing the 
output of certain minerals and metals (contained in or 
obtained from ore raised) in the Hritish Empire and in 
foreign countries diinng the year 1902. The following is 
a brief summary of the table in question : — 


Jhitfsh 
United colon... 

KiiiKdoni. Posses- 
sions. 


Foreign 


Countries, j 


Total. 


lloal . .... 

Met. tons 

230.739,359 

Uopper , . . 


490 

Fiih‘ gold .. 

Kil(.s. 

116 

„ hilvor 


4,5(KI 

iron 

Met. tons 

, 4,470.420 

Lead 

If 

17,988 

J’eltoloimi 


i 26 

8Hlr 


1,924.273 

Tin 


4,462 

Zme 


9,276 


25,261,052 547,153,684 803,157,045 

5J,718 1 510.644 ' 571.852 

232.301 ! 21.5.187 : 447,644 

460.060 4.288,831 4,763.451 

714,227 37.484,831 ; 42,669.478 

25,124 750,835 , 862,947 

268,701 I 22,668,134 22.8tt8,866 

1,276,618 ; 10,078.811 ' 13,276,032 

51,466 37,483 9.3,441 

576 463,367 503,241 


Minks and (Quarries; General Report and Statistics 
K oR 1903. Dart I. District Statistics. [Cd. 2,115.] 
Price 

ThiN return, which forms the first part of the General 
Report on Mines and Quarries for 1903, contains statistics 
of the number of persons employed, the output of minerals, 
and of accidents at mines and quarries in the United 
Kingdom arranged according to the inspection distrietp. 
The total output of the undermentioned minerals in the 
IJmtod Kingdom in 1903 as compared with 1902 was as 
follows : — 

1902. I 1903. 


('oal 

• 'lays and sliale 

Iron oro 

bimestone (other than chalk) 

Igneous rocks 

Sandstone 

Phalk 


Tons. 


Tons. 


227.006,642 , 230,334.460 
15,804,136 ; 16.198.021 


13,426,217 

12,172351 

5,466,964 

6^,130 

4,305,678 


18,716, {J45 
12,222,071 
6,425,538 
5,409,602 
4,466,974 


Mines of Britiih Columbia. 

U.S. Cons. Reps., No. 1977, June 13, 1904. 

From the annual report of the Minister of Mines of British 
Columbia for 1903, just issued, it appears that the total 
production of the mines of the Province show a very slight 
increase over the year previous, being of the value of 
17,495,954 dols., compared with 17,480,550 dols. in 1902. 
Excepting copper and coke, which show an increase, there 
is a falling off in all products, as shown by the following 
table : — 


Description. 

Quaritit.v. 

Value. 

Quantity. 

Value. 

Gold 


Dolls. 


Dolls. 

Placer Ozs. 

53.6.'l7 

1.073,110 

5.3,021 

1,060.420 

Lode „ 

236.491 

4.888,269 

232.881 

4,812,616 

Silver 

1 3,917.617 

1.941,328 

2,666,204 

1,621.472 

Copper Lb. 

, 29,636.067 

1 3,440,673 

31,359,921 1 

4,517.635 

Lead „ 

1 22.530,381 

i 824,8.32 

18.089,283 1 

689.741 

Coal Tons 

1 1.367,894 

1 4,162.1i>2 

1,168,194 

3,504,682 

Coke......... „ 

' 128,015 

! 640,076 

165,543 

827.715 

Other minerals 

! 

480.061 


1 631,870 

Total 


i 17,486,550 


17.495,054 


Allots: U.S. (?uhtomb Decision. 

May 20, 1904. 

An alloy consisting of iron, manganese, and aluminium, 
and used for hardening bronze, was held to, be dutiable at 
8 cents per lb. under paragraph 1 72 as an ” alloy in which 
aluminium is the component material of chief value.” 
Another alloy, consisting of copper and tin, used to 
manufacture anti-friction bearings, was decided to be 
dutiable at 20 per cent, ad valorem as a metal unwrought,” 
under paragraph 183.— R. W. M. 

XIL^FATS, FATTY OILS, Etc. 

Sl’ERMATINK : U.S. CUSTOMB DECISION. 

May 5, 1904. 

A waxy substance, which was Etated to be obtained from 
brown coal in central Germany by extraction with benzine 
(petroleum .spirit) and subsequent distillation and refining 
was held to be free of duty as ” mineral wax,” under para- 
graph G95 of the present tariff. The arsessmeut of duty 
at 20 per cent, ad valorem as a “manufactured article 
unenuraerated,” was oveiruled. — R. W. M. 

Adkfs Lanac cum Aqua ; U.S. Customs Decision. 

This substance was decided to be dutiable at 25 per cent. 
ad valorem as a “ medicinal preparation, not alcoholic.” 
The claim for assessment of duty at ^ cent per lb. as “ wool 
grease,” was overruled, on the ground that it was not the 
wool grease of commerce, and on the authority of a decision 
of the United States Circuit Court of Appeals. ~-R. W. M. 

Kill. C.— INDIA RUBBER, Etc. 

Rudder ; Export Tax on in Brazil. 

U.S. Cons. Rep., No. 1977, June 13, 1904. 

Until lately the State of Amazonas has imposed an export 
tax on all rubber coming into its jurisdiction from up the 
Amazon river. This export tax has now been reduced 
from 20 per cent, of the declared value to 16 per cent., and 
the owner or purchaser of rubber grown outside of the state 
of Amazonas is at liberty to ship his rubber from Manaos 
or I’ara, as he pleases. 

The amount of rubber affected by the new regulation is 
estimated at not loss than 7,000 tons. Of this quantity, it is 
believed that o,000 tons will come to Para. 

XVI. ^SU GAR, STARCH, Etc. 

Charcoal: U.S. Customs Decision. 

May 4, 1904. 

Charcoal, uaed for decolorising purposes, was 
dutiable at 20 per cent, cui valorem, at a ** mannfaotttred 
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article uoenamerated." llie assessment of duty at 85 per 
cent, ad valorenty as nii ‘^article composed of carbon,” was 
oTemiled. — 11. W. M. 

XVII.--BREWING, WINES, SPIRITS, Etc, 

Duty-Free Spirit Question in Russia. 

Z. Spiritusind., 1904, 27, 249. 

“The reported Russian law to the effect that the use of 
duty-free technical 8i)irit would be given a three years* trial, 
is confirmed, the matter being now in the hands of the 
Minister of Finance. The Minister called together in 
February, ut St. Petersburg, a Congress of Distillers who 
were to make themselves individually conversant with the 
progress in the use of technical spirit, avid express their 
opinions as to the best method of organisation for the sale 
of the spirit. The Minister propo^jed th(' formation of 
co-operative associations of distillers for the sale of tech- 
nical spirit and for promoting the use of such spirit. These 
associations would he responsible for the observance of the 
strict regulations drawn up by the Minister for the sale 
and control of the spirit. The CJougres.s declared them- 
selves generally in agreement with the proposals of the 
Minister. They considered it desirable that each association 
of distillers should be limited to a definite radius ; that the 
associations should coinbitu- to form unions and that periodic 
“ union congresses ” be held ; and flnall 3 Mhat a permanent 
board with hill powers sluadd be forn ed in St. I’tdi'rsbnrg. 
The responsibility for the ohservauce of the regulations as 
to the sale of the spirit could only bo undertaken by the 
associations, if they were grunted exclusive rights with 
regard to the sale of tecdmicul spirit, 'fhe Congress elected 
a committee for the defence of the interests of the spirit 
distillers, and this committee was charged with the drawdiig 
UD of rules for the new associations to he formed for the 
sale of technical spirit. They also resolved to petition the 
Government to remit the customs tax on engines, 

burners, lamps. &c., designed for the use of denatured 
spirit, provided similar goods are not manufactured in 
Russia ; (2) to reduce the tariff fnr the transport of de- 
natured spirit ; and (3) to discontinue the inspection and 
control of manufacture in the case of agricultural distilleries 
and to introduce a scheme of obligatory mutual insurance 
of such distilleries. The Minister is continuing his efforts 
to discover a suitahhi denaturing process. Apart from 
the prize of .'JOjOUO roubles (see this J., 1903, 1109), the 
professors of the Kiew Polytechnicum are experimenting 
with ketones. The Minister of Agriculture is also ioter- 
eating himself in the use of technical spirit, auJ in con- 
junction with the Imperial Russian Technical Society, has 
resolved to organise in the course of the year an exhibition 
in St. Petersburg on the lines of the one held in Vienna. 

—A. S. 

Alcohol Tax in U.S.A. 

On May 23, 1904, the United States Circuit Court decided 
that the local taxes on alcohol in France, known as tlie 
octroi, or droit de ville, which are not collected on mer- 
chandise exported, are not part of the dutiable value of 
merchandise imported into the United States. — R. W. M. 

XX.— FINE CHEMICALS, Etc. 

Saocuarin in Gltckiun ; U.S. Customs Decision. 

May 7, 1 904. 

A preparation consisting of 20 per cent, of saccharin and 
80 per cent, of rt fined glycerin was decided to he dutiable 
at 1 dol. 50 c. per lb. and 10 per cent, ad valorem as 

saccharin ” under paragraph 211 of the present tariff, on 
the ground that the sacciiarin was the component material ! 
of chief value. — R. W. M. ! 

Chrtsa robin : U.S. Customs Decision. 

June 1, 1904. 

It was decided that chrysarobin, extracted from Goa 
powder, is dutiable at 25 per cent, ad valorem, as a I 

medicinal preparation.*’ — R. W. M. 1 


Opium Powdbhbd : U.S. Customs Dacistoir. 

May 6, 1904. 

It was decided that powdered opium was dutiable as 
I “ opium crude,” at 1 dol. per lb. under palagraph 43 of the 
; present tariff. The claims of the importer that it was 
I dutiable at ^ cent per lb. and 10 per cent, ad valorem, 

! under paragraph 20 as a “ drug, advanced in value or 
condition,” or at 25 per cent, ad valorem as a medicinal 
preparation,” Mnler paragraph 68, were overruled. 

— R. W. M. 

Heroine and Heroine Hydrochloride : U.S. Customs 
Decision. 

April 22, 1904. 

Heroine and its hydrochloride were decided not to be true 
salts or alkaloids of opium, hut new chemical bodies derived 
from morphine. For this reason the Hoard of General 
Appraisers reversed the assessment of duty at 1 dol. per 
ounce, as “ salts or alkaloids of opium,” under paragraph 
43, and sustained the claim of the importers that both 
were dutiable at 25 per cent, ad valorem, as “ medicinal 
preparations in the preparation of which alcohol is used. 

~R. W. M, 

Synthetic Oils : U.S. Customs Decision. 

June 2, 1904. 

Synthetic oils of jasmine, ” amber,” bergamot, and neroli 
were held to be free of duty under their respective names, 
as provided for in paragraph G2C of the present tariff. 

‘ — R W. M. 

Orange Flower Water * U.S. Customs Decision. 
^pri7 20, 1 904. 

In accordance with a decision of the United States 
Circuit Court, the Hoard of General Appraisers held that 
orange flower water is dutiable at 25 per cent, ad valorem 
as a ” medicinal preparation, not alcoholic,” under 
paragraph 68 of the present tariff, —K. W. M. 
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N.B.— In these lists, [A.] moans “Application for Patent,” and 
[C.S.] “Complete Specification Accepted.” 

Whore a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (il) m the case of 
Complete Specifications Accepted, those of the Official Journals 
HI which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of tlio said dates. 


L— PLANT, APPARATUS. AND MACHINERY. 

[A.] 13,481. Siilman and Kirkpatrick-Picard. Removal 
of precipitates from liquids. June 14. 

„ 13,638. Dewar. Method of absorbing gases, and 

the application thereof to the production of high 
vacua and the separation of gases. June 16. 

„ 13,765. Johnson. Apparatus for separating coal, 

slack, ores, minerals, or substances of different 
speoific gravity. June 17. 

„ 13,892. Gay ley. Appliances for extracting mois- 

ture from air and feeding such air to blast 
furnaces or converters.* June 20. 

„ 14,042. Parsons. Production of high vacua. 

June 21. 

„ 14,067. Kaehl. Centrifugal separating apparatus. 

[Ger. Appl., July 31, 1908.]* June 21. 

„ 14,337. Higiillet, Olivo, and Maurin. Tuy^jres for 

melting furnaces or cupolas, and the method of 
charging such furnaces. June 25. 
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[A.] 14,621. Bonnet. Apparatus for mixing, emulsifying, 
and homogenising llqnidi."' [Fr. AppL, July 1, 
1903.] June 29. 

[C.S.] 17,348 (1903). Holt. Means of softening and fil- 
tering water for steam boilers, economisers, 
hleacning, dyeing, &o., and ap]>aratu8 therefor. 
July 6. 

„ 18,869 (1903). Gerhardt. Distillation apparatus. 

June 29. 

„ 26,213 (1903). Roney. Furnaces. June 22. 

„ 26,471 (1903). Strehlenert. Centrifugal extraction 

aj'paratus. July 6. 


II.— FUEL, GAS, AND LIGHT. 

[A.] 13,316. Everitt. Method of extracting tar and 
other impurities from crude illuminating, heating, 
or power gases. June 13, 

„ 13,367. Payens and Neuman. Generators for the 

manufacture of generator gas, water gas, &c. 
June 13. 

13,377. Roux, Gonin, and Thompson. Purification 
of eoal gas with the resulting bye products, 
June 1.3. 

,, 18,517. Dunlop and Kynoch, Ltd. Gas-producing 

plant. June 15. 

„ 13,563, Linden. Gas generators. June 15. 

,, 13,576. Hartridge. Manufacture of artificial fuel. 

June 15. 

,, 13,64 7. Woods. Manufacture of incandescent 

mantles for gas lamps. June 16. 

,, 13,822. Whittaker, and C. Whittaker and Co. 

(PJOO), Ltd. Manufactun* of peat fuel, and ap- 
paratus thtrefor. June 18. 

„ 13,877. Hatton. Gas producers. Jum* 20. 

14,157. Armstrong. Manufacture of coke, and fur- 
naces, ovens, and apparatus therefor. June 22. 

,, 14,196. British Thomson - lloustou Co. (General 

Electric Co.). Electrodes for arc lighting. June 23. 

,, 14,219. Ilopfner. Manufacture of artificial fuel, 

and apparatus therefor, June 23. 

14,288. Valeriola, Sepulchre, and Moeller. Manu- 
facture of incandescent mantles. June 25. 

„ 11,333. El worthy and Williamson. Manufacture 

of gas for illimiiaating, heating, aud power pur- 
poses. June 25. 

„ 14,355 Gersabeck. Process for generating air- 

gas.* June 25. 

„ 1 1,383. Poettcr. Gas producers.* June 25. 

„ 14,389. Gerdes. Manufacture of fuel blocks or 

briquettes. June 25. 

„ 14,445. Boult (Lomax). Method of purifying illu- 

minutiug gas.* June 27. I 

,5 14,600. Carter and Fowler. Method of chemically I 

treating arc-lamp carbons, whereby all wastage is | 
stopped on same while lamp is burning, &c., &;c. I 
June 28, ' 

„ 14,563. Warren and Skinner. Apparatus for gene- 

rating combustible gas from liquid hydrocarbons. 
June 28. 

„ 14,718. Carpenter. Apparatus for use in the gasi- 

fication of coal or other materials in the produc- 
tion of illuminating and heating gas.* June 30. 

[C.S.] 13,763 (1908). Crossley and Rigby. Regulation of 
gas producers. June 22. 

» 13,764 (1908). Crossley and Rigby. Gas producers. 

June 22. 

n 14,014 (1903). Cory. Artificial fuel. June 29. 

„ 14,663 (1903). International Oxy-generator Syndi- 

cate, Ltd., and Rosenberg. Oxy-hydrogen com- 
bustion apparatus. July 6. 


[C.S.] 17,108 (1908). Timmis. Means for getting more 
peHect combustion of fhel in the fire-chambers of 
boilers, and also for the prevention of smoke and 
sparks. July 6. 

„ 17,215(1903). Westinghouse (Gow). Method of 

and apparatus for the manufacture of gas. July, 6. 

„ 22,451 (1903). Evered and Co. (Wciblen). Incan- 

descent mantles. June 29. 

„ 8311 (1904). Kurzwernhart. Siemens regenera- 

tive furnaces. June 29. 

,, 8325 (1904). Buhlmann. Process of manufactur- 

ing incandescent mantles. June 22. 

„ 12,231 (1904). McLean and Paterson. Treatment 

of peat. July 6. 


111.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 14,417. Paterson. Process for recovering phenol 
from carbolic solutions. Juno 27. 

[C.S.] 13,473 (1903). Thompson (Ges. z. Verwertung der 
Bol^'g’schen Wasserlbslichen Mineralble und 
KohlenwasserstofPe). l^rodiictiou of lubricants. 
June 22. 

„ 17,973 (1903). Arainaff. Dry distillation of organic 

substances. June 29. 

„ 2102 (1904). ConlsoD. Method of solidifyinff tar. 

June 29. 


IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 13,941. Lake (Oehler). Manufketure of mordant 
dyes.* June 20. 

„ 13,956. Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of hydroxethylaniline 
and derivatives thereof. June 20. 

„ 14,289. Vidal and Junius. Reducing nitrosed or 

nitrated aromatic compounds whereby iron oxides 
are produced which may be used as oil colours 
&c. June 25. * 

„ 14,506. Heys (Sansone). Production of indigo 

derivatives and sulphur colours, and their use in 
printing and dyeing. June 28. 

„ 14,566. Lorrain (Bell). Dye-compound.* June 28. 

„ 14,634. Newton (F. Bayer and Co.). Manufacture 

and production of new colour- lakes. June 29. 

[C.S.] 14,768 (1903). Ellis (Chem. Fahr. vorm. Sandoz). 
Manufacture ofazo dyestuffs. June 22. 

„ l«,/92 (1903), Hansford (Cassella and Co.), 

Manufacture of a new acetdiamidophenolsulpho- 
acid and of colouring matters therefrom. June 22. 

„ 18,283 (1903). Imray (Meister, Lucius und 

Briming). Manufacture of a tetrazo-phenol- 
sulphouic acid. July C. 

„ 10,678 (1904). Lake (Oehler). Ualogeniied nitro- 

compounds. July 6. 


V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 13,302. O’Brien (L’Huillier). Dyeing, and appa- 
ratus therefor.* June 18. 

„ 18,882. Long and Kay. Cleaning and permanently 

restoring colour in fabrics. June 14. 

I. 13,484. Dolder. Process for the dyemg of cotton 
and the like in the form of cops, spools, &o., 
with alizarin red. June 14. ^ 

n 18,485. Thompson (Wickela Metallpapitrwerke), 
Method of producing a silky appearance on 
cotton and other fabnes. June 14. 
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[A.] 18,773. De Keukela^re. l^ocess for treating flax, 
jute, and similar fibres for the purpose of 
blea'jbing. June 17. 

„ 13,807. Muntadas y Hovira. Process and appara- ; 

tus for the bleaching of fabric and yarn. [Ger. 
Appl., June 18, 19u3.]* June 18. 

„ 13,879. Bailey and Carson. Manufacture of arti- 

ficial silk threads. June 20. 

„ 13,895. Kemp (Morley). Dyeing machine for 

dyeing raw cotton, loose wool or silk, rags, 
niuugo, yarns of all kinds, and slubbing. J une 20. 
14,182. Greenwood. Mercerising and lustreing 
textile fibres and fabrics. Juno 23. 

„ 14,202. Koberts and Mitchell. Extracting or car- [ 

bonising in all classes of pieces of cloth or yam ; 
made from knimal fibre. June 23. j 

„ 14,869. MeWhirter. See under IX. | 

[C.S.] 13,656 (1903). Reid. Method and apparatus for i 
treating spun fibres with liquids for dyeing, 
bleaching, and other purposes. June 22. ! 

„ 14,191 (1903). Berger. Apparatus for the treat- 

ment of wool slivers. June 29. 

„ 14,472 (1903). Burdick and Pervilhac. Process 1 

for colouring, decorating, or printing textiles, 
paper, &c. June 29. 

„ 17,610 (1903). Hoyle and Barker. Production of i 

bleached yarn, and appliances therefor. June 22. J 

„ 9311 (1904). StObr. Apparatus for dyeing hanks , 

of yarn. June 29. 

VII.— ACIDS, ALKALIS, AND SALTS. 

[A.] 13,505. Cnstigliotii and Calastretti. Process for 
reducing sulphates of the alkaline earths and of ; 
tlie alkalies to sulphides, and for reducing ; 
metallic oxides to metaD. [Italian Appl., June 20, 
1903.]* June 15. 

„ 13,827. Grossmaun. Method of obtaining ferro- 

cy anide and ammonia compounds from crude coal- 
gas. June 18. I 

„ 13,875. Levi. Production of alumina and alkali i 

from alkaline silicates of alumina, such as leucile. | 
June 18. 

„ 13,955. Johnson (Badische Auilin und Soda j 

Fabrik). Maiuitacture of reducing agents. 
June 20. 

„ 18,981. Behrens and Behrens. Proceese.s for manu- I 

factoring carbonic acid.* June 20. | 

14,431. Pictet. Apparatus for the separation of 
oxygen and nitrogen from air. [French Appl., I 
June 27, 1903.]* June 27. | 

„ 14,464. Lake (Dr. Alb. R. W. Brand and Co.). 

Uecovery of carbonic acid from waste gases. 
June 27. 

14,848 Artigue. Apparatus for the commercial 
manufacture of oxygen. [French Appl., July 6, 
1903.]* July 1. 

„ 14,859. Hargreave.s. See under XI. 

[C.S.] 14,213 (1903). Price. Apparatus for the separa- 
tion of oxygen and nitrogen from air. July 6. 

„ 18,594 (1903;. Newtou (F. Bayer and Co.). 

Manufacture and production of nitrous anhydride 
and nitrites. July 6. 

„ 20,069 (1903). Davis. Manufacture of alkaline 

prussiates. June 29. 

„ 26,007 (1903). Brothers. Manufacture of crystal- 

’ line gypsum for filling purposes. June 29. 

„ 28,400 (1903). Hunt. See under XI. 

28,682 (1903). Soc. pour TExploitation des Pro. 
c6d65 Georges Claude. Process and apparatus 
for BeparatiQg gaseous mixtures, applicable for 
the separation of oxygen and nitrogen from 
liquid air. J une 22. 

10,538 (1904). Alsop. Method of generating a 
gaseous medium from air. J une 22. 


VIIL-~GLASS, POTTERY, AND ENAMELS. 

[C.S.] 18,255 (1903). Carolan (General Electric Co.). 
Methods of sealing metal into glass or other 
vitreous material. June 29. 

„ 18,290 (1903). Dansette. Ceramic tiles, plates, &c. 

June 29. 

„ 28,790 (1903). Fourcault. Apparatus for manu- 

facturing glass sheets or plates. June 29. 

„ 10,649 (1904). Dolley and Belknap. Ornamental 

glass. June 22. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 13,644. Baudry. Process of making Portland 
cement from slag. June 16. 

„ 14,138. Boult (Bnffard). Luting or cement. 

June 22. 

„ 14,183. Conti- Vecehi. Process of and means for 

impregnating wood with antiseptic and like 
substances or liquids,* June 23. 

„ 14,297. Rynd. Preparation of pipeclay. June 25. 

„ 14,869. MeWhirter, Apparatus for heating, steam- 

ing, and chemically treating wood and fabrics of 
different kinds, and for drying such articles, 
July 2. 

[P.S.] 14,366 (1903). Wirtz. Process for obtaining a sub- 
stitute for emery and like su bsfances from slag. 
June 29. 

„ 16,412 (1903). Winstanley, Process of and ma- 

chines for preparing lime and Portland cement. 
June 22. 

„ 18,064 ( 1903). Williams. Manufacture of cement 

ibr use in repairing retoits, Ac. June 29. 

„ 7343 (1904). Neusch (Westdeuts Thomas-phospbat 

Werke). Asphalt composition for floors and the 
like. June 22. 

„ 7736 (1904). Spatz. ^Manufacture of fireproof 

stone or stoneware and mortar, .luue 29. 

„ 10.040 (1904). Devillers. Process for the manufac- 

ture of slabs 01 sheets imitating marble. July G. 

„ 11,218 (1904), Wulf. Manufacture of a floor cover- 

ing. June 22. 

X.— METALLURGY. 

[A.] 13,328. Pelletier and Semprun. Solder for alumi- 
nium or its alloys.* June 13. 

„ 13,462. Fris. Treatment of earths containing gold 

or other precious metals or gems. June 14, 

„ 13,565. C;ii6tigboui and Cala'^tretti. See under \ll. 

„ 13,578. Elmore. Process for separating certain 

constituents of subdivided ores, &c., and appa- 
ratus therefor. June 15. 

„ 13,579. Cowper CJes and Co., Ltd., and Cowper- 

Coles. Deposition of metals or metallic com- 
pounds on metaU or metallic articles. June 15. 

„ 13,648. Woods. Utilisation and separation of 

refuse metals. June 16. 

„ 13,730. Lewis. Metallic alloys. June 17. 

„ 13,744. Flewin. Gold extractor and concentrator. 

June 17. 

„ 14,213. Simpkin and Ballantine. Manufacture of 

briquettes. June 23. 

„ 14,214. Simpkin and Ballantine. Means for de- 

phosphorising iron ores and concentrates. J une 28. 

' „ 14,302. Cameron. Process for the production of 

oxydulated iron. June 25. 

; [C.S.] 13,454 (1903). Huntington and Heberlein. Process 

for treating sulphide ores or oompoutfds prepa- 
ratory to siuebiug. June 22. 

„ 14,013 (1903>. Cory. Treatment of ores. June 29. 
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[C.S.] 17,443 (1903). Rouse and (/ohn. Method of con- 
verting into briquettes or lumps, iron sand, 
whether natural or prepared by reducing iron ore 
or iron wastes. June 22. 

„ 18,768 (1903). Savelsberg, Wamischaff. and Allgem. 

Elektro-Metallurgische Ges. Extraction of heavy 
metals by means of chlorine. June 22. 

,, 19,366 (1903). Abel (Siemens nnd Halske Akt. 

Ges.). Reducing metallic compounds and fusing 
metals, in particular nickel and iron, in the 
electric furnace. June 29. 

„ 7981 (1904). Mercadier. Manufacture of spongy 

porous lead and of articles therefrom. June 22. 

XL— KLKCTBO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

■[A.] 13, .579. Cowper-Coles. See under X. 

„ 13,759. Rorchcrs and Hupperts. Production of 

titanium from its oxygen compounds electro- 
lytically. [German Appl., June 18, 1903.1* 

June 17. 

„ 13,9.52. Imray (Soc. Anon. d’Etudes Electro- 

chimiques). A])paratU8 operating with auto- 
matic regulation tor submitting gases and vapours 
to the action of the electric are. June 20. 

„ 14,058. Potthoff. Solutions for the electro- 

deposition of metal.’* June 21. 

„ 14,039. Potthoff. Appnratus for electro-galvan- 

ising.* June 21. 

„ 14,128 Leitner. Preliminary treatment for uc- 

<'umulator plates. June 22.* 

„ 14,147. Cowper-Coles and The Metals Corporatiou, 

Jjtd. 'I'he electrolytic deposition of metals. 
June 22. 

„ 14,504. Hargreaves. Electrolytic cells. June 28. 

„ 14,859. Hargreaves. Manufacture of carbon. 

July 2. 

17,885 (1903). Wood-Smith. Apparatu-. for ozon- 
ising air and other gases. June 22. 

„ 19,366 (1903), Abel (Siemens mid Halske Akt. 

Ges.). See under X. 

„ 28,400 (1903). Hunt. Process for the production 

of hydroxides and oxides of metals by electrolysis. 
June 22. 


X1I.-FATTV OILS, FATS. WAXES, ANU SOAP. 

[A.] 13,451. Ziminermuuu and StShr. Manufacture of 
a floating soap.* Juno 14. 

„ 13,529. Smith. Treatment and refining of oils and 

fatty substances. June 15. 

„ 13,983- Stockhausen. Compounds of sulphouated 

oils and fats, and the method of producing same. 
June 20. 

V 14,482. Wheelwright and Fiske Apparatus for 

cooking garbage and offal, and removing the oil 
therefrom.* June 27. 

„ 14,483. Wheelwright and Fiske. Apparatus for 

cooking garbage or offal, and removing the oil 
therefrom.* June 27. 

„ 14,709. Wheelwright and Fiske. Apparatus for 

removing oil or grease from garbage and offal.* 
June 30. 

» 14,808. Mitchell. Manufacture of soap. July 1. 

[C.S.] 1.5,457 (1903). Macalpine. Appliance for use in 
refining oils. June 29. 

V 4867 (1904). Hearson (Frank and Ziegler). Pro- 

cess for the extraction of fat or avux like 
substances from hydrous materials. June 22. 


XIII.-PIGMKNTS, PAINTS; BBSINS. VARNISHES; 
INDIA-RUBBER, Bio. 

(-^•) — Pigments, Paints. 

[A.] 13 923. Lekeu ami Tonglet. Paint, and the manu- 
facture thereof.* June 20. 

„ 14,289. Vidal and Junius. See under IV. 


XIV.-TANNING, LEATHER, GLUE, SIZE, Etc. 

[A.] 14,130. Southworth. Process for treating raw or 
partly dressed hides. June 22. ^ 

„ 14,203. Castet. Pioce.'^.s and apparatus for the 

extraction of tanmu at a low temperature and 
at a low pressure. June 23. 

[C.S.] 11,094 (1904). Lewis. Manufacturing soluble albu- 
men from milk. June 22. 


XV.—MANURES, Etc. 

[A.] 13,361. Mathesius. Process of manufacturing an 
artificial manure. [German Appl., June 18 
1903.]* June 13. 

„ 13,664. Hammerschlug. Manufacture of artificial 

manures or fertilisers. June 16. 

„ 13,842. Meuse] . Manufacture of fertilisers and 

cattle foods.* June 18. 


XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 13,833. Stein and Loewenthal. Manufacture of 
sugar and other food for aiabetics. June 18. 

„ 14,205. Lichtenstein. Miinufacture of cammel or 

caramel solution. June 23. 

[C.S.] 19,499 (1903). Calico Printers’ Assoc., Browing, 
and Barlow. Production of soluble starch or 
dextrin. June 29. 


XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 14,028. Schneible. Art of brewing.* June 21. 

„ 1 1,382. Hunt. Maturing and improving the aroma 

of raw whiskey and other spirits and also certain 
wine-s, June 25. 

„ 14,472. Moberts. Manufacture of beer. June 27. 

„ 14,827. Hunt Treatment of whiskey and other 

spirits. July 1. 

XVIIL— FOODS ; SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

(.4.)— Foods. 

[A.] 13,333. Dreaper. Manufacture of food substances . 
June 13. 

„ 13,689. Foelsing. Preservative for food.* June 16. 

«, 13,715. Hutmaker. Milk foods. June 17. 

» 13,833. Stein and Loewenthal. See under XVI. 

„ 14,010. Lehman. Process for humanising cows’ 

milk and condensing it to a dry state. June 21. 

„ 14,588. Beadle and Stevens. Manufacture of food- 

stuffs. June 29. 

[C.S.] 5102 (1904). von Dalfsen. Production of an 
article of food from sweet cassava, June 22. 

n 11,094 (1904). Lewis. See under 

(B.)— Sanitation; Watbb Pitripioation. 

[A.] 18,436. Vial. Water clarification. June 14. 

„ 18,588. Henderson. Treatment of sewage. June 15. 
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[A.] 14/K)8. Schweitzer. Apparatus for treating sew'age. 
Jane 21. 

„ 14,452. Kloeters. Bisinfectioo. June 27. 

„ 14,482. Wheelwright and Fiske. See under XTI. 

„ 14,488. Wheelwright and Fiske. See under Xll. 

„ 14,484. Wheelwright and Fiske. Hemoving liquids 

from solids, applicable for the treatment of 
garbage, &c.* June 27. 

„ 14,709. Wheelwright and Fiske. See under XII. 

[C.S.] 18,569 (1903). FidJer. Method of and apparatus 
for removing sludge, &o. from settling tanks. 
July 6. 

„ 18,570 (1903). Fidler. Settling or precipitating 

tanks. July 6. 

„ 11,900 (1904). Bordigoni. Bacterial or septic tank 

treatment of sewage. July 6. 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 14,447. llcunessen and Spiv. Process of raaiiu- I 
factoring tigured glazed paper.* June 27. 

[C.S.] 16,604 (1903). Stcaru and Topbam. Mann- j 
facture or treatnicut of tilaments from viscose. 
June 29. 

„ 16,605 (1903). Steam and T()i>ham. Apparatus 

for pumping and controlling the passage of 
liquids or seini-hquids, and more especially of 
solutions of celluloBc, in the uianuiaeture of 
filaments. July 6. 


OF CHBMIOAL INBUSTEY 


XX.— FINE CHE.MICALS. ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 14,014. Boehm (Merck). Manufacture of barbituric 
acid and intermediate products. June 21. 

[C.S.] 14,189 (1903). Lienan and Nasohold. Purification 
of pinene hydrochloride. July 6. 

„ 14,758 (1903). Bouveault and Blanc. Manufac> 

ture of alcohols and alcohol derivatives applicable 
as perfumes, flavourings, &c., and of primary 
alcohols generally. Juno 22. 

„ 18,245 (1903). Newton (F. Bayer and Co.). 

Manufacture of a pharmaceutical compound. 
June 22. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.] 18,370 (1903). Bloxam (Neue Photographische 
Ges.). Reproduction of pictures or the like by 
aid of catalysis. .Tune 22. 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 13,562. Moller, Manufacture of nitro - glycerine. 
June 15. 

14,480. Ceipek. Explosives. June 27. 

[C.S.] 14,82.5(1^03). Lake (Alf. Nobel and Co). Ex^ 
)»losives. July 6. 

, „ 12,238 (1901). Keine. Means for igniting fuses. 

July 6. 
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Canalu'an Section. 

Chairman : W, M. Lang. 

tr- Oirdwood. 
rufc-Chairmen . | j, j 

Committefi: 


0. W. Camvhdl Amott. 
J. WatHon Bain. 
lingo Cnrlufton 
Thos. Davias. 

W. UodgHon Klhft 
W. L. Goodwin. 


Rdfcar B. Kenrick. 
Thos. MacVnrlano 
W. Lash Miller. 

Jhh. P. Murray. 

J. 71/. Sparrow. 

Harold Van dor Linde. 


Hon. I'reasurer • M. J. Taylor, 77. Pront Street East, Toronto. 
lion. Local Secretary : 

Alfred Burton, 42, Front Street west, Toronto. 

The folltrwirig take office in Sept, next — Chatrynan : F. J. Sniale. 
Vice-Chaimieii : W. H. Ellis and Tho.s. Macfarlano Committee: 
Jetlroy H. Burland, G. P. ttirdwood, W, It. Lang, and A. MeOiH. 


^orb Jbtction. 

Chairman : V. CoUentz. 
Vice-Chairman : Russell W. Moore. 
Committee : 


Wm. H. Nichols. 

T. J. Parker. 

Clifford Richardson. 
W. J. Schicffehn. 

G. 0 Slone. 

J). Woodman. 


H. 0. Asplnwall. 

L. Baekeland. 

C. F. Chandler. 

G. Drolw^gj^. 

W. F. Fucrst. 

E. J. Ijcderle. 

Wm. McMurt.rio. 

Hrm. Treasurer .* R. C. Woodcock 
Hon. Local Secretary : 

H. Schweitzer, 40, Stone Street, New York. U.S.A 
The following take office in Sept, next : — Chairman 
Chandler. Committee: V. Cohlenl/, A. H. Elliott, E. G. 
H. A. Metz, F. Schiiiewiud, and C. B. Zabriskie. 


C. F. 
Love 


aibnpool ;§>rcticin. 

Chairman : F. JI. Tate 
Vice-Chairman ; C. Ijonyuet lliggnis. 

Committee : 

Percy Bateson. F. L. Peek. 

./. Campbell Brown. ' Julius Rasehen. 

G. C. Clayton. Alf. Smethain. 

A, Foden. 1 H.B. Stocks. 

O. Watson. Gray, J. W. Tower* 

Max Muspratt. 

lion. Treasurer : W. P. Thompson. 

Hon. Local Secretary : 

W. R. Hardwick, 13, Batavia Buildings, Hackiiis Hey, Liverpool. 
The following take office in Sept, next — Chairman Eustace 
Carey. Vice Clunrman: FnankTate. ; T. Lewis Bailey, 

J, T. Conroy, G. W'atson Gray, and (L L. Higgins. 


1 


Xonhon Section. 

Chairman: Walter F. Reid. 

Vice-Chairman : A. Gordon Salamon. 

Committee : 

.1 N. Coniiah. J. T. Hewitt. 

E. Divers. J. Lewkowitsch. 

Bernard Dyer. A, R Ling. 

M. 0. Forster. W. S. Squire 

R. J. Frisweli. F. Eapter Sutton. 

Oscar Guttmann. L. T. Thorne. 

Otto Hehncr. Thos. Tyrer. 

Hon. Local Secretary : 

Julian L. Bakor, 7, Addi.son Road, Bedford Piuk, W. 

The following take office in Sept, next:— • A. Gordon 
Salamon. Committee : H. G. Colnian, 1). L. llowanl, AVm. I'earee, 
Bovertou Redwood, and Charles Wightman. 


^ottuiffham Section. 

Chairman : J. T. Wood. 
Vice-Chairman: 8. F. Kurford. 
Committee : 


J. O’Sullivan. 
J. M. C. Patou 
A. L. Stern. 

G. J. Ward. 

J. White. 


i 


L. Archbutt. i 

F. J. R. Carulla. 

R. M. Caven. 

P. Stanley Kipping. 

G. i). Lander. I 

H. B. Mayfield. I 

Hon. I'reasurer : S. J. Pentecost. 

Hon. Local Secretary : 

S. R. Trotman, King’s Walk Chauibors, Parliament Street. 
Nottingham. 

The following takes office in Se])t. next —Committee J, Gohliiiu: 


^rottisl) ^rrtion. 

Chairman ; T, L. Vatterson. 
Vice-Chairman : 1 ). ./. Playfair, 
Committee: 

H. Ingle. 


H. Dumb I/. 

D. B. Dott. 

Thos. Ewan. 

J. Arnold Fleming. 
W. Frew. 

G. H. Gemmell. 
Jas. Hendrick. 

Jas. Hope. 


D S. Jerdan. 

W. G. Johnston, 
J. Falconer King. 
J. G. F. Lowson. 
J S. Macarthur. 
J McCulloch. 

M. A. Parker. 


iManrhfStn* Section, 


Hon. Secretary and Treasurer : 

Thoma.s Gray, c/o Gourlay and Doas. 180, Hope Street. (Tilasg«.w. 
The following take office in Sent, next — Chairman- R. T. 
Thomson. Vice-Chairman : J . S. Maciirth’ir. Committee - W. 8 
Curphey, L. Dobbin, Robt. Hamilton, T. L. Ihitteison, iindD. J. 
Playfair. 


Chairman: 5. Carter Bell. 

Vice-Chairman : G. JI. Bailey. 

Committee ■ 

J. Allan. I K. Market. 

R. Clavton. W. J.J’ope. 

G. J. Fowler. I F. Scudder. 

B. Hart. i T. Sfenhouse 

W. E. Kay. \ U. L. Terry. 

H. Levinstein. 

Bon, Local Secretary • 

Julius Hitbner, Ash Villa, Cheadle Hnline, Cheshire. 

The following take office in Sept, next .-Vice-Chairman: F. 
Scudder. Committee ; W. 11. Coleman, J. Grossniaiin, W. B. Hart, 

K. Markel, H. Porter, and W. Thomsen. 


^etocafitle Jirction. 


A. Allhusm. 
P. P. Bed sou. 
H.S. Collins. 
7. W. Hogg, 
H. Louis. 

N. H. Martin. 


Chairman: J. T.Dunn, 
Vice-Chairman: W. L. Rennoldson. 
Committee : 


Section. 

Chairman ; A. Liversidgo. 

Committee : 

W. A. Dixon. A. A. Ramsay. 

J. F. Elliott. J. A. Schofield. 

F. B. Guthrie. R. Greig Smith. 

L. Meggitt. H. G. Smith. 

J. Morison. T. Steel. 

Hon. Local Secretary: 

T. U. Walton, Colonial Sugar Co., O’Connell Street, Sydney, N.S.W 


John Pattinson. 
W. W. Proctor. 
Harry Smitli. 

A. Bpiller. 

J.E. Stead. 

C. E. Stuart. 


Hon. Local Secretary and Treasurer . 

V. C, Garrett, Durham College of Science, Newcaatle-on-Tyna. 
The following take office in Sept, iwxi’.— Committee : Ellwood 
Holmes and Geo. Sisson. 


f^orbsihnt ^ettion. 

Chairman : Jas. E. Bedford. 

Vic^Chairman : G. W. Blatter. 

Committee ; 

C. 8. Bedford. F. W. Richardson 

E. A. Brotherton, Geo. Ward. 

John W. Cobb. H. A. Watson 

W. M. Gardner. Thorp Whitaker. 

A. J. Muryhy, J, B. Wilkinson ' 

H. R. Procter. 

Hon. Local Secretary and Treasurer : 

T. Fairley, 17, East Parade, Leeds. 

The following take office in Sept, next:— Chairman : H. R. 
Procter. Committee: W. Ackroyd, J, E. Bedford, P. Btansuii, 
B. A. Burrell, and A. Smithells. 


,N.P. The names in italics are those of members of Committee who ratire ft*oni their respective offices at the end of the current session. 
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annual general meeting, new YORK, 1904. 

Tho Annual General Meeting will be held in New York 
City on Thursday, Sept. 8th, and following days. Members 
who projiose to attend the meeting are requested to inform 
the General Secretary, as soon as possible, by what steamer 
I he}' will travel. The principal boats will be met on arrival 
;it New York bv a representative of the Reception Coui- 
luiUee, who will escort the guests to the Hotel Seville, 
.Madison Avenue and 29th Street, which will be the 
Society’s Ilead(iuartor^ in New York. A similar system 
will be observed at al. tho other cities visited by the special 
I rain. A revised programme appeared in the March 31 st 
issue. 

In accordance with the provisions of Rule 18 of the 
Hy e-lawH, notice is hereby given that those members whose 
[jiimcs are printed in italica in the list of Council will retire 
Irom tlieir respective offices at the forthcoming Annual 
Wetting. 

Mr. VVm. R. Nichols has been nominated to the office of 
President under Rule 8 ; T)r. Edw. Divers, Prof. VV. K. 
Eaton Hodgkiuson, Mr. Max Muspratt, and Mr. T. J. 
Parker have been nominated Vice-Presidents under 
Kale 8 ; and Sir Wm. Ramsay has been nominated u Vice- 
President under Rule 11. 

I'he lion. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 


ST. LOUIS KXnilii ITON. 

(lojiies of the Catalogui' of the Pntisli Chemieal Exhibits J 
af the St. Loins Exhibition, with desciiptivt* articles by 
(Apcit^, may he obtained by memliei’’* on application at I 
thi ( iViee of tlie RomiI ( 'oiiunission, 47, Victoria Street, 
\Vi stniiiistei , price Lv. caeh. 


'rAX-EHKE Alcohol. 

Tlie following lesoliitiou, passed by the Chemical Section 
ol' till' London (Uiamher of (’onimerce and approved by 
file Ctiuncil of the Chaiuher, has been endorsed by the 
(Muneil of this Society: — “That the Chancellor of the 
I '\elie(jUt*r be urged to appoint a dcpartuiental committee, 
iiieludirig recognised enmmeieial and scientific representu- 
ii\es, to examine and report upon the best methorl of 
laovidiiig uiitaxed alcohol for manufaetuiing and other 
puiposes, Mich as power, heating, and lighting.” 


COMMUNIC^ATIONS. | 

Authors of communications read before the Society, or 
any ot its Local Sections, are requested to take notice that i 
umb'r Uule 43 of the Rye law's the Society has the right of 
pnority of publication for three months of all such papers. 
Infringement of this Hye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


Clarke, A. R., 618-617, ICastern Avenue, Toronto, Canada, 
Leather Manufacturer. 

Danker, Dan. J., 247, Atlantic Avenue, Boston, Mass., 
U.S.A., Dyestuff and Chemical Manufacturer. 

Ermeii, Walter F. A., 14, Park Road, Pendleton, Lancashire, 
Analytical Chemist. 

G^r, Dr. K. H., c/o Messrs. Joseph Fisoii and Co., Ltd., 
Ipswich, Anai3tical Chemist. 

Hamilton, K. II., Anaconda Copper Mining Co., Anaconda, 
Montana, U.S.A., A^sistant Superintendent 

llollowaj', E. G., 447, Belle Plain Avenue, Chicago, 111., 
U.S.A., Chemist. 

Hooker, A. IL, e/o Heath and Milligan Manufacluring Co., 
170, Randolph Street, ('hieago, TIL, U.S.A., Manu- 
facturing Chemist, 

Ka)e, Thomas, Westerfield, Perth, Scotland, Analytical 
Chemist. 

Litter, Hans, Farbcnchemisches Laboratorium der Kgl. 
Tecbnischcn lloehsehule, Dresden, Germany, Chemist. 

Liveiseege, J. F., Council House, Biriniughum, Public 
Analyst. 

McKenna, A. G., 7)06, Hawkins Avenue, Braddock, Pa,, 
U S A., Metallurgical Chemist. 

Marschall, Adolf J., Little Falls, N.Y., U.S.A., Chemist. 

Migbill, Thos. A,, 127, Purchase Street, Boston, Mass., 
U.S.A. , Chemist. 

Rostosky, Dr. Leopold, 'rieigurteustrasse 28, Dresden Alt, 
Saxony. Chemist. 

Sheddeu, Frank, 3, Beividere Road, Walsall, Science 
Muster. 

Southerden, Frank, 75, Barry Road, Diilwicli, S.E., Teacher 
of (yliemistiy. 

Wackenreuter, A.G , i;t4-136, Kinzie Street, Chicago, II)., 
U.S.A , Colour Manufacturer. 

Wedekind, Rud., Uerdingcn a/Rhem, Germany, Manufac- 
turer of Alizarin and Bichromates. 

Whittier, Chas, T., 322, Warren Street, .Jersey City, N.J., 
U.S.A., Manager. 

Wunsehe, Fritz, Ht-ichenbaeh.strasse 23 p., Dresdeu-Altst., 
Germany^ Chemist. 

Zimmele, H. B., 621, Main Street, Niagara Falla, N.Y., 
U.S.A., Technical Chemist 


Cbangr0 af 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also lo be 
avoided as tending to create confusion. When sending 
subset iptionfi, the use of the form attached to the applicatiuu 
I helps in the verification of addresses, on which the safe 
j delivery of the Journal depends. 


%ist af iHrmbrrg (Clettri 

22iid JULY 1904. 

Hiaudeis, R., Ausslg, Austria, Chemical Manufacturer. 

Card, Piof. Hubert C., Lihoratory of Medical Chemistry, 
University of Minnesota, Minneapolis, Minn., U.S.A., 
Chemist (State Board of Healih). 

< ‘ ubrough, CoL John, Blanefteld, Stirlingshire. 


Adgate, M., l/o Syracuse ; Naugatuck, Conn., U.S.A. 

Arnott, G. W. Campbell, l/o King Sireet East; 114, 
Victoria Street, Toronto, Cauudu. 

Bloxam, W. Popplewell, l/o India; 73, Walpole Road, 
Boscombe, Hants. 


Boyes, Herbert J. S. ; Journals to Alameda Barao de Pira- 
cicala, Sao Paulo, Brazil. 

Cayvan, L. L., l/o Hotel Normandie; 19, West I7th Street, 
New York City, U.S.A. 

C 2 



fjuly 80. 100 


742 JOURNAL OF THE SOOIETT OF CHEMICAL INDUSTRY. 


Clapperton, Jas., jun., J/o Glasgow ; retain Journals. j 

Clayton, B. 11. , l/o ( heetbam Hill; Woodleigh, Blackfield 
Lana, Kerfal, Manchester. 

( rowther, J. ; all comnmnications to South Australian 
School of Mines, Adelaide, South Australiii. 

Fawcett, .1, II., l/o Italy; c/o Hank of Australasia, 4, 
Threadncedle Street, K.('. 

Filcock, 1’., I/o (omherlaud House; Sunn\ Hank, Prestbury 
Hoad, Macclesfield. 

(tjbb, Thos., l/o Mount I‘eir} ; "NVilford, Dornoch Terrace, 
Brisbane, Queensland. 

(iranper, Dr. J. Darnell, l/o A<;ton ; 2o, All Saints’ Street, 
Nottingham. 

Hall, Wni. F. (of Selnkwe^ ; retain Journals. 

Harvey, C , l/o Manor Park; 17, Alloa Ko.id, Goodinayes, 
Essex. 

Hewitt, A. H. (of Honp Kong); J(uiriials to Spriug\Hle, 
near Gurnard, Isle of W'ighr. 

Hicks, Edwin E’., l/o New York ; c/o P. IJIaki^'ton’s Son 
and (’o., 1012, Walnut Street, Philadelphia, Pa ,U.S A. 

Jjicksou, IMw., I/O (irovc Avenue; Havens (’lift, Oxford 
Hoad, Moseley, Pirmirighaiu, 

JesNop, L. V., l/o A'ietona Park ; Holmlea, Woodville 
Hoad, Leytoristone, Essex. 

Jones, T. Tolley, l/o Little (ollins Street; Australian 
KxjdosivcH and Ghi-uiical Co., Ltd., 128, (Dteeu Street. 
Melbourne, Victoria. 

Lindmueller, ( has., l/o Cleveland; e/o United Zinc* and 
Chemical (.'o . Aigentine, Kas., IT S.A. 

Marsden, Dr. bred, l/o Leeds; *1, Swlnton Grove, Alan- 
chester, S.Js. 

Mayer, And., jiin., l/o Hraddock ; 104, St Mark's A\enue, 
Hrottklyn, N.Y., U.S.A. 

Mever, Aug. H, ; Journals to e/o Cnited Zinc and ('hcinical 
C’o., Kansas (’ity, Mo., U.S A. 

Proctor, C. ; all coininnuieatious to 27, London Hoad, 
E'orcst Hill, S.EL 
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London Bridge, S.E., Analytical and C-nsulting 
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G O R H E C T I (.) N. 


ANALYSIS OF (JOMMEHCMAL ACETATE 
OF LIME. 

nv \V. VI. GROSVKNOR, JDN. 

(Tbih J., May 31, 1904, 530—535.) 

The aothoi desires to state that when he referred to the 
Di^tillation Method as having been originated by l/’resenius 
and modified by Stillwell anil Gladding, he was unaware that 
the method was really first devised by Dr. H. Endeinacu in 
JH74 and published in Dr. dValy’s “Industrial Record” in 
1S75. It may also he found in I’rof. Chandler’s “ AraerieBin 
Chemist ” for 1 870. 
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ALFRED H ALLEN, F.C.S., F !.(' 

OrIUINAI. .MkMUKU of TBF SOlUKTY OF CllKIVIICAF. 

Jndcstrv Also Mi.mukr of Puhlicatiox 
(TiMMIITKE, AN1> I’OIiMFUI.V MfMRFR of C'Ol’XCir.. 

Alfred Henry Allen, horn at Southwark, Londou, 
on Jamiaiy 17th, ]84r», was the son of ( Jeorge Allen, 
an eminent architect He was educated at a private 
school in Brighton, and subseipiently became a 
student at the College of Chenustrv and Agriculture at 
Kennington, under the late Mr. John Neshtt, and at 
the Royal College ol ('hernistry and School of Mine^ 
under Hofmann and Tyndall. He studied metallurgy 
and practised as.sayiug under Perci, and attended 
geology and mineralogy classes at University Collt'ge. 
London, under Morris. He began his piofessional 
career as as'-istant to the late Di. A. H. Hussall, hut 
resigned that position in order to go to Slieffield a*- 
analytical assistant to ihe late Dr. James Allan. On the 
deatli of the latter Allen heaime the residiuity legatee, 
and, though veiy young, resolved to continue the practice 
on his own account. Later on, he was ajipointed lecturer 
in ehemi.stry and physics at the Sheffield School of 
TVIediciue, then situated in Surrey Strei'f, and aksc 
lecturer on chemical and physical science utM'esley Col- 
lege. lie AMIS President of the Society of Public Analyst- 
in 1887 ami 1888, and was also un original Fellow 
ami a Menilter of Council of the Institute of Chemistry. 
He mrveil for four years on tlio ('ouncil of thn 
Society, and, from 1888 up to his death, on its Publica- 
tion Committee. 

In 1873, when the Sale of Food and Drugs Act came 
into operation, Allen was made public analyst to the 
Corporation of Sheffield and also to the West Riding of 
Yorkshire. These appointments, together with similar 
ones in connection with other borough.^, he held U[) to 
the time of his death, .Mways a conscientious and im- 
partial officer, he prided himself on the fact that no one 
had ever been unjustly punished through bis evidence. 

In the revision of the Foods Acts, &c., Allen 
guAC evidence before sevtral Royal Commissions and 
Departmentai Committee?. Amongst ihes» may he 
mentioned the Select Committee on British and Foreign 
Spirits, the Commission on Arsenical Pidsoning, the 
Depattimutnl Committee on Beer Materials, and the 
Board of Agriculture Departmental Committee on Milk 
and Cream. lu the lu-t-mentioucd case the standard 
ultimately fixed was that advocated and used by him 
for many years. When the cocsideration of butter 
sub.stitutes resulted in the pas.singof the Margarine Act, 
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it was at his suggestion that the title margarine ” was j 
adopted. The Danish Government many years ago I 
invited him to inspect the farms and ijiquire into the i 
whole question of butter production in Denmark. The | 
results of his investigation aie embodied in his report j 
to that Government. j 

During the epidemic of lead poisoning in Sheffield, 
fifteen jears ago, Allen did an enormous amount of j 
special work connected therewith His theory as to 
the cause of the action of Sheffield water on the lead 
service pipes proved to be ctnrcct, and his simple method I 
of preventing further mischief, the addition of chalk 
to the water of the rossr^ oirs, is in nse at the present 
time. 

Always busA with the affair^ of his many offices, he yet 
found time to devote to scumtific research, and has left j 
after him a monumental work, which will serve to keep his j 
name in respectful and grateful remembrance. Many 
im[/ortant papers were contrihuteil by him to this and 
other scientific journals, hut Iheir contents represent 
only a fraction of the extensive original work curried 
out for and publislied in his great undertaking just 
relerrod to, the eiglit volumes of his treatise on Com- 
mercial Organic Analysis, which has long been accepted 
as a standard N\ork by chemists everywhere. It should 
never be forgotten that this iiivuluahle treatise, so 
udiulrable in its arrangement, so accurate in its facts, 
and so generally reliable in its statements, is very much 


more than a handy and useful compilation from the 
published works of other chemists, containing as it does 
on every page the evidence of its author’s thought and 
investigation. Having in mind what he accomplished 
in developing and systematising commercial organic 
analysis, it will assuredly be felt by many that he might 
well be styled the Fresenius of that large branch of 
chemical analysis. 

Another example in this direction may be found in 
his valuable work on the “ ( hemistry of Urine,” pub- 
lished in 189r). Jt was written in great measure, so 
its author informed the writer, as the outcome of an 
earnest study of the dread complaint (diabetes) which 
was undermining his own health and powers. In the 
preface to thi« work he makes pathetic reference to the 
subject. 

Many will remember how much A. H. Allen’s genial 
j I presence and powers of entertainment were in request 
at the social gatherings of the Annual Genenil Meetings 
in the earlier years of the Society, and what a pervading 
sense of the incompleteness of those social gatherings in 
later years was caused, when ill-health enforced his 
absence from them. 

Allen’s mental characteristics were a wonderful 
memory, great keenness of intellect, and ability for 
rapid grasp of intricate questions. His name will ever 
be honourably identified with most of the legislation for 
securing pure food and drugs for the people. 
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I.-PLANT, APPARATUS AND MACHINEET. 

Sodium Hydroxide ; Formation of from Sodium 

Carbonate tn Boilers fed with Water contaimny the 
latter. J. Brand. Z. gee. Bruuw., 1904, 27, 456— 458. 
A well-water containing y3'5 parts of sodium carbouate 
in 100,000 was employed as boiler feed w'ater. At the end 
of 14 days an incrustation appeared on the fittings, con- 
sisting ot 84*8 per cent, of sodium carbonate, 1 '6 per cent, 
of sodium hydroxide, 5 ‘48 per cent, of sodium sulphate, 
and 7*36 per cent, of water. In 45 days the incrustation 


attained such dimeu.sions that injury to the boiler was 
feared, and the water was therefore mixed in equal pro- 
i portions with one containing alkaline earth carbonates 
I (16'’ of hardness). After another week the water in the 
' boiler was exammed, and was found to contain 1,667 parts 
! of solids per 100,00u parts, including 1,176 parts of sodium 
j carbonate, 362 parts (21 • 7 per cent, of the total) of sodium 
I hydroxide, and 100 of sodium sulphate. The sediment 
■ deposited from the slightly turbid sample consisted solely 
' of calcium and magnesium carbonates. The probable 
explanation of the formation of sodium hydroxide is that 
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under the high temperature and pressure in the boiler, the 
magnesium carbonate present is converted into hydroxide, 
which reacts with the sodium carbonate, the double decom- 
position being continually repeated j or, it may be that, as 
stated by Kdster and Griiters (this .1., lOOit, 417), the 
sodium carbonate parts with its carbon dioxide under certain 
relative conditions of tension and partial pressure. — C. S. 

Enolish Patent. 

Centrifugal Machines and the like. A. J. 

Boult, London. From the Firm F. Moyer’s Sohn, Tan- 
germhndc, Prussia. Kng. Pat. 15,862, July 17, 1903. 

Sle Fr. Pat. 334,041 of 190.1 ; this J., 1004, 14.--T. F. B. 

United States Patent. 

Granular Materials ; Apparatus for Washing . 

G. M. Hoffman and .1. T. Gibson, New York. [t.S. Pat. 
762,309, Juno 14, 1904. 

In order to clean filtering material, such as sand, it is forced 
by suitable means, together with M’ater, into a hopper working 
in an immersion pit, and provided with air lift mechanism, 
and delivered into a second lioppor. The •Jccond hopper is 
provided with an immersion pit and air-lift apparatus, has 
an overflow for the water, and means for adding additional 
wash-water to the seeond immersion pit. — L F G. 

Fhknch Patents. 

Muffle Furnare ; Cireulatinq . F. Ufenast. 

Fr Pat. 340,04.5. .Ian. 30, 1904. 

The furnace is embedded in the ground, and not arched, 
being covered in at the top with firebricks. Coal is fed 
tlirough holes in the roof on to grates of firebrick, and the 
products of eoinbnstion ere made to circulate through longi- 
tudinal and transveiTe passages, and to play around the 
central mufllo on all sides. 'I'lie circulation is regulated 
and effected by suitiihli‘ screens, and the coal gases are led 
away by an iron pipe from the top of the furnace — L. F. G. 

Filters; Method of ('oast ructi tig -. Berlin- Anliulti^che 

Maschinenlmu AUt -Ges. Fr. 340,147, Feb. 3, 1904. 

See Kng. Pat. 1.5,948 of 1903 . tins J,, 1901,600 — W. II. C. 

JUryer } (^glindriral — for the Direct lle iting of 
Substances in a Con/inuoiK Current \^(f Guv]. M. 
Kecking. Fi. Pat. 340,260, Feb. 8, 1904. 

See Kng. Pat. 25,209 of 1902; this J., 19l)f, 13. — T. F. B. 

IL-PUEL, GAS, AND LIGHT. 

Illuminating Gas ; (Condensation of . II. G. Cohnan. 

,1. Gas Lighting, 1904, 86, 760 — 763 

In this paper attention is chiefly deAoted to a consideration 
of the function of cond(*iisei\s as scriihbeis in wdiich the 
gas is subjected to the washing action of the liquid products 
separating from it during the process of cooling, and of the 
best means of can Grig out most efficiently the objects of 
coiideusution, namely, to cool the gas to atuiospberie 
temperalure and at the same time to retain in it as much 
of the lowest boiling tar conslitwents as can be permanently 
carried during distribution, and to eft’ect as complete a 
removal as possible of najibthaleiie and all higher boiling 
substances. In the analogous jiroces.s of fractional distilla- 
tion, where the vapours evolved on boiling a mixed liquid 
are subjected to fractional eondcnsation to remove higher 
boiling constituents, the principle universally adopted is to 
allow the products separating iu the stilMiead to flow back- 
wards against the current of ascending vapour, and it 
is therefore contended that tlie siime process is also the 
most suituble iu condensing illuminating ga.s. In the latter 
case, however, the conditions differ in several respects from 
those existing in fractional distillation The vapours are 
there diluted with large volumes of permanent gases, thus 
lowering the rate at which the solvents act upon the vapours 
present j water is also continuously condensing, and, as it 
does not mix with the tar, tends to form a coating over it, 
and prevents the latter acting upon the ga.s. Further, 


owing to the rapid cooling which takes place in the early 
stages after the gas leaves the retort, large quantities of the 
tar separate as a fog, a considerable portion of which is 
carried forward mechanically with the gas right through 
the condensing apparatu.^, and must be removed as soon as 
possible, if the above counter-current system is to be fully 
carried out. In ordiT to effect this removal the author 
proposes to treat the hot gas as it leaves the hydraulic or 
foul main, in a modification of the “ cyclone dust collector,’' 
by means of which these heavy far particles arc removed. 
The apparatu.s consists of a short, wide cylinder, to the 
bottom of which is fixed an inverted cone, the tar flowing 
aAvay from the low'e.‘'t portion of the latter by means of a 
seal pot or siphon. The gas enters the cyliudcT at a 
tangent, take.s a spiral course through the apparatus, and 
leave.s by means of the outlet main fixed in the centre of 
the cylinder. Owing to the whirling motion thus set up 
the heavy solid and liquid particles are driven by centri- 
fugal foree to the circumference of the cylinder and cone, 
whore they coalesce and flow away through the siphon. 
This apparatus, as erected at the '1 ottenham Gas Works, 
effects a practically complete removal of the tar-fog from 
the hot gas ; tlu' ijuanlity of tar thus separated amounted to 
2 gall.s. per ton of coal carbonised, or one-fifth of the total 
tar production. When the separator is at Mork the quantity 
of tar condcu.sirig dining the subsequent cooling stages only 
amounts to about one-third of a gallon per ton, and is a thin 
liquid containing a much higher proportion of hnv-boiling 
constituents than ordinary coal-tar. The results obtained 
so far indicate that when the heavy tar-fog is remoAcd 
from the 'hot gas lo this nianiier, the gas after cooling 
contains a larger quantity of benzene and toluene and less 
naphthalene than is the case A\}ien the centrifugal separator 
is not employed. — H. (!. ('. 

Formaldehi/de ; Piescnce of in the Piodiirts of (\iiii- 

hustion of Ordniarg Fut Is. A. Tnllat. Gomptes rend., 
1904,138, 1613- 1615. 

Am, carefully freed (lom ati\ traee of formaldehyde, was 
passed over burning combustibles in ii heated tube, and the 
products were collected and exaniiiv'd for formaldt'hyde. 
In all cases (coal, iieat, vaiious woods or products of their 
distillation, papers, juire eillulosi', cork, india-rubber, 
tobacco) lormalilehyde was found, in amounts varying froiu 
1/10,000 to 1/100,000 of till' weight of substance burnt. 
Wood and cellulose ga\e the largest amounts. I'he benzene 
bydroearbons also yielded foi maJdebyde, in amounts in- 
creasing with theii conijilexity In ail cases the materials 
with which the combustible materials are in coiitaet affect 
the yield of forma 1 deh 3 de consider, ahl\ ; copper, for 
example, favours its preduetion much more than porcelain. 
The cxistiMiec of formaldehyde in the atmosjihere is no 
doubt atlributable to its lormation in combustions. 

~.L T. D. 

Driquettes ; Determination of Proportion of Binding 

Material in . K. J, Coustam aud U. Jiougeot. 

XXUl., page 764. 

Gfises containing Hydrogen ; Fractional Combustion of 

by Means of Heated Palladium Wire. F. 

Richardt. XX III , jiage 764. 

English Patents. 

Liquid Fuel; Impts. in Furnaces Heated by . A. 

Barron. Mexhoro’. Kng. Tat. 1.5,726, July 16, 1903. 

The liquid fuel is blown in by compressed air, and to secure 
greater heat the flame passage is made longer than usual 
and flared towards the interior. — C. S. 

Carhuretted Water-Gas ; Apparatus far the Manufacture 

of . W. R. Addicks, New York. Eng. Pat. 10,123, 

May 3, 1904. 

See U.S. Pat. 758,882 of 1904 ; this J., 1904, 602.— T. F. IL 

Gas } Manufacture of . H. W. Woodall, Wimborne, 

and A. McD. Duckham, Upper Parkstone, Dorset. Eiig. 
Pat. 16,497, July 27, 1903. 

Coal is distilled continuously in a vertical retort, the lower, 
open end of which dips into a water samp, from which the 
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coke IS removed oontinaously by means of a conveyor. 
The steam produced, passes up through the retort, forming 
water-gas, which is either led off along with the coal-gas or 
drawn off separately. The retort is heated most intensely 
at its upper end, by means of combustible gas, the products 
cf combustion being led down a flue surrounding the retort, 
so as to maintain the coke at a high enough temperature to 
decompose the steam. Coal is fed into a little shoot within 
the top of the retort, by means of a rotating gas-tight 
feeding drum, in such a manner that the shoot and the 
retort are always full of coal. The position of the bottom 
of the shoot determines the top level of the coal in the 
retort. The gas is drawn off from the top of the retort as 
u.sual. — H. B. 

United States Patents. 

Fuel; Manufacture of Artificial by Distillation. 

J. T. Davis, San Francisco. U.S. Pat. 703,267, June 21 
1904. 

A MIXTURE of crude petroli um and fine carbonaceous 
material is agitated and exposed to a eontmuoiisly in- 
creasing degree of heat, so as to distil off the lighter hydro- 
caiLons and leave the heavier hydrocarbons associated with 
the carbonaceous material. After cooling, the combustible 
residuum is pressed. — 11. II. 

Gas Furnace ; Reyeuerattvv . K. Derval, l‘arih. 

U.S J*at. 702,578, Juno 14, 1904. 

The furnace i^ fitted with inclined retorts, each of which 
IS built up of curved sections so arranged that each (>ectiou 
IS at an angle to the horizontal less than that of the next 
ailjoining section above.-— H. B. 

Gas Producer. L. Wilson, Glasgow. U.S. Pat. 762,508, 
.luue 14, 1904 

The combustion chamber of the producer is formed of a 
easing, the lower hall' of which lias a refractory lining. 
'I’his IS surronndi'd by au outer lined casing, an annular 
space hi'ing hdt betw'een the iinier casing and ihe lining of 
the outer casing. Within the annular space is a duplicate 
coiled pipe foi suppl>nig heated air and superheated steam 
to the comh'istjon chamber. Midway up the combustion 
chamber there are provided lateral exit pipes, through 
which the hot gases aic led into the annular space, and 
the gases are finally drawn oil at the (op ot the said space. 

— ll.B. 

Water-iias Generator. D. McDonald, lamisville, Ky., 

LI S A. U.S. Pat. 709, ;M 3, June 21, 1904. 

The generator is jirovided laterally at its upper end with a 
short vertical stack, which eoiumunicates with the super- 
heater and contains two flues counriiiulcatiug with the 
interior of the generator at two different levels in its 
upper part. By means of a rotatable valve at the top of 
the stack, either of the two fhn*s may be put in eonoection 
with the superheatei. — H. B. 

Coke Oven; Electric . M. R. (Mnley, New York. 

U.S. Pat. 703,908, June 28, 1904. 

EnKCTRic resistance plates are arranged in juiirs in the 
inner wall of the furnace body (winch is of noii-couductmg 
material), and on different hori/oiital plants, in order to 
form a series of heating zones. The oven is oj)en at the 
top, and is closed at the bottom by swing doors which open 
to the full sectional area of the oven. — G. S. 

Coke } Process of Making . M. K. Conley, New' York. 

U.8. Pat. 709,369, June 28, 1904. 

The coal is introduced into an essentially air-tight oven 
(see previous abstract), which is heated by electrical resis- 
tances to a temperature higher than that of the ordinary 
coke oven. — C. S. 

French Patents. j 

illuminating Gas ; Manufacture of — — . B. Duttenhofer. 

Fr. Pat. 840,055, Jan. 30, 1904. 

Fob the prevention of the formation of tar and “ graphite,” 
steam is passed into the coal in the retorts from the ; 


beginning of the distillation. It is olaimed that the hydrogen 
supplied in the form of steam in this way combines with 
the carbon to produce hydrocarbons. — H. B. 

Combustible Oas from Pulverised Combustibles ; Process 
and Apparatus for the Production of — — . Q. ,Mar- 
connet Fr. Pat. 340,075, Feb. 1, 1904. 

A MIXTURE of air and finely- pulverised combustible is 
aspirated in regulated quantities by each suction of the 
motor (or other apparatus to be supplied with the gas) 
into a shoot similar to that described in Fr. Pat 387,514 
(this J., 1904, 484), wherein the fuel is burned daring its 
downward passage. From an ashbox at the foot of the 
shoot the gas produced is led off to the motor, a portion of 
this gas being withdrawn to feed the burners in the com- 
bustion shoot. The device for producing the mixture of 
I air and combustible consists of a vertical pipe having a 
hopper at the top, from which the powdered fuel descends 
in a continuous stream. The pipe is connected on one 
side with the combustion shoot, and on the other with 
an air-supply pipe. At each suction of the motor, the air 
rushing through the descending stream of fuel carries over 
a determinate quantity into the shoot in the form of a 
cloud. The excess of fuel which accumulates at the foot 
of the vertical pipe is transferred to the hopper from time 
to time. — H. B. 

Briquette Fuel ; Process of Manufacturing . V. Conti 

and A. Levy. Fr. Pat. 340,244, Feb. 6, 1904. 

The binding material emiiloyed to agglomerate the fuel 
(coal, lignite, wood, jieiit, spent tan, &c.) is magnesium 
oxychloride, in the }>roportion of about 3 per cent. To 
facilitate the volutilisutiou of tin* oxychloride it is mixed 
with 3 per cent, of its own weight of potassium bichromate, 
or double that quantity of sodium bichromate or potassium 
nitrate. 'I'he product is compressed and dried in the usual 
manner. — C S. 

Carbon or Fuel; Artificial , and Method of Manu- 

facturing same. J. Auguiot. Fr. Pat. 338,776, May 1, 
1909. 

Tiiic ingredients of the product consist of powdered fuel 
niutermls, w'ith a laige proiioriion ot petroleum or other 
miueral oils, the volatility of which is almost entirely 
nullified by au admixture of sodium oleomargarate, or of 
w'hite soap in association with asphaltum or pitch. The 
following approximate proportions are given: — Crude 
[letroleum, 50 parts ; sodium oleomargarate, 0 ; asphaltum, 
25 ; sawdust, .5 ; coal dust, 90 parts. The first three are 
ncorporated by heating and coniinued stirring, and the 
sawdust and coal dust are afterwards stirrod-in in succession. 

—0. S. 

Siemens liegcnerative Furnaces ; Process and Apparatus 

for Avoiding Loss of Gas in . A. Kurzwernhart. 

Fr. Pat. 940,332, Jan. 25, 1904. 

See Eng. Pat. 1890 of 1904 ; this J., 1904, 434.— T. F. B. 


III.— DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

Mineral Oil industry in the Lnneburger Heide. Hkpke. 

Chem.-Zeit., 1904, 28 , 618—619. 

The occurrence of mineral oil at Wietze, a village standing 
on the small river of the same name in the neighbourhood 
of Celle, Hanover, has been known since the middle of the 
seventeenth century, but the first borings were not made 
till the end of the year 1880. The production of mineral 
oil at Wietze amounted in 1903 to more than 40,000 metrio 
tons, of a value of about 3,200,000 M., whilst that of Olheim 
was about 750 tons, of a value of 60,000 M. The oil occura 
in two different zones, the upper one extending to a depth 
of 250 m, and the lower one to a depth of 350 m. The 
oil from the upper zone is thick, of a dark brown oolonr, 
sp. gr. 0'936 — 0*950, and is usually accompanied by a 
strong brine containing some magnenum chloride. On 
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distillation it yields ; — Benzine, sp. p. 0 ■ 725, 0 * 5 per cent. ; 
•colonrlesB kerosene (“petroleum’’), sp. gr. 0*80, 6^0; 
kerosene with a faint yellowish tinge, sp. gr. 0*84,6*0; 
^indle oil, 20*0; machine oil, 44; tar, 10*0 per cent. 
The tar on re<listillation yields 70 per cent, of an oil con- 
taining paraffin, and 110 per cent, of coke. After separation 
of the benzine and kerosene, the machine oils are used 
almost exclusively as a wagon-grease. The oil from the 
lower zone is dark green in colour and has the sj>.gr. 0*885. 
On distillation! it yields: — Benzine, sp. gr. 0*701 at 15° C., 
1 per cent,; hgroiu, sp. gr. 0 727 — 0*750, 2 — 3; nai>htha 
and kerosene (“ petroleum ”), 28 ; luhneating oil, 47 ; 
residue, 17 ; and loss, 4 — 5 per cent. — A. S. 

Naphtha" {Crude Petroleuin] and Cas at Berekei 
(Daffhestan) ; Examination of ihv — — . K. Chari tschkoff. 
J. ru88. phys.'chem. Ges., 1904, 36, 321 — 326; Chem. 
Centr., 1904, 1, 1627. 

The deposit at Berekei has been worked for only a short 
time. The crude petroleum appears to be of good quality. 
It is characterised by its higli content (36 per cent.) of 
light fractions (“petroleum”), it'^ low content of middle 
fractions, and the relatively low viscosity of the residue. 
The residue has a calorific value of 10,520 calculated by 
Mondelejeff’s formula ; it contains no paraffin. The gas 
which accompanies the petroleum contains, when freed 
from air, 12*82 per cent, of carbon dm vide, 65*84 per cent, 
of methane, and 19*92 per cent, of ethane. — A. S. 

Aluminium Magnesium JIgdrosilicafe {Florida Fullers* 

Earthy ; Decolorisatum of Oils leitli . Hirzel. 

XII., page 755. 

Thiophene Reaction with Nitrososulphuric Acid. 

C. Liehermaun and B. I’leus. XXllI., page 763. 

Kn<}lish Pate.nt. 

Saturators for Sulphate of Ammonia. M. Schwab, 
Tioudon, Kng. I’at. 17,585, Aug. 13, 1903. 

" The body of the saturator is formed by taking a four- 
sided piece of liMid, and uniting two edges together to form 
a cylindrical or tubular member,” om* eud of which is 
beaten into a dome to form tlic top. “ A second sheet of 
lead is then joined to the two sides (>f the cyhmler so as to 
form a fender, and a third sheet is joined to the bottom of 
the fender and body to form the bottom of the saturator. 
All aperture is formed or cut in the front part of the body 
facing the fonder, making a passagi' between the fender and 
the body,” “producing an a])ron or midfeathei out of 
that portion of the body facing the fender.” 'Fhe usual 
connections and manhole may be formed in the donm. 

--E S. 

United States Patent. 

Fuel; Manufacture of Artificial hjf Distillation. 

,1. T. Davies. U.S.' Pat. 763,267, June 21, 1904. II., 
page 745. 

Fhench Patents. 

Meta-Cresol ; Proces.s for Producing from Crude 

Cresol. Ghem. Pabr. Ladenbiirg G, m. b. H, I’l. l»Ht. 
339,880, Jan 25, 1901. XX., page 759 

Shale Oil and Siunlar Suhstanrei ; Treatment of . 

A. Adiassewicli. Pr. Pat. 340,354, PiP, ](), 1904. 
Under Interniit. (Jonv., Peb. J90‘b 
See Eng. Pat. 4431 of 1903 ; this J., 1904, 247. — T. P. B. 


ry.-COLOUEING MATTERS AND 
DTESTDFFS. 

Natural Dyestuffs still used in Dyenn/, and their 
Valuation. von Goclienlmusen. Z. angew. f’hem 
1904, 17, 874—886. 

A LONG paper on the dyeing properties and methods of 
ruluatioD of the chief natural dyestafl's still used in dyeing 
qu'ratious.— A. B. S. ^ 


Poianilinea ; Additive Ammoniacai Compounda of . 

J* Scbmidltn. Comptes rend., 1904, 13o, 1709 — 1711. 
The mon-acid salts of rosanilines absorb 4 mols. of am- 
monia gas, producing colourless substances, apparently 
similar to those formed when the tri-acid salts (this J., 
1904, 710) absorb a fourth molecule of hydrochloric acid 
gas. These ammoniacai compounds are entirely additive, 
and lose all their ammonia in vacuo. The author concludes 
that the mon-acid rosaniline salts are unsatuiated molecules, 
and that the free affinities are chemically neutral, and can 
be satisfied by bases or bv acids. No doubt the carbon — 
a neutral element — is the seat of these unsHturated affinitie^, 
which appear to be satisfied by 4 mols. of either HCl or NH;j. 

— J. T. D. 

A 20 Dyestuffs derived from 2:2^Dinaphthol. M. E. Po/.zi- 
Escot. Gomptes rend., 1904, 138, 1618 — 1619. 

The existence of azo-derivatives ofi3:/S-dinaphthol is strong 
evidence in lavoiir of the linkage between the two naphthol 
nuclei being in the 3:3- and not in the 1 : 1-positiou, as has 
been supposed. The azo dyestuffs obtained have no practical 
interest, although, in an acid bath, they dye wool a moreoi* 
less deep red shade. — 4’. li. P. 

Cyanomaclurin A. G. Perkin. Cliein Soe. J’roc., 
1904, 20, 170. 

Gyanomaclukin (CIkmu. Soe. Trans., 1895, 67, 937), which 
exists in jackwood {Artocarpus inlegrifolia) in conjunction 
with monn, crystallises from wat«'r in the anliydious form, 
and is now shown to be isomeric with the catuchins, 
G,f,H nO,,. On fusion with caustic alkali, cyanomaclurin 
gives /3-re8orcylic acul (not crosorcylic acid as previously 
suggested) and phlorogliieinol, and with pine wood ai.d 
hydrochloric acid it resembles the catechins in giving the 
phlorogluclnol reaction With boiling dilute hydrochloric 
acid, u brown amorphous compound is piodueed ; this is 
identical in appearance witli the so-called fourth anhydride 
from Gambler eatechin, and has the same ]tercentage com- 
jiosiiioii. Cyanoniacliiriii thus a|)pears to represent 11 
cateehin in which the catechol neucleus is replaced by 
resorcinol. 

Catechins; Note on the . A. G. Perkin. (’hem. Sue. 

Proc., 1904, 20, 171. 

In a previous i*ommuiiication (Trans., 1902, 81, 1160) it 
wa.8 pointed out that whereas Gambler catechu contains a 
cateehin, Gi.,Hn( (lu- pt. 175'^ — 177')^ Ihe petitabenzox 1 
ilerivative ot which melts at 151° — 158', yet a catechiu, 
which was isolated from Acacia catechu melted at 
204° — 205°, aud gave a benzoyl compound melting at 
181° — 183°. It IS now found that the acacia cateehin give^ 
an acetyl derivative, Ci.,H^O,j( 1-211.(0)5, forming colourless 
needles (111. pt. 158°— 160' ), and u letramethyl ether, 
GjrJlioO,/ 00113)4, separating in colourless prisms (m. pt. 
152° — 153°). The coi njspondiug substances from the 

Gambler catechiu (Ivostauccki aud Tambor, this J., 1902, 
854) melt at I2!0 — 130' aud at 142" — 143" respectively. 
For acacia cateehin the name “ aeaeateclun ” is proposed. 

Indigo; ('onstitueiU of Java . A. G. I’erkiu, 

(4i _‘rn Sdc. I 'roc., 1904, 20, 172. 

Kaw^son (this j., 1899, 251) has shown that Java iudigo 
contains a yellow colouimg matter. This substance, 
G,;,U,oO,j, foiins yellow needh'S, melts at 276° — 277°, aud 
gives an acetyl compound, ( 'j6lI(,0,.((^:2*J.t^ O4. which separates 
in colourless needles, and melts, when crystallised from 
methyl alcohol, first at 116 —120° and subsequently at 
181° — 182°. The colouring matter is identical with 
kampherol (Ghem, Hoc. Trans., 1902, 81, 5H7). 

Indigo ; Our present Knowledge of the Chemistry of . 

W. P. Bloxam. Ghem. Soc. IToc., 1904, 20, 159 — 160. 

As the deternimutiou of the imiximum amount of iudigo 
obtainable at eacii successive stage of its preparation 
(“ mahai ”) and of the quantity present in the leaf of the 
green plant depends on the purity of the indigotin employed 
as a standard, the author has estimated the percentage of 
nitrogen in the best specimens procurable, and has thus 
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found that they contain only about 90 per cent, of indigotin. 
Since the pure substanceB could not be prepared by the 
action of solventa on cake indigo or the synthetical product, 
the crude indigo was sublimed under diminished pressure, 
and in this way a well-crystallised product was readily 
obtained which gave the percentage of nitrogen required | 
for indigotin. This pure material, when sulpbonated and , 
subjected to analysis by the permanganate method, was 
found to give values ranging up to 300 per cent, of the i 
weight of substance taken. As this method is used in ; 
ordinary technical analyses of indigo, this result explained j 
the extraordinaiy variations observed in the published 
values given for cake indigo and the products obtained 
during the successive stages of the manufacture (“ raahai ”). 
It has also been found that the red substance occurring 
in the cake obtained from plant-indigo, and known as 
“ indiruhin ” or indigo-red, is not, as stated, a derivative of 
indigo, as it contains no nitrogen. 'Phis material, which 
may consist of a mixture of compounds, will be turther 
investigated. 


Teivazo Dye-, Orange and Process of Making 

same. K. Jedlicka and A. Schedler, Basle, Asaiguor to 
Soc. Chem. Ind., Basle. U.S. l^at. 763,761, June 28, 
1904. 

Skk Eng. Pat. 27,630 of 1903 ; this J., 1904, 249.— T. F. B. 

French Pxtbnis. 

Monazo Dyestuffs f Manufacture of Soc. Anon, des 

l^rod. F. Bayer and (V). Third Addition, .dated Nov. 
27, 1903, to Fr. Pat. 323,808 of Aug. 18, 1902. 

'JTtE diazo derivatives of the o-ainiuophenolsulphonic acids 
or of their derivatives are combined with 1 .5-aminonaphthol 
in acid solution. The resulting dyestuffs dye wool from 
an acid bath in various shades, ranging from violet to 
reddish-violet, many of which aie converted into very fast 
blacks by an after-treatment with bichromate. The colours 
before chroming are umally violet or reddish -violet. 


English Patents. 

Acridine Series ; Manufacture of Colouring Matters of the 

[Acridme Dyestuffs']. J. Y. Johnson, London. 

From Badische Anilin und Soda Fahrik, Ludwigshafeu- 
011 - Rhine, Germany. Eng. Pat. 17,768, Aug. 17, 1903. 

Si-K U.S. Pat. 746,981 of 1903; this J., 1901, ."»7.— T. F. B. 

Sulphide Dyestuffs ; Manufacture of . A. Meycnherg 

and The Clayton Aniline ('o., Manchester. Eng. fat. 
17,805, Aug. 17, 1903. 

Dinitrot’Hknol is heated in the presence of excess of 
b^drogen sulphule, or else a stream of hydrogen sulphide 
liassed through a boiling solution of the sodium salt of 
dimtrophenol in water. The water is distilled off, and the 
product, aftiT dryiug, is ready for use. — A. B. S. 

Anthnicene Series; Manufacture of Neu' Derivatives of the 
— lAuthravenc Dyestuffs]. 11. E. Newton, London. 
From Farbenfabr. vorui. F. Bayer & Go., Elberfcld, 
Germany. Eng. Pat. l7,9Go, Aug. 19, 1903. 

Fr. Pat. 334,0.^8 of 1903; tlii'^ J.. 1904, 113.~T. F. B. 

lutloryl or its Homoloyues ; Manufacture of . t). 

luiniy, London. From Farbwerke vorm. Meistcr, Lucius 
und Briiniug, HOchst-on-the-Maiue, Germany. Eng. 
Pat. 18,131, Aug. 21, 1903. 

4 SKr. Addition, of Aug. 24, 1903, to Fr. Pat. 317,121 ot 1901 ; 
this J., 1904, 114.— T. F. B. 

(jNiricD States Patents. 

Sulphur Dye [^Sulphide Dyestuff] ; Bine , and Pro- 

cess of Making same. E. Mathe, Assignor to Farbwerke 
vorm. ]\Ieister, Lucius iiud Bruning, lloechst-on-lhe- 
Maine, Germany. U.S. Pat. 763,193, June 21, 1904. 

l)i-;)-hydroxy-f>-p'-diamiiiodiphenyIamim‘ is heated at lOtU 
— 120 (/. with sodium sulphide and suljihur. The product 
(lyes cotton from a sodium siilphido hath iudigo-hlue shades. 

— E. B. 

Anthracene Dye, and Proce.ss of Making same. H. IVeltz, 
Assignor to Badische Anilin mid Soda Fabrik, Ludwigs- 
hafen-oD-Jthine, Germany. U.S. Pat. 763,233, June 21, 
1904. 

'J'he dyestuff in question is obtained by condensing a 
}»oIyhydroxyauthraqiimoue sulphonic acid with ammonia. 
It dissolves in hot water w ith a leddish-vioiet colour. — E. B. 

Sulphur Dyes [Sulphide Dyestuffs] ; Process of Making 
— . A. F. Poirrier, Assignor to Soc. Anon, des Mat. 
Gol. et Prod. Ghim. de St, Denis, Paris. U.S. Pat. 
763,320, Juno 21, 190L 

See Addition, of May 19, 1903, to Fr. Pat. 292, 40J of 1S99 ; 
this J., 1908, 1241.— T. F. B. 


Basic Dyestuffs ; Production of New . Fabr. BAloise 

de Prod. Chim. Fr. I’at. 340,130, Feb. 2, 1904. 

The rhodamine bases of either the phthalic or succinic 
senes are heated with halogen derivatives of fatty acids, 
e.g., chloracetamide, either alone or in the presence of a 
diluent, as alcohol or glycerin. The dyestuffs can be pre- 
cipitated from aqueous solution in the usual way by means 
of common salt. — A. B. S 


V.-PREPAEING. BLEACHING. DYEING. 
PRINTING. AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Half-Silk Dyeing ; Two-Colour Effects in . 

A. Sander. Farber-Zeit., 1904,15, 197. 

To increase the athnity of the cotton for the dyestuffs, it is 
soaked for 10 minutes in a solution of Bodium hydrate, 
36^ Tw., containing 100 c c. of glycerin per litre, washed, 
acidified in a solution containing 50 c c. acetic acid per litre, 
washed, and d>ed. The cotton is dyed with sulphide dye- 
stuffs at about 70*^ C. with the usual additions ; some 
casein is added to pi event the colour staining the silk. 
The material is then washed and the silk dyed with suitable 
acid or otlier dyestuffs. — A. B. S. 

Dyeing Process ; Study of the Direct and of the 

Pelting of Wool. E. Justiu-Mui'ller. Bull. Soc. Ind. 

; Roueil, 1904. Ghem.-Zeit., 1904, 28, Pep. 199—200. 

The author regards the textile fibres as bodies of a colloidal 
nature, and arrives at the following conclusions with regard 
to their behaviour in the direct dyeing and felting ]»roces8es. 
(1) Explanation of the effect of wetting the wool before 
steaming, in wool printing. Golloidal bodies only take up 
foreign substances when they are wet, or in the gel condition 
or one approximating thereto. I’lius the wool takes up the 
dvc.stuff satisfactorily, only when it is wet; moreover, on 
steaming, the wet wool swells, and the dyestuff is converted 
by the moisture and steam into a dissolved condition, 
whereby its absorption is favoured. (2) In dyeing wool in 
an acid bath, the acid tends to convert the wool into the 
gel condition, lu wdiich it has much greater absorptive power 
lor dyestuffs. That this is actually the case is readily 
perceived if in dyeing woollen yarn, the boiling is prolonged, 
or too much acid is added ; the yarn then becomes felted 
together, i.c., it approaches the gel condition. (3) Felting 
Process : The wool and hair fibres are converted into the 
gel condition by the preliminary treatment, or by the acid 
or alkaline “fulling”; then, by the mechanical action 
during the milling, the fibres in the gel condition become 
felted togetlier. (4) The greater affinity of mercerised 
cotton for dyestuffs is also due to tho tendency of the 
caustic soda to convert the cotton into the gel condition. 

-A. S, 
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Printing Tissues} Application of the Three Colour 

Process '* in Engraving Hollers for . M. J. 

Wilwizki. Z. Farben- u. Textil-Cbem., 1904, 3. 237 — 

241. 

Much retouching of the negatives, or of the unetched dies, 
is necessary in order to obtain, along with secondary and 
tertiary shades of colour, pure primary hues, in printing 
with rollers (applying respectively red, blue, and yellow 
colours) engraved from negatives prepared by photograph- 
ing richly-coloured designs or natural objects through 
light-biter colour screens (see this J., iy(»2, 47; 1904, 
1H4, 560, and 604). Otherwise brownish - gre} tones 
result. The solubility of the colour mixtures employed in 
tissue printing causes the prints produced to he less Kucees.«- 
ful reproductions than those obtained by lithography, in 
which insoluble i»igmentB arc used, the colours in the fairly 
open parts Tunning into one another in the former case, 
while in the latter cu?c they retain to a much greater extent 
the detached stipple-form in which they arc apjdied. In 
tissue printing the reproduction of objects in theur natural 
colourings is Jess sought than th<‘ir presentation in striking 
combinations of colour. I’he author agrees with rietrus- 
zewskij (1) that natural objects cannot he ]>roperly depicted 
by means of three colours only ; (2) that the results 

obtained by mixing colours optically are not identical with 
those obtained mixing them in the form of jngrnents. 

-K. B. 

Dyeing \_Mor(i(tnting'] Process; P. Jlcermanns Sludi/ of 

the . L. Bloch. Bull. Soe. I ml. Mulhousf, 1904, 

74, 159—166. 

'I'he author has repeated a iiuinbej* of the quaiititati\ e 
estimations made by Heermann (this ,1., ]90:i, :}(.] and 623. 
and 1904, 57 anu 43H) in ids study of the intluenees ot 
(a) length of time of immersion, (5) tcmpciatuie and (e) 
concentration of solution, and (</) basieit_\ ot the mordant- 
ing salt, upon the absorption of the hydrates of stauide tin, 
iron, chromium, and aluminium, by raw and by boiled off 
silk. Although the results do not exactly accord w’lth 
Heemiami’s, the numbers obtained bear the same relations 
to one anothei. With regard to the process of mordanting 
(weighting) silk with sfnniiic hydrate, Avbich is very 
extensively prneii.sed in the silk inamifaeluring comtre.s, the 
author points out that e\en if it were definitely shovMi that 
an economy in tin is realised by the process ol siiceessive 
immersions in dilute baths, ns would from lleeiniann’s 
results appear to be the most advantageous method, there 
still remains the question whether the economy thus gained 
is not more tlian eounterhalauced by the greater expense of 
working which is involved.— K. B, 


Antimony 'Tannate Mordant; Half- Discharge for . 

H. Bourry. Bull. Soc. Ind. Mulhoube, 1904, 74 , 1^7 — 

169. 

To ohtaiu so-called cameo effects upon cotton tissues, the.se 
are mordauted with tannic acid and tartar emetic, printed 
with a mixture of stannous chloride and ammonium Milpho- 
cyauide, and over-printed, during the same passage through 
the printing macluue, with cau'-tic soda lye, the stannous 
chloride mixture aeimgattlie same time as a half-discharge 
for the mordant and as a resist for the car.stie soda dis- 
charge. The proportions for thi* halt-dischargi' mixture 
recommended by 0. Favre and the author are 5*4 litres of 
, starch and gum-tragaeaiith paste, 4 kilo.-, of stannous 
chloride, and 1‘5 kilos, of ammonium sulphocyamde. Tin- 
printed tissues are steamed for a short time, passed through 
a chalk bath, dyed with basic dyestuffs, washed, soaped, 
and clean'd as usual. Another method for producing 
somewhat similar effects consists in printing the thickened 
caustic soda-lyo discharge, steaming for 2 — 4 minutes, 
and over-priutiug with a thickeneil solution of stannous 
chloride. The tissues are then passed through a chalk 
bath and dyed, &c. A full discharge is thus obtained in 
the parts where the caustic soda has been applied, along 
with a half -discharge in the parts where the stannous salt 
alone has been printed. — E. B. 


Dyestuffs for Wool; New Classes of and New 

iieactions of Aldehydes, E. Koeltiog. Bull. Soc. Ind. 
Mulhouse, 1904, 74. 171. 

The author considers the reactions recently described by 
Prud’homme (this J., 1904, 542) novel and interesting. 

, The latter Bnds that a blue dyestuff is produced when 
diazotised Magenta,” decolorised with sodium hydro- 
sulphite, acts upon benzaldehyde. A number of other 
aldehydes tried by the author act similarly, viz,, the three 
nitrohenzaldehydi-s, the three hydroxy benzaldehydes, m- 
, toluylaldehjde, p-chlorobeiizaidehyde, o- aud p-aminobenz- 
, aldehyde, benzaldehyde o-sulphonic acid, protocatechiiic 
i aldehyde, vanillin, isovanillin, methylvanillin, piperonal, 

’ and phenylaci-taldehyde. All these give blue dyestuffs 
analogous to that obtained from benzaldehyde.— E. B. 

Grease Oleines [\Vool Oils] Distilled; Detection of Mineral 

0,1 in . A. 11. Gill ami S. N. Masou.‘ XXllI., 

page 763. 

English Patents. 

W ool-Wiishing Machinery ; Impts, in , E. Lesenne, 

(/ourcoing (Noid), France Kug. Pat. .0201, March 2, 1904. 

The appheatioii to a wi»ol-washiug niachim- “ comprising a 
vat,” ot a mechuiiiMu consisting of comb.s, is claimed, the 
“ tines ” of which combs traverse the bottom of the vat and 
carry the wool through the water, removing it at length to 
a carrii'r-hand, without raising it from the water lu ihc 
process., The mcehunism rel’erred to, is described in detail, 
comprising sfandardr. attached to the \at, biaiiiigs fitted 
' in these standaids and udjiistiible (herein, shafts journalled 
in the healing;-, spniekeis earried by the shafts, ehaiiiH 
adapted to travel over the sprockets, and ttie combs 
depending fiom (hr links of the chains leferred to. Guidt- 
arms and blocks on (hi‘ links, ifec., regulate the position and 
movement of the eo^llb^ thiough the vats — s. 

Yam lUeachinq ; Appliances foi AV. 11, Hoyle and 

T. Baikei, Bolton, England Eng. Put. 17,<!16, Aug. 14, 

1 903 

'J'liK cotton IS bleached as it comes from one of the 
" Intel mediate ” luaclimes, such a-- tlie “ slubbing Irame,” 
so that it IS only slightly twisted. 'I'he cotton is wound 
on uerloruted vulcanite hohhin.s, ivlnch have a slir in one 
side, ami can be slightly expanded by placing them on the 
sluhhiiig frame bobbins, which have a key or nb which lits 
into the sht. When wound, the vulcanite bobbins are 
removed fiuni the frame bobbins and placed on tapered 
metal tub(‘.s to support them during the usual bleaching 
process When the hleaching is complete, the materidl is 
drit-d and the Milcanite bobbims replaced on the slubbing, 
frame bobbins in readiness ior the next spinning operation. 

— S. 

Dyeing, JJlcachiny, and otlur Purposes ; Methods of and 
Apparatus Jor Treating Spun Fibres ivtth Liquids for 

. W, Beid, Twickenham Eng. Pat. 13,556, June 17, 

1903. 

, See Er. Pat. .339,322 of 1904 ; this J., 1901, 713.-T. F B. 
Fukncti Patents. 

Hamie and Analogous Textile Materials ; Process and 

Machinery Jur Dccortage and Deyumming of . 

J. Bemlel Pr. Pat. 338,752, April ].), 1903. 

The strips of raw ramie, after a previous stamping in 
water, are hung by their middles over a serie-s of horizontal 
rods fixed in a irame. Each rod full of ramie is covered 
Avith a metallic cover fitted Avith spikes, which stick into 
the material and cateli any tibres broken off in the process. 
The frame is lirst placed ui a soap-bath containing 1 kilo, 
j of soap per 100 litres of water. After boiling in this tor 
j from 10 to 30 minutes, the frame is removed and placed in 
a washing machine supplied with line sprays of water, 

I which remove the bark, &c., loosened by the soap bath. 

This lusts from one to five minutes. The frame is then 
j placed in the degumming bath, where the ramie is treated 
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for 20 to 26 minutes at 6U° C. with a solution containing 
5 grms. of soap and ^ grm. of vanadic acid per 100 litres. 
The ramie is then removed and allowed to dry slowly in 
the air. — A. H. S. 

Degreasing Wool ; Machine for , loUh Vats Mounted 

on Inclined Rails. E. Lesenne. Er. Pat. 840,1 89, Eeb 8, 
1904. 

See Eng. Pat. 5201 of 1904, under Eng. Pats, preceding 
these.— T. E\ H. 

Dyeing Threads on Bobbins ; Pcif orated Tube with 

Diaphragm for . L. Detre. First Addition, dated 

Jan. 20, 1904, to Fr. Pat. 333/)76, .luh 10, 1903. 

See Eng. Pat. 4596 of 1904 ; this .1., 19iN, 487 — T. F. P. 

Feathers ; Process foi Preserving . ll. Wolffenstein. 

Fr. Pat 338,797, Msy 11, 1903.' Under Internat ("onv., 
March 7, 1903. 

See Eng. Pat. 11,712 of 1903 ; this J., 1904, 439 — T. F. B. 

F] UR AT CM. 

Tlii^ .lounial, 1904, 659, coluina 1. hue 30 from bottom, 
after “ Fing. Pat.” insert its number, “ 15,108.” 

VIL-ACIDS. ALKALIS. AND SALTS. 

Sulphuric Acid Chambers; Oblong and Tanaential . 

T. Meyer. Z. angew. Chem., 1904, 17, 926 — 929. 

A RErnY to Hartmann and Petiker (this J., 1904, 488) 
whosf criticisms are considered to be faulU, inaMiiuoh as 
they compare sets of chamhm's in the two s\ steins working 
under totally different conditioiiv The Ahiahain cncula- 
tion, appealed to so stronglv hv Hartmann and Henker, no 
doubt exists ; Init whetlier, even in an oblong chamber, it is 
the dominant moliim of the guse.s is very doubtful, and the 
author considers tlu' ui\dire<'ti‘cl whirls obserxed in a glass 
model by Poiter (and figured in this J., 1903. 476) to 
represent rnncli more nearly the actual stai<’ of things. It 
is coiLsidcred that in a tangentail chamber, the .Uiraharn 
eiiculation must be practically non-existent, oi th<*re could 
not he the distribution ot temperatures (wall, top, 63’; 
1)0110111,61; centre, top, 56 C) observed hx the author. 
Even did it exist, the lesulling cooling i)x the air-cooled 
outer walls ol the chamber would be quite inadequate to 
remove the amount ol lieat required to keep tlu* temperature 
down ttt the luopcr ojitirnum, xvitli sueli intense working as 
exists in a modern tangential chamber. The author’s eon- 
deusing tuhe'i are merely a means of getting the best work 
* out of the system — a substitute, and, in the uutbor’s view, 
nn advantageous substitute, foi more chamber space. The 
author holds that a tangetitial chamber can be made 
relatively higher than an oblong one; and he thinks the 
advantage ot heiglit has nothing to do with the Abraham 
circulation, but, arises from the fact that the condensed 
droplets ot acid have further to fall through the mist in the 
chamber, and thus in jiart aid its condensation, and in part 
help the reaction by change of temperature and by aiding 
mixture of the gases and the mist. According to Lunge 
there arc txxo reactions concerned ; each of these has its in- 
dependent ” temperature-optimum,” and hence temperature- 
cliangea through ranges embracing both of these optima will 
forward the reaction. Height, if the author’s viexv be correct, 
mu*Jt be of especial value where water-spray is fed into the 
chamber ; but hero also extreme fineness of division of 
the spray is important. — J. T. D. 

Hydrated Chlorides ; Behaviour of Typical — — when 
Heated in Hydrochloric Acid Gas. F A. Gooch and 
F. M. MeCleuahan. Z. anorg. Chem., 1904, 40, 24 — 38. 
When a hydrated chloride is heated in air, the products 
formed may be, according to the temperature and the 
nature of the chloride, either the auhydrous chloride and 
water, or hydrochloric acid and the ox} chloride, oxide, or 
hydroxide of the metal. The authors chose three typical 
hydrated chlorides, viz., barium chloride, UaCl 3 . 2 HaO, 


which gives off its water without loss of chloriue ; magne- 
sium chloride, which loses part of its chlorine 

together with the water ; and aluminium chloride, AlCl ,. 6 H^O, 
which loses the whole of its chlorine in the form of hydio- 
j chloric acid together with the water ; and examined their 
! behaviour when heated in hydrochloric acid gas. They 
} find that hydrochloric acid has no influence on the dehydra- 
1 lion of barium chloride below 100 ° C. (the temperature at 
; xvhich the chloride is completely dehydrated). It has also 
I practically no influence on the separation of the first 2 mols. 

1 of water from magnesium chloride, MgClj.GHsO (at about 
I 100 ° C.); the further dehydration is, however, retarded 
I between 100 ' C. and 130° C., but accelerated above 180° C. 
j Hydrolytic dissociation of the magnesium chloride is not 
; very considerable below 200 ° C. The dehydration of 
i alumiiiium chloride, AICI 3 . 6 H 3 O, is retarded by hydro- 
chloric acid up to 130'^ C. ; above this temperature, juat aa 
above 1 00 ° C. in air, water and hydrochloric acid are evolved 
simultaneouslv. These differences in the behavioiir of 
, hydrated chlorides are satisfactorily explained by the oon- 
i stitntional lorinul® proposed by Cushman (Amer. Chem. J., 
26, 505), with tctravalent oxygen and tri valent ohlorioe. 
According to this view, the mols. of water which are not 
readily split ojff occur in the body of the complex molecule, 
xvhdst the mols. of water that can be easily removed, ooour 
in the form of side chains. — A. S. 

Arsrwic Penfachloride ; Non-existence of — — . W. E. 
Smith and J. E. Horn. J. Arner. Chem. Soo,, 1904, 
632—635. 

I Chlorine was passed into arsenic trichloride for varying 
times, so as to obtain products containing, for every atom 
, of arsenic, from 3 to 9 atoms of chlorine. Since the 
freezing points of these products decrease quite regaUrly 
xvith increasing chlorine content, it is concluded that the 
substance obtained b> passing chlorine into arsenic tri- 
chloride at — 34° C., and stated to be arsenic pentachloride, 
is merely a solution of chlorine in the trichloride. (See 
Baskerxulle and Bennett, J. Atuer. Chem. Soc., 24, 1070.) 

— T. F. B. 

English Patents. 

Saif; Manufacture of . H. Tee, Liverpool. 

Eng. Pat. 8117, April 8 , 1908. 

Imi’Uke or discoloured rock salt is melted in covered 
crucibles, each provided with a horizontal outlet pipe 
from the bottom, for ruatiing off deposited matter, and 
xvith another chaimcl a little above the bottom, through 
which the purified salt may be run. Air, preferably highly 
heated, is blown through the molten salt for a considerable 
tune, to oxidise the impurities. In some cases, a small 
proportion of lime, say from 0-1 to 1*0 per cent., is added 
to assist the separation of the oxidised iron. Af ter settling, 
the molten clarified salt is run on to cooling floors, and 
granulated by siiituble devices. In a modified process, the 
salt is melted by gases acting upon it.s surface, as in a metal 
I reverberatory furnace. — E. S. 

Sulphate of a Higher Oxide of Manganese; [Electrolytici 

Manufacture of a . J. V. Johnson, London. From 

the Badischo Anilin und Soda Fabrik, Ludxvig«hafen-on- 
Ehine, Germany. Eng. Pat. 17,981, Aug. 19, 1903. 

To obtain “ manganese superoxide sulphate ” [sulphate 
of the peroxide of manganese], a solution of manganous 
sulphate m sulphuric acid is electrolysed at a tempera- 
ture of about 60° C., a lead cathode in sulphuric acid 
being used. The anode may he of lead ; but if it be 
of manganese or fcrro-maugaucBe, a salt of manganese 
, need not be dissolved in the acid, which is then taken of 
greater strength than in the former case. Another process 
consists in treating xvith “ lead superoxide,” a hot sulphuric 
, acid solution of manganous sulphate. Gr, to stated propor- 
i tions of powdered potassium permanganate and of sodium 
sulphite, sulphuric acid of 70 per cent, is added. The 
required salt may be obtained in a solid form by addings 
I separately, powdered manganous sulphate and potassium 
! permanganate to hot sulphuric acid of 55 per cent. On 
I cooling, black manganese superoxide sulphate separatee. 
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Saturators for Sulphate of Ammonia. M. Schwab. 1 
Eng. Pat. 17,585, Aug. i:i, 1903. III., page 746. j 

Gas i Process and Apparatus for Separating Mixtures of 

, applf cable for the Separation of Oxygen and 

Nitrogen from Liquid Air. Soc. pour I'Exploitatioii des 
ProcedcH Georgen Claude, Paris. Eug. Pat. 28,682, 
Dec. 30, 1903. Under Tntoriiut. Conv., Jun. 3, 1903. 

SEE Fr. Pat. 328,245 ol 1903 ; this J., 1903, 950.— T. F. B. 


United States Patents. 


Nickel Hydroxide; Recovering [from Nickel- Ammonium j 

Chloride'] . H. A. Fnisch, ^'ew York. U.S. Pat. | 

763,053, June 21, 1904. 


Nickel-ammonium chloride is subjected to dry distillation 
in presence of a “ dehydrating agent,” the ammonia evolved 
1 .S collected, the residue is dissolved in a suitalile liquid, and 
□ickel hydroxide is precipitated. Or the nickel-ammonium 
chloride is suspeniled in a solution of (jalcium chloride, on 
heating which, a portion of the nickel separates as h} dioxide, 
Bmd the remainder is precipitated from the s ‘puratt^d solu- 
tion hy a suitable agent. Ammonia is then recovered from 
the cleared solution by heating it with calcium hydroxide. 


^Copper, Sulphate of ; Method of Making . G. Gin. 

U.S. Pat. 76.3,47 H, June 28, 1901. 

Bek Eng. Pat, 5230 of 190.3 ; this J.. 1904, 323.— T. F. B. 


VIII.-GLASS. POTTERY. ENAMELS. 

Porcelains; New Results Obtained in . F. Garros. 

Comptes reud., 1904, 139, 68 — 70. 

The author describes the propel ties of “ a sliest os porce- 
lain,” made hy firing asbestos. This is partioulurly suitable 
for hterilisiag filters, and the e.\tremities of thi' author’s 
sterilising bougies which are made from it, while allowing 
liquid to pass freely, are said to completely retain the finest 
solid particles, including micro-organisms of all descriptions. 
A gla»e preparation consisting of oxide of tin has been found 
very suitable for glazing the ends of these surgical bougies, 
alkaline glazes being too fusible Tlu' degree of porosity of 
asbestos porcelain can be regulated bv the temperature of 
firing. As this rises, th(' iudiviilual particles of asbestos 
contract, and the biscuit becomes more and more porous, 
and at the same time the iranslucidity inmeases up to 
1400° C. Between this and 1650° incipient fusion 
occurs, with conseipieiit decrease of porosity, but increase 
of solidity; and above 1050 ('. “Asbestos Glass” is 

formed. Porous plates or cells for accumulatois, of asbestos 
porcelain, exhibit a much lower resistance than other 
porous vessels ; and insulators have been made, standing a 
firing at 1500°— 16O0° t ' ,by a mixture of asbestos with an 
alumino-alkaliue paste The asbestos predominates in 
the biscuit for these insulators, while the same mixtnie with 
excess of the paste forms a most suitable glaze. Such 
insulators are very strong mechanically, and will bear 
without leakage very high electrical pressures. Copper can 
be joined to asbestos ponaduin through the medium of the 
glaze. A new field in ceramics has heeu opened up, it is 
stated, by this work, and the author says that, amongst 
other applications, he has alieady pioduced porcelains from 
magnesia, talc, &c.— J. T. D 


United States Patents. 

Glass; Me.thod of Drawing . J. A. Chambers, 

Alleghany, Assignor to Window Glas-i Machine Co., 
Pittsburg, Pa. U.S. Pat. 762,879, Jum* 21, 1904. 

Hollow glass cylinders are drawn by feeding molten glass 
into a receptacle, chilling the upper layer of the glass, and 
then lowering a “ bait ” into the bath, forming a neck and 
•enlarged cap, after which the cylinder is drawn up. 

— A. G. L. 


Glass Articles; Method of Drawing— J. A. Chambers, 
Alleghany, Assignor to Window Glass Machine Co., 
Pittsburg, Pa. U.S. Pat. 762,880, June 21, 1904. 

The glass articles are shaped by drawing them upwards 
from a bith of molten glass, and gradually and auto- 
matically increasing the speed of the drawing. — A. G. L. 

G/a.v.v Sheets ; Apparatus for Making . J . Broeger, 

Greeiisburg, Pa. U.S. Pat. 763,633, June 28, 1904. 

Bv means of vacuum action, glas^ from a bath of molten 
glass is caused to enter a cavity in a sectional head in 
which an initial portion of the article to be cast is formed. 

A further portion of glass attached to the initial part is 
withdrawn from the bath, and means are provided for 
severing the drawn glass from the mass pendent thereon. 

— A. G. L. 

IX.-BUILDING MATERIALS. CLAYS, 
MORTARS AND CEMENTS. 

Paving Flag.s Jiom Destructor Stag ; Manufacture of 

The Engineer, July 8, 1894, page 41. 

'I'liF, BattiTsea Borough ( !oiincil have installed a plant for the 
manufacture of pavement flags from the clinker of their refuse 
de^t^lu:tor. The slab.s are composed of two distinct layers of 
material, an upper and tbmnei one, j in. thick, consisting of 
granite refuse dust and cement, and a thicker one made 
up of a mixture of three parts of clinker and six of cement. 
The cliuker is first ground in u mill and then mixed with 
the cement and w'aler Tlu' mixture is fed into a mould, 
gi\en a facing of gianite to add the appearance of stone, 
and subjected to a pressuie nf 500 tons in a special pi»>ss 
.similar in pattern to llie presses used b^ other municipal 
bodies. The slabs are 3 ft. by 2 ft., 2 ft. 6 ins. by 2 It., 
and 2 ft. by 2 ft., by 2.^ ms. thick. Four unskilled men, it is 
said, can turn out 120 flags m eight hours. — A. G. L. 

Gt/psum; The Hydration of JMvohland. Tboniiid.- 
Zeit., 1901, 28, 9 12—944. 

The author’s experiments lead him to conelmli* that ati} 
substance which, in the eoudition of a dilute solution, 
increases the tension of solmion (Losungsdiuck) of g}psum, 
must aNo accelerate its velocity of hydration. — C. 

English 1*a tents. 

Lime and Portland Cement ; Process of and Machines for 
Prepaiing — — . T. Wuistanley, Eormby. Eng. Pat. 
16,412, July 25, 1903. 

Fok the simultaneous slaking and conveying of him* a 
number of trajs ate mounted on an endless couveyoi. 
Lime is plaet d on these trays, and water is then sprinkled 
on the lime, altei which the nays aie moved forwards so as 
to enter, one or more at a time, a chamber in w'hich they 
are exposed to the steam generated by the heat evolved 
during the slaking. IS team may also be admitted from 
outside if uceessaiy. Aftei leaving this chamber, the tru^s 
are mo\ed iorwards to a scremmig apparatus, into which 
they dischaige their contents, the coarser particles being 
returned to undergo the same operation. The process for 
hydrating the free lime in Portland cement is the same, 
except that no water is sprinkled on the trays, the cement 
being hydrated by moist air in the chamber. — A. (r. L. 

I Asphalt Compositions for Flours and the Like. F. Nusch, 

I London. From \\'e8tdeutsche Thomasphospbat-Werke, 

I Berlin, German). Eng. Pat. 7343, March 28, 1904. 

1 Powdered slag is added to melted asphalt composition, 
j filling materials, such as sand and gravel ; and binding 
agents, such as tar, resinous products and oil, are added, 
the whole is boiled and .stirred, and then allowed to cool, 
1 when a hard elastic product is obtained. Suitable proper 
I turns are 80 per cent, of slag, 10 per cent, of asphalt 
composition, and 10 per cent, of binding and filling materials. 
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Dnited States Patents. 

Marble ; Artificial — — , I). Feldhamer and N. Oelgiesser, 
New York, N.Y. U.S. Pat. 763,383, June 28. 1904. 

The artificial marble is composed of a mixture of slaked 
lime, coal ashes, zinc-white, chloride of zinc, and chrome- 
alum saturated with a solution of tartar and borax. 

— V. (J. L. 

Cement derived from /IsAes, and Method of Mahiraj same. 
M. W. Marsdou, Philadelphia, Pa. TT.S. Pal. 763,08.'), 
June 28, 1904. 

The cement is made by mixing pulverised coal-ashes and 
lime, to which uuhurnt coal may also be added, calcining 
or fusing the mixture, and powdering the product. 

—A. G. L. 

Cement ; Composition of Matter for . A. b. (iinter, 

Newark, New .lersey, U.S Pat. 763,740, June 28, 1904, 

'fiiE cement i.s composed of 500 lb. of “ [irince metallic,” 
50 lb. of japan, 10 J lb of white lead, .3 gnlK. of varnish, 
.3 gall«. of oil of citronelli, 10 galls, of coal tar, 1 gall, of 
naphtha, and 5 nails, of fish-oil. Ground slate may also he 
added. — A. G. L. 

French Patent. 

Hrichs and Agglomerates from TPristc Moulding-Sand of 

Glassworks ; Manufacture oj . lilotteti^rc. Fr. Pat. 

.340,282, Fob 9.1901 

Cement is made from a mixture of 8 parts of chalk, 12 of 
fireclay, and 80 of waste glassAvorks sand, or of 12 parts of 
ebtilk, 20 of fireclay, and 68 of waste sand. The cement is 
mi\ed with an aggregate consisting of (piartz, sandstone, 
f'lebricks, &c , and the mixture subjected in moulds to 
hvdraulic pressure, varying from lo or 30 to 3.50 kilos, per 
s |. cm , according to the use to wdiich the bricks are to 
h * put. — \ G. L 


X.-METALLUEQY. 

Metals ; Distillation of a Mixture of two . H. Mois<!an 

and O’Parndlev. (’oinptes rend., 1904, 138 , 1659 — 
1664. 

Mixtures of metals wore heated in .an electric furnace for 
V. trying times, and the residues were analysed. In the 
ca-^e of copper and zinc, and copper and cadmium, the 
zinc and cadmium were completely expelled after very 
short periods of distillation. In the case of copper and 
lead, the same ultimate result was re.ach(‘d, though only 
after a longer distillation, during which the pereentage of 
lead gradually lessened. In the ease of copper and tin, 
some mixtures gradually increased in eojiper-content, some 
ill tin-content, and some distilled without change of com- 
position. ( riie latter alloy’’ corresponds approximately to 
Stead’s crystallised alloy, Sut’u.) In the case of lead and 
till, the lead grailually lessens in amount, pure tin being 
ultimately left. A remarkable character of tin is the wide 
Tange of temperature through which the liquid metal exists ; 
whiGt it melts at the low temperature of 226'"’ C., its boiling 
]) jint is above those of copper and lead. The results of 
these experiments .show that the laws of ordinary fractional 
distillation apply even in the case of the distillation of 
mixtures of metaG. — J. T. 1). 


J to the author’s view, ocoura in dases where the xnetak 
) can form polyvalent ions, but where the potential diflerenoe 
' requisite to cause these to enter into solution is so great 
that before it is reached the positive electrons themselves 
are torn away and enter the electrolyte, causing evolution 
I of oxygen or oxidising actions at the anode. This repre- 
sents the passivity of the noble metals, and of chromium, an. 
element of stable passivity, which on dissolving as an 
anode, does so as hexavalent ions, at once decomposing 
! water to form chromic acid and hydrogen ions. Load under 
similar circumstttnce.s forms tetravalent ions, which in 
strong sulphuric acid dissolve to form Pb‘’( 804 ) 3 , but in. 
more dilute acid form lead dioxide, the corresponding 
plumbic add being too weak to exist in the solution. The 
conversion of the pai^sive into the active metal will clearly 
be favoured by the impact of anions on the passive anode, 
esiiecially thope which when discharged form substances of 
great activity^ from a purely chemical standpoint, such as 
chlorine and bromine ; thus iu hydrochloric acid, lead and 
iron readily lose their pas.sivity, whilst the more stable 
jiassive chromium retains it. The recent discovery of Uuer 
that plutmurn can be dissolved or rendered active by an 
alternating current, especially if a continuous current be 
superposed, is entirely in accord with the present theory. 
In the CBS(‘ of iron, the pa>'Sive ions are no doubt hexa- 
valent, like those of chromium, as the passive iron behaves 
like a noble metal, and does not perceptibly dissolve, save 
where it has the opportunity (with strong alkali hydroxide 
electr(dyte) of combining with hydroxyl ions to form ferric 
acid. — J. T. D. 

Pig Iron and its Constituent Elements. H. L. Williams. 

Amer. Foundry men’s Assoc., June 1904. 

The author discusses the effect of carbon, silicon, sulphur^ 
pho*»phorus, and manganese upon the physical properties of 
pig iron and castings. The effect of silicon depends upon 
the amount of carbon present and the rate of cooling. 
Increase of silicon tends to soften iron containing a high 
proportion of combined carbon ; more silicon is required in 
light eastings than in heavy ones. Manganese increases 
the affinity of iron for carbon, and also reduces the propor- 
tion of sulphur. Heavy castings should contuio 0*80 per 
cent., but light castings not more than 0*50 per cent. Iu 
chilling work, up to .3 per cent, of manganese may be used. 
Ordinary foundry castings should contain up to 0*50 per 
cent, of phosphorus, and ornamental work up to 1*25 per 
cent. Silicon should be added to iron containing an 
exce.ssive amount of phosphorus. The amount of sulphur 
in iron should he low, not exceeding 0'09 per cent, iu 
ordinary eastings. — A. S. 

Sulphur in Pig Iron ; Irregular Distribution of — — 

J. ,J. I’orter. Amer. Foimdrymen’s Assoc., June 1904. 

In the following table are shown the results of the determi- 
nation of sulphur in pigs from a number of different 
foundry irons containing from 1-50 to 4*00 per cent, of 
silicon, about 1*50 of manganese, 0*40 of phosphorus, aud 
, about 4*00 per cent of total carbon. The samples for 
, analysis were taken at different depths, and the figures 
; show the great importance of the method of sampling, and 
also that the point at which the percentage of sulphur is 
highest is not always at the top of the pig, as is generally 
supposed. 


Metals ; Passiritg of , W. J. MUller. Z. phys. 

Chem., 1904, 48 , •'^77 — 5h4. 

The view that the passive state of a metal is <lue to a 
protective coating, whether of gas or of oxide, is not in 
accordaocc with electrochemical theory, which does, how- 
ever, suppoit Schiaib'UQ’s view that passivity is caused by 
an alteration or “ stat** of molecular stress ” in the surface 
of the metal itself. Where a inelallic anode dis-olve.s, no 
oxidising action occurs at the anode ; this phenomenon 
takes place only where the metal is passize, or w'here it 
dissolves as a polyvalent ion which, in solution, is con- 
verted into one of lower valency. Passivity, then, according 
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PiK A. j Pip P. 


Pig C. Pig 1). Pig E. 




1 (I’ll.'; 

(1 058 

0*066 

0*165 

'■f 

1 0 125 

0*058 

0*001 



I .. 1 

0*052 

0*061 


4 



0*084 , 


r, 

i 

•• j 

0*060 


(5— BoUom . . . 

1 O’OW 

0*030 1 

0*020 j 

0 * i 76 


t 


O’ 116 


o’ioi 


The author also observed slight variations in the per- 
centage of sulphur lengthwise of ^he pigs. — A. 8 . 
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Scrap Iron. W. G, Scott. Amer. Foundry men’s Absoc., 
June 1904. 

The author claBsifien scjrap iron as follows. — Light 
machinery scrap (gray iron) ; heavy machinery scrap 


I (gray iron) ; stove plate scrap (gray iron) ; car wheel and 
I chilled iron (gray iron) ; cast borings ; malleable iron 
I scrap ; steel tcrap ; wrought iron scrap ; and mixed 
scrap; and gives general average analyses of the different 
kinds. 


— 

Kdicon. 

Sulphur. 

, . l’lio8phoru,s. 

Maiignne.se 

('iirl)on. 

Li^hL nmcliincry serrip 


0-075- O-OO.-, 

0-7 - o-y 

0*2 —0 (! 

1*25 

Heavy machinery scrap 

T il - 'I'l 

0'07,''i— O'lOO 

0 4 — O's 

O'.t — 0*'> 

2'75- fOO 

Stove plate scrap 

i»-a ;i 

0 07.'.- 0 l.'W 

0 45 1-25 

o**’ - 0'7 

;« .5 - .f5 

(Jar wheel and chilled iron sci«[i.... 
BoriiiKS : — 

O '. 10 i T.') 

0 07 .') O' 150 

O' 30 — O'ufi 

0*.i -0*0 

2 '00 75 

(/’ast iron 

Kl 

J 3 0 

o'07.".— O' hr> 

0*30 —1*25 

0*2 0 y 

2 -.5 - f.5 

Wrought iron.... 

O ' 00 -0 !.> 

0 00 s— o'oiri 

O' on— 0 * 3.5 

0 00 -0 1.5 

*0 1 1 '5 

O-OO— 0*10 

Malleable iron scrap 

Steel scrap : -- 

O'. 'to 1 V> 

O-O-Ti— 0'0!1.5 

001 1— 0'22 

0 15—0 .50 

l'S.5 1, 25 

Rail 

O'Ot O'.Ml 

0*02.5 0 l'\5 

0*01 - 0*1 t 

0 IS— ] ,50 

*'0*20 -O'SO 

(’astmgh 

0 iri- O'. Ml 

0 '012-0 00.5 

0-02 —0-12 

0 20— O'. SO 

0*1,5 -(rOO 

Mixed 

O'OO-O 7.'’* 

0'(M».5— 0 12.5 

0 00.5 0*2.5 

0 10— ]'.50 

0* 10 — 1 •,-)() 

Wrought iron scrap 

0 00 O'l.'i 

0 (M»8' -0'01i.5 

0*011 if.Til) 

iron— 0-10 

0*0(1— 0 10 


Graphite. 


0 * 00 *- () 0 .^ 


• Combined carbon. 


Steel; Heat Treatment of' . W. C. Iloberlh-Austeu 

and W. Gowland. Kngincering, lUOt, 77, 118 — 1^*-^, 
1^8—142, 170-176, 1«4— 1811. 202—203, 20.'>-20H, 
239—243, 289—292; Science Abstracts, 1904, 7, B, 
476 -477. 

Spkcimkn.s of coininerciul rolled louud bars of steels con- 
taining 0 • 1 30. 0 • 1 80, 0 • 254, 0 • 46H, 0 - 722, O' 871, 0 9 17, and 
1 '306 percent, of carbon, nspectivcl} , wore tested, after being 
subjected to the following h(*at treatments (a) Annealing 
for ’ hour at 020^ 72o“, HOO'*, 900^ and 1100° C ; (/>) 
soaking for 12 hours at ()2(f , 720 , 800°, 900°, and 1200° 0. ; 

(c) quenching in water at 720°, 800°, 9<iO°, and 1200’ C.; 

(d) quenching in oil at 720° {\ ; (c) quenching in oil at 
720°, 870", and 1000" C., and reheating to 350" C. ; and (/) 
quenching in oil at 800° and 900 C., and reheating to (ioo" (.' 
The tensile test pieces were ^ in. acd in diameter, 
elongation being taken oNcr 2 m.; the “elastic limit” was 
deduced from autographic stress-strain diagrams. I’lie 
results ate given in a seiles of tables and of curre-diagrams 
showing the change of breaking-stress, “elastic limit,” 
elongation, and contraction, tvith the pcrcentagi* of carbon. 
Stress-strain diagrams are givim for the annealed 8 ])ceiiiiens 
and for those quenched in water. After annealing at 
620° C., the 0*871 p(*r cent, carbon steel showed a lotver 
“elastic limit*’ than either the 0*722 or 0*947 per cent, 
specimens, although it gave the greatest b^eakmg-st^e^s 
both in this condition and as rolled. In the 0*947 and 
1*306 per cent, carbon steels, the breakiug-stress was 
diminished hy aniieahug at 800° ( '. and to a less extent 
at 900" C., owing to segregation of cemeutite. All the 
higb-carhou steels were more or less “ burnt ” when sub- 
jected to annealing and soaking at and above 900° (k, 
probably owing to decomposition of cemeutite into ferrite 
and amorphous carbou. The licating-curve of a sample of 
ceraentite prepared by Abel’s method, showed that two 
changes occurred at about 1100 ° G. ; the residue, after the 
heating, contained free carbon. The following conclusions 
are drawn from the stress-strain diagrams. The amount 
and regularity of elongation at the 3 ield-point are depen- 
dent upon ( 1 ) the non-homogeiieity of the sieel ; it is 
always greater W’hen the steel is made up of two constituent-, 
such as ferrite and pearlite, or pearlito and cemeutite, than 
when it contains only a single constituent , ( 2 ) the annealiug 
of the bar at a temperature below Ar, ; (3) the amount of 
ferrite present. S(u:oiidh, the amount of elongation which 
immediately precedes fracture varies with the homogeneous 
or non-homogeneous character of the stetd, as iu the first 
case. With similar thermal treatment, the steels containing 
most ferrite show greatest elongation. Annealing at 620° C. 
generally causes an increase of the elongation. The 
elongation is usually 7 ii 7 when the bar is composed of 
martensite, and always when “ burning ” has occurred. 

-A. IS. 

Cementation of Carbon Steels and of Special Steels. 

L. Guillet. Comptes rend., 1904, 138, IGOO — 1C02. 
Tub pota.ssiuiu carbonate contained iu wood charcoal is a 
factor in cementation effected by this substance ; and the 


I diminution 111 the speed of <ementation observed after 
some time is due to the exhaustion of the potassium car- 
bonate by volatilisation. Barium carbonate has a similar 
influence to potassium carbonate, but does not volatilise, 
and the cementing pouer of a mixture of charcoal aud 
barium carbonate lemaius constant. It is a matter of 
indifference whether air or nitrogen fills the cementation 
I box. The speed of cemeutiitiou, with a given mixture, 
depends’ ou the composiliou of the steel. Manganese, 
eiiromiuin, tungsten, and molybdenum (elements which can 
substitute a portion of the iron in cemeutite) accelerate the 
action, as compared with that in the ease of a carbon steel ; 

I while nickel, titanium, silicon, aluminium, and tin (elements 
whieh exist (lis.solved in the iron) retard it. The surface of 
bars of steel which had beeu treated in the cementation 
box was aimijsed immediately after cementation, and afier 
inteivalh of six and 12 months; the carbon contents were 
respectively, 1*35, 1-05, andi)*85 per cent. Thus 7 -irou 
dissolves carbon even at the ordinary temperature ; and no 
, doubt after a siiflicient interval of time these bars would 
have become hoinogeiumiis throughout. (See also this J , 
1903, 798.)— J. T. 1). 

Aluminium ; Alloys of with Magnesium and tvii/i 

Aninnony. 11. INkheiiv. Comptes rend, 1904, 138 
1006—1007. ’ 

Aluminium- Magnesium. — While the author, operuting hv 
fusion m a crucible in pre'-cuce of air (this J., 1904, 716), 
could not obtain stable alloys containing less than GCi per 
cent, of aluminium, Boudouard had formerly obtained not 
only MgAl^ (81 per cent.) and MgAI. (70 per cent.), but 
I also MgAl (54 per cent, of aluminium). The la^t two, 
however, were obtained by operating in sealed tubes from 
which air was excluded. 

Aluminium- Ant imo?u/, — Aubel has obtained the alloy 
SbAI, imltiiig at 108U° C. ; Guillet the alloys SbAl, SbAl.„ 
SbAl 4 , and lSbAlj(„ which all ultimately fall to powder ; and 
I GautiCT has studied the curve of melting points, w'ithout 
obtaining definite alloys. The author has now obtained 
four definite alloys, SbAI.,u, SbAltj,, ShAljs, and ShAl^^, all 
I melting between 730° and 760" C., and having, ^e^llec- 
tively, at 23 ' C., the densities 2 • 736, 2*700, 2*662, and 
2 *.59.8. They all expand ou solidifying. They are not 
brittle, though they file badly , have a coarse-grained vesicular 
fracture, do not oxidise at the temperature of casting, do 
, not decompose water in the cold, even after tiling (SbAl^„ 
i decomposes it at 100 ° C.), but are attacked by mineral acids 
1 and by siroug solution of potassium hydroxide. — J. T. D. 

Zinc Ore ; Magnetic Concentration of in Virginia. 

I C. Q. Payne. Eng. and Mining J., 1904, 77 lUOl — 

, 1003. 

Tub material consists of limonite iron ore in conjunction 
with hydrated silicate of zinc (calamine) and carbonate of 
, zinc (smithsonite). The ground ore is mixed with 8—10 
I per cent, of coal slack and roasted in a cylindrical rotating 
, reverberatory furnace. After cooling, the roasted material 
is passed over a double cylinder magnetic -separator. The 
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cylinders are JwaTnless drawn steel tubes, 16 ins. diameter, 
and about ^ in. thick, each containing a bipolar electro- 
magnet, the curved face of each pole, 10 ms. wide, being 
placed close to the wall of the cylinder, along which it 
occupies a certain arc. The upper cylinder is run at a 
speed of 200 revolutions per minute, and produces a clean 
concentrate containing about 48 per cent, of iron. Ihe 
material not attracted by the top cylinder passes on to the 
lower one, where it is separated into clean zinc on*, and a 
certain amount of iron “ luiddlings, which arc passed 
through the separator again. 

For the separation oF hinonite and calamine without 
previous roasting, a machine Is used the design of which is 
based on the author’s discovery that in the separation of feebly 
magnetic minerals, such us limouite, garnet, &c , a very 
powerful or dense magnetic held is less elective than one in 
which the position of the lines of force are so conti oiled that 
great differences of magnetic density are established iht'rein. 
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Gold-Mining : AppUccUion of Modern 7'heorie$ of ihe 
Flow of Water. H. S. Hele-Shaw. J. Cbem. Met. and 
Min. 8oo. of 8. Alrica, May 15)04/420 — 426. 

By means of ingenious experiments the author sets forth 
a great and fundamental truth, viz.y that not only does 
I water flow with turbulent motion, which we can expect iu a 
i viscous liquid, but ” under certain conditions “ it can be 
i made to flow with the stream-line motion of a perfect and 
' frictionless liquid.” He also shows “that iu all the opera- 
I tioiis of gold-mining, it flows with both these movemeuts, 
the former in the general mass of liquid, the latter on the 
i surface or skin containing vessel or channel.” — J. H. C. 

(hjanide Solutions ; Determination of Working Constants 

1 /M . (t. W. Williams. J. Chem. Met. and Min. Soc. 

! of 8, Africa, May 1904. Part II., 412 --419. (For 

I Part 1. see this .T., 1904, 683.) 

Methods for dctonniinng free cvTinidos, “ protective alkali,” 

I carbonates, lime, sulphoc^atiides. gold, silver, zinc, cyanates, 

I and bulpliides are discussed, n'siilts of many experimeuts 
I are detailed, and home improvements are suggested on 
I methods ])revioiisly described. — J. H. C. 

I English Patents. 

' Crucible Furnaces. M. Harvey, Walsall. Eng. Pat. 23,909, 
l^^ov. 4,1903. 

' \ poitable furnace containing a (srucible is fixed in an outer 
j casing which forms a blast chamber, so that the contents 
j can be poured without removing the crucible. The outer 
casing is provided with trunnions and is mounted on a 
1 carnage. IVIeans are provided for leading the blast into the 
i lurnace, for charging the fuel, for tilting the whole, and a 
I spout for pouring.— W. li. C. 

I Heavy Metals; Process for the Extraction of by 

' Means of Chlorine. J. Savelsberg, G. Wannschoff, and 
j Allgem. Elekiro-Mctallurgische Ges., Papenburg-on-the- 
1 Ems, Gerraaiiy. Kug. Pat. 18,763, Aug. 31, 1908. 

See U.S. Pat. 7 1 1 ,840 of 1903 ; this J,, 1903, 1247.— T. V. B. 
United States Patents. 


'I'he separating cylinders (see figure) of the machiue are 
made of non-magnetio material having a higii electrical 
lesistancc, and are proviiled, on their surface, with a series 
of grooves, in which are fitted thin, soft steel plates haying 
toothed edg<-s, ^^d^ea the cylinder is made to revolve in a 
ma<nietic field, the eonstructi..n of its surface largely siip- 
pre'^ses Foucault currents, which would cause resistance to 
Its motion, whilst the toothed edues of the plates cause the 
hues of force to be so divergent that the partich-.s ot liiiionite 
can hi* attracted and held whilst m the field. The ore, after 
being very finely ground, is made to pass through two 
successive maguetie fields, arranged vertically. 1 he upper 
field is formed m an air-gap between two stationary electro- 
magnets, each of which is placed inside a cylinder, the top 
one being the separating cylinder, and the lower one, of 
brass, the feed-cylinder. From the latter, the magnetic 
particles, when brought into the field, are attracted by 
the separating cylinder, and are conveyed over a division 
plate. The lower field is somewhat more powerful than 
the upper one, and allows of the separation of very feebly 
magnetic ore particles or “ middlings ” It is established in 
an air-gap between two opposing pole-pieces, one of which 
is connected with an external electro-magnet, and the oth^ 
with one contained within the separating cylinder. The 
material is fed directly upon the upper part of the sepa- 
rating cylinder, and, by means of a noii-magoetic guide- 
plate connected with the outer pole-piece, is conveyed into 
the field, which is situated just below the horizontal diameter 
of the cylinder. — A. S. 

Molybdenum in Steel and Steel-making Alloys; 

winntion of . F. Van Dyke Cruser and E. H. Miller. 

XXIII., page 762. 

Calcines i Analysis of . J. F. Walker. 

XtllL, page 761. 


Oies; Classif cation (f Metallic Constituents of . 

A. E. Cattermole, Loudon. U.S. Fat. 763,259, June 21, 
1904. 

See Eng. Fat. I8,.5n9 of 1903; this J., 1904,256.— T. F. B. 

Metallic Constituents of Ores from Gangue ; Separation 

of the . A. K. Oaltermole, Loudon. U.S. Fat. 

763.260, June 21, 1904. 

See Eng. Fat. 18,589 of 1903 ; tills J., 1904, 256.— T. F. B. 

Separation of Minerals ; Process of Effecting the • 
(t. a. Goyder and E. Laughton, Adelaide, S. Australia. 
U.S. Fat. 7GL719, June 28, 1904. 

, See Eng. Fat. 16j839of 1903; this J., 1903, 1133. T. J. B. 

XL— ELECTEO-CHEMISTRT AND 
ELECTEO-METALLURGY. 

( 4.) -ELECTRO-CHE MLSTRY. 

Nickel from Zinc; Electrolytic Separation of . 

Hollard and Bertiaux. XXIII., page 762. 

English Fatentb. 

i Gaseous Medium from Air ; [^Electrtcul] Method of 

1 Generating a . J. N. Alsop, Owensboro, Ky., 

; U.8.A. Eng. Fat. 10,538, May 7, 1904. Under Interuat. 

I Conv., May 29, 1903. 

I See U.S. Pats. 758,883 and 758,884 of 1904; this J., 1904, 

I 611.— r. F. B. 



754 JOUENAL OF THE SOCIETY OF CHEMICAL INDUSTEf. t-Tuly SO. UHW. 


Separation of Different Liquids from each otker^ as also 
for Separating Liquids from Ilodies Suspended or 
Dissolved therein; Froress \^Electric.al Endosmose~\ 

and Apparatus fur the . C. T). Abel, London. 

!From SiemeiiH and HaLkp, Akt.-den., llerlic. Eng, Eat. 
HJO.*), June 2j, lyo.*}. 

Sek Fr. Pat. 333, 34« of iyp3 ; thi» J., 1903, 135:).— T.F. It. 

Sulphate of a Higher O.ride of JManganese ; \_Electro- 

Igiic^ Manujaeture of a , ,1. Y. Jolin.son. From 

BadjHche Anilin und Soda Fabrik. kdig. Par. 17,981, 
Aug. 19, 1903. VI 1., page 749. 

Hydro rides and Oxides of Metals; Process for the Pro- 
duction of hy Electrolysis. F. F. Hunt, New 

York. Eng. Pat. 28,400, Dec 24, 1903. 

Skk U.S. Pat. 7 18,609 of 1904 ; this J., 1904, 1 19.— T. F. It. 

Lead ; Manufacture of Spongy or Porous , and of 

Articles 'iEle(trodes'\ therefrom. J. H. Merciidier, 
LonvreB, France. Eng. Pal. 7981, April 6, 1904. 
Under Internal. Corn., April 7, 1903. 

Skk Fr. Pat. 331,006 of 1903 ; this J., 1903, 1092 — T. F. B. 
Unttei) States Patents. 

Electrically Extracting Essential Oil ; Process and 

Apparatus for . G. I). Burton, Pobtoo, Ma*‘S., 

Asnignor to Boston Leatbcr Process Fo., Portland, Me. 
U.S. i*ats. 763.151- 2, June 21, 1904. 

The essential oil is extracted und distilled off by immersing 
bark, or other vegetable matter in a suitable menstruum 
through which an electric current is passed ten r.aise the 
temperatuTe to the desired extent. The upparatus is in the 
form of a closed stdl provided with connections for th<? 
electric current and with a couden.ser. The material to be 
treated, is contained in porous Irags and is surrounded by 
the extracting solution which serves also to conduct the 
current. — 11. S. 11. 

Treating Sewage ; ^Electrolytic] Apparatus for . 

\V. j. Schweit/.er. U.S. Pat. 763,026, June 21, 1904. 
Will. B., page 758. 

( JT.)— E L ECri'UO-METAL Li; R(i Y . 

Electro-Plating;- Composition of Paths for . 

li. Namias. Monit. Sclent,, 1904, 18, 487 -488. 

The following baths are recommended ; — 

Nickel. — Forty grras. of crystallised nickel sulphate, 
25 grrns. of ammonium chloride, 10 grms. of boric acid, 
and 10 grma. of citric acid per litre. 

Silver. — The cyanide bath is made up to the formula 
AgCN, 2KCN. .\8 it hecoines alkaline in use, a little 
potassium cyanide and rnono-potasBium citrate are added 
from time to time. 

Uepper.— Solution A .- -30 grms. of normal copper 
acetate, 30 grms. of sodium sul|»hite, 5 grms of ammonium 
carbonate, and 500 c.c. of water. Solution B- — 3.5 grins, 
of potassium cyanide and 500 c.c. of water. A and B are 
mixed warm. 

Brass. — Fifty grms. of copper acetate, 25 grms. of zinc 
chloride, 250 grms. of sodium sulphite, 35 grms. of 
ammonium carbonate, and 100 grms. of [»otas,nim cyanide 
in 3 litres. 

Gold. — To gold chloride solution ammonia is added, the 
precipitate is dissolved in I per cent pota.s.siuin cyanide, 
and the solution boiled. One grm. of gold per litre is the 
minimum. 

Platinum. — A solution of potassium ehloroplatinate, 

. containing not less than 2 per cent, of the salt , 

Iron. — Forty grms. of ferrous sulphate, 100 grms. of 
ammonium chloride, loo grms. of ammonium citrate, and 
1 litre of water. The citrate prevents anodic deposition of 
ba^ic salt. — W. A. C. 


Steel; Ageing'* of Sheet . T, S. Allen. Eleetr. 

World and Engineer, 1903, 41, 1048 — 1049. Science 
Abstracts, 1904, 7, 469. 

The results of the author’s tests on commercial sheet steel 
for armature construction are given in a series of curves. 
It was found that “ ageing ” takes place in all sheet steel 
subject to a varying temperature, and especially in steels 
having a high initial hysteresis. Most of the samples with 
high initial bystiTcsis examined, “aged ” at first, but after 
periods varying from 20 to 160 days, at a mean temperature 
of 93° C., the hysteresis showed a tendency to come down 
to near the initial value. The author concludes from the 
results of the tests that annealing is useless for armature 
iron. — A. S. 

Nickel Cathodes. J). H. Browne. Electrochera. Ind., 
1903, 348 — 349. Science Abstracts, 1894, 7, B., 

461— 402. 

The temleiicy oi eleetrolytically deposited nickel to erack 
and eurl off the eathcule in a shape resembling shavings of 
wood, i'- attributed to local irregularities in the electrolyte. 
Artificial ciieulation of the elect rol\ te, the employment of 
a uniform curient-density thronghont the electrolysis, and 
tho use of a graphitised cathode of rolled block tin are 
recommended. Good results, so far as the flexibility of 
the deposited nickel is concerned, were obtained under 
the following conditions; — Klectrol3te, 70 grms. of nickel 
chloride and 180 grms. of sodium chloride per litre ; tem- 
perature, 70 ° C. ; current density, 100—200 amperes per 
sq. 111 . ’ With regard to thi^ curvature of (he deposit, it was 
observed that llie curling was always in the direction of the 
anode, and around the longer axis of the cathode. By the 
use of a cathode plate of reversed curvatiiie, it is stated 
that the deposit when striiiped from the hacking, “ sprung 
into a perfect plane siiifaee.” — \. S. 

Metal E.Ttraeiwu ; Electric from Ores hy Means of 

Insoluble Electrodes. S. Laszczvnski. Eh'ktrochem. 
Zeits., 1904. 11, 54 ; Chein.-Zeit , 1904, 28, Bvp- FJl. 

In cases in which the anodic oxidation of a cation is to be 
prevented, tlie author surrounds the insoluble cathodi* 
with a closcly-titting layer of porous material or fabric. 

— T. H. P. 

Molybdenum ; New Carbides of . H. iMoissan and 

K. Hoffmann. Complcs rend., 1904, 138, 1558 — 1561. 

Cast molybdenum, carbon, and excess of metallic alumin- 
ium, are heated together in the electric furnace ; tho 
reaction must not be earned on too long, or the temperature 
(which is kept down by the volatilisation of th(‘ aluminium) 
will rise too high. The fusion is treated successively witn 
solution of potassium hydioxide, dilute sulphuric acid, and, 
eoneeutrated hydrochloric acid, and the graphite scparaied 
mechanically. There remains a molybdenum carbide of 
formula Mo('; very hard, not decomposing water in the 
cold, or steam at 600° C, It seems analogous to Williams’ 
tungsten carbide. Possibly it plays a part in the forraation 
and behaviour of tungsten steels. — J. T. I). 

English Patent. 

Electro- Deposition of Metals on Aluminium, Alloys of 
Aluminium, and other Metals. F. W. CToucher, Fleet, 
Hants. Eng. Pal. 13,182, Juno 12, 1903. 

In order to eusure the adhesion of the deposited metal the 
ulumiiiiutn is jirepared by treatment with a large number of 
* special solutions intended to clean its surface, viz., whale 
i oil soap, hydrochloric acid, potassium cyanide, phosphoric 
I acid, sulphuric und nitric acids, potassium cyanide, ammo- 
nium cyanide, ammonium chloride, and cyanide or bichloride 
I of mercury, and caustic potash ; it is then passed through 
suitable “ striking ” baths before being placed in the- 
; depositing vat.— U. S. H. 

United States Patent. 

; Aluminium; Process of Electrolytic Manufacture of . 

G. Gin, Pans. U.S. Pat. 703,479, June 28, 1904. 

1 See Eng. Pat. 964 of 1908; this J., 1903, 805.— '1'. F. B. 
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XII.-PATTI OILS. FATS. WAXES. 

AND SOAP. 

Lard } Crystals obtained in the IJelfield Test for . 

II. Kreis and A. Ilnfner. Z. Untersuch. Nabr.- n. 

Genussm., lOOl, 7 , C4l — (109. 

Tiu: diffeivnce between the form of the crystals deposited 
from an ethercMtl solution of lard and from a solution of 
beef fat was attributed by ilehner and Alitohell (Analyst, 
21 , ;{28) to the pre.sence of a greater proportion of steiirie 
acid in the beef crystals The authors, however, have not , 
been able to conhrin the observation.s of llehner and 
Mitch‘*ll Us to the gradual formation of needle-shaped 
crystals from lard on recrystallisation, but invariably 
obtained the chist'l-shaped crystals. Their hud crystals 
melted at d.j to 47 ’ C , then solidified as the temperature 
rose, again becoming liquid at 01^ C. The crystals from 
boef fat mehed at 4.3'' and .'>8*.V’ C. After repeated crystal- 
lisatiou from ether the melting points of the crystals 
became constant, at the temperatures recorded for the 
mixed glycerides described in the author’s former paper 
(this J., 190.3, 11.36). The synthetical glycerides prepared 
as described before, were identical in every respec.t with these 
natural glyceridi's, and the authors therefore conclude that 
iheir explanation of the difference between lard and mutton 
or beef fat crystals iu the Belfield test is that the latter 
consist of (impure) palmito-distearin, and the former of 
heptadevjylo-disteariu. Pure heptadeeylic acid, 
from the lard crystals melted at ('. It was more 

soluble iu 9.“) ]»er cent alcohol than either stearic or 
palmitic acid, loo c.c. dissolving 0*970 to 0*972 grm. at 
0"' C.— C. A. M. 

Oils; Decoloi isntutn of with Aluminium Magnesium 

Hgdroulicala [b'lorida Fullers' Earth']. Hir/cl. Chem. 

Kcv. Fett- u. Har/.-Iud., 1904, 11, llG-118, 14.')— 146. 
Fltlltjrs’ earth is found in alluvial deposits of \ to 4 metre.s 
in thickness in the interior of Florida. It usually occurs 
abov(' a layer of sand, and beneath a layer of ^ metre ' 
of humiis and \ to 2 metres of plastic clay. When 
freshly dug out it is a moist greenish mass, which has 
to be freed from clay and sand, and dried in thin layers 
before it can be ‘•old. During the drying process it loses 
about .')0 per cent, in weight, and leaves a white friable mass 
which still contains from 1.5 to 18 per cent, of water. 
Fiually it is ground in a mill and sorted into different grades 
by sifting. I'lio commercial jirocluet is a neutral white or 
greyish or yellowish white powder, which w’heu dry is 
extremely hygroscopie. Its average composition is as 
follows : — Mlicii, .50*53 ; aluiuiiut, ll*.')7 ; magnesia, 6*29; ■ 
iron oxide, .3 *32 ; calcium oxide. 3 ’06 ; water, 17*9.') ; and 
alkalis, kc.. 1*28 per cent. It is usually necessary to 
dehydrate Florida fullers’ earth before use. This is best 
done iu a sfiecial apparatus from which air is excluded 
as far as possible, the powder being heated with continual 
agitation at 300'’ to 500 ' C , until it assumes a greyish-blue , 
shade. This removes both the abi orbed water and the 
cheraicall) eoiubiiied water of hydration. For many pur- 
poses it is sulfieient to expel absorbed water by hearing the 
powder at 120 C., though the product is a much less 
effective bleaching agent than that roasted at the higher 
temperature. Preliminary experiments should be made 
with the oils or fats to be bleached, iu order to determine 
the most suitable temperature in each case. Thus, light 1 
mineral oils, such as lamp jietroleums and vaseline oil, are 
completely decolorised at 12'’ — 17° C., whilst 60° to 80° (J. 
is the most suitable temperature for finer vegetable oils, and ' 
70° to 125° C. for solid fats. In the case of the heaviest 
mineral oils, such us cylinder oil, bleaching can only bo 
effected at higher temperatures (140° — 150° C.). The 
amount of earth required also varies with the different oils, i 
Borne requiring 3 to 5 per cent., others 7 to 10 per cent., ; 
whilst others again need as much as 15 to 20 per cent., or , 
more. Hard paraffin, after preliminary treatment with 
sulphuric acid &c., is completely blenched by means of only I 
to 2 per cent, of the earth. Cocoa nut oil, palm kernel I 
oil, mustard seed oil, and olive oil require 2 to 3 per cent, j 


whilst rape oU. aruchis oil, cottonseed oil, and linseed oil need 
a greater proportion— usually 5 to 10 per cent. The earthy 
flavour left iu edible oils after treatment with the fullers’ 
earth can be removed by a «hort treatment with 10 percent, 
of a 10 per cent, solution of sodium chloride, or with 1 to 
1 per cent, of posvdered dry sodium bicarbonate. The 
method of treatment has also great influence on the results. 
The filtration method is simple and widely employed, but 
isopen to the objections that filtration through a layer of 
430 mm. is slow, that only the coarser grades of earth can 
be used, and that some method of heating the oil or fat 
during the filtration is necessary, fn methods by mixing, the 
oil, brought to the right temperature, is mechanically mixed 
for about 20 minutes with the requisite proportion of earth, 
and then pressed iu a filter press. The earth left in either 
process contains about 80 per cent, of its weight of oil. I& 
the case of linseed or other drying oils the powler can be 
used in oil paiuts, whilst m the case of other oils the earth 
can be extracted with a suitable solvent. The oil thus 
obtained is of a dark colour, hut can be bleached by means 
of more Florida earth. The residual earth can be re- 
generated by heating it to 400° — 500° C , and the dark grey 
to black product thus obtained can be used again for bleach- 
ing purposes, preferably after the addition of 15 to 20 per 
cent, of fresh earth. — C. A . M. 

Fats; D^’coinposition of Potassium Iodide by . 

A. Ileffter. XX., page 758, 

(rrease Oleines f Wool Oils] ; Detection of Mintrai Oil in 

Distilled A. II. Gill and S. N. Mason. XXII 1., 

page 763. 

Xni.-PIGMENTS. PAINTS : EESINS, 
YAENISHES : INDIA-EUBBEE, Etc. 

PIGMENTS. PAINTS. 

Unitet) States Patent. 

Iron, Preparation if Silts of ■ ■ ■.■ fur Use in \Oil Colours. 
11. Vidil, Paris. U.S. Pat. 763,574, June’ 28, 1904. 

See Fr. Pat. 333,365 of 1903 ; this J., 1903, 1344.— T. F. B. 
(C.)— INDTA-IUTBBEK, Sec. 

Kickxia Rubber. M. Zitzow. Gurami-Zeit., 1904, 18, 
793--794. 

Op the seven varieties of kickxia rubber present known 
only the K. ela.'-tica Preusz yields a useful latex, and it is 
also the most widely distributed. On account of its great 
productive capacity and easy culture, this tree should be 
selected as the most suitable lor West Africa, especially as 
it would serve a good purpose insbieldiug cocoa-plantatioDiB 
from sun aod v/ind. — J. K. B. 

Crude Rubber ; Ertuninafion of G. Fendler. 

XXIII., page 761. 

India Rubber ; Weber's Method for the Direct 
Determination of — — . P. Alexander. XXIII., page 765. 

Sulphur in Golden Antimony Sulphide used for Rubber 
Manufacture. W. Ksch and F. Balia. XXIII., page 761. 

XIV.-TANNING: LEATHEE, GLUE. SIZE. 

Tannin; Determination of without Hide Poeder. 

H. Wialioeuus. XXIII., page 765. 

English Patent. 

Gelatine and Glue ; Detanning Minet al Tanned Leather, 
or Leather Waste, or the like for the Manifacturt 

of . A. B. Weiss, Hilchenbaoh, Germany. 

Pat. 21,879, Oct. 5, 1903. 

See U.S. Pat, 788,709 of 1903 ; this J,, 1903, 1096 — T.F.B. 


D 
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United States Patent : 

Sating or Puering Shins ; Process for . O. P. Amend, 

New York/ U.S. Pat. 76ii,847, June 28, 1904. 

Hides or Mcins are treated with a solution of an ammon- , 
iacul salt, Mhall qiiatitiiieB of an acid sneh as hydrochloric j 
acid being added at interval.^ so as to ro-forni the salts. 

-K. L.J. 

XV.-MANTIEES. Etc. 

Saditim Nitrate on the Cunstitution of the Soil ; Pff 'ect of 

the loni/-contnnied Use of . A. J). Hall Cheni. See. 

Proc., 1904, 20, l')4. 

Aftek a reviov of the results of the tnecdi.anicnl analysis of 
Hothainsted soils, it wa.s observed that those Avhich had 
been manured with sortium nitrate every year, pave 
abnormal results; a furthtr senes of biteou soils was 
examined drawn from each of the Potharnsted fields rvhere 
plots with and without sodium nitrate occurred. Jii 
general, the use of sodium nitrate has resulted in a lower 
proportion of “ klay ” being left in the surface soil. This 
result was most manifest in the raanpel field, where cul- 
tivation is frequent, and was not apparent at nil in the 
grass field, where the turf protects the soil from the 
washing action of the r.iin. The removal of the finest 
particles from the surface soil is attributed to defloeculution 
induced by the use of sodium nitrate and followed by the 
washing of the finest particles into the subsoil. This 
bypotbesis is ecnfiimed by chemical analysis of the 
“ klays ” separated iii the rneehauical analysis of some of 
the subsoils, which were found to be richer in fine particles 
beneath the soils recei\ing nitrate, and by the condition of 
the same soils in the field, which shoMcd every CMdence ot 
defloeculution. 

Soil Acidity ; (Comparison <f Methods for the DtUrmina- 
tion of . F. P. \(:itch. XXIIL, page 70^. 


XYI.-SUQAR, STAECH, GUM, Etc. 

Diffusion Juice \ ('old and Hot Lmnng of . Prangey 

and de (Irobert. Bull. Assoc (Ihim. Suer, et Dist., 19i>4, 
21, 1241—1247 

An examination of the iiroperties of the pnncifial coii*<ti- 
tuents of the non siigar jiortion of bc(>troot juict*. leads to 
the conclusion that the raw- jiiict! should not be heated 
before carbonating, as, in yiresence of large additions of 
lime, there is danger of causing the melassigenic sub- 
stances which have been rendered insoluble in the scums 
to re-enter’ into solution. The only objeciion to heating 
the unlinifd yuiee is that the slight acidity (due chiefly to 
asparagine) may cause inversion, but this may be easily 
overcome by the addition of a veiy small quantity of lime to 
neutralise the acidity’. When normal beetroots, which have 
been gathered only a short time, are being worked, erroneous 
procedure does not cause seriou.s trouble, but it is quite 
otherwise it the roots have undergone alteration during 
storage. — 1-. J. dc W. 

Reducing Sugars } Potassiuin Bromide as Indicator in the 

Determination of with Fehliny Solution. P. Berti, 

XXIII., page 765. 

French Patent. 

Sugar ; Ewtrachon of from the Beet and other Plants 

in one Operation and without producing Molasses, 
E. Lallemant. Fr. Pat. 339,763, Jan. 21, 1904. 

In this process the dried beet or other material, preferably 
in a coarsely powdered condition, is treated in an extraction 
apparatus with alcohol of suitable strength, and at as high 
a temperature as possible without boiling the alcohol. 
When the latter is sufficiently saturated with sugar, it is 
removed from the residue and cooled to a low temperature 
to separate the sugar. The alcohol is then again used for 
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extracting the residual matter, after which it. is cooled down 
as before. This process is repeated until all the sugar is 
removed from the material. The sugar thus obtained, 
either in crystals or as a syrup, is then refined. — T. H. P. 

XVII.-BEEWING, WINES. SPIEITS. Etc. 

Beer ; Condition, Viscosity, and “ Head ” Retention in . 

O. Mohr. Woch. f.‘ Bran., 1904, 21, 363—368. 
RiiFERUiNa to Prior’s hypothesis that the retention of 
carbon dioxide in beer is partly attributable to combination 
with primary phosphates, the author points out that the 
mean content of phosphoric acid in beer is only 0- 07 per 
cent, so that not more than 0*03 percent, of carbon dioxide 
can entir into such a combination. Equally untenable in 
his opinion are the a'^Mimptious, based on no experimental 
evidence whatever, of the formation of an ester by the union 
of the carbon dioxide and the alcohol present. The forma- 
tion of carhomc arid (HsUOj) in aqueous solution has long 
been recognif'cd. The combination of carbon dioxide with 
the pToteids of beer, as suggested by Hanke, is equally 
un.supported by experimental evidence, the gas lieing 
merely held in suspension to an extent determined by the 
viscosity of the li<|iiid. In examining the influence of the 
various constituents of beer on the viscosity, he uses the 
O.stwald viscosimeter, and finds that, wdth water =- 100, one 
per cent, of absolute alcohol = 104 — 105, whilst lo per 
cent. ^ 156 — 157. The method is simpler than gravity 
determinations, and can be performed with about f> c.e. of 
liquid. By the same method a 1’25 per emit, solution of 
dextrin gives the viscosity 109 — 110, and a 5 pi'i- cent, 
solution — 142 — 147*9. Maltose lias a far smaller 

infiuence on the Aiseositv, that of a 1 *25 per cent, solution 
being only 103, and a 5 per cent, solution = 112*.5. Glycerol 
gives almost identical results as maltose, whilst the mineral 
salts have a still smaller influence, potassium chloride 
even reducing thi' viscosity bi low^ that of walei alonv (the 
7*46 ]ier cent Rohition = 03*.‘3). Finally, the influence of 
the proteids diminishes in proportion to the degree of degra- 
dation, casein ( 1 per cent, solution) giving 1 19 ' 8, peptone 
11)4*2, and asparagine 100*9. Ullik’s assumption that the 
Mscosity of beer is ufl'ected by (undetei mined) substances 
l»reseut in very small amount, seems to be justified, since 
the calculations bused on the viscosity of the alcohol and 
extract present (the latter being calculated as dextrin), give 
results bidow those of the actual determination tlu* beer. 
Nevertheless, the alcohol, and above all the extract, form 
the chief factors in governing the viscosity, and, therefore, 
to ensure head reteution, it is importaut to aim at low 
attenuation, especially when working with worts of low initial 
gravity. — C. S. 

Beer; Influencing the Retention of Head'', in . 

A, Bau. Woch. f, Brau., 1904, 21, 382 - 383. 

In addition to the positive causes of "head” retention, i.e., 
viscous substances and infinitely minute colloid particles, 
there must be taken into account a negative factor, namely, 
the absence of suhstances tending to reduce the surface 
tension of the beer. Among these bead-destroying sub- 
Rtances, the chief place is occupied by amyl alcohol and 
secondary octyl alcohol formed during fermentiition, the 
addition of a drop of which to beer with good “ head ” 
will cause the latter to dissipate immediately with brisk 
effervescence. Next come the corresponding aldehydes 
and acids, whereas, contrary to tlu usual opinion, fats 
have little influence. It is well known that acetic acid, 
lactic acid, succinie acid, and glyeeiol are among the 
by - products of fermentation in beer ; but whether the 
various alcohols, aldehydes, and acids found in spirit and 
wines are also formed in beer has still to be determinined. 

— C. S. 

Fermenting Liquids ; Importance of Determining the 

Degree of Infection in immediately after Sampling. 

P. Lindner. Woch. f. Bran., 1904, 21, J68 — 369. 

In sending samples of wort or beer through the post for 
biological examination, the relative character of the organisms 
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may undergo alteration, and, therefore, cease to accurately 
represent the original conditions. On this account the 
author recommends brewers to make droplet cultures 
on hollowed object glosses, since this metht d will give 
precise indications in 15 to L'O hours, and will afford valuable 
information as to the keeping qualities of a hatch of bottled 
beer, for example.— S. 

yialtase Action ; The Constancy of and the Influence 

of the Products of Reaction. C. rbiloehe. Comptes 
rend., 1904, 138 , 1634—1636. 

The author brngs forward fresh proofs <»f the constancy of 
the action of maltasu, which retau's its initial activity for 
38 hours, in presence of the products rf the transformation. 
The retardation produced in the action of mallase by the 
addition of dextrose is much less than that exerte<l by 
invert sugar on invertase. — T. H. P. 

Beer; Notes on (Vavssen's Paper on Sarcifia Sick ness 

m . H. Will and R. Braun. Z. ges. Biauw., 

27 , 46*.;— 463, (See this J., 1904, 332.) | 

In the authors’ experience a 5 per cent, solution of | 
ammonium fluoride suifices to thoroughly disinfect brewery , 
utc'nsils. For hose pipes the 0*5 per cent, solution re- I 
commended by Clansstn for the detection of pvdiococci j 
should he allowed to act lor at least 12, and preferably • 
for 24 hours. The antiseptic should not, however, be used 
too many times or too long, for though it will continue 
efficacious for three to four weeks, it afterwards allows 
sarciiue to develop. Contrary to Cluiissen’s experience 
they have found that sai cilia beer, after treatment for hull , 
an hour with an I'qual volume of a 1 per cent, solution 
of ammonium fluoride, was not freed from infection, devdop- | 
meat taking [dace in ammoniaeal 3eaPt water Very ; 
W(‘ak potassium fliu ridt' (0*(H)3 — O' 007 per cent.) greatly 
favours the growth of stircina, whilst retarding that of 
yeasts and lod hacteria The^ cannot agree that amino- i 
tuaeal }east water is eiitiiely unsuitable for the detection | 
of suTcina in brewery practice, having often found it i 
reliable for this pin pose, though care is necessary in additig ' 
the ammonia. — C. S. i 

Wort and Beer Pipes ; Causes and Pret'cntion of \ 

Infection in . G. Luff. Z. ges. Brauw., 1904, I 

27 , 453- 156, 484—4^7. i 

TriEiiK is jiractically no difference in efficiency between the ' 
vaiious disinfectants used for cleansing metal- and hose- | 
pipes, when diluted to the necessary working strength ; con- ' 
seijuently ^eloctlou niiist de[>(ndon the cost, possibility' of j 
usc.uvt'r aguiii, and action on the pij>es, utensils, iScc. j 
Disinfectants oontaimrg hypoclilorous acid cannot be used ! 
twice. Noda intended for use again must he kept in a | 
metal vessel, whereas the hydrofluosilicic acid preparation | 
*‘monlunin” can he stored in wooden utensils. Four [x r j 
cent, solutions of this eflicieiit antiseptic have no action [ 
on tho metallic fittings, varnish, or materials of brewing ' 
utensils or [dpes. Since the action of disinfectants is in j 
DO case more than temporary, the pipes to be cleansed , 
shqjuld be treated at least once a week (more often m I 
summer) for two hour.-i with a 4 per cent, solution of ■ 
“montaniii,” or wuth siime other preparation of suitable j 
strength. — C. S. ] 

Lecithin ; Presence of in Wine. A. Roseiifetiehl. i 

Momt. Scient., 1904, 18 , 485 — 487. j 

Wkikicii and Ortlieb (this J., 1904, 333) found 0*35 grm. ^ 
of kcithiii per litre in a Greek wine from Thera : about as j 
much as is contained in milk. In i riticising their conclusions, , 
the author points out that the lecithin is derived rather 
from the juice than from the pulp, and that it is not 
appreciably destroyed by his process of heating the must 
before fermentation. — W. A. C. 

0.vidising Ferment [^Anaeroxydase'] ; Action of an In^ 
direct — — on Vantllin and Morphine. E. Bourquelot 
and L. Marchadier. XXIV., page 766. 


Peroxydase Reaction ; Velocity of the (§•<:. 

A. Bach and R. Chodat. XXIV., page 766. 

Oxido-reducinij Enzyme; Existence and Conditions of 
an in Plants. J. 15. Abelous. XX I V^., page 766. 

English Patent. 

Filleriny Liquids [TF/nes, Beers, ^c.] ; Process and 

Apparatus for . S. H. Johnson and S. II. Johnson 

ami Co., Ltd., Stratford F.ng. 1‘at, 10,753, May 10, 
1904. 

A VERTICAL filter- press has the plates arranged around a 
central tie rod, and has a base plate attached to one end. 
In the latter arc suitable openings for feeding and dis- 
charging the li([uid. An air- and water-tight cover encloses 
the press, and is attached to the base plate A strainer 
is provided to keep hack larger particles of solid matter. 
The process applied to “fermented beverages ami the like” 
IS claimed as well as the apparatus. — VV. II. C. 


XVIII.-FOODS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(^.)— foods. 

Butter and Marg trine ; Browning and Frothing of 
on Heating, (i. Fendler. Chein. Rev. Fett- a. Harz- 
Ind., 1904, 11 , 122 — 124. 

From the results of experiments (described in detail) the 
author concludes that the frothing of butter when heated 
is not due to the presence of soup. Margarine can be 
rnaile to froth and h(‘Come brown, like butter, by the 
addition of 0*2 per cent, of egg yolk or O' 2 per cent, of 
lecithin. The presence of traces of sugar, such as is 
introduced with the milk in milk murgunue, is also a 
necessary factor for the browning. — C. A. J\l. 

Cocoanut Oil in Butter ; Determination of . 

A. Miiiitz and 11. Condon. XXllI., page 764. 

Lard; Crystals obtained in the Belfleld lest for — . 
II. Krei.s aud A. Ilafner. Xll., page 755. 

Bora I \^Mineral Spring Waler"\ ; Relation of to 

Carbonic Acid. L. Griinhut. XX., page 758. 

Alkali Fluorides in Foods; Detection of . 

J. Froidevaux. XXIII., page 760. 

French Patents. 

Milk Powder ; Process for Obtaining . 

J. R. Hatraaker. Kr. Pat. 339,943, Jan, 27, 1904. 

Before evaporating, the acidity of the milk is reduced to 
"3 degrees” by the addition of a suitable alkali. A 
preliminary titration is made on a small quantity of the 
milk in order to ascertain the amount of alkali {e.g., sodium 
bicarbonate) to he added to the bulk thereof. “ Degrees ” 
of acidity is an exjiression referring to the number of c.o. 
of N/lO sodium hydroxide solution required per 100 grins, 
of milk.— W. P. S. 

Milk and Lecithin Food Products; Preparation of 
A. Fournier. Fr. Pat. 340,047, Jan. 30, 1904. 

I'hr claims are fur mixtures of milk, chee.se, butter, con- 
densed milk or the like, and lecithin. The latter is added 
in the form of a concentrated alcoholic or ethereal solution. 
After thorough incoriioration, the alcohol or ether is 
removed by evaporation, and the mixture sterilised. The 
lecithin solution and the milk may be separately sterilised 
before mixing. — W. P. S. 
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Milk; ProcesH and Apparatus for Producing Purified | 

- , and ("ream and Butter freed from all Ob- j 

jectionahle Germs. G. Daseking and II. Taradief*. Fr. 
‘Pat. 340,145, Veh. 3, 1904. ! 

Sek Fug. Pat. 12,045 of 190.4 ; thin J., 1904, 48]. —T. F. P. j 

Coffee ; Process of making an Krtract of . 

A. Fiirago and Bartha Fr, Pat. 340,404, Feb. 12, , 
1904. , 

Skk Kiig IVit. 44(;.‘i ot 190 1 ; this J., 1904, 4.52. — T F. B. | 

(B.)-~SAN1TAT10N ; WATER PURIFICATION. 1 

Formaldehyde; Atmospheric . TI. Hen net. 

Compte*' rend, 1901,139, 07—08. 

’'J’liE author’ deteiniination of the amount of formalde- ; 
h>de in the air (thi- .J., 1904, 087^ from the amount of 
carbonic acid tornud when th(> air was ]»asBed over heated 
mercuric oxide, kd to tin' figures 2 to 0 gnus, per lOO cubic 
ineterH of air. Air containing 8ucU a projioitmn, however, 
would be quite irrespirable ; benee the earbon dioxide 
formed eaunot have jiioceeded from fri'o formaldehyde, 
hut was possihl} derived in part from some compound of 
formaldehydi'. Water through wl.ieh air has hci'ii passed 
in large quantity yives the reaction of bumaldehyde ; but 
if the samo water he previously treated with Hulphurie or 
acetic achl. fotmaldehyde is indicated in much larger 
amount, which show's that some compound of formaldehyde 
does exist in the air Delepinc has shown that formalde- 
hyde heated with water yields formic acid, carbon dioxide, 
and methyl alcohol ; and as tlie author has found formic 
acid and extra carbon dioxide in the atmosphere at times 
of fog, he suggests that Delepine’.s reaction may occur in 
the atmosphere, and that the methyl alcohol and formalde- 
hyde inav react to form mi thylal, from which forinaldcliydc 1 
can hi' regeucruted by the action of acids.— .1. T. 1). ! 

Fornaddehyde ; JWtsence of m the Products of \ 

Combustion of Fuels. A. 'lYilIat. 11., page 714. j 

IInitki) Statics Patent. 1 

Treating Seira<yc ; [Electrolytic] Appatatus for . 1 

W. . 1 ' Schwcit/.er, Whileplains, .V.Y. U.S. Piit. 7G3,026, , 
June 21, 1904. | 

An electrolysis cliamhcr is us(*d in conjunction with | 
settling tanks tor tlu' treatment ol scw'ugt' which is caused 
to flow through the system. The grease is subsequently 
removed, the sediment allowed to settle, and the purified 
water run off through a filter. R. S. II. 

(f;.)- DISINFECTANTS. 

United States Patent. 

Insecticide Compounds. (). 1). Goodell, Baltimore. j 
II S. Put. 7r.:?,481, June 28, 1904. 

The following substances mixed together compose this ] 
inseelicidi' —Barium sulphidc(the chief constituent),lmrium | 
silicate, potassium silicate, potassium oxide, and barium 
oxide, together with iron sulphide, silex, and carbon, if 
desired,— K L. J. 

XIX.-PAPER. PASTEBOARD, Etc. 

United Stapes Patent. 

Ui.sco,ve ; Process of Punfytng . C. F. Cross, London, 

YssiguoT to I>. C. Si»ruance, Philadelphia. U.S. Pat. 
7G3,26G, June 21, 1904. 

See Fug. I’al. 21,030 of 1903 ; this J., 1903, 1363.— T. F. B. 
French Patent. 

Celluloid ; Artifcial . J . Schmerher. Fr. Pat. 

340,206, Feh. 8, 1904. 

Mkthteacet ANILIDE is claimed as a partial or complete 
Bubstitute for camphor in the manufacture of celluloid. 
40 parts of the two substances mixed or 30—35 parts 
of mcthylacetanilide only, dissolved in the usual pro- 
portion of alcohol are equal in effect to 50 parts of camphor 
per 100 of nitro-cellulose.— R. L. J. 
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XX.-FI1IE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Borax; Relation of to Carbonic Acid [Mineral 

Spring Water]. L. Griinhut. Z. phys. Chem , 1904, 

48, 569—576. 

In aqueous solution, borax dissociates completely into 
sodium metaborate and free boric acid. This view, first 
enunciated by Scliweizer in 1850. is confirmed by the 
results of modern rcseureli, esjiecially by Shelton's recent 
determinations of the change of electric conductivity of a 
solution of borax as sodium hydroxide is slowly added to it. 

If carbon dioxide he led into an aqueous solution of borax, 
however, the sodium metahorate is decomposed, a corres- 
ponding amount of free boric acid is formed, and the whole 
of the sodium is convened into bicarbonate. If, in jiresence 
of carbon dioxide, a large ex(*ess of boric acid be added, a 
certain, though very slight, formation of sodium metahorate 
occurs, as shown by the slight decrease in electric conduc- 
tivity. From this it would seem that the small amount of 
borie acid Avhieli occurs in ihe waters of some mineral 
I sjirings must exist, at least in the presence of free carbon 
I dioxide, as free acid, — J. 'I'. 1). 

Basic Mercui y Salts. A. J. Cox. Z. anorg. ( 'hem., 

I 1904, 40, I Pi- 1^1- 

The authors have a]tplied the phase rule to tlu' examination 
of the 'hydrolysis of mercury salts and find that mercuric 
chromate, mercuric and mercurous nitrates, and mercuric 
and mereuious suliihates are converted first into basic salt'^ 
and then into the oxide ; mereiirio fluoride is convi'rted 
directly into the oxide. 

Mercuric Chiomatc. — Only one basic salt exists, a 
dark red powder of the eoinposlfion, JlllgO.CrO^, and this 
is not stable when the aeid-eoucentration of th(' solution is 
less than 0 * 00026 N at 50°!!. The other so-eulled basic 
mercuric ebroinates are merely mixtures eitlu'r of the 
normal and basic salts or of the basic salt and mercuric 
oxide. The uormal chromate is stable only when the acid- 
concentration of the solution is as high as 1*41 N yat 
50° C.). 

Mercuric Nitiate. — ( )ne basic salt, a hi'uvy white powdoi 
of the composition, 3Hg().N20;,, exists. The luimmum 
aeid-eoncentration at which the normal and basic salt'; 
respectively, are stahle at 25 ’ C. aie 18*72 N and 0* 159 N. 

Mercuric Sulphate. — The basic salt has the composition, 
3 lIgO.SO<,, and forms a heavy*, bright lemou-yellow' 
powder, much less soluhle than the uormal salt. The 
minimum aeid-concentratious at w hich the compounds are 
stable at 2,5° ('. are: normal salt, 6*87 N; basic salt, 
0*0013 N. 

Mercuric Fluoride. — This salt is converted directly into 
mercuric, oxide by tin* action of water, no basic salt being 
formed It is stable when the aeld-eoncentratiou of the 
solution is 1 • 1 4 N at 25° C. 

Mercurous Nitrate. — Tw’o basic salts wen* isolated, one a 
white powder having the composition, 5 Hg 20 . 3 N 305 , 
2 lT 2 f), and the other a y i llowdsh-green powder, jirohably 
3 Hg 20 .N 3 ( . 2 H./). It 18 [irobable that other basic salts 
also exist. The minimum aeid-eoiicentrations at which the 
compounds are stable at 2.5 ' C. are : normal salt, 2*95 N ; 
basic salt, 5 llg 2 O. 3 N 2 O 5 . 2 H 3 O, about 0*293 N ; basic salt, 

3 HgjO.N 305 . 21120 , 0*0017 N. 

Mercurous Sulphate. — Only one basic, salt, 2 lIg 2 O.S 0 jj. 
HjO exists, and tlii.s is stable when the acid-concentratiou 
of the solution is 0*00056 N at 2.5 ’ C. The uormal salt is 
stable when the acid-concentration is 0*0042 N at 2.5° C. 

—A. S. 

1 Potassium Iodide; Decomposition of , by Fats. A. 

Heffter. Schweiz. Woeb. Chem. I'harm., 1904, 42, 320; 
Chem.-Zeit., 1904, 28, Rfp- 188. 

Potassium iodide ointment, prepared with lard and water, 
becomes coloured sooner or later, small quantities of iodine 
being liberated. The substance causing this decomposition 
is found to be the hydrogen peroxide contained in the 
w ater made use of ; t'he action is accelerated in presence 
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of traces of free fatty acids. The fats arc said to be “ auto- 
oxidisable substances,” which hike up oxysieo f«*otn the 
air, yielding peroxide corap ounda, the latter then oxidising 
the water to hydrogen peroxide. — T. H. P. 

Morphine Reaction j Nviv . C, Keichard. XXI II., 

page 763. 

Nur Vimiica ; Extract of — — . K. Papl. Apoth.-Zeit., 
1901, 19, 325 ; Pharra. J., 1904, 73, 10 . 
Kxi'Kkjments to determine the best conditions for the 
preparation of extract of nux vomica led to the following 
results, the most satisfactory extract being that obtained by 
percolating with dilute alcohol at between 20'" and 30^' C. 

Extraction irith 70 per rent Alcohol 




No. of c.c. of N'lOO 

Tvmperiiturc. 

1 Yheld of Extract. 

Acid required hv 
Alkaloids in O'lWgrni. 



of Extract. 

('. 

I’er Cent. 


0 

, S-30S 

. 30-7 

10 

S‘4.04 

30 T. 

1.5 

8-612 

30-0 

20 

8 '70i» 

32 -0 

25 

8-70(5 

32 7 

30 

H*0.5t 

31* t 

•to 

8*000 

*20 '0 

.5(1 

8-002 

.50* t 

00 

8-078 

‘20-8 

E. 

etracfion at '2b ^ — 3(1’ 

(\ 



No ol e.e, ol" X/lOll 

ht rcnfjtli of .Mcoliol. 

Yield of Extinct. 

Acid reiinired hy 
Alk.iloids in 1 Krni. 



ol Kxti.aet. 

per (\'nt. 

Per t 'enf. 


40 

0*3.58 

.08 0 

.50 

0-280 

U t 

00 

0’1)0S 

47 -.5 

70 

8* sot 


SO 

S * 1 02 

40 ’7 

00 

0 308 

'12*3 

00 

.5*471 

.)j 0 


'I'he txtraets olitained wnh iO and .50 per cent, alcohol 
were friable ; in the others the proportion of fat increased 
with the stiength of the alcohol used. Previous removal of 
the fat hv means of pet i oleum sjurit did not gue satis- 
factorv results, the >ield and ptrength of the extract lioth 
liting fliminisbed. — A S.j 

\'(iniiltn and Morphnit , Action of an indirect Oxidising 

Ferment [Anaeroxydasel on . J*'.. Pounpielot and 

L. Alarchadier. XXIV., page 766. 

Vandla containing llelioiropin. (Joller. Pharra I ’<‘ntralb , 
1904, 192. (diem, and Druggist, 1901, 65> 13. 

The author fiuds tliat the vanilloii or pompona (the fruit of 
Vamlla pompona), and the fruit of V. planifulia coiitaui 
hehotiopin as well as \ainlhn. These varieties of vanilla 
cannot he usetl a.s spices, hut are employed to a cunsideiahle 
extent in perfumery. — A. S, 

Rhodinol, the Characteristic Alcohol of Oil of liosei ; 

Complete Synthesis of . L. Bouveault and Ciourmaiul. 

Comptes rend, 1904, 138, D199 — 17t:l.^ 

BorvEAHT.T and Parbier (this ,T., 1^90, 373) first identitied 
rhodinol, and showed it to be characteristic of the oils 
of rose and of Pelargonuim odoraiissimum. Tieinanii and 
Schmidt suggested that it was an optical isomeride of 
citronellol, hut Bouveault showed that the isoiijensin must 
be chemical, and no doubt due to a difference in the 
position of the double linkings, rhodinol being — 

CCll3)2( ^ : CH . CH,, . C 1 1 2 . C H (CHj) . CHj . CIDOH ; 
whilst citronellol is — 

CH2:C(CH3).CH3.(;H2.CH3.CH(CH3).CH2.CH20I1. 


LITfflBATIJMl.-<}i*. XIX. A XX. m 


The authors have now, by treating ethyl geraniate with 
fiodiuua, according to Bouveault and Blave^s method of con- 
verting esters into alcohols (this J., 1903, 888), obtained 
from it rhodinol ; and as the constitution of ethyl geraniate 
has been established by complete synthesis to he — 

(CH3)2 : C : CII.CTrj.CIIa.CXCUa) : CH .CO 2 .C 2 H 6 , 
the constitution of rhodinol must bo that above given. 
Similar treatment of ethyl rhodinate, prepared from syn- 
thetic gerauic acid by Ticmaim’s method, gave racemic 
rhodinol, agreeing with rhodinol from oils of rose or of 
pelargonium in all its characters savi* optical rotation. 
Tlie natural and the synthetic, rhodinol yield identical 
pyruvates, colourless oily substances of peculiar odour, 
boiling at 143’ (J. at 10 mm,, and giving identical 
crystallised semicarhazones when treated with semicarb- 
azide. — J. 'T. I). 

Rolnnin ; Study of the Olneoside , X. Waliaschko. 

J. russ. phvs.-chcm. Ges , 1904, 36, 421 — 13S ; Chein. 
Centr., 1904, 1, 1609—1610. 

The robinin was prepared by boiling fresh acacia blossoms 
with water, or extracting the driial flowers with ether. * It 
has the composition, C 3 j I I^(, 0 ,q. 7^ H.,(J ; 7 raols. of water 
are easily split off, but the last I mol. is e^olved only at 
110 ' C. On hydrolysis with mineral acids it yields almost 
quantitatively a yebow dyestuff, lIjO, 

! 2 mols. of rhamuose, and 1 mol. of galactose. Jlobigenin 
i loses its water of crystallisation at 13(P C. and melts at 
I 270 C. ; It belongs to the flavoiie group of dvestutfs. 

—A. S. 

Phenoeoll ; Detection of in eases of Poisoning. 

A Archetti. XXTIl , page 763. 

Cat hon ; Determination if Ir/ Sodium Peroxide and 

Barium ('uloride ni Explosive Compounds and Organtc 
I Bodies burning irith difficulty [^Alkaloids, vV^**]* 
F. von Konek. XXIII., page 763. 

i Chloroform; In/luenee of Moist Alcohol and Ethyl 

I Chloride on the Boding Point of . J. Wade and 

H. Finuemore. ('hem Soc. Proc., 1901, 20, 163« 

I (hn.ouoEoiiM, wh(‘u made from alcohol, contains a small 
j «iaaDtity of ethyl chloride, the absence of which from 
I chloroform made from acetone detracts from its efficiency 
; as an antfisthetic. The eihy 1 chloride depre-^ses the boiling 
1 point of the chloroform; it was paitially isolated by 
1 fractionation through a Young’s evapovatoi column, and 
I was identified by coinerslon into silver propionate. 

1 Incidentally, the authors have isolated binary mixtures of 
j chloroform and alcohol, and chloroform and water, and a 
ternary mixture of chloroform, alcohol, and water, all of 
i minimum boiling point. The fii>t hinaiy mi\ture boils at 
, .59 ’4" 760 mm., has a sp, gr. I’lTio at 1.5 /IT)", and 
; contains 7 jier cunt, of alcohol. The second binary^ mixture 
j boils at .56* l°'mm., and contains about 1 per ccut. of water. 

I 'I'he ternary ini.xturc boils at 55 ’ S'"/' 6t) min., and contains 
I I per cent, of alcohol and about 3 ‘5 jier coni, of water. 

; I'he water in both th.*se mixtures separates at once from 
' the distillate. 

Electricully Extracting Essential Oil ; J^roeess and 

Apparatus for . G. I). Burton, Assignor to Boston 

I«eather Process ('<). U.S. Pats. 763,151 nnd 763,152, 
June 21, 1904. XI. A., page 764. 

French Patent. 

Mefa-eresol ; Pi ovess for Producing from Crude 

Creuoi. dhem. Fabr. Ladenburg, G. ra. h. 11. Fr. Put. 
339,880, .Ian. 2.5, 1904. 

The process is based on the fact that the normal calcium 
salt of m-cresol is much less soluble in water or cresol than 
! is the corresponding salt of p-cre-^ol. Crude cresol may be 
I saturated with calcium hydroxide, the mass which separates 
i filtered off, and decomposed with acids, relatively pure 
I m«cresol being obtained ; if less calcium hydroxide be used 
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(e.^., an amount equal to that of the cresol employed) the 
resultine^ crystalline muss is freed from the mother liquor 
by washing with benzene, and is finally decomposed by 
means of acid. — T. F. B. 


XIIL-EXPLOSIYES. MATCHES. Etc. 

Carbon; JJrUrmination of fn/ Sodium Perovide and 

Barium ( Itlonde in Explosive Compounds and Organic 
Bodies harniiuj with difficulty. F. von Koiiek. XXlll., 
j)age 703. 

United States Patents. 

Explosive Compound, C. M. Hall, Niagara Falls, U.S.A. 
IJ.S. I’at. 703,000, June 28, 1U04. 

Tue explosive consists of silicon in an oxidisable condition 
and an oxidising agent. — G. W. JMcD. 

Explosive Compound. ( '. M. Hall, Niagara Falls, U.S.A. 
II.S. Pat. 703,06.5, June 28, 1904. 

The explosive consists of a tiu(‘ly powdered brittle alloy 
containing aluminium, iron, and sdicon mixed with 
auimonium nitrate. — G. W. McD. 

Explosive. W. Kirs '•an off, Jlussia, Assignor to Societe en 
Actions “ Pronicthcc.” Dirccteur JMefebislaw Fiedler, 
Moscow, lIushiH. U S. Put. 703,07'), June 28, 1904. 

The explosive consists of iiotassinm chlorate (70 per cent,), 
potassium permanganate (20 per cent.), turpentine (9 per 
cent.), and carbolic acid (I per cent.).— G. W. McI). 

XXIII.-ANALTTICAL CHEMISTRY. 

INORGANIC— QUA LIT A Tl VE. 

Alkali Fluorides; Detection of in Foods. 

J. Froidevaux. J Pharm. Chim., 1904, 20 11. 
AnouT 30 guns, of the finely cliopjied nudenal are 
cautiously incinerated in a platinum capsule with I or 2 c.c. ol 
60 per cent, sodniui carboiiatt' solution, until all the organic 
matter has been (lestro^ed. 'I’lie residue is powdered, 
boiled with or 0 c c. of distilled watci for a leiv minutes 
in the same capsule and filtcreil ; the filtrate is ireatrd with 
excess of pure b\ diocliloric acid and a few drops of lieliiiii- 
thin. Saturated solution of ammonium acetate is then 
poured into the mixture until the appearance of a yellow 
colour. One or 2 c.c. of calcium chloride are added ; in the 
presence of fliioriiles a turbidiU, or a precipitate will be 
formed. Under these conditions the free hjdrochlonc acid 
is completely saturated while acetic acid is liberate*!, which 
prevents the ultimate ]ircclpitation of the phosphates by the 
calcium chloride, and favours the precipitation of caleium 
fluoride. 

The nature of tlio precipitate may he verified by heating 
the clouily liquid, collecting, washing, and drying the 
precipitate and introducing it wifh sand and sulphuric acid 
into Sanglc Ferricie’s aiipaialiis. The reaction is sufficiently 
delicate to detect an admixture 0*05 per cent, oi an alkali 
fluoride uith meat or meat products. — J. O. 11. 

IN Oil GA NJ C- Q UA NT I T A TJ VE. 

Sulphuric Acid; Determination of , especially in 

presence of Iron. G. Lunge. Zeits. angew. L'liein , 190 1, 
17 , 949—953. 

SiLiiKKUERGEU (this J., 1903, 1149, and 1904, 358) has 
contend(*d, in favour of his melliod of precipitation by 
means of alcoholic solution of strontium chloride, that the 
author’s method of determining sulpbui' in ]n rites doe.s not 
give accurate results, inasmuch as : — (1) in precipitating 
the ferric hydroxide, basic ferric sulphates arc formed, 
from which the sulphuric acid cannot be washed cut; 

(2) the barium sulphate precipitate contains barium chloride j 

(3) the filtrate contains Imriura sulphate, which is not 
absolutely insoluble m water or iu the salt solutions con- 
cerned. The author claims that almost universal experience 
is against statement (1), and quotes the work of Vi of his 


students, new to the method, and working solely from 
printed directions, 12 of whom succeeded completely in 
washing out the sulphur, while only three had serious 
errors (0-15 to 0-27 per cent.) from this cause. Experi- 
ments were instituted to test Silberberger’s metho<l on 
potassium sulphate and on pyrites (the author holds that 
I 8ilberberger should not have used sulphuric acid without 
, neutralising, for hi.s test *leterininatious, and that his deter- 
mination of its stKMigth by alkalimctric titration of 10 c.c. 
measured by a pipette is not exact enough). In the ex- 
periments with potassium sulphate the filtrations were 
exceedingly tedious, rccjuiring several hours, and the filtrates 
were never quite clear, though the error from this cause 
w'as only 0*02 — O’ 03 ])er cent. The strvintiuin sulphate 
was free from chlorHic, and the concentrated filtrate gave 
no further indication of strontiuin sulphate. Similar 
experiments in presence of ferric chloride show'ed the same 
peculiarities in the filtration, ami the wet precipitate was 
always hull-coloured, while many hours of ignition (during 
which it gained weiglit) w^ere necessary to bring it to 
constant weight. The ignited jirecipitati's varied in colour, 
hut all contained 0’23 — 0*35 per cent, of their weight of 
Parallel experiments by Lunge’s method, exactly 
as described in the “ Alkali-maker’s Pocket Hook,” gave, 
It is Slated, ripid filtrations, clear filtrates, and precipitates 
cou.stani after the first ignition, the whole operation 
requiring one-third to onc-fourth of the time required, for 
Silberberger’s method. The n'siilts were50'(U, 19’G3, 49*57 
per cent., and (he precipitates contained 0’43, 0'27, 0*42 
' per cenL of their weiglit of FcoOa The results h}’^ Lunge’s 
method were 49*82, 4 9 87 per cent , w itli corrections under 
head 1, of 0*0; under head 2, of — 0*0! , — 0*04 ; under 
head 3, of + 0 •()'», + 0*07 per cent. 

The aiithni's conelusions are that his method giNCs 
results of satisfactory accuracy without aiiN rorriudion, and 
1 that th** Kuown I'rrois are very small and in opposite 
directions, while no erroi ^hollld arise from the retention 
of sulphur b} the fi rric hy*lro\ide ; but that Silherlierger’s 
method, said to be vei y troublesome, and costly from the 
amount of alcohol needed, though it gives satisfactory 
results when iron is absent, cannot be used for p) rites, as 
the results may differ by 0*5' per cent , from the reteutiou 
of iron by the ]>recipitate and the difficulty of attaining 
constant weight on ignition — J. T. 1). 

Palladium ; Separation of from other Metals^ by 

means of Hydrazine, P. Jannasch and L. Kostosky. 
Her., 1904, 37, 2441—2461. 

Group I'^rom Aluminium, Chromium, Praiitum, Molybde- 
num, and Tunysten. — To the mixture, containing just enough 
hydrochloric acid to presei ve a clear soUition (and, iu the 
case of tungsten, 2 grins, oi tartaric acid), diluted to 300 c.c,, 
and heated to boiling, add 30 e.e., also boiling, of a solu- 
tion of hydra/.ine sulpliahi saturated in the cold. Heat on 
the water-hath for a few' minutes till the precipitate eollecls 
together, filler through asbestos in a bavil glass tube, wash 
I drj' at 110 “ — 12(L' C., reduce any palladious oxide by igni- 
tion ill hydiogen, and weigh. Jn the filtrate, aluminium, 

, chromium, or uranium, is determined by precipitation with 
' ammonia, molybdenum by addition of ammonia and 
ammomiim sulphide followed by hydrochloric acid, and 
conversion of the sulphide into tiioxide by heating in air or 
I oxygen, tungsten by adding to tin* filtrate 20 c.c. of cou- 
eentrateil hydrochloric acid, evaporating to small bulk, 
diluting, filtering off the separated tungstic acid and wash, 
iiig with Avater containing hydrochloric acid, evaporating 
, the filtrate to dryness, completely charring the tartaric 
acid, extracting thoroughly with ammonia, prci'ipitating the 
nmmoniacai solution with tjuinolin**, tind igniting this and 
the former precipitate of tung.stie acid together. Jn none 
of these cases does the excess of hydrazine salt interfere. 
Gtovp 2. From the Alkaline Earth Metals. — The process 
^ is similar to the above, except that (unless for dilute solutions 
I of calcium) hydrazine liy drochloride must boused. The 
j excess of hydrazine salt ex(‘ri8 no influence on the deter- 
' mination of barium or strontium as sulphate, or of calcium 
as oxalate. 

Group 3. From Manganese, Nickel, Cobalt, Cadmium, and 
Copper (also Zinc and Iron, see this J., 1904, 729).— These 
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metals form diffittultly soluble metal h^’drazine sulphates, 
which it was thought would interfere with the process bj 
precipitating with the palladium ; but the separation from 
manganese or cadmium is effected exactly ns above, and 
from nickel or cobalt by dilution to 100 c.c., before precipi- 
tation, iubtead of 300. Manganese is precipitated in the 
filtrate bv hydrogen peroxide, nickel or cobalt by sodium 
hydroxide and hydrogen peroxide, cadmium by hydrogen 
sulphide. In no case does the excess of hydrazine salt 
interfere. In the ease of copper, though this metal alone 
is not precipitated by hydrazine salts, yet it always came 
down with the precipitated palladuim, reduced, no doubt, 
by the catalytically formed hydrogen. The authors hope 
to effect a separation by working in the cold, but have not 
yet perfected the method. 

Group 4. From Auiimonj/, Arsenic , and 7'iu. — In the case 
of antimony, 6 grins, of citne acid are added to the solution, 
which is diluted to 150 c.c., and precipitated as usual ; the 
heating on the water-bath, after precipitation is limited to 
five niiriiitos, and the filtrati' returned if necessary upon the 
filter till clear. The antimony is precipitated and weighed 
as sulphide. Ai>enic must be converted from thearsenious 
to the arsenic coudilinn,then the precipitation with hydrazine, 
can be earned out as in the case of aluminium. The arsenic 
can be determiiieil in the e.oucentrated filtrate as magnesium 
ammonium arsenate, without removing the excess of 
hydrazine. In the case of tin, the solution is evaporated to 
dryness, taken up with 10 c.c. of eouceutrated hydrochloric 
acid, diluted to 140 c.c., and precipitated hot with a solution 
of 1 grm. of hydrazine hydrochloride in 20 c.c. of water, 
rrecipituliou does not occur for some minutes, and the 
precipitate can only be filtered after 1 — 2 hours ou the 
water-batli, evmi then requiring several passages tliroagh 
the same filter before the filtrate is clear. This precipitate 
is prnctically ]uire inelallie palladium. The tin is precipi- 
tated ns sulphide. 

Group 5. From Merruri/, Lead, Bismuth, Silocr, Plati- 
num, and Gold. - In none of tlu^se cases could a separation 
be effected — T. 1). 

Palladium ; Delernunation of — and its Separation from 

otht'r i)felats bij means of Acetylene. H. Krdinann and 

0. jMakowka. Her., 1001, 37, [H]. 2694—2097. 

The authors jiublish a preliminary note, pointing out that 
the separation by nieaus of hydraz'ue proposed by Jnimasch, 
Beltge.s. and Kostosky (this J , 1004, 729, and preceding 
abstract) is not suitable for palladium. To separate 
palladium and copper, the present authors proceed as 
follows : — The palladium is precipitated from hydrochloric 
acid solution (about 1 c.c. of hydrochloric acid of sp. gr. 
] ' 0.5 to 30 — 60 c c. of solution) by passing in acetylene lor 
15 mimiles. The light brown precipitate is filtered, washed, 
put whilst still moist into a porcelain crucible, and iguited 
after the addition of a little ammonium nitrate. After 
healing for a lew minutes in a current of hj'drogeu it is 
weighed. To the filtrate, ammonia, and 1 c c. ot a 10 per 
cent, solution of hydroxylamine chloride are added, and 
acetylene passed for five minutes. The precipitate is 
filtered off, washed, and iguited after evaporation with 
dilute nitric acid. The palladium ihus separated is free 
from copper, and the copper is free from palladium. 

L. F. G. 

^m’nic ; The Electrolytic Determination of Minute 

Quantities of . U. J. S. Sand and J. E. Hackford. 

Chem. Soc. Froc., 1904, 20, 123. 

A HKiH supertensiou of the cathode is requisite for I he 
rediietion of arscuio acid to metallic arsenic, the reaction 
being most readily i?ffected in the presence of metals having 
this property, such as lead or zinc, and probably also 
mercury. The production of arsenic irihydride from 
arseuites is accomplished more readily by platinum cathodes 
than by those of copper, which have a much higher 
supertension. Tlie authors recommend the use of lead 
electrodes for the determination of minute quantities of 
arsenic, as their application causes a simplification of 
previous methods. Errors which may arise in the elcctio- 


lytic methods owing to the presence of foreign metals can 
lie rectified by the addition of lead acetate or zinc sulphate 
to the electrolyte except when the foreign metal is mercury. 
When lead and zinc cathodes are used, the smallest amount 
of arsenic which can be detected in alkaline solutions of 
ar.senates and arsenite.s is about 30 times as great as in 
1 acid solution, but cathodes of platinum (which has a low 
I supertensiou) are quite unsiiitahlo. 

! Potassium Permanganate ; Standardisation of — by the 
\ Electrolytic and Iodine Methods. F. I)tipr6. Zeits. angew. 
Chem., 1904, 17, 815— 817. 

' Potassium periuanganato solutions which had been kept 
j foi at least u month, that is, until they no longer ebang^ 
i in strength, were examined by (a) TrcadweH’s electrolytic 
method (Z. anal. ( 'hem., 2, 63) und (fc) Volhard’s iodine 
ra<‘thod (Annalen, 198, 83.3 and 318; Z. anal. Chera., 20, 
274). Results are given showing that the electrolytic 
, metiiod is quite trustworthy. — R. T^. J. 

I Calcines; Analysis of .J. P. Walker. Eng. and 
I Mining .T., 1904, 77, 922. 

For the aimlysi.s of the calcines, obtained by roasting in the 
McDougal furnace, fine concentrates having a composition 
, currespoudiug to the formula CujS.BFeSj, the following 
determinations were made, the figures being those obtained 
in an actual analysi.s : — Total copper, 12’0; copper soluble 
in 20 per cent, suljdiuric acid, 6 "8; silica, 23*6 ; total iron, 
36*0; iron present as ferrous oxide, 15*0; alumina, 7'6; 
total sulphur, 9‘7 ; sulphur soluble in water, 0*4 per cent, 
('opper oxide was proved to bo absent, therefore the copper 
soluble in sulphuric acid is taken to be that present as 
! cuprous oxide. T'ho ferrous oxide was determined by 
I hoilmg 4*5 griuh. of the sample for 15 minutes with 
' o '2 per cent, sulphuric acid in a flask fitted with a valve, 
filtering and titrating with permanganate, a correction 
being made for the terroiis iron produced by the action 
of the cuprous oxide, according to the equation ; 
( Ti .,0 + Fe2(SO^) , -h IJ0SO4- 2 CuS() 4 + ^FeSO^ + II3O. The 
actual composition of the sample under notice was then 
deduced as follows ; — Silica, 23*0; alumina, 7*6; sulphur 
trioxide tfrom sulphur soluble in water), 1*0; cuprous 
! oxide (from copper soluble in 20 per cent, sulphuric acid), 
7*7; cuprous sulphide (from total copper less that in the 
form of cuprous oxide), 6 ’5 ; ferrous oxide, 20* 6; pyrites^ 
FeSj (from total sulphur li'ss that present as cuprous 
sulphide and sulphur trioxidc), 15*0; ferric oxide (from 
total Iron less that present as ferrous oxide and pyrites), 
17*0; total, 99*0 per cent. — A. S. 

, Sulphur in Golden Antimony Sulphide used for Rubber 

Manufacture ; Determination of . W. Esch and F. 

Balia. Chem.-Zeit., 1904, 28, 69i-- 596. 

Tw^o portions of golden antimony sulphide, weighing exactly 
10 gnus., were extracted in a 8oxhlet apparatus, one witn 
carbon bisulphide, the other with acetone. On evaporating 
the solvent and weighing the sulphur, 1*04 grms. and 
1 *05 grins, of extracted sulphur were found, corresponding 
to 10*4 and lO T) per cent. The acetone extract was found 
to contain some golden antimony sulphide which had passed 
through the filter paper. Ou attempting similarly to deter- 
; mine the loss in weight of two samples on extracting with 
I carbon bisulphide and acetone, drying and weighing the 
i residue, the dried antimony sulphide was found to retain 
j acetone- (/. O. Weber has stated that antimony penta- 
! sulphide is decomposed inio sulphur aud antimony trisul* 

I phide on boiling with carbon bisulphide. This was shown 
to be erroneous by addiug a weighed quantity of sulphur tO 
, antimony sulphide that had beou extracted for one hour 
! with carbon bisulphide, and extracting for four hours with 
carbon bisulphide. A quantity of sulphur exactly equal to 
that added w*a8 extricated. The carbon bisulphide used had 
i been twice distilled over load oxide, lead dust, and mercury. 

I Ordinary impure carbon bisulphide slightly decomposes 
I golden antimony sulphide, causing a loss of about 0*27 
per cent. Benzene is not so suitable a solvent as oarboh 
I bisulphide.— L. F. G. 
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Nickel from Zivc ; KU'ctrohjiic Separation of — — . 

Hollard and Btrtiaux. Comptes rend., 1904, 138, 
1605. 

Thk authors have alread}* sliown that tbo electrolj^tic 
sepi'iTatKm of tKcse two iiittHlB, impracticrihlo hy the 
ordinary inetho<ls because of tiie similir values ot theii 
polariHation-tensiorjs, becomes possible by the employment 
of a soluble anode or b) the addition of a reducing substance 
to the bath. They row find that zinc ammonium nitrite 
is a complex salt, does not yield zinc ions in Rolutiori, and 
hence is not an electroljte; and they accordingly separate 
zinc from nickel as follows : — To the solution of the sul- 
phates add successively 5 gnus, of inaguesiurn sulphati*, 
25 c.c. of ammonia (sp. gr., U-924), dilute sulphuric acid to 
acidity, 12*5 ^rms. of ammonium nitrate, and 25 c c. of 
saturated solution of sulphur dioxide. Boil till all sulphur 
dioxide is expi-lled, dilute with water, add 25 c.c. of the 
ammonia solution, make up to 300 c e., and electrolyse at 
85° C. with a current of 1 ampere. The results of analyses 
quoted are accuuile. — J. T, 1). 

MoJyhdrnnm nt Steel and Steel-niahinij AHoi/k ; Defermi 

nation if . F. Van Dyke Criiser and F. IJ. Miller. 

J. Amer. ( hern Soc., 1904 , 26, <>75— 695. 

Thk authors find that in the separation of molybdenum 
from iron l)v preeipitating the latter as h\ dioxide, ‘•odium 
hydroxide is more etficient tlian ammonia, hut with both 
reagents the results are too high, owing to the formation of 
a ferric molybdate, which is slightly soluble in excess of 
alkali. Moreover, vanadium, nranmm, and tungsten, if 
present, are not separated from molybdenum by this method. 
^Molybdenum cun lie completely' precipitated in presence of 
iron from an acid solution hv hydiogen sulphide under 
pressure. The precipitate carries down nicchanicalh a little 
inm, which must subsequently he removed by menus of 
ammuniii. Any ehromium, vanadium, and urnnium present 
remain in solution, and tungsten also, if 3 — 4 grins, of 
tartaric acid be added. It is pointed out that, contrary to 
what is slated in ino'-t text-books, tungsten trioxide is quite 
soluble in acids. I'lie following method of working is 
recommended : — 

Molybdenum .S7cc/.— About 1 grm. of drillings is dissolved 
in 80 c.c. of “silicon mixture’* (500 c.c. of concentrated 
nitric acid, 1.50 c.c. of concentrated sulphuric acid, and 
1,500 c.c. of water), the mixtui’e evaporated till fumes of 
sulphur tnoxide appear, cotded, and tlie salts dissolved by 
adding 5o c c of hot water, and boiling. The solution is 
iutroiluced into a pressure-bottle, 6 c.c. of concentrated 
sulphuric acid added, the whole diluted to about 20 o c.c., 
and H very rapid stream of hydrogen sulphide passed 
through. 'I he bottle is then closed, heated on the watei- 
hath for 1 — 2 hours, allowed to cool, the eontiMits filtered 
through a (looch cnicihle wuth the aid of the pump, and the 
precipitate washed with dilute (I 50) sulphuric acid saturated 
with hydrogen sulphide. '^I’he asbestos ami precipitate are 
removed from the cineible, treated Avith 10 c.c. of concen- 
trated hydrochloric acid. 5 c.c. of concentrated iiiliic acid, 
and 10 c.c. of concentrated siiljihuric acid, and the mixture 
evaporated till copious fumes of sulphur tnoxide are 
evolved, air being meiinwhilc blown through the solution. 
The solution is then allowed to cool, .50 c.e. ot water and 
excess of ammonia are added, and the asliestos and any 
precipitated feme hydroxnie are filtered off and Avasheil 
with hot w'ater. The filtrate is acidified, passed through a 
“ reductor’* coiitainuig nnanialgaiiiuted zinc, and the molyb- 
denum determined by titration with potasainm permanganate 
solut'on, the conditions prescribed liy Miller and Frank 
(this .1., 1903, 1149) being ohser\ed. When tungsten is 
present it separates, partially, as tungsti^n oxide, when tlie 
acid solution first obtained is evaporated. It mav he 
recognised by aissolving the deposit in ammoniu. making 
strongly acid with hydrochloric acid, and adding a saturated 
hydrochloric acid solution of stannous chloride, follow-ed by 
ammonium thiocyanate. A deep green colour indicates the 
presence of tunsgsten. If tungsten be present, the acid 
solution, after being evaporated as before, is cooled, treated 
with 50 c.c. of water and 5 grms. of tartaric acid, heated to 
boiling, and filtered into the pressure-bottle. The residue is 


washed w'iih hot water, then again treated with the “ silicon 
mixture ” and tartaric acid as before, the solution filtered 
iuto the pressure-bottle, and the method described above 
followed. 

Ferromolybdcnum.^4^5 grms. are dissolved in 180— 
200 c.c. of “ silicon mixture,” the solution allowed to cool, 
diluted to 1 litre, and 50 or 100 c.c. treated as in the case of 
molybdenum steel. 

Molybdenum Metal. — 2 — 3 grms. are dissolved in “ silicon 
mixture,” concentrated hydrochloric acid added, the mixture 
heated for some time, diluted with water, and filtered into a 
litre flask. The filter is burnt, moistened with nitric acid in 
a platinum crucible, using as low a heat as possible, and the 
residue fused with potassium py rosulphate. The melt is 
dissolved in hot water, the solution add(>d to that in the litre 
flask, the whole made up to the mark, and 50 c.c treated as 
in the case of molybdenum steel. — A. S. 

Sod Acidity ; Comparison (f Methods for the Determina- 
tion of . K. F. N'eitch. J. Amer. C'hcm. Soc., 1904, 

26, 637— 66 1. 

I'liE tAvo methods examined were the sodium chloride 
method of Ilopkiiis, Pettit, and Knox, and thi' author’s 
lime-w'ater method. The first method consists in shaking 
100 grms. of soil Avith 250 c.c. of 5 jicr cent, sodium chloride 
solution for three hours, filtering and titrating 125 c.c. of 
the boiled filtrate Avith standard alkali solution, using 
phenol phthalein as indicator. The amount of alkali used, 
multiplied by 4, is that required to neutralise 100 grms. of 
the soil. In the second method, three equal portions of the 
soil (each containing as many grms. as the standard lime 
water contains mgrms. per c.c.) are mixed with 50 c.c. of 
distilled water and varying amounts of standard lime Avater, 
and evaporated to dryness at 100° The residues are 
allowed to stand for 12 hours with 100 c c. of Avater, and 
50 c.c. of each solution is evaporated down, af ter addition of 
a fcAv drops of phenolphthalein, to a volunu- of 5 c,c., or until 
a pink colour is produced. Tins process is repeated on 
fresh portmiis of .soil, the differences in the amounts of lime- 
Avater used being gradually diminished until tlie least 
quantity of hme water Avhicli gives a pink colouration is 
found; this quantity IS takim as tlu' acidity eqiiiAalent of 
the soil. It is found that, as the soils tested contain more 
organic matter, so the results obtained by the tw'o uicthoda 
become more divergent, the former method showing the 
lower acidity. Soils containing little organic mutter may 
give higher acidity values by the former method, but it is 
concluded that this method as ill not generally indicate the 
necessity for sufficient lime dressing, hence, the second 
method is more desirable as giving a true indication of 
the amount of lime required to render tlu' soil slightly 
alkniiue.— T. F. B. 

Arsenic; Separation of by Distillation in Hydro jeii 

Chtonde. G. T. Morgan. (3iem. So^. Proc., 1904,20 
167. ’ 

A MoiAii’H'ATtoN of Piloty and SNacU’s apparatus (Ber., 
1H97, 30, 1649) WHS described in which the mixed sulphides 
of arsenic and antimony were distilled iii a current of 
hydrogen chloiide, so thut flic A'u])ours did not come into 
contact Avith organic niatler until after passing through a 
cooled aqueous solution of hydrogen sulydnde. In dealing 
with a mixture containing arsenic in the two '•tates of oxida- 
tion, the distillation was first curried out in hydrogen 
chloride, when the arseuious Miljilmie precipitated in the 
receiver represented the tervaleut arsenic. ( )n repeating 
the distillation of the residual liquid in a current or 
hydrogen chloiide mixed with hydrogen siiliiliide a second 
precipitation of arsenious sulphide was obtained, this being 
derived from the arsenic originally present m the quin- 
quivalent condition. 

Carbon ; Determination of by Oxidation with Chromic 

Add. G. T. .Moi-gan. (r/hera. Soc. Proc., 1904, 20, 
167. 

Phosphoric acid was tubslituted for sulphuric or hydro- 
chlorte acid in the gravimetric estimation of carbon dioxide 
in native carbonates, and when these substances eontamed 
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organic matter, chromic acid "was aubseqaently added to j 
the contents of the distilling flask and the operation 
repeated, the second increase in weight of the tared ah^orp- 
tion tube being due to the oxidation of the organic carbon. 
The mixture of chromic and phosphoric acids was also used 
in estimating the total carbon in cast iron and ferroman- 
ganese, the employment of a non-volatile acid instead of 
sulphuric acid obviating the risk of carrying over acid 
fumes into the weighed absorption tube. 

ORGANIC— QUALITATIVE, 

Thiophene Reaction with Nitrom-sulphuric Acid. C. 

Liebermann and B. Tleus, Her., 1901, 37, 2461 — ‘2464. 
Schwalbe found that certuin benzenes from coke-oven^, 
which showed thiophene with the isatin reaction, did not 
give any indication of it with Liehermaun’s reagent, and 
assumed that this was caused by the presence of ^ollle 
hitherto unknown substance which affected the reaction. 
The authors have carefully examined these benzenes, and 
tind that the explanation lies in the fact that they contain 
v('ry little thiophene, and that the isatin reaction is much 
more delicate than that with nitrososidphuric acid. They 
also find, contrary to the statement of Bauer, that the 
indophenin reaction is given by pure sulphuric acid, fre<‘ 
from nitrous or nitric compoundB. — J. T. T). 

Grease Oleines [Wool Oj7.v] ; Detection of Mineral Oil m 

Distilled . A. H. Gill and S. N. Mason. J. Anier. 

Chem. Soc., 1904, 26, 665 671. 

Tiik authors sought to find methods of detecting adultera- 
tion of distilled grease oleines with cheaper mineral oils. 
They find : (1) the bromine values, especially the bromine- 
addition values (this J,, 1900, 176) of the hydrocarbons 
ti 0111 pure oleines, arc much higlier than those of mineral 
oils , (2) the grease oleine hyurocurhous give a rotation of 
16' — 18‘ in the Laurent jtolaiiseope, whilst minerals oils 
are inactive or give only a slight rotation (1” — *2'") ; (d) the 
indices of leiraction of mineral oils are lower than those of 
tlie distilled grease hydroearhuus. The following were some 
of the results obtained : — 
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—A. S. 

Alcohols; Vuriftcalion and Identification of . 

T(. Bouveault. Comptes rend , 19<t4, 138, 984 — 985. 

The identification of liquids is always difficult and nneer- 
tain ; a mixture ot isomers ma} he confounded with a 
definite suhstaiiee. This difficulty is felt in a high degree 
with alcohols, most of which are liquid, and only separable, 
from one unothcT by methods of fractionation. Tlie vaiious 
methods proposed for converting alcohols into other com- 
pounds for identification are of very limited application ; 
and the author now extends the limits by making use ot 
the pyruvic esters. These, if primary or secondary, cun 
frequently be prepared by simply beating together the 
alcohol and pyruvic acid for some time, and then distilling ; 
though some unsaturated alcohols (geraniol for example) 
are decomposed by this process. Tertiary alcohols seem 
all to be decomposed by pyruvic acid, and yield alkyleim 
hydrocarbons (a useful method of preparing the latter). 


The pyruvates all react energetically with semi-carbazide, 
and the semi-oarbazones produced are stoble well -crystal- 
lised substances, each with its characteristic constants. By 
I their means the alcohols can he identified (and, if necessary, 
j purified). Treatment with alcoholic potassium hydroxide 
j rogtiierates the alcohol. — ,J. T. J). 

i Morphine Reaction ; New . C. Reichard. Pharm.- 

i Zeit.. 1904, 49, 523. Ohem.-Zeit., 1904, 28, Hep- 195. 

If to a mixture of formaldoxime sulphate and sulphuric 
acid, a trace of morphine or a morphine salt be added, an 
intense bluish violet colour is produced on warming. 
Atropine also gives a reaction with formaldoxime and 
sulphuric acid, a dark brown colour being produced, which 
however is destroyed on the addition of a few drops of 
' w'dter. A greater quantity of water is required to destroy 
the colour produced w ith morphine.— A. 8. 

j Rhenocoll ; Detection of in Cases (f Poisoning. 

' A. Archetti. Chem. -Zeit., 1904, 28, 597 — 593. 

Phknocoll or aiiiinoaceto-p-phenetidine — 

1 cyi^t ) . ( ’ ,n 4 . IS H . (tx iCHj . xh.,) 

is a A\hite powder of m. pt. 105-5° C., soluble in alcohol, 
soluble with difficulty in w-atcr, benzene, and chloroform. 

' 'fhe aqueous solution gives a reddish-yellow precipitate with 
; hroiiiine w-ater. It is soluble in concentrated sulphuric acid 
on warniiiig, on adding potassium chromate a brown 
; coloration, cliuiigiiig to green, is produced. On evaporating 
1 a little phenocoll with a few drops of caustic potash solution, 
neutralising with h}drochlotie acid, and adding feme 
' chloride, a deep violet colour is produced. The reaction 
takes jilace in accordau(*e with the following equation — 

CsH.O.C.Hj.XHftXl.OH.NII.;) -f KOH -4- H./) « 
nb.QHj.NlL + Nil.^.(^IIa.C:(X)K 4 C.HftOH. 

On shaking an aqueous solution of phenocoll hydrochloride 
w ith ether, no phenocoll can bo extracted. On adding caustic 
alkali, it readily pusses into the ethereal extract. In the 
body, phenocoll is decomposed into p-aminophenol and 
glyem, in accordance with the above equation.-^L. F. G. 

Lard; Crystals obtained in the Bed field Test for . 

H. Kreis and A. llafner. XII. , page 755. 

ORGA NIC—Q UANTI TA TI VE. 

Carbon ; Determination of by Sodium Peroxide and 

, Barium Chloride in Explosive Compounds and Organic 
Bodies burmnq with difficulty [Alkaloids, 

F. von Koiiek. Zeils. augew. Chem., 1904, 17, 
888—891. 

A SOLUTION of crystallised barium chloride (101 ’67 grnis. 
per litre) is made use of, each c e. being equivalent to 
0*005 grm. of carbon in the form of barium carbonate. 
0*5 gnu. of the finely divided substance (in case of 
bodies not easily eombiistible 0-25 grin.) is intimately 
mixed with a ivcighed quantity of sodium peroxide (10 
— 12 grins.) in a crucible and ignited. The mass when 
cool is dissolve.d and made up to 500 c.c. w-ith water 
free from carbon dioxide. 100 c.c. or 20o c.c. of this 
solution (equivalent to 0.10 grm. of the orgauic body) 
arc transferred to a 25l> c c. flask, and 20 — 25 c.c. of the 
bHi'ium chloride solution added and ivell agitated. The 
precipitated barium carbonate is filtered off through a dry 
filler and in 100 c.c. of the filtrate, the excess ot barium 
chloride is estimated as sulphate, the difference being the 
barium chloride required to precipitate the carbonate 
, formed during the reaction. The absence of sodium 
; carbonate in the peroxide should be determiued by a blank 
experiment. Alkaloids and picric acid were analysed as 
above with satisfactory results. — G. W. Aid). 

I Phosphorus and Nitroyen ; Determination of — in 
Organic Bodies by means of Sodium Peroxide, 
F. von Kouek. Zeits. angew. Chem., 1904, 17, 

i 886—888. 

! The material is ground in an agate mortar sifted through 
! the finest gauze, and 0*5 grm. mixed with 10—16 grma. of 
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fiodium peroxide iu a nickel crucible. The latter is placed 
in -water in a basin and i^j^uited in the usual manner. The 
melt is then dissolved out, filtered, acidified with hydro- 
chloric acid, heated to drive off carbon dioxide, rendered 
alkaline with aniinonia and precipitated with mapneeia 
mixture, b’er the determination of nitro^^en the same 
procedure is followed, but the aqueous extinct eoutainin*; 
the sodium nitrate is reduced in Devarda’s apparatus by an 
alunnniuru-cojiper couple aud estimated as usual. 

-G. W. McD. 

Briquettes ; iJetennination of Proportion of Bimiinq 

Material in . K. J. Goiistam aud U. llougeot. 

Zeits. angew. C'hem., 1904, 17 , 815 — 848. 

Samples of various pitches used in briquette nianufactute 
were c'camined with the results eminicratcd iu the following 
table. 
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SoftcuiiiK M(4t.iu|f 
j Poml. 

Coke. 

1 . mt'arbon 

Jbsul- 


1 


plude. 
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' ( : ' C. 
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Pt'i- ( '<‘ 1)1 ■ l\-r Cent. 

, .‘37 "ti'Z’.T ; 41 -c.!! 
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OMll 2 6 1 CO— 91 

Eughttli (0) ... 

13 M .‘>2 — 111 
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|0 12-()'8 1 CC-79 

Dutch (.H) .... 

15- .52 52—59 

50 53 

()-15~0‘19! C;t— 64 

Swiss (1) 

.5.3 Cl 

35 

0-27 1 r>7-« 


For the determination of tlie earhon bisulphide extract, 
1 — 2 grins, of the finely -divided pitch are mixe«l with about 10 
times the amount of ignited sand aud extracted for 72 hours 
in a Soxhlet apparatus,' the extract lieing finally dried in 
vacuo for 4 — 5 days over phosphorus peutoxide. The 
plastic condition and the binding pow-er of a pitch are iu 
proportion to its solubility in carbon bisulphide. 'Phe 
carbon bisulplude extract of all the samples of pitch 
examined gave a mean of 7G'3 per cent audits in general 
about 7 per cent, of pitch is used in briquette manufacture 
the authors select 5*84 per cent, carbon bisulphide extract 
from a briquette as showing sufficiency of binding material, 
a conclusion confirmed by transport and compression tests. 
For the e.stiimition of the carbon bisulphide extract from 
a briquette 10 grms. of the finely-divided material are 
extracted under similar conditions as described above except 
that no sand is requireil.- -G. W. Me I) 

Gases containing Hydrogen ; Fractional Combwition of 

by means of Heated Palladium Wire. F. liichardt. 

J. f. (iasbeleucht., 1904, 47 , 5GG— 570 and 590-595. 

Thk author has studied the behaviour of hydrogen, 
meihaue, ethane, and ethylene respectively, when mixed 
with air aud passed over palludium wire. At tempera- 
tures up to 450' C., methane is found not to he attacked; 
above that temperature, even below a visible red heat, an 
appreciable proportion of the gas undergoes combustion, 
if it remains long enough in contact with the palludium ; 
but if the current is led quickly over the palladium, 
practically none of the methane is burned even ut 
600' — G50 . Tlu' delay in ignition thus indicated, finds 
its ex]danatioii in the observation of ]\lallard and Le 
Chatelicr that explosive mixtures of methane and oxygen, 
when raised to the, ignition temperature, do not explode 
at once, the retardiitiou in the ignition amounting, at 
600*^ — C’., to about 10 seconds, hut dimiiiishing with 
rise of temperature, until at 1 tiOU’ it is imperceptible. 
Any hydrogen present with the methane is burned com- 
pletely at 450'^’ even if the contact with the palladium 
wire be short. The presoDce of liydrogen does not affect 
the combustion of the methane, excepting that the retarda- 
tion in the ignition disappears, on account of the rise of 
temperature caused by the combustion of the hydrogen. 
Ethane behaves on the whole iu the same way as methane: 
these two gases cannot be separated by practical com- 
bustion. Kthylene hecius to burn even at 300°, but 
cannot he fractionated from methane or ethane, as the 
ignition temperature of these two gases xvould be over- 
stepped. In the determination of hydrogen by Bunte’s 
method (which consists iu passing the gas, mixed with 
air, through n heated capillary tube containing palladium 


I wire, and noting the contraction in the volume of the 
gas), the temperature has to be carefully regulated. If, 
as is commonly recommended, the palladium is heated 
just to visible redness, a sensible amount of the methane 
IS burned. If, however, the tube is heated just until the 
alkali of the glass colours the Bunsen flame, and the gas 
j is led quickly through the tube, no methane is burned, 

I whilst the hydrogen disappears completely. One passage 
j of the gas is sufficient; but it may safely be led over 
; again if desired, at even a higher temperature, since in 
I the absence of hydrogen the retardation in the ignition 
I protects the methane from attack. — H. B. 

j Cocoanuf Oil in Butter} Determination of . A. 

Muntz and II. Coudon. Monit. Sciont., 1904, 18 
I 530--541. 

Tue method proposed consists in determining the amount 
of insoluble volatile fatty acids yielded by the sample aud 
also the ratio which thc^e hear to the soluble volatile fatty 
acids. 10 grins, of the filtered fat are saponified in a flask 
by adding 5 c.c. of warm concentrated potassium hydroxide 
1 solution. The latter is of such strength that it forms a 
I saturated solution at 20° C. (about 120 grms. of potassium 
I hydroxide to 100 c.c. of v/ater). The mixture of fat and 
I alkali is well mixed and kept at a temperature of 80° C. 
j for 20 minutes, after which 200 c.c of water arc added and 
I the soap completely dissolved by shaking the contents of the 
flask. Thirty c.c. of pliosphoric acid solution (sp. gr. 1- 15) 
j are then introduced and the mixture freed from carbon 
dioxide by subjecting it to a reduced iiressnre at a low 
I tenqierature. The. flask is now connected to a condenser 
, by means of a spiral fractionating tube, the total length 
J of the latter being 1 metre, and the distillation proceeded 
; with. A few pieces of pumice or pipe-clay must be added 
! to prevent bumping. Two hundred c.c, of distillate are 
I collected and the distillation should take about an hour and 
I a half. The distillate is allowed to stand overnight, and 
is then passed through a moistened filter, the receiver being 
j rinsed out with 5 c.c. of water. One hundred c.c. of 
I standardised lime-water are then added directly to the 
j filtrate and the neutralisation eomiileted by running in 
I further quantities of the lime-water from a burette, using 
i phenolphthaletn as indicator. The volume of lime-water 
I used is then calculated into hutyiie acid, 
j The insoluble volatile fatty acids obtaint'd by ihe dis- 
, tillatiou are dissolved from the condenser, leceiver, and 
I filter with alcohol, and the solution titrated witn the 
I standardised lime-water, the volume of the latter used being 
calculated into butyric acid. 

j Pure butlers when examined according to the above 
j method, yielded from 4- 79 to G'Ol ])er cent, of soluble 
I volatile fatty acids (as butyric) and from 0*50 to 0-87 per 
' cent, of insoluble volatile acids, whilst various samples of 
cocoauut oil gave from 1-15 to 1 '27 per cent, of soluble 
j volatile acids and 3 ’01 to 3*G3 per cent of the insoluble 
i volatile acids. The authors also calculate the ratio of 
j soluble to insoluble acids according to the formula — 
j msoliihle volii tilo iictds ^ jqq 

I solulile volatile acais 

j This gives a value varying from 9-1 to 15 T» in Ihe case 
I of butter, whilst for cocoauut oil it lies between 250-3 aud 
I 282 ‘3. A sample of iimrganiie yielded 0-04 per cent, of 
! soluble volatile acids and 0- IG per cent, of insoluble volatile 
, acids, (See also this J., 1904, 387.) — W. P. S. 

j Crude Rubber ; Examination of . G. FeudJer. Ber. 

; d. d. Pharm. Ges., 1904, 14 , 208; Pharra. J., 1904, 
73 , 10 . 

I The rubber cut into fine shreds is dried in a desiccator over 
sulphuric acid. Two grms. of the dried rubber are dis- 
solved iu petroleum spirit (in about 24 hours), the solution 
made up to 100 c.c., and, after a short time, filtered through 
a tared filter consisting of a tube containing a layer of 
glass wool 1 — 2 cm. . high. Filty c.c. of the filtrate are 
collected, aud the residue is washed, dried, and weighed. 
The 50 c.c. of filtrate are shaken with 70 c c. of absolute 
alcohol, the precipitated caoutchouc washed by kneading 
with a small amount of alcohol, dried, aud weighed. 
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The solutions and washingn are evaporated aud the residual i pouring into the ammoniuin chloride soluttou, otherwise 
resin weighed. The followiug results have been obtained | difficulty is encountered in obtaining a solid product, 
by this method. | — J. K. B. 


Insoluble 

Cnoutclioue. Rosin. (Impuri- 
ties) . 

IVr Cent. Per Cent. Per Cent. 

Rubber froni*rL(>'/<7/oa 8!»‘2r> 10*25 0*1)0 

KCS.'S 14*30 0*80 

Sapium rui)bi‘i‘ l»(i*.5.'> 7*10 ' 2* 3.5 

'Rxxbbi'V from Muiu/iot (ir/nzinotf ' 7(»*HU 4*!)i) 2‘1' 15 

Rubber from 7/f'e V/ sp SO'OO 2*30 i ]S*20 

EupborbiafeDii'i rulibnr I 90*80 | 4*45 , 


—A. S. 

India Jlnldii^r ; Wehjr'.s Midhn.l for the direct Ddermiu i- 

tlon of . Paul Alexunder. Guniml-Zbt, 19U4, 18, 

789 — 791. See Weber, this J., 1903, 121 1. 

Tue author found it nimo.'iHar}^ to deviate from Weber’s 
instructions a little in order to get satisfactory result-.. 
One to two grnis of the sample previously ovtr.-icted with 
acetone and alcoholic caustic soda, are placed in the decom- 
position flask with only just sufficient alcohol-free chloro- 
form to cover the bottom of the gas-inlet tube. Nitrogen 
peroxide from .50 grins, of lead nitrate is then parsed 
through in a rapid stream. After standing some hours, the 
chloroform is rein ived hy immer-.hig the flask in lukewarm 
water whilst drawing a eurreut of dry air through the flask. 

Th(> dry reaction product is dissolved in acetone an 1 the 
solution filtered. The solution is then evaporated to a 
small volume (not more than 20 c.c.), and poured into 
2.)0 c.c. of 10 pt*r cent, ammo lium chloride solution and 
allowed to fet iinl o'. er night in order to allow oily products 
time to solidify The further treatment i-i precisidy 
according to Weber’s method. Bin/enc cannot be substi- 
tuted for chloroform as the tendency is much greater for 
the addition jnoduct to settle in an oily condition. The 
author found it essential to use twice as much lead nitrate 


Tannin ; Determination of without Hide Powder, 

II. Wialiceuus. Z. augew. Chem., 1904, 17, HOl — 810. 
The author describes the pliNsical properties aud chemical 
behaviour towards tanning aircnts, of a highly porous 
aluminium oxide and hydroxide, which show by their 
attraction for the tanning agents a certain analogy to the 
action of raw hide, and the use of these materials is thus 
suggested in the analysis of tan stiilTs, The metallic 
compounds resulting from the use of the two substances 
are called tanniil or tannalith. 

Preparation. — Altnn’uiiuiii powdiw (100 gmis,") is shaken 
ill a capacious beaker with a 5 per cent, suliition of caustic 
soda, the liquor being decanted olt in a short tim), fresh 
cau>tic sola added, aud drained oU, and the residue well 
washed by decantation. To the Inst Mashing water a 
small quantity of mercuric chloride is added, the white 
p.)vMler\ hjdroxide is drained and dried M*ith alcohol and 
cthci The mass is then passed through a fine sieve 
(0 5 mm mesh) to rein >ve oxide and met il if any, which 
can be afterwards worked uj) as before. Alternatively, 
the aimnmiiira may be at once treated with tthereal solution 
oL mercuric c'llonde, then, with the calculated amount of 
water, an 1 dried wuth alcohol and ether. The oxide is 
produced by heating the hydroxi'le in a flat porcelain dieh. 

Mode of Usinij. — 2 *.5 — 3 grms. of the hydroxide or 
2 — ‘2*5 gnu-*, of th* ovule arc gradually added to lOt) c.c. 
of the li(|Uor to be analysed, ivcll shaken, and left to stand 
for a few li-uir-.. The clisir liquor may be tested with an 
iron salt to ascertain that abu)rption is complete. Fifty c,c. 
of the clear liquor are dravn oT aud evaporated to deter- 
mine non taiinius and by ftuhtr iction from the contents of 
50 c c. of original liquor the tauriiiH are calculated. Fur- 
ther, if a kn )wn weight of oxile b3 employed, the tannalith 
may be dried and weighed and the increase m weight 
noted ; or the tannalith m ly be ig litcd and the loss observed, 
a> chocks OU the estunition of t iunin by differenoe. 

Sum* of the auilvtual result- compared with hide* 



The advantages cbilmed for the method are the eertaui 
aud simple preiuiration of the material and its regular 
quality, its eomplele ab.sorptive power, small quantity 
necessary, cajubility of being washed free from non- 
taimins and of being Aveighed, iU similarity ' in action 
to hide-powJi*r, aud, m addition, the fact that no special 
apparatus is required. — R. L. J. 

Reducing Sug in ; Potassium Bromide as Indicator in the 

Detenninahon of with Fehling' s Solution. P. Berti. 

Bull. Assoc. Ctiim. Suer, e; Dist., 1904, 21, 1234 — 1236. 

If two small crystals of potassium bromide ba placed on a 
porcelain plate, and, whilst moistening one with a drop of 
water, the other be moistened with a drop of a solution 
of copper sulphate of 0*005 per ceut. strength, and then 
if each crystal be touched with a drop of concentrated 
pure sulphuric acid, the first will be observed to turn 
yellow, duo to the formation of free bromine, whilst the 


second acquires a viol *t tint, due to the formatioa of 
anhydrous copper bromide. Potassium bromide raty thus 
be used to iiidicite the final lim t of the reaction with 
Felilmg’s solution applied, e.g., in determinina* the reducing 
sugars in moliss.*s. A drop of solution is jilaco I on 
t’.vo 8nperpj.8ud pieces of filter paper resting on a porcelain 
plate. A crystal of potassium bromide is then placed on 
the moistcu-ed spot on. the plate and a drop of sulp*mric 
acid added. The violet coloration ensues as long as copper 
is present. The results are M’ithin (he limits of commercial 
work. — L. J. de W. 

XilV.-SCIEJfriFIC & TE'JSSrCAL m&i. 

Zinc Blende / Luminescent — — A. S, Eakle and 
W. J. Sharwood. Eng. and Mining J., 19 J4, 77, 100 J. 

The authors report on the occurrence of lumiaesoout ziac 
blende in Mariposa county, OaliforuU, Eureka ooutity’, 
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>I<?vada, and aluo in Colorado, Arizona, and Montana. 
The Mariposa ore has either a flaky or Bchistose structure, i 
and ranges in colour from a light to a dark grey. Tt 
consists mainly of a granular mixture of white barite 
(barium sulphate 'I and l)rown sphalerite (zinc blonde), the 
latter being the luiniiioscent constituent. The ore also 
contains tetruht'drito and gahma, and about 17 dols. of ; 
gold and 4 oz. of silver per ton. When the on‘ is scratched ! 
with a knif»‘-blnde (or even \\ith the linger-imil), a bright '■ 
line of light follows the point of the blade. The appear 
ariee is that of a scrit“s of momentary sparks, which are 
])lainly perceptible in daylight. The ore is not radio active, ! 

—A. S. 

Vavilliv and Morpliinr ; Action of an indirect 0.ndUin</ 

Feitnent [Anaero ri/dase'] on . K. Itourquelot and ' 

L. Marchadier. J. Pharm. Chiiii., 1904, 20, h — 10 . 

It is found that the indirect oxidising ferments [anaer- i 
oxydases], sueh as are found in aii infusion of oatmenl, , 
react on vanillin and morphine, in the presence of hulrogen 
jieroxide, precisely like the direct oxidising ferim nts or 
oxydases, ioriniiig dch\ dnvlivanilliu in the lirst case, and 
oxymorpiune in the seeond. The action is quite indepen- ■ 
dent of any deeomposition of tlie liidrogen peroxidi^; if 
manganese dioxidi' he employed as the decomposing agent, 
the oxidisahh' body undergoes no modification, which 
demonstrates tliat llu^ so-called nasciuit ” oxygen pla^s 
no ]»art in the reaetion. If appears that the oxygen given 
off under tin* action of amu'roxjdases, is, at an\ rate , 
partially, in a different inoh'euiar stafi' at the time of its 
generation, to that formed by tin' atdion of mangam"«e 
dioxide. 

Oxydases and anaeroxidases have several properties in 
common which show that ihcir functions are closeli ndated. 
Thus the pieseiiee ol a relatively higli percentage of alcohol, 
even up to r >0 per eent.,d<ie 8 not hiiulerthe action of either. 
Traces of hydroevanic acid are sutficicnt to airest their 
iietivity, and both ferments me much more resistant to 
heat than hjilrolysing furoeiits. Hourquelot has advanced 
the theory that true oxidising ferments maj' be a special 
form of ozoiiidcs (in fact, peroxides), wliicli, after having 
parted with their available oxvpeii to oxidisable bodic's, 
absorb it again iioin the air and thus act as carriers of 
oxygen. For the eoutiimou.s decomposition of the re- 
generated ozonide, (he intervention of an aiiaeroxydase is 
nc’cessary. A direct oxulase would therefore appear (o 
be a uiixlure of such an ozonide and an aiiaeroxydase. 
The fact that direct oxydases almost invariably act on 
hydrrgen pc'roxide is thus explained. 'J’his livpotbesis 
has recently been advanced, although someubat diffeiently, 
by ('lirdatand lluch [fhoefuju. (\ntratldatt, 1903,1, 417]. 
See following abstiaets. Aecordingtothem, there are three 
classes of oxidising bodies, oxygenases (alhuminoids which 
fix molecular oxygen torniiug jn'i’oxidcs) ; peroxydases, 
(indirect oxydases) ; and eatalasis (bodies which decompose 
In drogen peroxide without theiiiseUes forming oxidation 
products’) They therefore apply tin- term ]»eroxydas(‘s, 
originated by Liiiossier, to tin* anaeroxy dase.«, on the 
ground that llu' deiiominatioii is more in eonfonuity 
with the nomenclature gmierally accepted for the soluble 
ferments 

'fhe woid jieroxydaM' would indicate a ferment acting 
on pi'roxides and oxidising them, whieh is absurd, since it 
reduce.s them ; whih' oxygenase would mean a body acting 
on oxygen and oxidising it Anticipating tlii^ anomaly, 
BourqueJot has chosen, almost a year prior to Lmossier, 
the terms “ dirtct oxidising” and “indirect oxidising” 
ferments for thisc two gioiqs, names which are self 
explaoatorv. As to the “catalases,” since these, are not 
agents of oxidation, they have no placiv in the eategory of 
the oxy dascs.— - J. O. B. 

IX, Peroxyda.se Reaction; Velocitt/ of the ; Function 

of Peroaidt's in the Chemtstn/ of Ltcmy Cett.s. 

A. Bach and 11. Chodat. Ber., 1904, 37, 24.3 1 -2440. 

(See also this J., 1902, 1561; 1903, 384, 887; 1904, 

210, 50A.) 

Thk authors show that the velocity of the action of per- 
oxydase follows the law of mass action, in so tar as the 
reaction is not disturbed by the products formed. Per- 


oxydase must te legarded as an enzyme, and differs in only 
one way from other enzymes ; it becomes rapidly and com- 
pletely used up in carrying out oxidation in presence of 
hydrogen peroxide, whilst other enzymes are more or less 
cornph'tely regenerated during their action, and are hence 
able to act on a relatively large quantity of material. This 
regeneration is. however, not a characteristic projierty of 
the euzyme.9, which are all more or less limited in their 
action. — T. II. P. 

Oxido-reducing Enzyme; Existence and Conihiiotts of 

Action of an in Plant •<. J. K. Abelous. (^omptes 

rend., 1904, 138, 1619—1620. 

Thk juice of the potato contains an enzyme which, like 
one present in the animal organism, energetically reduces 
nitiatcs, hut which is incaiiahle of oxidising salicylic alde- 
hyde, except in prt“«cnce of an oxidising agent, sueh as 
potassium chlorate ; the latter then undergoes partial re- 
duction. This difftn iici* in iri(»de of action between the 
oxido-reducing euzyune of tlu* animal organism and that of 
the vegclable oigaiiisni, is duo to ilie oxydases present in the 
latter, which oxidise the substance reduced by the former 
tuizynif. When the plniit cells are not ruptured and when 
air is excluded, so ns to piever.t the action of the oxy dases, 
potato juice is able to oxidise saliey lie aldehyde. — I', tl. P. 

Oxalates; Decomposition of hi/ Heat. Alex. Scott. 

C'hein, Soc. Proc., 1904, 20, 156. 
lx spite of the ninjile foimiihc given lo tlu' oxalates, their 
di'con position by heat is bx no means ns sunple as iisunlly 
slated. Ordinary precipitated ealeiiim cxnlati- liinis grey 
on ignition, and this change, wliieh is due to tlie separation 
of sniall qiiBiitiiii's of enihon, ocenis ei(ii with the purest 
eakium oxalate, 'fliis salt gives vi ry litile eaiToii dioxide 
and cailion, but alway s a little of tach, decomposing jirac- 
tically in areordance witli the equation usiially given, 
(.'aC^O^ = Ca{.' 0 , -(- C(). Hodium and barium (^xalales 
decompose in accordance with thefollowingtqiiaiions: — 
7Na.,CV-)4- 7Nasf '();, -h 3CO + + 20 ; HB»>C.\()4 - 

8 BaC (>3 + 6 ( 0 + COo x C. Magnesium oxalate gives 
exactly equal lohinies of carbon dioxide and monoxide and 
no eatbon, = Mg(^ + 0 () + (TO, hiitaUno-'l all the 

other oxalates tested gave notalde (pianlities of etiihon 
dioxide aiid earbon. 

lintea Frondosa ; Colouring Matter if the Floicer^i oj . 

A. G. Perkin. Chem Soe. Proc., 1904, 20, 169. 

In a former communication (.1 ,1. Hummel and A. (4. 

Perkin, this J., 1903, <>93), it was considered piobabli* that 
butein from Hntea JroniUmt exists in a eolouiless, as well as 
in a yellow lorm. Tliese modifications are, however, 
distinct sulistances. The colourh'ss eomponnd now' termed 
butin, crystallising from alcohol in eolourlt'ss 

needles and from dilute alcohol in pale yellow needles with 
melts at 224 ’ — 226’, whilst hutein, orange- 

yellow needles (in. pt. 21 .'V’ — 2 KV), crystallines from dilute 
alcohol with lIPO. It is obtained in small quantity 
together with butm from the jdant, and can be prepared 
from biitin by the action of hot dilute caustic alkali or 
alcoholic potassium acetate. On fusion with alkali, hutein 
gives tlie same decompoMfion products an butm, and on 
methylatioii the same two triniefhyl ethers, (n) in pt. 
150'^ — l.')H , and (//) in pt. 119"’ — 121°. AVhtn dige-ted with 
boiling dilute alcoholic siilphuiic acid, butein m partially 
reconverted into butm, and by digesting the tnmethyl 
compiound (in. pt. 119' — 121'^), which i.s really butin methyl 
ether, wdtb alcoholic pota.sh and water it passes into the 
butein methyl ether {a) (m. pt. 156° — 158 ). Again on 
digesting hutein methyl ether with alcoholic sulpliuric acid 
butin methyl ether is obtained. Butein has the constitution 
of a tetrahydrorybenzylideneaeetophcnoue (cbalkone), 
whilst butin is shown to Iiave that of the corri'spondiDg 
flavanonc compound (this J., 1904, 367). 
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Calculations uskd in Cane -Sugar Factohies. A ' 
Practical System of Chemical Control for Iiouisiana 
Sn^rar Houses and othcjr Cane - producing Countries* , 
By Irving H. Morse, B.S. First Edition. John Wiley 
and Sons, Now York. 1904. Chapman and Hull, Ltd., > 
London. Price fi^. 6 > 1 . j 

Small 8vo volume, containing preface and 75 pages of • 
subject-matter, principally tables. The subjects treated of i 
are mainly as follows: — I. Analysis of Products, Avith j 
Tables. II. Extraction, Saturation, Inversion, &c. ; III. | 
Lulofitory Records. lY. 'I'ables. Solids, and Purity cor- ! 
responding to each degree. Polarisation of Commercial ' 
Sugar, &c. V. Factors used iu Calculating Availa%le ' 
Sugar. Factors for Refinery JVoducts. Beet-Sugar Fac- 
tories and Factories Manufacturing 9G° Sugar or “YC” ' 
Sugar. VI. The most Profttable Sugar to Manufacture, 
&c- VII. The Available Sugar in a Ton of Cane. , 
‘‘Yellow clarified,” Second and Third. “96' TeM,” 

Second and Third. “ Rendimlcnto ” or Sugar Extraction ' 
for Cuban Factories. 

Die Elertrochi'misgue iNnusTRiK Dcittsciiiands. Von : 
P. Kkrciilanp, Pli.I). Wilhelm Knapp’s Verlag, llalle- | 
a.-S. 1904. Price M. 2-:»0. ; 

8vo volume, containing 64 pago.s of subject-matter, with : 
four illustrations, and an alphabetical index. The subjects i 
treated of are : — 1. Origin, Aims and Liinit.s of Electro- 
Chemical Industry in (lermany. II. Production of Power ' 
for Electrochemical purposes iu Oermany. III. Alkali ; 

and Chlorine (Bromine). IV. Electric Bleaching. V. 
Hydrogen, Oxygen, and (Jzonc. VI. Calcium Carbide and 
Phosphorus. VII, Sodium, Magnesium, and Aluminiirn. 
Vlll. Zinc. IX. Copper, Nickel. X. N obie IVIetals. XI. 
Other Inorganic Chemical Processes. XII Organic Electro- 
Chemistry. Xlll. Povvi'r required for Substances propaied 
eleetrolytical]\ . 

J)lK ELEKTROrilKMISCIlE RKnUKriON PER NlTUO- I 
PLRtVVnVF. ORGAN1.SCHKR VeIUUNPUNOEX IN LXeLlll- | 
MKNTALLFR I NI) TIIKORimSClIKR HeZIKHI NG. VoU 

JoiL Mollku. Wilhelm Knapp’s Verlag, Ilalle-a.-S. 
1904. Price M. 4. 

8a o volume, containing 113 pages of subject-matter and 
the alphabetical index of subjects and authors This work 
is devoted to a description of all the experimental and 
theoretical results so far obtained in the reduction of the 
nitro-derivatives of organic compounds. 

The ( Icci URENci: on Aluminium in Vegetahle Pro- 
ducts, Animal Propugis, anp Natural Waters. , 
By( ;. E. Eam.woritiy, Ph.D , and Petek T. Austen, 
Ph.D. Fust Edition. John WiU'y and Sons, Ncav York. 
1904. I’rice 8.V. 6(f. net. Cdiapraau and Hall, London. 

8vo voHiine, i-ontainiug 132 pages of subject-matter and j 
the alphabetical index d’he subject treated of is classified 
as folloAVs ; — I. Aluminium iu V'^egotahle Products. II. In , 
Animal Products. Ill, in Natural Waters. IV. In Mis- 
cellaneous Materials. The work takes the form of a 
classified and complete bibliography of the subject. 

Analytical Chemistry. By E P. Treadwell, Ph.D., 
Professor of Analyticul Chemistry in the Zurich Poly- 
technikuin. Translated from the Second German Edition 
by William T. Hall, S.B. Volume II. — (^uantitutiA'e 
Analysis. John Wiley and Sons, New York. 1904. 
Price 17.V. net. Chapman and Hall, Ltd. 

8vo volume, containing prefaces, 645 pages of subject- 
matter, with 96 illustrations, and including numerous tables, 
and a set of logarithmic tables, followed by the alphabetical 
index. After the introduction with the usual descriptions 
of general methods of procedure, and of aiqiaratus used, the 
work is divided into Parts 1., II., and III., devoted as 
follows: — I. The Gravimtdric Determination of the Metals 
and of the Metalloids. Part II. Volumetric Analp^sis — 
(A) Oxidation and Reduction Methods ; (B) Precipitation 
Methods. Part III. Gas Analysis. 


A Systematic Handbook of Volcmetrio Analysis, or 
the Quantitative Bstitsation of Chemical Substauoes by 
Measure, applied to Liquids, Solids, and Gases. Adapted 
to the Requirements of Pure Chemical Research, Patho- 
loiiical Chemistry, Pharmacy, Metallurgy, Manufacturing 
(’hemit-try, Photography, &c., and for the Valuation of 
Subhtanees used in Commerce, Agriculture, and the Arts. 
By E’rancis Sutton, F.1.0. Ninth Edition, revised and 
enlarged. J. and A. Cburohil), 7, Great Marlborough 
Street, London. 1901. Pnce20ir.net. 

Tmn volume, 8vo size, contains 607 pages of subject- 
mutter, with 121 illiDtratious and the alphabetical index. 
It is subdivided as follows :-~Part I. Devoted to General 
Principles, gives Descriptions of the Cbcraical Balance, and 
tieucidl Apparatus and Methods, II. Alkalimetry. HI. 
Analysis by Oxidation or Reduction, l^^ Analysis by 
Precipitation. V. Application of Foregoing ITlneiples of 
Analysis to Spceiiil Substances. VI. Special Applicatians 
of ilie Volumetric System to the Aiial^^sis of Urine, Potable 
Water-i, Sewage, &c. VII. Volumetric Analysis of Gases 
and Construction of Apparatus. 

Rituoiir ON Air 'I'ests in Humid (Litton Weaving 
S uKDs By Frank Si uudkr, F.I.C. [Home Office.] 
I'-yre ami Spottiswoode, luist Harding Street, Fleet Street, 
London, E.(_k ; 32, Abingdon Street, Westminster, S.W. j 
Oliver and Boyd, IMiuburgh ; and E. Ponaonby, 116, 
Grafton Street, Dublin. 1904. Price 3cf. 

This report refers to the question of ventilation of humid 
cotton cloth factories, in pursuance of an inquiry into the 
Cotton Cloth Factories Act, 1889, commenced in 1896, 
when the Secretary of State appointed a Departmental 
(iommittee of ivhieh Sir Henry Ro'^coe, F.U.S., was chair- 
man. On E’cb. 2, 1893, it was ordered that ventilation 
should be such that the carbon dioxide in the air of such 
factories should not exceed nine volumes per 10,000 of air. 
The report states that “ in the great majority of cases the 
proportion of carbon dioxide was far below” the limited 
quantity mentioned. The method of determination and 
apparatus employed Mr Sciidder describes. The method 
used was that of Petienkofer witli baryta water and oxalic 
acid. 


Craht -Kfpoit. 

I.— GENERAL. 

International E^xuidition, Saint Louis, 1904. Dept. 
C., Liberal Arts. Catalogue of British Exhibits, 
Classified under Group 23, Chemical and Pharmaceutical 
Arts. Issued by the Royal (Commission. William 
Clowes and Sons, Ltd., Duke Street, Stamford Street, 
S.E., and Great Windmill Street, W., London. 1904. 
Price Ls\ net. 

Sub-Committee for Group 23 (Chemical and Pharma- 
ceutical Arts), Dr. Bovertoii Redwood, F.R.S.E., Chair- 
man^ A. Gordon Salaraon, Esq., Thomas Tyrer, Esq., 
Charles Wightmaii, Esq., Edmund H. Lloyd, Secretary. 

This catalogue of the British exhibits in Group 23 contains 
an introductory note of nine pages, a plan of the exhibits, 
a list of the exhibitors arranged in alphabetical order, with 
references to the i>lau and to the pages in the catalogue, a 
series of descriptive accounts of some of the principal 
branches of the industry represented by the exhibits 
(pages 11 — 137), and a detailed list of exhibitors and 
exhibits (pages 138 — 180). 

In the introductory note it is stated that arrangements 
were made with Mr. G. R. Dunell to obtain information by 
means of interviews with leading exhibitors and technolo- 
gists in Great Britain, and that the particulars so furnished 
have, with the assistance of Mr. Walter F. Reid, Chair- 
man of the London Section of the Society of Chemioal 
Industry, been embodied in the descriptive accounts already 
mentioned. 
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Exhibits of Sphcial Scibntifio Intkbest. 

Low Tewiebaiube J^epfaikii Eabibit— C omplete 
plant in operation, as tmp!o}(d by Prof. Sir .lamcB De-war, ' 
F.B.S., at the Koyal Institution, London, in producing ; 
liquid and solid hydrogen. (Constructed for tie Tloyal 
Commission by Messrs. Lennox, Penton, and Pejnolds, , 
Ltd.) Scientific fectvtcH and Demonstrations in coiine<‘- 1 
tion Bith this exhibit ^iil he given hy Mr. .1. L. Petal el. 

WfIICOIHE CllEMICAE KESFAlieil LaIIOBATOKIFS ; 
Wei If OWE ]’insioE<H,icAL PiseAnni Lapouatokifs.— 
Specimens of essential oils, siihstaineR isolated from 
cl'uulmugra seeds, el auimueric reid derivatives, alkaloids, 
extracts, moiphine deiivatnes, j hen} lie salts of dibasic 
acids, and certain inorganic salts, &c. 

Paly, E. C. C.— Photopruplis of spectra. 

Collie, Prof. J. Kobmat^, 1 h D., FLt.S.— Npceimeus of 
dimeihylpyrote, and some dcinaiiAes, uKo of oxoiiiiim 
compounds. 

Glasgow and Wist of St mi and Ti cbnk al ( olifgf ; 
(Prof. G. G. Henderson, M.A., D.Sc ). — Sjiec^ncns illns- ' 
tralive of research work. j 

Habtley, Prof. W. H., P K S., li< yal Tollege of Science i 
for Ireland, Luhlin. — Pbotograj)h‘< and substances recently : 
prepared for reseaich purposes. ; 

Libtkk iNSTniTE OF Phevintive Medktnk (Dr. Allan ‘ 
Macfad 3 en and Mr. Sidney Poivland). — Diugriirninatio ' 
section and photographs of the dismtcgratcr used in mvesti- ' 
gations on iiilracellulai toxiues. i 

Lovibond, .losHi'ii W. — Tintonntcr ’’ and sets of | 
equivalent colour standards, (Jcc. 

Newlands, P. L IL— Collection of 11 ancient hron/,e 
or bell metal rnoiturs. Photographs, by Miss IM. A New- 
lands, of old prints. 

The Owens Coi lfoe (J^rof. JI. P. Dixon, M.A.. P ILS.). 
—Exhibits illuslratnig the discoveiies ni Sir H. P Poscoc, , 
F.ILS., and the late Prof. (\ Seliork miner, ¥ P S. ; the late 
Dr. E. SchuiK k, P.H.S. ; the Iste IL 8 Dale and ITof. C. ' 
kSchoilemmt r; the late Sir Pdw. Prankland, P.H S, ; and 
Prof. t\. P. Dixon, F.ILS. 

Pamsay, Prof. Sir Wm., P.lLS.—VaciDim tubes con- 
taining helium, luon, aigon, krjpton, and xenon (Uanisay 
and Travers). | 

Peinolds, Prof. J PxiFHStiN, P P S. — fipeciiuens illns- | 
trative ( f resfaich work at Trinity ( 'ollege, Dublin. j 

PoTAL CoLEKOE OF SCIENCE, I-ONDON (Piof. W. A. ^ 
Tilden, P. P.8.) — Specimens illustrative of rese^areh work 
hy staff and students, [ 

Society of AroTmcAUiKS of London (Win. Cbatt- j 
away). — Antiquities i elating to pliannncy. i 

Tkavebs, Prof. ISIoBKis W., F.K.S. — Diagram of 
hydrogen liquetier. ' 

The names of the firms w’ho take part in the British I 
Exhibit ore given below under the respective branches of ! 
Chemical Industry and Phanuacy : — i 

Alkali Industnj : 

Alfiali.~~¥rujm*iv^ Mond and Go., Ltd. ; Gastner- 
Kellner Alkali Co., Ltd.; Chance and Hunt, Ltd. ; 

J. Crosficld and Sons, Ltd. ; United Alkali Co., 
Ltd. 

Sulphuric Acid. — F. W. Perk and Go., Ltd.; W. 
Pearce and Sons, Ltd. ; Spencer, Chapman and 
Messel, Limited, 

Nitric Acid. — P, W. Berk and Co., Ltd.; Alfred 
White and Sous, 

Alum.— }\. and J. Garroway; Peter Spence and Sons, 
Ltd. 

Brimstone. — Albright and Wikon, l^td ; The Anglo- 
Sicilian Sulphur Co., Ltd. ; A. Boake, Pohert.s and Co., 
Ltd. ; Chance and Hunt, Ltd. ; J. M. Collett and Co. ; 
The Gas Light and Coke Co. ; P. C, Hills and Co. ; 

F. Kendall and Sod, Ltd. ; W. Pearce and Sons, Ltd. ; 
United Alkali Co., Ltd. 

Coal Tar Products. — J. B. Aitken ; Brooke, Simpson 
and Spiller, lAd.; The Gas Light and Coke Co.; 
Levinstein, I^td. ; Bead Holliday and Sou, Ltd. ; The 
South Metropolitan Gas Co. ; Stone and Tinson ' 


Cyanides and Piu&siates.’-l.he Biitish Cyanides Co., 
Ltd.; The Cassel Gold Extiactiiig Co.,*^ Ltd.; 'Jbe 
Castner-Kellner Alkali (’o., Ltd.; The Gas Light and 
C’oke Co. ; Swan and Kendall ; The United Alkali Co., 
Ltd. 

Elfctro-Chmisiry —'Iho Cast! er-Ktlli er Alkali Co., 
Ltd.; The United Alkali Co., Ltd. 

Esplostvcs.^^ioheVf^ PxploMve Co., Ltd. ; Jus. Pain and 
Sons. 

Nickel.— S]ieoin’rn^il!ustTatii)g tl eMf nd Kickel Cnihonyl 
IToeess ; The Mond Ni< kel ( o., Ltd. 

Oils, Fats, H\/.res, Soap, and Candles : 

Mineral Assam Oil Co., Ltd. ; Buriubh Oil Co., 

^ Jitd. ; Joseph Crostield and Sous, T.td ; Evans, 
Sons, Lt'sthtT and Webb, Ltd. ; J. Ci and J. Field, 
Ltd. ; Ptiee’s Patent Candli' (*o., Ltd. 

Apparatv.^ — Baiid and Tatlock, 1 ondon, Ltd.; W. J. 
P’raser and (k). ; John J. Griffin and Sons, Ltd.; 
Joseph W. Lovibond ; Tow ns on and Mercer. 

Soap Manvfaclvre. — Edward Cook and Co., Ltd. ; 
Joseph ('rnsfield and Sons, Ltd, ; Evans, Sons, 
Lesclur and Webb, Ltd.; J. C. and J. Field, Ltd.; 
Price’s Patent Candle Co., Ltd. ; Sharon Chemical 
Co., Ltd ; United Alkali Co., Ltd. 

Candle Indv.sft y.—AH»am Oil Co,, Ltd ; Burmah Oil 
( o., Ltd.; J. C. and J, P’ield, l^td.; Piice’s Patent 
Candle Co., Ltd. 

Ethereal Oils . — Allen and Son«, litd., Staffoid; 
Burroughs, Wellcome and Co.; hlvans, Sons.Lescher 
and Webb, Ltd.; T. Morson and Son. 

Pharmacy, ('henu.stry and Pharmaceutical Apparatus, 
Antiquities i elanvg to — Albi jght and 

Wil.soD, Ltd. ; Allen and Hanbur^s, Ltd.; Allen and 
Sons, Ltd., Stafford; John AiDten ; Baiid and Tat- 
lock (London), Ltd.; Hattley and Watts ; A. Boake, 
BobertH and Co,, Ltd.; The Bone Phosphate and 
Ch oinical Co., Id«l. ; Burroughs, VVelleonie and Co. ; 

J. M. Collett and Co.; Coibyn, Staec) and Co., Ltd.; 
Daniel Davison ; Doulton aud Co., Ltd. , p]llinian, 
Sons and Co. ; Evans, Sous, J^eseher and Wehh. Ltd. ; 
W, II. Francis ; John J. Griffin and Sons, Ltd. ; Heming- 
way and Co.; Hopkin and Williams, Ltd ; Howards 
ami Sons, J.td.; Jeyes’ Sanitary Compounds Co., Ltd.; 
Kemnall, Bishop and Co., Ltd. ; P. Kendall and Sons, 
Ltd. ; John liennet Lawses and Co., Ltd. ; Joseph W. 
Lovibond; Wm, Martindale ; McDougal Bros.; May 
and Baker, Titd. . Morns, Tattle aud Sons, l.td ; 

T. -Morson and Son ; B. E B. Newlands ; Newton,^ 
Chambers and Co., Ltd.; I'arkin, Ness and Co.; 
The Society of Apothecaries ot Londni) ; John and 
E. Stiirge ; Toivnson and Mercer ; 'rbonias 1'yrer and 
Co., Ltd.; United Alkali Co., Ltd.; Win, Warren; 
Allred White aud Sons. 

Pioments and Paints . — Lewis Berger and Sons, Ltd. ; 
VVkilter (kirson and Sons; The Gas Light and ('oke 
( 'ompany ; Hemingway and Co. and Hemingway’s ; 
London Purple Co., Ltd.; May and Baker, Ltd.; 
The Sharon Chemical (k)., Ltd. ; Thomas Tyrer and 
(- 0 ., idd. ; Wood and Bedford. 

Power Gas . — Model of Moud’s I'ntent Gas-producer 
Plant, with ammonia recovery apparatus. Dr. Imdwie 
Mond, P.H.S. ^ 

E'banco-German Tariff and Trade Eelationb. 

IJ.S. Cons. Iteps., No. 1984, June 21, 1904. 

A committee appointed by the Parliament of Prance to 
investigate the tariff and trade relations of France with 
some of the great natiems of the world as affected by the 
new arrangements entered into or to be negotiated since the 
end of the treaties which expired December 31, 1903, has 
just made a voluminous report, of which the following is an 
extract : — 

The report of the commission begins by a short review of 
the industrial and agricultural condition of Germany. The- 
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following are tbs figures of product ion for the past three 


years : — 




Description. j 

1899-190(1. 

1909 1901. 

1 9(11-2. 


Tons. 

Tons. 

Tons. 

Wheat 1 

3 M ‘^ A 17 

3,841 ,46.'5 

‘i.iosx.i 

Bya 

8,(i7B.7!)2 

8,fi50.659 

S.KVi.iWO 

Burley 

2,9H8.87(5 

3,002,182 

8,221 ,102 

Oats ^ 

fi,HR2.«K7 

7,091,930 

7,050,1.53 

potatoes 

38,1H(l,2Ui 

-8I.58.VU7 

48.087.201 

Hay 

25,909.781 

23,7(»7.700 

j 22 370,047 


The large crop of potatoes amis j^tiinulated by the growth ; 
of the output of alcohol, Avhich, iu Gernmny, is generally 
derived from potatoes. The exi)orts of alcohol fr«m | 
Germany are* constantly increasing, and the consumption ' 
of alcohol for varnish, chc]nical products, lighting, hear, and ! 
power is very great. 

The beet crop alone has inerea*ied in France during (he 
last JO years. It passed from 47^,.')00 acres to 837, HOO 
acres, an increase due to the sugar laws of 1884 and 1807 , 
establishing the export hounty. As those laws are repealed ; 
to-d iy this acreage is likelv L. diminish. It Avill be very > 
difficult to find a compensation in tbe increase in the i 
eoD'^umption of alcohol iu industry. 

The commission here enters upon an elaborate review of ; 
the mineral wealth of G(‘rmany, comparing the output of . 
iron, potassium, zinc, leid, salt, lignites, copper, and coal ; 
lor the past six years. The concluding sentence is that 
the growth in the mining industry In Germany can only be , 
compared to that of the United States. 

h'ollowing this is a tabulated statement of tbe iron and I 
steel Industry of the United States, Great Britain, Germany, | 
France, Kussia, and Spain, in the ordei given, the eon- : 
clu'.iou again being that tin* piv'gress of Germany in that 
industry is only comparable with the United States. 

The report states that Germany wa;res a very sham 
competition agaiii'.t French chemical products — above all, ; 
j)ure products for the laboratory. In that branch tbe Ger- , 
mans have almost mnuopolisi*d tlie conituerce of the world, 
thanks to the exeeedingly well-c<(uipp(“d mills and t<» their 
activity. They have also succeeded iii materially reducing 
the first cost of production. In Germany , 1,950,000 cl> m. 
(70, HU), ‘200 cb. ft.) of wood were turned into paper in 1807. 
Germany consumes aiinuallv 750,000 tons of jiaper and 
cards. T'his immen.se consumpuon is due to th(‘ activity of 
printing and lithograph} in that country. 

The report enters into a caretul examination of the , 
commercial coiulitlous e.sisting between France and GerniHiiy, 
giving the text of the treaties, and then gives the new 
customs laws of Germany, from which the following are ! 
taken : — 

Lubricating oils are eharged a dut} of 12 '50 francs I 
(2.412 dols.) per lOO kilos. (‘220 lb) by the new Gcrma i 
tarilf. Stearin, which was formerly free of duty, is now 
dutiable at 12 . 50 francs (2.4’ 2 dols. ) per 1 00 kilos. ; candles 
are 28.15 francs (.'i.433 dols.) per 100 kilos. The duty ou 
the same articles coming into France are but 8 and 10 francs | 
(1.541 dols. and 3,088 dols) respectively. Soaps are j 
charged with a duty of from 6,75 to 12-50 francs (1.302 i 
dols. to 2 .412 dols.). France formerly exported 1,500,000 I 
francs’ (289,500 dols.) worth of soap and perfumery into | 
Germany. It is thought that thi" bu-inets will be lo.st | 
under the new tariff. i 

Germany’s exports of aniline and similar products , 
iporeased from 52,000,000 marks (12,376,000 dols) iu i 
1892 to 81,345,000 marks (19,360,110 dols.) in 1901. j 

France* imported chemical products from Germany in ^ 
1900 representing a value of 22,700,000 francs (4,381,100 
dols.); in 1901, a value of 21,501,000 francs (4,149,693 j 
dola.) ; and in 1902, a value of 21,618,000 francs (4,172,274 ' 
dols.). _ . 1 

III tbe new German tariff sulphuric, nitric, hydroe''loric, ^ 
boric, and other acids are free of duty ; but oxalic acid is 
protected by a duty per lOi) kilos, of 10 francs (1.93 dols.) ; 
acetic acid, 15 franca (2.895 dols.); and tartaric acid, 

10 francs (1.93 doL.). 

In following tbe example of France, Germany has found 
it necessary to protect soda salts by a high duty ; caustic | 


soda, 4.37 francs (84.3 cents); sodium carbonate, 1.87 
francs (36 cents). The duty ou alum and aluminium 
sulphate is 3.75 franca (72.3 cents). 

Aniline colours are exempt, which is very natural, a» 
Germany posse.*»st‘S all the markets. 

Varnish, lacquers, and mastics are placed at greatly 
increased duties — 37.50 francs (7.237 dols.) for alcohol 
varnitih. 

In .short, for secondary chemical products a heavy pro- 
tective duty has been impound — 6.75 francs (1.286 dols.) ; 
for gtdatin in leaves, 37 .50 francs (7.237 dols.). ('asein 
has a protection of 12.50 francs (2.412 dols.), while as 
paste it hae no duty at the French frontier. 

Dp.awbacks in the Umtko Statks of America. 

Foreign Office Annual Senes, No. 3185, June 1904. 

Although tbe United States tariff is strongly protective, 
tt drawback of 99 per cent, of the duties paid on imported 
articles is allowed when they aie used in the manufacture 
of other articles in the United States which are aubse- 
quently exported. This applies to the tin plate trade. 
Large quantities of British tin plates are imported, and 
on being made up in America into cases, are filled with 
American oils, canned goods, &;c., and on exportation 
99 per cent, of the duty paid is refunded as a drawback. 
This drawback affi'cts a larg*^ number of articles other than 
tinplates. The law will be found in the Act of July 24, 
1897, which has been recently published in the Parliamentary 
Paper, Commercial No. 2 (19(i4). 

CiiKMif’AL Exports from Gkrmanv. 

Foreign Offee .^4nnua/ Series’, No. 3196, June 1904. 

A large firm manufacturing fine chemicals reports that, 
though demand was active in 1903, prices were almost 
unremunerative by reason of fre'sli competition at home 
and abroail. Foreign countries are endeavouring ever 
more vigorously to emancipate themselves altogether from 
German products, and with much success. 'I'he United 
States, especially under protection of its tariff, is rapidly 
and successfully developing the manufacture of fine 
chemicals, so that the export from Germany to America 
can now be effected only with great difficulty. The firm 
adds that exports to Canada have been made imjiossible by 
the differential duty in favour of the United Kingdom. 

in.—TAH PRODUCTS, PETROLEUM, Etc, 
Petroleum in Caufounia in 1903. 

Foreign Office Annual Series, A^o. 3185, Juiie 1904. 

The output of oil in California amounted to 20,000,000 
barrels* m 1903, as against 13.000,000 barrels in 1902. 
Deducting that which will he either refined or exported, 
the balance available for steam purposes will be large 
enough to disturb the coal market. The price of oil has 
decreased during the past year, and the railway companies 
have bought up large oil properties. The older wells — 
especially in South California — are giving out, and the 
greatest caution as to oil properties offered for sale should 
be exercised. The Standard Oil (]o. purchased 9,000,000 
barrels from the Peerless Oil Co , at 20 c. a barrel at the 
wellvS, and engage to purchase 5,000 barrels daily for five 
years as from Jan. 1, 19o3. This is held to prove that the 
Standard Oil Co. are convinced that the attempts to refine 
crude Californian oils have succeeded. In fact, they are 
being refined locally with very good results, but are not of 
a high grade, and are mixed with fine Eastern oil. The 
u.se of oil fuel is extending iu every direction, 

1’etkolkum Production of Pussia. 

Bd. oj Trade J.iJuly 7, 1904. 

The production of naphtha wells in the peninsula ot 
Apeheron in 1903 was 595 , 000,000 ponds,* as compared 
with 687,000,000 pouds ill 1902, and 675,000,000 pouds in 
1901. The decrease in 1903 is due to the fact that, owing 

• 1 tmrrel « :43‘6 galls. ; 1 rioud « 86*112 Ib. 
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to the low market price of petroleum, several of the more 
important wells were not Avorked during the earlier part of 
the year ; there was also a diminution in the output of some 
of the other wells. Moreover, work was severely hampered 
by labour di'«pute‘! during the month of July. Some of the 
wells are giving signs of exhaustion, but on the other hand, 
new sources of production have been discovered in the 
district of llibl-Eibat. 

In 190.1, 80,000,000 ponds of naphtha were e.xported from 
Jlatoum, showing an increase of 8 per cent, ou 1902. Of 
iMs, 01,000,000 }K)uds were petroleum properly so-called. 
27,000,000 pouds were sent to the East, the remainder to 
Europe. 

IV.-^COLOliniNG MATTERS AND 
BYESTUFl'S. 

DyLSTI KKS . IT S. ( 'cstoms Dkcisions. 

June 1904. 

Tyrol Black K.O., Sulphur lllaek T.O , and Suipliauiliue 
Black were (lecide(l to he dutiable at ‘M\ jier cent, ad 
val.BS “ eoal tar dyes,” utider par. 1.') of the tarilf 

— K. W.M 

X.—ME TA LL URG Y. 

Zinc Ouk Km'outs fuom ( 'aiitha<;kna, Spain. 

Foreign Cyffice Annual Series, No. 31 8H, Jurie 1904. 

In his report for 1903, the llntlsh Vice-t.'onsul at Car- 
thagena gives the following figurefi show'ing the shipments 
of zinc; ore from that port to tlx; countricB named during 


the past \ ear . — 

Tons. 

Tinted KiiiKdoin 

IlelKiuin 82 .ti.’>o 

Gcrniany 1. 

France Tone 

T(.tal 


The above total shows uu increase of 22,580 to»*s over 
the preceding year 'J'he IJniti'd Kingdom has taken more 
by 893 tons, Ikdginin by 21,127 tons, Germany by 900 tons, 
aud Franec by the full shipmeut of 1,000 ton- Of the 
above quantity 7 900 tons were calamine, the remainder 
being blende, usually found in the mines which are worked 
for lead, mikI, not unfrequently, the lead ore gives out and 
“ degenerates,” as the miners 6a\, into blende. 

Ikon Inhustry of the Tkansvaae 
Ed, oj Trade J., July 7, 1904. 

The Rhodesia Herald states that the first blast-furnace 
in .South Africa has recently been erected near I’retoria, on 
the line of the railway ; it is situated in the centre of iron 
deposits and close to coal supplies. The furnace, which will 
have a weekly capacity of 500 tons of pig-iron, is to be 
followed by rolling-mills and a steel-converting plant. 
In addition to iron ore sind coal, there is plenty of limestone 
in the neighbourhood. The ore is of the hematite and 
magnetite variety, and runs 58 to f>2 per cent, of metallic 
iron. A survey above ground and cross-cutting indicate 
that there are some 62,000,000 tons of iron in sight. There 
is also maniianese ore in Africa 


Minehal Output of Western Australia. 
Government Gazette of Western Australia, April 8, 1904. 


— ^ 

. 



_ - 



! 

1002. 


1903. 


Quail tiij'. , 

Value. 

Quantity, j 

Value. 


Tons. 

£ 

1 

Tons. 

£ 

Black tin 

G20 

30.783 

817 

.5.5,890 

Copper ore 

2.282 : 

8.090 

20,526 

66,641 

Ironstono 

4,800 ; 

2.040 

220 

81 

Cool 

140,884 ' 

866,188 , 

138.427 

69,128 

Limestone 

5,080 

1,340 

1,280 

178 


Arsenic in Brain. 

J Chtm. and Druggist, July 1904. 

1 A company has been formed to develop deposits of 
1 arsenical pyrites situated in the province of Orense, Spain. 

I The ore carries some gold and from 25 to 40 per cent, of 
i arsenious acid. It is proposed to treat the pyrites by 
, cyanidation for the recovery of the gold, and the residue 
will then be used for the production of arsenic. A number 
' of concessions have been granted recently in the same 
' locality for similai undertakings. 

XII.— FATS, FATTY OILS, Etc. 

Castor Oil Production in New' Zealand. 

(Queensland Agrir. J. Pharm, J , July 9, 1904. 

'fhe castor oil plant {Ricinus communis') is a native of all 
' warm countrie'*. Jt is very hardy and will thrive on almost 
any -oil and in any situation, attaining a great height in 
one season aftei sowing the seed. The ]>lant prefers dry 
-oils. The seed should he sown m rows, G ft. apart and 
4 ft. m the rows. Before sowing, the seed should be steeped 
' m hot water for 24 hours. After the plants are above 
, ground, the cultivation is the same as for corn, cotton, or 
I tobacco. 

When the seed-pods are ripe, they suddenly burst open 
! and scatter the seeds in all directions. Special arrauge- 
I mept^ must, therefore, he made for harvesting them, 
j When the pods are seen to he turning brown, the spikes 
: which hear them are cut oil’ and taken to a clean-swept 
j piece of hard ground wliieli maybe enclosed with gulvanisi'd 
I iron. Hero they iianaiii, being turm'd occasionally until the 
poll- lia\e emptied themselves. The husks are then re- 
moved by winnowing, and the beaus swept up and bagged. 

; They must on no accemut be allowed to get wet. This 
1 work is so light that it can he done by young ehildren 
' 'rho ) ield of beans varies between 20 and 30 bushels per 
, acre. The oil is extracted bj means of a hydraulic, a 
I screw, or a lever press. What is known as ” cold-drawn 
I castor oil ” is that obtained by mere pressure. The first 
I thing to do is to remove the external hull. This is effected 
! by jiassing the beans through two revolving rollers, set in 
I such a way as mm-ely to craek the hull, which is then got 
j rid of by winnowing. The decorticated seeds are then put 
I into coarse hempen hags about 2 ft. in diameter. Between 
! each layer of hags there is placed a steel plate, and about 
20 or 30 hugs, each holding about 40 lb. of seeds, are placed 
on top of each other in the jiress. The piessure must be 
apjdied gradually, aud the oil runuing from the first press 
is the best. As the pressupe is increased uj) to the full 
power of the pre.ss a second quality is produced. The pulp 
after this is tajceii out, mixed with hot waiter, and again 
pressed to obtain the third quality. Another method is to 
|ilace the beans lu a stone roller mill. This eousiscs of tw’o 
I large round stones eouuected by a spindle, Avhich are 
revolved by horse-i>ower in a hollow round stone, in which 
the beaus are placed. These stone mills liold about 2 ewt., 
and this quantity is crushed every half-hour. The oil is 
poured into filtering bags, and the pure oil runs from the 
shelves on which the bags are placed through tubes into 
vessels placed to receive it. The average yield of oil is 
40 per cent. 

I Finlsiung Soap : U.S. Customh Decision. 

! June 16 and 18, 1904. 

I Several varieties of soap known as finishing soap, cou- 
' sisting in one ca-e of beef tallow and alkali, assessed for 
I duty as ** alizarin assistant not made from castor oil,” at 30 
per cent, ad val. under par. 32 of the tariff ; in another 
case assessed for duty as “ alizarin assistant containing less 
than 50 per cent, of castor oil,” at 15 cents per gallon; and 
in a third case, consisting of resin and alkali, assessed for 
duty at the same rate — none of the above having been 
' sulphonated — were decided to be dutiable at 20 per cent. 
ad val, under par. 72 of thp tariff, as “ soaps not specially 
provided for,” — 11. W. M. 
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Soap Stock: XJ.S. Coitoms Decision. 

June 21y 1904. 

A mixture of ofls consisting of castor oil, 77*50 per cent.; 
olive oil, 12*72 per cent. ; and oleic acid, 9*78 per cent., 
and intended for use in manufacturing, was held to he 
dutittble according to the component material of chief value 
under section 7 and par. 33 as “ castor oil’* at 85 cents per 
gallon. Although the article was suitable for use in soap 
making, its common and exclusive use for this purpose was 
not shown with sulflioient oonclusiveness to entitle it to free 
entry under par. 568 as “ soap stock.” The Board also held 
that oleic acid is not a distilled, essential, expressed, or 
rendered oil ; hence the above mixture is not covered by 
par. 3, Avhich provides for combinations of the foregoing 

— B. W. M. 

XT II, A.-^PIOMENTS, PAINTS, Etc. 

OcHiiE Shipments from Cauthagena. 


IJniveruty of Ferrara, in connection with the sugar, tturoh, 
and alcohol industries. 

The teaching will include Technical Chemistry, Teohnioal 
Mechanics, Seed Selection and Technical Agrioaltare, 
Zymotechnics, Legal Matters and Accounts, and Chemical 
and Industrial Analyses. 

Gums in Abyssinia. 

Bd. of Trade J., June 30, 1904. 

Abyssinian gums in general are white and highly esteemed. 
They are abundant and receive but little commercial 
attention. The best regions are those of from 4,900 to 
5,900 ft. altitude, although in the lower plains there is 
quite sufficient to invite exploitation. All these gums are 
exported by way of Aden, and are probably never recognised 
at the ports of arrival as of Abyssinian origin. The export 
at present amounts to about 1 ,930Z. annually. This export 
could be easily augmented to five times the present amount. 


Foreign Office Annual Series, No. 3188, June 1904. 

As regards ochre, the Vice-Consul states that only 343 
tons were shipped, all to the United Kingdom. Buyers are 
difficult to please, good ochre is difficult to get, and profits 
are not good enough to animate shippers in making special 
efforts to increase quantities. 

Marking Ink; Manufacture of in Mexico. 

Bd. of Trade J, Juhj 14, 1904. 

According to a despatch from the Italian Minister at 
Mexico, reproduced in the Bolldino Vfficiale del Ministcro 
d’Agricoltiira, a, large quantity of marking ink of the best 
quality is now being manufactured at Jalapa, in the state of 
Vera Cruz. This ink is extracted from the pulj) of the 
Esclelnahmtl tree. During the month of April, about 2,300 
litres were exported to Germany. 

The tree from which the ink is manufactured is found in 
great abundance througliout the districts of Jalapa, Vinios, 
Tex]»oco, and lluaxtlaii ; it is therefore confidently expected 
that Iho new industry will be greatly developed. 

XIII. B.-^ RE SINS, VARNISHES, Etc. 

llUBY Varnish: LT.S. Customs Decision. 

June 10, 1904. 

A varnish tinted red for photographic purposes was held 
to be properly assessed for duty as “ varnish ” at 35 per 
cent, ad val. under par. 53 of the Tariff Act, and not to be 
dutiable either at 25 percent, ad val. as a chemical com- 
pound under par. 3, or at 20 per cent, ad val. under section 
6, as a “ manufactured article unenumerated.” The Board 
further held that the assessment of duty at 1*35 dols. 
per gallon and 35 per cent, ad val., as “ spirit varnish,” was 
erroneous, as the article contains no ethyl alcohol. 

— R. W. M. 

XIIL C.— INDIA-RUBBER, Etc. 

Inuia-rubbee Cultivation in German Colonies. 

Foreign Ojffice Annual Series, No. 3186 June 1904. 

Much attention has been given of late in Germany to the 
necessity of improving the existing condition of india-rubber 
cultivation in German African colonies, where the same has 
not developed as it was hoped, and in some of the colonies 
the production has in fact been diminishing. Those pro- 
ducing most india-rubber at present are Cameroon and East 
Africa, but the exportation of both together did not exceed 
130,000^. in value in 1902. 

XVI.-^SUOAR, STARCH, Etc. j 

School in connection with the Sugar, Starch, | 
AND AtCOHOL InDUBTRIBS IN ITALY. f 

Bd. of Trade J., July 7, 1904. 

H.M. Consul-General at Florence reporti that, in 
August next, a school will be opened, arched to the 


XVIL^BREWING, WINES, SPIRITS, Etc. 
International Spirit Industry Exhibition, Vienna. 

Chem.-Zeit., 1904, 28, 477—478. 

Cooking Apparatus. experiments made with various 
types of cooking apparatus fed with spirit show that whilst 
the older forms required IS minutes to boil 1 litre of water 
and consumed 38 grma. of spirit, the newer types do the 
same in nine minutes with 32 grms, and the regulator stores 
in eight minutes with 27 grins. The quantity of spirit con- 
sumed per hour in the three kinds is 175, 210, and 200 
grms. respectively. 

Lamp.s. — The exhibits comprise incandescence spirit 
lamps up to 1,000 Hefner candle-power. Tests of some 
of them, under the auspices of the Ministry of Commerce, 
gave the following results, 90 per cent, spirit being 
used : — 


Lamp. 


Incandosoenco lamp with by-pass 

flame 

Incandesctmce lamp with heat con- 
ductor 

Street spirit lamp 

Petroleum lamp with Ifi-line circu- 
lar burner 


Candle 

Power. 

1 

__ 

Time 

Needed 

for 

Heating 

Burner, 

Con- 
sumption 
per 10- 
Candle 
Hour. 


Min. 

1 

Qrms. 

42’ 5 

1*6 

24 

1 

70 *(1 

2*0 

9’5 

29 

12 

9-6 

” 1 

43 


Motors and Aulomohiles. — The exhibits are considered to 
demonstrate the suitability of spirit for power purposes, and 
the competition with petrol resolves itself into the ^nestioni 
of relative cost. The fixed motors are fed with umnixed 
motor spirit, carburetted spirit being used for automobiles. 

Denaturing. — A portion of the spirit was denatured fwith 
a preparation prescribed by the Royal Austrian Agricul- 
tural Experimental Station [composition not give^, the* 
remainder being mixed to furnish motor spirit. — O. S, 

Methylation ; Rectifying and Compoiindin^i. 

Pharrn, J., July 9, 1904. 

In the House of Commons, on July 5, the Chancellor off 
the Exchequer said that the total quantity of spirits distilled- 
in England during the year ended March 31, 1904, waa 
11,694,831 proof gallons. The quantity of home-made 
spirits used for methylation during the same period was- 
4,398,002 proof gallons. He had no means of knowing the 
quantities used for rectifying and compounding. 38,800 
proof gallons of British spirits were despatched to Customs 
wareliouses at Leith from English distilleries during the 12* 
months ended June 80, 1904. The materials commonly 
used in the distillation of English spirit were mal(> nnmaltedi 
grain, molasses, sugar, glucose, and rice* 
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Tax-free Spirit. 

Times, July 21, 1904. 

la committee on the Finance Bill, on July 20, Mr. Scott- 
Montapi moved a new claujjo providing that alcohol which 
had been suitably denatured and rendered unpotable and 
was required for motive power, lighting, heating, and 
manufacturing purposes should be sold without payment of 
any duty or tax, and that absolute alcohol should also be 
exempt from duty when employed in manufacturing 
operations where it could be proved to the Commissioners 
that denaturing agents would prevent its use. He also 
asked that a committee should he appointed to investigate 
the subject. 

The Chancellor of the Exchequer said that he could not 
accept the clause as it stood on the paper, hut he would 
accept the suggestion to have a committee appointed to 
look into the matter. He was aware that a great deal of 
importance was attached to the question, and he agreed 
that the public should have an opportunity of explaining 
what it was they wanted as well as an opportunity of 
learning the facilities which the law provided. He could 
not undertake to deal with a j)oint of legislation in the 
Finance Bill. 

Mr. Bryce asked whether alcohol for motive power 
would be the only question inquired into by the committee, 
or whether the inquiry would bo extended to the exemption 
of alcohol for use in various trades. 

The Chancellor of the Exchequer : I intended the 
committee to cover both subjects. 

Mr. Qibson Bowles warned the right hon. gentleman 
against agreeing too readily to these exemptions of alcohol. 
Exemption of one man meant an increased burden on another. 
The committee might disclose grievances, of course, but 
the right hon. gentleman should not be led away to propose 
in his next Budget anything in the interest of the motor 
industries or any other industries. He did not agree with 
the proposal that spirits which were not druuk should be 
exempt any more than spirits that were druuk. 

The clause was withdrawn. 

Spirit in Poland. 

Chvm. and Drugght, July 16, 1904. 


X VIII. B.--S ANITA TION. 

Kitrodb Fumes and Arseniubbttbd Hydrogen. 

Chem. Tr. J., July 9, 1904. 

The annual report of the Prussian factory inspectors 
gives particulars concerning the 1,293 chemical factories 
which were visited, special attention being paid to accidents 
and dangers incidental to chemical manufactures. Mention 
is made of several cases of poisoning by nitrous fumes ; 
in some instances the workmen appeared to recover from 
the effects, but were subsequently seized wirh internal pains 
and died. Arseniuretted hydrogen was the cause of two 
deaths in another instance. The particularly deadly nature 
of this gas is not suHiciently realised. It is very liable to 
he present in hydrogen generated from zinc or iron, and 
may be formed from arsenic contained either in the acid 
or the metal. Very minute quantities are sufficient to kill a 
man. Wherever hydrogen is used, cither for lead burning 
or for reducing purposes, or for filling balloons, this danger 
should not be lost sight of. Several explosions took place 
in explosive factories during 1903. 

Chloroform as a Kkmkdy for tub Injurious Effects 
OF Inhaling Nitrous Fumes. 

Chem. Ind., 1904, 27, 379. 

Chloroform has been found an excellent remedy for the 
ill effects of “gassing” with nitrous fumes. Jn many 
cases, after apparent entire recovery, workpeople and others 
are seized with cramps or spasms and die. The directors 
of the Kheinisch-Wcstfaiischeu Explosive* Company, 
Troisdorf, have issued an instruction lu their works that 
any person who has inhaled nitrous fumes must have 
administered to him every 10 minutes a f^lass of water into 
M'hich 3 to 5 drops of chloroform have been added from a 
dropping-tubo until recovery. The largest quantity of 
chloroform that may be thus administered per day is 
1*5 grm. ; 3 drops of chloroform are considered as weighing 
0*04 .t grm., and .5 drops 0*078 grm. This prescription is 
to he strictly observed, and the amounts by no means 
exceeded. Chloroform being somewhat unstable when 
exposed to light, it must be kept in bottles of coloured 
glass. 


The failure of the potato croj) in Poland last year proved 
disastrous for the spirit distilleries, and large quantities of 
maize had to be imported from Bessarabia and the Cau- 
casus to replace potatoes. Tht* prices paid by the monopoly 
for spirit in 1903 were from 55 to 71 copecks per vedro 
(average 6rf. per gallon), which was higher than usual. 
According 10 the law of 1903, permission was granted for 
the use of denatured spirit free of Excise for industrial and 
technical purposes ; but little advantage was taken of it on 
account of the shortness of spirit aud the low price paid by 
the monopoly (4d. per gallon) for spirit to be denatured, 
which did not encourage distillers to sell spirit to the mono- 
poly for that purpose. Denatured spirit was sold by the 
monojioly only at Warsaw at 6</. per gallon. The con- 
sumption of denatured spirit was small, as special permission 
to use it has to be obtained from the Ministry in each ease, 
even for a single lamp. Accoiding to the Law of June 12, 
1900, which was in force till the end of 190.3, Poland was 
allowed t ) produce •i2,50n,()()0 galls, of spirit a year ; hut a 
new law, which came into force in January H04, does not 
now in any way restrict the production of spirit in Poland. 
The annual requirements of the monopoly have been fixed 
by the Ministry at 18,191,3.55 galls, for the period 1903-7, 
the monoi>oly taking thi.s quantity at a fixed rate. 

Sfirituous Tinctures in ( ape Colony. 

Pharm, J., June 18, 1904. 


XX.-FINE CHEMICALS, Etc. 

(Mascara Saorada, or Chittim Bark, in Oregon. 

Foreign Office Annual Series, No. 3207, July 1904. 

The hark of the ciiscara sagrada, or chittim tree, has of 
recent years assumed a growing importance as an article of 
commerce, and appears to he produced principally in this 
district. 'I’he article is being largely used in medicine, and 
during the past year about 600 tons were shipped to the 
United Kingdom and Continent. The production was 
stimulated by high prices to such an extent that there is 
danger of all the trees being destroyed. In May the 
average price paid was 2d. per lb., but under demand It 
reached 6d. in August, and as much as lOd, was paid iu 
September. The peeling season is from May to August. 
The tree grows in wet ground, is of rapid growth, but rarely 
attains a size over 1 ft. in diameter. One was reported 
last year as 2 ft. 3 ins., but the sizes preferred for peeling 
are from 4 ins. and upwards. In peeling, the tree is first 
girdled about .'i ft. from the ground and the bark removed 
down to the base. It is then cut down, and the bark 
removed from the rest of the trunk and larger branches. 
The bark is then dried in the sun for four or five days, 
chopped up, aud packed iu sacks for shipment. The 
production last year was about 1,000 tons. From present 
appearances there will lie an over-production in 1904, and 
not more than 2(1. is offered for the dried bark. 


On aud after July 1, 1904, a duty cf 15.s. per proof gallon 
will be levied on spirituons tincture imported into Cape 
Colony. Tinctures made in the Colony will only pay a 
duty of 6«. The duty affects British manufacturers very 
seriously, aud the matter is under con.sideration by the 
London Chamber of Commerce. 


“Oil of Lemon” Extraction in California. 
Foreign Office Annual Series, No. 8185, June 1904. 

(klifornia lemon growers are most anxious to obtain a 
machine for extracting “ oil of lemon,” the present process 
being unsatisfactory. 
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Aoktik : U.S. CtrsTOMs Decision. 1 

Jane 11, 1904. | 

Merchandise invoiced as “ Kssigsiure,” which on analysis 
was shown to contain 75 per cent, of milled acetins, was 1 
held to he dutiable at 25 per cent, ad val. as a ** chemical 1 
compound under par. 3 of the tariff, and not as “ acetic 
acid ” under par. 1 . — 11. W. M. 

Amyl Acetate: U.S. Customs Declsion. , 

Ju7i€ 16, 1904. i 

('hcniically pure amyl acetate was decided to be dutiable 
at 2 dols. per lb. as a fruit ether ” under par. 21 of the Tariff 
Act.— K. W. M. 

ICHTHYOL : U.S. (-USTOMH DECISION. ! 

Jujie 10 , 1904 . j 

Ichthyol ammonium sulphonate, generally known in | 
pharmacy as iebthyol, was held by the Board to be free of | 
duty as “ ielubyol ” j)rovid(*(l for in pur. 626. Duty had been ' 
assessed at 25 ])or eent. ad val., under par. 3, as a “ chemical 
compound,” or under pur. 68 as a “ medicinal preparation,” 
on the ground that the iebthyol provided for in par. 626, 
which covers various oils, was the oil of iebthyol, and not 
the sulphonated ammonium salt (see J., 1903, 833) The 
Hoard held that the term “ iebthyol,” as used in the law, 
covers the sulfiboiiated ammonium salt, and overruled the j 
assessment of duty. — li. W. M. 


IPattnt list. 

N.B.— In these lists, [A.] irieaiis “ Api»hcation for Patent,” and 
[C.S.J “(lomploto Spt*cit)cation Accepted.” 

When* (1 Complete Specificution aceompanies an Application, an 
asterisk is atllxed. 'Phe dates ^iven are (i) in the case of Applica- 
tions for Patents, the dates of application, and (li) m the case of 
Complete Spccilications Accepted, those of the OlTlcial .Tonrnals 
m which accejitances of the Complete Specitlcations are adverti.sed. 

Complete Sjiecitications thus advertised as accepted are open to 
iiispi'ction at the Patent Olllce immediately, and to opposition j 
within two months of the said dates. 


I.— PLANT, APPARATUS, AND MACHINERY. | 

I 

[A.] 1.5,1)10. Keavell (kioling towers for reducing ' 

tempei utiire of condensing water ami other j 
liquid.s. July 5. | 

„ 15,129. Burdh. Cooling, heating, and simihir 1 

appaiatus. duly 6. j 

,, 1,5,775. Martin. Filtering apjiaratns for the i 

I'xtraction of liquid from tinely crushed minerals j 
or the like. July 15. ; 

„ 15,776. Ogle and the Cyanide Vacuum Filter Co | 

Apparatus for the separation of liquids from 
solids, particularly applicable to the extraction of 
metals Irom their ores. July 15. 

„ 15,780. Withers (Bru} fere). Distillation apparatus. 

July 15. I 

[C.S.] 16,419 (1903). Junkers. Apparatus for heating ! 

liquids. July 20. ' 

„ 16,472 (1903). Leetham. Apparatus for treating 

finely divided materials, such as flour, with a 
gaseous agent. July 13. 

„ 22,094 (1908). Thompson (Blaisdell). Apparatus . 

for discharging or filling vats and like receptacles, j 

July 20. I 


[C.IS.] 22,095 (1903). Thompson (Blaisdell). Distfi- 

buting apparatus especially applicable for ftlling 
vats or the like. July 20. 

„ 18,186 (1904). Neel. Desiccation of liquids. 

July 20. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 14,947. Babies. Fuel, [U.S. Appl., July 2, 1903.]* 
July 4. 

„ 14,952. Baer and Co. Catalytic gas igniters. 

[Fr. Appl , July 18, 1903.J* July 4. 

„ 14,971. Steins. Process and apparatus for the 

manufacture of generator gas.* July 4. 

„ 15,088. l)i\on. Gas washing, cooling, and beating 

towers, .luly 6. 

15,089. Dixon, Gas producer^. July 6. 

„ 15,269. Kerraode. Burners for liquid fuel. July 8. 

15,270. Kermode. Apparatus for buruing liquid 
luel. July 8. 

„ 15,271. Kermode. Apparatus for burning liquid 

tuel. July 8. 

„ 15,800. Kohiiis, MMt/cr XVIII. B, 

„ 15,810. Uobt. Dempster and Sons, and RadcliflPe. 

Calciners and destructors. July 16. 

„ 15,821. Mason. Apparatus for manufacturing 

producer- and water-gas. July 16. 

„ 15,846. Spencer. Gas regeneiative furoaces. 

July 16. 

,, 15,862. Wilson. Furnaces for burning coal dust 

or like pulverulent fuel. July 16. 

[C.S.] 23,659 (1903). Thompson (Best). Furnaces for 
burning liquid li) drocarhoiis, July 20. 

„ 23,660 (1903). Thompson (^fh'St). Apparatus for 

burning liquid by drocarhous iu furnaces and fire 
boxes. July 20. 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM. AND 
MINERAL WAXES. 

[C.S.] 23,650 (1903). Thompsou (Best). See under ll. 

„ 23,660 (1903). Thompson (Best). See ufider \l. 

„ 7481 (1904). Kuess. Process for solidifying 

jietroleum and other mineral oils for iheir appli- 
cation ah fuel and for lighting purposes. July 18. 
(Date apiilicd for, Nov. 6, 19t)3.) 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 14,970. Irnray (Meister, Lucius und Briining). 

Mamifactnre of new dyestuffs of the anthracene 
.series. July 4. 

„ 14,972. Irnray (Meister, Lucius und Briining). 

Manufacture of yellow mordant dyestuffs. July 4. 

„ 15,025. Shillito (J. R. Geigy). Manufacture or 

production of ortho-oxy-azo colouiing matters. 
July 5. 

„ 15,223. Irnray (Basle Chem. Works). Manufac- 

ture of indoxyl, its homologues, and their deriva- 
tives. July 7. 

„ 15,418. Shillito (J. R. Geigy). Manufacture of 

a-nitro-1 -diazo-2-oxyuaplithalene-8ulphoDic acid, 
or sulphonic acid of the nitro-naphthalenc-1 -2- 
diazoxide. July 11. 
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[A.] 15,624. Abel (Act. -Gefl. f. Amlia-fabrikation). 
Mauufacture of 1 . B-arylnaphthylaminosulphonic 
acldn. July 13. 


V. —PREPARING, BLEACHING. DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 15,080. Ma*her. Kiern for treating textile fabrics 
and the like. July 6. 

„ 16,270. Sello. Method of producing dust-free con- 

sistent surgical dressing material.* J iily 8. 

„ 16,297. Drewscn. Process of manufacturinif pro- 

ducts Irom cornstalks, sugar cane, and analogous 
pithy stalks.* July 8, 

„ 15,381. Robeits and (hosfiley. Method and means 

employed for earhonisiug fibres. July 9. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 15,057. Muller. Manufacture of new pulverulent 
product for coating masonry or brickwork of 
furnaces, retorts, and the like. [Fr. Appl., 
July 8, 1903.]* July 5. 

15,142. Muller. Process for the manufacture of 
bricks and products with a facing of carborundum 
or other material. [Fr. Appl., July 13, 1903.]* 
July 6. 

15,176. Steenbock. Mauufacture of vitreous 

cement.* July 7. 

15,181. Steenbock. Mauufacture of material 

designed for tlie jiroductiou of cement.* July 7. 

15,549. Broadbent. Burning of pipes, chimney 
pots, and other like earthenware goods m kilns 
or ovens. July 12. 

15,795. Uieter-Bodmer. Manufacture of artificial 
stone pipes, tiles, plates, vessels, and the like, 
and apparatus theretor. July 15. 

[C.S.] 218 (I90‘l). Forell. Process for manufacturing 
cement from slag. July 13. 


[C.S.] 18,246 (1903). Newton (F. Bayer and Co.). 

Manufacture and production of pyrimidine de- 
rivatives. July 20. 

„ 18,924 (1903). Read Holliday and Sons, Ltd., 

Turner, Dean, and Turner. Production or manu- 
facture of colouring matters. July 13. 


„ 15,395. Venter. Process for bleaching textile 

fabrics.* July 9. 

„ 15,615. l*ayne and Masterson. System of spirit 

dyeing. July 13. 

„ 15,721. Ward and Keuworthy. Apparatus for 

dyeing, bluacliing, aud otherwise treating yarn, 
warp, and fibrous materials with liquid July 15. 

„ 15,729. Roberts and Cro^sley. Method of aud 

means for removing vegetable impurities from 
woollen rag«, wool, and other animal fibres. 
July 15. 


VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 15,424. Armitage, Jowett, aud So wry. Method of 
and apparatus for varnishing or otherwise 
coating paper or other materials. July II. 

[C.§.] 9487 (1904). Boult (Fabr, F. Schwartz and Co.). 
Wallpaper. July 20. 

„ 10,798 (1904). Tittel. Process and apparatus for 

the production of paper coated on one side with 
coloured material. July 20. 

VII.— ACIDS, ALKALIS, AND SALTS. 

[A.] 14,966. Schilling aud Kremer. iSec MnJer XVIII. B. 

„ 15,138. Guteusohu. See under X, 

[C.S.] 15,212 (1903). Hicbling. Manufacture of soda and 
caustic potash, chlorine, and hydrochloric acid 
by electrolysis of aqueous solutious. July 20. 

„ 19,267 (1903). Bergmauu. Method of producing 

di-calcium phosj'hate. July 13. ^ 

„ 12,797 (1904). Lodue and GriflBtbs. See under X. I 


8859 (1904). Wiiidholz. Process of making a 
grinding, polishing, or smoolhiug substance, or 
one refractory to heat. July 13. 

12,518 (1904), Watson Matenal or composition 
to he used for damp courf-es, for covering roofs, 
surface of bridges, snd the like, for iiisulatiou ot 
electrical eondiictor.-.and other purposes of a like 
kind, July 13. 


X.-METALLURGY. 

[A.] 14,980. Lcbcdeflf. Process for smelting sulphurated 
copper ores and the Hiiuultaneous conceutration 
of the matte. July 4, 

14,985. Cie. du Reacleur Metallurgique. Manufac- 
ture of steel, and treatment of copper, nickel, 
and like nuitts. [Fr, Appl., Aug. 6, 1903.]* 
July 4. 

15,138. Guteusohu. Recovering desired metal aud 
oxides from acid solutions containing the same. 
July 6. 

15,141. yir W. G. Armstrong, Whitworth, & Co., 
Ltd., and Ferry. Manufacture of steel and other 
forgings. July 6. 

15,220. lladfield. Mauufacture or treatment of 
armour plates and otbci articles of steel. July 7. 

15,347. Grieshach. Apparatus for utilising waste 
tin plate, scrap, and the like. July 9. 

15,577. Nicholas. Recovery of metals from ores, 
&c. July 13. 

15,592. Phillips and Pickering. Cyanide process 
of gold extraction. July 13. 


VIIL— GLASS, POTTERY, AND ENAMELS. 

[A.] 15,062. Neuss. Method of producing different 
colours on pearl heads of solid glass-headed pins, 
July 14. 

„ 1.5,866. Arbogast. Method of raanufacturing 

f lassware. [U.S. Appl., July 16, 1903.]* 

uly 16. 


„ 15,727. Twynam. Recoveiy of zinc from zinc 

cuttings and galvanised waste. July 15. 

„ 1.5,776. Ogle aud the Cyanide Vacuum Filter Co. 

See under I. 

„ 15,792. Wrinkle and Wrinkle. Smelting furnaces. 

July 15. 

[C.S,] 12,797 (1904). Leduc and Griffiths. Process for 
the enriching of calcareous ores. July 13. 
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XL— KLECTBO-CHEMISTBY AND ELECTBO- 
BOTALLUBGY. 

[A.] 15,294. Betts. Proce-s of electro-depositing anti- 
mony. July 8. 

„ 15,298. Betts. Process for treating metal mixtures 

produced as a by-product in electrolytic metal- 
refining operations. July 8. 

„ 15,308. Betts. Process of making lead dithionate.* 

July 8. 

[C.S.] 15,212 (1903). Hiebling. See under YU. 


XII. -FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 15,235. Wheelwright and Fiske. Process of cook- 
ing garbage and offal, and removing the oil or 
melted grease therefrom.* July 7. 

[C.S.] 19,163 (1903). Defavrie. Composition for the 

manufacture of phonographic cylinders and for 
other purposes. July 13. 

„ 2081 (1904) Tolh'.er. Process for manufacture 

of substitute for cod-liver oil. July 13. 

„ 10,536 (1904). Haase. Candles. July 13. 

„ 13,171 (1904). Hunter. See under XX. 

Xlll.- PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(.4.) — PlOMKNTS, I’AlNrS. 

[A.] Ui,72.). Adam. (Jarhou recovery plant for the 

uiauufaeture of lump-blaek and such like. July 15. 

,, 15,754. Dunnett. Preparation for preventing iu- 

cruHtatioii of and preserving the hulls of 
sea-going hhips. July 15. 

(/?.) — Resins, Varnishes. 

[C.S.] 12,047 (1904). Krdmer. See under XYll. 

„ 12,663 (1904). Melville, Rees, and Rees. Substi- 

tute for oilcloth or linoleum. July 20. 


( C.)— India-Rubber. 

[A.] 15,436. Kittel. Process for regenerating vulcanised 

rubber waste.* July 11. 


XIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 

[A.] 15,449. Bossuet. Substitute for whalebone. [Fr. 
Appl., Dec. 16, 1903.] " July 11. 

„ 15,629. Piesbergen. Artificial leather substitute 

and its method of manufacture.* July 13. 

[C.S.] 11,249 (1904). Amidon. Apparatus for treating 
hides, skins, and sides of leather. July 13. 


XV.— MANURES, Etc. 

[A.] 15,709. Boutan. Manufacture of manures. [Fr. 
Appl., Aug. 18, 1903.] July 14. 


[A.] 15,615. Payne and Masterson. See under Y. 

„ 15,780. Withers (Biuyfere). See under I. 

[C.S.] 23,327 (1903). Blaxter, Blajcter. and Chaloner. 

Apparatus for the production of iion-deposit beer 
and the like, and for clarifying liquids and car- 
bonating the same. July 13. 

„ 12,647 (1904). Krftmcr. Apparatus for varnishing, 

pitching, or similarly treating ca-ikH, vats, or the 
like. July 13 


XVm.-FOODS; SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

(A.)— Foods. 

[A.] 15,020. Eichmann. Processes of preserving milk and 
cream. July 5. 

„ 15,135. Priest. Manufacture of custard powder. 

July 6. 

„ 15,370. Boult (Pabst Brewing Co.). See under 

XVII. 

„ 15,140. Imray (Maragliano). Manufacture of meat 

powder or meal, and process therefor. July 11. 

„ 15,505. IVter.'JSon. Method of and apparatus for 

stenhsiiig milk, cream, &c July 12. 

„ 15,605. Harris. Refrigerating and preserving meats, 

butler, milk, and other matter subject to decay. 
July 13. 

[C.S.] 15,319 (1903). SandisoiJ. Treatment of fisb, fish 
refuse, and the like. July 20. 

„ 16,472 (1903). Leetham, Sec under h 

„ 18,428 (1903). Boult (Riicker and Pick ee). Pre- 

servatives and the method of applying them to 
foodstuffs and the like. July 13. 

„ 19,760 (1903). Cleghorn. Process of preserving 

meat, fowl, Hsh, &c. July 20, 

„ 10,758 (1904). Dunne. Means for preserving 

food, &c. July 20. 


—Sanitation; Water PuRiPiCATraN. 

[A.] 14,929. Adams. Sewage filters. July 4. 

„ 14,966. Schilling and Kremer. Process for extrac- 

tion of ammonia from sewage waters and the 
like.* July 4. 

„ 15,235. Wheelwright and Fiske. See under XII. 

„ 15,276. Scllo. See under V. 

„ 15,800. Robins. Method and means for treating 

smoke, steam, sewer gas, impure air, and 'other 
fumes for the preveutiou or mitigatiou of a 
nuisance. July 15. 

„ 15,829. ivliddleton. Filter and contact beds for 

the bacterial treatment of sewage. July 16. 

[C.S.] 8865 (1904). Bamberger, Bbck, and Wauz, Pro- 
cess of aud apparatus for regenerating breathcd- 
out air for respiration purposes. July 20. 

„ 12,232 (1904). McLean and Patterson. Treatment 

of sewage. July 13. 


XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 15,370. Boult (Pabst Brewing Co.). Pasteurising 
apparatus.* July 9. 


(C.) — Disinfect ANT8, 

[C.8.] 8415 (1904). Luke (F. Stearns and Co.). Anti- 
septic CO npounds, and processes for manufac- 
turing them. July 13. 
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XIX^PAPEB, PASTBBOABD, Etc. 

[A.] 15,485. Gardner (Weiler-ter-Meer). Prooeis for 
producing substances rosembling cellalmd. 
July IJ. 

XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 14,955. Gartner. l*olychlorals, and manufacture 
of same. July 4. 

„ 15,784. lloult (F. Fritzsche and Co.). Manufac- 

ture of protocatechiiic aldehyde.* July 15. 
[C.S.] 13,171 (1904). Hunter. Machine for exiiucting 
oil from the rind of limes and other citrus fruits. 
July 20. 


XXIL—EXPLOSIVKS, MATCHES, Etc. 

[A.] 15,053. Cocking and Kynoch, Ltd. Smokeless 
powders and their manufacture. July 5. 

[C.S.] 19,438 (1903). Lundholm. Explosives. July 20. 

„ 20,216 (1908). Bielefeldt. Explosives or blasting 

compositions. July 20. 

XXIII.— GENERAL ANALYTICAL CHEMISTRY. 

[A.J 15 706. Thompson (Ver. Masehinenfabrik Augsburg 
und Maschinenbaugesellschaft Nurnherg A.*G.). 
Method for the continuous determination of the 
hydrogen contents of gaseous mixtures, and 
apparatus therefor.* July 14. 
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ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Tho Annual General Meeting 'will be held in New York 
City on I'hurgday. Sept. 8th. and following days. Members 
who propose to attend the meeting are requested to inform 
the General Secretary, as soon as possible, by what steamer ; 
they will travel. The principal boats will be met on arrival ! 
at New York by a representative of the Reception Com- 
mittee, who will escort the guests to the Hotel Seville, 
Madison Avenue and 29th Street, which will be the 
Society’s Headquarters in New York. A similar system 
will be observed at all the other cities visited by the special 
train. A revised programme appeared in the March Slst 
issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those members whose 
names are printed in ttalica in the list of Council will retire 
from their respective offices at the forthcoming Annual 
Meeting. 

Mr. Wm. n. Nichols has been nominated to the office of 
President under Rule 8 ; I)r. Edw. Divers, Prof. W. K. 
Eaton Hodgkinson, Mr. Max Muspratt, and Mr. T. J. 
Parker have been nominated Vice-Presidents under 
Kule 8 ; and Sir Wm. Ramsay has been nominated a Vice- 
President under Rule 11. 

Mr. Oscar Guttmann, Prof. W. K. Laog, Dr. Bovertou 
K.'dwood, and Mr. Walter J'. Reid, have been nominated 
under Rule 18 to fill four vacaucies among the Ordinary 
JMembers of C'ounci). No ballot will be required. 

The Hon. Trea.surer and Hon. Foreign Secretaiy have 
been nominated for re-eloctlon to their respective offices. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. I 

I 

Chaingrst of iaiilirrsis. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subsciiptions, the use of the form attached to the application | 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Akitt, T. ; Journals to Mijuhonw Maatschapplj Katahoen, 
Lebong Soelit, Benkoelen, Sumatra; subscriptions as 
before. 

Anderson, Jas. W., l/o Preston Villas ; The Paddock, 
Hailing, near Rochester, Kent. 

Baskerville, Dr. (Ims., l/o Chapel Hill ; College of the 
City of New York, New York, U.S.A. 

Burrell, B. A., l/o Mount Preston ; 8, Springfield Mount, 
Leeds. 

Cannon, J. C., l/o Western Road ; Danchurst, Gorden 
Road, Shorcham, Sussex. 


Deerr, Noel, l/o Mauritius ; Blairmont, Berhtce, British 
Guiana. 

Flavelle, Joa. W., l/o Front Street East; /j^’oronto Technical 
SchoeJ, C-ollegc Street, Torontb, Canada. 

Forth, H. ; Journals (temporarily) to 39, Queen Streaf,. 
Manchester. 

Hambuechen, (’arl, l/o Madison; c/o Pittsburg Rednctionn 
Co., East St. Louis, 111., U.S.A. 

Hurry, E. H., l/o New York; 7, St. Stephen’s Mansions, 
Monmouth Road, Westbourne Grove, W. 

James, Alfred, l/o New Broad Street; 2, Drt-^d Streetr 
1 Place, Loudon, E.(k 

j Johnson, Jno., late ‘Moo. E.,” and of Liberty Street ; c/o 
i John Johnson Co., J^'rauklin Sqimro, New Yoi-k City, 
U.S.A, 

I Joplin, G C., l/o Harrington Street ; Brierbank, Albert 
j Road, Strathfield, Sydney, N.S.W. 

j Korte, Dr. Reinold F., l/o Clydsch ; retain Journals. 

I Liebinann, Dr. Ad., l/o Alarsden Street; 11), Darby Avenue, 
West Didsbiiry, Manchester. 

Moore, Chas. (\, l/o Old Hall Street; 33, Clarendon Road, 
Garston, Liverpool. 

Nield, J. H,, l/o B'tyonne ; c/o General Chemical Co., P.O. 
Box 8, Hudson Heights, N.J., U.S.A. 

Spurge, K. C., l/o Witham; 619, Buffalo Avenue, Niagara^ 
Falls, N.Y., U.S.A. 

Ward, Wm. T. ; Journals to .'>9, IVincess Road, TTrmstou, 

I Manchester. 

; Watkins, Willard IT., l/o Oliver Street; c/o SchoellkopC. 
I Hartford and Hanna Co., 36, Purchase Street, Bostoi^ 

Mass., U.S.A,, Chemist. 


lonUon i&ccttoii. 


Meeting held on June 1904. 

1-: R R A 7 A. 

THE LOSS OF NITRE IN THE CHAMBER 
PROCESS. 

BY J. K. II. INGLIH. 

(This J., June .30th, 1904, 643—645.) 
Discussion, 

0^ p. 645, eol. 1, for author’s reply, read as follows : — 
Mk. in reply, .said that the amount of nitrous gases 

found in the bulbs corresponded to 50 per cent, of the tota? 
lo.ss of nitre. But if pure nitric oxide were condensed in a 
bulb at the temperature of liquid air, and tho bulb then 
evacuat(‘d by means of a mercury pump, it was found that 
the nitric oxide had an appreciable vaponr pressure at that 
temperature, therefore the whole of the nitric oxide in the 
! flue gases could not he condensed, and some of it would he 
' lost. Hence the total amount accounted for was at least 
I greater than 50 per cent, of the whole loss. It was im- 
I possible to state whether the main loss was as nitric oxide 
[ or nitrogen peroxide, for the latter seemed to interact w’ith 
sulphur dioxide in the bulb, aJid nitric oxide would be one 
product of this reaction. 
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I. -PLANT. APPARATUS. AND MACHINEET. 

English Patents. 

Casks, Boxes, and other Receptacles; Impermeable Coat- 
ings or Linings for . J. Wetter, London. From 

the firm of Hugo Hluuk, Berlin, Eng. Pat. 16,490, 
July 27, 1903. 

The cask, &c. is coated with a solution of casein, albu- 
mose, or glue or gelatin products in water, ammonia, or 
other suitable solvent, and the layer, after drying, treated 
with formaldehyde. Or, formaldehyde may be mixed wjth 
the coating solution before use. — C- A. M. 

Distillation Apparatus. A. Gerhardt, Kassel, Germany. 
Eng. Pat. 1S,869, fiopt. 1, 1903. 

See Fr. Pat. 335,034 of 1903 ; this J,, 1904, 111.— T. F. B. 

United Statk.s Patents. 

Drying Juaterials ; Method of . L. Gathmanii, 

Washington. U.S. Pat. 763,387, Juue 28, 1904. 

Aik is caiieed to pass downwards through the chamber 
containing the material to be dried, and is there lieated so 
as to cause it to take up the vapour to be expelled. The 
saturated air is then passed to a lower level, where it is 
cooled, and the vapour condensed. The same air is then 
again passed through the drying space, being insed con- 
tinuously.— W. H. C. 

Drying Substances ; Method of . L. Gathmann, 

Washington. U.S. Pat. 763,888, June 28, 1904. 

The process is similar to that of the foregoing U.S. Pat. 
763,387, with the exception that the condensation takes 
place in a separate vessel, connected by pipes to the 
drying chamber. — W. H. C. 

Drying Kiln. J. F. Hanrahan, Ottawa. U.S. Pat. 764,583, 
July 12, 1904. 

See Eng. Pat. 4602 of 1904 ; this J., 1904, 537.— T. F. B. 

Evaporating Apparatus; Piled Vacuum . T. Sazuki, 

Sunamura, Japan. U.S. Pat. 764,398, July .5, 1904, 

See Eng. Pat. 3165 of 1904 ; this J., 1904, 483.— T. F. B. 


I Aerating Liquids; Apparatus for . F. G. Hampson, 

London. U.S, Pat. 764,461, July 5, 1904, 

See Eng. Pats. 11,612 and 16,353 of 1901 ; this J., 1902, 
984 and 1191.— T. F. B. 

Fubnoh Patents. 

j Filtering Liquids ; Process for . G. Stadc, Germany. 

I Fr. Pat, 340,322, Feb. 10, 1904. 

I The flow of the liquid on to the filtering medium (which is 
I preferably sand) is so arranged that the stream of liquid is 
broken up, aud does not disturb the surface of the saud. 

— W. H. C. 

' Vacuum ; Apparatus for Supplying a by the Circu- 

j lation of a Liquid. C. W. Stautou. Fr. Pat. 340,865,, 

I March 2, 1904. Under Interuat. Conv., Deo. 17, 1908. 

^ See Eng. Pat. 5791 of 1904 ; this J., 1904, 538.— T F. B.. 

II.-FUEL. GAS. AND LIGHT. 

Coal Analysis ; A Frequent Cause of Error in — — „ 
j J. Alix and Bay. XXIII., page 800. 

Spirit ; Production of Cheap for Technical Pur- 

poses. Delbrfick, XVIL, page 796. 

English Patents. 

Tar {for Briquettes, ^c.] ; Method of Solidifying . 

S. G. Coulson. Eng. Pat. 2102, Jan. 28, 1904. III., 

I page 780. 

j Gas Producers; Regulation of . W, J. 

j Crossley and T. Bighy, Manchester. Eng. Par. 13,763, 
June 20, 1908. 

The patentees state that the difficulty experienced in mak- 
I good gas, in a suction producer which is subject to a 
j varying demand for gas, may be largely overcome if the 
1 proportion of steam to air is reduced while the demand is 
j low, and raised to the maximum at full load. The cooling 
I of the fire by an excess of steam is thus avoided. To effect 
j the required automatic regulation of the proportiniis, pne 
' part of the air supply to the producer (the primary supply) 
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is led directly to the fire-^irate through an inlet of such an 
area as to be always working practically at its fullest, even 
at low loads. The secondary air supply is passed through 
a chamber in which ir mixes with steam, and thence to the 
fire-grate, when* it mixes with the primary air supply. Any 
variations in the suction applied to the producer affect 
mainly the secondary supply, as the primary is almo&t 
constant, and hence an increase in the rate of suction 
canecK a corresponding increase in the ratio of steam to air 
(see following abstract). — H. H. 

(jdS Producers [.Sac/Zon]. W. J. Crossle> and T. High}', 
Manchester. Eng. J’at. Ei.Vol, June 20, 11)0.3. 

To prevent the adhesion of clinker to the refractory lining 
of the producer (whi(!h is of the up-draught type), the 
fire-grate is fixed in the centre of an air-tight bottom plate, 
a few inches below the foot of the refractory lining. 
Annular box-castings are arranged concentrically in the 
space between the foot of the lining and the bottom plul«*, 
and act as superheaters for the air and steam pa.ssing 
through on the’r way to the under side of the fire-grate. A 
steam-generating device is provided on the top of the 
producer, surrounding tlie fuel hopper and depending into 
the combustion chamber, 'fhe secondary air supply is 
•irawn through tliis cham])er, and passes, mixed with steam, 
down to the superheaters mentioned above. The primary 
air supply enters di ect’y below the fire-grate The action 
of the i)rimarv and fecoadary air supplies is that dc.sciibed 
in the pn'cediiig abstract. — H. 11 

Gas Prod uvcr<^ [ for fiUumhums Fuel] J. Fielding, 
Gloucester. Kng. Pat. 1 j.OGO, July 20, 1903. 

Tmk producer, which carries a feed hopper above and rests 
•upon a w’ater-sculcd foundation us usual, is provided a little 
above its middle height with an annular conical grate, 
through which the air (or air and steam) supply enters in 
a substantially horizontal direction, suitable ducts being 
arranged near tlie base of the producer for leading off the 
gas generated. By this arrangement the air, or air and ' 
steam, is brought into the combustion chamber below the ; 
devel of the raw fuel, directly into the incandescent zone, 
and is then deflected downwards so as to pass through the 
-whole body of incandescent fuel. — H B. 

Gas; ISlethod of and Apparatus for titc Manufacture of 

. G. Westinghousc, London. From A, M. Gow, 

Edgeivood l^ark, I’a., U.S.A. Fng. I’at. 17,210, Aug. 7, 
1903. 

'Ski; U.S. J^ats 742,411 and 742,112 of 1903; this J., 1903, 
Jl287.-~'r. F B. 

Water-Gas, Producer- G<i<i, and the like; Process and 

Apparatus for the Production of . 1*. Schmidt, , 

Hanover. Kng. Pat. 24,935, Nov. 16, 1903. 

Skk Fr. Pat. 338,626 of 1903 ; this J., 1904, 053.— T. ¥. B. I 

Alkaline Pru.ssiatcs ; Manufacture of . G. F. r)avi«. 

Fng. Pat. 20,069, Sept. 17, 1903. YU., page 787. I 

Fnitkd States Patents. ' 

Gas-Producer. I’. J. Buckley, Waukesha. 
ll.S. Pat. 763,460, June 28, 1904. 

Aik circulates through chambers in the walls of the pro- 
ducer aud is then led through a closed feeding-hopper, j 
containing the raAv fuel, after which it is passed into the 
combustion chamber of the producer. The discharge valve 
of the hopper is carried by the air-inlet pipe, which extends \ 
vertically down the centre of the hopper and is connected 
at its upper end to branch pipes entering telescopically the j 
pipes which lead the hot air from the chambers in the w'ulls , 
of the producer. — H. B. | 

. Oas ; Process of Making — — . 1). Turk, Kiesa, Ger- 1 

many. Assignor to F. J. Maly, Aussig, Austria-Hungary. 1 
U.S. Pat. 764,320, July 5, 1904. | 

See Eng. Pat. 23,662 of 1900; this J., 1901, 1 197.-~T.F. B. ' 
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Carbon [Graphite'] ; Separating from Pulverised 

Carbonaceous Materials. J. D. Darling, Philadelphia. 
U.S. Pat. 763,859, June 28. 1904. 

Powukrbd carbonaceous material, such as graphitic ore, 
mixed with oil, is mechanically agitated under a body of 
water divided horizontally by an obstruction (on which the 
mixture rests) impervious to the commingled oil and 
carbon, but pervious to the water and gangue. A flow of 
water enters above tlie obstruction, below which it has its 
outflow, thus maintaining a downward current of water 
through the “ fornminate partition.” — E. S. 

Fuknch Patents, 

Fuel ; Artificial or Compound . International 

Fuel Co. Fr. Pat. 840,779, Feb. 19, 1904. 

Si:e Fog. Pat. 3781 of 1904; this J., 1904, 601.— T. F. B. 

Furnace for Piiriiing Tan and similar Fuel. 1). M. Myers. 
Fr. Pat. 340,849, March 1, 1904. Under Interuat. 
Con\., March 2, 1903. 

Sr.E Eng. Pat. 5015 of 1904; this J., 190 1, 653.— T. F. B. 

Coke ; Apparatus for Elcctricallg Separating from 

Cinders, ^'c. H. Lelarge. Fr. Pat. 340,898, IMarch 2, 
1904. 

See Faig. Pat. .5799 of 1904 ; this J., 1904, 653. — T. F. B. 

[Accfi/leue] Gas Generator inth Warm Chamber 
F. Fescourt and (’, Maurin. Fr. I'at. 340,227, Feh. 6, 190 L 

The generator, in which gas is produced by the action ot 
water on carbide of calcium or the like, is characterised by 
the urrangemeut, above the bell in which the gas j'. 
liberated, of a “warm chamber” through which the gas i-. 
led before leaving the apparatus, “ in order to be drii'd by 
the heat developed by the decompositiou of the substances 
producing the gas.” — IT. B. 


III.-DESTRUCTIVE DISTILLATION. 

TAR PRODDCTS. PETROLEUM 
AND MINERAL WAXES. 

English Patents. 

Distillation of Organie Substances ; Drg . H C. 

Arainoff, Domnarfvet, Sweden. Fng. Pal. 17,973, 
Aug. 10, 1903. 

See U.S. Pat. 748,457 of J 903 ; this J., 1 901, 1 13. -T. F. B . 

Tar [for Briquettes, ^r.] ; Method of Solidifying . 

S. G. Coulhon, Sheffield. Eng. Pat. 2102, Jan. 28, 1904. 

Tau is mixed, at 140° to ISO'^ F., with one-tcuth to one- 
eighth of its weight of concentrated sulphuric acid, the 
addition of acid being performed so that the temperature 
does not rise al)ov(> 25(P F. The mixture is then allowed 
to cool in suitable moulds, when it is intended for use as a 
luuding material for fuel, road-making materials, &c. 

— T. F. B. 

United States Patent. 

Wood ; Process of Destructive Distillation of . G. 0. 

Gilmer, New Orleans, Assignor to Illinois Investment 
Co., West Virginia. U.S. Pat. 762,303, June 14, 1904. 

Wood is distilled in a retort slightly inclined to the hori- 
zontal, by applying heat to the upper portion only of the body 
of wood, the application of heat being so controlled as to 
cause the heated zone to pass gradually downwards through 
the w'ood. The vapours evolved are drawn off from tde 
bottom of the lower end of the retort in several fractions. 

— T. F. B. 
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IV.-COLOURING MATTEES AND 
DYESTUFFS. 

Trialkylated Aniidinet ; Preparation of . ,J. v. Braun. 

Ber., 1904, 37, 2G78--li(»85. 

'riiB author has investigated the action of phosphorus 
pentachloride on dialkylated acid amides of the benzene and 
naphthalene scries, and hnda that in a suitable organic 
Nolvent, such as chloroform, these substances react smoothly 
and readily to form amiuochlorides, according to the equa- 
tion Ki.CO.NHa + PC’U “ Bi-Ct’U.Nlla + POCls. The 
products are extremely stable in absence of air. With water 
they re-form the original acid amides with violent evolution 
of hydrochloric acid. By ]irecii)itatiiig the aminochlorides 
from chloroform solution with light petroleum spirit, 
washing out the phosphorus oxychloride with more petro- 
leum spirit, and then acting on them with primary amines 
in chloroform solution, amidines are readily and rapidly 
formed. In this way it is possible to form amidmes 
containing groups which could not hitherto be introduced 
into the molecule. — B. 

Jndazoles from Nitrated Orthomethylated Amines; Forma- 
tion of . E. Noelting. Ber., 190-1, 37 , 2550-2597. 

When a diazotised uitro-derivative of o-toluidin<‘ is decom- 
posed by boiling its solutions or by letting its neutral aqueous 
'.olution or solution in acetic acid stand, the two main 
products of the reaction are the correspoudiog phenol and 
iiidazole. Thus the diiizo compound from o-iiitro-odoluidine, 
C,,lI,(CH;,)(Nll 3 )(,N(K)[l .2.2], yields o-mtro-o-cresul, and 
o-nitro-indazole — 

Cll 

The proportions of these two substances which are formed 
vary greatly, both with tbi' constitution of the original 
«lia/o compound and with tlu' eomlitions under which the 
reaction takes place, it being often possible to obtain the 
one or the other product quantitatively. The author has 
systematically investigated the propoitioiis of cresol and 
mdazole formed from the diazo compounds of 22 mono- 
iuid dinitrated o*toluidines and hoiiiologues on boiling 
with mineral acids, with dilute acetic acid, and in neutral 
aijueous solution, and also on standing in glacial acetic 
acid solution at the ordinary temperature, and has tabuhiled 
the ri'sults. The following general conclusions uere 
ai rived at : — 

(a) o-Nitramiru’s. — On boiling with mineral acids, 80 — 
100 per cent, of iudazole is formed. An additional meih}l 
group in o-position to the metb}l group which takes part 
ni the ring-formation exerts a favourable, a methyl group 
in p-position to the ammo group an unfavourable effect. 
On heating with dilute acetic acid, or letting stand with 
glacial acetic acid, the yields of indazole are, in general, 
smaller. 

(b) m-Nitramines. — On warming the diazo solutions 
with dilute mineral acids, cresols are mainly formed, 
p-inethylated derivatives yielding cresols only. Theoietieal 
yields of cresol are formed in all cases by dropping the 
diazo liquid into boiling dilute mineral acid. On boiling 
Avith glacial acetic acid, about »i) per cent, of indazole i.s 
formed. Even p-methylated derivatives give similar Oelds 
of indazole on adding the cold ^olllti()n of the diazo com- 
pound in glacial acetic acid to boiling glacial acetic acid. 
Glacial acetic acid solutions of the diazo compounds give 
almost quantitative yields of indazole on standing. 
p-Metbylated derivatives yield largo amounts of hy-producis 
when treated in this way. 

(c) p-iW/ramiwAs. —These yield phenols quantitatively 
on boiling the diazo solutions with mineral acid. Inda/oles 
are obtained in yields of 80 per cent, on letting the glacial 
acetic acid solutions stand in the cold. 

(d) Dinitramines. — Satisfactory yields of indazole are 
obtained on boiling mineral acid solutions of the diazo 
compounds, 80 per cent, yields on dropping them into 
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I dilute boiling sulphuric acid. p-Methyl groups exert a 
i very unfavourable effect on the indazole formation. The 
I diazo solutions are very unstable even in the cold, forming 
; reddish-brown by-produels. 

I In general, by-products are formed in this reaction, 
j especially in the case of the p -methylated compounds and 
on boiling in acetic acid solution. These consist of iiitro 
derivatives of toluene-azo-indazoles and of oxyazo com- 
pounds, together with nitrogouons substances of unknown 
constitution which are very insoluble. Nitro - indazoles 
are white to jellow 8uh.stauces which can he sublimed, 
and arc either noii-volatilc or scarcely volatile in a 
current of steam. They are usually easily soluble in 
alcohol, in glacial acetic acid, and in acetone. They have 
weakly basic and rather more strongly marked acid pro- 
pel lies. The iniino hydrogen can be replaced by alkyl 
j and by aeidyl groups. Nitro-indazoles do not react wdth 
j diu/o compounds. They can be readily reduced in acid 
I solution to amino-indazoles which are strong bases, which 
i condense wuth dirnethyl-p-aminobenzaldehyde to form 
' strong yellow dyestuffs and can be readily diazotised in 
; acid solution. The diazo compounds react with amines 
1 and phenols to form dyestuffs which have a weak adinity 
j for unraordanted cotton. Amiuo-imlazolos also react with 
1 diazo compounds to form dyestuffs which show n weak 
' affinity for unmordanted cotton. — B. F. 

Diphenyl- and Triphenyhnethane Dyestuffs ; Basic -‘'-—I I. 

1 ,1. v. Braun, p- Diaininodiphenylmethane ; Derivatives 

I of , J. V. Braun and K. Kayser. Ber., 1904, 37, 

, ‘2070—2078. tSee also this J., 1901, 218.) 

' Nf.itiier auramine base nor Michler’s ketone could be 
smoothly convertiid into the corresponding cyanomethylated 
compounds by means of cyanogen bromide. On the other 
hand, the authors were able to obtain p-dicyanodimethyl- 
diamiuodiphenylmetbane, [(CH;,)(CN).N.CJl 4 ] 2 : CHj, in 
1 good yields by the action of cyanogen bromide on p-tetra- 
methyldiaminodiphenylraethaue. The product, a white 
i cry.stalline substance, can be easily oxidised to the cor- 
I responding ketone, [(CH;j)(CM ) . CO, but the 
! preparation of the corresjionding auramine, [Cn 3 (CN).N. 
j ^^ 6^^412 • ^ state, which was the ultimate object of 

the authors, was found to be extremely difficult. 5-I)imethyl- 
j dicynuodiarninobeuzopheiione reacts readily with hydroxyl- 
umine to form the corresponding oxime, hut does not react 
! with tertiary aromatic bases in presence of phosphorus 
oxychloride, nor was it found possible to form diraetbyl- 
dicyanodiaminotriphcnyl carbinol from it by Grignard’s 
reaction with magnesium bromobenzene. By the action of 
mineral acids dicyanodimethyldiaminodiphenylmethane is 
conveiteil into i-dirnethyldiaminodiphenylmcthane, [CHg. 
Nll.C^nj^rClIa, a substance already described in Ger. Pat. 
68,011, according to ivhich it is formed by the action of 
formaldehyde on raethylanilinc. With benzylbroraide it 
forms *-dimethyldibeuzyldiaminodiphenylmethane,the solu- 
tions of which in organic solvents and in aqueous acids are 
pale blue in colour. This latter is a well-defined crystalline 
substance, very different in properties to the product 
described under the same name in Ger. Pat. 08,665. On 
treatment ivith mineral acids .^-dimethyldicyanodiamino- 
henzopheuono can he converted into .s*-diinethyldiamino- 
henzopheuoue, [CITj.NH .G 6 H 4 ] 2 CO. The solutions of this 
substance in organic solvents and in aqueous acids have an 
intense yellow colour. With cyanogen bromide the original 
dicyauo com])Ound is re-forined. The substance also forma 
j a pale yellow uitroso compound, [(GH 3 )(NO)N.C(,Il 4 ] 3 :CO 
and ft colourless, crystalline rlibenzo}! compound [(CflH 5 
CO)(CH^t)N . C, jH 4 ] 2 : ( T) which docs not agree in properties 
with the product obtained by Nathanson and Mtiller by the 
action of bcuzo}l chloride on JMichlei 's ketone (this J., 
1889,978).— E. F. 

Luteolin ; A Second Synthesis of . S b’aiuberg and 

St. V. Kostauecki. Ber., 190^, 37 , ^^625 — 2627. 

1 .3. 3'. 4' XETKAUETnoXVlLAVANOXE — 

.0 . CII.C, 113(00115)3 

(CH30)2C6ir3<; 

\ CO. OIL 
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is conveitGd by the action of bromine into 2.4.artribrQmo- 
tetramethoxyfia vranone<^ 


(CH,O)o.0r2.r, 


'^CO-OHBr 


On treatment with alcoholic potasRium hydroxide this forms 
*2 . 4-dihromo-l . .‘1 . 3' . 4'-tetrametboxyflavone — 

O _ C-CfiH.COClI,). 

(CH,0)..Bn..Cc< 

which on saponification and simultaneous elimination of 
bromine, by boiling with hydriodic acid, yields luteolin, 
which is J .3.3^4'-tetrabyd^oxyflavone — 


a substance of pleaaant, faintly aromatic odour, crystallis- 
ing in colourless needles, and soluble in concentrated 
sulphuric acid to a pale yellow, and in alcoholic sodium 
hydroxide to an orange-yellow solution, With bromine it 
yields a-bromoflavanoue, which is converted by alcoholic 
potassium h^^droxide solution into pure flavone — 


/O.C.CeH, 

^CO.CH 


— E. F. 




CO— CII 


— F. F. 


SA.^'-Tnht/droxyflavofwl. S. S. Cohen and 
St. V. Kostauecki. Ber., 1904, 37, 2G27— 2C31. 

Bv the action of gallacetopheuouedimethyl ether on sali- 
cylaldehydemethyl ether, 2'-hydroxy-3'.4^2-trimethoxy- 
ehalkone is formed, either alone or mixed with 3.4.2'-tri- 
inethoxyflavanone, according to the eciuations — 

( \.,IU ( ) n ) H ) (COC Ha) [ 1 . 2 . 3 . 1 ] + 

CJUOCU,)(CIIO) - 

(cn,0).(( )H) . c,Hs . ( 'o . cn : ( II . cji^cot ii,) + ir/> 

or — 

O— CH.CnII,(OCH,) 

iClIj:)),.C,}L( • + lU) 

\CO.CHo 

ITie first of these products, the chalkone, is converted into 
the second by boiling with dilute mineral acids. 3.4.2'- 
Trimethoxyflavanonc is converted ])y amyl nitrite and 
hydrochloric acid into the isonitroso compound, which on 
boiling with a mixture of acetic and dilute sulphuric acids, 
is converted into 3 . 1 .‘i'-trimethoxyAavonol — 


(CH 30 ).,.C„ 1 I. 


.C.CJ1,,()CI1., 




CO. ( .011 


The latter is demethyluted by boiling with hydriodic acid, 
forming 3.4. 2'-trihydroxyfiavoiiol — 


(OlOsCoTh 




.()-c.c,ii,(()ir) 


'"^co-c on 

This compound dyes in intense orunge-ya lloM^ shades on 
alumina, and brown to black on iron mordant. Almost 
exactly the same dyeings are obtained with .3 . 4 . 3'-tri- 
hydroxyflavonol, described in the next abstract. — K. F. 

ZA.^'-l'rihjdroxyJlavonoL St. v, Kostanccki and 
O.'Schlelfenbauin. Ber., 1904, 37, 2631 — 2633. 
2'-Hyduoxy-3' . 4' . 8-tuimkthox ychalkonk — 

(CIV >);(OH) - Coils . CO . C H : CH . CoICCOCIlg) 
was obtained by the action of gallacetophenonedimethyl 
ether on m-inethoxyheii/aldehyde. This was converted, by 
the methods described in the last absiract, successively mto 
the corresponding fiaviinone, an isonitroso derivative of the 
same, 3.4.3'-trimethoxyfliivonol, and finally into 3,4.3'-tri- 
hydroxy'flavauol, which closely resembles the corresponding 
3.4.2' compound in properties. — E. F. 

Flavctnone and Flavone ; Synthcsin of . St. v. Kos- I 

tanecki and W. Szabrauski, Ber., 1904, 37, 2634—2635. | 

o-Mkthoxvacktoi‘HENONB was dcmethylated by heating j 
with hydrochloric acid, forming o-hydroxyacetophenonc. ! 
This yields 2'-hydroxyohalkone with henzaldehyde accord- 
ing to the equation CaH 4 (OH)(COClC) + C„H..CHO - 
C^H4(0H) .CO.CIIiCH.C^jHj -f HgO. On boiling with 1 
dilute hydrochloric acid in alcoholic, solution this forms 
flnvanone — 

, O- -CH.CeUs 




' '^CO- 


CO -CH.. 


Immedial Puie Blue. Tl. Onehm and F. Kaufler. 

Ber., 1904, 37, 2617—2623. 

Immkdial Pure Blue, obtained by meltingp-dimethylamino- 
p-hydroxydiplienylamine with sulphur and sodium sulphide 
according to Ger. Pat. 134,947, was purified by means of 
I the hydrochloride of the Jeuco compound, which was 
! isolated, oxidised in alkaline aqueous suspension in a 
I current of air, and finally freed from unchanged diphenyl- 
j amine derivative and from Methylene Violet by washing 
, with dilute acid. The purified dyestuff was heated with 
I potassium hromate and aqueous hydrohromic acid in a 
I sealed glass tube to 1 1 r/’— 12.5° ('. From the products of 
I this reaction, nitrobenzene extracts 30 — .50 per cent, of a 
1 finely crystalline reddish-violet product, which is very 
I insoluble in most other ordinary solvents. The analysis 
and molecular weight determination agree with the empirical 
i tormula Ci 4 llrtON.iSBr.,. A determination of the methyl 
groups attached to nitrogen agreed with the presence of a 
diraethylamino group. The substance does not change 
coloqr on boiling with acetic anhydride, and is insoluble 
in alkali, and therefore does not appear to contain free 
1 amino- or hydroxy groups, and one must assume that the 
sulphur takes part in the ring-formation. These con- 
I siderations lead the author to tlie formula — 

N 

Br/\/\/\Br 
(CH,),N> 

for this substance, that is, a tetrabromo derivative of 
Meth} lene \ iolet. The position of the bromine atoms is 
uncertain, and it was not found possible to completely 
eliminate them. The substance is reduced by staunou.s 
chloride and glacial acetic acid to a leueo compound, 
soluble in alkali, which is readily reoxidised to the original 
substance. On heating Immedial l^un* Blue with sodium 
chlorate and hydrochloric acid in a sealed tube to 130° C., 
tetrachloroquinone Avas obtained, the yiehl being about 
20 per cent. — E. F. 

English Patents. 

Azo Dyestuffs; Manufacture of [^Black'] , G. B. 

Pillis, London. From Chiuu. Fab. vorm. Sandoz, Basle. 
Eng. Pat. 14,70 h, July 2, 1903. 

Black bzo dyestuffs, suitable for use in wool dyeing, are 
obtained by combining in alkaline solution diazotised amino 
and aminoazo compounds of the benzene and naphthalene 
.series and their sulphonic acids with 1 . H-aminonaphthol- 
3 .G-disulphonic acid, diazotising the resulting compounds, 
and combining Avith auiioo and hydroxy derivatives ot 
naphthalene and their sulphonic acids. For example, 
2.6.8-naphthyJaminedisiilphonic acid is diazotised and 
coupled Avith a-naphtbylamine, the product is diazotised 
and combined with 1.8- aminonaphthol - 3 . G - disulphouic 
acid, and the compound thus formed is in turn diazotised 
and combined with o-naphthylamine. The dyestuff finally 
obtained dyes wool in blue-black shades, which are turned 
to deep black by subsequent treatment with potassium 
bichromate. — F. B. 

AcetdiamidopheitohuJpho Acid [Azo Dyestuffs ] ; uVew 

, and Colouring Matters therefrom. R. B. Hansford, 

Upper Norwood. From L. Cassella and Co., Frankfort- 
on-Maine. Eng. Pat. 17,792, Aug. 17, 1903. 

Nitkoaminophknolsttlphonic acid ( 0 H:N 03 :NIt 2 :!^ 03 H 
== 1:2:6: 4) is acetylated and reduced. The ucetyl- 
diaminopbenplsulphonic acid thus obtained gives, when 
diazotised and combined with phenols and amines, azo 
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dyestuffs of great tochnical value* Those produced from a 
number of iiaphthol- and timinonaphtbolsulphonic acid«, 
applied in an acid bath and after-treated on the fibre with 
ipotaaaium bichromate, dye wool in shades ranging from 
violet to black ; thus, for example, the dyestuff prepared 
from 1 . 8 . 4 -aaiiuonaphtholeulphouic acid dyes wool a violet, 
w’hlch changes to a blue-black colour on chroming, the 
•dyeing produced being, it is stated, exceedingly level and 
fast to washing, milling, and light. (Compare this J., 1904, 
5ti.) - -E. B. 

United States Patent. 

Jfilraminrs [Nitro Compound] ; Process of Beacthig on 

jcifh Foriniddekydc und a Product thereof Ik 

HomolUa and J. Plrbcr, As'^iguors to P'arbwerke vorin. 
Meister, Lucius und Briiniug, lloobst a/M. U.S. Pat. 
7G3,7£6, June 28, 1904. 

•Salts of priiaary aromatic nitraniines are acted upon in 
■aqueous solution by formaldehyde. The compound thus 
produced from p-nitro-o-toluidine (CII;,:NH«: 1 :2:4), 
of m. pt. C., is a yellow crystalline substance, melting 
at 23(r C., insoluble in water, almost iiisoluble in most 
of the usual organic solvents, but soluble in hot, glacial 
acetic acid. — I'i. B. 

French Patents. 

Dgestuffs. Cie. Paris. Coul. (rAnilin<!. 

Fr. Pat. 33H,7.ja, April 10, 19t»d. 

The halogen derivatives of l.T)- and 1 .8-aminoantbra- 
.iiumoiiesulpbonic acids (see Fr. Pat. 334,576; this J., 
1904, .57) are condensed with piiraary aromatic amines, 
the resulting products being sulphonatcd, A dyestuff which 
dyes untnord anted wool in pure blue shades is thus obtained 
by brominating the 1 . t<-isomeride, condensing with 
toKiidine, and sulphonating. (*See U.S. Pats. 748, 375, 
754, and 768 ; this J., ]!t04, 113 and 368.) — E. J5 

.Sulphide Dyestuffs derived from the Indophenol,TJ O . Ciff- 

JV . C(^H^: Oydnd its Homologue.s; Blue . Act.-Ue.*^. 

f. Anilintabr. Er. Pat. 338,761, April 18, 1903. 
lx Fr. Pat. 303,524, reference is made to a dye.stuff which 
IS formed by the actum of sodium sulphide (4 parts) and 
sulphur (1 jmn) upon tlie “simplest” indophenol, of 
the formula IIO.CV.H;- N :U,.H 4 : 0 , and which is therein 
described as being of no value. Later (Er. Pat. 315,669 ; 
this *r., 1902, 543), it was discovered that, in the case 
of the sulphide dyestuffs derived from the indopbeuols 
generally, better yields are obtained when the proportion 
of sulphur employed in the reaction (in aqueous solution 
at 100^ (T) is increased so as to be sufficient for the possible 
forniHtion with the sodium sulphide of sodium pentasulphule. 
It js DOW found that not the yield only, but the nature ot 
the product also is influenced by such increase, which is 
‘se.speeially noticeable with the indophenol of the formula 
given above and its homologues. A valuable dyestuff i‘», 
for example, produced by beating together in aqueous 
solution al 110'— 115'^ ('. for 24 hours a mixture of the 
sodium compound of the “ simplest” indophenol (30 kilos.) 
with sulphur (SO kilos.) and ciystallised sodium sulpbide 
<^150 kilos.). The product dyes from a sodium sulphide 
bath unmordanted cotton in deep grecnish-bliie shades, 
which are converted by oxidising agents into indigo-blue 
shades of great fastness. — E. JL 

Disazo Dyestuffs [^Azo Dyestuffs]. Badisebe Anilin imd 
Soda Fabrik, Er. Pat. 338,782, May 4, 1903. 

1 .5-DiHYiuiOXYNAVHTHALKNE is couplcd with two molecular 
proportions of the same diazo-salt or of dissimilar diazo 
•«alts The products dye >soo) in shades ranging from red 
to blue. The d 3 e 8 iuff prepared from two molecular propor- 
tions of o-diazopbenolsulphonic acid dyes a violet shade, 
which becomes black on chroming. — E. B. 

Anunothioalpkyl Derivatives and Azo Sulphide Dyestuffs 
derived therefrom i Production of New . [^Azo Dye- 

stuff s."] Soc. pour Find. Chim. a Bale. First Addition, 
dated Jan. 19, 1904, to Fr. Pat. 337,829, Nov. 5, 1903. 
/W'hbn tbe dinitro<hioalphyl compounds mentioned in the 
pripcipal patent (this J., 1904,486) are completely reduced, 
siesy dismino compounds are produced, which, on being 


diazotiicd apd combined with anqines or phenols, ^ or 
coupled with diazo compounds, givo rise to new dyestuffs 
which possess the property of dyeing uumordauted cotton. 

‘ A series of mononitrothioalphyl compounds has also been 
j prepared by substituting the corresponding mononitro com- 
pounds for the dinitro intermediate compounds previously 
' named (toe. cit.). New dyestuffs result when the mono- 
. amino compounds derived from these are diazotised and 
, coupled with amines und phenols, &e., or are themselves 
[ coupled with diazo compounds. In place of the amino- 
I thio-alpbyl compounds, amino-alphjldisulpbides and the 
corresponding xanthates can also bo employed. — E, B. 

Azo Dyestuffs; Electrolytic Method jor Preparing — — 

(k F. Boohringer und Sochno. Fr. J*at. 340,447, Feb. 15, 
1904. 

See TT.S. Fat. 761, .310 of 1904; this J., 1901, 712.— T. F.B. 

V.-PEEPARING. BLEACHING, DYEING. 
PRINTING, AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 

Natural and Artfcial Silks ; Differentiation of — — . 

A.ller/og. Z. Farben- u. Textil ( iiem., 1904, 3, "^8 — 260. 

I If an artificial silk fibre be dyed, and then, after suitable 
mounting, be examined under a miero.scopc fitted with a- 
Nicol’s prism, it shows dichroic effects when moved into 
different po.sition 9 with regard to the plane of vibration of 
the light passing through the Js’icol. In the case of natural 
silks there is either no dichroic effect or else it is quite 
S inappreciable. It is of interest to note that these optical 
' effects persist through all the changes from cellulose to 
' artificial silk. — A. B. S, 

Weighted Silk ; Action of Dydrnfhosilicic Acid on — — 

I Jl. Gnehm. Z. Farben u. Textil-Chem., 1904, 3, 258 — 259. 
The extraction of a sample of black Weighted silk with 
hydrofluosilicic acid gave resulis winch varied enormously 
according to the conditions of treatment. Such small 
changes as, e.g., drying the silk between two acid treatments, 
had quite an important influence on the lesults. The usual 
, weighting material (tin-phospbate-silicate) appears to he 
acted on quite differently from one containing alum. The 
amount ot the weighting material extracted by the acid 
varied, in the different experiments, from 20 to 65 per cent. 

I (hC'‘ also this J., 1903, 968).— A. B. S. 

, (\'tton from North-Eastern Rhodesia and British Central 
Africa. Bull. Imp. lust. (SuppL to Board of Trade J.), 
1904, 2, 90 and 87). 

' J'’ouK samples of cotton grown near Mirongo Station, in the 
Senga country, have been examined. (1) Mironyo-Seuga : 
A cotton of creamy colour, withafaiiii reddish tinge, having 
a solt, silky staple, 1*2— 1-4 ms. long. Value, 7”d.— 8d. 
]>er lb. (2) K a turn hi- Senga . Cotton of good .creamy 

coloui’, with weak and irregular stajile, 1'3 — L ‘5 ins. long, 
i Value, 7,^d. — 7\d. per lb. (3) Mi rongo- Egyptian : Soft, 
silky cotton of pale reddish-brown colour, with a rather 
i irregular staple, 1*3 — 1*5 ins. long. Value, 8^^f. per lb. 
(4) Katumbi- Egyptian : Cotton similar to (3), but rather 
paler in colour. The staple was “ ueppy,” less silky than 
that of (3), and had a length of 1*3 — I’Sios. Value, 

I 8^J. pcrlb. 

j Two samples from British Central Africa wttc also 
j examined, one from Zomba and the other from North- 
I Eastern Khodesia. The Zomba ppecimen was somewhat 
; harsh un<l of a yellowish colour, with occasional bnff- 
1 coloured stains where the cotton was “ perished ” ; it 
[ contained fragments of broken seeds together with a few 
i whole seeds, and had a staple 24 — 32 mm. in length. The 
cotton, free from seeds, and properly cleaned, would be worth 
about 5d. per lb. on the spot. The Khodesian specimen 
consisted of wild cotton, which had not bren ginned ; it was 
I fairly silky, of white to yellowi^h colour, with occasional 
buff-coloured stains, and had a staple of 23—33 mni. If 
properly prepared, it would be worth per lb. on the 
spot. The seed freed from cotton would be worth abput 
4/. 53. per ton.— A. S. 
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Cotton {Gosst/piuni Barhadcnsi) from South Australia. 
Bull. Imp. iiist. (Suppl. to Board of Trade J.), 1904, 
2, 89. 

Thk sample, which had been gathered from plants several 
years old, the cultivation of which had been neglected, had 
a length of Maple of 1-2 — 1*5 ins. The cotton was silky, 
hat irregular, and inferior to American “ Sea Island cotton. 
It is cEtimated us worth about lid. per lb. — A. S. 

Jfcmp, Sisal (Agave Itigida^ t'or. Sisalnna'), from South 
Australia. Bull. Imp. Inst. (Suppl. to Hoard of Trade 
J.), 1U04, 2, 8H. 

Thb specimen examined consisted of white, fairly strong 
lihre, with a staple of average length, 4o ins. Jt Is \alued 
;it 25/. — 38/. per ton on the Loudon market. The results ot 
the chemical examination of the sample, togethtu with 
those obtained with speeiracus of Sisal hemp liom oth('r 
British Colonies, are giviui in the following table : — 


It is estimated ns worth from 33/. to 35/. per ton. On 
analysis, the sample gave the following results, the figures 
obtained with specimens of tlie fibre from other sources, 
being also given for the purpose of comparison : — 


Source of Fibre. 

1 Moisture, j 

1 

Ash. 

Cellulose. 


1‘er Cent. 

IVrCcnt. 

Ber Cent. 

South Austnilia j 

1 8-i ! 

0-4 

80 -9 

Assam..... 

1 K-4 1 

0*7 

J- 1 

7f)-(J 

ttreiiadn 

i ^>‘5 

72'7 

Stmits Setllenu nis 

•J 9 

i 1 

0 7 

75 -'J 




— A. S. 


English Patents. 

Viscose ; Manvfactiire or Treatment of Threads or Fila-. 

ments from . C. H. Steam, London, and C. E. 

Tophain, Kew. Eng. Pat. 10,004, July 28, 1903. 


Source of Fibre. 

Moisture 

Ash. 

Cellulose. 


Uer Ciuil. 

l*er Cent. 

I’er Cent, 

South Australia 

S'S 

U‘7 

7:»‘l 

Ilahaums 

. \'Z s 

4*4 

7r>‘l» 

'rrimdad 

JI () 

: ro 

77*2 

New South '\\ ales 

<)•« 

TG 

77*7 

India (Saharau)mr} 

!. 1 

0*8 

Mi -4 


—A. S. 

Fibre of Fur or a a Giganfcn from British Central Africa. 
Bull. Imp. Inst. (Mippl. to Board of I'rade J.), 1901, 
2, 84. 

Furcraa giyantca, the plant fiora which Mauritius hemp is 
derived, has been found to grow well in British Central 
Africa. "J'he specimen of the fibre examined was fairly 
white in colour, and liad a staple about 40 ins. in length. 
In the following table the results of the chemical examina- 
tion of the fibre are givcu, together with those obtained with 
specimens of the same fibre from S. India, Grenada, and 
Victoria • — 




H C A. 

S Indian 

tirenadii | 

^ letoria 


Sjieeniien 

Speeiii'i 11 . 

Speennen.; 

Spennien. 

Moustiirc 

I'er Cent. 

Bei ( eiii, 1 

Ber Cent. ^ 

Ber Cent. 

s-7 

trs 

I0“> ' 

TIT) 

\.sl] 

1 -1 


2-t 1 

Loss on (a) hydro- 

1(1-0 

12- 1 

14-9 1 

l.-fo 


Loss oil (A) in d ro- 
ly SIS 

It-. 5 

1 t-Tj 

22 0 ! 

2:b.5 

Loss on acid jmnll- 

1-7 

1-7 

3-8 


ration 




Loss on meiTerisn- 

8-7 

11-1 

H!-0 

j(;'2 

t in.’i 




tiaiii oil nitration . , . 

3S-1 

40-7 

3t 0 I 

.'M-o 

( el 111 lose 

75-8 

77-7 

77 S 1 


Lenplli of nltiinat(‘^ 

■ 

“ 

— 

— 

fibre jiniiiii. 1 

2 — .i 

finer. ;j-5) 

" *’ 

t— 5 

1-3 


^ The specimen examined closely resembles that from 
Saulherii India, and is distinctly superior to those from 
(»renada and Victoria. It is estimated as worth from 20/. 
to 30/. per ton.— A. S. 

Hempf Mauritius (twertra Gigantea^, from South Au.stra- 
ua. Bull. Imp. Inst. (Suppl. to Board of Trade J ") i 
1904, 2, 89. 

The specimen consisted of a very long fibre (staple, 5 ft.), I 
hut of poor colour, roughly prepared and weak. It is said i 
fo be worth 28/. to 80/. per ton. It contained 8* per cent. ! 
of moisture, 1*4 per cent, of a.sh, and 74 '5 per cent, of I 
cellulose. — A. S. * ( 

Hemp, Bowstring (Sansevieria Zeylanica^, from South I 
Australia. Bull. Imp. Inst. (Suppl. to Board of Trade I 
J.), 1904, 2, 88—89. j 

The sample consisted of a soft, fine fibre, somewhat ! 
deficient in strength, and with an average length of 38 ins j 


TiiiiKADH of viscose, after passing through the bath of 
ammonium salt solution, and before spinning, are treated 
Avith a solution of an iron salt or other salt Avhich produces 
an insoluble sulphide with alkali sulphide (e.g., a 10 ner 
cent, solution of I'errous sulphate). This removal of ammo- 
nium sulphide and polysulphide prevents the fibres from 
adhering together Aihen spun and becoming stiff.— T. E. B. 

(Colouring. Decoi ating, or Printing Tcjtile and other 

Fabrics, Paper ^ and other Materials; Process fur , 

C. L. Burdick, London, and H. Pervilhac, Villeurhanne, 
I;\ance. Eng. Bat. 1 1,472, June 29, 1903. 

See Fr. Bat. 334,GG7 of 1903 ; this J., 1904, 185.— T. E. B. 
United States Patents, 

Dyeing, fee. ; Apparatus for . ,T Schmitt, Danjoutiu- 

Belfort, Erancc. U.S. P.it. 7(5 1,82.5, July 12, 1904. 

See Eng. Bat. 0591 of 1901 ; this J., 1901 , 7J3.— T. E. B. 

Dyeing; Apparatus f>r . ( ). Venter, Chemnitz, 

(Jermany. U.S. Bat. 7G4,90G, July 12, 1904. 

See Eng. Bat. 23,055 of 1901 j this J., 1902, 310.— I'. E. B. 

irn.-ACIDS, ALKALIS, AND SALTS. 

Alkali, (.ye. Works; Fortieth Annual liepoi L on ,bg 

the Chiej Inspeitor. B’eb. 17, 1904. 

IiiE Alkali, &c. Works Bill of 1903, to amend and con- 
solidate previous Acts, Avas read a first lime in the sessioii 
of 1903. It was proposed in this Bill to include, though in 
a A'ery limited manner, certain smcdting or metallurgical 
works within its scope; but in the Bill of 1901, recently 
introduced, the clauses relating to these ha\e been witb- 
draAvn, as, if included, it became evident that opposition 
causing delay Avould he made. But amendments of certain 
clauses of the 1903 measure are included, which have been 
agreed upon with the trades affected. 

Alkali and Avet copper Avorks, these being the longest 
under inspection, haA c given “ little ground lor complaint ’’ 
in the past year. Complaints of damage done continued 
to be received from Widnes in 190.3, but in this district 
there are metallurgical works not Avithin the jurisdiction of 
the Alkali Acts, with which works the responsibility must 
be shared. 

In alkali waste works, attention continues to be directed 
to the acid discharges from the chimnejs to which, “ after 
combustion to sulphurous acid in special coal-fired furnaces, 
the residual mixture of fine sulphur, sulphuretted hydrogen, 
and sulphurous acid is draughted.’’ The chief inspector at 
first suggested the use of a spray of alkaline magma (car- 
bonated spent Avaste) thrown up to meet the residual gases ; 
but such waste proved to be too crystalline to be a good 
absorber, and to he apt to clog the passages. An experi- 
mental plant was set up by Mr. Murphey, co-operating 
A\ ith Dr. Affleck, in Avhich a constant flow of milk of wast^ 
rendered alkaline either by (1) milk of lime; or (2) by 
carbonated spent Avaste (discharged frem the Chance 
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carboDators), ran down two boiler fire-flues set up on end, 
in tandem, in which sloping; shelves were fixed, extendiu| 2 ^ 
to half the diameter of the flue. In order to interpret 
rationally the results obtained, Mr. Linder undertook a 
laboratory investigation “ to determine the conditions most 
favourable for the complete absorption of hydrogen sulphide 
and sulphur dioxide by ‘ waste ’ slurry, either alone or in 
conjunction with added lime.” The questions to be answered 
were: (1) Nature of the interaction of hydrogen sulphide 
and sulphur dioxide in presence of varying amounts of 
>.;alcium hydroxide. (2) Nature of the interaction of hydro- 
gen sulphide and sulphur dioxide in presence of tank waste 
suspended in water. In respect to (1), calcium sulphide 
gave no reaction with calcium sulphite in presence 
of excess of lime. f'»leium hydrosulphidc and calcium 
bisulphite yielded mainly calcium thiosulphate, dalcium 
sulphide and hydrosulphide Avith calcium bisulphite, in 
presence of free sulphurous acid, gave calcium tldo- 
sulphate, free sulphur, and sulphur in other forms, but the 
reacting proportions are always S us : S as : : 44 : 5(1. 
It appears, therefore, that if loss of sulphur as thiosulphate 
or free sulphur is to be avoided, the presence of free 
sulphurous acid or bisulphite should bo excluded. In 
respect to (2), the action of hydroigen sulphide and sulphur 
dioxide upou “ waste slurry ” at GO^ b\, the experimeuts 
will oil Avere made with (n) hydrogen sulphide alone ; {(>) 
sulphur dioxide alone ; and (c) hydrogen sulphide and 
oilphur dioxide together, lead to the following conclu- 
sions : — “ («) The tree iiase in solution as hydrate or 
caibonate reacts Avith the added hydrogen sulphide and 
sulphur dioxide to form soluble hydrosulphide or insoluble 
sulphite respectively. (/>) Th<' sulphurous acid reacts with iu- 
soluble calcium sulphide — (i.) Local, 2 II 2 SOJ + CaS — lIjS h- 
(;a(S()jll) 2 j (ii.) General, lloSOj-i- ( 'aS = ll.^S + t’aSOc 
(c) The sulphuretted hydrogen added, and that liberated by 
K'actions (6) reacts with insoluble calcium sulphide, H^S + 
(jaS = (va(SK) 2 . (d) Calcium bisulphite and calcium hydro- 
sulphide react locally to form thiosulphate, 2 Ca(SO;,H ).2 -H 
Ca(SH )2 “ :iCaS 2 (J, + nlljO. .\pplyiiig these equations 
to calculate the tli(‘oreUcal yield of hydrosulphidc, figures 
are f)btained Avhicii agree well with e.vperimeut.” Details 
of the results obtained are given in tAvo tables. 

At Avet copper works, more difficulty is experienced than 
ill alkali Avorks generally, in keeping the bydrocblonc 
acid gas evolved within due limits, partly because it has 
not proved con\enient to construct the furnaces on the 
plus-pressure principle, as usually the case. Dr. Affleck 
r<*ports that by a plan of burning a certain proportion 
of “ pyrit*‘s smiilK ” in a special furnace apart, at certain 
intervals, and mingling the gases Avith those derived 
from the other furnaces, iu A\’iiich the mixture of burnt 
copper ore with salt is calcined, all exces.s of chlorine in these 
gases is reduced, obviatiug the difliciilty in absorption Avhich 
otheiAvise arises. It is stated that at a factory in Avhich one 
chimney draws from 20 or more furnaces, the adoption 
of this method has rendered air dilution, as formerly 
practised, unnecessary, in order to keep within the require- 
ments of the Act. 

The works in which sulphuric acid is made by the 
chamber process have given no grounds for complaint iu 
respect to escape of acid gases 111 the past year. ( )f the 
contact process, two examples, on different systems, are now 
o])eraling iu England, and a factoiy also exists in Scotland. 
These English Avorks lia\'e been the occasion of some 
trouble, due to defects of design and construction. The 
chief inspector recommends, for th«.^ reduction of the escape 
of acid, when its recovery is not desired, a limestone 
tower, fed witli water, such as has been successfully era- 
liloyed in the Venetian red manufacture. In respect to the 
Scotch factory (using the contact process), the chief inspector 
regrets that not much progress has been made in reducing 
the escape of acid gases 1 but trials are being made of a 
new design, from which better results are expected. The 
bottom inlet to vitriol chambers, of which Mr. Dorter shoived 
a glass model before the Society of Chemical Industry at 
Manchester, in April 1903, (this J., 1903, 477), has been 
adopted at several works, and an experimental trial of the 
method at one Avorks has sliown a yield of acid in the 
entire plant “7'Oper cent, higher Avith the bottom inlet 
to the chamber, than with the old flues, and there was also 


found to be a saving of niflre just on 1 *0 per cent.” Other 
advantages accruing froiiti the adoption of the method ate 
also mentioned. 

Many firms have to purify their sulphuric acid from 
arsenic by means of hydrogen sulphide, and at present the 
sulphide mud is consigned to the nearest tip ; but it is 
hoped that some method of utilising it may be found. An 
analysis by Mr. Eryer shows that the mud contain.^, bolides 
its main constituents (arsenious sulphide aud free sulphur), 
sulphuric acid and Avater, appreciable proportions of 
j untiiuoniou.s, lead, bismuth, and cojiper sulphides, besides 
j calcium and ferrous sulphates. 

In the concentration and rcetification of sulphuric acid, 
“the ov'erheat pan has not. yet been replaced” by a 
method “ Aieltling more satisfactory results in lessened 
I e8ca]»e of acid gases,” The Kessler system has received 
j furtlier extension, though not unattended by complaints 
j on the starting of new plant ; but improved results 
! are expeeted. The advantages arising from the exclu- 
sion, as far as possible, of air and permanent gases from 
I the vapour to be condensed, previously pointed out by 
; the chief inspector, are increasingly recogniiecl. The best 
! results are obtained where platinum stills with platinum 
fovors are used, next to winch in efficiency comes the 
Kaure-Kessler combined iilatinum and lead apparatus. In 
' making acidimetric estimations, the chief inspector em- 
jihasises the precautions necessary to be observed. In 
using phenolphthalein and methyl orange as indicators, it 
is to be noted that the former gives an erroneous result 
unless it is titrated at a boiling heat, owing to the action of 
I carbonic acid ; and it is pointed out that 1 eb. ft. of air at 
(UE F. contains carbon dioxide eijuivalent to 0*59 grain 
of sulphuric anhydride. When an alkaline absorbent of 
residual acid gases is used, the condilions are favourable 
for retention of the caibon dioxide. In exits of chambers 
using ]>ynte8, or the gases of sulphate of ammonia 
saturators, or spent oxide from gas works, as the source 
of sulphur, the )>roportion of carbon dioxide is increased 
for reasons that are explained. The chief inspector writes, 
“as regards the critical ‘ omparison of various absorbents, 
it is absolutely essential that concurreat aspirations should 
be made, if it is desired to draw any conclusion 
witli certainty as to the efficiency of any particular 
absorbent. Conditions vary, from time to time, Avith such 
rujiidiiy in the chamber process that only in this way is 
it possible to ])roceed to obtain results of permanent value.” 
The manufacture of chemical manures has been conducted 
in increased volume in the past year. Dr. Affleck’s method 
of testing the acid gases escaping from tht^ final exit flues 
in (he manufactures described in the preceding report (see 
this J., 1903, 863) has been adopted generally, accuracy 
being (hereby secured. The following table shows the 
amount of manure materials, in tons, imported during the 
.years indicated : — 


, r'o;{ j ii>u2. I 1901. 

liuano 2S.()iiii I 9,000 1 13,000 

Mineral piiosphutcs 392.71 k 30.1,01)0 1 334,910 

.Nitrate of soUii 1 ll.VWO j 105,000 j 107, COO 

The exports of sulphate of ammonia Avere 102,300 tons 
in 1903, as eoinjiared Avith a home consumption of 71,700. 
iuclufelve, for all purposes. For ly02, the corresponding 
figures were 102,750 tons and 63,750 tons respectively. 

I Mond produccr-gas plants, fitted for the recovery of 
I ammonia, have been introduced for the first time in 
I Scotland, and in 1904 a further increase in them is looked 
i for, as Avell as further extension of coke-oven plants 
Avith recovery of residuals. The tendency for gasworks to 
I work up their own residual products is on (he increase. 
The chief inspector directs attention to certain sources of 
loss of ammonia iu the saturators, one of which is the 
construction of saturators with too steep an angle in 
bottom from back to front, so that after the sulphate forma4 
has been fished out, the ammouia-distributiog pipe 
to become unsealed ; losses also occur through grad||||i| 
enlargement of the holes in the pipe. 
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Amovnt of Sulphate of Aftnnonia produced in the 
Unit^ Minij^dom. 


Ors works 

troll works 

workK 

<'nl(o oven works 

l’io()uf‘('r - K!i» find ciirlKniismK 
works (botK' iind coal) 


Total , 


4003, 

1902. 

1901. 

149.4S5> 

i.':o,06n 

H2.70.3 

19,101 

18,801 

10,363 

37.3.TI 

I 30.0.31 

40,011 

17,438 

! 15.352 

12.255 

10.2c 

8.177 

5,891 

2;{.3,0(U 1 

220,310 

217,213 


Mr. Linder, at iho request of the Chief Inspector, gives 
■“ Analyses of Ammoniacal Liquors from various Sources, 
nnd Keview of the Methods employed in Determining the 
various Sulphur Compounds,” in which he details the 
methods adopted for the determination of ammonia, free 
and fixed ; carbonic acid ; chloride ; sulphur, under (a) as 
«ulphate ; (h) as thiocyanate (sulphocyanide) ; (e) as sul- 
phide, sulphite, and thiosulphate; (d) total sulphur; (e) 
fiulphur as polysulphide. Under the heading “ Intimation 
of Sulphate in Ammoniacal Liquors,” three methods are 
described, consisting in ; (1) difl'ereiitiation of sulphite and 
thiosulphate by oxidation with a current of air ; (2) pre- 
cipitation of th(i f-ulphite by baryta water; (3) polysulphide 
method, for which the results are given in tabular form. 

Other headings arc : Estimation of Total Sulphur in 
Ammoniacal Liquors ; Distribution of Sulphur in Ammo 
Tiiucal Liquors ; and Estimation of r'yanide m Ammoniacal 
Liquors. 

The total output of rock salt, white salt, and salt contained 
m brine used for making alkali hy the ammonia-soda 
process, was, in 1002, l,«03,H81 ton's, the output for the 
preceding year having been 1 ,7S3, 056 tons. Most of the 
increase was due to tlu' w orks in Cheshire and Stafford. 

In cement works, there is continued extension of methods 
depending on the continuous feed of materials and dis- 
charge of calcined cement by' tlu' use of rotary cylindrical 
kilns. Difficulties in reference to the occurrence of black 
smoke have not been wholly overcome. All the works of 
the Associated 1‘ortlaiid Cement Manufacturers, 1900, 

Ltd., have been provided with cylinders of compres.sed 
^)xygen, with mouthpieces, for us(‘ in cases of poisoning hy 
kiln gases. It has been suggested to other owners and 
managers of cement works to adopt similar precautions. 

The production of arsenic bus fallen from 3,361 tons in 
1901 to 2,131 tons in 1902. No fault is found with the 
•works. A new Venetian red work has been eatablished 
in South Wales. 

In respect to the conduct of tar works, the Home 
Office has issued draft rules calling attention to the risks 
to workmen who arc engaged in ca trying on the various 
operations of the process, in harmony with the chief 
inspector’s previous warnings, as to isolation of stills 
during the process of chipping out and cleaning. In 
Studies on the Claus Kiln Keaction,” the substauce of 
tuucb of the paper by the chief inspector and Mr. Linder, 
published in tVtis Journal for March, 1903, 457 — 465, is 

reproduced, with the results of experiments made since ........ 

that dati‘. rh(* examples given in the 39th Report of the I tioiis of a theoretical explanation of the continuous function 


matter. (B.) Experimeote with Mangaoeae Oxides as 
! Contact Material in place of Ferric Oxide, in respect to 
1 which it is stated that “ while, in the Claus kiln, ferric oxide 
' is converted into iron bisulphide, munganite of manganese 
I and mauganito of calcium are converted into manganous 
: and calcium sulphates. The stage of manganese sulphide 
1 appears to be of very temporary duration ; no trace of this 
I could bo found. "The manganous sulphate is in the form 
of monohydrate.” (C.) Determination of the “Efficiency ” 
of the Claus Kiln andtffiambers, with remarks upon the 
; measurement of gaseous volumes, and methods applicable 
to exit gases. Under this headinff, several tables of results 
are given, partly d(irived from experiments (by Mr. Linder) 

: with the Leicester Corporation, and South Metropolitan Gas 
I Company’s Claus plant, supplemouted by tests from other 
I works. (D.) Ammonia in Recovered Siilphur from Claus 
; kilns attached to (las Liquor Processes. Under this heading 
the results of experiments on the reaction of steam upon 
I hydrocyanic acid at from 500°— -600° C. are given. (E.) 
j Appendix, giving thermal calculations and discussions, 

I with numerous experiments, and calculations relating to 
; the air supply in treating saturator gases ; and on the 
I volume of reacting mixture entering, to that of the exit gases. 

Mr. Sutlon (Essteru and South Eastern Counties District) 

! writes : “ The presence of considerable quantities of ammonia 
j salts in the recovered sulphui from the (’laus process has 
frequently been observed. Tlie.se w'ere generally attributed 
■ to ammonia hiivinir passed by the saturators; but during a 
recent investigation of the working elllcioocy of certain 
; contact maierial used in a Claus kiln and the reactions 
j taking place therein, it was found that cyanogen compounds 
I pu’ssiug forward to the kiln with the saturator gases were 
1 converted into ammonia compounds. This interesting 
1 reaction is receiving further investigation.” ( 'oiiibustion oi 
j foul saturator gases in a sjiecinl turnacc, with subsequent 
neutralisation of the resulting sulphurous acid, has received 
I further extension in several works; whereas their passage 
to the hydraulic or crude gas main of coal-carbonising 
, plant is less adojitod. The practice of passing such gases 
, to the retort or boiler tire flues is still in use, but is con- 
sidered to be legitimate only at the smallest works. 

A curious statement is made respecting the heaps of alkali 
, waste about the Nelham Cljemical Works, at Rristol. (.)n 
j these, for years no blade of grass oi‘ weed grew; but now, 

I the narrow-leaved wall mustard {iJiplota.vts fenuifoha) is 
I “ fast spreading its verdure over these and heaps of chemical 
refuse.” The plant occuis in the south, south-west, and 
east of England, but in othe” parts is ran* or absent. It 
, hears pale yellow' flowers with an almond-like fragrance. 

; It is suggested that, on aesthetic grounds, it might he 
j worth while to encourage the growth of this plant on other 
j such unsightly heaps besides those of Rristol. There was 
: one prosecution in the year covered by the Report, for 
infractions of the provisions oi the Act of 1881 in the 
manufacture of chemical manme. The Report contains 
j 183 pages, of which 13 pages are devoted to Scotland. 

— E. S. 

Electrolysis of AlhaJi Chlorides Inj the Bdl Process.'* 
a. Adolph. Z. Eltkliochem.,'l904, 9, 149—150. 

Tins author claims priority for the exjierimeiital fourida- 


theoretical maximum heat of reaction were confined to the 
iScotch works, but have now been extended to the English 
works. According to the hypothesis examined, the 
maximum arrived at lies between 946° and 1033° F. 
TTiere is evidence that at the top of the Claus kiln, owing 
<0 the intensity of chemical reaction in this space, tempe- 
rature is very high, causing much injury to the wrought- 
iron top. It is anticipated that Dr. Affleck will continue 
experiments at an experimental Claus kiln to further 
elucidate this point. The chief insieotor gives, in an 
appendix to the above-mentioned “ iStudies,” detailed calcu- 
lations showing that the governing factor for conditions 
foi the reversing action, 3 S + 2H2( ) = 2H2S + SOo (the 
other reaction being H^S + O == HoO + B), is the large 
ninouot of heat required to vaporise the sulphur. 

The Claus kiln reaction studies are grouped under the 
following heads <A.) The Heat reactions, theoretically 
considered, of different Gaseous Mixtures, with tabular 


of this process, as recently dealt with b\ (J. Steiner (this 
j ,1.. 1901, 545) ; ho considers that the experiments of the 
; latter confirm, rather thnn contradict, his previous work. 

; — R. S. H. 

Potassium Mctahisulphite and Sodium Bisulphite ; Altera- 
I tion of — — ~ when Exposed to Air. A. and L, Lumicre 
j and A. Soyewetz. XXL, page 799. 

j Cyanoyen and Cyanides ; Sloic O cidatinii of hy Free 

I Oxyfjcu. Rcnhelot. Comptes rend., 1904,139,109 — 

I 177. 

i Alkali cyanides, cyanogen, and hydrocyanic acid, in 
1 aqueous and alcoholic solutions, all absorb iree oxygen 
j slowly ; the absorption is accelerated by sunlight and also 
I by' rise in temperature. The absorption is most marked in 
! the case of potassium cyanide, and most feeble with hydro - 
I cyanic acid. When the absorption is carried out over 
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meniur^, small qaaotities of the metal are dissolved ; vbeu I 
the oxidation of potassium cyanide traa performed in i 
alcoholic nolution, over mercury, and in preeence of j 
potasBiiira hydroxide, no solution of the mercury was found i 
to occnr.-—T. F. B. I 

English Patents. I 

Nitrous Anhydride and Nitrites ; Manufacture of . I 

H. K. Newton, Tiondon. From Farbciifabr. voriu. F. 1 
Bayer & Co., Elberfekl, (lermany. Kn^. Pat. 18,591, j 

Aug. 28, 1903. ; 

Si:e Fr. Pat. 335,229 of 1903 ; this J., 1904, 18G. -T. 1'. B. ' 

Dicalcium Phosphate i Method of Producing E. 

Bergniami, Olilaii, Germany. Eng. Pat. 19,207, Si'pt. 7, 
1903. 

See Fr. Pat. 335,798 of 1903 ; this J., 1901, 253.— T.F.B. 

Alkaline Prussiaies ; Manvfarfurc of . G. E. Davis, 

Knutsford, Cheshire. Eng. Pat, 20,069, Sept. 17, 1903. 

In the process for the manufacture of alkali priissiatch from 
coal gas scrubbings described in Eng. Pat. 26,566 of 1902 
(this J., 1903, 1243), it is found to be necessary to u.se an 
<‘XcesK of sodium carbonate over that needed to form sodium 
prussiate and to displace ammonia in the mixture of liquids 
and solids coming from the scrubber, and this e.vcoss 
becomes concentrated in the mother liquor remaining after 
the crystallisation. 'I'be present invention consists in adding 
lime to tli(‘ mother liquor, and using the caustic filtered 
solution for introduction to the still for the conversion of 
the sodium-ferrous -ferrocyanide into .sodium prussiate, as 
descrihi'd in the cited patent. — E. S. 

Gypnnm; Manufacture of Crystalline , applicahlc for 

Filling Purposes. W. Brothers, Prestwich, Eaucashire. 
Eng. Pat. 26,097, Nov. 28, 1903. 

See Fr. Pat. 333,858 of 1903 ; this J., 1901,20.— T. F. B. 

Nitrogen and O.tygrn; A}>}>araiu.s far the Separahou 

of from Atmospheric Air. J. Price, London. Eng. 

Pat. 14,213, June 27, 1903. 

Tiik process consisls in the known proce.ss for the usi* of 
barium oxide or the like ; but in such manner as to be 
continuously carried out. The apparatus includes the 
<‘ombmation with a suitalily heated retorl, of means for 
receiving air and for discliarging 'Hcparated gases ; of a 
partition (larried by a spindle mounlecl on hearings in the 
retort, capable of being Inrncd in either direction to 
establish or cut of! communication between the oxygen 
and nitrogen chambcr.s defined by the partition ; and trays 
to contain the absorbing material, arranged in connection 
with the spindle, and to be moved out of one chamber into 
the other simultaneously with the movement of the pai tition. 
In another form of apparatus, also giving a continuous 
process of separation, means are provided for moving the 
receptacles containing the absorbing medium from one | 
chamber to another, to effect peroxidation and deoxidation. 

— E. S. 

United States Patents. 

Nitrous Anhifdride and Nitrites ; I*roce.ss of Making. ^ 
H. von Kcler, Leverkusen, Germany, Assignor to 
F'arbenfabriken of Elberfcld Co., New York. U.S. Pat. 
763,491, June 28, 1904. 

A MiXTUitB of ammonia with air or oxygen in excess is 1 
passed over an oxide of a heavy metal (iron oxide for i 
instance), or over a mixture of such oxides, kept at a ! 
temperature between 650^’ and 750° C. to obtain nitrous 
anhydride. When it is desired to form a nitrite, the effluent 
gases, . containing nitroua anhydride,’' are brought info 
contact with an alkali hydroxide or carbonate. — E. S. j 

Hydrodyanie Acid i Process of Making — W. Feld, | 
Honningen-on-the-Bhine, Germany. U.S. Pat. 764,443, j 
July 5, 1904. 

See addition, of Ang. 30, 1902, to Fr. Pat. 315,837 of | 
1901 ; this J., 1903, 571.— T. F. B. i 


Ammonium, Nih'aie oft gf Producing — E, 

Naumann, Cologne, GeiKttany. U.S. Ihit. 764,251, July 
5, 1904. 

See Fr. Pnt. 339,733 of f904 ; this J., 1904, 714 — T. F. B. 

Copper Sidphate ; Process of Making . G. Gin, 

Paris. U.S. Pat. 765,000, July 12, 1904. 

See Eiig. Pat. 5230 of 1903 ; this J., 1904, 823. ~T. F. B. 

Acid of Proof Compo.dt ion. F. A. Pnuk. U.S. Pat. 

763,421, 1904. IX., page 788. 

French Patents. 

Phosphoric Acid ; Producing , hy Means of 

Aluminium Phosphate and other Suhsiances. Brandon 
Fr5res. Fr, Pat. 340,272, Feb. 9, 1904. 

Aluminium phosphate (especially the natural phosphate), 
uhich may be mixed with coal dust, is heated in a suitable 
retort, connected to condensing apparatus and an ex- 
hausting pump, to a temperature not exceeding 800° C. It 
is stated that on maintaining a vacuum (say from 6 to 50 
mm. of mercury) lu the retort hy use of the pump, the 
heated phosphate gives off fumes trbich rondense iti water, 
mainly to metapbospboric acid, mixed tviih small pro- 
portions of orthophospboric, h} pophosphoric, and hypo- 
pbosphorous acids. The vapours not absorbed by water are 
passed through alkaline solutions. — E. IS. 

Oaygen ; tH^impUfted Preparation of . G. F. Jaubert. 

Fr. Fat. 340,388, Feb. 12, 1904. 

Tiik process is one of preparing oxygen hy the action. of 
water on alkali peroxides, &e. Tht' peroxides are con- 
tained in hermetically soldered tin boxes, preferably in 
packets or pieces separated from one another by suitable 
bands or metal strips. A box thus charged is provided 
with an opening in its upper side, closed hy a screw stopper, 
and another, hut perforated stopper, is jirovided, adjusted 
to the same thread, having a tubher tube attached, con- 
necting it to a reservoir. A pin hole is made in the under 
side of the box, which, fitted to the discharge tube, is 
completely immersed in water. As the water slowly enters, 
oxygen is formcMl and is collected. Compare Fr. Pat. 
325,627 of 1902, and Add. to the same, this J. 1903, 743 
and I34b, and Fr. Pat. 336,062 of 1903 ; this J., 1904, 323. 

— E. S. 

I TIIL-QLASS, POTTERY, ENAMELS. 

Ceramic Podi/ ; New . ]\1. Buchner. Z. angew. 

‘Chem.. 1904, 17 , 985—988. 

It is found that the artificial corundum, obtained as a hy- 
product of the Goldschmidt aluminothermal process (this 
J., 1898, 1151), is capable of jraparting to kaolin, clay, and 
otljcr ceramic bodies (for stoneware iti particular), the 
pxoperty of resisting extreme fluctuations of temperature, 
oiving to the fact that it almost entirely eliminates the 
element of contraction in these bodies. Sherds containing 
corundum as an ingredient may be heated to whiteness in 
the oxyhydrogen blowpipe flame and immediately plunged 
into water without fracture. They also possess a high 
tensile strength {e.g., 61*2 kilos, per sq. cm.), with a total 
oxteusihilitv of 0-0149 (permanent 0- 0019, elastic 0*012) 
per cent. AVith ordinary stoneware of corresponding 
quality, these values are about 44 kilos., and 0*0097 (per- 
manent 0*0002, elastic 0*0095) per cent, respectively. 
The crushing strength of the corundum ware is 1725 to 
2685 kilos, per sq. cm., as compared with 800 — 1300 kilos, 
in the case of ordinary stoneware. 'JEe ware is acid-proof, 
and can bo made up in the form of porous diaphragms for 
electrolytic purposes ; whilst the absence of shrinkage is 
considered to specially fit it for these uses.— C. S. 

French Patent. 

Glass } Process for Working — IT. J. Hays. 

Fr. Pat. 340.920, March 3^ 1904. 

SeiI Eng. Pat. 4501 of 1904 ; this J., 1904, 546:— T. F. B. 
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IX.-BUILDING MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

English Patehts. 

Fireproofing Compounds \_for Wood'] and the Art of 
Mdktng the same. .f. L. EerreU, Philadelphia, XJ.S.A. 
Eng, Put. 18,090, Aug. 21, 

See Fr. Put. 3;{.5,0:)1 of 1003; this .1,, PJ04, 116.— T.F. P>. 

Fireproofing Compounds [for TFor^ri!] and the Art of 
Makiiig the same. ,1. li, Ferrell, l*hil:i(h‘lphia, U.S A. 
Eug. Pat. Aug. 21, 1003, 

See Fr. ]*at. 33:),0;)5 of 1903 ; this J., 1904, 1 IG.— T.F. P. 

Cement from Slag ; Process for Manufacturing 

C. von. Forell, ilamhiirg. Fug Pat. 218, Jan. 4, 1904 
See Fr. Pat. 339,316 of 1904 ; tins J , 1904, CG3.— T. ]-'. P. 
United States Patents. 

Acid-Proof Composition. ¥. A. Paiih, Pntle, Alont., U.S. A. 

U S. l*at. 763,421, .June 28, 1904. 

A MixTirnn of linsta d oil, india-rubber, rosin, bees\vii.v, 
“ilica, lei lead, and gypsum, .^peeifu-d proportions of A\hich 
are these : — 1 gall, of linseed oil ; 8 oz. of india-rubber ; 4 oz. 
of rosin ; 10 oz of huesivax ; 3 Ih of silica ; 2 Ih. of red 
h'ad ; aiul 3 !!> ot grypguin. — C. A M. 

Cement; J^roccss if Mamifaclui ing . (1 (Jeissler 

and (i. Geissler, juin, (irat/, Au.stria-llungary. U.S, Pat. 
764,433, July 1904. 

See Eng. Pat. 9833 of 190:5 ; ihis J , 1903. 868.— T i. P. 
FitKNCii Patents. 

Bricks; Pi occs'ifoi Covering nith a Protect ire Coating 

toprecent Ffilorcsvcncc and Blackening. M Petkiewicz 
Second Addition, dated Juib. 10, 1904, to Fr Pat. 330,633, 
-Mareh 27, 1903, 

See Eng Pat. 3760 of 19o( ; tin-. J., 19(»4, 662 —T. F P. 

Refiactory Products: Process for Making Eartrcmcly 

. J. Pncli. Addition, dated Feh. 12, 1904, to 

Fr. I'at. 336,318, i\ov. 10, 1903. 

See Eng I’at. 44 78 of 1904 ; tins J., 1904, C07 - I'. E P. 

Lithographic Stoiu s ; 3Tannfacture of J^laics suitable far 

Fsc as Substitutes for . (1. Power and W. Gauntletl. 

Fr. Pat. 340,443, Feb. 13, 1904. Under Internat. Conv., 
March 17, 1903. 

See Eng. I’at. 6133 of 1903 ; this J., 1904, 323 — T. F P 

Adhesive Substaucc [Cement] ; Process of Making an 

L. Weiss. Fr. Pat. 340,734, Feh. 27, 1904. 

See Eng. Pat. 4939 of 1904 ; this J., 190 1, G07.— 'l\ F. B. 

X.-METALLURGY. 

iMetals ; Hard and Soft States in — — . G. T. Beilhy. 
Fleetro-Chem. and Aletall., 1904, 3, 80G— 819. 

The author hringa forward a new theory of the hardening 
of metals by plastic flow based ou the refiilts of a study 
of the microstructuie of metal and other surfaces (this J., 
1903, 1107,“ 1108), aud, in particular, the discovery of 
surface flow during the polishing of cryMalline solids (this 
J., 1901, 922; 1903, 116G). According to the theory 
metals occur ordinarily in two distinct phases: the 
hardened or amorphous (A), and the annealed or crystal- 
line (C) phase. 'I'he A phase is transformed into the 
V [ilia^e by the agency of heat, the C phase is transformed 
into the A phase by meehauically produced flow. In the 
transforraations A^C there are two intermediate mobile 
phases, M and M', so that the transformations may be 
written A — ► > C and C — AI — > A. Flvidence in favour 

of the theory is famished by (1) The distinct mechanical 
properties of the tAvo phases A and (b (2) The micro- 
(structure of these and the indications which it supplies of 
the existence of the mobile phases and M. (3) The 


optical properties, (4) the electrical properties, and (5) the 
thermochemical properties of the phases A and C. 

Mechanical Properties — When silver is rolled, hammered, 
or wire-draun, hardness and tenacity are raised to a 
very high point. For instance, the tensile strength of soft 
silver ina^jin tliis way, be raised from under 10 tons to 
over 20 tons per square inch. A strip of silver made quite 
hard and springy by hammering will, after heating to 
260® C., become so soft that it may be pressed perfectly 
flat on a smooth surface by the slightest pressure from the 
finger. 

Microstructurc — Annealed silver, if in a sufficiently 
mas'll ve form, always shows a crystalline microstructure, 
consisting of skeletons or gtains built up of lamellee of 
similarly oriented units. The microstructure of hardened 
silver is vitreous-looking on the surface, and finely granular 
immediately below the surface. By careful treatment with 
a solvent, the glassy surface and the granular portion 
immediately beloAv can he completely removed, disclosing 
the crystalline grains or skeletons of the C phase more 
or less deformed or broken np. The vitreous layer with 
granules thickly distributed throughout its mass, always 
appears at surfaces of flow, the granules probably being 
produced by the breaking down of the lamella: and the 
setting free of the units of which they are built up. The 
I persistence of the units of the C phase in the granules may 
lie due to then being encased in an envelope of the hardened 
A phase. 

Optical Propertic.s. — Hardened silver, even in its 
modi'rarely attenuated forms, such as beaten leaves and 
deposited films, is highly reflecting and only slightly 
translucent. By heating to 2.30'^ — 3l)(F C,, the leaf or film 
I h(‘Comes trai.sparent and loses much of its reflecting 
quality, but opacity and reflecting power are restored by 
' “ flowing ” or hurnisliiiig live anitealed leaf or film. 

FAectrical J^iopertics. — Silver Avire in the annealed state 
^ has an electrical conductivity 8 — 16 times higher than that 
, of the same wire in the hardimed state. A thermo-junction 
' consisting of a hardened and an annealed silver Avire has 
au Fl.M.F.of 0-17 mii'ro-volt for 1" C. of difference between 
the hot and cold junctions. At 260'^ C. the E.M.F. falls 
to zero, as lln‘ hardened Avire then passes into the soft 
condition. CoppiT, iron, platinum, and magnesium all 
show a measurable K.M.F\ betweiTi the two states. 

Thertnochcmical Properties. — In etching polished or 
hardened silver, the solvent acts first ou live hardened 
phase, leaving the crystalline phase exposed, whereas if 
the hardened metal Avere merely a slightly compacted form 
of the annealed, the latter more open form would be more 
readily attacked and dissolved. 

The author discusses the application of his theory to the 
deformation of the crystalline structure of metals by over- 
' strain as ob.served by Kwing ami lloBenhain (this J., 1899, 
j 834; 1900, 1 1 1,3), the increase in the temsile strength of 
1 a metal produced by draAving it through adie,The hardening 
of iron by thermal treatment aud the mechanical action of 
gases in thF respect (see this J., 1901, 1212), and the 
breaking down of the tenacity and elasticity of metals 
under frequent repetitions or reversals of stress. The great 
inferiority of a Avire Avhich has been hardened by stretching 
; as regards tenacity to one Avhicli has been hardened 
i by druAving through a die, is due to a difference in the 
, structural disposition of the tA\’o phases in the hardened 
I metal. In the stretched Avire the surface layer during 
; stretching mu.st be alternately miide aud broken many 
, times, and is finally left roagh and open. In drawing 
j on the other hand, the flow of the surface as the wire is 
leaving the die, ensures that it is strong aud unbroken. 

I Spathic Iron Ore : Calcinat ion of . C. Lacoisne. 

] Bull. Soc. d’Encourag., 1904, 106| 

j The spathic ores of Western Hungary and Austrian Silesia 
contain 35 per cent, of iron or less, and arc usually calcined 
so as to lessen the cost of transport. The furnaces, lined 
with ordinary brick and cased m sheet iron, hold about 
60 tons, and calcine about 15 tons per 24 hours. Alternate 
layers of ore (3^ tons) and coke (210 kilos.) are charged ; 
and a tube of 25 mm. diameter passes down the centre of 
the furnace, through lateral holes in which fine jets of watei 
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under pressure are injected horizontally into the furnace. 
The reaction of this upon the hot coke, and the subsequent 
combustion of the hydrogen and carbon monoxide pro- 
duced, favour the calcination, so that a saving of half 
the fuel (from 12 to 6 per cent.) formerly used has been 
effected. — J. T. D, 

Tool-Steels ; Rapid — . IT. le (>hatelier. Hull. Soc. 

d’Kucourag., 1904, 106 , 334 — 347. 

The author gives the following analyses of rapid tool 
steels : — 
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We may take the average or typical composition to be: — 
carbon O' 5, silicon 0“2, manganese 0-2, tungsten 12, 
chromium 3'0, molybdenum 1, iron 83 ; but very probably 
this will bo modified in the future, and may revert to the 
higher carbon and lower tungsten and chromium of the 
original rapid steels. I'he points of chief importance in 
considering the progress made or to be made in rapid steels 
are as follows. — 1 . Net price: This is high, say 6 frs 
per kilo., due to the high prices of vanadium (110)> molj b- 
deuum (17), and tungsten (7 frs. per kilo.). 2. Hardness • 
'I'his seems to decrease with tlie carbon, for these sieels 
can ho scratched more easily than high carbon tool steel**. 
3. Frmjddif : Kapid steels are more brittle than caihon 


steels ; to minimise the inchuvenience of this, tools have 
been made of ordinary steel, with a piece of rapid steel 
welded on by the oxyacetylene flame to form the cutting 
edge. Vrohahly carehil determinations of the temperature 
of heating and of the cooling bath would enable a less 
brittle rapid steel to he produced. An over-heated carbon 
' steel scgi-egates and becomes heterogeneous, and no doubt 
i a rapiil steel does the eame ; and this heterogeneity prob- 
ably causes brittleness. 4. Resistance to Temperinf/ : The 
temperature of softening is above 500'’ — 600® C., but an 
hour at 700'’ C. softens the hardest steel completely. Thu 
higher this temperature can be kept the better ; for though 
the average temperature of the tool at work may not reach 
500’ C,, yet the outer portions may be at a much higlu r 
temperature. It is to be remembered that the temperature 
1 of recalescence is about 7no” C., so that as the softening 
I temperature approaches 700° (^. there comes a point where 
; softening is impossible. IMie temp(*ring temperature 
; depends both on the composition of the steel and the initial 
I temperature of heating. A bar with its lower end dipping 
j into water, and heated to fusion at its upper end, then 
j plunged into a zinc-abiminiuiu alloy at 550° showed 
four zones (illustrated in the paper by micro-photographs) 
indicating, at the bottom, the soft atoel unaltered ; above, 
slight softening of the hardened metal on remaining in the 
bath ; above this, perfect temper, homogeneity, with no sign 
of softening, and at the top hard and brittle steel, hetero- 
gi'neous in structure. 5. (h acks : These form one of the 
' troubles of tempering. They arise from sudden changes 
i of voliuue, and the liability to them is greatest with higii 
j carbon and with a low percentage of tungsten. They have 
j two distinct causes : — a. Tlie state of the metal which is 
I stable at a high temperature is not preserved during the 
I sudden cooling, for the non-magnetic metal becomes 
magnetic. This change is accom- 
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pauied by change of volume, produc- 
ing cracks ; and this effect is tlu* 
greater, the eoldt*r and more brittle 
the metal is when the change occurs. 
For this reason the use of metal lie 
baths is advantageous, provided the 
temperature is not high enough to 
allow any softening to take place. Jt 
is probably to avoid cracks, too, that 
the carbon has been gradually lessened 
and the tungsen inci'eased in rapid 
steels, h. Kapid steels as distinguished 
from steels in general exhibit another 
cause of cracks, the same which pro- 
duces them in glass. A drop of water 
on the hot steel, for instance, will 
cause them, hence the recommenda- 
tion that tools of rapid steel should 
be sharpened either dry or in a liberal 
stream of water. In an appendix the 
author gives the following diagrams 
showing the points of transformation 




of the seven studs, the analyses of 
which are given above, determined by 
lioberts - Austen’s method, using the 
modified apparatus of M. Saladin, and 
add*! for comparison a similar curve 
obtained from an ordinary steel with 
0-9 per cent, of carbon (see first figure 
in preceding group). The ordinates 
measure tempi'ratures, the al)Bci'*siL* 
differences of temperature between a 
piece of nickel and the steel under 
experiment. — J. T. D, 

Rapid Steels; Contribution to the 

Theory of . F. Osmond. Bull. 

Soc. d’Eucourag., 1904, 106 , 348 — 
352. 

The specific characters of rapid steels 
are as follows 1 . The critical points 
are lowered during the cooling, when 
the temperature of the previous heating 
is raised ; and if that temperature is 
above a certain minimum aod the metal 
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is oooIkmI tbrou|fh a suiKci^ot range, it remains ^elf^hardened. 
2 . Bisenf the temperature of heating may cause coalescence 
of the points Ar a. 2, and Ar I, or separation of the 
multiple point Ar 3. 2 . 1. 3. Prolonged boating at a low 
temperature is ec^uivalent, as far as the position and form 
of the critical points are cpncemedf to a shorter heating at 
a higher temperature. 4. The hardness acquired is more 
stable during tempering than in the case of carbon steels. 
The explanation of these characters is found in the following 
considerations: — 1 . Suppose a hypereutectoid carbon steel, 
heated to the point Ac 3. 2 . 1 , andsujipo'ie the homogeneous 
redistribution of the carbon above the critical point to bo 
instantaneous. Tlie anron changes to 7 -iron, the carbide 
of the perlite dissolves and the perlite becomes austenite. 
If now cooled, the independent cenieutite plays no part, 
the content of active carbon is that of the eutectoid — 
constant and the final state depends on the rate of cooling. 
Besides the independent cementite, we have, if this rate be 
infinitely slow, ferriie in grains and extra-granular cemen- 
tite ; complete phv’^ico-chemical and structural equilibrium. 
If ordinary, perlite ; physico-chemical equilibrium com- 
plete, structural incomplete. Jf accelerated, sorbite; leas 
complete physico-chemical equilibrium, structural quite 
incomplete. If rapid, troostite, and if very rapid, martensite ; 
the physico chemical equilibrium more incomplete at each 
stage. If the heating be continued above Ac 3.2.1, the 
independent cementite gradually dissolves, and the dissolved 
carbon increases till a temperature is reached depending on 
the total carbon ; and if the siibseiiuent cooling he rapid 
enough to impede the segregation of the independent 
cementite, the final state will depend on the amount of 
carbon originally dissolved, and ns the rapidity of cooling 
increases we shall have successively— troostite and cemen- 
tite; martensite and cementite; martensite and austenite. 
In the austenite, transforiiiation has not begun, and the 
iron is in the 7 - 8 tate. 2 . Suppose a rapid steel similarly 
treated. The effect of the chromium an<l tungsten is to 
impede the segregation of the cementite, so that, as a first 
approximation, and within limits, we can neglect the 
variations in the rate of cooling. Thus, during slow 
cooling, the transformation jioints are lowered further, the 
greater is the excess of carhon content at the beginning 
over that of the eutectoid ; and the carbon-content itself 
depends, directly on the temperature of heating, and 
indirectly on the chemical composition. By varying the 
temperature of heating, and thus the content of dissolved 
carbon, then, we can have as final state, any out) of the 
series, perlite, sorbite, troostite, martensite, austenite, or 
mixtures of them among themselves and with the cementite 
in excess. 3. In rapid steels, the hypothesis of the imme- 
diate redistribution of the carbon above the critical point 
does not represent the facts. Its solution is slow, as is the 
segregation on cooling ; they are two sides of one character. 
Moreover, the cementite is often sphcrolitic, in separated 
nuclei, which further retards the solution of the carbon. 
Thus, unless the heating be very prolonged or the tempera- 
ture very high, the carbon distribution is not homogeneous, 
but there are maxima around tlie cementite nuclei and 
minima between them. On cooling, each portion behaves 
independently, and hence a doubling of the recalescence, 
and a heterogeneous final product, containing always at 
least two constituti'iits. Usually, recalescence will be 
single if the tenqierature has been just above Ac 3 2.1 
(for the independent cementite has hardly begun to diffuse) 
or if it has been very much higher (for the redistributed 
carbon is homogeneous), and it will bo double for inter- 
mediate temperatures. 4. If the temperature be raised 
above the highest temperature spoken of in 3, recalescence 
may again be double ; for partial fusion may separate 
the metal into two constituents of different carbon- 
content, which remain distinct during cooling. 5. Chnmnum, 
tungsten, &c., lower the eutectoid carbon-content, so that 
rapid steels are usually hypereutectoid. In the contrary 
case (or with the hypereutectoid if the cementite he 
sphcrolitic) there may be on cooling u point Ar 3.2, 
independent of Ar. 1 . 6 . The elevation of the temperature 

of softening in rapid steels is not yet definitely explained ; 
it seems to be another result of the difficulty of segregation 
of the carbide. Possibly the austenite is transformed into 
martensite, and thus we get hardening instead of the 


softening that occurs in carbon steels. 7. There is nc 
separate theory of rapid steels; the general theotcy ol 
carbon steels is applicable, if we bear in miud that the 
solution of carbon during heating and segregation durin|i 
cooling are reud^ed difficult by the presence of chioffliaui 
and tunpten, so that we get, without burdening, sdl tht 
series of effects which characterise hardening iii carbon 
steels. — J. T. 1). 

Electrical Resistance of Hardened Carhan Steefs ; Effect 

of Reheating on . Grenet. Bull. Soc. d’Encourac., 

1904, 106 , 353—357. 

Barm of steel (carbon 1*29, manganese 0*07, silicon 0*15, 
phosphorus O’OOfi, sulphur, traces) of different sizes and 
shapes were hardened by heating to varied temperatures, 
and then cooling in dilute sulphuric acid. Their electrical 
resistance was tletermined in this state, and after re- 
heating to varied teniperatures for 10 minutes. Moderately 
energetic hardening exerts no influence on the electric 
resistance (nor, as Charpy has shown, on the dilatation) 
of steels, though it acts energetically on their mechanical 
properties. Ueheating, up to 700° C., acts continuously on 
the incchanicgl properties of those steels. Very energetic 
hardening acts on the electric resistance and on the 
dilatation of these steels, but reheating to 400“^ C. destroys 
this effect completely, while it continues to act more and 
more strongly up to 700° C. on their mechanical properties. 
Thus, increase of mechanical resistivity and of electrical 
resistivity, though produced by the game means, do not 
seem to be due to the same modification of the steel. Cold 
hammering acts on the mechanical properties of steels 
.similarly to moderate hardening, but it has no effect on the 
electric resistance. — J. T. I). 

Nickel Steels', Effect of Heat Treatment on . Grenet. 

Hull. Soc. d’Encourg., 1904, 106 , 358 — 3.59. 

Two samples were examined, containing carbon 0*35, 
manganes(‘ 0*36 and 0*34, nickel 26 '9 and 29 0 percent, 
respectively, and traces of silicon, phosphorus, and sulphur. 
Their temperatures of dilatometric transformation were, ou 
heating .510’ — ,540® and 495° — 53.5'^ (’, respectively, and, on 
cooling below 0° C. Forged and reheated at 925° C., both 
samples showed tlie ordinary microscopic characters of non- 
traufiformed metal. Forged, reheated at 925° C., cooled to- 
80° O., and reheated at 550” C., they showed that, after the 
cooling, part of the meta* had been transformed : they were 
now magnetic; but after reheating they again became non- 
magnetic, though thtdr microscopic aspect w'as the fcame 
us that of the cooled specimens. Possibly the cooling 
separates the elements, not of a eutectic, but of a super- 
saturated solution, and when the transforraation-temperatnrr 
is passed on reheating, only a small proportion of thesi- 
elements recombine. On heating to 800® the metal recovers^ 
the aspect it had bcfofo transformation. The steels, heated 
to 550° C , after having undergone transformation with 
changii of volume at a low temperature, exhibit an increase 
of tensile strength at the elastic limit, an increase of 
maximum timsile strength, and a diminution of elongation, 
as compared with the metals before cooling and reheating. 

J. T. I). 

Iron and Steel; New Process for the Protection of--^ 
from Corrosion. S. Cowper-Goles. Electro-Chem. and 
Metall., 1904, 3, 828— 83G. 

The iron or steel freed from scale or oxid(‘ is placed in a 
closed air-tight iron receptatde coaled ou the inside with 
plumbago and charged with zinc dust. Tbi‘ whole is then 
heated to 5oo°— 600° F. for a few hours, and allowed to 
cool. In order to avoid the formation of too much zine 
oxide, the air is exhausted from the receptacle before the 
heating, or about 3 per cent, of carbon in a very fine slate 
of division is added to the zinc dust. The thickness of the 
coating depends on the temperature and the duiation of 
heating. The pr«»ces8 (“ Sberardising ’’) can also be applied 
to the coating of iron with copper, aluminium and antimony,, 
and of aluminium and copper with zinc. Copper and its- 
alloys when subjected to the process are case-hardened, and 
can indeed be rendered so hard on the surface as to turn 
the edge of a steel tool. Various advantages are claimed 
for the process over the ordinary method of hot galvanising. 

—A. S. 



JOtfSNAL AND PATENT I^TSBATUSS Ok X 7»l 


Platinum in WoUastonite, found in Sumatra, L. Him- 

desh^gen. Inst. Min. & M«t., July ^1, 1904. 

The author dasoribes a deposit of wbllastonite associated I 
with garnet (jpros&ularitey, bornite, gold, and platinum | 
which occurs in old schists near the Singenggoe Kiver, | 
which have been penetrated by granite and subsequently 
overlaid by augite-diorite and by volcanic rocks. lie 
considers that the present ore-deposit was originally “a 
layer or big tens " of limestone included within the schists, 
and that the alteration into wollastonite and garnet has , 
been effected by the intrusion of “ apophyses of granite,” 
the introduction of copper, gold, platinum, &c., having l>een 
subsequently effected by hot springs. The absence oi' ! 
serpentine and of magnesian compounds generally is re- i 
marked upon by the author. A sample of slightly 
decomposed wollustouite gave G grms. of platinum with 
4 grms. of gold and 2 grms. of silver per 1,000 kilos. 
Grains of gold and platinum are found in the river sands 
below the ore-deposit. — J. H . C. 

Platinum and its Deterioration ; Some Notes on . I 

W. Campbell. Electroehem. Ind., 1904,2, — 201. 

The chief causes of the deterioration of platinum seem to 
be its volatility at high temperatures and the fact that 
heating above 1,000^ C. for any length of time causes 
brittleness. This brittleness may be due to crystallisation, 
to the formation of compounds, or to the absorption and 
evolution of gases. The author considers the matter par- 
ticularly as it affects the use of this metal in resistance 
thermometers and thermo-couples. The greatest alteration 
is caused by heating in a reduciug atmosphere in presence 
of siliceous material.— 11. S. H. 


ZnO.ZnS 04 »iid 2 ZnO.ZnS 04 . Motallio sdno does not cause 
separation of basic sulphate from a solution of pure zinc 
sulphate. (See also this J., 1903, 368, 626.)— A. S. 

Plast‘ Furnace Charges; A Graphic Method for the Com- 
putatimi of C. Q. Bannister. Inst. Min. and MeJ.,. 

July 21, 1904, 

TiiK method proposed by the autiior is somewhat similar to 
that devised by H. C. Jenkins (J. Iron and Steel Inst., I89i.. 
ir»I), but it merely requires a sheet of squared paper, no 
slide-rule being necessary. The author gives a diagram io 
illustration of his method. (See also this J., 1892, 821.) 

— J. H. 0. 

Sulphur in Iron; Rapid Method for the Determination 
of Total — by Evolution. S. S. Knight. XXllI.^ 
page 800. 

English Patents, 

Iron Sand, whether Natural, or Prepared by Reducivy 
Iron Ore or Iron Wastes; Converting into Bri- 

quettes. T. Rouse and H. Cohn, London. Eng. Pat. 
]7,44.'>, Aug. 11, 1903. 

Ikon sand concentrates, powdered iron ore, blue-billy, or 
the like, are agglomerated into blocks by means of a solution 
of water-glass, and the blocks are hardened in a chamber 
through which hot air and steam are passed, so that the- 
atmosphere of the chamber may be kept hot and moist 
without coiuiensation of water. Compare Eng. Pat 21,880* 
of 1902, and 15,188 of 1903 j this J., 1903, 1090, and 1904,. 
664.— K. S. 


Ijcad and Tin ; Behaviour of Alloys of towards I 

Acids. O. Sackiir. Z. Elektroehem, 1 904, 10, 522 — .'>29. | 

Hv determining the equilibrium established when lead-tin j 
alloys are acted on by acidified solutions of lead salts and J 
of tin salts, it is shown (1) that, above 10 per cent, lead i 
is present in the free state, and below 10 per cent, in solid | 
solution ; (2) that tin forms solid solutions up to 3 per | 
cent.; and (3) that no chemical compound is formed by ' 
the metals, further, a series of alloys was exposed to the | 
solvent action of dilute acetic acid of various strengths, j 
agitated by a constant supply of air. The lead is directly ; 
dissolved, Avhilst the tin goes into solution secondarily | 
by precipitating an equivalent quantity of lead from the j 
previously formed salt ; a coating of pure lead is thus left j 
on the alloy, and from this point onward the sum of lead j 
and tin dissolved is approximately independent of the com- j 
position of the alloy. The greater the air supply the more j 
metal goes into solution, but only when the alloy contains , 
above 30 per cent, of load. Lactic acid dissolves compura- j 
tivi*ly more tin than acetic acid of the same strength. 

— W. A. C. I 

Metal Substitution. A. J. J. Vandevelde and C. E. j 

Wa.^teels. Bull. .\cad. roy. Belg,, 1901, 331—360. 

Chera. Centr., 1904, 1, 1629. | 

The influence of temperature and concentration on the rate 
of substitution of copper in aqueous alcoholic sulphate solu- ! 
tion by zinc was determined. The experiments were made 
at temperatures of 24'’ — 25"', 17°— is'’, and T'’— S’ G., with 
aqueous alcoholic solutions containing equal amounts of 
<!opper sulphate but varying proportions of water and alcohol. 
In general, increase of temperature caused an increase in 
the rate of substitution. The initial velocity of reaction is | 
greatest in pure aqueous solutions, and, in aqueous alcoholic j 
solutions, decreases as the proportion of alcohol increases. | 
After some hours, tlie maximum rate of substitution occurs | 
ii\ aqueous solutions at low temperatures, but in aqueous 
alcoholic solutions, containing increasing proportions of ' 
alcohol, at higher temperatures. The reaction is a double j 
one, being chiefly a simple substitution, with separation of ' 
copper, in the first stage, and formation of an insoluble j 
basic zinc sulphate in the second. Low temperature and | 
alcohol retard the metal substitution, but favour the form- i 
aiion of basic salts. The precipitate which separates is j 
a mixture of metallic copper with the basic sulphates 


Sulphide Ores or Compounds ; Treating preparatory 
to Smelting. T. Huntington and F. Ileberleiu, London. 
Eng. Pat. 13,454, June 16, 1903. 

The sulphide ores are roasted in a suitable furnace “ until 
the jiroportion of sulphur is reduced to a suitable degree,’^ 
and are then quickly cooled by the aid of water. The cooled 
ore is then placed upon a layer of hot ore or fuel in n- 
receptaclc through which a current of air is passed, whereby 
the oxidation is completed, and the mass is fitted for 
transference to a blast furnace for reduction of the metal. 
Compare Eng. i^ats. 8064 of 1896, and 3795 of 1897 ; this 
J., 1897, 543 and 683.— -E. S. 

Ores [Zinc Sulphide or Compler’] ; Treatment q/'— — ♦ 
C. Cory, Swansea. Eng. Fat. 14,013, June 23, 1903. 

Zinc sulphide ores are mixed with coal and with a smalt 
proportion of sago (say from .J to 2 per cent, of the- 
mixture), and the powdered mixture is subjected to the 
action of live steam, hot enough to rupture the starch cell a 
of the sago. The plastic mass is then made into briquettes, 
which are heated in retorts lined with carborundum, to* 
obtain zinc by distillation. I’he liriquelting with the aid of 
sago, used as described, of sulphide aud complex ores, 
generally, is also claimed.— E. S. 

United States Patents. 

Sulphides from Ores ; Apparatus for Use in certain 
Processes fm- Ejrtractmg — . G. 1) Delprat, Assignor 
to Broken Hill Proprietary Co., both of Australia* 
U.8. Pat. 763,662, June 28, 1904. 

The invention relates to apparatus for use in the process' 
of floating concentrates from ores to the surface of a body- 
of liquid. A pan having an inclined bottom is provided 
with an adjustable distributing plate at its upper end, having 
its lower edge close to the bottom of the pan. There is a 
discharge for the concentrates at the upper part of the pan, 
over a sump at the lower end of the inclined bottom ; a 
vertical baffle-plate extends from the beginning of the 
discharge to near the lower edge of the bottom, separating 
the sump from the pan, and maintHiniiig a submerged 
entrance to the sump for the tailings from the pan. Means 
for feeding ore and acid solution, and for heating the pan, 
are provided. See also Eng. Pat. 27,132 of 1903 j this J., 
1904, 610.— E. S. 
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Smelting and lieducing Mttais ; Process of . C. 

Diesler^ CoMuutz, Germany. U.S. Pat. 764,044, Jul\ 5, 
iy04. 

Seb Knjr. Pat. 9:?0 of 1901 ; this J., 1902, 2G1.— T. P. 11. 

Ore Separatoi ; M(tgnffir . F, J, Kin;?, Cnndor, 

Surrey. U.S. Pat. 7Gr),013, July 12, 1904. 

See Kng. Pat. .5209 of 1902 ; this J., 1902, 1399.- T. F. P» 
French Patent. 

Ores; Treatment of . [^Vacmim Fdler for Sohitions 

of Metals.^ The Rapid ( 'yuiiide 'I'reatmcnt, Limited. 
Fr. Pat. ;U(J,23S. Fob. C, 1904. 

The crushed ores are placed, with the dissolving fjolutior, 
in a cIoshI rotating, horizontal cylinder, •with filter! ni? 
material arranged within its sides and ends upon a grill 
of wooden supports, in sueli iiiaiiner that the vacuous 
spaces communicate with a cased aperture centrally jiIucimI 
at one end of the cGinder, from which the filtered liquid 
Hows doiMi a vertical pipe connecttal to a pump, hy means 
of Avhich a partial vacuum is formed on the discharge side of 
tlie filtering material The soheut solutiou is supplied to 
the cylinder through a pipe in connection with a forcing 
ymmp and an ozonising apparatus, so that air or ozonised 
air may be introduced. lU mcan.s of the pump, pressure, 
say not exceeding 1 kilo, per sq. cm., may he put upon the 
<‘ontents of the CA Under on the supply side of the filtering 
material. After tlie solvent solution and Avashiiigs hav(‘ 
been forced through the tilt<‘ring material, leaving th(‘ 
layers of pulp praetically dr\, the revolution of the CAliiider 
is suspended, so that tlie dried pulp may fall hy gravity on 
the simultaneous ccs.salion of the out -draught and eslah- 
lishment of equilibrium between the opposite sides of the 
tilteriiiii material. 'I'he e\linder has removable doors on its 
sides for charging and discharging. — E. S 

XI.-ELECTEO-CHEMISTRT AND 
ELECTRO-METALLURGY, 

(.,4.)— ELECTRO-CHEMISTRY. 

Ahmintum Anodes; Dimensions of Films on . 

W. K. Mott. ' Electrochem. Ind., 1904, 2, 268 — 271. 

In studying the formation of anode films on aluminium 
electrodes in phosphate solutions, the author finds that the 
thickness of the film is approximately a linear function of 
the voltage. Various methods were used for measuring 
the thickness. From the gain in weight of the anode, as 
also from the coulombs required for the formation, the 
calculation can be made. Hy the interfercnci* colours of 
the film an accurate and easy method of mi'asurement is 
available, whilst by actually separating the film from the 
metal the thickness can be directly measured. The ap- 
proximate thickness ivith different voltage is given as : — 
1 volt, ()■ 000001 cm.; 20, ()• 00002; 80, 0*00008 ; and 

320 volts. O’ 0003 eui. — 11. IS. II. 

Hydrosidphites [ //ypos?//j;/u7c.s] of Sodium and Calcium; 

FleetrolyUe Preparation of . A. IL Frank. Eiek- 

trochera., 190L 9, 450 — 1.52 

The author describes his work cn this subject, and in 
particular replii s to the criticism of Fibs and Becker (this J., 
1904, 611). The stateraont that a taturated solution of 
calcium bisulphite contains finly 9 • 3 grms. jier litre, is said 
to be quite incorrect ; solutions containing up to 90 grins, 
are in everyday use, and Avitli such concentrated solutions 
the solid calcium hydrosolphite can be electrolytically 
prepared -with a good yield. — K. S. II. 

English Patent.s. 

Ozonising Air and other Gases ; Apparatus for . 

Jl. F, Wood-Smith, London. Eng. Bat. 17,885, Aug. 18, 
1903. 

The invention relates to improvements in ozonising 
apparatus of the Andreoli type. A plate of sheet metal. 


such as aluminium, is provided on one or both of its faces 
with a number of projecting points, formed by stamping 
holes alternately from opposite sides of the plate. Spacing 
pieces separate the points from tAvo dielectric plates of 
micanite, arranged one on each side of the aluminium plate, 
and metal plates are fixed against the outer surfaces of the 
micanite. — B. N. 


(J5.)-ELECTllO-METALLURGr. 

Jlefining Gold Alloys; Electrolytic Process of . 

E. Wohlwill. Electrochem. Ind,, 1904, 2, 261 — 264. 

The author extends his previous article (this J., 1901, 717) 
by considering the factors which limit the more geneitil 
application of the electrolytic process. On account of the 
loAv temperature and current density employed, the Phila- 
delphia results do not give satisfactory data. If the 
temperature be raised from .50'^ — 55'" (L to 65'^ — 70° C., 
gold containing up to 1.5 per cent, of silver can be dealt with 
advantageously by this method. Moreover, the interest 
charges are considerably reduced, since it is possible to 
recover from 80 to 82 per ceut. of the anode gold in 24 
hours, wheu tlie current density is increased to the proper 
extent.— R. S. II. 

Electrolysis with well- si ir red Electrolytes. H. Sand. 

Z. Elektrochem., 1904, 9, 4.52 — 454. 

Rfferring to the recent publication of Amberg (this .7 , 
1J104, 667), the author draAvs attention to his work on the 
electrolysis of an acid solution of copper sulphate (this J,, 
1901, 725). From this it appears that the current dcnsit\ 
is only limited by the rapidity of rotation of the electrode, ami 
that consequently the condition of the raetal deposit is nol 
directly dependent on the current density. The effect of 
stirring is to diminish the alterations of concentration in the 
imnu'diate neighbourhood of tlie cathode, Avhich alone an* 
capable of exerting a very great inflmuici* on the nature of 
the d<*posit. — R. S. 11. 

English Patent. 

Metallic Compounds ; Deducing of , and Fusing of 

Metals, in particular of Is' ichel and Iron, in the Kleetrw 
Furnace. C. I). Abel, London. From Siemens ami 
Halske Akt.-Ges, Berlin. Eng. Pat. 19,300, Sept. 8, 

1903. 

In the reduction of metallic compounds (p.articularly of 
uicktd protoxide) and in the fusing of metals, such as nicked 
and iron, in the electric furnace, the lower carbon electrode 
i.s covered, before the process begins, with a layer of slag, 
such as of magnesia, with an addition of fluorspar, con- 
ducting to electricity, and such as may remain “ in a tough 
or .solidified form at the reducing or smelting temperature,” 

- E. 8.' 

United States Patent. 

}’nnadiuin and its Alloys; Process of Manufacturinq 
. G. Girt, Paris. U.S. Pat. 765,001, July 12, 

1904. 

See Fr. Pat, ,340,413 of 1904 ; following these. - T. F. B. 

French Patent, 

Vanadium and its Alloys ; [Electrolytic'] Minnfacture 
of . G. Gin. Fr. Pat. 310,413, Feb. 13, 1904. 

The process consists in electrolysing a bath of fused 
calcium fluoride, in which the cathode is a block of steel, 
and the anode is an agglomerated mixture of carbon with a 
vanadium oxide. The bath is fed with a certain quantity 
of fluoride of iron or of other metal, an alloy ot which 
with vanadium it is desired to obtain. The decomposition 
of such a fluoride assists the process, and supplies the 
fluorine which continuously regenerates the electrolyte at ' 
the expense of the anode, and plays the part of the medium 
of transmission of the vanadium from the anode to the 
cathode. (See this J., 1903, 1248),--E. S. 
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in.-FATTI OILS. FATS. WAXES. 
ANDSOif. 

Ben Oil} Nature and Commercial XJten of . Bull. 

Imp. Inst. (Suppl. to Board of Trade J.), 1904, 2, 
117—120. 

“Ben” or “Behen” oil is obtained from the seeds of 
Monnga pterygosperma and M. aptera. A sample of pods 
and seeds of M. pierygospemia from Northern Nigeria 
yielded, on extraction with ether, ll8 per cent, of a pale 
yellow, almost odourless oil, having a bland, agreeable 
taste. By filtration at 17'^ — 18'’ C. the oil was separated 
into a liquid and a solid portion, which gave the following 
results on analysis : — 

-- - Liquid Portion. Solid Portion. 


Cproviouriy treated with 1— per cent, of ftlitali sotutfon) 
and also with water, soap solution, or g<»tatiQ soktion 
according to rotjuirements.— C. A, M. 

French Patent. 

Soap containing Alcohol, A. Wolflf. Fr. Pat. 340,247, 

I Feb. 8, 1904. 

j TflK claim is for a soap containing, t.g., 15 parts of au- 
j hydrous cocoanut oil soap, 5 parts of water, and 80 parts 
j of alcohol, with or without the addition of perfumes or 
disinfectants.— C. A. M. 


Xin.-PIGMENTS. PAINTS: RESINS. 
VARNISHES: INDIA-RUBBER, Etc. 


Spreilln SMVity at 15“ C (i-nu 

Acid val ue JS * .1 

Free fatty acids (as oleic f ^ ^ 

acid) J 

Siipunification value 1R!)'2 IJU' t 

Iodine value 70*7 

Another sample of ben oil, from Jamaica, was separated 
by filtration at H'" 0. into 60 per cent, of a pale yellow 
oil and 40 per cent, of ii nearly white, solid fat. On 
analysis the following results were obtained : — 


Liquid Portion Solid Portion. 


Speoill” grii\ ity 

Acid value 

Free fatly acids (aa oleic ) p 

Sauonilloatiou value 

Iodine value 


•012 tat 10'* C. 

♦0*8(550 at 


100® c. 

8*7 

7*2 

4'i 

3-6 

ion *.5 

103*0 

70-1 

C5**2 


* (Joniparcd with water at 1.")" 0. 

If bcu oil could bo produced at a sufficiently cheap rate, 
it would be likely to find a market as an edible oil, whilst 
the liquid portion might be of use as a lubricant for fine 
machinery. (See also Lewkowitseh, this ,1., 1904, 2.5), 

—A. S. 

English Patents. 

0/7, V / Appliance [and Process'] for Use in Refining . 

T. Maculpiiie, Loudon. Eng. Put. 15,457, July 13, 1904. 
An upright cylindrical vessel, the bottorn of which is 
couieal in shape, and provided with a draw-off cock and 
perforated false bottom, is partially filled with granular 
material, such as coKc, &c. Pipes for introducing com- 
pressed air, and the solution with which the oil is to be 
treated, enter the vessel below the false bottom, on which 
the granular material rests. The refining reagent is run 
into the vessel and allowed to saturate the granular 
material, the excess being run off. The crude oil is then 
introduced, and agitated with the granular material by 
blowing compressed air through the mass. — T. F. B. 

Fat or Wax-like Substances from Hydrous Mate,rials ; 

Extraction of . T. A. Ilearson, Londoh ; F. Frank 

and M. Ziegler, Berlin. Eng. Pat. 4867, Feb. 27, 1904. 

The raw material is extracted without preliminary drying 
by means of vapours of ben/.ene, carbon bisulphide, 
acetone, alcohol, chloroform, or carbon tetrachloride, and 
the mixed solvent and water vapours are subsequently con- 
densed in a receiver, where separation takes place through 
gravitation . — ‘X A. M. 

Lubricants t Production of . W. P. Thompson, 

London and Liverpool. From Ges. z. Verwerthung der 
Boleg^solien Wasserldslichen Mineralble u. Kohlenwas- 
serstoffe, G. m. h. H., Berlin. Eog. Pat. 13,473, June 16, 
1903. 

Mineeal oils soluble in water (this J., 1904, 6W). are 
oxidised by ozone ov compressed air at 70^ — 105® C., and 
then mixed with a small proportion of eeresin or paraffin 


(J?.)- RESINS, VARNISHES. 

Kami Resin; Supposed from Queensland, Bull. 

Imp. Inst. (Suppl. to Board of Trade J.), 1904, 2 , 91 — 92. 

The sample consisted of a single rounded block, weighing 
about 3 lb., composed of a bright yellow transparent resin 
with u number of dark streaks and opaque patches scattered 
throughout its mass. The resin had a pleasant aromatic 
odour, was completely soluble in alcohol and ether, slightly 
"olublc in benzene, and very slightly so in chloroform. 
Sp. gr, 1*0543; acid value, 136*6; ash, 0*13 per cent. 
The essential constituents of the resin are the same as 
those of the resin of Callitris verrucosa, vtz,, pimaric and 
j oallitrolic acids (see this J., 1901, 1222), and it may 
therefore be regarded as a sandarac derived from a species 
of Callilrts, Commercial sandarucs occur in characteristic, 
elongated, light yellow tears, the most valuable variety 
(60.y. — 70s. per cwt.) being African sandarac obtained 
from Callitris (piadrivalvis. The Queensland resin, owing 
to its unusual form, would probably be worth only 25s.to 30.1. 
per cwt., instead of the 35s. per ewt. obtained for the 
ordinary tear form of Australian sandarac. — A. 8. 

Tacamahac Resin, Commercial ; Constitution of — — , 

A. Tschirch and O. 8aal. XX., page 798. 

i (C.)— INDIA-RUBBER, &c. 

Rubber from British Central Africa. Bull. Imp. Inst. 
(Suppl. to Board of Trade J.), 1904, 2, 83. 

A 8A?n’LB of rubber as collected and offered for sale by 
the natives of British C'enlral Africa, and stated to be 
obtained from the vines of the indigenous Landolphias, 
was examined. The rubber was not sticky and exbibifed 
I good elasticity and tenacity. It gave the following rcsulta 
j on analysis: — Moisture, 1*3— 1*5; caoutchouc, 87 ' 5 — 

I 89*7; resin, 4*7 — 4*8; dirt, 4*2 — 6*3; ash (included im 
dirt), 0*6 — 0*8 per cent. The sample may he regarded 
us good, clean ball rubber. It w'as valued at 3.i. 2d,— 3s. Sd, 

I per lb. on the Loudon market. —A. S, 

“ il/pa*”’ Rubber from Amatongaland, Natal. Bull. Imp. 
Inst. (Suppl. to Board of Trade J.), 1904, 2, 94—95. 

The specimen rubber was obtained from the “Mpai”or. 
“ Mfubu ” tree, probably a species of Ficus. It consisted 
of a light-brown, flat, elongated cake. The material had 
a somewhat fibrous structure, resembling that of gutta- 
percha; it exhibited very little elasticity, hut considerable 
tenacity. In warm water it softened a litile without 
becoming sticky and could thou be readily drawn out. 
The specimen contained: — Moisture, 28*4; resin, 49*9;; 
caoutchouc, 19*6 ; dirt, 2*1 ; ash (included in dirt), 0*79 
per cent. It is worth about lO^rf. or llrf. per lb. — A. 8. 

Rubber of Laudolphia Kirhii fiom Amatongaland, Natal, 
Bull, Imp. Inst. (Suppl. to Board of Trade J.), 1904, 
95—96. 

Two capsules of rubber from the ** Ibgtigu” vine, Lanr- 
dolphia . Kirkii, have been examined. The rubber WrO 
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Ufffet pinki«h-brown externally, but deep reddisb-brown 
^tild; it was not sticky, and exhibited very good 
elasticity and tenacity. On chemical exatnination the 
samples furnished the following results : — 


1 Sam|)loA. j Sample It. 

I Per Out. { PerOeut. 

]VloHt\.r<‘ 7’7 ■ {J-l 

(JaoiiU’lioiH Hi)' I 75*7 

ReKin 1 O'l) 10*3 

Jtirl r.';t 4-0 

Ash (mcludi'd 111 dii‘1 J O'.'tl 0'.*t7 


The rubber thus appears to he of good quality and would be 
worth about 4«. per lb. in the London market as compared 
with 4 a. 8(L per lb. for fine I’ara rubber. — A. 

Caoutchouc Molecule ; Decomposition of the with 

Formation of a Cifchc Hydrocarbon. K. Ditmar. 

Mmiatsh. f. Chem., lix) !, 25, 4G4— 474. 

Thv. author has examined further the amorphous yellow 
product obffiined by the action of concentrated nitric acid 
on crude Para caoutchouc (see this J., 1902, (>26, 1404). 
no gnus, of crude I’ara rubber in very small pieces were 
exhausted with acetone for the removal of resin, fat, and 
oils, and th(‘ residue was extracted successively with 
4'4 per cent, caustic potash solution and distilled water, 
and dried in vacuo over sulphuric acid, till of constant 
weight. The caoutchouc so obtained is soluble in the 
usual solvents and also in melted paraffin, hot bcnzaldehyde, 
and quinoline. The crude rubber also is soluble in the 
two latter solvents. From a warm quinoline solution the 
caoutchouc separates on cooling, and also on treatment 
with ether, in the form of (dastic structureless pellicles, 
which can be kneaded together and remain plastic for a long 
time. The best results on nitration Avere obtained with red 
fuming nitric acid. The nitro product is soluble in glacial 
acetic acid, acetone, and quinoline, but is reprecipitated from 
solution by ether. The alkali salts of the product are 
soluble in water. From the results of reduction, acety luting, 
and other expi'riinentH. the author concludes that the nitro 
product is the rj.fj-dinitro-2.3-dihydro- or 3.(»-dinitro-2.,')- 
dihydrocumic acid, C;,n-.(),n.,(N(L) 2 .CO()H. — A. S. 

‘Caoutchouc and its DhtUlation Products ; Chemistry of 
. 11. Ditmar. Her., 1904, 37, 2130—2434. 

Tiif. author considers that the product obtained by Wallach 
(Aiinalen, 238 , 87) by the action of fuming nitric acid on the 
sesquiterpene, CI 15 FT 20 isolated from cubeb, patchouli, gal ban, 
cade, and sabine oils, is identical with the dinitrocompound 
(.').6-dinitro-2. 3-dihydro- or 3.G-dioitro-2.5-dihydrocauiic 
acid) formed by the action of nitric acid on rubber (this J., 
1902, 626; Her., 1902, 36 , 1948, 3265; also preceding 
abstract). From the beliaviour to nitric acid of the products 
of the destructive distillation of caoutchouc, the author 
concludes that this nitric acid reaction is a general one for 
sosqui-, di-, and polyterpenes. 0 *.5 kilo, of crude I’ara rubber 
'Was destructively distilled, and the crude oil obtained, tbe 
so-called “ cautchoucine ” fractionated, the following portions 
l>eing collected : — (1) 35" — 70° C., isoprene fraction, colour- 
less, very mobile liquid ; (2) 70° — 150° C., slightly yellowish, 
mobile liquid; (3) 150' — 200° C., dipentene fraction, 
brownish, mobile liquid ; (4) 200° — 300° C., hevene fraction, 
dark brown, mobile liquid ; and (5) above 300° C., di- and 
4 )olyterpene fraction, very dark brown, oily liquid. It was 
found on treating the fractions with nitric acid, that the 
course of reaction was different with the concentrated and 
with tbe fuming acid, but the final products were the same 
with both reagents. Fractions (1) to (4) gave resins; 
fraction (6) gave a eolution which when poured into water 
yielded a large amount of the dinitro compound. From 
the resins yielded by (3) and (4), 0*1 and 0 8 grm., 
respectively, of the dinitro compound were isolated. 

— A. S. 


XIT.-TAMINO: LEATHER. GLUE. SIZE. 

CDtvi-Diut) Pods of Ceesalpinia Coriorta from India. 
Bull. Imp. Inst. (Suppl. to Board of Trade J.), 1904, 
2 , 92—93. 

The sample (No. 18.545) consisted principally of husks 
with a few small unbroken fruits containing one or two 
minute black seeds. It resembled in appearance the divi- 
divi of commerce. In the following table are given the 
results of the chemical examination of the present sample, 
two samples of Indian divi-diri previously examined, and a 
specimen received from Queensland in 1898 : — 


Jn.liim Samples. j 




No.l8,r>l5. 

No. 8026. i 

No. AOiS. 




Per Cent. 

J’er Cent. 

Per cent. 

Per Cent. 

Taimni (eali'iilatcil 

[ on 

45-4 

1 19-7 1 

S2*8 j 

fil*4 

iTiatPoal til n il 

lit 


1 

1 


I0B“ 1’.) 






Total soliililc mattf 

•r . . 

UH'.'i 

65*9 

46*0 

68‘« 

Moisture 


1 i:p:j 

1 1 

ia‘1 

15'(» 

Ash {calcium 

env- 

2-6 

! fp] ' 


2-2 


bonnie, with a hi tic ] 
fpm<* oxide and j 
SI lion). 1 


'I'he present specimen is thus of much better quality than 
cither of the previous Indian samples, and would probably 
sell readily at 8/. 10a. to Ml. per ton. — A. S, 


Hlcachhiy of Leather. 11. Ivohnstein. Der Gerber, 1904, 
30 , 189—190. 

Methods for bleaching leather may be divided into (a) 
natural and (b) chemical iirocesH’s. The former comprise 
the action of direct suLlight, only applicable to oil-leathers, 
and freezing, 10111011 gives a very soft leather. When in- 
organic ufdds are used, it is advisable to dry out and then 
bleach, as such acids, if allowed to penetrate right througli 
the liide^, are difficult to remove by washing. Oxalic acid, 
sulphuric acid, and sulphurous acid vapour are used, also 
lead acetate solution (9 kilos, in 320 litres of water), with a 
subsequent bath of sulphuric acid (3l kilos, in 320 litres of 
water). Potassium permanganate with sulphuric acid, also 
hydrogen peroxide, liave pioved too cosily; but the use of 
barium or sodium peroxide is e.stablished in America. 3’he 
last is employed as follows;— I kilo, of sulphuric acid 
(66° D.) IS poured into 400 litres of cold water, 1*75 kilos, 
of sodium peroxide are gradually added, and finally 
ammonia until the liquor is faintly alkaline to litmus. 
A bleaching effect is secured by mixing white or bluish 
white solid materials, such as tale, china-clay, or “ barytes ” 
with the fat -liquor. — -11. L. J. 

[Spucing'] on Upper Leather ; Formation of White Patches 
. W. Eitiier. Der Gerber, 1904, 30 , 173 — 174. 

Mi'Seum specimens of chrome-leather containing 5 per cent, 
of grease (soup and moSllon and neut.sfoot oil ), which had 
been left in contact with vegetable-tanned leather (horse), 
containing 17 per ceut. of grease, showed clearly-defined 
white patches at the points of contact. These proved to be 
stearin crystals, which had penetrated right through the 
chrome-leather, and showed on both sides. No evidence 
could be obtained as to whether these had passed from tbe 
one leather to tbe other in a state of solution, i.e., dissolved 
in the more fluid components of the grease used on the 
vegetable tanned leather, or whether they had passed 
directly through the membrane represented by the chrome- 
leather as crystalloid substances are known to do. The 
author cites the appearance of magnesium sulphate on the 
surface of boots, arising from the loading material in the 
canvas linings, and considers, as a practical result, that 
stearine should be avoided in the fat-liquoring of chrome- 
leather and the greasing of lightly tanned calf, whilst its use 
is indicated for heavily tann^ or hot-stuffed chrome goods. 

— B. L. J. 




mrmr my ., to ♦ xfii. 


English PAiKN^i 

ffideSi Shins, and Sides of Leather f Apparatus for Treating 

( Bleaching] . E. C. Amidon, Corr}% Pa., U.S.A. 

Eng. Pftt. 11,249, May 16, 1904. Under Intornat. Cont,, 
.Tan. 28, 1904. 

J^Eiv U.S. Pat. 759,844 of 1904 ; this J., 1904, BTl.—T. E. P,. 


XVI.-SUGAR, STARCH. GHM. Etc. 

English Patent, 

i^tairh and Dextrine ; Method of and Apparatus for the 

Production of Soluble . (yalico Printers’ Assoe,, 

Titd., Manchester, and W. Browning and ,1. ,T. Barlow, 
Accrington. Eng. Pat. 19,499, Sept. 10, 190.1. 

Sek Fr. Pat. 836,903 of 1903 ; this ,1., 1904, 449. -T. E. B. 

French Patents, 

Starch ,* JVocc.vjf atid Apparatus for the Continuous 

Extraction of . W. 41. Uhland. Fr. Put. 338,792, 

Kov. 11, 1003. (See this J., 1903, 642). 

Ti[e starch iniljc is directed downwards, the velocity of the 
s'urrent being slowly and gradually retarded, the movement 
of the deposited starch being aucelerated as the lower part 
]s reached, while the water is drawn off laterally. The 
upper part of the apparatus is cylindrical or polygonal, the 
lower conical ; the supply pip(; rests entirely submerged in 
ti cvlind(‘r to allow of tlie escape of eutrauied air, while a 
-senes of baffles directs the water laterally to the overflow, 
the rate of escape being regulated 1)\ cocks. There is a 
special arrangement for drawing off the He])arate<l starch, 
•consisting ot a cock of large diameter and wide aperture, 
and capabl(‘ of being closed or regulated instantly so as to 
, 1 'un off the starch at the exact speiid found most suitable. 

— L. J. de T\b 

Achroodertrin ; Process of Manufaeturiug — — by Treat- 
ment of Peat. G. Kevuaiul. Fr. Pat. 310.719, Feb. 2r), 
1904. 

See U.S. Pat. 701, .0 42 of 1904 ; this .1 , 1904, 72l.~ T F B. 


XTII.-BREWING. WINES, SPIRITS. Etc. 

Albuminoid - (hntent of Barley', Smple. Method for 

Measuring the , by J^appenheim's Triacii Solution. 

P. Lindner. Woch. f. Bran,, 1904. 21, 397--398. 
PAPrENiiEiM’s triacid solution (see U. Pepper, Woch. f. 
Bran., 1903, 20, [29]), which in the form of the base 
•contains the colouring matter of Unna’s Methylene Blue 
*jnd Eosiny, has been suggested as a means of obtaining some 
idea of the proportion ot albuminoids present in barley and 
in food preparation.s. The author has examined, by means 
of this dyestuff, three specimens of barley containing 8, 
12*7, and 16*1 per cent, of albuminoids, tlelormineci by 
ICjeldahl's method. It was found that the i)riuoipttl seat of 
the albuminoids, which are coloured red by the above d\e- 
lie.s in the layers of cells situate immediately below tho 
aleurone layers and especially in the neighbourhood of the 
<entral furrow. Although there is a considerable difference 
in appearance between the cross sections of the barley con- 
taining 8 percent, and of that containing 16*1 per cent, of 
albuminoids, yet no conclusion can be drawn therefrom 
concerning the whole corn. The author therefore adopted 
the procedure made use of by Weissbein in the examina- 
tion of food preparations; 0*2 grm. ot the finely-powdered 
barley was placed in a small tube, together with 10 c.c. 
of water and 6 drops of the dyestuff solution. The tube i 
was well shaken up several times, and at the end of five 
minutes was centnfugalised in a hand machine. In two ; 
minutes th^ meal was found to be collected at the pointed 
cud of th0 tube, and the coloured liquid was poured oil'. ' 
To remove excess of the dyestuff, the meal was stirred up , 
with 2 c.c. of water, the volume of which was then made up 
to ahotit 10 c.c. } this liquid was then separated by ceutrifu- 
gultsin^!. The appearance of the residue, varies considerably, i 


I harloys |»oo»o5t iu albuminoids appUeriug blue to;gret»u, 
i the others being sprinkled with rel lo order to 
different barleys better, the residual meal was stirred up 
i with 1 c.c. of water and quickly poured out on to ,a stiff 
i card and spread out so as just to cover a circle “ 10 cm.” 

, in diameter, any liquid being then removed by means of 
filter paper. When dry the various preparations may bo 
compared with one another and with a permanent prepara- 
tion. Working thus it i.s easy to .analyse four barleys in 
; this way iu 20 minutes, and so discover whether they are 
! rich or poor in albuminoids.— -T. U, F, 

Matt icith Short Aerospire and the Beer yielded by it. 

B. Holzhauser. Woch. f. Bran., 19U4, 21, 403 — 404. 

In the preparation of mult with short acrospire growth, 
which the author recommends for beers of the l*ilsener 
type, it is important not to steep for too great a periol. 
Using the aeration method of steeping, a total of 26 hours 
under water and 26 hours dry is Hiifflcient. The author 
gives the details of his method of flooring, by which he 
obtain.'- an aerospire of to | of the length of the corn 
and with moderately short, stout rootlets. No heating 
takes place during the flooring, the highest temperature 
attained being Cl ' — GtT’ F. Low temperatures are so 
ea«;ily maintained that it is possible to steep 6 — 10 per 
cent, more barley for the same floor area tha i when the 
old nietbod is used. Tbe green malt is thoroughly dried 
on the upper floor of the kiln, and is then dried off 
at an average temperature of 194° F,, which is nuain- 
tained for 3^ hours. The malt prepared in this way is 
mealy, has a somewhat aromatic flavour, and seldom 
contains steely-ended corns. The yield of malt is very 
high, often reaching 80 per cent., and the colour of the 
laboratory wort corresponds with O’ 25 c.c. of N/10 iodine 
solution. The mashing raetliod used by the author is a 
rapid process, the temperature.'* being 149°, 158°, and 167° F. 
Saccharification takes place quickly and both the first and 
second worts are perfectly clear. I’ho average extract 
obtained is 72* 5— 73 per cent, calculated by Windisch’s 
tallies. The first half-dozen brews carried out by this 
method deposited large quantities of albuminoid matter on 
tcTinentation and the beers cleared slowly, although 
perfectly, in the lager cellar ; with snbge<iuent worts, 
bon ever, a normal behaviour was obtained. 1'he course of 
the primary and after ferinentations shows that the wort 
yielded by malt noth short acrospfre growth contains 
considerably more inalto-dextrins and dextrin than wort 
prepared by the same mashing process from malt with 
greater aerospire development. The final beer is pure 
yellow ill colour, Ims a full malty flavour and a pleasant bitter 
taste, and retains its head extremely well. During a severe 
n inter it showed no inclination to become turbid, and gan 
be kept for five weeks without forming any deposit. 

— T. H, P. 

Pale, fJif/h- Dried Malt', Preparation of F. Sddiflig. 

Woch. f. Brau., 1904, 21, 438—439. 

In the kilning of pale malt at high temperatures, it Is 
important that the malt should be well dried on the upper 
floor of the kiln before it is pas.sed down to the lower floor. 
The temperature must he kept down until the combes can 
be readily rubbed off between tbe hands. Any cooling of 
the malt on the upper hearth, such as may take place in wet 
weather, must be avoided, as it is always accompanied by 
increase iti the colour. The author therefore passes the air 
through a layer of dry malt combes spread on a smalt wire 
flewr, all moisture being in this way removed from the air. 
High-dried pale malt must not be stored warm, as it 
speeilily deteriorate? ; jt is therefore advisable to spread 
it out immediately after unloading, the small amoun^ of 
moisture absorbed having no prejudicial effect 6n the 
wort. Beer prepared from malt kilned iu this way has a 
flill taste and pleasant aroma not met with in ordinary bale 
beers.— T. 11. P. ■ 

Yeast ; Use of — instead of Krdusm. €1. Heanft. 
Woch. f. Brau., 1904, 21, 427. 

The advantages of adding yeast to beer after the prlniaty 
fermentation instead of ** krausening ate greater 
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better keeping quality, and retention of head, and the 
abflenoe of any raw unripe taste. The addition of the 
yeaat, the great disadvantage of which is the time taken 
up, especially in large breweries, is carried out as follows : 
About a bucketful of beer is taken from the cask, mixed 
iniirardely with healthy, thick, pasty yeast, and returned 
to the cask through a funnel. As vigorous frothing takes 
i)jac(!, it is necessary to wait a little while in order to fill 
the cask completely, and when this is done the cask is ! 

tightly bunged ogain. About 2 litres of the pasty yeats , 

should be taken to 20 hectolitres of beer O’ 1 per cent, j 

by vol.). Mixing the yeast with boiled and cooled water 1 

before adding to the beer is notrecoujniended, ao the cooling j 
of the water occupies considerable t'tne. In the ease of a j 
beer which had become turbid and had assumed a very i 
unpleasant flavour and smell, the author added about 4 litres 
of extremely vigorous pasty yeast to each cask. After j 
being kept tightly bunged for 12 — 14 days, the beer Iwicame j 
“ water-white ” and regained its normal pleasant flavour. ! 
Thig result is brought about by the agglomeration of the 
bacteria by the glutinous cell membrane of the yeast. 

— T. IT. T\ 

JSacter'utl Infection m the Breicery ; Detecting 

b’alk, Ilausmann, and Luff. Z. ges. llrauw., 1904, 27 , 

524—528. 

In the detection of bacterial infect'ou in wort, beer, &c., 
by the pure yeast fermefitation method first recommended 
by Prior, it is found that the yeast sediment deposited after 
9 — 10 days rarely exhibits traces of bacteria, these 
(especially sarcina and lactic bacilli) not developing until 
the samples have been forced at 25° C. for 8 — 10 days in 
small sterilised flasks. Sporagonic yeasts, however, may he 
iletected in the ori ginnl sedimemts. Two cases of infected 
breweries have been successfully dealt with by ibis method. 

-C.S. 

Beer \ Action of on Metals. IT. Seyffert. Woch. 

LHrau., 1904, 21 , 398—400. 

('old brf'wery wort, left for home tim«i in contact with 
sheet-iron, dissolves some of the latter, which can be readily 
detected in th(’ liquid. ^Vhen such wort is fermented, a 
considerable proportion or, in some cases, all of the iron 
13 removed and passes into the yeast. The presence of 
iron in the beer injures the bead-retaining properties. 
Also, beer in which iron, copper, or tin is immersed, 
becomes turbid, the action being especially rapid with the 
first two metals ; with lead, no turbidity is obtained. With 
practice, the author’s palate became very sensitive to iron 
in beer, so that he was able to detect quantities of tliis 
metal too small to be recognised by direct chemical tests. 
These small proportions of iron give to the beer a certain 
dryness and thinness of taste. The author’s experiments 
show that beer should ’never be allow(‘d to come into 
contact with an iron surface, and that contact with bright 
copper or brass should be as limited os possible. Tinned 
iron, which is so frequently used in beer filters, racking 
apparatus, &e,, is especially dangerous, and should never be 
employed. Only well-tinned copper and brass are allow- 
able, and these must be previously treated for gome time 
(at Jeast 24 hours) Avith beer residues, so that the white 
surface of the tin becomes slightly yellowish. 8uch ap- 
paratus should uever be vigorously brushed or treated with 
alkalis, othcrwi>e the thin protective coating may bo 
removed. In general, tliorongli washing, fi^^t with cold, and 
then with hot water is sufficient. Hut Avhen the wire gauze 
of the filter becomes stopped up, and it is necessary to clean 
it thoroughly with brushes and alkali or acid, it should he 
subsequently soaked in beer residues before being used again. 
The whole of the tin present in the beer may be readily 
precipitated in the following manner : 1 litre or more of the 
beer is rendered faintly alkaline Avith sodium carbonate, and 
heated to fiO° C., by which means a flocculent precipitate, 
which readily settles, is formed. The clear supernatant 
beer is siphqned off and the residue filtered, dried, and 
Ignited, the ash thus obtained being tested for tin. It is 
probable that the precipitate formed consists of a compound 
<;()ntaiuing tin, phosphoric acid, and protein.- -T. H. P. 


Spirit ; Production of Cheap for Technical Purpoaes. 

M. Delbrfick. Z. Spiritusind., 1904, 27 » 301. 

Although 1 litre of petroleum furnishes 10,000 units of 
heat on combustion against 6,000 units yielded by 1 litre 
of alcohol, it is still possible for the latter to compete with 
the former for incandescent lighting purposes, provided 
that the price of alcohol is to that of petroleum in the pro- 
portion of 3:2. In countries Avhere petroleum is dear 
this ratio is more nearly reached than in Germany, but, at 
the same lime, the fiscal regulations of the latter country 
are of great assistance. With regard to the manufacture 
of cheap spirit, a decrease in the cost of production is 
considered likely by the author. Cheaper raw materials, 
the use of the beetroot and its by-products, and the 
cultivation of new varieties of potatoes, will diminish the 
price of the alcohol, as will also the protection of the raw 
materials from decomposition, caused by enzymes and the 
like. It will be found cheaper to dry potatoes instead of 
storing them in their natural state, the cost of drying was 
more thou compensating for the loss which occurs on long 
keeping. 'The introduction of the “ amylo ” process from 
I Japan has considerably^ cheapened the production of 
j alcohol. This process giA’Cs practically a theoretical yield 
I of alcohol combined Avith a great saving o£ malt, the latter 
I being only used in sufficient quantity to liquefy the mash, 
j Saccharification is brought about by inoculating the masb 
I w'ith the fungus Amyloniyccs Houxii. 'J'he production, by 
I patent apparatus, of alcohol of high percentage direct from 
the mash is of great importance. This strong alcohol is 
’ less contaminated by storage in Avooden barrels than is 
weaker spirit, and is consequently prefcTuble for technical 
uses.— VV. P. S. 

Arsenic; Electrolytic Methods for the Detection and De- 
termination of Minute Quantities of in Beer., Malt, 

Foodstuffs, ^c. W. I'bomson. XXIIl., page 799. 

IX. Peroxydase Reaction ; Velocity of . A. llach 

and H. Chodat. XX lA’., page 802. 

: English Patent. 

I Casks, Bores, other Receptacles ; Impermeable Coal- 

! mgs or Linings . J. Wetter. Kng. Pat. 16,490, 

190,'?. I., page 779. 

United States Patent. 

Brewing Kettle, Hop -Jack Tank, and Cooker; Combined 

I . C. F, Hettinger, Boston, Mass. U.S. Pat. 76u,6(t6, 

! June 28, 1904. 

i ’Tub claims are for the combination with a vessel adapted to 
■ be used as a cooker, brewing-kettle, ami “ hop-jack tank,” 

' an agitator therein, means for heating the same, of a “ clean- 
I out” in the bottom thereof and located at its lowest part, 

I and of a telescopic hop -strainer removably attached to and 
I directly over the clean-out, and means for removably 
I attaching the hop-strainer from the outside of the vessel, and 
! outlet, aud a valve on the clean-out][to lead the contents of 
the kettle to either a mosh-tub or through a second strainer 
into a beer- cooler. — L. J. de W. 

Fbsnch Patent. 

Alcohol Vapour; Apparatus for Preventing Loss of — — 
. in Alcohol or Brandy Distilleries. J. Szabo von 
Szathmary. Fr. Pat. 340,581, Feb. 20, 1904. 

j See Eng. Pat. 4011 of 1904 ; this J., 1904, 452. — T. F. B. 


XVni.-P00DS : SANITATION : WATER 
PUEmCATION. & DISINFECTANTS. , 

(A.)— FOODS. 

Margarine ; Characteristic Values of % E. Eussell 
and V. H. Kirkham. XXIII,, page SOL 
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It Juices ; Use of Preservation in G. Hemzel- 

manti. Z. Splritusind., 1904, 87, 299. 

uflo of salicylic acid for preserving froit juices has 
tically ceased in Germaoy, as the result of regulations ! 
d on the medical opinion that this acid is injurions to i 
tb, even in the small quantities employed for preserving | 
) 08 e 8 . Hydrofluoric acid having recently been detected : 
•uit juices, the author points out that there is a preserva- j 
on the market bearing the name “ Frut,” which j 
iists of an aqueous solution of hydrofluoric acid. This 
old in special prepared flasks, and a powder is also | 
)lied at the same time, consisting of calcium carbonate. | 
latter is to bo added to the fruit juices before they are i 
ight into use, in order to precipitate the hydrofluoric acid j 
alcium fluoride. As it is quite likely that in some cases 
flicient calcium carbonate may be added, leaving excess 
ydrofluoric acid in the juice, the use of this preservative 
ery objectionable. The most suitable preservative is 
hoi, provided that a declaration of its presence be made. 

—W. P. S. 

ejiic ; Electrolytic Methods for the Detection and De- 

rminaiion of Minute Quantities of in Beei\ Malt, 

hodstujfs, ^c. W. Thomson. XXIIL, page 799. 

English Patent. 

ible Albumin [^Casein'] from Milk ; Manufacture of 
— . C. Lewis, Toronto. Eug. Pat. 11,094, May 13, 
904. 

ui'FiciENT quantity of alcohol is added to skimmed 
t to cause precipitation of the casein and albumin. The 
3 r are then separated, ground, and dried at a temperature 
»w 149® F. to form the product claimed, — W. P. S. 

United States Patent. 

iporating Liquids } Apparatus for . M. Kkenbcrg, 

Lssignor to Martin Ekenberg’s Aktiebolag, Stockholm. 
r.S. Pat. 764,995, July 12, 1904. 

I Eug. Pat. 10,124 of 1903 : this J., 1903, 878.— T. F. B. 

XIX.-PAPER. PASTEBOARD. Etc. 

English Patent. 

; Manufacture or Treatment of Threads or Fila^ 
ents from — ^ — . C. 11 . Steam aud 0 , F. Tophuiu. Eng. 
at. 16,604, July 28, 1903. V., page 784. 

United States Patent. 

'ulose ; Process of Converting Wood , M. F. 

wen and G. H. Tomlinson, Chicago. U.S. Pat. 763,472, 
une 28, 1904. 

.LULOSE is converted into fermentable sugar by beating 
L clo.sed vessel with sulphurous acid gas to 120° — 160® 

1 the conversion is effected. The gaseous product 
ved from heating a solution of sulphurous acid is passed 
intil the vessel contains about 3 per cent, of sulphur 
tide and about 60 — 70 per cent, of water on the u eight 
he sawdust, and the mixture is heated by a separate 
lication of heat or by introducing steam to supply the 
t and water required to bring about the conversion, so 
the pressure may be at least greater than three 
ospheres without increasing the temperature above 
’ C.— L. J. de \N\ 

Fuench Patent, 

Paper i Safety [and Ink']. J. Rowan. 

Fr. Pat. 840,837, Feb. 29, 1904. 

Eng. Pat. 3909 of 1904 j this J., 1904, 453.— T. F. 13. 

XX.-PINE CHEMICALS. ALKALODS. 
ESSENCES, AND EXTRACTS. 

mine Glycerophosphates. P. Carre. Bull. Soc. Chim,, 
1904, 31, 803—805. 

stc quinine glycerophosphate is obtained by mixing 1 mol. 
glycerophosphoric acid (this J., 1904, 85 and 1128) 
h 2 mola. of the base, in alcoholic solution ; if absolute 


alcohol be the solvent the resulting salt is anhydrous ; if 
80 per cent, alcohol be used it contains 4 mols. of water 
of crystallisation. In either case it is precipitated from the 
alcoholic solution with ether. Dried at normal temperatures 
the hydrated salt has the formula — 

GHjOH . Clio H . CHs . 0 . PO (0 . C4oHa4N,>0 j)s + 4 HsO. 

It is readily rendered anhydrous at 1 00® C., and then has 
the m. i)t. 148 ’ 5® C. The hydrated suit begins to melt at 
147'X\ 

Neutral quinine glycerophosphate is prepared as above, 
but with I mol. of acid and of base. It also forms anhy- 
drous or hydrated crystals, according to the solvent used. 
The hydrated salt has the formula — 

cn,oii.ciioii.CHo.o.pb(()H)2C2flii,4X.,o.^ + 2 H 2 O. 

It becomes anhydrous at 100® C., and melts at 151® — 152® C. 
Both salts occur iu tine acicular crystals. The basic salt 
is soluble in alcohol, insoluble in ether, sjiaringly soluble 
in water ; in the hydrated state it is insoluble iu acetone, 

I but it becomes soluble therein when anhydrous. The 
neutral salt is mure soluble iu alcohol an^ in water than the 
] above ; in other respects its behaviour solvents is the 
, same. Since the hydrated salts are insoluble in acetone, 

; they may bo obtained in fine crystals by adding that body 
1 to the alcoholic solutions. — J. O. B. 

Chrysophanic Acid and Emodin ; (Constitution of — — . 
H. A. D. .Towett and C. E. Potter. Chem. Soc. Trane., 
1903, 83, 1327—1334. 

I Chrysochanic acid and emodin are known to be 
. respectively the di- and tri-hydroxy derivatives of a 
1 meth^lauthraquinone, but the position of the substituting 
1 groups has not yet been satisfactorily determined. Attempts 
to synthesise the compiounds failed, but the results obtained 
I enable the authors to propose, with a considerable degree of 
! certainty, the following formulae for them : — 

{ CO 

[5 .8](()H)AH5 c.H3(rH,)[i]. 

Emodin — 

/CO. 

[5 . 8] (Oil) AHa <C > C,H,(C H,) (OH) [1 . 2 or 1 . 3] . 
>CO/ 

—A. S. 

Quercitol ; A Ltpvo -rotatory Modification of . F. B. 

Power aud F. Tutin. Chem. Soc. Trans., 1904, 85, 
624—629. 

Bv extraction with alcohol, the authors isolated from the 
leaves of (rymnema sylvestre (Br.), a colourless crystal- 
line compound, Coll7(011)5.1IA *"• PL 174® C.; [a]„ « 
— 73 *9®. The compound is thus a hydrated lasvo-rotatory 
quercitol. It loses its water of crystallisation at 110° C. 
Like d-quercitol it yields malonic acid on oxidation with 
permanganate, and a diketotrihydroxyhexahydrobenzene 
when oxidised with sodium hypobromite. — A. S. 

Oil of Turpentine ; Action of Salicylic Acid on . 

E. Tardy. J. Pharm. Chim., 1904, 20, [2], 57—58. 
Having set aside for some years the viscous liquid esters 
obtained by the action of salicylic acid on oil of turpentine 
and subsequent fractionation, it was recently found that 
these had crystallised to a fine crop of bornyl salic)^latc, 
m. pt. 44® — 45® C., ap--S4®20'. The oily liquid originally 
obtained was therefore mainly bornyl salicylate, prevented 
from rapid crystallisation by the presence of adherent 
impurities. Attention was directed to these abandoned 
experiments by the recent publication of a patent for the 
preparation of borneol, isoborneol. and ciimphor from oil of 
turpentine by the action of salicylic acid, and the subsequent 
saponification of the esters thus formed.— J. 0. B. 

Dill- and Parsley- Apioh ; Constitution of H. 

Thoms. Archiv der Pharm., 1904, 242, [6], 844 — 847. 
The behaviour of the ethylated phenol in the case of dill- 
apiol shows that the ethoxy group must be in the para- 
position ; while in the formation of a quinone from the 
ethylated pioduct an ethyl and a methyl group are split Off. 



The two mcthoxyl groups are therefore preieot m juxta- 
poitition, and dill-apiol is a (1) allyl- (5.6) dimcthoxy- 
(3 . 4 ) methylenedioxy benzene— 

.0. 

CflH < > CfJ.<CH 2 .CH:CHo)(OCIl 3 ) 2 . (3:4)(1 :5:0) 

Xq/ 

Parsley upiol, on the other hand, has been shown hy the 
author to he (1) allyl dimethoxy (3.4) methylene 

dioxybeiizcue (this J., 1903, 22, 1205;. -J. 0. 11. 

Matico Leaven ; [jEJ.snef/lial] Oil of . H. Thoms. 

Archiv der Pharm., 1904, 242, 328—344. 

The oil eiuplo}ed had the ap, gr. 1-1313. Fractionated 
in an atmosphere of carbon dioxide, it ^avc 1*9 percent, 
at 270° C. ; 17*1 per cent, at 270 — 2 S 2 O.; 4G'0 per 
cent, at 282 '^ — 28 G°('. ; 20*1 per cent, at 280' ^288° 0 .; 
and 14*9 per cent, of resinoid residue. 4'hese fracticiis 
were refractionated under reduecd pressure, and the follow- 
ing constituents isolated. A hydroearbou boiling at 121 ' — 
130° C. under 13 imn. picssure, solidifwng at — 18 C. A 
trace of an unidentified phenol ester, which gives a bromo 
derivative, in. pt. 123° — 121° C. A considerable amount of 
dill-apiol ; a small <iuanlit> of parsley-apiol. No matico 
camphor or asarone, such as was found in commercial 
matico oil 20 years ago, could be isolated. Nor could the 
matico ether, .,(> 4 , of Fromm and Kmster be isolated 
as a distinct body. This supposed constituent was probably { 
a mixture of the two apiols. Similarly, the so-called I 
matieoic acid obtained by those authors by oxidation with 
perrnatiganulc, is a mixture of dill-apiolie acid, rn. pt. 
151° C., and parsIoy-Ri>iolic acid, ra. pt. 175°( \ Kh) proof 
of the splitting olf of carbon and oxygon atoms, by means 
of bromine, as stated by hromin and Kmsier, could be 
established. Doubtless those investigators were dealing 
with a mixture of bronio-bodics containliig trihromo-apiol, 
which, however, they tailed to i'lolate. The author finds 
that the bromo derivatives of the lower boiling fractious of 
matico oil have relatively higher melting points, contain 
more bromine, and possess a lower methoxyl content. The 
richer in apiol the fractions, the lower are the melting points 
of its bromo derivatives. The ratio of methoxyl containtul 
in them is in inverse proportion to the amount of bromine. 

— .J. O. B. 

Tacamahac Resin, Commercial ; Constihilion of . 

A. Tschirch and O. Saal. Archiv der Fhaim., 19U4, 
242, [5], 395—400. 

The resin [a fragrant oleo-resin of undetermined b«)tunlcal 
source, allied in projjerties to elemi] was insoluble in water, 
soluble in most organic solvents, including light petroleum 
spirit and carbon bisulphide. Its alcoholic solution has an 
acid reaction. The resin, purified from foreign matter by 
solution in ether, melts ut 85°— 87'° C. It containfl 8 jier 
cent, of gum ; 0*5 ]ier cent, of tacamnhinic acid ,(.' 4 ;, 11-4 
amorphous, melting at 95° C., removed by shaking out the 
ethereal solution with 1 per cent, ammonium carbonate 
solution; 0-5 per cent of tucamaholic acid, m. pt. 

104 ° — 106°(', removed by dilute sodium carbonate solu- 
tion ; 3 per cent, of essential oil with a camphoraceous and 
turpentine odour, the greater part distilling between 170° 
and 175° ('., ihe re^t biuween 175° and 210'° C. ; 30 per 
cent, of a-lakoresene and 30 per cent, of iQ-takorescne ; the 
former, insoluble in alcohol, sp. gr. 0-892, m. pt. 

93° — 95° (b; the latter, soluble in that solvent; 

m. pt. about 82' (’. ; with truces ot bitter princijde and 
10 per cent, of foreign impuriiies. — J. O. 13. 

Digitalin; JJclt clion of . C. Binz. j 

XXIII., page 800. 

English Fatenis. 

PJutrmaceuiical CompoMid \Trichlor isopropyl Alcohol]-^ ‘ 

Manvjacture of , H. K. Newton. From the Farben- I 

fubriken vorm. F. Bayer and ('o., Fiberfeid. Eng. Pat, I 
18,245, Aug. 24, 1903. 


is added, when almlogen riuignefttttftt ooihpoutidof ttlc^lord- 
isopropyl alcohol is fwmed, (X33.4!?H(0\jfg.Wogen).CHfl. 
When this latter is decomposed by ice- water, triohloroisQ- . 
propyi alcohol is liberated, melting at 48°— 49* C. gfter 
recrystallisation. — F. S. - i 

AliiohoU and Alcohol Derivatives applicable as or in the 
Manufacture of PerfvmeSy flavourings, or the like, and 
of Primary Alcohols qenerally t Manufacture of 
L. Bouveault and G. Blanc, Paris. Eng. Pat. 14,758,. 
July 2, 1903. 

The preparation of the following new- alcohols 1$ claimed : — 
Methyl S-nonanol-l ; dimethyl-3: 7-octc‘ne-6-ol-l ; nndecy- 
lene-lO-ol-1 ; oleic alcohol ; hexabydrobenzyl alcohol ; 
campholene ahohol ; campholic alcohol ; paramethoxy- 
phenyl-2-eihHUol ; 2:2-dimethyrDutanediol-l : 4 ; 2 : 2-(ii- 
I methylpentanediol-l .5 ; 2 methylhexanediol-l : 6 ; octane- 
I diol-l :8 ; decanediol-1 : 10. Also derivatives of the new 
alcohols, viz.y butyrate, valerate of nonyl and of dodecyl j 
oxide, acetate, and butyrate of eanipholene alcohol ; buty- 
rate and valerate of phenylethyl ; formate, acetate, butyrate, 

I and valerate of phenylpropyl; acetate of parametho.xypheny l- 
ethyl ; oxiile of methyloetyl. These alcohols are manufac- 
' tured by reducing the corresponding acid ester with sodium 
j in absolute alcohol. The alcohol and ester must he free 
I from all traces of moisture to secure the best yield. — F. S. 

Orybenzaldehydes and O.ryhcnzoic Acids; Mamfneturc- 

of , and Inirrnediaie Products of the said Manu- 

, Jacture, .1. Y. Jobnson, T^ondon. From The Iladischo- 
Aniliu und Soda Fahrik, Eudwjgshafen-ou-Uhinc. Eng. 
Pat. 17,347, Aug. 10, 190.3. 

Ai{0.m\tio sulphonic acid esters of cresols, obtained by the 
action of an aromatic sulphonic chloride on a dilute alkaline 
solution of a ciesol, are oxidised to the corresponding 
I sulplumie isters of hydroxyhcu/.aldehvde and hydroxy- 
I benzoic acid by mcan.s of mangan<‘se dioxide and sulphuric 
j acid. 5U0 parts of tin* bcnzenesulphouic acid ester of 
! o-cresol aic mixed, at 100 ' with 300 parts of manganese 
! dioxide and 800 parts of 70 — 80 p('r cent, sulphuric acid; 

I the mixture is agitated for four or five hours at the biime 
, temperature, and diluted with about 900 parts of water ardi 
j allowed to stand in a warm place. The oily product which 
! ■separates is mixed with cold, dilute caustic soda solution, 
j filtered, and acidified, when the benzene sidphonic acid ester 
of salicylic acid separates. “ The reaction product remaiu- 
{ iog undissolveil ” is mixed with bisulphile solution, and the 
j aldehyde-bisulphite compound decomposed by means of 
alhali, the benzenesulphonic ester of salicylic aldehyde 
being obtained. These esters are easily saponified to the 
I corresponding hy droxy acids and by droxy aldehvdes. 

— T. F. B. 

Pinene hydrochloride ; Purification of . F. Lienatt. 

fChem, Fahr. Uerdingen, Lienau, and' Co.) and W. 
Naschold, Uerdiugen-on-llhine, Germany. Eng. Pat. 
14,189, .June 25, 1903. 

See Fr. Pat. 328,009 of 1902 and addition thereto; thia 
J., 1903, 1101, and 1904, 336.— T. F. B. 

United States Patents. 

Isoionone ; llomologues of '^,and Process of Making 

same. B. Schmidt, Assignor to llaurraanu and Keimer, 
Chcra. Fubr. zu Holzminden, G. m. b. 11., llolzminden,. 
German}. U.S. Pat. 762,765, June 14, 1904. 

l«oHERs of cyclic homoionones are obtained by treating a 
mixture of c}clocitral (or its isomers) and “homologous 
ketones” with condensing agents; the resulting compounds 
possess the odour of violets and orris (See Ger. Pat. 110,637 
of 1898; this J., 1901, 150).— T. F. B. 

Saponin, and Process of Malting same. R. Kobert, 
Rostock, As.signor to Firm of E. Merck, Darmstadt. 
U.s. Pat. 763,003, June 21, 1904. ' 


Methyl bromide or other halogen methyl compound is GJaiaCum: extract containing saponin is treated with lead 
mixed with dry alcohol -free ether and allowed to act upon acetate, thereby precipitating the lead salt of the acid 
mBgnesium filings. Dry cbloi^al in dry alcohol-free ether saponin; the neutral .saponin is precipitated as its lead salt^ 









by tiiNillpg hmA neutral 

sapouia M olsliMnQ^ from it# lead #ult, % truatmont with 
flulptiuretted bydrogen, in the form of a powder soluble 
in aloQbol* but insoluble iu etlter, and precipitated from its 
aciueou# or alcoholic solution on addition of ammonium 
sulphate.— X, F. B. 

Extracts ; Process of Increasing the Salubiliiy of 
J. Maggi, Paris. U.S. Pat. 764,48!i, July 5, 1»04. 

See Fr. Pat. 330,691 of 1903 ; this J., 1903, lu78.— T. F. H. 
French PArENT. 

Glucinium tlpdroxidc ; Process for Obtaining Pure , 

G. van Oordt. Fr. Pat. 340,027, Jan. 29, 1904. 

Hr digesting a mixture of the hydroxides of glucinium, 
aluminium, and iron, with water, dilute ammonia, Acc., or 
with insufficient alkali hydroxide solution to dissolve the 
liydroxides, the glucinium hydroxide is rendered very ! 
insoluble in acids and dilute alkalis \ if the iron be then 
removed by means of acid, and the alumina by long 
beating with just sufficient alkali hydroxide, fairly pure 
glucinium hydroxide is obtained ; this cau he further 
freed from traces of iron imd aluminium hydroxides by 
dissolving in acetic acid, evaporating the solution to dryness, 
treating with glacial acetic acid, again evaporating to 
(IryuesB, and extracting the iron and aluminium acetates by 
means of water, and then extracting the pure glucinium 
acetate by means of chloroform. — T. F. P. 


, ' „ iBrnm 

Pktures or the like hg AU CiUtUgeist Beproduetion ' 
of — A. G. BIosaob^ l 4 ondon. Frbm the Neue 
Photographische Ge#dll#ch(^, Berlin. Eng. Pat 18,370, 
Aug. 25, 1903. 

Tim present invention consists in suhstituting ft stahte 
catalyst for the silver in negatives. For this purpose tbe 
negative is treated with either (1) a eolation of macgunic 
‘ hydroxide in tartaric acid, afterwards rendered alkalme with , 
aodiam hydroxide ; (2) a solution of potassium perman- 
ganate mixed with an excess of sodium tartrate ; (8) ft 
solution of potassium permanganate and tartaiio aoW 
rendered alkaline with sodium hydroxide ; or (4) a saturated 
solution of sodium tartrate in which is dissolved a mixture 
of potassium permanganate and manganous sulphate. The 
negative or picture is then washed for a short time and 
brought into a solution of potassium ferrioyanide and sodium 
hydroxide. The negative thus obtained is well suited for 
catalytic multiplication by means of hydrogen peroxide. 
After long use its activity may bs restoied by means of 
ammonia vapour. — W. P. S. 

French Patent. 

j Photographic Papers ; Process for the Preparation of 

j . I. lioffsfimmer. Addition, dated Feb. 3, 1904, to 

I Fr. Pat. 336,873, Nov. 21, 1903. 
i Ske Eng. Pat. 3855 of 1904 ; this J., 1904, C22.-^T. F. B. 


XXII.-EXPLOSIVES, MATCHES. Etc. 


XXI.-PHOTOGEAPHIC MATEEIALS 
AND PEOCESSES. 

Silcer ; Influence of the Character of Developers on the 
Size of Grain of Reduced . A. and L. Lumiere and 
A. Seyewetz. Brit. J. Phot., 1904, 51, 630—631. 

Tub size of the grain of reduced silver, as produced by the 
various developer.^i in common use, is practically invariable, 
and temperature (between 5° and 35'^' ('.) and concentration 
of the developer would appear to be without influence also; 
very protracted development tends to cause a diminution 
iu the size of the grain, whilst excess of alkali or alkali 
bromide produces a very slight enlargement of the grain. 
Feeble developers, such as p-phenyleuediamine or o-araino- 
phenol, when used with sodium sulphite, produce a deposit 
similar to that obtained with collodion emulsions, and of a 
much finer grain than diat given by the <jther developers ; 
on addition of alkali carbonate, however, the size of the 
grain increases until thc“ normal” composition of developer 
is reached, when the size and appearance of the grain are 
almo.^t identical with those produced by other developers. 

— T. F. B. 

Potassium Mclabisulphite and Sodium Bisulphite ; Altera- ^ 

tion of when exposed to Air, A. and L. Lumiere I 

and A. Seyewetz. Brit. J. I’hot., 1994, 51, 645 — 646. 

SouD potassium metabisulphite is not appreciably altered 
on exposure to air, even at a temperature of 100° C. In 
solution, gradual oxidation occurs, the rate of decompo- 
sition being greater the more dilute the solution; the 
solutions are much more stable than those of sodium 
sulphite of the same strength (see this J., 1904, 488), a 1 per 
cent, solution of the latter being totally oxidised after one 
week, whilst a 1 per cent, solution of potassium mota- 
hisulphite is only oxidised to the extent of about 22 per 
cent, after three weeks ; in the more concentrated solutions 
the difference is less marked, though very apparent. 
Crystallised sodium bisulphite deteriorates rather rapidly i 
on exposure to air, the decomposition being more ppid in 
moist air. In solution, the salt behaves very similarly 
to potassium metabisulphite. On the whole, however, 
anhydrous or normal sodium sulphite seems most suitable 
for photographic use, since the use of metabisulphite 
necesoitates the addition of meaflured quantities of alkali at 
the time of development.— T. F. B. 


I English Patent. 

I Explosives. H. H. Lake, London. From Dynarait-Act.- 
i Ges., vorm. A. Nobel and Co., Hamburg. Lng. Patt. 
i 14,825, July 3, 1903. 

I See Fr. Pat. 333,443 of 1903 ; this J., 190.3, 1367.— T. F. IL 

j United States Patent. 

1 Nitrating Fibrous Matter} Process of . J. Selwig, 

I Brunswick. U.S. Pat. 764,776, July 12, 1904. 

I See Fr. Pat. 327,802 of 1902 ; this J., 1903, 963.— T. F. B. 

XXIIL-ANALYTICAL CHEMISTEY. 

INORGANIC— QUANTITATIVE. 

Arsenic; Electrolytic Methods for the Detection and 

Determination of Minute Quantities of in Beer, 

i Malt, Foodstuff's, d’c* Thomson. Memoirs and 

i Proc. Manchester Lit, and Phil. Soc., 1901, 48, Fart III. 

The apparatus designed by the committee appointed by the 
Commissioners of Inland llevenue for the electrolytic 
detection and determination of arsenic does not, in the 
authors hands, produce a mirror when less than grain 
of arsenic per gallon is preseut, using 50 c.c. of the solution. 
With a cathode composed of granulated zinc, connected 
with the battery by a platinum wire, much better result# 
were obtained, but, when working with 0*001 gr. per ^all. 
the mirror produced was not so intense as that obtiuned 
with the Marshk^Berzelius method. The form of apparatus 
ultimately adopted, nnd which gave mirrors of equal 
intensity to those obtained with the Marsh-Berzelius 
apparatus, consists of a porous pot, 3 ins. high by Ij in. 
diameter, surrounded, us in the “ ('oramittce’s ” apparatus, 
by a band of platinum foil, which serves as anode. A glass 
stopper is ground into the top of the porous pot, and is 
provided with two openings ; through one of these, the 
narrowed end of a zinc rod projects, and is connected with 
the negative pole of the battery ; the other opening serves 
I both for introduci^ig the liquid to be tested and fts^ an 
exit for the hydrogen. The whole apparatus is placed in % 
j glass beaker, about in. more in diameter than the exten^l^f 
I diameter of the porous pot, thus necessitating tl^ m tnf 
I only a small amount of sulphuric acid. In edher reimeis)^ 
the apparatus is similar to that devised by the Oomiuii$#ej, ;v 


800 JODKNAL OF TSM B0Omr W 0HIM3AIi IKBITMET, 

— . — ^ ^ .....^ , 

It is foimd that a ourreot of 8 amperes is preferable acid does not " ooelude chlorine after shaking for SO days 
to oae of 5 amperes, as the miiTors obtained with the with a solution of barium chloride. On heating precipi- 
fonner are loss fpread out over the tube, and therefore tated barium sulphate between 800® and 050° C. it loses 
easier to compare, h'xperiments showed that all the water and volatile chlorine. Between 650° and 900° C. the 
arsenic was collected in the form of a mirror 40 minutes residue consists of barium sulphate and barium chloride, 
after the introduction of the liquid, and that, with this On further beating between 900° and 1100° C. it again loses 
form of apparatus, arsenic as well as arsenious com- ! in weight, and the roidue shows an alkaline reaction. All 
pounds were completely reduced without addition of j the determinations were carried out in platinum or Jena 
inetabisulphite. A series of experiments showed that the glass vessels, the barium sulphate in the wash waters was 
addition of amjl alcohol to prevent frothing (as recom- recovered, and all weighings reduced to vacuum. The 
mended by the Committee) resulted in the Wmrtion of | authors consider the “occlusion” of chlorine in the pre- 
smaller deposits of arsenic than when no nmyl alcohol was ' cipifates to be due to the presence of HSO/ and BaCl* ions 
used; ill fact, an experiment with us much arsenic as is in the solution, causing the precipitation of BaCLHSO^. 
permissible in beer (.'iO c.c. of a solution containing gr. They confirmed this by precipitating barium platinocyanide, 
of arsenious oxide per gallon) no mirrur was produced when i BaPtCCN)^, solution with magnesium sulphate solution, 
amyl alcohol was added, (ilucose was also found to have I when the theoretical quantity of barium sulphate was 
a marked influence in preventing the formation of mirrors. ' obtained. They recommend the calcining of barium sul- 
It is concluded that, in using 25 e c. of beer, as recoiii- phate precipitates at 700° C. and subsequent determination 
mended, and destroying organic matter, a very faint mirror of the barium chloride pre.sent. — L. F. G. 
is produced from beer containing O-Ol gr. per gallon, but . 

when beer is U‘ed direct with amyl alcohol, no mirror is i tn Iron ; Rapid Method for the Determination of 

produced, and therefore the direct method fails to detect an I '/ otal - — by Evolution. S. Knight. Amerr'Chem. 

amount of arsenic considerably irreater than that which the ' 1904, 32, 


committee regard as sufficient to condemn the sample. 

— T. F. B. 

Barium Sulphate; Chlorine in precipitated . G. A. 

Hulett and L. IT. Duschalk. Z. anorg. Chem., 1904, 40 

[ 2 ], 196 — 217 . ’ 

The ” occlusion ” of barium cliloride by precipitated 
banom sulphate, and its non-removal b\ calcining, extract- 
ing with acids, and washing with \\ a ter, has so far been 
quantitatively investigated only b\ Kichaids and IVker | 
(Amor, Acud. Sci., 31, (1 895), 07), the determination of i 
the amount of chlorine present being very difficult. The j 
authors make use of the* fact that barium sulphate is com- i 
pletely soluble in concentrated sulphuric acid, and loses any ! 
chlorine present, when a current of air is aspirated through 
the solution. To test tlio method, some barium chloride 
(BaCl 2 . 2 Il 20 ) was weighed luto the small stoppered tube 
(see figure), pure concentrated sulphuric acid free from i 
hydrochloric acid added, and a stream of purified air i 
bubbled through the appai-atus. The hydrochloric acid i 
libcirated was ahsorbijd in a dilute solution of silver nitrate, 1 
and the silver chloride weiglied in a Gooch crucible. The | 
hydrochloric acid is recovered (luaiititatively. Barium i 
sulphate [)recipitatcH were prepared by precipitation with 
sulphuric acid from solutlMn? of barium chloride containing 
n. constant quantity of hydrocliloric acid, and from solu- 
tions rcndenal alkaline by the simultaneous addition of 



barium hydroxide solution. The chlorine present in the ■ 
precipitates was determined, and found to bo 0-27 — 0*64 i 
per cent, in the case of the hydrochloric acid solution, and 
O' 158 per cent, in the case of the alkaline solution, 0*096 ' 
per cent, of this lathr being volatile. Barium sulpliatc ^ 
previpitHted from bnrii in hydroxide solution with sulphuric j 


Two grms. of the sample of iron, mixed with 1 grin, of 
pure iron-dust, are placed in a porcelaiu crucible and 
covered with a layer of 1 grm. of iron dust. The whole 
is covered with a disc of filter ])apcr, the crucible lid is 
put in place, and the contents roasted strongly for ten 
minutes by means of a blow-pipe flame. When nearly 
cool, the mass is decomposed b\ hydrochloric acid, and the 
evolved gases pass«*d through a standard solution of cad- 
mium chloride, which is sub.«equently titrated with standard 
iodim* solution. The results obtained by this method 
(which occupies less than half an hour) agree closely with 
those obtained by slovviT methods, which haw* been proved 
to be accurate. — T. F. B. 

ORGANIC— QUALITA TIVE. 

Digital m ; Detection of . G. Bin/.. Arch, internat. 

de Pharrnacod., 1904, 12, 337. Biochem. Centralbl., 

1904, 2, 701. 

Gkandkad’s test (purple coloration with concentrated 
sulphuric acid and bromine water) did not give the charac- 
teristic coloration with Merck’s “ crystalliuc dIgitalin” and 
“ crystalline digitoxin,” whereas, on the other hand, very 
similar colorations were obtained with liollolorein, stroph- 
anthin, convallamarin, erythroplem, cuonymin, cyclamin, 
delphinin, sapouine, siliciu, amygdalin, benzaldebyde, 
peronin, turpentine oil, terjiene hydrate, abiotic acid (ciys- 
tiilliiie), camphor, menthol, cubebin, solanine, brucine, 
cytisine, veratrinc, and agaricine. In the case of Trapp’s 
I reaction (reduction of phosphomolybdic acid on heating, 
with the formation of a green coloration turning blue on 
I the addition of ammonia) positive results were obtained 
I with all the digitalin preparations tried, although in gome 
, cases only after prolonged heating, whilst digitoxin in 
j alcoholic solution only' reacted after vigorous heating and 
! long-continued cooling. The coloration was also obtained 
I with hcliehorein, strophanthin, scillitoxin, convallamarin, 

I cyclamin, delphinin, saponin, ricin, morphine, heroine, 
peronin, strychnine, brucine, aniline, and phenacetin. The 
author concludes that if both tests give negative results, 
the absence of digitalin is certain, but that if the charac- 
teristic colorations be obtained, the absence of the other 
j substances named must be assured. — („!. A, M. 

ORGANIC— QUANTITATIVE. 

Coal Analysie ; A Frequent Cauae of Error in 
J. Alix and J. Bay. (’omptes rend,, 1904, 139, 215—216. 

Coal nearly always contains considerable amounts of 
calcium caibonate, six samples tested showing a mean of 
4 -99 per cent., corresponding to 2*06 per cent, of carbon 
dioxide. When the coal is incinerated to detertnine the 
carbon content, a correction must therefore be made for the 
carbon dioxide arising from calcium carbonate, as other- 
wise the carbon content would not give accurate indication 
of the fuel value of the coal.— T. F. B. 





Margarine s Ciua'act€ri9tit Values qf E. Bussell, 

and y. H. Kirkham. Analyst, 1904, 29, 206—208. 

Thirteen samples of commercial margarine examined by 
the authors gave the following results • — Valenta test (® C.) 
62 to 96; Beiohert value (7 samples), 0*5 to 5; water 
(6 samples), 9*9 to 18*7 per cent.; butyro-refractometer 
reading (10 samples), +2*7 to +9*4; oleo-refraetometer 
reading (9 samples), — 4 to — 22 j and iodine value, (4 
samples), 48 • 5 to 79 * 8. They conclude from their results : 
(1) That Valenta figures above 89® C. are obtained when 
not more than traces of butter-fat or cotton-seed oil are 
]>re8ent, butter-fat causing the greater depression. (2) That 
the presence of butter-fat reduces the butyro-refractometer 
and oleo - refractometer readings, whilst vegetable oil 
increases them. (3) That similar conclusions cau be drawn 
from the iodine value. In the authors’ oi)iniou the amount 
of water and vegetable oil in margarine should be legally 
fiNed.— C. A. M. 

XXIT.-SCIENTfflC & TECHNICAL NOTES. 

Radium; Origin of — — . H. N. McCoy. Ber., 1904, 
37, 2G41— 26ri6. 

llAnio-ACTivic substances are usually divided into thoh(‘ 
exhibiting permanent and those exhibiting temporary 
activity. The loss of activity is usually ascribed to change 
of chemical constitution. Sometimes two or more stagts 
are passed through (the radium-emanation giving rise to the 
a -emanation, for example), but ultimately au inactive sub- 
stance results. The permanence of the activity of the three 
so-ealled permanently !icti\e substances, uraniaiu, thorium, 
and radium, is perhaps open to doubt. For, on the one 
hand, quantitative measurcnumls of radio-activity arc not 
very exact, and, such as the} are, have only been made 
during a very* few years ; and, on the other, indications, if 
not proofs, of the slow decline of permanent ” activity are 
given by (1) the fact that at least the a- and jS-radiations 
are material; (2) the proof, given by Rutherford and 
Soddy, that uranium-./' (of temporary activity) is uot an 
accidental impurity in uranium, but is geuorated from it, 
and that its rate of loss of activity indicates a “mono- 
molecular reaction, ” e.c., is proportional to its quantity ; so 
that, though its mass is so small compared with that of the 
generating uranium that the latter may b(s considered lis 
practically constant, yet it is undergoing loss in producing 
uranium-.r, and that loss must become evident in time. 
The same is shown b} the proof of Ramsay and Sodd} that 
the ultimate transformation product of the radium-emanation 
is helium. (3) The almost certaint} that radio-aciivity is 
not the result of externnl stimulation. As to the rate of 
loss of “ permanent ” radio-activity, Rutherford has esti- 
mated that in the case of radium the loss may be 1/ 1,000th 
of the total mass in a year, and iu that of thorium about 
1/1,000, 000th as large. If that be so, many ages would be 
required for the final disn|»pearance of radium from the earth, 
if it once existed in considerable quantity ; while its present 
existence may be due to its being constant!} formed from 
some much more slowly transforming substance to which 
radiiun would bear the same relation that urunium-x does 
to uranium. In theory, if a series of substances were trans- 
formable successively into one another — A-*B-+C-> N, 

the rate of transformation being in each case propor- 
tional to the mass of the transforming substance, then 
if the mass of A be supposed constant, B will be formed 
at a steady rate, but will decompose at a rate increasing 
with its quantity, till that rate rises to the rate of its 
formation ; then its mass will be constant. The same 
will occur with C ; and ultimately, if equilibrium is 

reached, the masses of B, C, &c. will be A, A, &c., 

where &c. represent the amounts of A, B, &c., 

transformed from unit mass in unit time. The amount of 
B, for instance, formed after any time t from the beginning, 

" ^ c - e “ i an expression exactly similar to 

that deduced by Bntherford and Soddy for the radio- 
activity produced by the formation of ThX in a thoriam 
preparation. This last expression enables the time required 


for the production of any given fraction of the maximum 
or eqniliblium-produotionjor tbe substance concerned, to be 
deduced; thus for 99 per cent, and 99*9 per cent of the 
maximum, the times required ore and These times 
are iuveriely as the rates (A) of transformation; and a 
maximum will be practically reached iu a very short time, 
in any case in which the iransformation-rate of the product 
is very great compared with that of the mother-substance. 
Applying this to radium, from the figure above given, we 
get t (for 99 per cent, of tbe maximum) ■■ 4,600 years ; so 
that any radium-containing mineral over 6,000 years old 
probably now contains practically its uiaximum amount of 
radium (on the assumption that k for the mother-substance 
is so small compared with k for radium that the mass of 
the former may he considered constant). The frequent 
association of radium with uranium-miDcrals, coupled with 
the fact that uranium is radio-active, audis probably trans- 
forming, though very slowly as compared with radium, 
suggest that uranium is possibly tbe mother-substauce of 
radium. If this be so, ail uranium minerals should contain 
radium, in amount proportional to their uranium-content. 
The author has examined 12 very different uranium minenils, 
and finds this to be very nearly the ease, the figures repre- 
senting the quotient of radio-activity by percentage of 
uranium varying from 18*9 to 24*7, with an average of 
22*1. Pure uranium compounds gave a corresponding 
average figure (with greater variations, duo no doubt to 
difficulties of purification) of 3* 8b ; so that the old minerals, 
containing besides uranium their maximum amounts of its 
transformation products, are 5*7 times us active as the new 
uranium preparations. Apparently then, ive have the series 
U — ► UX Ra -> RaEm EmX -► He, with possibly other 
end- or intermediate members. The tronsformation-mtes 
of UX, RaEm, mul EmX are vastly greater than that of 
radium ; hence the amounts of these bodies present in the 
minerals are much smaller than that of radium. The 
activity of radium may be taken at U million times that of 
uninium ; and since tlie activity of radium in uranium 
minerals is (5*7 — 1“) 4*7 times that of the uranium 
present, there should be about 1 part of radium to 800, OOo 
of uranium in these minerals — a result agreeing well with 
those of experiment.— J. D. 

Minerals ; Examinatmi of dijfereM with respect to 

Radio-activity t hy the Photographic Method. F. Ivolbeck 
and P. Uhlich. Centr.-Bl. f. Min. u. (ieol., 1904, 206— 
208. (’hem. Centr., 1904, 1, 1632. 

The authors find that the uranium pitchblende from tbe 
Vereiuigt-Fcld mine at Johan ngeorgenstadt is more active 
than the Joachimstal ore. Other strongly active ores are 
uranotite and carnotite from Neustildtel - Schneeberg, 
orangite from Brevig, Norway, and mouazite from Mo8.s, 
Norway. — A. 8. 

Metals ; Action of Radium ou . N. Orloff. J. russ. 

phys.-chem. Ges,, 36, 41 — 45. Chem. Centr., 1904, 1, 
1639. 

An aluminium plate, 0*1 miu- thick, which had been 
co\ered for some mouths with a small receptacle containing 
“0*03 grm. ” of radium bromide, was found to have 
numerous small globules of apparently fused metal on its 
under side. These protuberances were radio-active, and 
their activity was not diminished by seven months’ exposure 
to tbe air, by washing the plate with alcohol, ether, or 
boiling w'ater, nor by heating in a thermostat to 320" C. 

Acid Sulphates; Decomposition of some — in Con- 
sequence of Mechanical Deformation. W. Spring. 
Bull. Acad. roy. Belg., 1904, 290— 809. Chem. Centr, 
1904,1, 1680—1631. 

A NUMBER of acid sulphates, both in the anhydrous con- 
dition and containing water of crystallisaton, were subje^ed 
to the action of strong pressure, with deformation, in a 
steel cylinder having a small hole in the bottom. Litliitun 
hydrogen sulphate (lithium anhydrosulphato) was sepnmted 
in this way into a constituent richer in acid (approxiniRtitilt 
to the eo*inposilioD,9LiH804.2H2804) which flowed tbrongn 
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the Qpenixuf, and a residual portion nearly of the 
Kitu^ dt normal sulphate. With the aalt iiiHSi04,tr2O, 
water was separated. No distinct action was ob^rved 
with sodium hydrogen sulphate (sodium anhydrt salphate) 
but with the various hydrates of this salt, especially 
at a somewhat higher temperature, large quantities of the 
water of (*rystnlli8ation and a considerable amount of 
sulphuric acid were separated ; at lower temperatures the 
■water separated first. The acid sulphates of potasiium, 
rubidium, and ca?sium remained practically unaffected by 
the action of pressure. In a further series of experiments, 
mixtures of sodium hydrogen sulphate (anhvdrosulphate) 
with various basic oxides (PbO, CuO, HgO,‘ AggO) were 
subjected to strong pre^ssure. In completely closed 
cylinders no reaction took place, but when the pressurt' 
was ticcompanied by mechanical deformation, i.e., when 
there ■was a small hole in the bottom of the cylinder, 
chemical reaction ensued until the acid contained in the 
acid salt was completely iieutruliscd. A similar action is 
brought about by merely rubbing the two compounds 
together ; e.g., copper oxide forms a white compound, 
CuSO4.Na2SO4.HnO. (See also this J., 1904, J174.)— A. S. 


Nitroyen ; Solubility of in Liquid Oxygen. 

E. Erdmami and E. Hedfoni. Her., 1904, 37, 2545—2550. 
A KEPLY to Stock (this J., 190-1, -189). The authors’ paper 
(16. 441) described purely experimental work. No detailed 
description of the preparation of liquid oxygen was available, 
and experimenters had lamented tlie difficulty of obtaining 
it in quantity sufficient to work with ; hence the publica- 
tion of their method. The solubility of nitrogen in liquid 
oxygen below its boiling point was experimentally estab- 
blished by the uutbors. Oxygen boiling in a vessel open to 
the air does not absorb nitrogen, but if a stream of nitrogen 
or air be passed through the boiling oxygen, nitrogen is 
absorbed by the oxygen. As the result of experiments, the 
authors admit the probability of Stock’s view, that by the 
passage of the current of nitrogen tlie temperature of 
the boiling ojiygen is reduc(;d below the boiling point, so 
that the absor[)tion of nitrog('n leally occurs slightly below 
that point. — J. T. T). 


Sugars; Ad ion of Bcnzylplivnylhydrazine on 
11. ( )fner. Her . 1904, 37, -023 -2025. 

The statement of Neuberg to the effect that only ketoses 
yield osazoues with secondary hydrazines has been refuted 
by Goldschmiedt, who found that with benzylphenylhydra- 
zine, dextrose yields the same osazone as levulose. The 
author shows that neither dextrose nor levulose iciicts with 
pure . benzylpheiiylbydrazine, and that the compound 
obtained by Eeuberg and by (Ir.ldschmierlt is phenyl- 
benzylphenyldcxtrosazOne, CojH.2,^()4N4, the formation of 
which is due to the pre.sence of phcuylhydrazine in com- 
mercial betizvljdienylhydrazine. I'his compound nmv also 
be prepared b\ the action of pure beuzylphen > Ih} drazine 
on phenvldextrosazonc. — 'f. II. 1*. 

Enzymes that decompose Amides; Occurrence of in 

Monld-Fimgi, Jv. 81iibata. Ilofmeister.s Heitr., 1901, 
5, 385. Hiot'hem. Ceutralbl., 1904, 651. 

Th® myculia' of Aspergillus niger were pressed and tri- 
turated, or treated with acetone as in the method of Albert 
and Buchner, and then brought in contact with the amides 
under examination. The following amides were decom- 
posed Urea, biuret (sliglitly), acetamide, oxamide, and 
asparagine (very slightly), whilst small amounts of ammonia 
were liberated from the amino acids, alanine and tyrosine. 
Hippuric acid was decomposed with the formation of gl\ co- 
coll. The folloAving ■u'ere not attacked : — Urethane, 
guanidine, allantoin, uric acid, and lamzaniide. The author 
stiggests the name amidases for this class of enzymes. 

— t:. A. M. 

iX. Peroxydase PeacUon ; Velocity of the . Per- 
oxides ; Function of in the Chemistry of Living 

Cells. A. Bach and R. Ohodgt. Ber., 19dl, 2434— 
24<0. (See also this J., 1904, 766.) 

FoRdeteminiug the velocity of this reaction, the mutbors 
made use of the oxidation of hydriodic acid by peroxydase 




and h;^rogea peroxide, the eoarBc of the reac|tiiQQ dboibff 
asoertained by titration witlt thiosulphate goloiti^. ^The 
results show that the peroxydase, in rendering active 
the hydrogen peroxide during the oxidation, is used up, aa 
w^as found to be the case in the oxidation of pyrogallol (thia 
J., 1904, 505). In the present experiments the peroxydase 
exhibited a much greater activity than it did in the pyro- 
gallol reaction. The velocity of the peroxydase reaction 
^8 found to follow the law of mass, in so far as it was not 
inhibited by the secondary jproducts formed. The authors 
consider that peroxydase is a ferment. It differs from 
other ferments in being completely and quickly used up 
during the process of rendering hydrogen peroxide active, 
but, on the other hand, its origin, preparation, and general 
properties are similar to those of other ferments. Its mass- 
reaction, when not interfered with, is also common to 
rennet-ferment, iuvertase, and catalase. — W. 1’. S. 


Coarbiine and Hydrastinine ; Condensation of with 

Ketones. C. Liebennaiin and A. Glawe. Ber., 1904, 37 
2738—2744. Compare this J., 1904, 202. ^ 


Cotarnine and hydrastinine form condensation products 
not only with ketones and Avith most compounds containing 
methylene carbons between carbonyl groups, but also with 
many other compounds, such as qninol (hydroquinone), 
phlorogluciiiol, and pyrogallol. Descriptions are given of 
the condensed products formed with eth}l phen3daoetate, 
ethyl malonate, cumarone, and resorcinol, and of some of 
the derivatives of the^e products. Attempts were made, but 
w ithout success, to combine the tw^o bases Avith mecouine 
uqd eo obtain uarcotine and bydrastine. Many of these 
condensation products, for example, those formed from 
ethyl malonate. decompose so readily into their components 
that these latter are obtained in even tht; simplest changes. 
With others, however, it is necessary to employ such 
vigorous agents as boiling mineral acids in order to de- 
compose thein, but in all cases the d(‘composition yields the 
components from Avliich they Avere obtained. Some of these 
products are more readily obtained when piperidine is used as 
condensing agent in place of sodium carbonate. There ure 
two possible constitutions for these ciunpounds, namely : — 


s^^CH:CH.GO... 

I and 

/^CIIs.Cirs.NlI.ClIg 


OU.CIU.CU... 


\/\ 

I 

/\/ 


N.cir, 

cm. 


CH2 


the^ or .CIL.CO... repiescuting the ketone 

residue. For compounds coutaining methylene carbon 
atoms the first of these, and for others probably thci second, 
represents the constitution. — T. 11. 1\ 


Chemical Technology and Analysis of Oils, Fats, 
AND Waxes. By Dr. J. Lewkowitsoh, MA., PM.C. 
Third Edition, entirely rewritten and enlarged. In two 
volumes. Macmillan and Co,, Ltd., London 1904, 
Frice 36.sr. net. The Macmillan Company, New York. 

Two 8vo volumes, Vol. I. containing 427 pages of subject- 
matter, numerous tables, and 53 illustrations ; and Vol. II., 
709 pages of subject-matter, tables, and 35 illustrations. 
Total pages of matter are therefore 1 136, with 88 illustrations. 
The alphabetical index follows at the close of Vol. II. 

The leading subjects treated of in Vol. J. are the 
folloAving: — I. Classification of Oils, Fats, and Waxes, with 
their Physical and Chemical Properties. II. Saponification 
of Fats and Waxes. III. Constituents of Fats and Waxes. 
IV. Preparation of the Fatty Matter for Examination. 
Preliminary Testa. V. and VI. Physical and Chemical ' 
Methods of Examining Oils, Fats, and Waxes. VII, Their 
Qualitative Examination. VIII. Examination of the Mixed 
Fatty Acids. IX. Examination of UnSaponifiable Matter. 


' WB<i*riwgaEaf^: 

X, Detection and Quantitative Detemination of Rosin. 
XL Application of Foregoing Metliods to the Systematic 
Examination of Oils, Fats, and Waxes, Xll. Examination 
by strictly Scientific Methods. 

The loading subjects treated of in Vol. II. are as follows: — 

XIII. Commercial Preparation of Oils, Fats, and Waxes. 

XIV. Description of Oie Natural^ Oils, Fats, and Waxes ; 
also Methods of Preparing and Examining them and De- 
tecting Adulterations. A. Oils and Fats. Gltcehides. 
I. Oils or Iriquid Fats. ir. Solid Fats. E. Waxes. 

1 . Liquid Waxes, ir. Solid Waxes. XV. Technology of 
Oils, Fats, and Waxes; Technical and Commercial Ex- 
amination of the Products of the Oil and Fat Industries. 
A. Industries having for their Object the llefining of Oils 
and Fats. B. Industries wherein Glycerides undergo 
chemical change, but are not saponified. C. Industries 
based on the Saponification of Oils and Fats. i. Candle 
Industry, ii. Soap Manufacture, jii. Glycerin Manufac- 
ture. XVI. Technology of Waste Fats. 1. Greases. 

2. Cotton-seed Foots. 3. Fuller’s Grease. 4. Black fro- 
covered) Oil. 5. Wool Grease. 6- Sod Oil, Degras. 7. 
Stuffing Greases. 8. Garbage Fats, Sewage Fal^i. 

< 'llKMTSCII-TKCIINISGIIK LTNTKKMJCIHINGSMEUKiDEN. Mlt 
Benul/.ung der friihoren von Dr. Friedrich Bockmann 
beaibeiteten Anflagen, und nntor Mitwirkung von IC 
Adam, F. Barnsiein, Th. Beckert, O. Boitcher, C. 
Gouncleit, K. Dioterich, K. Diimmler, E. Khertz, C. von 
Kckenbrecher, F. Fischer, F. Frank, If. Freudenberg, 
E. Gilderacister, K. Gnehni, O, Gultmann, E. Haselhoti, 
W. Horzherg, I). IJolde, VV. Jettel, H. Kohler, Ph. 
Kreiling, K. B. Lchraanu, J. Lewkowitsch, C. J. Lintner, 
E. (). V. Lippmann, E. Marckwald, J. iVlessnor, J. Passler, 
O. l-'feiffer, O. Puf'ahl, H. Kasch, ( ). ScUluttig, C. Schoch, 
G. Schule, L. Tietjens, K. Windisch, L. VV. Winkler, 
llerau.'^gegeben von Dr. Ge<)E(» Lunge. Erster Band. 
Fuiifte vollstuudig ujugearheitete nud vermehrte Auftage. 
Julius Springer’s Verlag, Berlin. 1^104, Price M. 20. 



^IX. Petroleum. XX. Om. XXI. Asphaltij^ 

and Bitaminous Rock. XXlIi StQiW. RXlU. Cl!fcy-s"wotkiS% 
Industries. XXIV. Cement. xXy, PreoiotWj Stories . 

I XXVI. Talc and Soapstone. XXVIL AbffisiVe Materials, 

1 XXVIIL Borax. XXIX. Bromine, XXX. Flawepar and 
I Cryolite. XXXl. Gypsum. XXXIL Phosphate. Rock. 

; XXXIXL Salt. XXXIV. Sulphur and Pyrites. XXX.V* i 
I Barytes. XXXVI. Mineral Paints. XXXV0, Asbestos^ ^ 
: XXSVIII. Chromite. XXXIX. Flint and FeUpar. 

I (Jmphite. XLI. Magnesite. XL 11. Mica. XLIlI. Itineral 
; Waters. XLIV. Monazite. XLV. Glass Sand. . 

I Si'KGi\L Technical Schools for the (JeramiO 
i miHTKiEs IN Germany. Foreign Office Miscetlaneouti 

I Series, No. (i 15. Eyre and Spottiswoodeu Price Ijcf. . 

' A REPORT on the aims, organisations and plans of ' 
' instruction in the technical schools for the Ceramic in- ' 
, dustries at Hdhr, Bunzlnu, and Landshht, and the technieAl 
school for brick-making industries at Lauban. 

Iron and Steel, 1903. Statistjcal Tables. 244. 

Eyre and Spottiswoode. Price Sd. 

'ITils memorandum, which has been drawn up in the Com- 
mercial, Labour, and Statistical Department of the Board 
, of Trade, deals with the production and consumption,, 
during the 13 years 1890 to 1902 (and where possible to 
jyu.H), of iron ore and pig iron, and the production of 
steel in the United Kingdom, and in tlie principal foreigi^ 
pHoducing countries, viz., Russia, Sweden, Germany (iu- 
clucling Luxemburg), Belgium, France, Spain, Italy,. 
Austro-IIuiigury, and the United States of America. 


Ciabt iJRrport. 


Lakgi. Hvo voHime, eoiitalniug 953 pages of subject-matter, 
with 180 illustrations, and an Appendix with 49 pages of 
tables. The subject-matter lieated of in this first volume 
is as follows : — I. Genmual Portion (G. Lunge). 
General Operations : (i) Sampling ; (ii) Laboratory Work. 
Special Section. Teeliuieal. Gas Analysis (Ferd. 
Fischer). I’ckl Detlumin \tions (F. Fischer). Mavu- 
I’ACTURE OF Sulphurous Acid, Nitric Acid, and 
Sulphuric Acid. Saltcake and H ydho(U1loric Acid 

MaNUFACTI RE, AND S(;J)A MaNLKACTURE. OllLOlUNK 

Industry (G. Lunge). Potash Salts (L. Tietjens). 
Cyanookn Compounds (IT. Freudenberg). Investigation 
OK Eaktiien WARES ( K. Duiiunler) . Aluauna Pukparv- 
TioNS (G. Lunge). Glass (E, Adam). Mortar Lnudstry 
(Carl Schoch). Water (L, W . Winkler). Testing 
SVatkr kor Boiler Feeding, 6cc. (G. Lungi')- ^bav\<.k 
AND Fffltients (E. Ilnselhoff). Soils (E. Uaselhotl). 
The Atmosphere (K. B, Lehmann). 

Mineral Resources ok the United States. (Depart- 
ment of the Interior, United States Geological Survey. 
Cbas. D. Walcott, Director.) Calendar year 19(J2. 
David T, Day, Chief of Division of Mining and Mineral 
Resources. Washington, U.S.A., Goveraiueni Printing 
Office. 1904. 

8vo volume containing “Letter of Transmittal,’^ Introduc- 
tion, and 1,010 pages of subject-matter with six illut^l rations, 
and the alphabetical index of subjects. The following are 
the items on which geographical and industrial details are 
given ; — I. Iron Ores : (i) Statistics of the American Iron 
Trade for 1902 ; (ii) General Statistics of Iron and Steel, 
Iron Ore, and Coal, to the year 1901 inclusive, for five 
leading Iron and Steel Producing Countries. II. Gold and 
Silver. HI. Manganese Ores. IV. Copper. V. Lead, 
VI. Zinc. VII. Aluminium and Bauxite. VIIL Platinum. 
IX. Mercury. X. Lithium. XL Nickel and Cobalt, 
XIL Antimony. XI]II. Arsenic. XIV. Bismuth. XV, 
Tungsten; Molybdenum; Uranium; Vanadium. XVI. 
Coal. XVII. Coke. XVUL Gaf*. Coke, tkr, and 
Ammonia at Gas Works, and in Reti t Coke (Jveus. 


I.— GENERAL. 

C*-NADi\N Tariff CnANCKS. 

Bd. of Trade .A, July 21, 1904. 

A C'ustoras Menioraudura (No. 1,287 B), issued by tho^ 
Canadian Commissioner of Customs on 28th June 1904,. 
gives the details of the rariff Resolutions proposed bj^ the " 
Canadian Miuirter of Fmauee in Committee of Waya hndl 
Means on 7th June 1904, as amended on 28th June 1904. 

The following are some of the amendments effected 
thereby : — 

New Rates of Duly. 

J’araffin-wax caudles, 25 per cent, ad valorem. 

Paraffin wax, 25 per cent, ad valorem. 

Illuminating oils, composed wholly or in part of the 
products of petioleiim, coal, shale, or lignite, costing moro 
than 30 c. per gull., 20 per cent, ad valorem. 

Lubricating oil-, composed wholly or m part of petroleum, 
costing less than 25 c. per gall., 2^ c. per gall. 

Crude petroleum, gas oils (other than benzine and gasp- 
line) above 0*775 but below 0*8235 sp. gr. at 
temperature, 1 1- c. per gall. 

Ods, coal and kerosene distilled, purified or refined,, 
naphtha and petroleum, and prtiducts of petroleum n*e.^., 
2;^ c. per gall. 

Lubrictttiug oils n.e.8., and axle-gi*ease, 20 per ceut^ 
ad valorem. 

Vaseline, and all similar preparations of petroleum fPI'* 
toilet, medicinal, or other purposes, 25 percent ad valor&Si* 

Duty Free. , 

I The following articles now At'**** to 
the free list ” 

Whale-oil soap*. 
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Fhio basic photo^phic paper, baryta coated, for 
albuminisiog or sensitising. 

^ydroflaosiiicic acid. 

Glass cut to size for the manufacture of dry plates for 
pbotograpbic purposes, when imported by the manufacturers 
of such dry plates for use exclusively in the manufacture 
thereof in their own factories. 

Ferment-cultures to be used in butter-making. 

Quassia juice. 

Crude petroleum, fuel and gas oils, 0*8233 sp. gr. or lesr, 
at 60'’ temperature. 

Philosophical and scientific apparatus, utensils, instru- 
ments, and preparations, iucludiug boxes and bottles 
containing the same, of a class or kind not manufactured in 
Canada, when especially imported in good faith for the use 
and by order of any society or institution incorporated or 
established solely for religious, philosophical, educational, 
scientific, or literary purposes, or for the encouragement of 
the fine arts, or for the use rir by order of any college, 
academy, school, or seminary of learning in Canada, and 
not for sale, subject to such regulations as the Minister of 
Customs shall prescribe. 


Gkkm/VNy; Tkaoe of IN 1003. 

Foreign Office Annual Series, No, 3221. 

The following tables show the vulne of some of the | 
imports and exports of Germany for the year 1903, as 
compared with those of the year 1902. Tlie figures for 
1903 are calculated according to the prices fixed for 
1902: — 


Jtaw Materials. 



i Imports. 

Exports. 

Year, 

i 

Quantity in 
j 1,009 Tons. 

Valiu* in 

1 1.000,000 
Marks. 

1 Quantity in 
1,000 Tons. 

Value in 
1,000.000 
i Marks. 

liWi 

1,998 

212 

! 765 ■ 

44 

1901 

1.940 

221 

863 

45 

1900 

1.928 

218 

' 727 

45 

1893 

1,148 

164 

.355 

34 


Ma 

nvfac lured Articles. 



Imports. Exp(»rts. 


Yoar. 

j Quantity in 

J 1,00(» Tons. 

VhIuo in 
1.000.000 
Mai'ks. 

Q’uiutity in 
1,000 Tons, 

i 

Value hi 
l.OOO.tHiO 
Marks. 

1902 

! 318 

Ill 

1 810 1 

.3‘)6 

1901 

349 

111 

789 

.*{63 

1900 

822 

11.3 

7.50 

.352 

1893 

2.33 

109 

506 

265 

I’he number of establishments 

increased in 

1902 from 


7,352 to 7,539 ; the number of adult workmen bus risen 
froii; 150,488 to 160,841, i.e., an increase of 2*78 per cent. ; 
the sum of the wages earned has risen from 159,930,488 to 
161,207,621 marks ; the average annual wage amounted to 
1,009 marks 67 pf,, against 1,011 marks 10 pf. in the pre- 
ceding year, so that after an uninterrupted rise duriag 
many years the average wage in the chemical industry 
shows for the first time a decrease. 


Value in 1,000 Marks (50/.). 


AuSTKIA ntJNUAUT; (. HKMK’AL 'PUADK OF . 


Articles. 


Imports. 


Exports. 


Lead and leaden goods. . 0,08.1 

Drugs and dyes 2t».S,.S02 

Iron and iron Roods 1 61,828 

Ores, fine inelals, asbos- ' 

tos. &c ; g.i.i.Gfii 

Glass and glassware .... > 8, GOO 

Hides 258.ytj 

Caoutchouc,, Ruttapcrc) la, 

and Roods thereof 73,2G.‘{ 

(Jopperand copper Roods I 100,011 
Leather and leather i 

goods j di;{78 

Candles | lot 

Oils, not otherwise* men- i 

• tinned, aud fats j 201,102 

Paper and cardboard ' 

, goods ; 16,207 

Peti-oloum I 93,100 

Soap and perfumery I 2,706 

Stones and earthenware. 45,164 

Coal, brown eoal, coke, I 

and peat 163,231 

Tar, pitch, resin, niid i 

asphaltum i 31,834 

Clay Roods i 7.098 

OUoloth 8G3 

Zinc and zinc goods y ,870 

Tin and tinwai’e 34,052 


190.3. 


12,200 

2n7.<h»7 

67,221 

622.S97 
9, .316 
292.282 

76.252 

il20.G2S 

66,612 

1S7 

2.58,288 

18,447 

101,232 

2,726 

41,724 

169,385 

3G..301 

7,646 

876 

9,859 

34,678 


1902. 


t 


1903. 


14,216 

1 1(;,968 

.380,629 

400,1 49 

603,37.') 

(5.58,25.3 

206,266 

102,849 

48,00.'5 

52,008 

1.37,402 

122.473 

50.000 

52,815 

120.‘i36 

1 12.408 

1.53,3(58 

1C4.84!> 

8'I9 

864 

47,189 

50,122 

109,322 

1 129,431 

1.45J> 

; 1.885 

17.054 

i 20.363 

38,054 

39.71*2 

267,576 

29.5,887 

1().‘264 

11,601 

77,868 ' 

85,262 

2.6.56 i 

3,037 

39,650 

38,292 

13.732 

14,166 
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Chemical products to the value of 1/247,547/. were im- 
ported during 1903, this being 1 11,057/. more than in 1902, 
while chemical auxiliaries ” were exported to the value of 
569,393/., an increase of 8.3,814/. '‘Chemical products” 
stand at 1,039,308/., an iucre.'ise of 178,782/. In expoits, 
dyeing and taimiiig rniitenals total 703/306/., indhi-riibber 
goods 461,186/., and glass and gla.s.sware 2,152,962/. The 
tollowiiig are imports from and exports to the United 
Kingdom : — 

Imports. 


Art loh’s. 


Qiinnlity. Viiliu*, 


Oils 

Medu’ine iiud perfumery 

DyeiriR and t.nnmnR materials, 

(rums and resins 

Mineral oil 

Glass and glasswure 

Ghcmieal sntistances 

„ nrodurts 

Soap and candles 


(hvt. 

36,42r, 

1,11!> 

70,8.59 

16.644 

1,87.5 

4,118 

69,834 

14,211 

1,923 


t 

45,795 
10.734 
14, .3.92 
60,994 
(i35 
({,79, S 
49.1 28 
67.785 
2,699 


E.vports. 


In the chemical industry, 190.3 has witnessed an increased 
production, but the financial yield of the chemical works is 
decreasing, which is proved by the fact that the dividends 
of those among them which are share companies are 
following a downward tendency. 

The importance of the German chemical industry* is best 
eharaoterised by the figures of its foreign trade ; the import 
and export of its raw materials and the export of its pro- 
duce have during the last 10 years risen by about 20 per 
^ cent., while the import of manufactured chemical articles 
has remained practically stationary 


Articles. 


Oils 

Mineral water 

Medicine and perfumerj* 

Dyeing and tanning materials 

Gums and resins 

Mmeral oil 

Iudia-rubi>er and indiu-rubber goods. 

Chemical .substances 

„ products 

Soap and candles 


Quantity. | Value. 


Cwt. 

£ 

53 

W) 

37,924 

28,011 

Cl 

686 

291,085 

141,627 

9,964 

4.889 

39,985 

0,«0 

1.3,180 

39,335 

27,896 

34.076 

00,782 

131,077 

931 

1,877 





The following table shows what Anstria-HaDgary im- 
ported from British India : — 


Ilape«8t'ed 

Castor oil 

Oil seed 

Litiseed 

I'alm kernels 

Sundries (sc^ds) 

Oils 

Medicine and perfumery 

Byeing and tunning raatcnnls. 

Gums and resins 

India-rubber 

('hemical products 


Quantity. 

Value. 

Cwt. 

1' 

;^7.7(K 

10.737 

.S5,391 

20.012 


.308.072 

•2,5V2I3 

144.840 


80,918 

1,1 <W 

840 

1,71.3 1 

2,109 

140 

2 ,oo:i 

88,237 1 

77.060 

15.050 

57.747 

6oa 

8,8rt« 

69 

414 


The exports to India included chemicals yalued at about 
28,OOOZ. From the iVest Indies 200/. worth of perfumery 
was imported in 1903; Cape Colony took 1,2 04 Z. worth of 
chemical products, and Ceylon 1,133Z. worth of medicines 
and perfumery. 

X.—ME TA LL URG F. 

]\Ii llcnl^•oN Goldheld, Western Alstkvli^. 

Bull. Imp. Inst. (^Suppl. to Board of Trade J.), 1004, 

2 , 114 . 

The Murchison goldfield embraces the districts of Lennon- 
ville, Mount Magnet, and Boogardie. The auriferous 
deposits are of two types, white quartz reefs and laminated 
quartz and jasper veins, the whole being enclosed in a belt 
of ultereil rocks containing diorlte, diabase pyroxeuito, and 
shists, termed greenstone. The principal mines of the 
Mount ^Taguet district arc seven in number, those of the 
Boogardie, 12, and Lennonville, 13. The total amount of 
ore worked from 1891 to 1902 was 191,820 tons, yielding 
191 , .'j18 oz. of gold, or an average of 0*99 oz. per ton. 

— A. S. 

Ferro Alloys . U.S. Customs Decision. 

Ferrochroine, ferrotungsten, ferromolybdenura, and 
fcrrovanadium, made in the same manner as ferromanga- 
nese, and i^ed for the same purpose— to harden and 
toughen steel — were decided by the United States Circuit 
Court to be dutiable at 4 dols. per ton, by similitude to 
ferromanganese, under paragraph 122 of the present tariff. 
The contention of the Government that they were dutiable 
at 20 per cent, ad valorem under parugraph 183, as “metal 
un wrought,” was overruled. (Coinfiare this J., 1903, 
1072).— H. W. M. 

German Silver: U.S. (Tjstoms Decision. 

July 14, 1904. 

German silver in bars and sheets was held to be dutiable 
at 4') per cent, ad valorem under paragraph 193 of Ihe 
present tariff as a “ manufacture of metal.” J*aragraph 
174 provides for “German silver unmanufactured” at 
25 per cent, ad valorem. The Board held that its pro- 
visions cover only German silver in pigs or ingots, and not 
in any other form.— K. W. M. 


XII.^FATS, FATTY OILS, Etc. 

Oil and Soap Trade op Maeseili.es in 1903. 

Foreign O^ice Annual Series, No. 3230. 

The Marseilles oil and oil-seed trade for the year 1903 
was exceptionally good and the different companies and 
private mills realised handsome profits, haring been favoured 
by a good market for oils in the early part of the year, 
which enabled crushers to make large sales for forward 


monthly deliveries at full valoefl ? and, aa there were record 
crops of sesame seed aod earthouts in India and ou the 
west coast of Africa, prices of raw materials deoKned 
steadily and thus crushers covered their requirements at 
very profitable rates. For the 12 months the total imports 
of all oil seeds, earthnuts, and copra amounted to 485,544 
tons, as against 422,880 tons for 1902, and 389,474 tons, the 
average of the five years 1898—1902. The leading figures 
in these imports for 1903 comprised 122,431 tons of 
gingelly seed from East India, as against the average of 
80,789 tons; 86,291 tons of decorticated earthnut from 
India; 92,784 tons of uudecorticated earthnut from the 
west coast of Africa ; 27,031 tons of castor seed from 
East India (as against the average of 24,671 tons); and 
106,678 tons of copra from all parts (as against the 
average of 86,1 8.5 tuns). All these imports, with the 
exception of a few thousand tons of copra transhipped tp 
Spain, have been crushed in Marseilles. By reason of the 
large increase in imports of oil seeds, the local mills have 
produced sufficient oils for edible and technical requirements ; 
and imports of manufactured oils from other sources have 
continued on a very reduced scale, being chiefly confined 
to some edible cottonseed oil chiefly from the United States, 
for mixing purposes. These imports of cottonseed oil have 
amounted to 13,811 tons, as against 27,216 tons for 1902 
and 45,988 tons for the five years average from 1898 — 1902. 
Two kinds of unrefined glycerin are produced at Mar- 
seilles, the one extracted before soap boiling and the other 
extracted from tin* soap lyes after the soap is made. The 
latter contains 80 per cent, of anhydrous glycerin, 10 to 
10', per cent, of salts, traces of sulphides, and small 
quantities (J or even per cent.) of thiosulphates. The 
' former is sold at 15 c." the litre, with a density of 1*240 
and a maximum of | per cent, of ash. The tctal pro- 
duction at Marseilles amounts to from 8,000 to 9,000 tons 
annually. There is a glycerin distillery at Marseilles which 
i treats some 2,000 tons annually and turns out a white 
! glycerin, doubly distilled, for current sale, as well as glycerin 
I for the manufacture of dynamite. The rest of the output is 
exported iu a raw condition to the United Kingdom, to 
1 Germany, and, especially, to the United States, Before the 
Transvaal war, Germany bought large quantities of glycerin 
for the manufacture of dynamite. Now, however, the busi- 
, ness appears to have changed hands and to be done through 
; the United Kingdom. The consumption of glycerin in* 

; creasec yearly, while the output has reached its maximum, 

' which can only be increased by the development of the soap 
j manufacture ; the demand, therefore, will probably shortly 
I exceed the supply. For some years past prices have rated 
j at about 100 fr. the ton in bulk for saponification glyoeriu, 

I and 80 frs. for glycerin from tlie soap lyes. These prices 
' are kept up fairly easily during the dull inouths, hut are 
i bound, to go considerably higher when there is a big demand. 

I All the linseed and practically all the sesame and pop^y 
I cakes are consumed for feeding cattle in France, or, in 
j the case of black gingelly, for manuring. The earthnuts, 

I which are brought to Marseilles undecorticated, aie shelled 
' there, and the shells ground into a whitish powder, which is 
! used for cattle feeding, and is exported mainly to Hamburg 
and Stettin, where it is mixed with molasses and forms a 
j good, brittle feed cake. Some goes to Iiondon, Liverpool, 

' and Glasgow. The sales of soap effected have been much 
the same as those of 1902, and as the oils required have 
{ gone down iii price, so has the price of soap. Thus no 
1 larger profits seem to have accrued^ to ihe^ boilers. As 
enormous stocks of the necessary oils are in hand, and 
there is no fear of their being exhausted, a good aU-round 
year of business is expected. Exportation to the Far East 
and to Canada hag slightly fallen. An incrcusing trade 
with Canada has been fully expected, but these expectations 
have not been realised. Tne old-fashioned mottled soap lor 
which Marseilles was famous is gradually dying out, being 
replaced by the more convenient and harder whit© soap, 
mostly made with 20 to 25 per cent, of copra oil, and 35 tO 
40 per cent, of either earthnut oil or sesame oil, or cotton- 
seed oil, as the price of the latter three vary. Earthnnt oU 
and sesame, cottonseed oils, tallow and other componnda 
j are now hardly used. The finest soaps made hero, knon^ 
as olive- oil soaps, are composed of varying inx|Lmi?M Ol 
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ftac^faniat and oiJive oil, probably never pure olive oil alow. 
Whcm a ptire olive-oil soap is absolutely required, a special 
rat is made up at about twice the price of ordinary soap. 


Bj.EfiWA.x FROM British Central Africa. 

J^uil/. Imp. Inst. (SuppL to Board of Trade J.)y 1904, 

2, h:)~86. 

A sample of the clarified beeswax was submitted to brokers, 
who reported that coii8ij?nmciirs of similar quality would 
meet with a ready sale in the London market, at prices 
rangint? from 0/. 17.?. ^d. to 11, per cwt. They recommend 
that the wax be shipped in blocks of 90 — 100 lb. each, 
cased in “gunny.’" Beeswax is already cxi>ort<'d from 
British Central Africa, hut it is stated that much larger 
quantities could be rtwiily itrodueed. — A. S. 


Kill. A.~-PIGMENTS, PAINTS, Etc, 
Green Earth: U.S. ( cstoms Decision. 

Jw/yr, 1901. 

Green earth was a.ssessed fm* duty at .‘30 per cent, ad 
rixZorew as a “ color.’’ under paragraph .08 of the present 
tariff. An analysis of the sample showed it to be coarsely 
ground celadonite,-— a talc-like mineral. The Board of 
General Appraisers accordingly hold it to he dutiable at 
*1 dols. per ton as a “ wrought earth,” under paragraph 93. 

— B. W. Al. 


XIV.-’TANNING; LEATHER t GLUE, Etc, 

Tannin 5 Exfort Trade of — in India. 

Bd. of Trade J., July 28, 1 904. 

According to Capital (Calcutta), a recent official report 
mentions that investigations made in the Madras Presidency 
have resulted in testifying that the forests and waste lands 
of the Presidency possess a very large number of trees and 
sbrubR which are capable of yielding tannin in sufficient 
quantities to hoof practical importance. In the Northern 
Circle of the forest department, there are believed to be 
70 different kinds of tannin-yielding shrubs and tiees. 
That the supply is large throughout is evidenced by the 
fact that the Provincial Forest Department derives a revenue 
of over a lakh of rupees, Irom the .sale of the right of 
ooUecting tauniu-yieldiug materials. So far the only tannin 
materials exported from Southern India are myrabolams 
from Cocanada and the Vizagapatam coast })orts, the 
exports varying from G,000 to 7,000 tons annum, of the 
value of about three lakhs of rupees. That there is no 
important export trade in Indian tannin is, according to the 
T-eport, believed to be principally duo to the fact that no 
t<eriouB and continuous efforts have ever been made to 
introduce Indian tannin material to the European markets. 


XVI.SUGAR, STARCH, Etc. 

Sugar : Polariscovio Testing or 

U.S. Customs Decision, 

June 1, 1904. 

The United States Circuit Court of Appeals rendered a 
decision on testing sugar by the polariscope, upholding the 
action of the Secretary rf the Treasury in instituting a 
system of corrections for temperature not in general use 
among chemists. This decision reversed that of the lower 
court, in w^hioh it was held that “ testing by the polariscope” 
had a well established trade meaning at the time of the 
passage of the Act of 1897. The higher court holds that 
as long as the Secretary acts in good faith and prescribes no 
regulations tending to make the prescribed te.st less accorate 
than it was at the time of the passage of the act, the courts 
Should not interfere with the administrative details confided 


i to him. This decision affirms the correctness and authority 
i of the system of corrections established mainly by H. W* 

, Wiley. (SeethinJ., 1903, 721.)— R.W.M. 

' XVtl.— BREWING. WINES, SPIRITS, Etc. 

S.vicL : U.S. CusTOM.s Decision. 

May 25, 1904. 

The United States Circuit Court held that sake, a 
beverage made from rice by processes similar to those 
employed in making beer, does not possess sufficient 
similarity to either wine or beer to he dutiable as cither, 
Tho Court held it to be subject to a duty of 20 per cent. 
ad valorem under section C of the present tariff as a “ manu- 
factured article unciiumerated,” and reversed the decision 
of the Board of General Appraisers, holding it to be dutiable 
by similitude as a “ still wine ” under paragraph 296. 

— B. W. M. 

XX,— FINE CHEMICALS, Etc. 

Sacchakin; Importation of into (iRKECE 

i’ROHlRITHD. 

Bd. of Trade J., July 21, 1904. 

By a law of the 28th April/1 Uh May last, the importation 
into Greece or the employment in that country of saccharin 
or other artificial sw eetcuing substances possessing a higher 
sweetening power than cane sugar, without its nutritive 
qualities, is prohibited except for pharmaceutical purposes. 

A subsequent decree specifie.s “dulcine” “sucrase” and 
“ sucraraine” or “ .stnrr de Lyonf as being the sweetening 
substances ether than saccharin, the importation of which 
is prohibited under the law. It provides, however, that the 
prohibited substances may hc' imported by chemists or 
pharmacists exceptionally, on special permission of the 
Minister of Finance, hnt only through Custom Houses of 
the 1st or 2ud class, and in quantities not exceeding 50 
(iramia (.*3,000 grains) a yenr. This applies equally in tlie 
case of gacchann, &c., ilesired to he introduced by Parcel 
Post. Importations of saccharin, &c.. as “ samples without 
value” are not permitted. 

(tARDEN14; Oil ok . T\S. Ci mu-au' Du ision. 

July I, 1901 

Oil of gardenia, assessed for duty as “alcoholic per- 
fumery ” at 60 c. per lb. and 4.5 per cent, ad valorem, under 
paragraph 2 of the present tariff, was decided to be dutiable 
at 25 per cent, nd valorem, under paragrapli 3 as a “ cbemicul 
ccrapound.” (Compare this J., 1904, 345.) — R. W. M. 

Rose; Xrtifu'iai. Oil op . 

TT.8. CnsTOMH Decision. 

June 29, 1904. 

Synthetic oil of ro.so, made to re.semblc the natural oil as 
closely as possible, and showing substantially the properties 
of the natural oil, was decided to bo free of duty as “otto 
of roses ” under paragraph 626 of the present tariff. 
Assessment of duty at 25 p<T cent, ad valorem us a 
“chemical compound ” under paragrapli 3 was overniled. 

— R. W. M. 





f st^nt 

N.B.— In these lists, [A.] moans "Application for Patent, '* and 
[C.S.] " Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted uro open to 
inspection at the Patent Office immediate! j', and to opp«isitiou 
within two months of the said dates. 


I.—PLANT, APPARATUS. AND MACHINERY. 

[A.] 15,923. Rhodes. Valves for controlling aeids and 
other chemical fluids and vapours. July IS. 

„ 10,024. Leyer. Driers.* July 19. 

„ 10,045. Walton. Coal and ore wasbin«]f machiner}. 

July 20. 

„ 10,201. Hrit. Thomson Houston Co. (Gen. Electric 

Co.). Apparatus for electrically heating liquids. 
July 22. 

„ 10,310. IJantke. Prooes.s and appliance for raising 

liquids by means of coropres.sed air.’' July 23. 

„ 10,354. Shields. Means for removing dust from ' 

gases.* July 23. 

„ 16,427. Hrowiio and McKinla\. Apparatus for 

subjecting gases or vapours to the action of 
liquids or vapours thei’efrom, especially a|)plie- 
ahle to scrubbing or enriching illuminating or 
other gases, or for recovery purposes. July 2.5. 

„ 10,588. Matchaiu. ('ombined rotary kilns aud 

driers. [IJ S. Appl., Jan. 11, 1904.]* July 27. 

,, 16,018. Robinson. Furnaces. July 28. 

„ 10,0.52. Challis. Filters, filtering media, &<■. 

July 28. 

„ 16,826. Roche. Filtering apparatus. July 30. 

[O.S.] 18,346 (1903). Michael and Roberts. Grinding 
machines. Aug. 4. 

„ 10,320 (1903). Maefarlane and Macfarlane. Cen- 

trifugal machines. Jul}' 27. 

„ 20,163 (1903). Bloxam (Dillon). Treatment of 

liquids with ozonised air or other gaseous ozone 
mixtures. July 27. 

„ 1013 (1904). Kauffmann. Working and construe- . 

tion of furnaces for roasting ores and like 
materials. July 27. 

„ 3003 (1904). Stade. Process and devices for 

filtering liquids. Aug. 4. 

„ 12,104 (1904). Dahl. Centrifugal separators. ' 

Aug. 4. 

„ 14,484 (1904). Wheelwright and Fiske. Appara- ; 

tus for removing liquids from solids, applicable j 
for the treatment of garbage and other purposes. 

A ug. 4. 


II.— FUEL, GAS, AND LIGHT. 

£A.] 15,908. Reichwald (F. Krupp, Act.-Ges.). Process , 
of and apparatus for producing combustible gases 
from bituminous fuels. July 18. > 

^ 15,937. Boaler. Incandescent mgntles. July IS. | 
„ 16,008. Koppers. Coke ovens.* July 19. j 


A.] 16,067. Grice. Gd» July 20.^ 

„ 10,069. Smith. Manufacture o? producer gas, 

applicabk; both to pressure aud suction plants. 

July 20. 

„ 16,113. Calvert and Snape. Method of treating 

incandescent lamp filaments to increase their 
density and also the density of the carbon 
deposited on them during the flashing process. 
July 20. 

„ 16,288. Akt.-Ges. f. Selas Beleucht. Apparatns 

for the production of mixtures of gas and air. 
[German Appl., Oct. 21, 1903.]* July 22. 

„ 16,425. Electric Equipment aud Securities, Ltd., 

and Ruzicka. Manufacture of electric incan- 
descence bodies. July 25. 

„ 16,427. Browne and McKinlay. See undei' I. 

„ 10,593. Hemingway and Booth. Apparatus for 

washing and jiurifying gns. July 27. 

„ 16,658. Bateman. Mantles for incandescent ca» 

lighting. July 28. 

„ 10,763. Boutillier. Apparatus for producing poor 

gas free from tarry matters. [Fr. Appl,, Aug. 25. 
1903.]* July 29. u Ft' 6 , 

„ 10,765. Kirkham, JIullett, and (^handler, Ltd., and 

Hersej'. A])paratus for washing or scrubbing 
gas. July 29. 

„ 16,756. Colson. Manufacture and purification of 

illuminating gas. July 29. 

[C.S.] 17,788 (1903). Lake (Selas Ges.). Apparatus for 
the production of mixtures of gas and air. 
Aug. 4. 

„ 20,678 (1903). Certisoli. Gas producers. July 27. 

„ 21,964 (1903). Derval. Inclined gas retorts. 

Aug. 4. 

„ 2547 (1904). (‘apitaine. Suction gas producers* 

Aug. 4. 

„ 8993 (1904). Poetter, Gas-producing plant for 

heating retort furnacea. Aug. 4. 

„ 12,361 (1904). Tobionsky. Refuse-consuming and 

gas-producing furnaces. Aug. 4. 

„ 14,383 (1904). Poetter. Gas producers. Aug. 4. 

„ 14,405 (1901). Klein. Gas-purifying plant. Aug. 4. 


III.— DESTRUCTIVE DISTILLATION. TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES* 

[A.] 16,543. Hanmer. Apparatus for treating peat, 
turf, wood, &c., to obtain valuable products there- 
from. July 27. 

„ 16,756. Lyndall and Costley -White. Process for 

rendering benzene or the like non-inflammable, 
July 29. 

[C.S.] 24,801 (1903). Tabourin, Girard, and Portevin^ 
Manufacture of solid and fluid mineral lubricants. 
July 27. 

»y 12,122 (1904). Weyl, Distillation of coal tsr. 
Aug. 4, 


IV.— COLOURING MATTERS AND DYRSTUE|fS* 

[A.] 16,920. Hansford (Cassella and Co.). .MutafSkctate 
of sulphide colours. July 18, 



808 


, JOTONAL Of THE SO(CTTf Of OHEMIOAL INOOiStBY* 


[A?] 15,935. Abel (Act.-Ges. f. Anilinfabr.). Manufac- 
ture of indopbenols. July 18. 

„ 15,982. Shillito (Aniline Colour and Extract Works* 

formerly J. K. Geigy). Manufacture of nitro-o- 
oxyazo colouring matter^i. J uly 19. 

„ 16,119. Johnson (Kalle and Co.). Manufacture of 

new dyes. July 20. 

„ 16,120. Johnson (Kalle and Co.). Manufacture of 

new dyes. July 20. 

„ 16,121. Johnson (Kalle and Co,). Manufacture of 

new dyes. July 20. 

„ 16,268. Abel (Act.-Ges. f. Anilinfabr.). Manufac- 

ture of sulphur dyes and of materials for their 
production. July 22. 

„ 16,269. Iroray (Meistcr, Tiucius iind llriluing). 

Manufacture of violet sulphurised d 3 e 6 tuflF^. 
July 22. 

„ 16,538. .Johnson (Badiseho Anilin und SodaEahrik). 

Manufacture of violet blue colouring matters of 
the anthracene series and intermediate products 
of the said manufacture. July 26. 

„ 16,566. Shillito (Aniline Colour and Extract Work**, 

formerly J. IC Geigy). Manufacture of o-oxyazo 
colouring mattt>ra from 2-diazo-l-iiaphthol snl- 
phonie acids. July 27. 

[C.S.] 21,800 (1903). Imray (Meister, Lucius und 
Brtiuing). JManufacturo of yellow, orange- 
yellow to orange sulphurised dyestuffs. Aug. 4. 

„ 21,945 (1903). Imray (Meister, Lucius und 

Ikiluiiig). Manufacture of clear yellow, orange- 
yellow to yellow-orange sulphurised dyestuffs. 
July 27. 

„ 12,270 (1904). Lake (Oehler). Sulphur dyes. 

Aug. 1. 


V.— PREPARING, BLEACHING. DYEING, 
PRINTING, AND FINISHING TEXTILES. YARNS, 
AND FIBRES. 

[.\.] 15,906. Hadden, I'riiited fabrics. July 18. 

„ 15,943. Johnson (Badischc Anilin und Soda 

Fabrik). production of coloured discharges on 
dyed materials. July 18, 

„ 15,914. Johnson (Badische Anilin und Soda 

Fabrik). The discharging of dyed textile 
fabrics. July 18. 

„ 15,978. Bauersachs and Bruckner. Processes of 

dyeing cops.* ,Tuly 19. 

„ 16,105. INIdller - Holtkamp. Dress-ing ur sizing 

yarns. July 20. 

„ 16,185. B.artelt. See under VII. 

„ 16,313. Boult (Poi.sson). Method of retting and 

washing vegetable textile hbres. July 23. 

„ 16,351. Soc. Anon, des Rizi^res Franjalses. Treat- 

ment of rice flour with a view to its substitution 
for various starches used in sizing and finishing. 
[P'r. ..Apph, Aug. 1, 1903.]* July 23. 

„ 16,503. Wild. The dyeing of textile fibres or 

fabrics, July 26. 

„ 16,594. Hulse and Co., Ltd., and Shaw. The pro- 

duction of printed fabric, such as calico. July 27. 

[C.S.] 19,002 (1903). Armeugol. Thread, and process of 
manufacturing the same. July 27. 

„ 20,476 (1903). Masoelli. Apparatus for dyeing 

and similar purposes, July 27, 


[C,S,J 20,925 (1903). Thompson (Wegma»iD and Co.). 
Method of dyeing cotton and the like, and 
apparatus therefor. Aug. 4. 

VIL— ACIDS, ALKALIS, AND SALTS. 

[A.] 16,185. Bartelt. Apparatus for preparing bleaching 
liquor. July 21. 

„ 16,353. Shields. Treatment of the gases issuing 

from pyrites burners.* July 21. 

„ TC,.504. Woltereck. Production of ammonia. 

July 26. 

„ 16,672. Smith. Manufacture of monoxide of lead. 

July 28. 

[C.S.] 5101 (1904). Bloxam (Gibbs). Manufacture of 
salts of oxyacids of chlorine and salts of chromic 
acid. July 27. 


VIII.— GLASS, POTTERY, AND ENAMELS. 

[A.] 16,279. Nolan. Process of and apparatus for fire- 
polibhing glass. July 22. 

[C.S.] 16,8-17 (1903). Martin. Means of decorating 
pottery, porcelain, glass, paper, or other medium. 
July 27. 

„ 12,201 (1901). P^idler. Sec under 1\. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 15,979. Schmidtgen and Ki^nlg. I’rocess for manu- 
facturing an isolating material. July 19. 

„ 16,002. ]MilJ-», Bricks. July 19. 

„ 16,029. Ge.sner. Incorrodible material and the 

metliod of its production. July 19, 

[C.S.] 20,421 (1903). Howett. Manufacture of artificial 
stone. July 27. 

22,769 (1903). Perpignani and Candlot. Kilns for 
burning cement, lime, ^Stc. Aug. 4, 

„ 991-1 (1904). Ducastel. Agglutinant or cement, 

and method uf manufacturing the same. July 27. 

„ 12.201 (1904). Fidler. Continuous kilns for 

burning blue and salt-glazed and vitrified bricks, 
tiles, and terra-cotta, &c. Aug. 4. 

„ 14,374 (1904). Henry. Continuous kilns for 

burning fireproofing, tile, and other clay products. 
Aug. 4. 

X.-METALLURGY. 

[A.J 15,964. Slater. Method for the extraction and 
reduction of precious metals from ores, earths, 
sands, and tailings. July 19. 

„ 16,028. Johnson (Mcya). JIanufacture of etccl. 

July 19, 

„ 16,112. Ogle and Woolford. Furnaces for the 

treatment of refractory ores. July 20. 

„ 16,205, Edclraann and Wallin. See under XI. 

„ 16,267. Gaumlett. See under Kl. 

„ 16,276. Kanfmann and Bouvier. Manufacture of 

steel. July 22. 

„ 16,396. Abel (Siemens und Halske Act.-Ges.). See 

u7iderXl. 

„ 16,412. Lake (Cyunid-Ges.). Treatment of iron 

and steel for the hardening or case-hardening of 
the same. July 25. 
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[A] 16,418. Engels. Process for treating steel and 
armour plates. [Fr. Appl., March 21, 1904,]* 
July 25. 

„ 16,448. Harmet Process for refining cast iron, 

and apparatus therefor. [Fr. Appl., Aug. 28, 

1903. ]* July 25. 

„ 16,449. Fink and Huguenot. Process and appa- 

ratus for granulating or pulverising certain 
fusible metals and alloys. [Fr. Appl., Jan. 7, 

1904. ]* July 26. 

„ 16,401. Swinburne. Treatment of sulphide ores. 

July 26. 

„ 16,492. Swinburne. Treatment of antimony, 

arsenic, bismuth, and gold ores. July 26. 

„ 16,617. Broadbent and Herdman. The galvanisa- 

tion of metal and the manufacture of metallic 
alloys. July 26. 

„ 16,764. Tyars. Apparatus for treating and amal> 

gamating metals. July 29. 

[C.S.] 1013 (1904). Kauffraann. See under I. 

„ 1941 (1904). Wilkins. Cement for iron and steel 

castings and the like. Aug. 4. 

„ 4975 (1904). Moore and Heskett. Process of and 

apparatus for treating ferruginous ore for the 
manufacture of iron and steel therefrom. Aug. 4. 

„ 12,976 (1904). Cutler. Furnace for calcining 

quicksilver ores. July 27. 


XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 15,952. Berg. Electrode for electrical accumulators. 
[Appl. in Sweden, July 18, 1903.]* July 18. 

„ 16,205. Edelmann and Wallin. Electric furnaces 

and the extraction of zinc by means of the same. 
July 21. 

„ 16,267. Gauntlett. Deposition of zinc and other 

metals by means of electricity. July 22. 

„ 16,396. Abel (Siemens und Halske Aot.-Ges.). 

Method of producing zinc from sulphate solutions 
by electrolysis.* July 25. 


X1L~FATTY OILS, FATS, WAXES, AND SOAP. 

[C.S.] 16,825 (1903). Westaway. Method of and appa- 
ratus for granulating and solidifying fat or the 
like. Aug. 4. 

„ 13,451 (1904). Zinimerraanu and StOhr. Floating 

soap, and process for the manufacture of the 
same. Aug. 4. 

XIII.- PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(^.) — RbSINS, ViJaNlBHBS. 

[A.] 16,800. Bucklin. Lac derivatives and their appli- 
cation and process of production.* July 80. ^ 


XIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 

[A.] 16,276. Alilaire. Tanning hides and skins. July 22. 

[C.S.] 20,063 (1908). Horn. Process for preparing a 
clear solution of casein. July 27. j 


LIST* ^ m 


XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 16,984. Stiepel. See under XX. 

„ 16,262. B6mer. Manufacture of starch and sugar.* 

July 22. 

„ 16,546. Stein and Loewenthal. Manufacture of 

sugar. July 27. 


XVII.— BREWING, WINES, SPIRITS, Etc. 

[C.S.] 17,976 (1903). Sloeraan. Treatment of grain for 
the production of malt. July 27. 

„ 14,517 (1904). Schreier. Malting drum. Aug. 4. 

XVIIL— FOODS ; SANITATION, WATER , 
PURIFICATION ; & DISINFECTANTS. 

(^.)— Foods, 

[A.] 16,189. Barbier. Method of converting whey into 
vinegar.* July 21. 

„ 16,851. Soc. Auon. des RiziSres Franqaises. See 

under V. 

[C.8.] 20,630 (1903). Roewer. Butyrometers. Aug. 4. 

„ 13,689 (1904). Folsing. Preservative for food. 

July 27. 

(H.) — Sanitation; Watee Purification. 

[A,] 16,689. Tuckfield and Garland. Regenerative 
apparatus for water purification and the like. 
July 29. 

[C.S.] 19,916 (1903). Woodall. Water-purifying appa- 
ratus, July 27. 

„ 12,361 (1904). Tobiansky. See under II. 

„ 14,482 (1904). Wheelwright and Fiske. Appara- 

tus for cooking garbage and removing the oil 
therefrom. Aug. 4. 

„ 14,483 (1904). Wheelwright and Fiske. Appara- 

tus for cooking garbage and removing the oil 
therefrom. Aug. 4. 

(C.) —Disinfectants. 

[C.S.] 14,372 (1904). Marot. Process and apparatus for 
producing a gaseous germicide und insecticide, 

Aug. 4. 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 16JJ8L Werle. Grinding wood for the manufacture 
of paper. [German Appl., Nov. 29, 1903.]* 
July 22. 

n 16,403. Nebrich. Pulp strainers for paper manu- 
factnre.* July 26. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 15,980. Liebreich. Preparations for the production 
of chloroform. July 18. 

„ 15,984. Stiepel. Manufacture of betaine and its 

salts from the molasses and waste products of 
beetroot-sugar manufacture. July 18. 

„ 16,602. Kalle and Co. Manufacture of bromine 

alkyl acetamides. [Gorman Appl., Dec. 9, 
1908.]* July 27. 
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XXI.— PHOTOGRAPHIC MATERIALS AND 1 
PROCESSES. 

{A.] 16,177. Edwards. Photogra^kbio films. July 21. 
[C.S.] 20,82.5 (1903). Zimmermann (Ghem. Fabr. auf 
Adieu, vorm. E. Scheriug). Photographic paper. 
July 27. 

„ 20,484 (1903). Hill and Young. Direct reproduc- 

tion ol drawings by photography. Aug. 4. 


XXII.— EXPLOSIVES, MATCHES, Etc. 

[C.S.] 17,416 (1903). Bell. Method of and apparatus for 
forming blocks of guncotton. Aug. 4. 

„ 17,890 (1903). Bell. Pressing of guncotton blocks, 

and apparatus therefor. July 27. 

„ 18,562 (1904). Mbller. Manufacture of nitro- 

glycerin. Aug. 4 . 
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F. W. Richardson. 
Geo. Ward. 

H. A. Watson. 
Thorp Whitaker. 
J. B. Wilkinson. 


N»B,-~The names in italics are those of members of Committee who retire from their Wipectltre offiees at the wid of the current sessloB. 
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ANNUAL GBNBBAL MEETING, NEW YOKE, 1904. 

Tho Annual General Meeting will be held in New York 
City on Thursday, Sept. 8th, and following days. Members 
who propose to attend the meeting are requeited to inform 
the General Secretary, as soon as possible, by what steamer 
they will travel. The principal boats will be met on arrival 
lit New York by a representative of the deception Com- 
mittee, who will escort the guests to the Hotel Seville, 
Madison Avenue and 29th Street, which will bo the 
Society’s Headquarters in Now York. A similar system 
Avill be observed at all the other cities visited by the special 
train. A revised programme appeared in the July 30th 
issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those members whose 
names are printed in xtalicM in the list of Council will retire 
from their respective offices at the forthcoming Annual 
Meeting. 

Mr. Wm. H. Nichols has been nominated to the office of 
President under Rule 8 ; Dr. Edw. Divers, Prof. W. R. 
Eaton Hodgkinson, Mr. Max Muspratt, and Mr. T. J. 
Parker have been nominated Vice-PresiSlents under 
Rule 8 ; and Sir Wm. Ramsay has been nominated a Vice- 
President under Rule 1 1 . 

Mr. Oscar Guttmann, Prof. W. R. Lung, Dr. Boverton 
Redwood, and Mr. Walter F. Keid, have been nominated 
under Rule 18 to fill four vacaucies among the Ordinary 
JMembers of (’ouiieil. No ballot will be required. 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 


Cargill, John T.; Journals to c/o Bormah Oil Co., Ltd,, 
175, West George Street, Glasgow. 

Caspari, Dr. W. A., l/o Park Lane ; Rosel, Lungham Road, 
Teddington. 

Charlier, A. C. J., l/o Crouch End ; 6, Talbot Read, South 
Tottenham, N. 

Coblentz, Lambert, l/o Broderick Street ; 1708, Sutter 
Street, San Francisco, Cab, U.S.A. 

Emery, E. G., l/o New York ; c/o Pacific Coast Oil Cowv 
Point Richmond, Cal., U.S.A. 

Fraser, Jas. 1), l/o Waltham Cross; Ro^al Gunpowder 
Factory, Waltham Abbey, Essex. 

Fuller, Henry C., l/o Boston; 30, Irving Street, West 
Medford, Mass., U.S.A. 

Gunn, Gilbert, l/o Bury; 181, Bury New Road, Summit, 
Heywood, Lancashire. 

[links, P. J,, l/o Stowmarket ; Danger Building Department, 
Royal Laboratory, Woolwich Arsenal, S.K. 

Howe, JiiK. Lewis, l/o Cushing; Washington and Lee Uni- 
versit}', Lexington, Va., U.S.A. 

Hutton, R. S. ; all communications to the University, 
Manchester. 

Alillar, J. H., l/o Natal ; retain Journals. 

Nelson, E. K., l/o Chicago ; c/o Link and Nelson, Paris, 111., 
U.S.A. 

Ray, Wm., l/o Fallowfield ; 71, LansdoM ne Road, West 
Didsbury, Manchester. 

Rogerson, J. W., l/o Ashley Gardens ; 101, Lcadcnhall 
Street, K C. 


Cfiang:tfi! of SRibrrdd. 


When notifying new addresses, members are requested to j 
write them distinctly, and state whether they are temporary i 
or permanent. Multiplication of addresses is also to be | 
avoided as tending to create confusion. When sending i 
subscriptions, the use of the form attached to the application ! 
helps in the verification of addre-sses, on which the safe 1 
delivery of the Journal depends. I 


Ashley, Harrison l^k, l/o New Bedford ; 1H9, St. George i 
Street, East Liverpool, Ohio, U.S.A, | 

Barrie, D, IMcLaurin ; all communications to Pjt). Box 193, I 
Germiston, Transvaal. j 

Berg, Julius, l/o Walberg ; Diirreiibach, bei Worth a/S., 
Klsass, Germany. 

Borland, C. R., l/o Concord Junction ; P.O, Box 68.'?, 
(bncord, Mass., U.S.A. 


Spencer, A. G., l/o Truro ; 140, St. James’ Street, Montreal, 
Canada. 

Stainton, Dr. W. J., l/o Narcessus Road; 3, Holmdale 
Hoad, West Hampstead, N.W. 

Siorr, B. V., l/o Bclgrave Road ; 01, Balfour Road, Ilford, 
Essex. 

White, Alf. XL, l/o East University Avenue; 1017, Hill', 
Street, Ann Arbor, Mich., U.S.A. 

Wilkie, J. M., l/o Henry Road ; 19, Cbaiitrey Road, West 
Bridgford, Nottingham. 

Wishart, H. L., l/o Marquette ; c/o Repauno Manufacturing 
Co., Woodbury, N.J., U.S.A. 


CHANGES OF ADDRESS BEaUIRED. 

Hodgson, M., l/o Ardmore, Wicklow, Ireland. 

Nevin, J. V., l/o Bristol Dispensary, Bedmioster, Bristol. 


Juumal anb patp! fif^rature. 


ClftSfl. Page. 

I.-- Geneial Fhuit, Apparatus, and Machinery H 1 4 

II. — ^Fuely Gas, and Light 815 

HI.— Deetructive Distillation, Tar Frodnota, 

Petroleum, and Mineral Waxes HIG. 

iy.—ColoartDg Matters and Byestaffs 817 

V.— Preparing, Bleaching, I^eing, Printing, 

and FimsMi^exttles, Jams, and Fibres B20 


Class. Page. 

VI.— Colouring Wood, Paper, Leather, &o 821 

VIL— Aeids, Alkalis, and Salts, and Non- 

MetaUio Elements 821 

Till.— Glass, Pottery, and Enamels 82a 

HL— Building Materials, Clays, Mortars, and , 

i * 824 

X. — Metallurgy 
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ClaBi. 

U.— Electro-Cbemiitry and Electro-Metallurgy 827 

XII. — ^Fattj Oils. Fats, Waxes, and Soap 828 

XIXI. — Pigments and Faints; Beidni, Yamishee, 

&c. ; India-Bnbber, & 0 . 829 

XIV. — Tanning ; Leather ; Glue, Size, Bone, and 

Horn ; Ivory and Substitatee 830 

XV. — ^Manures, &o 831 

XVI. — Sugar, Starch, Gum, &c. 831 

XVII. — ^Brewing, Wines, Spirits, Ac..... 831 


Class . Page. 

XVm.— Foods ; Sanitation j Water Forifloation ; 

and Dinnfeotants 832 

XIX.— Paper, Pasteboard, Cellulose, Ceiloloid,&o. 834 

XX. — ^Fine Chemicals, Alkaloids, Essences, and 

Extracts 834 

XXI. — Photographic Materials and Processes. M... 836 

XXn.— Explosives, Matches, &o 836 

XXIIL— Analytical Chemistry - 837 

XXIV.— Sdentifie and Technical Notes. 842 


Paxiitt BPBCiriOATiOHS may be obtained by post by remitting as follows 

Bngli9h»—Bd. each, to the Oomptroller of the Patent Office, 0. N. Dalton, Bsq^ Southampton Buildings, Chancery Lane, London, W.O. 
United States.—li. each, to the Secretary of the Society. 

Pn»eh.—l fr. 26 c.eaoh, to Belin et Gie., 56. £ue des Franos-Bourgeois, Paris (8«). 


I.-PLANT. APPARATUS AND MACHINERI. 

English Patents. 

Discharging or Filling Vais and like Iteceptacles ; Appa- 
ratus' for . \V. I’. Thoiu])hon, London. From 

H. W‘ Blaisdell, Los Angelee, i'lil, U.8.A. Eng. Pat. 
22,094, Oct. 1 3, 1 903. 

Ox a suitable support is arranged a central column, carrying 
rotating arms at its base. From the arms depend cup- 
shaped discs or plates for feeding the material to the centre 
of the vat. In the central column is an elevator for lifting 
the material and discharging it into a shoot. The whole 
apparatus can be raised or lowered, can be modified so as to 
be used for charging as well as discharging, and can be 
fnoved over a series of vats. — W. H. ('. 

Distributing Apparatus especially applieahle for use tn 
Filling Vats or the like. W. P. Thompson, London. 
From‘H. W. Plaisdell. Los Angeles, Cal., U.S A. Eng. 
Pat. 22,095, Oct. 13, 1903. 

A DiSTRinuTOR consisting of curved spiral blades is mounted 
on a vertical shaft passing through a hopper arranged over 
a vat. Means are provided for rotating the shaft, thereby 
causing the material fed into the hopper to be evenly 
disirihuted. The distributor can he raised or lowered by 
suitable means, and a guard ring is provided to prevent the 
material from being thrown over the edge of the vat. The 
apparatus may be fixed, or movable over a series of vats. 

* ^ - W. H. C. 

(Centrifugal Extraction Apparatus. II. W. Strehlenert, 
Keu Bahelsherg, Germany. Eng. Pat. 26,471, Dec. 3, 
1903. 

The apparatus consists of a centrifugal basket provided at 
its outer wall with a number of holes, and furnished at its 
centre with Ji truncated cone. Inside this conical aperture 
is placed a conical flange forming part of the casing sur- 
rounding the centrifugal basket, and through this passes the 
rotating shaft carrying the basket. Upon the casing rest 
two covers, one being fitted tightly to the edge of the 
■casing by an indiaruhher ring, whilst the other is suspended 
■^below, an annular space being thus formed between the two 
covers. The centrifugal force causes the extracting liquid 
to rise at the edge of the casing and to overflow into the 
annular space above, where the friction of the walls destroys 
the centrifugal velocity and allows the liquid to flow back 
into the basket through a central opening provided in the 
covers. — L. F. G. 

Vamishing, Pitching, or similarly Treating Casks, Vats, 

or the like / Apparatus for . M. D. Krkmer, 

Laekeu-Brussela, Eng. Pat. 12,647, June 3, 1904. 

The improvements which relate to the apparatus described 
in Eng. Pat. 25,362 of 1902, consist in placing a shallow 
bath over the pitcb-melter. In this bath are several radially 
disposed rollers to facilitate the manipulation of the cask, 
whilst the bath itself serves to collect and return to the 
melter any excess of pitch, Ac. The injector pipe can be 
raised or lowered by a leiter.— W, H. C. 


Desiccation [^Evaporatioii] of Liquids. W. I). Xeel, 
Chicago. Eng. Pat. 13,186, June 10, 1904. 

To obtain the solid constituents of a liquid in the form of 
a powder, the liquid is sprayed into a closed chamber where 
the spray is subjected to the action of a “ heated innocuous 
gas,” such, e.g., as air. The liquid is carried off in a state 
of vapour, and the solid falls to the bottom as a powder. 
The sides aq^ top of the chamber are formed of pervious 
material, and the chamber itself is enclosed in an outer 
casing. The pressure in the space between the tAvo is 
reduced by suitable means so that the vapour-laden gas 
passes outwards through the pervious material. Means are 
provided for spraying the liquid, for continuously removing 
the powder, and for introducing and exhausting the heated 
gas. — W. H. ( ’. 

United States Patents. 

Funnel. W. E. Burgess, Aherhceg, England. U.S. Pat. 
764,422, July 5, 1904. 

The combination is claimed, with a funnel for filling vessels 
with liquid, of a siphon of which one limb is adapted to dip 
into the vessel to be filled, and an upright transparent pipe, 
which connects the lower end of the other limb of the 
siphon with the exit-opening of the funnel. — W. H. C. 

Dryer. J. 1), Bourdeau, Assignor to Bourdeau Food Co., 
Battlecreek, Mich., U.S. A. U.S. Pat. 764,552, July 12, 
1904. 

A SERIES of vertically superposed, horizontal, parallel 
conduits, Avith perforated bottoms, have conveyor worms 
working in opposite directions in alternate conduits. They 
aie connected at alternate ends, the material to be dried 
is fed into the top conduit and passes through each in 
succession t6 the outlet at the bottom. Means are provided 
for working the conveyors and for withdrawing the air from 
each conduit. — W. 11. C. 

Muffle. J. C. Fox, Assignor to the Morgan Crucible Co., 
Ltd., London. U.S. Pot. 766,728, July 26, 1904. 

The muMe cousists of a horizontal chamber, with a movable 
front wall, and its further end is provided with a discharge 
aperture for gases. Air passages extend longitudinally along 
the sides within the muffle, which has air-inlet apertures 
at intervals throughout its length, to supply oxygen uni- 
formly to the contents. The apertures to the air passages 
are designed to receive plugs for controlling the admission 
of air. — E. y. 

Fbench Patents. 

Drying Machines [^Centrifngal] with Several Chambers. 
G. ter Meer. Fr. Pat. 341,131, Jan. 26, 1904. 

j See Eng. Pat. 1505 of 1904 ; this J., 1904, 537.— T. F. B. 

Evaporating in Vacuo; Columns for — T. Suzuki. 
Fr. Pat. 841,356, Feb. 9, 1904. 

See Eng. Pat. 3165 of 1904 ; this J., 1904, 483.— T. F. B. 
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Filter-Preites, P. Meura. Fr. I’at. 340,503, 

Feb. 13, 1904. 

TnB siippl^^-ohannel is placed at the side of each plate, 
slightly above the top. The oonDecting passage, to the . 
interior of the chamber, has the same sectional area as the 
supply channel, in order to obviate any obstruction. i 

— W. Il.(\ j 

Filter-Press. Soc. Francjaiae do la Viscose. Fr. Pat. 
340,871, March 1, 1904. 

The filter-press, which is for vacuum filtration, has the 
joints between the plates made by rubber rings let into 
grooves. The supply, delivery and washing channels are 
situated at the corners of the plates. — W. H. C. 

Refining or Purifying Apparatus. C. \V. Stanton. j 
Fr. Pat. 340,620, Feb. 22, 1904. ' 

See Eng. Pat. 5791 of March 9, 1904 ; this J,, 1904, 538. 

— W. II. 

Measuring Apparatus Jor Granulated or Powdered 
Materials. J. W. Pope, U.S.A. Fr. I’at. 340,638, 
Feb. 22, 1904. 

Two discs are mounted on an axis in such a manner that 
the vertical distance between them can be regulated by a 
screw. The upper disc can be rotated and has several 
apenure-i, whilst the lower one is fixed and has but one 
opening connected with a delivery spout. Between the j 
discs are a number of telescopic tubes forming measures 
and fitting into the holes in the ujiper disc. Above the 
upper disc Is a feed-tube, connected with a hojiper, con- , 
taming the material to be measured. As the upper disc is , 
rotated, the measuring tubes are first brought under the I 
feed and filled, and ;hcn later, opposite the discharge, and 
emptied. — W. H. C. 

Distilling ; Apparatus for . O. Perrier. 

Fr. Pat, 340,700, Feb. 25, 1904. 

Improve o analysers and temperature and pressure regu- 
lators are applied to continuous or discontinuous distillation : 
columns. — W. II. C. | 

MvJ/ics. The Morgan Crucible Co., Ltd. Fr. Pat. 341,04.5, 
March 8, 1904. 

See TJ.S. Pat. 765,728 of 1904 ; preceding these. — T.F. B. i 

Separating Apparatus ; Centrifugal . E. Seger. I 

Fr. Pat. 341,083, March 9, 1904. I 

See Eng. Pat. 4.58 of 1904 ; thi.s J., 1904, 363. — T. F. B. 

IL-FUEL, GAS, AND LIGHT. 

Sulphur ; Forms in which occurs in Coal, their 

Calorific Values and their Effects upon the Accuracy 
of the Heating Powers, calculated by Dulong\s Formula. 

E. E. Somermeier. J. Amer. Chem. Soc., 1904, 26 , 764 — 
780. (See this J., 1904, 601.) 

Continuing his experiments, the author finds that when the ; 
sulphur is present in the form of ferrous sulphate, the | 
results given by Dulong’s formula will be 10 cals, too low 
for each 1 per cent, present in tliat form. In the case of 
sulphur as pyrites, the results based on uncorrected ultimate 
analyses are about 9 • 6 cals, too high for each 1 per cent, 
of sulphur in that form, whilst if corrections be made for j 
the amount of oxygen in the ash, the calculated results 
will be 6 * 6 cals, too low. When the sulphur is present in 1 
organic combination, the results given by the formula are 
probably 4*6 cals, too low for each 1 per cent, of such 
sulphur. From the average results obtained with five 
samples of coal, the general conclusion arrived at is that j 
very satisfactory re.sults for total sulphur are given by 
Dulong’s formula (unmodified) applied to the figures erf 
an uucorrected ultimate analysis. "The formula gives loww j 
results than those obtained by the use of Mahler’s calori- i 
meter, especially in the case of samples highest in moisture | 
and oxygen, e.g,, Waterloo coal. By substituting Berthelot’s | 
value for amorphous carbon (8140) the formula gave 1 


results in close agreement with the oalotimetrio determi- 
nations, except in the case of the Waterloo ooal, the average 
results Irith which were still 1 per cent, too low, The 
values obtained with this modified formula applied to 
certain samples of Ohio coals, agreed closely with values 
actually determined. — C. A. M. 

English Patents. 

Fuel l^Briquettea] ; Artificial , C. Cory, Swansea. 

Eng. Pat. 14,014, June 23, 1903. 

Briquettes of the kind described in Eng. Pat. 4830 of 
1901 (this J., 1902, 459) are rendered more waterproof 
by adding a small quantity (about 4 per cent.) of pitch 
or other similar hydrocarbon to the mixture of pulverised 
fuel and agglutinant material, before forming it into 
briquettes.— H. B. 

Solidifying Petroleum and other Mineral Oils for their 
Application as Fuel and for Lighting Purposes; Pro- 

re.ss for . V. J. Kue8.s. Eug. Pat. 7481, March 29, 

1904. III., page 817. 

Peat l^Briqucttes'] ; Treatment of . A. McLean, 

London, and W. Paterson, Dumfries. Eng. Pat. 12,231, 
May 30, 1904. 

TJnslaked lime, in amount about 5 per cent, of the quantity 
of peat treated, is sifted over the latter, and the mass 
thoroughly mixed. After drying on a “ hearth,” the mass 
is formed into briquettes under a jiressure of about 2 tons 
per square inch. — L. F. G. * 

Sewage [S/wi/pe] ; Treatment of [Fuel Briquettes']. 

A. McLean and W. Paterson, Eng. Pat. 12,232, May 30, 
1904. X VI I T. B., page 833. 

Furnaces for Burning Liquid Hydrocarbons. W. P. 
Thompson. From W. N. Best, Los Angeles, Cal., 
U.S.A, Eng. Pat. 23,659, Get. 31, 1903. 

The furnace is built of specially constructed fire-bricks, 
and comprises a fire-box open below, and situated above 
an air chest from which air is supplied to the furnace at 
suitable points, an arcli of fire-brick slanting upwards and 
furnished with a refractory shield against which the 
atomised fuel is blown, a passage in the arch to pre-heat 
the air supplied to the furnace and prevent burning of the 
arch material, and means for controlling the air supply. 

— L. F. G. 

Furnaces and Fire Boxes for burning Liquid Hydro- 
carbons. W. 1’, Thompson. From W. N. Best, Los 
Angeles, Cal., U.S.A. Eng. Pat. 23,660, Get. 31, 1903. 
The invention relates to an improved form of burner having 
an oil outlet, and a steam or air nozzle arranged behind in 
such a way as to discharge across the oil outlet. The nozzle 
is reduced in area at the middle, and flares ” outwardly at 
the sides, so that the oil is carried by the steam or air in a 
fan-shaped blaze that completely fills the furnace. A plate 
is arranged over the outlet to regulate the supply of fuel. 

— L. F. G. 

Vaporising and Burning Oils ; Apparatus for . 

F. Dumontier, C. Chartier (nee Paysant), L. H. Ninin, 
and M. Venitieu (nee Leroy), Paris. Eng. Pat. 8596, 
April 14, 1904. 

The apparatus, designed for use with heavy oils, and of 
which two forms are described, consists of one or more 
vertical vaporising chambers heated by the flame of the 
burner itself ; a collecting chamber at the top, leading the 
vapours to the burner ; and recesses formed in the vaporising 
chambers for collecting any deposits which may be pro- 
duced ; all portions of the apparatus being so arranged as 
to be easily taken to pieces for purposes of cleaning. — H. B. 

Oxy-hydrogen Combustion Apparatus. The International 
Gxy -generator Syndicate, Ltd., and A. llosenberg, 
London. Eng. Pat. 14,663, July 1, 1903. 

A HEAVY hydrocarbon is forced from a reservoir through 
a tube containing a wick, or through capillary tubes, into a 
volatilising chamber packed with asbestos or wire gaoze, and 
heated ly a burner. The vapour passes into ft mL^ing 
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chamber^ provided with suitable baiBAe plates, where it is 
mixed with oxygen under pressure, and then issues to the 
burner jet. A by-pass from the oxygen supply -pipe leads 
to the reservoir, supplying the pressure requisite for foreing 
out the hydrocarbon, the rate of supply being therefore 
always proportional to the pressure of the oxygen, and to 
the consumption. I’he pressure in the reservoir may bo 
augmented hv heating. — L. F. G. 

Siemens Regenerative Furnaces; Jmpts. in — A. 

Kurzwernbart, Zuckmantel, Austria. Eag. Tat. 8311, 
April 11, 1904. 

'I'liB combustible gas remaining in the regenerative chamber 
of the Siemens furnace is forced, before the reversal of the 
gas and air current, into the furnace by means of waste 
gases drawn, for example, from tlic flue of the furnace 
itself. Suitable valves are provided for simultaneously 
shutting off the supply of producer gas, and admitting the 
Niqiply of waste gases which is to drive the former into the 
fn rtiHce. The waste gases may he drawn from the flue ami 
liriven thiough the regenerative chamber by means of a 
fan, steam injector, or the like. Alternatively, the waste 1 
gases may he driven through the ehamher by means of a 
current of air introduced at a suitable ])oiut behind them ; 
in this case the air is introduced into a branch of the furnace 
flue, \^’hii‘h is normal!}' filled witli waste gases, the branch 
being placed in coramunicaticn with the gas-supply pipe at ; 
the time of reversal. — H. 11. 

(las Producers \for Moistor Bituminous Fuels']. I 
A. Cerusoli, Loudon. Plug. Tat. 20,078, tSept. 25, 1903. ^ 

I’hk upper n'gioii of the producer is divided into three 
I'ompartments by two partitions depending from the top to 
different depths. Two of the compartments have feeding 
hopj)ers at tlu' top, the gas-outlet ]>ipe being arranged on 
the top of The third. An inclined grate, to which the blast 
of air, or air and steam, is supplied, is placed at the foot of 
the jiroducer at the side opjiosite to that of the gas-outlet 
oompaitment ; hence the rnaiu volume of gas produced in 
the /one of combustion is led off directly by this compart- 
ment. liy means of a steam injector directed through 
an opening iu the upper part of the partition between the 
other two eoinpartment.«, part of tlie hot gas from the 
combustion zone is diawn up through the one column of 
raw fuel and driven dow'n through the other ; hence the 
moisture or tarry matter contained in the fuel (puit, soft 
slack, is distilled off and driven through the incan- 
descent zone hefore reaching the outlet. — H. 11. 

Sealing Metal into Glass or other Vitieons Material 

[ IFires for Incandescent Lamps. tSi'c] ; Methods of - . 

E. A. (.kirohm, liondon. From The General Electric Co., 
of Schenectady, New York, U.S.A. Eng. l^ut. 1H,25.‘), 
Aug. 24, 1903. 

The metal is surrounded with a glass envelope, and heated 
electrically, and any gases driven off by the heating aie 
removed from the envelope by a pump. While still hot, the 
glass is fused round the metal. — W. C. H. 

Incandescent Mantles [Wood Gellulose]. Evered and Co., 
Ltd., Smethwick. From C. Wciblen, Metziugen, Ger- I 
many. Eng. J*at. 22,4 5 1, ( )ct. 17, 1903. , 

“Wood cellulose, prepared in the ordinary way, is made j 
suitable for weaving cr knitting by drawing the’thrcads or 
filaments of the same through preferably a fatty, Faponaceons, I 
watery liquid, such as soapy jmlp containing fat and water.” ) 
Tlie prepared threads art* woven into mautlo fabrics, i 
cleansed in an acid hath, washed with distilled water, and ! 
then impregnated as usual with salts of suitable earths. ! 
h’abrics of wood cellulose are stated to have a greater ' 
absorbing power than those of cotton. — H. 15, 

United States Patents. 

Superheater for Gas Producers. A. B. Unff, Pittsburg. 

IJ.S. Pat. 764,437, July 5, 1904. 1 

The superheater comprises a cylindrical casing ; upper and i 
lower tube-plates ; two up-comer tubes and two down- i 
comer tubes extending between the tube-plates ; a dust-box 
at the foot of each set of tubes j and an inlet and an outlet ' 


on the casing to cause the aiiq, or air and steam, required 
for the prodneer to circulate round the tubes ; the cross- 
sectional area of the tubes being much greater than that of 
the gas-supply pipe from the producer, so as to reduce the 
speed of the gas and permit the deposition of dost.— -H, Jp. 

Combustible Gas from Petroleum- Oil or other Hydroeathon 

I Fluids ; Apparatus for Producing . C. A. Kuenzel, 

I Brooklyn, N.Y. U.S. Pat. 764,601, July 12, 19Q4, 

I A coMBUSTiON-CHAMBEEjStcara-cbambcr, and hydrocarhon- 
' chamber are so combined that the heated air and hydro- 
carbon vapour are passed through a mixing vessel, having 
a perforated diaphragm, to the combustion-chamber. 

— w. H. a 

Gas Washer. O. N. Guldlin, Fort Wayne, Ind, 

U.S. Pat. 763,049, July .5, 1904, 

The gas ascimds through small perforations in a horizontal 
plate on to which the washing liquid is supplied from above. 
Adjacent to the perforations are small projecting plates 
which deflect the ascending streams of gas along the 
direction of the plate and accelerate the flow of the liquid 
on the plate. — T. F. B. 

Smelting Compounds and Producing Carbides \^Elcctric- 
ally]. W. S. Horry, Assignor to Union Carbide Co. 
U.S. Pat. 765,838, July 26, 1904. XL A., page 828. 

FneL Artificial; Process for the Manufacture of . 

J. J. Shedlock. Fr. Pat. 340,981, March 5, 1901. 

The mixture of coal dust and tar, for example, is made iu 
a suitable closed vessel, from which the air is expelled b> 
su]>erheated steam or gas. The gah(*ouB current volatilises 
the resinous matter and renders the material adhesive, 
w'hikst any volatile bodies are carried into a condenser and 
lecovered. — W. 11. C. 

Fhknch Patents. 

Coal Mine; Artifieml . B, J. P. Cottamin. Fr. Pat. 

341,333, March 15, 1904. 

A^egetaule and mineral matters sucli as grasses, leaves, 
chalk, c'tc., are tieated in closed tanks or pits witli sewage, 
in ordiT to obtain, by the action of bacteria, artificial coal, 
pho>pbates, sulphates, and ammonia. — W. 11. C. 

Liquid Air; Manufacture of [ ITa/fr-Gms*, 

Soc. L’Air Li(|uide (Soc, An. p. I’Etude et TExploitation 
dea Proc. G. Claude). Fourth Addition, of Feb. 8, 1901, 
to Fr. Pat. 296,2] 1, Jan. 10, 1900. 

The apparatus and processes described in Fr. Pat, 296,211, 
Jan. 16, 1900, and in the Additions thereto of (let. 1900, 

I and of June 1902, for the manufacture of liquid air, are 
I now claimed as applicable, including the expansion of the 
compressed ga'-es at low temperature, to water-gas, to low- 
grade gas, and the like. Compare Eng. Puts. 12,905 of 
1900, and 27,658 of 1902; this J., 1901, 1018, and 1903, 
1339.— E. S. 

\_M ineralised] Electrodes for Arc Lamps. A. Blondel 
Third Addition, dated Feb. 4, 1904, to Fr. Pat. 323,813 
of Aug. 18, 1902 (this J., 1903, 487). 

Klkctkodks of the kind described in the main patent, 
having an external coaling of pure carbon, are provided 
with a second sheath of carbon, baked beforehand at a 
very high temperature ; the inner layer of carbon, which is 
attached directly to the mineralised core, serving to ensure 
a good electrical contact between the core and the outer 
highly baked lajer. — 11. B. 

III.-DESTEUCTIVE DISTILLATIOlf. 

TAB PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

Petroleum and its Distillation Products ; Optical Exami- 
nation of . M. Bakusin. J. russ. phys.-chem. Ges., 

1904, 36 , 554—559. Chem, Centr., 1904, 2 , 270. 

The colourless and also the yellow distillation products of 
petroleum, from benzinq (petroleum spirit) up to spindle 






oili showed a dextco^TOtation of 0 • 2®— iJ • 3® ^ccharimeter 
de^trees). Of the oik fxainmed, ydlow sphidie nil from 
Baku ihowed the neatest rotation. Benzine and kerosene 
from Grosny petroleum, yellow Amentoan spindle oil C* Vis- 
colite ”)> and solutions of Baku petroleum in benzine and 
benzene also showed a dextro-rotation.— A. S. 

Methyl Alcohol ; Determination of — in Products of 
Wood Distillatiwi, M. J. Stritar and H, Zeidlor. 
XXIIT., page 841. 

English Patents. 

Lubricants ; Manufacture of Solid and Fluid Mineral 

. P. J. Tabourin, Paris, J. Girard, Saone et Loire, 

and L. Portevin, Paris. Eng. Pat. 24,801, Nov. 14, 1003. 
Under Internal. Conv., Nov. 15, 1902. 

See Fr. Pat. 326,348 of 1902 ; this J., 1903, 791.— T. F. 11. 

Solidifying Petroleum and other Mineral Oils for their 
Application as Fuel and for Lighting Purposes ; 

Process for . V. J. Kuess, Tunis. Eng. Pat. 74S1, 

March 29, 1904. Under Internat. Conv., Nov. 6, 1903. 

Ten kilos, of rosin, “ or any other hydrocarbon of the 
lurpentine series,” is dissolved in 100 litres of petroleum, 
and 10 kilos, of melted animal fat is stirred in. A solution 
of 3 kiloh. of caustic soda in 3 litres of water is then stirred 
in, and, after two hours, a litre of hydrochloric acid is 
added. After about four hours a further 2 kilos, of caustic 
soda, dissolved in 2 litres of water, is added, and the 
mixture, after standing two or three days, is heated “on a 
^<low fire,” under slight pressure, for about three hours, and 
poured into moiiids. The resulting solid blocks are suitable 
for lightiug, heating, and other purposes. ((Compare Fr. 
Pat. 337,714, this J., 1904, 488.)— T. F. 13. 

United States Patents. 

I) e sulphur isinq Oils or Distillates ; Process of . 

G. P. Amend, New York. U.S. l‘at. 764,099, July .1, 1904. 

Oils or di.stillates are treated with alkali in excess of the 
amoxiiit required to neutralise the acids present, and are then 
agitated with copper .sulphate, thus precipitating copper 
sulphides. The product is now oxidised, e.</., by addition of 
“ ferrous hydrate ” and iD,iectioii of steam, to convert the 
■copper compounds to sulphate, which is removed, and the 
oil is allowed to settle. — T. F. 13. 

Combustible Gas from Petroleum-Oil or other Hydrocarbon 
Fluids ; Apparatus for Producing — . C. A. Kuenzel. 
U.S. Pat. 764,601, July 12, 1904. II., page 816. 


lY.-COLOURING MATTERS AND 
DYESTUFFS. 

Kthylbcnzylaniline. G. Schultz, O. liohde, and E. Bosch. 

Annalen, 1904, 334, 235—264. 
jj-Nitkosokthylbknzylanilink was obtained by adding 
hydrochloric acid and sodium nitrite to the alcoholic solution 
■of ethylbenzylaniline. The product was extracted with 
€ther after liberation by addition of sodium carbonate. The 
•ethereal extract is green. A subsequent ethereal extract 
was dark red, but no definite substance could be isolated 
from it. The yield was about 70 per cent, of the theoretical 
amount and benzaldebyde was always formed as a by- 
product. p-Nitrosoethylbenzylaniline forms steel-blue plates 
and is quite analogous in its reactions to p-nitrosodimetfayl- 
aniline. Thus it condenses with jS-naphthoI to form an 
oxnzine dyestuff which is of a purer blae> shade than its 
analogue, Meldola’s Blue. A hydrochloride of p-nitroso- 
ethylbenzylauiline was prepared, but is decomposed by 
water. ‘ On iiitration of . ^^ylbenzylanilixie by adding oitror 
eulphurio acid to its solution in strong sulpbitrio acid' in the 
cold, the authors obtained mainly m-nitrobenzyletbykniline, 
together with a little p-niitrobensiylethyktuline. Tins does 
not agree with the results pf ; Goehm andr Schentz (J. pr. 


Ghaniu» who state they obtained 

etfaylb^zyluntttne. The m-oompound forms ■ reddish- 
brown prisms, and the p-compouud yellow chombi. , o-Nitrp- 
benzylethylaniline was obtained synthetically from o-nitro- 
bcnzylohloride and cthylaniline. All these nitrobensykthyl- 
anilines form white hydrochlorides, decomposed by water. 
o-Nitro-etbylbenzylanilino was obtained as a reddish-brown 
oil, which refused to crystallise, by the action (Qf o-nitro- 
bromobenzene on ethylbenzylaniline. It is more basic in 
properties than o - iiitrobenzylethylaniline. The antiliors 
also attempted to oxidise p-nitroso-ethylbensylaniHne to the 
p-nifro compound. A large number of oxidisingagents were 
employed, but a crprstalline product could only be obtained 
by oxidation with dilute nitric acid, and in this ease a dinitso 
product was obtained. The same product was obtained by 
the action of fuming nitric acid on cthylbenzylauilioe dis- 
solved in a little glacial acetic acid. It shows no basic pro> 
perries. p-Nitro-efhylbenzylaniline was obtained by nitrat- 
ing ethylbenzylaniline, dissolved in 30 times its wei^t of 
glacial acetic acid, with the calculated amount of fuming 
nitric acid. The product was isolated with some diffieult)'. 
After reduction to the corresponding amino compound it 
gives the Methylene Blue reaction, which proves the p-posi- 
tion of the nitro group. It shows no basic properties. The 
authors find that the method of preparing aminobenzylethyl- 
anilines by adding nitrobenzyl chlorides to nniltue, and at 
once reducing with iron and hydrochloric acid, deflcribed in 
Ger. Pat. r)6,908, does not lead to the required result, 
atiiliuo and toluidine being formed 1 >> decomposition of the 
molecule. Other reducing agents led to the #amc result. 
The amino compounds cannot be obtained by reduction of 
the formed nitro^com])ounds for similar reasons. p»Amino- 
ethylbenzylaniline was obtained from p-iiitroso-ethylbenzyl- 
aniline by reduction with zuic dust and dilute sulphuric 
acid. This base gives the Methylene Blue reaction. It is 
oxidised by the air. It also yields well-defined benzoyl 
and acetyl derivatives. After diazotisation it couples with 
3 -naphthol to form an azo dyestuff which, after orystalUsa- 
tion, forms black cr> stale with a green lustre, which are red 
by transmitted light. — E. F. 

Naphthoquinonesulphonic Acid ; Applications of — — , 
P. Ehrlich and C. A. Ilerter. Z. physiol. Chem., 1904, 
41^ 379—392. Chem. Oontr., 1904, 2, 112—114. 

Witx'k 1.2-naphthoquinoue-4-8uli)bouic acid combines with 
all aromatic mono- and diamines, the dyestuffs produced 
being mostly orange when a mouamine is used ; a dimethyl- 
amino group in the para-position causes a change of colour 
from orange to violet. The acid also forms dyestuffs with 
so-called acid methylene compounds, resorcinol, phloroglu- 
cinol, secondary amines (piperidine, diamylamine, methyl- 
aniline), and also with bodies such as peptone, tyrosine, and 
uric acid. The reaction with amines proceeds according to 
the equation — 

O O 

I I j NHjR = NaHSOg + \ \ \ 

\/\/ \/\/ 

SOaNa NR 

The condensation products are insoluble in water j by the 
introduction of an acid (COOH, SO 3 H) group, they become 
soluble in alkali, and by the introduction of amino groups, 
soluble in acids. Among the ” acid motbyleue ** oompouinds 
from which dyestuffs were prepared were nihromethooe, 
nitrotoluene, acetylacetone, benzoylacetone, aceto aoetio 
ester, benzoyl acetic ester, desoxybenzoln, cyanaoetataidle, 
phenylpyrazolone and rhodanio acid.— -A. H. w 

Dyestuffs t New \ Azo and other"] — — . L. PguL Cdklll.* 
Zeit, 1904, 28, 702-704, * 

When sunioes are heated at about 220 * C. wMh 
\which has previously been freed from water hy heatlliig; M 
280*-— 240* C., compounds are formed belon^ng to 
eksees i— *-(l). L-bascs, solubk in hydrochloride uold And 
diaEotisabkj (2) S-bases* sokble in hydroohloa^ aoMli Mid 
not difusotisabk^ and (3) Bx-oomiioqBds, apiMu^enriitl^ 
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d^estuffH, which are neither soluble ii hyarbchloric acid nor 
diatotiaable. The L«basc (A Irbose, prepared from auiline) 
of the probable formula — 

yCHj-CH-CfiH.NHa 

I 

CH 3 

forms a greyish powder. On being diazotised and combined 
with salt-K, it yields a Ponceau which dyes wool similarly 
tQ the ordinary azo-Ponceaux ; with resorcinol, it gives a 
yellow azo compound. This hnse is also formed from 
phenylhydrazine hydrochloride and glycerin. The L-base 
from benzidine (liJj-base) dissolves readily in ether and 
50 per cent, alcohol. Treated with nitrous acid, it gives a 
tetrazo compound which combines with phenols, &c., the 
compounds formed being more soluble and yellower in 
shade than the corresponding benzidine compounds. Bases 
were similarly obtained from sulphanilic acid, a-naphthyU 
amine, p-aminoacetanilide, p-nitraniline and other amines. 
The products obtained b^ the L reaction from p-nitraniline, 
o-uaphthylamiue, dimethylanirno, m- and p-phenylene- 
diamine, and other bases are for the most part more 
soluble than the bases from Mhich they are derived. It 
would thus appear possible that the reaction may be of 
general utility in obtaining derivatives of greater solu- 
bility from sparingly soluble amines. In the case of m- 
phenylenediamine, the glycerin appears to take no part 
in the reaction, but to act solely as a solvent. On 
beating proportions of glycerin (:t0 c.c ) and of the hydro- 
chloride salt (3 '6 grms.) similar to those found most 
suitable for the preparation of the AL- and BL-bases, no 
diazotisable base is obtained. With a much larger pro- 
portion of the salt (25 gnus, aud 50 c.c. of glycerin) a 
different reaction takes place. Hydrochloric acid aud | 
ammonia are evolved and a diazotisable base is formed ! 
which dissolves readily in acetic acid, aud from this solu- ' 
tion dyes cotton mordanted with tannic acid in brown ( 
shades, which are very fast to light. On sulphonation, the 
base yields two sulphonic acids. When resorcinol (25grm ) I 
is heated with a small proportion of zinc chloride (5grniK.), 
two dyestuffs are obtained. That which is chiedy pro- 
duced (yield — 6t) per cent.), w'hen precipitated from its 
alkaline solution by sodium bisulphate, dyes silk a salmon- 
pink colour. It yields two sulphonic acids, which differ 
greatly in solubility, the more soluble dyeing wool in 
orauge-red shades. With a larger proportiou of zinc 
chloride (25 grras.) the dyestuff which with less of this 
reagent is formed in smaller amount (yield, 1^ per cent.), 
is chiefly produced. It dyes wool and silk in yellowish- 
brown colours and has greater dyeing jiower than the other 
dyestuff. The hrorao derivatives ot both compounds are 
bluish-red dyestuffs ; their sulphonic acids dye wool in 
bright scarlet shades. A mixed dyestuff is obtained by 
adding »i-phenylenediamine hydrochloride (7 grms.) to 
resorcinol (Ugrms) heated to a little below its boiling 
point. It dissolves in alkalis, and from a bath prepared by 
precipitating it in a fine state of division by the addition of 
an acid salt to its alkaline solution, it dyes wool and cotton 


pound! point to high molecular wei|^ta, and the anthers 
consider it not improbable that the molecule of galloffavin 
is larger than Cj^HgCio j the an^tical figurei^would answer 
just as well for a multiple of CaHjOj. — A. S. 

Gaildbromine, a Dyestuff' Derived from Dihromogailic Acid^ 
P. Sisley. Rev. G4n. Mat. Col., 1904, 8 , 225 — 227. 
Dibromogallic acid (50 parts) is dissolved in alcohol 
(Suo parts), formaldehyde (30 parts of 40 per cent aqueous 
solution) added, and sulphuric acid (300 parts of 98 per 
cent, strength) gradually run in, the solution being 
constantly agitated. After the mass has been left at rest 
for 12 hours, it ih poured into water, the precipitate being 
collected, washed, and dried. The yield amounts to about 
50 per cent, of tbe dihromogailic acid taken. The 
crude dyestuff obtained was purified by dissolving it in a 
.solution of sodium carbonate. After purification it was 
finally obtained in the form of a dark brown powder. It 
is almost insoluble in water, soluble with a reddish-purple 
colour in alcohol, acetic acid, &c., with a bluish pnr^e 
colour in dilute alkali solutions. It dyes metallic oxide 
mordants in sbades closely resembllug those of the corres- 
ponding logwood combinations. The dyeings are faster 
to soaping than those of logwood, but not fast to light. 
Gallobromine can also be prepared by brominating tri- 
hydroxyfluorone dicarboxylic acid (see Mohlau, this JT., 
1898, 571), and its formula must therefore be — 

CBr.C(CC)OH) : (^ . CH : C-Cl^COOH) : CBr 
C(OH).C(OH) : C - O - C - C(OH) - 6 :0 
The reddish dyestuff which is formed along with “ gallon- 
bromine ” from dihromogailic acid, is probably dibromotri- 
hydroxyfliiorone. — E. B. 

Purpuric Acid and Murexide ; Constitution of . 

B. Mohlau. Btr. 1904, 37, -'<>80 -2091 . 

From the results of his investigations, on similar lines to 
those of Piloty and Finckh (this J., 1904, 656), and from 
theoretical considerations, the author concludes that the 
formula of murexide is probabl N — 

.NH.CO. /CO. NIK 

CO< >C N.C/ )CO 

NNII.CO/ I ^ CO. Nil/ 


NH^ 


/NO. CO. / 

CO< )C:N.CC 

^NU.CO/ 


CO- 


-NH 


\ 


CO 


^CCONUO.NII^ 
tbe first being a pseudo form of the other. lie therefore 
comes to the same essential conclusions os Piioty and 
Finckh (/t>c. cit.) aud us Slimmer and Stieghtz (this 
J., 1904, 656). He considers an alternative formula — 


CO 
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NH.CO 
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^NH.CCONHJ'^ 


C:N.C 
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CO.NH 
C— NH 


CO 


in orange sbades. It yields two sulphonic acids. Dimethyl- I ^7 Piloty to be unlikely in view of the instability 

* : 1 .. , of murexide. — E. F. 


jw-phenylenediamine hydrochloride gives with resorcinol a 1 
dyestuff of bluish shade soluble with difficulty. — E. B. 

Galloflaviu and Ttesoflavin. J. Herzig and R. Tscheriie. 
Monatsh. f.Chem., 1904, 26 , 603—610. 
(Ulloflavjn was first prepared by Bobu, and Bohn and 
tiraebe, after investigating it, proposed C,;iUgOg as its most 
probable formula. The authors have re-examined the pure 
compound and its acetyl and methyl derivatives, and find 
that the analytical results correspond best with the formula 
or Cj 5 H 305 ( 0 H)s. The meihyl derivative was 
prepared by treating galloflaviu with excess of diazomethano 
, in ethereal suspension. An interesting point is that whilst 
acetylgalloflavin (m. pt. 232° — 234° C.) can be obtained in 
almost white crystals, tbe crystals of methylgalloflavin 
(m. pt. 235°— 237° C.) have a distinct yellow tinge. Reso- 
fiavin, obtained by the oxidation of 5-dihydroxybenzoic 
acid has similar properties to galloflavin. Its acetyl deriva- 
tive (m. pt. 274°— 277° C.) is white, and its methyl derivative 
(m. pt. 282° — 283° C.) distinctly yellow. The high melting 
points of the acetyl aud methyl derivatives of the two com- 


English Patents. 

Tetrazophmol Sulphonic Acid ; Manufacture of a . 

O. Imray. From Farb. vorm. Meister, Lucius uiid 
Briiniiig. Hoechst-on-lSIajiie, Germany. Eng. Pat. 
18,283, Aug. 24, 1903. 

If the disulphonic acid obtaiood by sulphonating ai-phenyl- 
enediamine is diazotised in the usual manner, a mixture of 
a diazo-compound and of a Vesuvine dyestutt is formed. 
If tbe dyestuff formation is avoided as much as possible, 
which can be done by using considerably more than the 
theoretical quantity of nitrite, and ensuring the continuous 
presence of at least one molecule of nitrous acid in excess, 
a good yield of tetrazophenolsulpbonic acid is obtained, 
one sulphonic acid group being replaced by a hydroxyl 
group. The operation is curried out by running the ' 
solution of diamino-acid and nitrite into mineral acid, ox 
by rapidly mixing the mineral acid with the solution of 
dianiino-acid and nitrite, or by rapidly mixing nitiite 
solution with that of the diamiuo-acid and mineral acid. 
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Thas a solution of 1 mol. of the soAnm tilt of the diamino- 
disniphonic acid and S*4 mols. of nitrite may be run at the 
ordinarj temperature below the surface of excess of dilute 
hydrochloric acid. The tetrazopbenolsulphonio acid separates 
partly as yellow crystals. — E. F. 

Sulphurised Dyestuffs [5i«/p^ide Dyestuffs^ \ Manufac- 
ture of Clear Yellow^ Orange Yellow to Yellow Orange 

. 0. Imray. ]^om Farb. vonn. Meister, Lucius 

und Briining, Ilbchat-on-Maine, Germauy. hlng. Pat. 
21,945, Oct. 12, 1908. 

Thi5 dyestuffs are obtained by heating to a high temperature 
m-toluylenediamino, or the products obtained by the action 
of carbon bisulphide on m-toluylooediamiue, or the products 
obtained by heating the last-mentioned products, with sul- 
phur and an aromatic base, such as benzidine, or with 
sulphur and formanilide. To make the products technically 
useful, they are then heated with sodium sulphide and dried 
m vacuo Thus, for instance, equal molecules of m-toluylene- 
diamine and formanilide are introduced into 28 atomic pro- 
portions of molten sulphur, preferably at about 110® — 130® C. 
The temperature is gradually raised to 210® — 220® C. The 
dyestuff changes from )ellow to orange yellow. When 
cold, the melt is pulverised and introduced at about 80® ('. 
into times its weight of sodium sulphide, heated to 
135® (J., and dried. — E. F. 

Colouring Matters [^Sulphide Dyestuffs'] ; Production of 

. Bead Holliday and Sons, Ltd., J. Turner, H. 

Itean, and J. Turner, Hudderstield. Eng. Pat. 18,924, 
Sepi. 2, 1903. 

'Fhe yellow nitro dyestuff prepared, according to Eng. Pat. 
22,078 of 1902 (see thi.s J., 1903, 1081) by nitrating 
dmitrocliphenylaminesulphonic acid, is heated alone, or 
with an equal weight of m-dinitro-p-hydroxydipheuylamine, 
with sulphur and sodium sulphide. The resulting dye- 
stuffs dye vegetable fibres greenish -black or black from a 
bath containing sodium sulphide — T. F. B. 

llalogenised Nitro Compounds. H. 11. Lake. From K. . 
Oehier, Offenbach-on-Maine, Germany. Eng, J^at. 10,078, 
May 9, 1904. 

1 .2.4-l)iehloronitrobeo7.ene is obtained by the action of 
cliloiiue on molten p-chloronitrobenzene in presence of a 
suitable carrier such as aDh}drouH ferric chloride, iron, 
uiitiinony pentachloride, iodine or phosphorus pentachloride. 
The most advantageous temperature for the reaction is 
105® (\ When phosphorus pentachloride is used it is 
advantageous to rai^-e the temperature to 150® C. When 
the lUHRs has increased in weight by the tlieoretical amount, 
it is poured into water and washed with water at 50® C. 
The product is thus obtained in theoretical quantity and 
sulticieutly pure for technical use. It can be distilled 
without decomposition at 750 mm. pressure and 256 — 260® G. 

- -K. F. 

UniTKD States Patents. 

Sulphur Dye [Sulphide Dyestuff] ; Black , and 

Process of Making same. K. Lauch, Uerdingen, Ger- 
many. U.S. Pat. 764,733, July 12, 1904. 

A SOLUTION of p-aminodinitrodiphenylamine in certain 
solvents is heated with sulphur and an alkali sulphide to 
about 180® C. The product is black, rather hygroscopic, 
and soluble in cold sodium sulphide solution with greenish 
colour, becoming blue with further sodium sulphide. This 
solution becomes bluish'black on oxidatiou in the air and 
yields a black precipitate with mineral or acetic acid. The 
dyestuff yields on unmordanted cotton from an alkali 
sulphide hath deep black shades without further oxidation, 
remarkably fast and imfiroved by further treatment with 
metallic salts such as bichromates and copper sulphate, 
characterised by fastness to acid, alkali and light. — E. F. 

Sulphur Dye [Sulphide Dyestuff]; Direct Cotton , 

and Process for Making same. K. Lauch, Uerdingen, 
Germany. U.S. Pat. 764,734, July 12, 1904. 
p-Aminodinitrodipbeuylamine is boiled with sulphur and 
sulphides in presence of certain diluting agents. The 
product is a violet-bJack powder, dissolving in sodium 


m 


sulphide solution ttfa #iolet liquid, and dyeing unmordanted 
cotton directly from a sodium sulphide bath. The dyeings 
are improved by further treatment with metallic salts. 

-E.F. 

Sulphur Dyes ,* Process of Making Stable — — R. Lauch, 
llerdingen, Germany. U.S. Pat. 764,735, July 12, 
1904. 

The dyestuffa obtained by the action of sulphur and alkali 
sulphide on j? - aminodinitrodipheDylamine ace rendered 
stable by exposing them in a powdered state to the action 
of air. — E. F. 

Azo~Colour [Azo-Dgestuffs] j Iltd . P. Julius and 

C. Winter, Assignors to Badische Anilin und Soda 
Fabrik, Ludwigshafen-on-Rhine, Germany. U.S. Pat. 
765,079, July 12, 1904. 

o-Chloro-p-toluidine is diazotised and coupled with 2- 
naphtbol-3 . G-disulphouic acid. The sodium salt of the 
dyestuff is brilliantly red and soluble with difficulty In cold, 
but easily in hot water. The barium lake of the dyestu 
is brilliant red iu colour and practically insoluble in water. 

E. F. 

Azo-Colour [Azo-Dyestujff] ; Yellow-Red— — . P. Julius 
aud F. Osthelder, Assignors to Badiacho Aniliu und 
Soda E'abrik, Ludwigshafen on-llhine, Germany. U.S. 
Pat. 765,080, .Inly 12, 1904. 
o-(^hloro-p-toluidine is diazotised and coupled with 
naphthol. The product is a yellowish-red dyestuff yielding 
a yellowish-red lake when mixed with a substratum. 

—E. F. 

Cganmethylanthranilic Acid; Omega . 0. J. GrauJ, 

Assignor to the Badische Amlin und Soda Fabrik, 
Ludwigsbafen-onlihine, Germauy. LI.S. Pat. 765,576, 
July 19, 1904. 

See Eng. Pat. 24,676 of 1903 ; this J., 1904, 604.— E. B. 

Azo Dyestuff f and Process of Making same. P, Julius 
und S. Haeckl, Assignors to Badische Aniliu und Soda 
Fabrik, Ludwigshafen - on - Rhine. U.S. Put. 765,581, 
July 19, 1904. 

See Eng. Pat. 16,995 of 1903 ; this J., 1904, 712.— T. F. B. 

Indigo; Process of Purijying . P. E, Oberreit, 

Assignor to Badische Anilin und Soda Fabrik, Ludwigs- 
bafen-on-Rhine. U.S. Pat. 765,590, July 19, 1904. 

See Eng. Vat 7395 of 1903 ; this J., 1904, 24S.— T. F. B. 

Anthrarvfin ; Process of Making [Anthracene Dye^ 

stuffs]. R. E. Schmidt, Elberfeld, aud P. Tust, Voh- 
wiukm, Assignors to Farbenfabr. of Elberfeld Co., New 
York. U.S. Pat. 765,201, July 19, 1904. 

See Fr. Pat. 336,867 of 1903 j this J., 1904, 438.— T. F. B. 

Chrysazin ; Process of Making — — [Anthracene Dye- 
stuffs]. R. E. Schmidt, Elberfeld, and P. Tust, Voh- 
wiukel, Assignors to Farbenfabr. of Ellberfeld Co., New 
York. U.S. Pat. 765,637, July 19, 1904. 

See Fr. Pat. 336,867 of 1903 ; this J., 1904, 438.— T. F. B. 

Fkench Patents. 

Indigo Dyestuffs ; Process J or Producing from Leuco-> 

Compounds, obtained from Phenylylycin and its De- 
rivatives by means of Alkali Amides. Cie. Paris. Coul. 
d’Aniliue. Fr. Pat. 338,824, May 26, 1903. 

See Eng. Pat. 11,630 of 1903 j this J., 1904, 438.— T. F. B. 

[Indigo Dyestuffs] Indory f, and its Homoloyues and their 

*Derivatit es ; Production of . Fabr. Buloise de 

Prods. Chim, Fr. Pat. 340,695, Feb. 24, 1904. 

See U.S. Pat. 761,440 of 1904 ; this J., 1904, 712.— E. F. 

Acetyldiaminophenolcoi'bonic Acid and Azo - Dyestuffs 
derived therefrom ; Preparation of — . Soc. A*, 
Cassella et Cie. Fr. Pat. 338,844, June 5, 1903. 

j)-Aminobalioyuo acid is acetylated in the usual mwmer, 
nitrated in strong sulphuric acid solution at 5®*— 10® C« 
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with strong nitric uoid, and tho sitrtHiceiylamiaopb^oU 
carbonic acid so obtain^ is reduced, preferably with iron 
and acetic acid. The l-hydroxy-a‘ainino-4-aoetylamino- 
benzeiie*6-carboxylio acid so obtained is isolated in tho ' 
usual manner. It is soluble with difficulty in water, the 
salts being easily soluble. With nitrous acid it forms I 
a golden-yellow diazo compound, very insoluble in water, 
and combining with naphthols, dibydroxynaphtbalenes, 
aminonaphthols, and their sulphonic acids to form mordant 
azo dyestuffs which are much bluer in shade, more even, 
and faster to light than those derived from 1-hydroxy- 
6-amiDobenzeiie-2-carboxylic acid. Thus, with /3-naphthol, 
a dyestuff is obtained dyeing wool from an ackl-bath in 
Bordeaux red shades turning to violet when treated with 
bichromate. With aminonapbtholsulphonic acid H a pro- 
duct is obtained dyeing unmordanted wool in violet shades, i 
which become bright blue on treatment with bichromate. | 

— E. F. I 

Acid Cyanides [w - Cyanomrlhylanilinc Derivatives'] ; 

Production of . Badische Anilin und Soda Fabrik. 

Fr. Pat. Dec. 5, 1903. Under Internat. Con v., 

Oct. 24, 1903. I 

SCHiPP’s bases, produced by condensing an aromatic amine { 
with an aldehyde, are converted into the corresponding i 
nitriles of the general formula K.]SrH.Cfl(R')CN on : 
treatment with hydrocyanic acid. cu-Cjunomethylaniline I 
is produced by stirring 110 grins, of anhydroformaldehyde- 1 
aniline into a solution of 70 kilos, of potassium cyaiiide in ! 
200 litres of water and 300 kilos, of ice, to which the j 
theoretical quantity of acid has been added ; the mixture j. 
is heated ut 100® C. for two hours in an autoclave, and., ; 
the product filtered off. (Sec also Eng. J‘at. 14,670 of , 
1903 ; this J., 1904, 604.)— T. F. II. 

Orthohydroxij 'Azo Vyesiuffs susceptible to Chromiity on ; 

the Fibre ; 'Production of . PadiHclie Anilin iiiid 

Soda Fabrik. Er. Pat. 338,819, Dec. 17,1903. Under | 
Internat. (/onv., Nov. 27, 1903. I 

o-Naphthylatmink <li- or tri-sulpbonic acids, which have ; 
one sulphonic group in the o-position to the amino group, j 
are diazotised, and the diazo compounds allowed to stand in i 
neutral solution, or with dilute acid, or with alkali acetates ' 
or carbonates; the o-hydroxydiazouiutn compounds thus ■ 
produced, when coupled with /3-naphthol, give dye.stufls i 
which dye wool violet-red to red-brown shades, converted ; 
to deep blue or bluish-black on chroming. — T. F. 11. ' 

Dyestuffs of the Anthracene. Series [^Indanthrene Dye^ j 

stuffs] ; Production of Grey . Padisclic Anilin j 

und Soda Fabrik. Fr. Pat. 341,126, Jan. 13, 1904. I 

1.5-, 1. 8-, 1.3-, 2.6-, or 3 . 7-Diaxnino-autbraquinone i.s 1 
fused with potassium hydroxide at 180'^ — C. The j 
sulphonic acids of these diamines may also he used. The I 
melt is boiled with water, and the insoluble dyc.stufif sepa- | 
rated by filtration. The products form reddish-grey to 
olive-grey pastes, and, when dry, black powders, almost ; 
insoluble in ordinary solvents. Their properties resemble | 
those of Indanthrene and Flarunthreue. They dye the | 
vegetable fibres from a reduction vat containing alkali j 
hydroxide in bluish-grey to reddish-grey shade.s, and can j 
also bo used for printing. The dye-liquor is brown in 
colour. The <1} eings are remarkably stable. The dyestuffs 
from the 1.3- and l.S-diamines give reddish, those from 
the 1.3-, 3,6-, und 2.7-diamines give greenish shades. 

— E. F. 

Anthraquinone Derivatires [Anthracene Dyestuffs] ; New 

Process for the Production of . Soc. Anon. Prod. 

F. Bayer et Cie. Fr. Pat. 340,317, Feb. 17, 1904. 

1.4- Aminohydroxyanthhaquinone, 1.4- alkylamuioby- 
droxyanthraquinones, and sulphonic acids of these cofn- 
pounds are obtained by heating a aminoanthraqumone, 
a-alkylaminoanthraquinone, and their sulphonic acids with 
fuming, 100 per cent, or ordinary concentrated sulphuric 
acid, with or without addition of boric acid. . The products 
either serve for the production of, or are tbetpselves, dye- 
stuffs of technical value. The product obtained from 
a-methylaminoanthraquinone with 20 per cent, fuming 
sulphuric 'acid and boric acid at 150'’ — 160“ C., which is 
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probably I • metbylamiiio <>^4 - hydroxyanthraquiiume -'8 ^ 
sulphonic acid,‘dye8 uiunordanted Wcmlia violet and 
mordanted wool in blue shades. . 1 -Methyiamino«4 'hydroaty- 
anthraquinone-f'-sulphonic acid, from l^^ethylaminoKDthm- 
quiooDe'.l-sulphouic acid, has similar dyeing properties. 

— E. F. 

V.-PEEPAEING. BLEACHING. DYEING. 
PEINTING, AND FINISHING TEXTILES. 
TAENS. AND FIBEES. 

Dyeing [Mordantunf] Process, VI. Theories of the 
Mordanting Process. P. Heermann. Fkrbcr-Zeit., 
1904, 15. 165—170, 183—188, 197—200, 214—219. 

Fivk theories which have been suggested to explain the 
mordanting process are discussed witti respect to the fol- 
lowing practical matters of experience : (1) the nature of 
the fibre has a great influence on the result ; (2) the 
mordant cannot be rubbed off the fibre, or boiled out of it ; 
(3) the duration of treatment and the temperature, cozicen- 
tration, and basicity of the mordant bath have very great 
influence on the ultimate result (see this J., 1903, 361 and 
633, and 1904, 57 and 439) ; (4) the efficiency of a mordant 
is not piopovtional to its ionisation ; (.5) the temperature of 
the mordant bath rises during the process; (6) chemically 
indifferent compounds (fibre and mordant; take part in 
the process; (7) tho fibre is not altered structurally or 
cheiuically by the process, and can be obtained in its 
original form by dissolving out the mordant base: (8) the 
basicity of the mordant (see this J., 1904, 439) remains 
constant during tho process ; (9 ) the mordant base (on the 
fibre) is capable of further combination and reaction : (10) . 
the ratio between the weights of mordant and fibre influence 
the result of the operation. The *' impregnation ” theor\ is 
contradicted by facts (1), (2), (3), (4), (5), and (10), and 
is quite untenable ; the “ solution ” theory does not agree 
wdtli facts (3) and (8) and possibly (6) and (9); the 
“ organo'inetullic ” theory (assuming the formation of com- 
pound.s of the fibre and the mordant base) is not compatible 
with facts (3), (6), (7), (8), and (9); the “catalytic” 
theory (assuming that the fibr(3 acts as a catalytic agent, 
decomposing the mordant, and precipitating a basic salt on 
the fibre) and the “ionic” theory (that the affinity of 
a fibre for a mordant depends on the ionisation oi the 
mordant, and on the difference between the electro- 
affinities of the mordant ion and of the fibre) are both 
proposed b} the author as agreeing with all the observed 
facts ; the latter is preferred, as, although the former does 
not appear to ha\e any flaw, the explanation of the various 
facts seem in some cases less simple than in the case of the 
“ionic ” theory. — T. F. 11. 

English Patents. 

Dyeing; Apparatus for and for similar Purposes, 

L. Maseelli, Milan. Eng. Pat. 30,470, ISept. 28,1903. 

See Fr. Pat. 335,049 of 1903 ; this J., 1904, 320.— T. F. B. 

Dyeing Hanks of Yarn; Apparatus for . G. Stdhr, 

Magdeburg, German}. Eng. l*at. 9311, April 22, 1904. 

A TRAMK serving as a holder for transversely fixed rods 
upon which hanks of yarn are loosely placed is so con- 
structed us to be capable of being conveyed into and out of 
a dye-tank, and is so mounted that, when raised out of the 
tank, it may be rotated around a horizontal axis through an 
angle of 1 8<^'’. Those parts of the banks which were at the 
top during one immersion in the dye-bath are thus brought 
to the bottom for the next immersion. — B. B. , 

United States Patents. 

Mercerising [Farns]; Apparatus for J.E. Palmer, 
Middleton, Gonn. U.S. Pat. 765,398, July 19, 1904. 
The apparatus claimed is designed for the purpose of 
stretching yarns, when these are being mercerised in the 
form of hanks, on the inside as well as on the outside of 
the banks. It comprises (1) a stretching frame, (2) two 
reels, en^ging the hanks on the inside, one of which is 
mounted in stationary, the other in movable, bearings, and 
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Ijoth of vhich tvro laterally adjustable to facilitate the ' 
insertion and removal of the hanks, and (8) one or more i 
laterally adjustable intermediate reels, engaging the hanks j 

on the outside. — E. B. ! 

i 

Printing Yarns; Apparatus for — . W. Shaw, 

Brooklyn, N.Y. U.8. Pat. 705,326, July 19, 1904. 

See Eng. Pat. 12,483 of 1898; tliis J., 1898, 846.— E. B. 

Fkknch Patents. I 

Viscose ; Automatic Machine for Firing Filamenis of j 

. Soc. Fran^. do la Viscose. Fr. Pat. 340,812 I 

Feb. 27, 1904. | 

The skeins of viscose threads are supported on a pair of 
rollers, mounted in a vertical plane, in a vat. An acid 
sprinkler is supported over the upper roller, which is fixed in 
position. The lower roller can be raised or lowered by 
means of a pump, to permit the skeins being put in position 
or removed. Each of the rollers can be rotated by belts 
from tlie same shaft, which is fitted with an arrangement of | 
cams, whereby each roller may be caused to perform a 
portion of a revolution alternately, thus constantly altering 
the position of the skeins on the rollers and ensuring regular 
fixation.*’ — T. F. B. 

Dgeing and Blenching of Textile Materials ; Apparatus \ 

for . F. Scharraann. Fr. Pat. 340,730, Feb. 26, ' 

1904. I 

'fuE machine consists of a closed vertical, cylindrical vessel j 
in which are placed two concentric, perforated cylinders, i 
between wliicli is packed the material to be treated. The 1 
s]»ace contained by the inner piirforated cylinder is con- ' 
uected to a circulating pump, and by a suitable arrangemeut i 
partitions and valves the liquid is made to pass in various 1 
directions through the material contained between the two ' 
jierforated cylinders, — A, B. S. 

iJgtivg and Bleaching; Apparatus for , F. Schar- 

mauu. Fr. Pat. 340,792, Feb. 20, 1904. 

I.\ the centre of the dye vessel a compartment is formed by ! 
means of a number cf superimposed segments. A man ! 
stands in this compartment and packs the material to be ' 
treated, in the surrounding portion of the dye vessel, on a , 
p'Tforntod false bottom. As the depth of the material i 
iiiereaH(‘s, extra si'ctions are placed on the central compart- ' 
merit until the vcissel is full, when the material is covered 
with a perforated cover. By means of a circulating pump 
which is connected with the central and outer parts of the ! 
vessel, the dye or bleaching liquor 'is forced up through the | 
material, passes through the perforated lOp plate and qver- i 
flows into the central compartment, and then hack into the 1 
puni[i. The liquids can be heated with steam-coils placed j 
under the false bottom of the outer vessel. — A. B. S. j 

Printing with Indigo hy means of llydrosulpliites ; Process j 
for — — . Cie. Paris. Coul. d’Aniline. Fr. Pat. 338,831, I 
May 30, 1903. ' 

See Eng. Pat. 13,110 of 1 n<i 03 ; this J., 1904, .544.— T. F. B. ' 


VI.~COLOIIRllirG woof PAPER. 
LEATHER. Etc. , . 

United States Patent. 

Dyeing Skins ; Apparatus for — — . P. BrnfCaers, Sohaer- 
beek, Belgium, Assignor to H. M. Peyser, Boston, U.8.A. 
U.S. Pat. 765,375, July 19, 1904. 

See Fr. Pat. 330,992 of 1908 ; this J., 1904, 440.— T. F. B. 

Fubnoh Patent. i 

Pearly Effects on Paper, Card, ; Process for Obtaining 

. P. Dejey. Fr. I’at. 338.820, May 26, 1903. 

PKAiit-LiKE effects are produced on paper, &c., by coating 
it with a hot composition of lead acetate (80 parts), gelatin 
(5 parts) and glycerin (1 part), and allowing the acetate to 
crystallise in a strong current of air, or in any other manner 
which will produce wavy lines or designs on the surface. 

— T. F. B. 


Vn.-ACIDS, ALKALIS. AND SALTS. 

Sulphur Trioxide; Catalytic Production of G. 

Lunge and K. Reinhardt. Z. angeiv. Chem., 1904, 17, 

1041—1051. 

The authors have extended the work of Lunge and Pollitt 
(this J., 1903, 79), using, however, an electric resistance 
tunmee to heat the tube containing the contact substance, 
by Avhich means accurate regulation of the temperature, and 
thus determination of the influence of varying temperatures, 
is made possible. Lunge and Pollitt’s method of passing a 
stream of mixed sulphur dioxide and air over the heated 
contact substance, and determining the composition of the 
mixture before and after contact, was retained ; for though 
it has disadvantages, yet it imitates the conditions of ithe 
process as carried out on the industrial scale. The tem - 
perature was determined by a Le Chatelier thermo-eleetric 
pyrometer, and was found to be very nearly constant for 
the same strength of current. The results of the several 
hcries of observations are as follow : — 1. With pure ferric 
oxide (Aguas 'J’enidas burnt pj rites), catalytic action 
begins, under favourable conditions, at about 400° G., and 
rcHciie.s its maximum ai 62.5"' ( ’., at which temperature 
about 70 per cent, of the total sulpliur dioxide is converted. 
2. Drying the gases by phosphorus pentoxide instead of bj" 
ordinary concentrated sulphuric acid is practically without 
influence on the action. 3. When the burnt pyrites was 
impresrnated with arsenic trioxide, tlie results in the most 
favourable case were practically the same as those with 
ferric oxide alone ; they agreed with Imnge and Pollitt’s 
results for ferric oxide containing arsenic, but were higher 
than those experimenters obtained with ferric oxide alone. 
1. Pure ferric arsenate prepared in the wet way gave the 
same maximum conversion (70 per cent.) at the fame 
temperature (625° (k) us ferric oxide, but ferric arsenite 
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acted much less farourably (it is doubtful whether the i 
substance prepared and used as ferric areenite is really a ' 
definite compound). 5. Pure arsenic pentoxide also acts as | 
a strong catalyst, giving about 55 per cent, of conversion us 
a maximum at a temperature of 680° C 6. The addition 
to ferric oxide of small quantities of cupric oxide or sulphate ! 
is without influence, but larger quantities act prejudicially, j 
and the effect of cupric oxide alone is still less (48 — 50 per 
cent, conversion at 680° — 740° C.). 7. Jena glass and 

glased or unglazed porcelain are almost without action ; | 
their catalytic effect is just perceptible at 700° C. Silica, on 
the other hand, whether as rock cr^^stal or as amorphous ! 
quartz, has a very perceptible action (about 10 per cent. | 
conversion at 700° C.). The accompanying diagram, in | 
which the abscissie are temperatures aud the ordinates 
percentages of conversion, summarises the results. } 

~J. T. D. I 

Chromates of Zinc and Cadmium. M. Groger. Monatsh. ,■ 
f. Chera., 1004, 25, 520—536. 

The author has examined the action of potassium, sodium, j 
and ammonium chromates on solutions of zinc and cadmium 
salts, iu a manner similar to that iu which he previously ? 
(Sitzungsber. d. k. k. Akad. d. Wiss., Wien, 1903, 112, II6, ! 
268) examined their action on copper salts. The results ' 
of the investigation may ho summarised as follows ; — When 
different alkah chromates are allowed to act upon solutions ; 
of the chlorides of copper, zinc, and cadmium, sodium 
chromate* precipitates a basic chromate of the heavy metal, 
whilst [lotassium and ammonium chromates give precipi- ; 
tates of double chromates. Except in the case of tin* j 
cadmium double chromates, the composition of the pre- ; 
cipitate varies according to whether an excess of the salt | 
of the heavy metal or of alkali chromate be used. 
The precipitates obtained with excess of the alkali chromate ■ 
generally have a composition varying with the concen- j 
tration of the reacting solutions ; they are probably not ; 
definite compounds, but mixtures containing varying pro- ' 
portions of the more stable double chromates produced ' 
when excess of the salt of the heavy metal is used. An 
exception occurs however in the case of zinc chloride and ' 
ammonium chromate, the compound obtained with excess j 
of the chromate being more permanent than that preci- ; 
pitated when excess of zinc chloride is present. The ! 
double chromates arc all dccompo.sod by Mater, the final 
products in the case of the zinc and copper compounds 
being ZnCr04.3Zn(0H)^, and CuCr04.2Cu(0H)2 re.spec- 
tively. Some of the compounds produced were as ! 
follows ; — From zinc chloride (excess) aud potassium i 
chromate, 4ZnO.K20.4Cr()a.3H./) j ziuc chloride and ! 
sodium chromate, 4ZnO.CrO3.3H2O; zinc chloride and ' 
ammonium chromate (excess), 2Za0.(NIl4).20.2Cr03. H2O; : 
cadmium chloride aud potassium chromate, 4Cd(>.K20. ^ 
4CrO3.3H.2O ; cadmium chloride and ammonium chromate, [ 
4CdO. (NH4)20.4Cr03.31l20 ; cupric chloride (excess) I 
and potassium chromate, 4Cu().K30.4Cr03.3H20. — A. S. 

Dissolved Substances ; Alteration of the Concentration of 

and Crystallisation of by Centrifugalising. IC. ! 

Van Calcar and C. A. Lobry de Jlruyn. Rec. trav. I 
chim. Eays-Bas, 1904, 23, 218 — 223. Chem. Ceiitr., ! 
1904, 2, 5. 

The experiments were made with solutions of potassium 
thiocyanate, ferrocyanide and iodide, saccharose and Glau- 
ber’s salt. After centrifugalisiug, samples w'cre taken at 1 
feur different points from the periphery inwards. In all ! 
cases, an enrichment of the peripheral portion in dissolved j 
substance was observed. For example aO'2-N potassium 1 
iodide solution was centrifugalised for three hours in an j 
apparatus working at 2400 revolutions per minute. The j 
four samples then gave the following results: — (1) from 
inner portion ...; (2) 0-1-N; (3) O'82-N; (4) from | 
outer portion, O'25-N. A crystallisation of the dissolved 
substance under the action of centrifugal force was observed 
with a solution of Glauber’s salt containing 8*78 per cent, 
of sodium sulphate. After centrifugalisiug for five hours, 
a large quautity of crystals of NB2SO4.IOH2O was filtered 
off, whilst the residual solution contained only 5 * 54 per cent, 
of sodium feulphate.— A. S. 


Ozone ; Formation of at High Temperatures. J. K» 

Clement. Ann. der Physik, 1904, 14, 884— -353. Chem. 
Centr., 1904, 2, 79—80. 

If oxygen be led rapidly over a Nernst’s incandescent body 
at about 2,2U0° C., and then passed into potassium iodide 
solution, iodine is separated so long as the apparatus 
contains nitrogen, the 8e}>aration being effected by the 
nitric oxide formed. No formation of ozone occurs, since 
if nitrogen be not present in the apparatus no iodine is 
separated. Also with an incandescent body cut into pieces, 
so that it acted both as an incandescent and an arc lamp, 
and which had a temperature of about 3,000° C., no 
formation of ozone could be observed. Ozone was decom- 
posed completely by passing through a hollow incandescent 
body. In the author’s opinion, earlier workers who claim 
to have observed the formation of ozone at high tempera- 
tures, have been misled by the production of nitric oxide. 
By means of a simple dc-ozoniser, the author shows thet 
the decomposition of ozone at high temperatures (above 
127° (’.) is a bimolecular reaction. The alteration of the 
coefficients of velocity with the* temperature may be 
represented by the equation : I n k ^ + 14,939. 

It follows, from this equation, that ozone decomposes 
practically instantaneously at 1,000° C., the proportion of 
ozone diminishing from 1 to 0*001 per cent, in 0*00067 
second. — A. S. 

Sodium Chloride ; Electrolysis of with Iron Mercury 

Cathodes. W. Kettembeil and C. F. Carrier. XL A.. 
’ page 827. 

Knqlish Patent. 

Soda and Caustic Potash, Chlorine and Hydrochloric 
Acid } Manufacture of — by Electrolysis of Aqueous 
Solutions. J. Heibling, Fos, h'nmce. Eng. Pat. 15,212, 
July 9, 1903. 

See Fr. Pat. 330,807 of 1903; this J., 1903, 1086.— T. F. B. 
United States Patents. 

Sulphuric Acid ; Apparatus for Making — H. Hegcler 
and N. L. Heinz, Lasalle, 111. U.S. Pat. 760.834, 
July 26, 1904. 

The claim is lor “ the combination Avith a main flue 
provided with a tilled section and free open sections before 
and after the filled section, of a fan in the free section 
after the filled section and a secondary flue communicating 
with the main flue before and after the filled section and 
provided with a fan.” ‘Compare Eng. Pat. 254 of 1904 j 
and U.S. Put. 752,677, 1904 ; this J., 1904, 489 and 370. 

' — E. S. 

Bromine; Method of Converting irdo Bromides and 

Bromates. H. H. How, Assignor to the Dow C'hemical 
Co., Midland, Mich. U.S. Pat. 765,417, July 19, 1904. 
Bhomink, with a “ fresh gas ” or fresh air, practically free 
from carbon dioxide, is brought into contact with an alkaline 
bicarbonate. Compare U.S. I’at. 752,332 of 1904; this J.,. 
1904, 323.— E. S. 

Alkaline Carbonates ; Removing Carbon Dioxide from 

. H. H. Dow, Assignor to the Dow Chemical Co., 

Midland, Mich. U.S. Pat. 765,418, July 19, 1904. 

The alkaline carbonate or its solution is brought into con- 
tact with bromine combined with a large proportion of air, 
or of inert “ fresh gas,” aud then the air or gas is discharged 
from the apparatus into the atmosphere, (’ompare the 
preceding ab.'^tract. — E. S. , 

Feench Patents. 

Arsenious Gases [^Sulphur Dioxide"] ; Purification of — , 
Badische Anilin und Soda Fabrik. Fr. Pat, 338,81 7> 
Nov. 28, 1903. 

See Eng. Pat. 11,549 of 1903 ; this J., 1904, 659.— T. F. B.’ 

Glover Tower Process ; Impt. in the . H. Hegeleraud 

N. L. Heinz. Fr. Pat, 841,257, Feb. 2, 1904. 

See U.S. Pat. 765,834 of 1904, preceding these.— T. F. B. 
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J\'tYr>c Jtfanw^oc^ttre o/* hy Means of Atmo- 1 

spheric Air, Soc. Chem. Fabr. Gladbeck G. m. b. H. | 
Fr. Pat. 341,109, March 10, 1904. 

Air, or a mixture of air with an oxide of nitrogen, is heated 
to a very high temperature, and is then quickly cooled to a 
temperature as low as possible. — E. S. 

Barium Oxide f Preparation of Porous . Siemens 

Brothers and Co. Fr. Pat. 341,200, March 12, 1904. 

A MIXTURE of barium carbonate with barium nitrate, and 
preferably with carbon or its equivalent, is heated in an 
electric or other furnace to obtain porous barium oxide. 
The materials may advantageously be taken in the propor- 
tions indicated by the equation : BaCO« + Ba(NO;,)2 + 2C » 
2BaO 4- 2NO3 + 3CO. If a smaller proportion of the nitrate 
be taken, a portion of the barium carbonate remains unde- 
composed, until the temperature has been elevated. — E. S. 

Sodium Carbonate; Process and Apparatus for Obtaining 

Rapidly^ in the State of Small Crystals. Soc. 

Hofmann and Bro. Fr. Pat. 341,206, March 12, 1904. 

A SOLUTION of sodium carbonate concentrated at about 
30® C. is run into a series of superposed water-jackoted 
tanks, through which jackets a flow of water is maintained, 
whilst hollow agitators operated by a revolving vertical 
hollow axle, passing through the centre of the tanks, are 
brought into action. Both ax!e and beaters are provided 
with a system of water circulation. Above each tank, 
tubes with widened mouths, inclined downwards, are fixed, 
tor withdrawal of steam. The rapid cooling of the solution 
thus effected during agitation causes the deposition of 
small crystals.— E. S. 

Fluorspar ; Process of Pulverising and Purifying . 

G. C. Propfe. Fr. Pat. 338,811, May 4, 1903. 

Sle Eng. Pat. 16,848 of 1903 ; this J., 1903, 1130.— T. F. B. 

Active Oxygen; Salts of Acids containing easily liberated 

^ Preparation of. G. F. .luubert. First Addition, 

dated Feb. 12, 1904, to Fr. Pat. 330,062 of 1903 (this 
J., 1904, 323). 

According to the principal patent, salts having the pro- 
perties named in the title are obtained by reacting on a 
peroxide by boric or other acid. In the present modified 
process, the proportion of active oxygen in the salts obtained 
is increased by causing two acids (such as boric and 
sulphuric acids) to react ou a peroxide. For example ; to 
a mixture of 525 grms. of sulphuric acid with 10 litres of 
water, 1,210 grms. of boric acid and 780 grms. of sodium 
peroxide are slowly added. The crystals formed after 
some hours contain the active oxygen, which may be easily 
liberated as above described. — E. S. 

Phosphates ; Purification of . L. Keymond. 

Fr. Pat. 340,726, Feb. 27, 1904. 

Phosuhates, whether calcic or other, are roasted to destroy 
organic colouring matters, as well as to render insoluble 
the iron, alumina and silica that may be present ; or, if it 
be desired only to render innocuous the organic matters, 
the phosphates may be exposed to the action of super- 
heated steam, or be acted upon by a hot or cold concentrated 
acid. — E. S. 

Pyrites ; Mechanical Furnaces having superposed Hearths 

for Roasting . A. L. Stinville. Fr. Pat. 340,940, 

March 3, 1904. 

In order to better obtain control of the temperature in 
furnaces such as indicated in the title, a portion of the 
casing is constructed with a series of vertical passages 
opening to the air above and below, such passages being 
separated from the interior heated spaces, and otheririse 
lined, with conducting metal plates. A current of air 
passes continually through these passages, or a fluid, as 
#ivater, may he caused to traverse them, in either case 
subject to adjustment. Canals may algo be made in the 
hearths for passage of a fluid or of air.— -E. S. 


m 


Lead Salts; Preparofwwt 0/— — W,|MUlf. Fr. Pat 
841,241, March 14, 1904. 

See U.S.Pat. 754,068 of 1904 j this J., 1904, 371.-.T.F. B. 

Air and C?a*eottj Mixtures / Separating ■ — — ■ into their 
Elements. Soc. I’Air Liquide (Soo. Anon, pour I’Etude et 
1’ Exploit, des proc^ti6s G. Claude et K. J. LOvy). Fr. Pat. 
338,842, June 3, 1903. 

The process for the production of oxygen by means of 
liquid air or of mixtures of liquid oxygen and nitrogen, 
consists in bringing these liquids methodically into contact 
with gaseous oxygen, whereby they become suooesiively 
enriched in oxygen in substitution for nitrogen, snob 
residual liquid oxygen being finally evaporated in liquefving 
a corresponding quantity of air. Such an enriching of the 
liquid mixture may be preceded by application of a gaseous 
mixture less rich in oxygen. The apparatus consists of a 
column having a series of superposed platforms, perforated* 
or with capped openings ; a vaporiser in the lower part of 
the column with an arrangement of tubes whereby the 
liquid is conveyed from the bottom of the vaporiser, for 
distribution, to the top of the column, and n portion of the 
gas formed in the vaporiser passes into the column. 
Arrangements may be made for the delivery of ^as less rich 
in oxygen into the middle portion of the vertical column. 
The process and apparatus are claimed as applicable to 
other gaseous mixtures than of oxygen and nitrogen. 


VIII.-GLASS. POTTERY. ENAMELS. 

English Patent. 

Glass Sheets or Plates ; Jmpts. in, and Apparatus for, the 

Manufacture of . K. Fourcault, liodelinsart, Belgium. 

Eng. Pat. 28,790, Dec. 31, 1903. 

C.^NTiNUous sheets of glass are drawn between pairs of 
asbestos rolls, which permit the sheet being drawn without 
deterioration, the rolls being composed of superposed 
asbestos washers, compressed between metal discs, and 
driven by toothed gearing. Above the rolls is placed a 
chimney, or casing, for cooling and annealing the sheet ; 
the casing, lined with a non-conducting material, supports 
the shafts of the rolls, and is provided with gas-jets to 
re-heat the sheets, and at the top cold air is blown in to 
accelerate the cooling. Passages for the circulation of 
water or oil are provided above the drawing slot to cool the 
glass to the proper consistency for drawing into slieets; also 
means for throwing jets of cold air on to the sheet to 
solidify it — and when necessary to cool it more in the middle 
than at the edges — and gas-jets to re-heat it if necessary. 
Rails with divergent grooves, or rolls with helical grooves, 
give a slight stretch to the sheet in a horizontal direction as 
it leaves the drawing slot. Means are also provided for 
introducing metal wires into the edges of sheets to avoid 
contraction as it leaves the drawing slot. The claims also 
include a portable modification of the apparatus. — W. 0. H. 

United States Patents. 

Glass-melting Furnace. W. T. Nioholls, Wellsburg, 

W. Va. U.S. Pat. 764,300, July 5, 1904. 

A SERIES of inclined retorts, one above another, each 
capable of removal without disturbing the others, is 
arranged in a furnace chamber, through which flame and 
gases pass. The retorts have feed openings at one end, ami 
at the other discharge openings, containing partitions, by 
which molten glass is delivered into a working chamber, 
connected to the side of the furnace chamber. — W. C. H. 

Glass ; Manufacture of S. 0. Richardson, Jun., 

Toledo, Ohio. U.S. Pat. 764,501, July 5, 1904. 

Fresh material is continuously added to a body of molten 
glass, confined ‘*ia the presence of a reducing tempera* 
ture,” whereby a portion of the molten glass is caused to 
overflow into a casting zone, which is maintained at n 
temperature sufficiently high to allow the glass to be osat 
into definite form by the heat radiated from the reducing 
Eone.-.W. C. H. 
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Ceramic Artiele^s^ Proceua of Manufacturing Reinforced 
. J. Danfiette, Paris. U.S. Pat. 765,358, July 19, 

Hkb Eng. Pat. 13,04G of 1 m 03 ; this J., 1904, 660.— T. F. B. 

Febnoh Patents. 

Ceramic, Porcelain, Enamelled Objects; Production of 

Coloured hnages on . E. Zerr. Fr. i»at. 340.628 

Feb. 22, ] 904. 

(’OLOUEED images are produced on porcelain, enamel, 
faience, &c., by making three negatives of the original in 
_^'ellow, red, and bl-ue, and from these three engravings, and 
by means of these three jiroofs in oil colours on a sheet j 
tho coloured image is transferred to the object to be 
ornamented, dusted with coloured powders, and burnt after 
each trangference, or ordy after applying tlie powder for all 
three colour.^. — W. C. H. 

Porcelain or Faience capable of Flowing; Preparation 

of Paste for . E. Weber. J'V. Pat. 340,664 

Feb. 23, 1904. 

Ckeamic ]>aHte, that will flow, is made by means of plastic 
clays with the addition of carbonate of soda, soda-lye, 
ammonia, potash, soluble glass, molasses, soap, &c. The 
paste is thinned by the addition, besides refractory clay of 
^ne grain, of days of grain up to 10 mm., for which may 
be substituted, ’ivholly or in part, quartz, graphite, emerv 
corundum, &C.—W. C. H. 


IX.-BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 


R«fe™oe u made to a patent (Eng. Pat. 220 of rt62) 
for the use of baryta %vater alternately with a solution 
of free sdieic acid m water, a process which proved 
eflicacious m protecting new stonework, but did not 
answer well with decayed stonework, owing to the silicic 
acid clogging the pores of the surface, and so obstructing 
ttie baryta solution from penetrating. — Pk S. 

Cement Roofing Tiles; Testing . Thonind. Zeit.. 1904 

28 , 999—1000. 

A NUMBER of cement roofing tiles supplied by members of 
the German Cement Ware Association were tested for 
weight, strength, and porosity. The moan results of 34 
samples were as follows .—weight dry, 2-7IG kilos. ; after 
24 hours under water, 2*902 kilos., breaking strain, 46*7 
kilos. ; absorption of water, 6*85 per cent. Seven speci- 
mens allowed water to penetrate right through,— C. 8. 

Carbon Dioxide; Determination of in Crude Cement 

1 oivder. G. Sander. XXIIl., page 838. 

English Patents. 

Eu^ry and like Siilutiwcos/rom Slag; Praerss fnr Ohtmn- 

. L. Wirtz, Lomlou. Eng. 

Pat. 14,3GG, dune 27, 1903. 

Emery, or like substances, and cleaning powders, are 
obtained by soaking slag in hydrochloric acid or a chloride, 
and evaporating the resulting liquid, with or without the 
addition of sodium chloride or other sodium eompouuds. 
luitil It attains a thick consistency. The precipitate formed 
on coohngr is calcined, and washed to remove the heavier 
crystals of emery from the residue, which is dried and 
ground.— W . ( . II. 


Decayed SUme->worli in the Chapter House, Westminster 

Abbey, Treatment of . (jopy of Memoranda by 

A. H. Church, Furnished to the First Commissioner of 
H.M.’s Works, &c., May 28, 1901, 

IhlE stone affected belongs to an inferior sandstom; of one 
of the lower beds of the Upper Greensand, and consists 
chiefly of silicious sands with some mica, &;c., cemented by 
from 7 to 15 per cent, of culcium carbonate, and is very 
subject to injury from exposure to tlu* Loudon atmosphere, 
whereby in some cases the transformation of th(‘ carbonate 
into gypsum is jiracticully complete. Tho decay arising 
from such exposure has occasionally penetrated to a depth 
of two or more inches, and in many portions, a crust of some 
thickness peels off on touching with the finger or with a 
sable brush. Whereas the reaction to tcst-p.aper of the 
watery extract of the unaltered stone is neutral, that of the 
decayed stone is strongly acid, and contains miudi soluble 
salts, due to the action of hydrochloric acid, the ratio of 
which to sulphuric acid as an attacking agent, comes out 
only as 1 : 27. Ammnnia is sometimes found in the decayed 
6t one. Tho remedy applied, consisted in repeated treatment 
of the atone with a saturated aqueous solution of barium 
hydroxide, by means of a White’s pneumatic diffuser, after 
cleansing the surface from dust by an air jet, applied for 
instance by a Fletcher foot-blower. The liquid penetrated 
the decayed stone for the depth of several inches, but did not, 
until after several successive applicatiouh, form an im- 
pervious crust on the surface. 'I'he hardening proceeded 
from within outwards, and after, upon an average, about 
nine successive treatments, the stone became, not only 
reconstrocted , but even harder than when in its original 
condition. The chemistry of the process consists in the 
conversion of tho gypsum in the decayed stone into barium 
sulphate, with the simultaneous production of calcium 
hydroxide, which, gradually absorbing carbon dioxide, recon- 
stitutes calcium carbonate. A slight white film of barium 
carbonate appears upon the face of the renovated stone, 
which may be brushed off, or du.sted over with raw umber" 
and allowed to remain as a protective surface, ^ 

In a subsequent Report dated Nov. 18, 190.3, in con- 
tinuation of the preceding Report, the author describes 
the success that had followed the application of the 
process to the bays of the Chapter House ; success was 
also attained by like treatment of decayed l^urbeck marble. 


^ or i:smootntng Substance, or a Sab- 

stance Refraclorg to Heat; [Plvctric] Process of 
Making . .J. Windholz, Peris. Kng. Pat. 8859 
April 18, 1904. ® ’ 

The substance described consi.sts of an intimate mixture oF 
carbide of boron, and corundum, ’fhe carbide of boron is 
obtained by melting a mixture of one or more boi-on com- 
pounds and alumina, glucina, and coal in a bath in an 
electric furnace, the bath consisting of silicate orijuartz, iron 
ore, borate of calcium, and common salt. — W. C. Jl. 


Fireproof Stone or Stoneware and Mortar ; Manufacture 
oj , H. Spatz, Dusseldorf, Germany. F.ng. l*at 
773C, March 31, 1904. fc,- J ai. 

Finely divided quartz or other suitable silicious material 
IS combined with a euleareous binding medium, adapted to 
j form silicate of lime, the medium consisting of caustic lime 
1 and waste liquor obtained from the manufacture of wood 
cellulose. This medium may also be used as a fireproof 
lime-raortar.' Fireproof stones may also be produced bv 
moulding and pressing a mixture of M'ood-celluloso h e anil 
finely divided magnesite, or other highly basic miner il. 

— W. C. jr. 

Slabs or Sheets Imitating Marble ; Manufacture of . 

1904^'^^*^^'^' ‘T^niet, Belgium. Kng. Pat. I0,04(i, ’]\Iay 2, 

Fragments of burst glass bubbles, blown from refined glass 
of various colour.s, are spread on glass plates, and sprinkled 
with powdered or liquid enamel, with or without the 
addition of sand, and the whole fired at a temperature of 
about 800° C., and afterwards gradually cooled.— W. 0. H. 

WM Pap^' IRendcring Adhesive']. A. J. Iloult, London. 
From tho Fabrik Gebrauchsfertiger Holz- u. Marmor- 
Imitationeii. Fr. Schwartz & Co., Berlin. Enir. Pat 
9487, April 25, 1904. ^ 

The invention relates especially to papers on which aro 
printed coloured representations of wood or marble graining 
or the like, and to the method of attaching the same to 
walla or other surfaces. The back of the paper is coated 
with a mixture of dextrin and a substance cafiable of form- 
ing with sodium silicate an inaolublo double silicate, e q 
an alkaline earth, metallic oxide, &c. 'The surface to 





which the p»per ie to be applied is first oiled or yamished, 
aud is then coated with “ water-fflasH.’* The paper is then 
attached while the “ water-glass ” is still moiit.---E, B, 

Cement for uee in ropairiof; Retorts, and for like purposes j j 
Manufacture of — — . J. E. Willmme, Manchester. ! 
Eng. Pat. 18,064, August 21, 1903. 1 

A FiREi*BC)OF cement composed of the following ingredients | 
ill approximately the proportions mentioned : — per cent. | 
of magnesite, and 75 per cent, of a mixture of 200 cwt. of ; 
( hina clay, 100 cwt. of barytes, 40 gallons of silicate of j 
^o(la (100” Twaddell), 24 gallons of water, and 28 lb. of ' 
i,orav.-VV. C, H. 

United States Patents. 

Mayriesia- Cement Composition. H. Mieick, New York, 
Assignor to J. L. Sackman, Brooklyn, N.Y. U.S. ]*at. 
764,2.50, July 5, 1904. 

A COMPOSITION for use as artificial stone composed of a 
mixture, in which reaction has taken place, of 100 parts of i 
burnt magnesia, 36 parts of magnesium chloride, 5 parts of j 
slaked lime, 5 parts of the residue from ammonia-soda ! 
manufacture, 25 parts of clay, and 1,000 to 1,200 parts of 
sand.— W. C. U. i 

Cement or Cementitious Material ; Making Products of 

. W, E. Jaques, Grand liapids, Alich. U.S. Pal. 

764,:t61, July 5, lUOl. I 

I’hk cement or artificial stone i.s made by mixing sand, ; 
or the like, with a cementing substance in the dry state, i 
moulding the mixture, ami subjecting it to pres-sure, at the I 
same time introducing and impregnating the mass with i 
moisture and finally compacting the moistened mass by 
e^te^Dal pressure. — VV’'. C. H. i 

French Patents. i 

Profective and Insulating Coaling for Wood and Metals, j 
L. L. B6thisy and Soc. Myrthil Hose et ('ie. Fr. Pat. j 
340,622, Feb. 22, 1004. j 

The coating consists of nitro-cellulose, nnd a solution i 
of calcium .chloride, dis.solved in amyl acetate, together 
with ether, and alcohol, and a powder such as alum, i 
talc, fibrous asbestos, or mica. To render the coating j 

pliant, vaseline oil and oil of aspic may be added. The , 
eoating is applied in the liquid state to wood and metals, ' 
and is said to make the surface resistant to moisture, flame, ! 
corrosion, and to the electric current. — W. G. 11. 

Paring [from Asphall"] ; J^rncess for Making an Arli~ 
fcial-^-^. Soc.des Usiiies Westdeuts.Thomas-phosphat. 
Fr. Pat. .341,272, March 3, 1904. Under Internat. Conv., 
Feb. 3, 1901. 

See Eng. Pat. 7343 of 1904 ; thi.s J., 1904, 750.— T. F. B. 

Porous Bodies [Refractory^ ; Production of . Cie. 

Fran^aise de TAcotyl^ue Dissous. Fr. Pat, 841,329, 
March 14, 1904. 

In order to prepare porous bodies capable of resisting hi^h 
t(‘mperatares, the main couBtituent, such as magnesia, i 
thoria, baryta, chalk, &c., is mixed with carbon, and 
with an oxidising substance, such as nitrate or chlorate 
of tlie main constituent metal, and the mixture is 'strongly 
heated. The carbon is thus burnt away, not only by the 
action of external air, but also by that of oxygen internally 
evolved, so that a body porous throughout is produced. 

If a saline nitrate or chlorate, such as sodium or potassium 
nitrate or chlorate for instance, is used, the soluble car- 
bonate remaining after the furnacing, may he washed out 
of the product by ivater. — E. S. 

Lime and Cement Furnaces i Impts. in to Increase I 
the Draught, and Carry Off the Fumes from the 
Furnace Mouth, (Cie. des .Fours d Chaux de la Gare 
de Beffes (Cher), Fr. Pat. 840, 461, Feb. 15, J 904. 

To increase the draught of lime and other furnace.s, an 
inverted truncated cone of metal is arranged at the bottom * 


of the chamber and perforated with orifices to allow 
external air to enter the chamber and become heated.. In 
the upper part of the furnace, a liUle below the top, is 
arranged a circular channel, which communicates through 
openings with the interior of the combustion chamber, to 
draw off fumes and gases from, the chamber and convey 
them to the chimney. — W. C. H. 

Cement ; Manufacture of . K. Muller, 

Fr. Pat. 340, 479, Feb. 16, 1904. 

GiiMKNris made by mixing sulphate of lime with barium 
chloride, with the addition of a base, smtable for the 
formation of oxychloride, such as the oxide of calcium, 
magnesium, or lead. — VV. (h H. , 

Cement and Similar Substances j Process for Preparing 

and Burning . Levio Frferes. Fr. Pat. 341,211, 

Alarch 12, 1904. Under luteruat. Gonv., March 30, 1903, 

See Eng. Pat. 7028 of 1904 ; this J., 1904, G07.— T. F. B. 

X.-METALLTIRGT. 

Monell [Steel] Process. Leo. (lesterr.-Z. Berg.- u. lliittenw., 
1904, 52, 355. Chem.-Zoit., 1904, 28, Pep. 21.5. 

This process is a modification of the Martin process. A 
charge consisting of 3 tons of liqiestone, and 1 — 1 *2 tons of 
iron ore is placed on the magnesite hearth, aud after 
hours, when the ore is nearly fused, 40 tons of molten pig- 
iron direct from the blast furnace are added. A vigorous 
reaction takes place, phosphorus, silicon, and inauganese 
going rapidly into the slag, which after about two hours is 
almost completely run off through an outlet at the back of 
the furnace. 'I’he steel now lias the following composition 
(A) 

I Pig Iron, j Ore. j Steel (.\). Steel (B). 

i G i - - - 

' l^T Cent, i Per Cent, i Per Cent. Per Cent. 

Carbon ; 3'IH) i .. j 2 '0—2 *5 0* 26— O' 80 

Silicon ; (rs— 0*0 | .3*0 | trace 

Manganese .... : 0’S--0'y ; O’l O' J -O' 18 0'.38--^.40 

Phosphorus.... ' 0-5— 0*8 O’l j 0*04 0'0I5— 0*016 

Sulphur 0*01— 0'07 ' .. 1 0'04 0*024 

Iron , .. I Ol'O I 

140 — 180 kilos, of ore are then added, and the hath of metal, 
almost entirely free from slag, is heated further until the 
desired degree of decarburisation is attained (see col. B in 
table). The slag contains silicic acid, 20 : iron, 20 — 26; 
phosphoric acid, 3 — 5 ; lime, 20—25. — A. 

Steel Rails i Effects of Annealing on T. Andrews 
and C. K. Andrews. Proc. Inst, Civil Eng., 1904, 156, [2], 

Following a suggestion made in 1900 by W, U, Boberts- 
Austen and T. E. Thorpe, the authors have determined the 
effect of annealing finished steel rails at temperatures of 
770°, 850”, and 940” C. The results indicate that no great 
practical advantage would accrue from the general anneal- 
ing of finished steel rails, although in some special cases it 
might useful. If careful attention be paid to the physical 
composition of the finished rails, and to their thermal treat- 
ment durfhg manipulation, good rails can be obtained from 
both acid-Bessemer and acid-Siemens steel, provided that the 
cheinioal composition be kept within the following limits or 
nearthereto : combined carbon, O’ 390 — 0’411 ; manganese, 
0*697 — 0’775j silicon, 0’058 — 0*065; sulphur, 0*066 — 
0'0V6 ; and phosphorus, 0*003 — 0*066 per cent. The 
detailed results obtained are set out in a series of tables, 
and four micro-photographs are given showing the difference 
in structure before and after annealing. — A. S. 

Gold and Silver Extraction f Refining of the Precipitates 
Obtained by Means of Zinc in the Cyanide Prooesa 

of . G. H. Clevenger. Trans. Amer. Inst. Min. Eog., 

Oct. 1908, 

The author considers that the best method of rofiiupt 
gold-silver-ainc precipitates from cyanide solutiaiui iS by 
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fmieltinff vith l«*ad after distilUn/X off the ainc. He prefers 
this to ordinary acid treatment^ since roost of the zinc is 
thus at once recovered in a form available for re-use us a 
precipitant. The process recommended is to mix the dried 
precipitate with granulated lead (one to three times the 
weight of the dried precipitate) and charcoal (about one- 
teiitb the w'eight of the lead). The mixture is placed in a 
graphite retort, which is heated by means of a gas furnace. 
The greater part of any mercury that may he present is 
driven off while the temperature is still very low, and may 
he readily collected. On further heating, zinc begins to 
distil off at about TOO"* F., and practically all is driven off 
in four or five hours, the temperature being finally raised to 
1300° F. Very little gold or silver is thus volatilised, and 
that little remains with the zinc, which is used for sub- 
sequent cyanide precipitation. When the metallic vapours 
are received in a well-cooled condenser most of the zinc 
condenses as dust, especially while enrbou monoxide is 
being evolved. The material in the retort at the end of the 
distillation is in appearance the same as at the start ; but 
upon closer examination there will he found small shots of 
bullion all through it, and, usually, one or two larger ' 
masses. This residue can be poured from the retort like so ^ 
much sand. It should be mixed with four or five parts of ! 
litharge and melted down on a test, a little iron filings and j 
silica being added wlion necessary. After thorough fusion | 
the slag is skimmed off and the lead cupelled, the resulting 
litharge being used for the next operation. The bullion 
after re-melting is cast into bars which are ready for 
parting. — J. H. C. 

Alwninium Wire for Electrical Transmission } Application 

of . F. Krull. Z. augew. Chem., 1904, 17 , 1058 — 

1060. 

Thb author gives a list of nine large power transmission | 
lines in the United States, Canada, and Italy, which have 
used, and still use, aluniiniuui instead of copper wire. 
Aluminium wdre installations are not to be found in 

(lermauy and England, except in the case of factories 
where aluminium is made. Reference is made to the work 
of J. B. C. Kershaw, according to which tiie corrosion of 
exposed aluminium wires at St. Helens and Waterloo 
(J/iverpool) is considerable, and sufficient to make the use 
of aluminium unsuitable for trunsniiB.>iou purposes in those 
districts. — R, S. IL 

Aluminium-Tin Alloys. F. S. Shepherd. .1. of I’hys. Chem., 
1904, 8 , 233-247. Chera. Centr , 1904, 2 , 181. i 

'I'hk author first discusses the work of Guillet (this J., 1902, j 
121) und of Anderson and Lean (this J., 1903, 1245), and ' 
then gives the results of his own expeiiiuents, which con- | 
sisted in determining the cooling curves and densities of 
V arious mixtures of aluminium and tin. The cooling curves 
and examination of the microstructure gave no indication 
of either of the alloy.i, AlSn and Al 4 Sn. Also, no proof 
cmild be discovered of the existence of two layers in the 
mixtures, but the presence of a solid solution (containing 


about 20 per 

cent, of tin) was 

ascertained. 

The densities 

of the prodncti 

s wen* us follows 



Pci’ceutafce of | 
Aluminium. 

Donsitv. 

1 

Pt-njeutace of 1 
Aluiniiuuin. 

Density. 

100 

‘2- (ISO 

60 

• 

.3*829 

95 

1 2*760 1 

40 

4*199 

90 { 

2*8+5 ' 

80 

4-671 

80 

.VOOl 

20 

.5*306 

70 

«*2U 

10 

6*176 

60 ' 

1 

3*489 

5 ' 

6*679 




—A. S. 


Lead Assay ; Commercial Wet . H. A. Guess. 

XXIIl., page 838. 


EnOLISH PATJeitTS. 

Furnaces for Roasting Ores and like Materials ; Working 
and Construction of — W. Kauffmann, Kalk, 
Germany. Eng. Pat. 1013, Jan. 15, 1904. 

Fr. Pat. 334,528 of 1903; tto#., 1904, 67— T. P. B* 


j Calcareous Ores [thitfiy r/ Zinc]; Enriching . 

E. Loduo, Gagny, and C. Griffiths, Pierrafitte, France 
' Eng. Pat. 12,797, June 6, J90L 

Calcabeous ores, and especially poor calamine ores, are 
I calcined, the carbon dioxide evolved is stored, and the 
I residue, after being slacked in heaps, and powdered if 
I necessary, is agitated with a solution of sugar, whereby 
the lime is dissolved. The residue, after washing and 
drying, constitutes the enriched ore. The solution of 
I calcium saecharate is decomposed by the carbon dioxide, 
previously colh'ctod, to recover the sugar solution for 
re-use. — K. S. 

Quicksilver [Mercury] Ores ; Furnace for Calcining . 

J. M. Cutler, llkiah. Cal., U.S.A. Eng. Pat. 12,976, 
June 8, 1904. Under liitornat. Conv., Juno 10, 1903. 
See U.S. Fat. 740,539 of 1908 ; this J., 1903, 1197.— T. F. B. 

United States Patents. 

Case-hardening ; Process of . C. Lamargese, Rome. 

U.S. Pat. 765,706, July 26, 1904. 

See Fr. Pat. 333,076 of 1903 ; this J., 1903, 1297.— T. F. B. 

Steel; Treating Scrap , and Recarburising same. 

H. B. Atha, East Orange, N.J. U.S. Pats. 765,724 and 
766,131, July 26, 1904. 

See Eng. Pat. 2187 of 1904; this J., 1904, 609.— T. F. B. 

[ ^ Steel, Cast ; Manufacttire of . M. Meslans, Paris. 

U.S. Fat. 76.5,932, July 26, 1904. 

See Eng. Pat. 14,693 of 1902 ; this J., 1903, 96,— T. F. B. 

Filtering Process [for Slmcs], G. Moore, Salt Lake 
City, Utah. U.S. Fat. 764,486, Julj 5, 1904. 

A CLOSED perforated ]>ox covered with cloth or other 
medium is immersed in the “ slimes ” or other material to 
I be filtered. A vacuum is then produced in the box, and the 
I liquid drawn through, leaving a deposit on the outer surface. 

I The filter is then removed to another tank containing water, 

! the suction being maintained, imd the water is drawn 
I through to wash the deposit. The box is then lifted out, 

I and the deposit removed by forcing a current of air or 
I water from within outwards. The filtering medium may 
then be washed in another tank, and the process repeated. 

' — W. H. C, 

Crucible Furnace. C’. W. Spiers, Assignor to Morgan 
(Tueible Company, Ltd., London. U.S. Fat. 765,299, 
July 19, 1904. 

See Fr. Pat. 337,802 of 1903 ; this J., 1904, 548.— T. F. B. 

Ore-Roasting Furnace. G. II. Shellaberger, Dekalb, 111., 
A.ssignor to Apex Manufacturing Company, Kansas City, 
Mo. U.S. Fat. 765,997, July 26, 1904. 

^ The furnace is of the long horizontal revolving type, and 
I has a central primary ore chamber, with passages com- 
municating between it and niiroerous separate return ore 
charubers, with interspaced longitudinal heat passages. An 
annular air-trunk ** surrounds and encloses the primary 
, ore chamber. A heat-generating furnace, through the 
combustion chamber of which the body of the ore furnace 
I extends, and beyond which the receiving end of the furnace 
, body projects, communicates with the several return ore 
j chambers. Means are provided for feeding ore into the 
I receiving end of the primary ore chamber, and into the 
, contiguous end of the annular air-trunk. The ore chambers 
' are sealed agaiust the admission of products of combustion. 

' A fume chamber and hopper communicate with the dis- 
I charge ends of the return ore chambers. A series of valved 
I air-pipes lead from the annular air -trunk into each of the 
! return ore chambers. There is a closed receptacle for 
introducing a granular refining agent, mounted upon the 
exterior of the revolving; furnace body, having an outlet 
pipe communicating with the interior of tho roasting 
chamber, controlled by a valve, with which a weighted arm 
is connected, whereby the valve is caused to rotate upon its 
own axis as the furnace revolves, and alternately opens and 
closes by gravity— E. S. 
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Ore^Boasting Furnace, G. H. Shellabergerj, Dekalb, 111., 
Assignor to Apex Mannflioturing Company, Kansas City, 
Mo. U.S. Pat. 765,999, July 26, 1904. 

Tub furnace, as to its general features, belongs to the type 
of that described in the preceding abstract. A number of 
body sections are joined end to end to form an extended 
horizontal revolving furnace. There is a central “air- 
trunk ” with a number of concentric air-chambers, a 
corresponding series of interspaced heat flues, and radial 
air-flues affording communication between the air-trunk 
and ore chambers at intervals throughout the length of the 
furnace. The radial air-flues are controlled by hollow 
piston valves operated by rods. Means for feeding and 
discharging the ore are described. — ^E. S. 

Alloy, and Method of its Manufacture. K. B. Wheatley, 
London. U.S. Pat. 766,085, July 26. 1904. 

To about 160 parts of molten zinc, 8 parts of strontium 
sulphate are added ; second, to about 640 parts of copper 
and 240 parts of molten zinc, 8 parts of an alloy of 6 parts 
of copper to 2 parts of manganese, 4 parts of an alloy of 
1 part of iron to 3 parts of tungsten, 3 parts of aluminium 
and 4 parts of tin are added ; third, the product of the first 
mixing is added to that of the second mixing while the 
latter is in the molten state. An alloy is also claimed 
consisting of about 98 • 5 parts of an alloy of 60 parts of 
copper with 40 parts of zinc, to which is added about 
1-5 parts in all of stated proportions of iron, tungsten, 
aluminium, tin, and strontium. — E. 8. 

Spelter} Process of Making . O. Nagel, Hamborn, 

Germany. U.S. Pat. 766,279, Aug. 2, 1904. 

8ee Fr. Pat. 322,253 of 1902 ; this J., 1902, 303.— T.F. B. 


French Patents. 

Ferruginous Ores} Treating for the Manufacture 

of Iron and Steel. M. Moore and T. J. Heskett. Fr. 
Pat. 341,169, March 4, 1904. 

Ferruginous sand or crushed iron ore is fed into the top 
of a tower, furnished inside with a series of baffling pas- 
sages inclined in opposite directions, and having one part 
superposed vertically upon the other. The upper part, the 
heating chamber, receives reduced gases from the lower 
part, and has inlets for air, at its base j the lower part is 
the reducing chamber, the heated ore passing into which is 
met by a current of carbon dioxide or of a gaseous hydro- 
carbon. The tower coraraiinicates at its bottom with a 
Siemens or other melting furnace, into which the reduced 
ore is delivered without contact with air. The tower, 
instead of being vertical, may consist of two rotating 
cylinders set at a slight angle to the horizontal, and com- 
municating by a vertical passage, suitable arrangements 
being made for feeding the ore, and for discharging it when 
reduced into the furnace on a lower level. — E. 8. 


Aluminium and all Alloys containing it} Process for 
Soldering and Brazing——^. L. Trezel and A. J. 
de Montby. Fr. Pat. 341,136, Feb. 9, 1904. 

See Eng. Pat. 4973 of 1904 ; this J., 1904, 492.— T. F. B. 


Melting Furnace. 


H. J. J. Cbarlier. Fr. Pat. 340,625, 
Feb. 22, 1904. 


Tub furnace is mounted on trunnions to be capable of 
turning on its longitudinal axis ; it has an axial opening at 
one end to admit a combined gas and air jet, and an 
opening on the top, near the end receiving the flame, for 
insertion of a removable charging hopper. Thus, the 
products of combustion pervade the interior of the furnace, 
and coursing back from the closed end, find exit through 
the charging hopper. The same opening that admits the 
hopper, on removal of the latter, serves, after tilting the 
furnace, as the discharging opening for the molten contents. 

— E. S. 


Brazing Composition and its Application, J. C. Bassett, 
T. E. Parker, and H. F. 8trout. Fr. Pat. 340,180, 
March 8, 1904. 

See U.S. Pat. 756,079 of 1904 ; this J., 1904, 444.— T. F. B. 


Zinci Extraction of — . IFree from Lead], C. S. Brand. 

Fr. Pat. 341,345, March 15, 1904. 

In the distillation of zinc in the nsual retorts, a ma«B of 
refractory bodies, such as fragments of earthen crucibles, 
is placed within tbC tubulures of condensation at the ends 
adapted to the retort, or within the rotorts themselves near 
their outlets, in order to arrest by filtration the lead accom- 
panying the zinc- vapour. — E. 8. 

Zinc} Extraction of ” [Free from Lead], C. S. Brand. 

Fr. Pat. 341,346, March 15, 1904. 

In order to remove lead from the vapour of zinc in the 
ordinary process of distillation, the tubulure to the retort 
is formed with a closed perforated end, from the bottom of 
which tbo under side rises upwards at an acute angle so as 
to approach the level top of the tubulure, forming a bridge, 
beyond which the lower side is curved downwards, to form 
a basiu wherein the distilled zinc collects. The lead present 
in the vapours is arrested by the pocket formed by the 
bridge and end of the tubulure, as described, and, con- 
densing there, flows back through an orifice in the eud into 
the retort. Compare the preceding abstract. — E. 8. 


XL-ELECTEO-CHEMISTRY AND 
ELECTEO-METALLURQT. 

(^0— ELECTRO-CHEMISTET. 

Sodium Chloride} Electrolysis of with Iron-Mercury 

Cathodes. W. Kettembeil and C. F. Carrier. Z. Elektro- 
chem., 1904, 10 , 561—566. 

The authors have examined a recently patented process 
(Gurwitsch, Ger. Pat. 145,749 of 1902), in which the cathode 
cousists in a slanting plate of corrugated iron on which 
is dropped mercury, which then covers the whole plate. 
These cathodes are useless when they begin to rust, and 
must be constantly kept under current. The best possibh> 
yield of alkali is obtained at a current density of not less 
than 0*38 ampere per sq. cm., with a somewhat rapid flow 
of mercury, the anode being separated by a porous septum ; 
the current efficiency is then about 85 per cent. The lossds 
are, attributed mainly to eddies set up by the mercury, 
whereby chlorine is continually brought into contact with 
the amalgam. Nickel presents no advantages as a cathode 
material. One of the authors (Carrier) subsequently shows 
that a good yield, without using a diaphragm, can only be 
obtained if the surface of the mercury be kept either in a 
condition of slow and even motion or in one of entire rest. 

— W. A. C. 

Bismuth ; Electrolytic Determination of . A. Uollard 

and L. Bertiaux. XXIIl., page 839. 

Manganese } Electrolytic Determination of . J.Koster. 

XXIII., page 839. 

English Patents. 

Sealing Metal into Glass or other Vitreous Material 
[ Wires for Incandescent Lamps, ^c.] ; Methods of — — . 
E. A. Carolan. From the General Electric Co, Eng. Pat. 
18,255, Aug. 24, 1903. II., page 816. 

Grinding, Polishing, or Smoothing Substance, or aJSubsiance 

Befractory to Heat ; [^FAectric] Process of Making . 

J. Windholz. Eng. Pat. 8859, April 18, 1904. IX., 
page 824. 

United States Patents. 

Gases {^Batteries] ; Method of Separating Mechanically- 

entrained OlolnUes from . T. A. Edison, Llewellyn 

Park, N.J., Assignor to Edison Storage Battei 7 Co., 
Orange, N.J. U.S. Pat. 764,183, July 5, 1904. 

The mecbanically-entrabcd globules are separated from the 
gases generated in a storage battery, and the gases are 
rendered non-explosive, by forming a liquid film in the path 
of the escaping gases. The escape of the gases U prevented 
until a sufficient pressure is attained, and, by suddenlt 
releasing the pressure^ th^ases and entiained globules are 
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projected againf«t the film with Httfficiont velocity to over- 
come the surface tension of the film, whereby the entrained 
jglohulew coalesce with the film. Simultaneously with the 
escape of the gaseS) the surplus quantity of the film not 
.’’etaincd by capillarity is returned to the solution. The 
.gases escape through a contracted vent and are spread, 
diffused and attenuated, the attenuated gases finally pausing 
through a cooling medium. — H. N. 

Julectt'ical Energy ; Method of Converting the Energy of 

Fuel into . H. done, Chicago. U.S. Pal. 764,595, 

July 12, 1304. 

A MBTAL, such as tin, which is capahle of forming a higher 
and lower oxide, is used as the positive plate in a solution ! 
of an alkali as the electrolyte, the negative plate consisting 
of a porous carhon vessel, the latter serving also as a con- 
tainer for a metallic oxide acting as a depolariser. The 
metal is oxidised, and the tin remains in solution in the 
alkali, and is afterwards precipitated as barium stanuite 
by addition of barium hydroxide. The barium stannite 
is reduced to metallic tin hy menus of carbonaceous fuel, 
and the waste gases from the furnace are used to heat the 
galvanic cell. — B. N. 

Smelting (impounds and Producing Carbides [Electrical]. 
VV. 8. Horry, Assignor to Union Carbide Co., Niagara 
Palls, N.Y. U.8. Pat. 765,838, July 26, 1904. 
EnKC'JKOLYSAnLK compounds, with or without mixture 
with a reducing agent, are smelted by subjection to an 
alternating electric current, having a frequency of more’ 
than 133 periods per second. Calcium carbide is produced 
by beating in like manner, and under the same conditions 
as to frequency of alternations of the current, a mixture 
of a calcium compound with carhon. In any case the 
frequency of the alternations of the curretit should he 
such as to “ substantially eliminate losses due to electro 
lytic decomposition,” the energy of the current being thus 
made available as heat.- E. S, 

Water ,• [Electrical] Method of Purifymq . W. M. 

Jewell and W. J. McGee. ll.S. Pat. 766,146, July 26, 
1904. XVII [. B., page 833. 

Frbnoh Patbnts. 

Electric Energy direct from Coal ; Process and Apparatus 

for Producing — . II. J. Keyzer. Pr. Pat. 341,144, 

Feb. 16, 1934. 

8kh Eng, Pat. 3913 of 1904 ; this J., 1904, 611. — T. F. B. 

Protective and Insulating Coating for Wood and Metals. 
L. L. B6thisv and Soc. Myrthil, Kose et Cie. Pr. Pat. 
840,622, Peb’ 22, 1904. JX., page 825. 

Carbides ; Apparatus [Electric Furnace] for Making 

Lelioy W. Stevens and B. Timmerman. Pr. Pat. 341,125, 
Jan. 12, 1904. 

Skk U.S Pat. 749,461 of 1904 ; this J., 1904, 193.-~T, F. B. 

Barium Oxide ; [Electrical] Preparation of Porous . 

Siemens Bros, and Co, Fr. I’at. 341,200, March 12, 
1904. VII., page 823. 

(J5.)-ELECTRO-METALLUllGY. 

Sodium ; Electrolytic Production of from Mixtures of 

Sodium Hydroxide and Carbonate. C. F, Carrier, 
Z. Elektrochem., 1904, 10, 568—572. 

In discu8:}ing Becker’s process (Ger. Pat. 104,955) the 
author points out that the addition of carbonate to the fused 
electrolyte can he of little use unless the carbonate itself is 
directly split up with evolution of carhon dioxide. Experi- 
ments were made with mixturen of caustic soda and sodium 
carbonate containing up to 66 per cent, of the latter, at 
temperatures of 230® to 630® C. and current-densities 
rising to 2^ amperes per sq. cm. In no case was an 
evolution of"carhon dioxide detected. It is concluded that 
Becker’s process is no advance upon C«stner’8,in which 
fused caustic soda alone is eloctrolTsed.— VV. A. 0. 


or OHlMIOAXi nSTKTSTET. 


UNmm Statics Patowt. 

JN'ickeUPlatiiig 1 Process of . J. *W. . Aylswofth, 

Assignor to Edison Storage Battery Co., Orange, N.J, 
XJ.8. Pat. 765,371, July 19, 1904. 

The strip-like article, or a connected series of sepirats 
articles, is passed continuously through a heating chamber 
in which the articles are heated, and surrounded by a 
reducing atmosphere in order to deoxidise them. They are 
then passed continuously through a plating bath, washed, 
and finally subjected to a welding temperature, produced 
electrically, and cooled while surrounded by a non-oxidising 
atmosphere. — B. N. 

Fbbnch Patents, 

Furnace ; Electric . E. F. C6te and P. R. Pierron. 

Fr. Pat. 340,632, Feb. 22, 1904. 

Volatile metals, such as zinc, are extracted from thoir 
ores by displacing the metal with a second, such as iron. 
Tlic mineral and reacting metal are melted separately in two 
crucibles by electric ares, and the melted substances then 
flow into a closed chamber, in which they arc mixed and 
! maintained in a fluid state, during the reaction, by the Joule 
j effect. — B. N. 

Heating of (Airhon [Electrically] \ Process of — — , 
xippUcable in Chemical and Other Analogous Processes, 
Soc. Anon. LTnd. Verri^re et ses Derives. Fr. Pat. 
340,846, Mareh 1, 1904. 

The carbon is heated by the resistance which it offers to 
thcj)8ssage of an electric current. Forms of apparatus are 
described in which the method is applied to the manufac- 
ture of carbon bisulphide and the cementation of iron. 

— B. N, 

XII.-FATTY OILS. FATS. WAXES. 

AND SOAP. 

Bees-wa.r of British India. D. Hooper. Indian Agric, 
Ledger, 1904, 73— no. 

After describing the species of bees found in India, the 
centres of the wax and honey trade are di.scuB8eil,the methods 
of pre[)ariug the wax and its local uses are referred to, 
and finally the character and chemical composition of the 
various kinds of bees-wax are given. Indian bees-wax is 
derived from three species of bees, Apis dorsata, A.indica, 
and A.florea, but chiefly from A. dorsata. In the follow- 
ing table the chemical and physical characteristics of these 
waxes are shown : — 


Origin. 

— 

Melting 

romt. 

Acid 

Value. 

Saponift- 

capon 

Vahu). 

HUbl 

Iodine 

Value. 



«C. 


1 


Api*! r 
norHiita, < 

AverngP 

G.3-1 

7-0 

90 -2 

0*7 

Maximum 

«7-0 

10-2 

IO.S'9 

9*9 

23 samples (. 

Minimum 

60-0 

4'4 

75-6 

! 4*8 

Apis ( 

Average 

63’25 

0-8 

96'2 

7*4 

indica, ■< 

Maximum 

«4-0 

8'8 

102*5 

9*2 

7 sainpiei (. 

Minimum 

02*0 

6*0 

«l)-0 

5*3 

Apis r 
floreH. < 
5 samples (. 

Averapo 

04*2 

7-5 1 

108*2 

8*0 

MHXimum 

08 Ml 

8-9 

130*5 

11*4 

Minimum 

03’O 

6‘1 

88*5 

6*« 


It will be seen that, wliilst the waxes are almost identical 
in composition, they differ considerably from European 
waxes. The acid value is much lower, and the usual ratio 
of ccrotic acid to myricin is consequently altered. 

Another source of wax in India is from the Dainmar 
bees, Melipnna (Trigona) spp.^ a species also occwrriDg in 
Sooth America. This wax has an average melting-point 
of 70* 5® C., acid value 80*8, saponification value 110 -ij and 
iodine value (Hfibl) 42 ‘2. — W. P. S, 

Unsaponifahh Matter in Oils and Fats [VeterminaBon 
ff ]. J. Huwart. XXIIL, page 841. 

Halogen Absorption of Oils ; Comparison of the Hubt, 
Wijs, Hanus, and Mcllhineg Methods of Determin- 
ing the — L. M. Tdman, XXIII., page 84K 
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Lardji^m ^offafodon Cottonseed Meat i Recuiiton of 

with ffalphen*s Reagents E, Fulmer, XVITI. A,, 
page 832. 

Clgcerides ; Solutions of in Acetic Acid. L. Hoton. 

XXIIL, page 840. 

Beeswax / Detection of Artificial Colouring Matter in - — . 
P, Lemaire. XXII 1., page 840. 

Olycerol } Ifotcs on the Determination of \_BichromcLte 

Method'\. Taurel. XXIII., page 841. 

English Patents. 

Fish, Fish Refuse, and the like; Treatment of . W. 

M. Sandison. Eng. Pat. 15,319, July 10, 1903. XV,, 
page 831, 

Cod-liver Oil ; Manufacture of a Substitute for . 

K. F. Tollner. Eng, Pat. 2081, Jan. 27, 190*4. XX., 
page 836, 


cealing the subjacent surface. The author considers the 
latter to be the true meauing of the expression^ since the 
former cm .obviously be varied for the same pigment by 
altering the proportion of vehicle with which.it is mixed. 
Covering power is therefore directly .related to opacity. 
As the result of numerous comparisons it is found that 
when white lead (Dutch) and zinc white (Vieille Montagne) 
are mixed with equal proportions of v^icle (oil and tur- 
pentine), 7 parts by weight of white lead are required to 
give the same degree of opacity as 6 parts of zinc white, 
or 7 volumes of white lead as 6 volunies of zinc white. 
Therefore, whether equal weights or equal volumes are 
regarded, zinc white has the greater covering power. In 
practice, however, zinc white requires a much larger pro- 
portion of vehicle than white lead. As a consequence, it 
results that when coats of equal thickness of the two paints 
are laid on (containing those proportions of vehicle which 
render them applicable with equal facility), it is necessary to 
apply four coats of the zinc white paint to obtain the same 
opacity as that produced by three coats of white lead. 


Phonographic Cylinders, ^c. ; [Celluloid-Stearin'] Compo- 
sition for the Manufacture of . A. Defavrie. 

Eng. Pat. 19,163, Sept. 5, 1903. XIX., page 834. 

Feknch Patents. 

Oil Press. Soc. A. Ihfro et Cie. Fr. Pat. 340, ,565, 
Feb. 19, 1904. 

The body of the press consists of two sjnnmetrical parts 
held together by bunds and enclosing a hollow space within 
which are packed the layers of material. The pressure is 
effected by the bend of a piston which rises into the central 
space, and in which outlets are provided for the escape of 
the oil. — C. A. ]M. 

Filtering Material for Fats and Oils. G. Gautier. 
Fr. Pat. 341,167, March 8, 1904. 

The material consists of dry powdered skins or hides, 
especially the artificial leather made as described in Fr. Pat. 
310,726 of 1901. (See Eng. Put, 19,249 of 1901 ; this J„ 
1902, 1405.)— W.P. S. 

Fattg Substances from Moist Materials ; Extraction of . 

F. Frank. Fr. Pat. 841,344, March 1.5, 1904, 


— M. J. S. 

United States Patents. 

Whitehead; Treating the Residue resulting from Manu~ 

facture of . J. W. Bailey, F. T. Bailey, and 

AI. Bailey, New York, Assignors to the United Lead Co., 
New Jersey, U.S.A. U.8. Pat. 766,133, July 26, 1904. 
The waste products from the corroding process, consisting 
of lead icarbonate, lead oxide, and metallic lead, ai« led 
into a revolving drum arranged obliquely. The lower part 
of the drum contains |acotic acid, the upper part air or a 
corroding gas. The mixture is therefore alternately sub- 
merged in the acid and exposed to the air, whilst the 
attrition of the metallic particles constantly presents new 
surfaces to the^ action. With a suitable strength of acetio 
acid, the metallic lead and lead oxide are converted into lead 
acetate, which remains in solution, whilst the lead carbonate 
is automatically discharged from the drum.— M. J. S. 

Paints and Paint Vehicles ; Production of — E". H. 
Strange and E. Graham, London. U.S. Pat. 766,740, 
Aug. 2, 1904. 

See Eug, Pat. 8335 of 1903 ; this J., 1904, 448.— T. F. B, 


This is a process for extracting oils, fats, or waxes from 
moist raw materials such as peat, fruits, oily effluents, &c., 
containing much water. For this purpose the material is 
placed in a cylindrical vessel and treated in its moist 
condition with vapour of benzene, carbon bisulphide, 
alcohol, acetone, chloroform, ether, or like solvent The 
top of the cylinder is attached to a condenser, whereby 
the escaping vapours of the solvent, together with water 
vapour, are collected and separated. That part of the 
solvent which condenses in the cylinder is drawn off and 
evaporated to obtain the residue of oil, fat, or wax. 

— W. P. S. 

Soap for Use by Lead Workers; Manufacture of . 

Chern. Werke G. m. b, H, vorm. C. Zeribe. Fr. Pat. 
341,1.59, Feb. 25, 1904. 

A SOLUTION of soap is mixed at a temperature of 30° C* 
with powdered alkali sulphides, and allowed to cool. 
I’owdered marble may be added to form a more solid soap. 
In use, the sulphides convert any lead on the hands into 
insoluble lead sulphide. The soap will also prevent similar 
poisoning by copper or mercury. — W. P. S. 

Xm-PIGMENTS, PAINTS; RESINS. 
TARNISHES: INDIA-RUBBER, Etc. 

(A.)— PIGMENTS, PAINTS. 

Zinc White and White Lead ; Relative Covering Power 
“"■■■ '• E. Lenoble. Bull. Soc. d^Encouragement, | 
1904, 106 , 613-537. 

^HE expression covering power,” as applied to a pigment, 
has been understood in two different senzes> viz., power of 
extension over a larger or sinaller area, and power of con- I 


(2?.)— KESINS, VARNISip^. 

English Patent. 

Oilcloth or Linoleum; Substitute for — — . W. Melville, 
W. V. Rees, and P. L. Rees, Manchester. Eng. Pat. 
12,663, June 4, 1904. 

Sheets of fibrous paper pulp are hardened and xenJereil 
non-ab.sorhent by treatment with oil and size, to which- lime, 
or soda ” has been added. When dry the material is 
with oils and staining colours, again dried, and ^gallr; 
printed with the desired pattern F. B, ^ 

United States Patents. 

Distilling Crude [Turpentine] Oils; 

J. C. Mttllonee, Charlotte, W.C., Assignor to J. . J. 
Mallonee, Crichton, Ala. U.S. Pat* 764,138, July 6, 


The apparatus is designed for distilling turpentine from 
crude turpentine oils, and consists of a still provided ^ith 
a vertical Vapour outlet of sufficient length to perthit 
the heavier oils to flow hack to the still, the lighter vapours 
passing through a Condenser to the separator. A pipa 
fixed in the bottom of the still carries the residue to a 
second still, which is also connected with a condenser and 
separator, whence the distillate passes to a third still. The 
residues from the second and third stills are run togeltiieT 
into a fourth still, where they are fractionated. — T. B.* 


liestnous Matter ; Process of Extracting - - from Lmon 

leaf or Pitch Pine. W. B. I). Penniman, Baltimore. 
Md. U.S. Pat. 764,863, July 12, 1904. , * . 

The wood is steeped in hot liquid in e suitable vesseli tbe 
atmospherio pressure is then reduced above the liquid '«n<P 
the exuded resinous matter is later decanted from dbe 
surface of the liquors.— R. L. J. . 
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Fbbnch Patent. 

Varnish ; Process of Making Quick-drying — i 
T. Abelmann. Pr. Pat. 888,807, May 18, 1903. 

A BjcsiN, such as colophony, is melted and incorporated 
with an equal weight of a mixture of four parts of heavy 
mineral oil (sp. gr., 0*820 — 0*890) and one part of 
petroleum naphtha (benfino lourde) (sp. gr. 0- 730— 0*740), 
or with the intermediate petroleum fraction known as 
solar oil. This product is then oxidised by atmospheric 
air, diluted to an appropriate fluidity with oil of turpentine, 
and treated with 1 • 5 — 8 per cent, of a siccative. — M. J. S. 

(C.)— INDIA-RUBBER, &o. 

Venezuelan Rubber- Latexes. March wald and Fr. Frank. 

Gummi-Zeit., 1904, 18 , 850 — 851- 
Tbree latexes, one unnamed, of Venezuelan origin were 
found to have the following composition and characters : — 



1. 

2. 

3. 


" Tieoho tie 
Marima.'* 

“ Ijt'clie do 
Pendare.” 

Unnamed. 


Per ('ent. 

Per Cent. 

Per Cent. 

Rubber substanw' 

O-fifi 

2-26 

20*50 

R^ins 

I9-38 

17 -62 

73*52 

Albuminous uiatler ... 

l-3« 

0*29 


Impurities 

1-HO 

4*80 

i*85 

Ash 

Water removed at 

0*75 

001 

0*62 

100^ C 

7fl-25 

' 74*74 

3*45 

Appearance of latex. . . 

Reddish- 

Yellowish 

Choosy 

white acid 

acid fluid. 

appearance. 


fluid, pro- 
serveu hy 

somewhat 

coagulated. 



formalin. 



Nature of rubber 

Very inferior ; 

Poor; 13*11 

Good ; 60*42 


no a-caout- 

, per cent, of 

percent, of 


chouo 

o-caoutohouc 

a-caoutohouo 


present. 

present. 

present. 

Nature of resin 

6 per cent. 

18 per rent. 

Rimilar to 


soluble in 

of m. pi. 

Ponlianac 


acetone with 

64^0.; 

resiu. 


ra. pt.62'5°. 

82 per cent, 
of high in. pt. 

1 



The impurities of No. 2 consisted almost entirely of sugar 
and the ash of 1 and 2 was chiefly lime and magnesium 
salts.— R. L. J. 


Para Rubber ; Decomposition of by Ozone. 

C. Harries. Her., 1904, 37, 2708—2711. 

Para rubber, in chloroform solution, whilst only poly- 
merised by the action of permanganate, forms an ozonide 
Under the action of ozone. When warmed with water this 
decomposes into keto- and di-aldehydes and hydrogen 
peroxide, which last oxidises the aldehydes to the corre- 
sponding acids. The ozonide, readily purified by solution 
in ethyl acetate and precipitation with light petroleum spirit, 
is a vitreous mass, explodes like other ozonides, when 
heated on platinum, and has the composition (CioHjgOflljr. 
Molecular weight determinations made it uncertain whether 
the value of x should be 2 or 8. On digestion with water 
for a short time, the solution w’hen tested indicated the 
presence of levulinic and succinic aldehydes. After com- 
plete digestion, the main product was identified as levulinic 
acid. A smaller product gave reactions characteristic of 
succinic acid hut could not he identified with the known 
acid. These results indicate the presence of the complex 

^>C;CH.CHj.CH,.C(CHa):CH.’c in the original C,oH,e 

molecule. Oxalic acid was not found and is probably only 
a secondary oxidation product of rubber. Like other 
ozonides the caoutchouc ozouide is much more highly active 
to a sensitised plate than ozone itself. — R. L. J. 

United States Patent. 

Raw Rubber J Apparatus for Treating . J. R. C. 

Danin, Para, Brazil. U.S. Pat, 765,167, July 19, 1901. 

A BOLLOW drying-drum with open ends is fitted with a 
flattened, “flaring/’ nozzle inside, which delivers the 


products of combustion received by means of a tube from, 
an outside combustion funnel, cloie up to the wall of the 
drum.— J. K. B. 

French Patents. 

Vulcaniser ; Improved . Soc. F. Clouth, Rheiuisohe 

Gummi-Waarenfabrik. Fr. Pat. 340,670, Feb. 23, 1904. 
Mechanical details are given of an improved vulcaniser^ 
with (a) means for applying mechanical pressure through 
the top upon the enclosed moulds or forms ; and (6) a 
laterally disposed cover or lid secured by screws, these 
features being in combination.-^R. L. J. 

Rubber Substitutes; Manufacture of Substances for tue 

as . The Velvril Co., Ltd. Fr. Pat. 841,407,. 

March 17, 1904. 

See Eng. Pat. 13,306 of 1903 ; this J., 1904,670.— T. F. B. 


XIV.-TANNING : LEATHER, GLUE, SIZE. 

Chromed Hide-Powder Question. F. Kopecky, 
Collegium. 1904, 211—214, 217—222. 

The results obtained by the author show that a satisfactory 
chromed hide-powder may be made from the inferior parts 
of a hide (belly) which are unsuitable for the manu- 
faefuro of ordinary hide-powder. As compared with the 
ordinary powder, e.g., Freiberg, the absorptive power is 
less per grm. but is regular, whilst the powder can be 
packed closer, so that the usual filter bell is large enough 
for all purposes. The quantity required for analysis- 
may be packed dry or wholly or in part moistened with 
the liquor under analysis without affecting the result. The 
absorptive power increases as the powder is more finely 
ground, though for stirring and shaking methods of analysis, 
a somewhat coarse powder used in larger quantities than 
lOgrms. per 100 c.c. of liquor (0*35 — 0*45 percent, tannin) 
is desirable. The absorptive power of this powder diminishes 
as it is more highly chromed, hut if underchromed the 
solubility is greater, and especially for the analysis of acid 
liquors, which really has caused the demand for an 
alternative powder, it must be suflSciently chromed to 
prevent swelling. Chrome alum crystals (10 per cent.) 
and crystallised sodium carbonate (3*5 per cent.) give a 
suitable chroming liquor. A basic liquor made from 
bichromate by reducing with glucose is less satisfactory. 
As regards neutralisation, this must not he carried ton 
far; if too highly neutralised the powder becomes less 
absorptive and at the same time the hide substance is 
again rendered soluble. In the analysis of oakwood 
extract this powder, tanned as indicated, neutralised with a 
3 per cent, solution of borax, washed, dried, ground, re- 
washed, and again ground and dried, gave results closely 
agreeing with Freiberg hide-powder in the hands of different 
workers. Its behaviour with other materials, especially acid 
liquors, will be described later. — R. L. J . 

United States Patent. 

Waterproof Dressing and Preservative for Leather. 
A. Aagaard, Everett, Wash. U.S. Pat. 764,971, July 
12, 1904. 

Dogfish oil (5 — 14 parts), pine or pine-root tar (1 — 5 
parts), turpentine, and a suitable solvent (one or more of 
these constituents being omitted as desired) are mixed, 
together to form a leather-dressing. — R. L. J. 

French Patents. 

Tannin Extract Soluble in the Cold ; Process for making a 

Colourless . G. Klenk. Addition, dated March 

1904, to Fr. Pat. 316,570, Dec. 5, 1901. 

See U.S. Pat. 740,283 of 1903 •, this J., 1903, 1140.— T. F. B, 

Glad Leather 'i from Intestines]. B. Trenckmann.^ 

Fr. iV- 340,486, Feb. 16, 1904. - 

The outer walls of intestines, particularly the ceecnm or big 
gut of the nx, at present turned into gold-beater’s skin, are 
cleaned, very lightly tanned with chrome, alum, or vegetablo 
UiuninB, and then stuffed with egg-yolk, flour, &c. Two or 
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more prepared membranes are enperimposed on one another, 
usually gmn to grain* so that on drying they form a solid 
homogenoouB sheet without the aid of any adhesive. This 
“ leather ” is then degreased by the use of benzine. The 
preliminary tanning may be omitted or applied after the 
stuffing process, — R, L. 

Filtering Material [^Hide Powder"] for Fate and Oils, 
G. Gautier. Fr. Pat. 341,167, March 3, 1904. XII., 
page 829, 

XT.-MANURES. Etc. 

Rice ; Influence of Varying Ratios of Lime to Magnesia 

on the Growth of . K. Aso. Bull. Coll, Agrie., 

Tokyo, 6, 97—102. Chem. Centr., 1904, 2, 25.5-256. 
Vegetation experiments, in which varying amounts of 
calcium carbonate and magnesium carbonate were added to 
a soil containing lime and magnesia in tbe ratio 1:1, showed 
that the most suitable “ lime factor ” for rice is, as in the 
case of other species of Graminece, between 1 and 2. The 
yield of rice varies to a considerable extent with varying 
ratios of lime to magnesia, an excess of lime over the proper 
proportion being more injurious than an excess of magnesia. 

—A. S. 

Rice Culture ; Practical Application of Manganese 

Chloride in . K. Aso. Bull. Coll. Agric., Tokyo, 

6, 131—133. Chem. Centr., 1904. 2, 256. 

An application of manganese chloride, a by-product in the 
manufacture of bleaching-powder, corresponding to 25 kilos, 
ot manganese protosesquioxide, Mnj, 04 , per hectare, re- 
sulted in a yield of rice (grains) one-third greater than that 
obtained without manganese chloride. The yield of straw 
was increased to an even greater extent. — A. S. 

English Patent, 

Fisht Fish Refuse, and the like; Treatment of . 

W, M. Sandison, Ayton, Berwick. Eng. Pat. 15,319, 
July 10, 1903. 

The fish or fish refuse is reduced to a semi-fluid consistency 
by boiling and diluting with water. The mixture, while 
still hot, with or without the addition of chemicals, is 
decanted to remove the more liquid portion, the liquid and 
more solid portions being then independently subjected to 
centrifugal action in machines of the non-perforated drum 
type. The liquid albuminoid portion obtained is subse- 
quently subjected to further heating or treatment by 
chemicals, and again passed through the centrifugal machine 
to separate the fish-oil. The solids are dried to form a 
manure or “ guano.” — W. P. S. 

French Patent. 

Manure, and Process for its Manufacture. J. Ham- 
merschlag. Fr. Pat. 340,449, Feb. 15, 1904. 

Alkali or other silicates or silicic acid are added to an 
alkaline solution or magma of humous substances. The 
latter are preferably prepared by treating decomposed 
animal or vegetable bodies with caustic or carbonated 
alkalis or with ammonia. Such a “ silico-humic ” prepara- 
tion may be used as a manure, in some cases, with the 
partial or entire substitution of phosphates (powdered 
bones, Thomas slag, or the like) for the silicates ; or the 
humic solutions may be treated with alkaline phosphates. 
An example is given of a manure made up by adding a 
mixture of turf, bog earth, lignite, or the like, in small 
pieces, to an alkaline solution ; silicates or phosphates are 
then added, and the mass is set to ferment in heaps. 

-B. S. 


iyi.-SUGAR. STARCH. GUM, Etc. 

Press-diffusion J^Beet Sugar ^ ; Continuous Hyros 

and Rak. Oesterr. Z, Zuokerind, 1904, 33, 860. Chem.- 
Zeit., 1904, 28, Rep. 212—213. 

The authors have tested their process of combined diffu- 
sion and pressing (Fr. Pat. 318,451 of 1902; this J., 1902, 


1462) on the large scale, with a plant consisting of sevOl^ 
vessels, capable of treating 3600 kilos, of beetroots in 24 
hours. It is stated that within 40 minutes a juice is 
obtained of the same ooneentratibn as ordinary beet juice, 
but of higher purity, together with 30 per cent, of chips.” 
containing 22 per cent, of dry substance with only one per 
cent, of sugar. — A. S. 

Gum Acac'a ; Detection of in Powdered TrayacantK 

E. Paget. XXIII., page 840. 


XVIL-BREWING. WINES. SPIRITS. Etc. 

Yeast ; Note on Top-fermentation . ,T. J. van Hest. 

Z. ges. Brauw., 1904, 27, 840 — 542. 

In connection with the question whether the cells of top- 
fermentation yeast exercise their chief vital functions in a 
periodic manner, samples of wort were pitched with 
different quantities of yeast, the progress of attenuation 
and extent of yeast reproduction being noted at regular 
intervals. With the smallest amount of yeast (4 c.c. per 
hectolitre) attenuation commenced between the second and 
third days, tbe extract consumed being for the ipost pari: 
utilised by the newly-formed cells, the buU of which were 
produced during the same period. After the fourth day 
the yeast entered into the stage of physiological activity 
(production of zymase), the attenuation increasing up 
to the sixth day, to thereafter recede, owing to the 
exhaustion of fermentable sugar. In this case, therefore, 
the periodic action was clearly observed, the biologica) 
activity predominating during the first three days and thq 
physiological action during the last three. In proportion 
as the amount of pitching yeast was increased, the difference 
j became less marked, the attenuation commencing earlier 
owing to the presence of a larger number of cells sufficiently 
mature to discharge their physiological functions at the 
outset. These results are considered to harmonise witlj 
those obtained by the author in connection with tbe 
absorption of nitrogen and formation of alcohol during 
fermentation (this 1904, 73). — C. S. 

Yeast; Note on the Longevity if Culture, . H. 

Wichmann. Allgem. Z. f. Bierbrau., 1904, 32, 322. 

Confirming Henneberg’s observation that yeast cells on 
the surface of the culture vessel live longer than those at 
the bottom (this J., 1904, 672), the author finds that 
greater longevity is exhibited by cells in the ring of yeast 
adhering to the walls of the flask when cultures are made 
in wort, than by the cells of sedimental yeast. Since no 
acrospores could be detected in tbe ring cells, tbe greater 
longevity of the latter seems due to the presence of a more 
favourable environment in that situation. For re-inocula- 
tion the author finds that the ring cells give more vigorous 
growth, and he therefore shakes the flask, to ensure proper 
admixture of the ring and sedimental cells, b afore making 
the transfer to the new medium. It is regarded as a sign 
of weakly or dead cells when tbe sedimental yeast diffuses 
too readily on shaking.— C. S. 

Amylase. \^Injluence of Various Substances on the Diastatic 
Power of Malt.] J. Effront. Moiiit, Scient., 1901, 18, 
561—565. 

Ford has concluded from his experiments (this J., 1904, 
414) that asparagine does not augment diastatic action 
unless there has been previous restrictioo, due to alkalinity 
of the starch or to some other cause. As this conclusion 
is in opposition to previously published statements of thei 
author (this J., 1893, 368, 851} 1896, 127), the latter has 
repeated his experiments, the results of which oonfirm 
his first statement. The influence of other amino bodies: 
was also tried. Aspartic acid had practically the same 
effect as asparagine, vit., 9 to 10 times more maltose 
formed. Glycocoll, sarcosine, leucine, hipputio acid* 
creatine, &o., also ffivoured the diastatic action, Bnccin- 
amide waa found to retard the action. The action of tbe 
amides is independent of the temperature and degree gf 
alkaUSnity of the starch paste.— W. P. S. * ’ 
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Sulphurous Acid in Wine, ^y, Kerp. Atbb; Kais. Gesimd.** 
Amt:, 21 , 141—226 $ 372 — 876, Chem. Cenrr., Id04, 2 , 
56—59. * 

Xhb <aathor dealg with the amount^ condition, and i^^tion 
of Bulphurous acid in wine. A icview ie given of the gtate- 
ments in literature with respect to the amount of sidphurous 
acid in wine, from which it appears that of 1,071 saipples, 
460, or 42*95 per cent., contained up to 50 rngims. of 
sulphur dioxide per litre j 366, or 34*18 per cent., con- 
tained from 51 to 100 mgrms. j 150, or 14*00 per cent., 
contained from 101 to 150 mgrmp. ; 63, or 5 *88 per cent., 
contained from 151 to 200 mgrms.; and 32, or 2*99 per 
cent., contain^ more than 200 mgrms. of sulphur dioxide 
per litre. With regard to free sulphurous acid, of 475 
wines, about 7 a per cent, contained from 1 to 10 mgrmB. 
and a further 5 per cent, from 11 to 20 mgrms. per litre. 
The sulphurous acid addition compounds of aldehydes 
undergo hydrolytic dissociation in aqueous solution to a 
degree depending upon the nature of the aldehyde, the 
temperkture, and the concentration of the solution. The 
dis^dated sulphurous ncid can be titrated directly with 
iodine solution and is reckoned as free snlphnrous acid on 
analysis. Acetaiclehyde- sulphurous acid is dissociated to 
only ti small extent, but dextrose- and levulose-sulphurous 
acid are dissociated to a much greater degree. In sulphited 
musts and in strongly sulphited sweet wines, dextrose- and 
lerulosc-snlphurous acid are present, but in moderately 
sulphited, completely fermented wines, the sulphurous acid 
is combined with acetaldehyde. The pharmacological action 
of aldehyde-sulphurous ncid compounds is due to the 
dissociated sulphurous acid, and its intensity can therefore 
be measured by the iodine-absorption of the aqueous solution 
of the compounds. — A. 8. 

Enzymes ; Study of the Instability of . K. Aso. 

XXIV,, page 842. 

English Patents. 

^m-deposii Beer } Apparatus for the Production of , 

and for Clarifying jLiquids and Carbonating the same. 
A. P. Blaxter, A. V. Illaxter, jun., and G. W. Chaloner, 
trading as Harnett and Poster, all of London. Eng. 
Pat. 23,327, Oct. 28, 1903. 

InsteaT) of employing a vessel with internal stirring 
arrangements, the patentees use apparatus for chilling 
or carbonating liquids, so constructed as to be rotated as 
a wbolfw The vessel is cylindrical in shape, is provided 
with runners which rest upon grooved rollers, and is fitted 
with internal trough-like blades, which, as the vessel 
rotates, raise up some of the liquid and spill it buck again 
into the bulk. The various connectious in and out of the 
vessei are made by way of the trunnions. — W, P, S. 

Varnishing, Pitching, or .similarly treating Casks, Vais, 

or the like; Apparatus for . M. D. Kramer, Eng. 

Pat. 12,647, June 3, 1904. I., page 814. 

United States Patents. 

Pirfuentatioii of Bottomfermented Beer under Pressure f 

Process of carrying through the . V. Lapp, Leipzig, 

Germany. U.8. Par. 766,271, Aug. 2, 1904. 

SaaEr. Pat. 320,264 of 1902 ; this .1., 1903, 157. — T.F. B. 

Eermentation^G as \^CaTbon OioxideVi Apparatus for 

Treating . J. b. Wittemann, Brooklyn, Assignor 

to The Wittemann Co„ J^ewYork, U.8. Pat, 766,481. 
Aug. 2, 1904. 

Sbb Eng. Pat. 64 of 1900 ; this J., 1900, 459. —T. P. B. 

Storage Vessels [/or Beerl ^ ; Process of Treating — — . 

V. Lapp, Leipzig, Germany, U.8. Pat. 766,506, Aug. 2, 
1904. ^ B * 

Saa Eng. Pat. 3682 of 1904 ; this J,, 1904, 556.— T. E. B. 
Fkbnch Patent, 

Spirit t Process for Maturing L. Wittenberg ‘ and 
H. Kaufmann. Fr, Pat. 840,861, March 1^ 1904, 

In order to colour tnd to remois unpleasant taste from 
freshly distilled spirit (brandy and the like), the latter ia 


I treated with finely divided cork, or pasted through ^a filter 
I containing the same.— W. P. 

. im-FOODS,: SJUJITAM: WAm 
PUBIPICATION, & DISINFECTANTS. - 

(A.)— FOODS. , ^ 

Texas Cottonseed Meal; Composition ^of — , H. H. 

Harrington and G. 8. Fraps. Texas Agric. Exp. Stat. 

Bull., 70 , 3 — 15. Chem. Ceutr., 1904, 2 , 245 — 246, 

Of 46 samples of Texas cottonseed meal from 34 different 
districts, 14 contained over 7*9 per cent, of nitrogen, 
19 from 7*5 to 7*9 per cent., and 13 from 7 to 7‘5 per 
cent. Of 151 samples from other States, only 8 contained 
more than 7*5 per cent, and none more than 7*9 per cent, 
of nitrogen. The average composition of American cotton* 
seed meal obtained from 100 samples was : — Water, 8*52';. 
ash, 7*2; protein, 43*26; crude fibre, 5*44; non-nitro- 
genous extractive matter, 22*31 ; fat, 13*45 per cent. ' The 
samples of Texas meal richest iu nitrogen came froih the 
western portion of the State, and those poorest in nitrogen 
from the eastern portion. It is probable that the difference 
is connected with the varying moistness of the soil, as the 
western portion of Texas has the smallest rainfall. The 
cottonseed husks had the composition : — water, 11*36 ; ash,. 
2*73; protein, 4*18; crude fibre, 45*32; non-nitrogenous 
extractive matter, 34*19; fat, 2*22 per cent. They 
contained 0*69 per cent, of nitrogen, 0*25 per cent, of 
'phosphoric anhydride, and 1*02 per cent, of potassium 
oxide. — A. S, 

Lard from Hogs fed on Cottonseed Meal ^ Reaction of 

tbilh Halphen’s Reagent, K. Fulmer. J. Amer. Chem, 

I Soe., 1904, 26, 887—851. 

Ep*ERiMENT8 Were made with 23 animals which were fed 
with varying quantities of cottonseed meal during a period 
of 84 days, the minimum amount eaten by one individual 
being 7*7 lb. and the maximum 154 lb. Lard rendered 
from samples of fat from each animal gave distinct and, 
iu some instances, strong colorations with Halphen’s- 
reagent, the iutensily of coloration expressed in equivalents 
of cottonseed oil ranging from 0*4 to 15 per cent In 
general, laid from kidney fat gave the greatest degree of 
coloration, and lard from intestinal fat the least. The 
substance producing the coloration is transmitted to all 
parts of the animal, though in unequal amounts. Once 
deposited in the fat of the animal the colour-producing 
substance is very persistent. Thus, an animal killed three 
months after it had received its last portion of cottonseed 
meal yielded lard giving a coloration equivalent to 4 per 
cent, of cottonseed oil, and lard from another killed five 
months after the last portion gave a coloration equivalent 
to 3 per cent, of oil. (See also this J., 1908, 1 13.) 

— C. A. M. 

English Patents. 

Treating Finely Divided Materials such as Flour with a 

Gaseous A gent ; Apparatus for S, Leetham, Yotk* 

Eng. Pat 16,472, July 27, 1903* 

The apparatus is intended for effecting the conditioning,, 
sterilising, &c., of flour, meal, bran, and the like. The 
flour is fed into one end of a horizontal bpx or trough, 
the bottom of which is provided with transverse ribs on 
its upper surface, and which is capable of a horizontal 
recijpi^atiiig motion. The top of the box is provided with 
partitions projecting downwards, and is capable of ai 
vertical reciprocating motion. Specially constructed gas 
inlets are provided, and when the apparatus is in use, thO' 
flour is carried forward, stirred up, and thoroughly exposed 
to the action of the gas. — W. H. C. 

Preservative for Foodstuffs, Articles of use, and the 
like* A. J. Boult, London. *Froza« K, Bicker aud 
D. J . '.Pickle, bo^ of Gorinohem, Holland, t Eng, ' 
Pat 18,428, Aug. 26, 1903. „ 

Thbi artides of food, or boxes for oontainiag the same, are^ 
dipped iinlihe preservative clsim^^ which eonaiiti of tinsel 







oil, 60 coat. } QpiUiipfaooy soap^ SO t and sbellac, 

20 per cent OljreeriB and wax .may .alao. be added to 
render tba akin formed on the ardelaa auifidently flexible. 
The preaerrative^ig melted by heating before dipping the 
articles in it. — W. P. S. 

Casein / Process for the Preparation of a Clear Solution 

of . A. P. Horn, Hamburg. Eng, Pat. 20,068, 

Sept. 17, 1903, 

See Fr. Pat. 335,799 of 1908 ; this J., 1904, 265.— T, F. P. 
United States Patent. 

Albumin from Milk; Process of Extracting Soluble . 

C. Lewis, Toronto. U.S. Pat. 76.5,898, July 26, 1904. 

See Eng. Pat. 11,094 of 1904 j this J., 1904,797. — T. F. B. 

French Patent. 

Food Product from Swact Cassava ; Production of a . 

H. W. van DalLeu. Fr. Pat. 340,845, March 1, 1904. 

The root is reduced to a pulp by boiling in a closed vessel 
or by roasting, and is then rolled into sheets, the latter 
being finally dried or baked and ground. If desired, 
vermicelli may be added to the pulp. — W. P. S. 

(B.)— SANITATION ; WATER PURIFICATION. 
English Patents. 

Liquids [Sewage’] ; Biological Purification of ; with 

Continuous Operation and Plant used m connection 
therewith, C. Peters, Borsfletb, Germany. Eng. l*at. 
16,494, .Inly 27, 1903. 

The liquid is fed on to a series of basing by suitable means, 
th(‘ said basins consisting of an upper layer of fine slag and 
a lower layer of coarser felag. These basins are placed on 
a bed of coarse slag, bricks, or coke, either sunk in the 
ground or raised above it. The basins are surrounded by 
borders sloping upwards, and between the basins the coarse 
understructuro is exposed to the air. Suitable channels are 
placed below the understructure to drain off the effluent 
and also to supply air to the bed. — W. P, S. 

Tanks; Settling or Precipitating . A. Fidler, North- 

ampton- Eng. Pat. 18}570, Aug. 28, 1903, 

The tank circular in shape and similar to that described 
in Eng. Pat. 19,249, 1897 (this J., 1898, 787), is provided 
ith a blade or spiral moving concentrically, which carries 
the sludge into a sump placed at the bottom of the tank. 
When the sump is full of sludge a valve on the discharge 
pipe is opened and the sludge forced out by the head of 
liquid in the tank. A horizontal plate fixed just above the 
sump, and of slightly larger diameter than the latter, 
prevents any sudden rush of liquid into the sump and 
consequent disturbanoe of and mixture with the sludge. 

— W. P. S. 

Sewage, Bacterial or Septic Tank; Treatment of - — . 
V. Bordigoni, Paris. Eng. Pat. 11,900, May 25, 1904. 

The septic tank described is preferably made of concrete 
and is covered so us to be air-tight. It is divided into four 
compartments. In the first the sewage is received through 
a pipe. A partition reaching from the top of the tank to 
nearly the bottom separates the first compartment from the 
second. As the sewage flows from the first to the second 
compartment it passes between baffle plates placed at the 
bottom of the latter. A syphon-tube establishes commiini- 
ifation between the second and third divisions. The fourth 
compartment is separated from the third by a partition, 
perforated at its base and reaohing nearly to th(fe top of ^ the 
tank. This last compartment contains filtering materials 
and is provided with va discharge pipe for the purified 
effluent, 'fhe latter two compartnrents are only onO-half 
the size of the first two. — W, P. S. 

Semage [Sludge] ; Tr$(Ument of-——, [Fuel BriqueU^]^ 

A. McLcan> London, and W. PnfersoQ) Eog* 

Pat. 12,232, May 30, d904. ... 

Ta® sBidge obtainod a settling tank is partially drifd 
byptocing it da a- TSssel having filtering cloth for its 


bottom,’ and prodaeipg a reduood pressure below this vessei 
The portiaUy dried sludge is then mbtod* with from 5 to 10^ 
per cent, of powdered onslaked lime, and bompletely dried 
on a “hearth.” The dry residue may now be mix^with 
about 5 per cent of coal tar or the like, and pressed into 
briquettes for use as fuel. — W. P. S. , , . 

Air for Respiration Purposes; Process and 4pptiratus 
for Regenerating Breathed Out — % M. Bamberger, 
F. Bock, and F. Wanz, all of Vienna. Eng, Pat. 8865,, 
April 14, 1904. ^ 

The apparatus described is intended foe use with a mask., 
It has the shape of a cylinder, and is divided into two 
chambers by means of asbe<«t 08 partitions. A tube filled, 
with water is placed down the centre of the apparatus. 
When required for use, a tube at the top is connected to 
the mask and a piston rod pressed down, thereby punctur- 
ing lead partitions in the apparatus, and allowing the water 
in the tube to flow into the lower chamber, which contuns. 
sodium peroxide or potassium tetroxide. The oxygen 
evolved is collected in a gas bag at the lower part of 
the apj)aratus. The breathed-out air enters the upper 
chamber, winch is also filled with the alkali peroxide, 
through a filter. The moisture and carbon dioxide are 
thus removed, and the air, after being mixed with a* 
quantity of the oxygen in the gas hag, is drawn back into 
the mask. — W. P. 8. 

Water Purifging Apparatus, A. Woodall, Manchester., 
Eng. Pat. *19,916, Sept. 16, 1903. 

In order to remove the suspended impurities from tlie waste 
water of mills, bleach works, &o., especially matters of a 
fibrous nature, the water is passed through a perforated 
trough arranged in a trench. A series of brushes are 
arranged in, and parallel with, the axis of the trough, and 
are rotated so as to “ sweep ” the suspended matters out of 
the water on to a perforated plate at one side of the trough . 

— W, H. 0. 

Liquids [Water], Treatment of with Ozonised Air or 
other Gaseous Ozone Mixtures, A. G. Bloxara, London. 
From E. Dillan, Borliu. Eng, Pat 20,163, Sept. 18, 
1903. 

In the process of sterilising water by means of ozonised 
air, described in Eng. Pat. 9183 of 1901, the ozonised 
air was found to become vitiated owing to gaseous im- 
purities present in the Avater. To overcome this difflculty, 
the water to la* sterilised is caused to fall, in the form of 
hpray, first through a vessel placed above the sterilise!: 
proper. A current of air blown across the falling spnty 
removes the impurities. — W, H. C. 

United States Patents. 

Organically Contaminated Liquids [Sewage] ; Apparatus 
for Testing — — . W. D. Scott-Moncrietf. U.S. Pat 
765,794, July 26, 1904. XXIIL, page 837. 

Water ; Method of Purifying % W. M. Jewell, 

Winnetka, and W. J. McGee, Oak Park. 111., Assignors 
to themselves and to O. H. Jewell, Chicago. U.S. Pat 
766,146, July 26, 1904. 

Barium carbonate and a “ soluble reagent ” are added to 
the water and the mixture electrolysed. — W. P. 8. 

i^EENCH Patents. 

Soap for use hy Lead Workers; Manufacture of d 
Cbem. Werke G. m. h, H. vorm. C. Zerbe. Fr. Pal 
841,159, Feb. 25, 1904. XII., pBge 829- 

Sevsdge and Other Refuse ; Treatment of — . 3*. Ij. F, 

Garrigbu. Fr. Pat. 340,740, Feb. 26, 1904. “ 

Thb liquid and solid portions of the sewage are separate^ 
either by filtration or allowing them to settle. Tbp Ikltda 
portion in heated with slaked lime in a retort, whU#^ f^e 
solids |i¥e BQixed with felspi^r and heated in ;[a 
retort* ibe produets of distillation are eolleeted an 
abeorbing thimbers attached to each retort ^he, wtfole 
plant is enclosed '<in « dome^eliaped d»tu^ii^y4ifont 








tl|e air is oODtiououily drawn and passed tbroagh absorbing 
veseels, in order to collect volatile gases evolved daring the 
filtration, &c. — W. P. S. 

Coal Mines; Artificial , K. J. P. Cottangin. 

Fr. Pat. 341,833, March 15, 1904. II., page 816. 

Pressure Filters^ for Water and other Liquids. C. E. 
Chamberland. Fr. Pat. 340,587, Feb. 20, 1904. 

Tub inner c}'lindrical filtering bodies have each an enlarge- 
ment at the top, the shoulder of which fits upon the top of 
an outer vessel enclosing the filter, and thus completing the 
whole apparatus. The joint is rendered tight by means 
of a clamp and some kind of suitable packing material. 
The water to be filtered enters at the bottom of the outer 
vessel by a per/orated cross tube, whilst the filtered water 
leaves by a similar tube in the enlargement at the top of 
the filter body or cylinder. Such filters can be used singly, 
or may be grouped together to form a battery. — W. H. C. 

CC.)— DISINFECTANTS. 

English Patknt, 

Antiseptic Compounds and Process for Mamifacturhuj the 
Slime. H .H. Luke, London. From F. Stearns and Co., 
Detroit, U.S.A. Eng. Pat. 8415, April 12, 1904. 

On treating intermoleculur anhydrides of dibasic acids with 
hydrogen peroxide, peroxide acids having antiseptic pro- 
perties are obtained. Five parts of succinic anhydride are 
agitated for about half an hour with 13 parts of 7 per cent, 
hydrogen peroxide. The precipitate consists of the 
succinic peroxide acid, probably 110. CO (0112)2 CO. 0.0. 
CO ( 0112)2 COOH. It is a soluble, crystalline substance, 
melting at 128^’ C. with evolution of gas, contains 6’8 per 
cent of active oxygen, and is noo-toxic. On long standing 
with water, the substance is hydrolysed to succinic acid and 
succinic mouo*per acid, HO. CO (CH 2)2 CO.O.OH. 

-T. F. B. 


Solutions of Cellulose dn the Matat^achtre of Pilammts; 
Apparatus for Pudfunp and Controlling the Passage 

of Liquids or SemiAiquids., and more especially of- 

C. H. Steam, London, and C* F. Topham, Kew. Eng. 
Pat. 16,605, July 28, 1903. 

Thk cellulose solution is kept under sufficient pressure to 
raise the inlet valve and pass into the body of the pump, 
but the delivery valve is held in position by a spring 
sufficiently strong to resist this pressure. By throwing the 
plunger of the pump into motion, however, sufficient 
pressure is obtained to open the delivery valve. Hence no 
air bubbles can get into the solution on suction and the 
pump can be used to regulate the thickness of the filaments 
by altering the speed. In order to give an even flow of 
solution from the pump, an air chamber is in communication 
with the passage leatiing from the delivery valve to the 
outlet.— G. W. McD. 

Phonographic Cylinders, ^c.; [Mm/oj J-S icariw] Com- 

I position for the Manufacture of . A. Defavrie, 

Paris. Eag. Pat. 19,168, Sept. 5, 1903. 

Celluloid containing a certain proportion of stearic acid 
in addition to the usual ingredients. — C. A. M. 

Incandescent Mantles \_Wood CeUuJose~\. Evered & Co., 
Ltd. From C. Weiblen. Eng. Pat. 22,451, Oct. 17, 1903. 
IL, page 816, 

United States Patent. 

Drying Machine {for Paper^. S. A. Coheo, New York. 
U.S. Pat. 764,561, July 12, 1904. 

The paper to be dried passes over a set of feed rollers with 
tapes, in a straight path, and is subjected to an air blast 
issuing from a i)erforated plate. The paper then passes 
over a semicircular set of rollers to a second straight set, 
where it is again subjected to an air blast. Means are 
provided for preventing anything coming into contact with 
the paper except the air. — W. H. C. 


Fbench Patents. 


XIX.-PAPER. PASTEBOARD. Etc. 

Kaolin {for Paper-making"\ ; Amount of Water in . 

Papier-Zeit, 1904, 29 , 2285. 

Attention is drawn to the widely varying amounts of 
water in the various clays used by paper-makeis for 
“ filling ” purposes. For instance, Bohemian clays contain 
from 8 to 6 per cent, of water, whilst in English clays, tbe 
quantity varies from 10 to 20 per cent. Some limit is 
considered necessary to prevent waste as regards price and 
freight. — W. P. S. 

English Patents. 

Oilcloth or Linoleum ; Article of Manufacture for use as 
a Substitute for — — {from Paper Putp']. W. Melville 
and W. V. Rees. Eng. Pat, 12,663, June 4, 1903. 
A HI. B., page 829. 

Paper Coated on one Side with Coloured Materialy 

Process and Apparatus for Producing . C. Tittel, 

Josefsthal, Austria. Eng. Pat. 10,798, May 10, 1904, 

Colouring materials are allowed to flow in a regulated 
horizontal stream upon a wet layer ^paper as this is formed 
on the wire frame of a paper-making machine, being united 
with the paper by the operations of couching, pressing, and 
drying. The special apparatus employed to this end con- 
sists of a tipping trough, extending across the layer of 
paper, rendered adjustable by means of screw gear at its 
front, and communicating with a sluice-box fitted with a 
vertically adjustable gate, in combination with an apron, a 
squeezing roller, and a perforated pipe lying horizontally 
along the back of the trough, and connected with a vertical 
pipe, provided with a cock and an indicator, for the supply 
of the colouring materials from a mixing tank to tbe 
trough. The colouring materials flow through the sluice 
upon the apron, from which they are uniformly distributed 
on to the squeezing roller, which applies them to the layer 
of paper travelling along underneath. — E. B, 


Viscose ; Treatment of , Soc. FranQ. de la Viscose. 

Fr. Pat. 340,563, Feb. 19, 1904. 

Viscose, which has been gelatinised and cooled, is treated, 
in a rotating drum, with a eolution of sea salt, with or 
without sodium bicarbonate. For example, for 100 kilos, 
of viscose containing 10 per cent, of cellulose, may be used 
a solution of 10 kilos, of sea salt and 10 kilos, of sodium 
bicarbonate in 100 litres of water. The mother liquor is 
then run off, and the viscose again treated with a 50 per 
cent, solution of sodium chloride. The effect of this 
treatment is the removal of alkali sulphides and poly- 
sulphides. — T. F. B. 

Viscose; Apparatus for Extracting the Air and Free 

Carbon Bisulphide contained in . Soc. Fran(;. de la 

Viscose. Fr. Pat. 340,690, Feb. 24, 1904. 

An air-tight conical vessel is provided with a rotating 
conical plate, on which the viscose is fed through a pipe in 
the top of the vessel. Projections are fixed on to the 
lower part of the conical plate, to throw the viscose on to 
the sides of the vessel, which is evacuated during the 
operation ; this treatment removes all air and dissolved 
carbon bisulphide from the viscose, which finally falls into 
a trough at the bottom of the vessel, and is run off through 
a side tube.— T. F. B. 

Viscose ; Automatic Machine for Fixing Filaments of 

. Soc. Franc, de la Viscose. Fr. Pat. 340,812. 

Feb, 27, 1904. V., page 821. 

XX.-ITNE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Cerium Compounds; Study of some . J. Sterba. 

Aun. Chim, Phys., 1904, 2 , 193—232. Chem. Centr., 
1904, 2 , 84—85. (See this J., 1901, 927.) 

Preparation and Purification of Cerium Oxide. — For the 
separatioh and the detection of iron in presence of excess 
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of oerifmi, tlie following rmfi^ ^othod is useful. It is 
based upon the fact that a solution a oerous salt is not 
immediately precipitated by a small excess of ammonia. 
The solution contammg the oetium in the cerous condition 
is treated with ammonia till all the cerium is ptecipitated« 
and the liquid has a strongly alkaline reaction; glacial 
acetic acid is then added till the precipitate is Just redis- 
solved, leaving the liquid still alkaline, and the solution is 
saturated with hydrogen sulphide. The precipitate is 
filtered off, the solution acidified with acetic acid, and the 
hydrogen sulphide expelled. For the separation of larger 
quantities of iron from a smaller quantity of cerium, the 
method proposed by Kose for the separation of stirconium 
and iron appears to be the most useful one. The solution 
is treated with tartaric acid, made alkaline with ammonia, 
and the iron precipitated by h} drogen sulphide. 

Ceric Oxide, — Ceric oxide prepared by ignition of the 
oxalate, formate, succinate, acetate, or sulphate, or of the 
hvdrated oxide, may have a faint lemon yellow colour, due 
to the formation of higher oxides, even when foreign earths 
are absent. Hydrated ceric oxide, CeOaH./), is obtained 
by treating a solution of cerous nitrate with a cold solution | 
of sodium peroxide. The voluminous precipitate becomes ! 
denser and acquires a lemon-yellow colour on boiling. , 
Crystalline ceric oxide is pure white, hut becomes somewhat 
reddish-brown if it comes in contact with the air. 

Cerium Sulphide. — By the action of hydrogen sulphide 
on ceric oxide, hydrated eerie oxide, cerous sulphate or 
cerous carbonate at a bright red heat, cerous sulphide, 
CeaS^t, is produced. It is a purple-red microcrystalline 
powder, which, when heated in air, loses sulphur, and is 
converted into a mixture of ceric oxide and cerous sulphate. 
It is decomposed by cold dilute acids, but is practically 
unacted upon by cold or boiling water, ammonium sulphide 
and alkali polysulphides. If white ceric oxide be heated 
cautiously for 1 hour in a current of moist hydrogen 
sulphide, a golden-yellow oxysulpliide is formed, having 
approximately the composition CcaOaS, which, when exposed 
to the air, changes slowly into a more stable, grass-green 
oxysulphide. According to the author the golden-yellow 
crystalline sulphide described by Mosander does not exist. 

Stovaine ; a new Local Anaesthetic. E. Fourneau. 

J. Pharm. Chim., 1904, 20, 108—109. 

The hydrochloride of the benzoyl ether of dimethylamino- 
pentanol (CH^) (^OgHs) [CHo . N (C 113 ) 3 . HCl] C . O . COC 6 II 5 ), 
which has been introduced into medicine under the name 
of stovaine, possesses anaesthetic properties comparable with 
with those of cocaine. It is obtained by acting on dimethyl- 
arainoketoue with ethylraagnesium bromide ; ethyldimethyl- 
arainopropanol or dimethylaminopentanol is thus obtained, 
which, when treated with benzoyl chloride, gives stovaine. 
It occurs in small brilliant lamellae, m. pt., 175^ C. H is 
very soluble in water, alcohol, and acetic ester, sparingly 
soluble in acetone. — J. O. B. 

Populin r Benzoplsalicifi] ; Simple Method of preparing 

. L. Dobbin and A. 1). White. Brit, Pnarm. l^ouf., 

Aug. 1904; Pharm. J., 1904, 73, 233. 

Populin may be satisfactorily obtained by benzoylating 
salicin by Schotten-Baumann’s reaction, A solution of 
20 grms. of salicin in a litre of water, was rendered alkaline 
with potassium hydroxide, and H) grms. of benzoyl chloride 
added very slowly with constant agitation ; more alkali 
being added from time to time, to avoid the formation of 
much free acid. The populin formed separated at once, 
forming a bulky white precipitate, which was collected, 
dried, powdered, and extracted with ether. On recrystal- 
lising the residue insoluble in ether from boiling water, then 
from hot alcohol, pure populin, m. pt., 180° C., was oMamed. 

Nux Vomica Seeds ; Distribution of Fats and Strychnine 

in . H. W. and S. C. Gadd. Brit. Pharm. Conf., 

Aug. 1904 ; Pharm. J., 1904, 73, 246. 

The hairs covering the seeds of Strychnos nux vomica are 
found to contain much more fat, and relatively less 
strychnine than the embryo of the seeds, and this 
more readily removed by 70- per cent, alcohol from the hairs 


m 


than from the other parta. Consequently decorticated seeda 
are recommended for the preparation of galenical prodnota 
of nux vomica. — J. 0. Ik 

Amorpka Fntticosa j Constituents of the Essential Oil of 

. V. Pavesi. Estr. aus Rendiconti del K. 1st. Lomh. 

di sc. e lett., 37 , 487 — 494. Chem. Centr., 1904, 2, 224. 
(Sec this J., 1904, 558.) 

The portion of the oil boiling below 250* C. contains a 
terpene boiling at 80° — 120° C. under 30 mm. and 150°— 
220° C. under 750 mm. pressure; sp. gr. at 15° C., 
0*8717; refractive index, 1*4811 at 15*5° C. The portion 
boiling between 250° and 270 C. contains codinene and 
another terpene, for which the author proposes the name 
amorphene, sp. gr. at 15° C., 0*916; refractive 

index at 15° C., 1 * 50652. Amorpheiie differs from cadinene 
in that its hydrochloride is liquid. — A. S. 

Burdock Root ; Essential Oil of . Haensel’s Report, 

July 1904 ; through Apoth. Zeit, 19C4,19, 557. 

Burhock root yielded 0*176 per cent, of a brownish-* 
yellow oil having an acid reaction ; sp. gr. at 25°C., 0*9695 ; 
[o]n — 4 - 1*24° at 30° C. ; acid value, 13*5; saponifi- 
cation value, 236*6 ; readily soluble in 80 percent, alcohol. 
The oil contains palmitic acid.— J. O. B, 

Conium Maculatum ; Essential Oil of -■■■■■ ■. HaensePs 
Report, July 1904; through Apoih. Zeit., 1904, 19, 557. 
Essential Oil of Conium Herb. — The herb free from 
flowers gave 0*0765 to 0*078 per cent, of a dark brown, 
unpleasant smelling, acid essential oil which deposited 
stearoptene at low temperatures. It had the sp. gr. 0*9502 
at 15° C. ; acid value about 60 ; saponification value about 
70. On rectification by steam distillation only 25*16 per 
cent, of the original oil distilled over, the dark-coloured 
residue solidifying on cooling. The rectified oil 
brownish, acid in reaction and had au odour almost 
similar to that of the crude product. It had the sp. gr. 
0*9310 at 20° C. ; [o]p - - 12*4° at 20*^ C. ; saponifica- 
tion value 36. It was readily soluble in 90 per cent, 
alcohol and in about 80 parts of 80 per cent, alcohol. 
Palmitic acid was isolated from the residue. 

Essential Oil of Conium Frtiits. — The fiuita yielded 
0*0179 per cent, of essential oil of a brownish-black colour, 
with a repulsive odour and taste, neutral in reaction; 
saponification value, 34; sp. gr., 0*8949 at 15° C. On 
rectifying 51 per cent, of a greenish-) ellow oil was obtained 
having the sp. gr. 0*8313 at 15° C. ; [«]n " “ 2*16° 
readily soluble in 96 per cent, alcohol, sparingly dissolved 
by 80 per cent, alcohol. — J. O. B. 

Odorous Principles; Mechanism of the Circulation of 

in the Plant. £. Charabot and G. Lalone. Bull. 

Soc. Chim., 1904, 31, 884—896. 

From experiments performed with the bitter orange Citrus 
biqaradia in various stages of growth, it is concluded that 
the chemical changes undergone by the terpene compounds 
of the portion of the essential oil contained in the stem of 
the tree renders it less soluble in water titan the corre- 
sponding essential oil of the leaves. This difference, slight 
at first, increases as vegetation advances. The osmotic 
pressure in the stem tends to diminish, whilst a certaiQ 
amount Of the morf^f oluble constituents, following the law^ 
of diffusion, are taAmsferred from the leaves to the stem. 
On arrival there, they throw out of solution, if the stem 
sap be nearly saturated, the least soluble of the dissolved 
odorous bodies. A transference is, therefore, constiuitly 
j in progress from the leaf to the stem, or from the point 
I where the odorous substances are most actively formed to 
I where they become, relatively, less soluble. The oil of the 
leaves is found to be distinctly less rich in esters than that 
of the stem. In young leaves the total esters amounted to 
30 • 8 per cent, of the oil, calculated as linalyl acetate, against 
89 • 0 per cent, in the young twigs ; mature leaves gave &l * 1 
per cent.; and mature twigs 62*0 per cent. The frw 
j alcohols in young leaves amounted to 31*3 per otfit., in 
j young twigs to 28*4 per cent., in old leaves to 30*0 per 
' cent., whilst old twigs contained but 8* 2 per cent.— J. O. Bi 







TJitorttm fnm’ Cerium^ Lanthanum^ und J^idj/miumt Heating -of Carbcm [EkctriaitUl^'} ; Pif&c€s» af ap*i 
Sepamtim vf by Metanitrohvnzoic Attd* A* C- piicable in Chemcai ur^ other A^ialoyb/m Prooem 
Neish. XXlIl., page 839. , [Maamfiicture of Carbon Bisidphide\. Aiam.l^tQd. 

PInd. Verri^re et ses Fr. Pat. 840)^46, March 

'Methyl Alcohol in Commercial Formaldehyde / Determinate 1904, XL B., page 828. 
tion of — — , M. J. Stritur. XXIIL, page 841. 


English Patekts. 

Pyrimidine Derivativee \^Alhyl Barbituric Acids'] ; Afa7iu- 
facture of — — . H. E. Newtou, London. From I'ar- 
benfabr. vorm. F. Bayer and Co., Klberfeld. Eng. Pat. 
18,246, Aug. 24, 1903. 

See U.S. Pat 744,732 of 1903 •, this J., 1904, 35.— T. F. B. 

(^deliver Oil f Manufacture of a Substitute for . 

K. F. Ibllner, Bremen, Germany. Eng. Pat. 2081, 
JttD. 27, 1904. 

Algaobotjb plants rich in iodine are dried and extracted 
with a suitable fatty oil ^e.g., s(‘sam6 oil) or mixture of 
fatty oils and the oily extract filtered ; or, the dried seaweed 
may be roasted and pulverised before the extraction, and 
alcohol used as a solvent in addition to the fatty oil. 

— C. A. M. 

Oil from the Bind of Limes and other Citrus Fruits; 

Machine for Extracting , R. G. Hunter, Whitely 

Bay, Northumberland. Eng. Pat. 13,171, June 10, 1904. 

The limes pass down a sboot to a partitioned hopper, being 
admitted to the latter by alternately operated feeders, and j 
then through feed tubes to an extracting device consisting 
of plates provided with points on their surfaces and capable 
of naoving horizontally and vertically in opposite directions 
at different speeds. The rinds are thus punctured and the 
extracted oil fiows off by suitable channels. The fruit 
then passes out of the machine into a lateral receptacle. 

— VV. P. S. 

United States Patents. 

Cyclic^ Ketones [/onone] ; Process of Making . P. 

Chuit, Geneva, and F. Bachofen, New York, Assignors 
to the Firm of Chuit, Naef, and Co., Geneva. U.S. 
Pat. 765,459, July 19, 1904. 

See Fr. Put. 326,962 of 1902 j this J., 1903, 880.— T, F. B. 

Sulpho^Acid Ester and Process of Making Same. E. 
Sapper and F. Eeubold, Assignors to Badische AniUu 
und Soda Fabrik, Ludwigshaten.on-Rhine, U.S. Pat. 
76.'),697, July 19, 1904. 

Bee Eng. Pat 17,347 of 1903 ; this J., 1904, 798.— T. F. E. 

Sulphur Baths; Process of Preparing Compositions for 

. W, Matzka, Vechelde, Germany. U.S. Pats. 

765,291, July 19, 1904, and 766,1.54, July 26, 1904. 

See Eng. Pat. 20,548 of 1908 ; this J,, 1903, 1306.— T.F.B. 

Coddiver Oil ; Process of Making a Substitute for . 

‘I'K, F. Tollner, Bremen, Germany. U.S. Pat. 765,943, 
July 26, 1904, 

Seb l^ng. Pat. 2081 of 1904 ; preceding; these. — T. F. B. 

% 

Fkenoh Patents. 

Trimeihylcyclokexenone Carboxylic Ester ; Process for 

Manufacturing , Cie. Paris. Coul. d* Aniline. Fr. 

Pat 338,814, May 23, 1903. 

See U.S. Pat. 748,805 of 1903 ; this J„ 1 903, 1307.— T, 1^. B. 

Hydroxy-cyclohexanecarboxylic Acids and their Esters^ 
C^hkcxenecarboxylic Acids and their Esters^ and 
Jffydroxycyclohex me Carbinols ; Process of Making — — . 
Oie. Paris. Coul. d’A^iline, fSx. Pat. 338,815, May 25, 

See iB;ng.J?at 11^37 ot im ; thi^ JT., 1904, 602 .-r-T. F. B* 


XXI.-PIOTOGRAPHIC MATERIALS 
AND PROCESSES. 

Emulsions ^Photographic] ; Pyridine as a Ripening Agent 

for 0. N.' Witt Phot. Mitt., 1904, 41, 235—286. 

PvRiDiKE may be advantageously used to accelerate the 
“ripening” of emulsions; the process can be prolonged 
for a considerable time at 100® C., without fear of the 
emulsions being liable to fog, and there is no great tendency 
to form coarse-grained emulsions. The process may be 
carried out by sensitising the emulsion, not with silver 
nitrate, but with the double salt of pyridine and silver 
nitrate, AgN 03 (C,Il 5 N) 2 ; the uuri[)eiied emulsion gives 
very “ slow ” platens, which produce negatives of good 
contrast, whilst on heating the emulsion, it becomes highly 
sensitive, without losing the power of living clear negatives. 

— T. F. B. 

I English Patent. 

i Photographic Paper. A. Zimmermann, London. From 
I Chem. Fahr. auf Aetien, vorm. E. Sobering, Berh'n. 

' ^ Eng. Pat. 20,325, Sept. 21, 1903. 

See Fr. Pat. 335,807 of 1903 ; this J., 1904, 268.— T. F. B. 

Fbknoh Patents. 

Photography [f« Colours], li. Jumeaux mid W. N. L. 
Davidson. Fr. Pat. 341,359, Feb. 13, 1904. Under 
Iiiteruat, Conv., Feb, 17, 1903. 

See Eng. Pat. 3730 of 1903 ; this J., 1904, 336.-1. F. B, 

Flash-light Powder ; Photographic . Act.-Ges. 

f. Anilinfabr. Fr. Pat. 340,459, Feb. 1,5, 1904. 

Two parts of magnesium or aluminium powder are mixed 
with two paits of cerium or thorium nitrate, or with one 
part of zirconium nitrate ; the double salts ol‘ these nitrates 
with other nitrates may also be employed. These flash- 
lights 41*0 said to bum with practically no smoke, giving a 
flash of great actinic power, and of much shorter duration 
thuu those prepared with chlorates or peroxides. — T. F. B. 

Ceramicy Porcelain^ and Enamelled Objects ; Production of 

Coloured Images on . E. Zerr. Fr, Pat. 340,628, 

Feb. 22, 1904. VIIL, page 824. 


XXIL-EXPLOSIYES, MATCHES. Etc. 

English Patents. 

Gun-wtton Blochs; Pressing of , and Apparatus 

therefor. G. W. Bell, Ipswich. Eng. Pat, 17,890, 
Aug. 18, 1903, 

See Fr. Pat. 840,478 of 1904, followmg these. — T. F. B. 

Explosives, C. O. Liiiidholia (Nobel’s Explosives Go,, 
Ltd.), Btevenston, Scotland* Eng. Pat. 19,438, Sept. 9, 
1903. 

By the addition of uitro-glycerin to ammonium nitrato 
explosives, products are obtained which can easily be exr 
plo.ied with a No. 6 detonator. A suitable composition for 
blasting consists of ammonium nitrate, 80 parts ; nitro- 
glycerin,- 10 parts; wood-vmeal, 10 parts. Buch explosives 
are hygroscopic, and must be enclosed in waterproof 
wrappers. — T. F. B. , 

Explosives or Blasting Compositions, M, Biclefeldt, . 
Beriio. Fat. 2(?,216, Sept. 19,^1 9 03^ 
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JErplmiv« s Jwpis:4n — — ♦ "C* H. C. Ii* W. Spritir* 
D. Metcalfe, and A. C. Pearcy, Loiid<m> and ,A Fw 
Hargreaves, Boalin. Fng. Pat. 2Q,96ji, ^pt. 30, 1903, 

A BAF»tr non-detonatin|f explosive which yields when 
exploded a large proportion of carbon monoxide together 
with' noa-indammable gases, in such proportion as to 
protect the oarhon monoxide from the oxygen of the 
atmosphere until its temperature has fallen within the 
safety limit. The explosive consists of two separate mix* 
tures— (A) Saltpetre (75 per cent.), chareopl (22*5 per 
cent.), and sulphur (2*5 per cent.). (B) Paraffin wax 
(23 per cent.), and rice or maize starch (77 per cent.) which 
are blended together in the proportion of (A) (8.5—87*5 
per cent.) to (B) (15 — 12*5 per cent). Mixture (B) is 
prepared as follows r — Paraffin wax is melted and granu- 
lated starch added until the entire charge of molten wax is 
absorbed, thus rendering the starch granules harder, more 
coherent, and less susceptible to atmospheric influences. 
The two mixtures are then blended and pressed into a 
compact pellet. — G. W. McD. 

Fuses ; Means for Igniting j-. W. Heine, Quartz 

Mountain, U.S.A. Eng. Pat. 12,238, May 3t), 1904. 

A device especially suiiable for damp mines, in which a cap 
of conical shape (the apex being filled with sodium) is 
attached to the fuse end. On breaking the cap the sodium 
is ignited by the moisture in the atmosphere. — G. W. Mcl). 

UioTED States Patents. 

Powders j Apparatus for Measuring the Ikiration of 

Combustion of . A. Ciolfi. U.S. Pat. 764,350, 

July 5, 1004. XXllI., next col. 

Smokeless^* Gunpouxier^ and Method of Making same. 
W. H. Simpson, Peoria, III. U.S. Pat. 765,999, July 26, 
1904. 

A nnxTUUB is made of potassium chlorate, 37 parts, and 
potassium ferrocyaiiidc, 25 parts, with sufficient water to 
make a dough-like mass, to which are added a saturated 
ethereal solution of eight parts of flowers of sulphur, and 
30 parts of tannic acid dissolved in “ Columbian .spirits.’^ 
I’he mixture is granulated and dried. — E. S. ' 

French Patents. 

Guncotton i Method and Apparatus for^ Compressing Blocks 

of . G. W. Bell. Fr. Pat. 340,473, Feb. 16, 1904. 

The press block is mounted horizontally and is made in 
two parts, the upper being hinged to facilitate the intro* 
duction of the mould. The plungers work from opposite 
ends, and have a longitudinal motion independent of each 
other. It is claimed that a greater uniformity of density 
is thus obtained, and the pressure required is less than that 
usually necessary. — G. W. McD. 

Nitrocellulose^ Nitrohydrocellulose and Nitro-oxy cellulose ; 

Process for Manufacture of . PatrOnenfabrik, Saxonia. 

Fr. Pat. 340,527, Feb. 18, 1904. 

See Eng. Pat. 5126, 1904 ; this J., 1904, 560.— G. W. McD. 

Chlorate and Nitrate Explosives. E. Louis. Fr. Pat. 
340,913, March 2, 1904. 

'fuE follovring are given as examples of these explosives. 
Potassium chlorate (75 — 94 per cent.), potassium nitrate 
(0 — 15 per cent.), lard (0 — 10 per cent), beef fat (0—14 
per cent.), uud mutton fat (0 — 18 per ccpt.), andjalso 
potassium chlorate (60—80 per cent,), potassium nitrate 
(0 — 20 per cent), mononitronaphthalene (0—15 per cent), 
mononitrobenzene (0 — 5 per cent), dinitrobenzene (0—16 
pec cent.), rosin (0 — 15 per cent), and lard (3 — 10 per 
cent.). The finely powdered dry chlorate and nitrate are 
incorporated with tho melted fats and nitrohydrocarbons 
and the Uiass, after co<*ling, is broken up into grains of 
the desired size. — G. W- Mc.D. 

Explosive Mixture' of Great Shattering Power. N. Ceipek. 

Fr. Fat. 841,021, March 1, 1904. 

Hmax,!. qtiacitlties of potasBium nitrate and of plorio acid ar6 
added to a^ihixture of mmtaoniuttt nitrate and aniline nitrate 
in order to hn|Hwe its keeping properties.— W* 1&. C, 


APPAJlAtVS^ EfC. . ■ . 

United States Patents* 

Organically Contaminated Liquids [^Sewage^ ’j Apparatus 

for Testing . W. D» Scolt-Moncrieff> LondoiH 

U.S. Pat 765,794, July 28, 1904. 

See Eng. Pat 18,061 of 1899 ; this J., 1900, 

Powders; Apparatus for Measuring the Buraiim, jqf 

Combustion of . A. Ciolfii Cleveland, . 

U.S. Pat 764,350. July .1, 1904. ; . 

A TiMiNO apparatus (consisting of a rotating drum oty 
which a record is traced by means of a vibrating fork) is 
set in motion simultaneously with the electrical iguidon of 
the powder, and similarly thrown out on completion of 
combustion. — G. W. McD. 

French Patent. 

Cupels ; Manufacture of — . The Morgan Crucible 
Co., Ltd. Fr. Pat. 341,016, March 7, 1904. 

See Eng. Pat 1695 of 1904 ; this J., 1904, 623.— T. F. B, 

INOROANIC^QUALITATIVE. 

Gold ; Microchemical Detection of by means of Col- 

loidal Coloration of Silk Fibre, ,1. Donau. Monatsh* 
f. Chem., 1904, 25, 545-554. 

The fact that various fibres become coloured purple wh^n 
they are immersed in a gold solution has been long known^ 
The author has determined the best conditions under which 
the phenomenon may be applied to the microchemi(»l 
detection of gold. The best results are obtained by use 
of a silk fibre, which has been previously treated witk 
stannous chloride and pyrogallol, a red coloration being 
produced with the gold solution. The fibre is perfetably 
one which has been prepared from raw silk by from 
2 to 4 hours treatment with about 10 per cent caustic 
potash or soda solution followed by thorough washing 
with water. The fibre is then immersed for a oon^ider-t 
able time in a stannous chloride solution containing a 
little pyrogallol^ and then washed a few times with water 
and dried between fllter-p*^P*f before being immersed in the 
solution of gold hydrogen chloride. The reaction is carried 
out in a way exactly similar to that used by’ Emich with 
litmus-silk (this J., 1901, 1142*, 1902. 498) ; it is muish 
more sensitive than the ordinary microchemioal test fbe 
gold, and Is especially useful for the detection of small 
quantities of gold in presence of large amounts of other 
substances. For this purpose the solution containing tho 
gold, but no free chlorine, is treated wth lead parings and 
slowly evaporated almost to 'Iryness. The residue il? 
treated with water, washed by decantation, and dissolv^ 
in aqua regia. The small amount of dissolved lead ie 
precipitated by dilute sulphuric acid, the solution evap- 
orated first on the water-bath and later on the sand-batti, 
till sulphuric acid is expelled, the residue taken lup with 
water and tested for gold as described above. The reaction 
is not affected by the presocce of magnesium, alkalioa^ 
earths, aluminium, chromium, zinc, manganese. , nickel, 
cobalt, mercuric, lead, bismuth, auil copper salts. It is 
prevented by bases, concentrated mineral acids, arsenioUs, 
arsenic aud silicic acids, tartar emetic and antimbnioteai 
Silver salts alone coltoir the silk fibre yellow, but this is 
covered by the red gold coloration and is also destroyed by 
treatmrat with nitric acid. Platinum salts iu small pro^ 
portions have no influence, but wheh present in exoesv 
colour the fibre black.— A. S. ' ** 

Cerium Compounds ; Study of some — ^Detection of tfopi 
in Presence of Cerium^, Jj Sterba. XX., page 834. , 

INOEGANIC^QVANTITA^TfVE, \ 

Volumetric Analysis ; Standard ^uhstancss for ***-— 5 , 
XodofMipy, ■ F. Hasebig. Z, angew. Chem., 1804 ,, 
577—58.5. (See Higgins, this J., IdQO, 958.) ’ 

Thn author prefers hydrochloric 

iog a known weight of the gas in Water, to eith^f 
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acid or sodiom carbonate ai a itandardising substance. The 
metbod of preparation is as follows Place 90 c.c. of 
water in a 100 c.o. dask, provided with a bent capillary 
tnbe hanging over the neck and reaching close to the 
bottom. Weigh accurately : then place on one pan of a I 
balance turning with a centigram, attach a 30 cm. length of i 
narrow indiarubber tubing (cycle-tyre valve tubing) to the I 
capillary and to a Kipp apparatus delivering hydrochloric acid | 
gas, from the action on ammonium chloride of strong sulphuric 
acid; counterpoise the flask and contents ; place 3*7 grms. 
weight on the other scale, and then admit hydrochloric acid 
gas till equilibrium is re-established. If the Kipp and its 
sulphuric acid wash-bottle had the air expelled before 
connecting, absorption takes place with practically no 
bubbling and no evaporation. Disconnect, cool the flask, 
and weigh flask and capillary accurately ; this gives the 
exact weight of gas absorbed, liinse the capillary into 
the flask, and make up to the calculated volume for N/l 
acid (adding the quantity of water over 100 c.c. from a 
graduated pipette, or making use of a flask graduated on 
the neck between 100 and 110 c.c.). The acid so obtained 
is accurately normal, and its preparation requires no 
excessive skill in manipulation. By its help N/l sodium 
hydroxide solution is standardised, and from this sulphuric 
acid and other acids. 


K/10 sodium hydroxide and chon iodine be added, only 
1 7 G.C. instead of 20 c.c. will be needed. That this is not 
due to loss by escape of gas is shown by the fact that the 
liquid now requires 17 c.c. of sodium hydroxide solution for 
neutralisation, a total of 20 + 17 87 c.c., instead of 

2 X 17 <a> 34 c.c. To this character, too, and partly to 
escape of gas, is due the fact that in titrating sulphurous 
acid with iodine, too low results are always obtained if the 
iodine be added to the sulphurous acid — ueither Bjunseu’s 
explanation of this, nor that of Volhard, involving the 
separation of sulphur, being satisfactory. — J. T, D, 

Indicators ; Mixed . M. Scholtz, Z. Elektrochem., 

1904, 10 , 549—553. 

When an aciil is titrated with alkali in presence of two 
indicators, that indicator will be first affected, which is the 
stronger acid ; in titrating with acid the converse holds good. 
Transition tints are thus produced just before neutralisation, 
j and by* this method the comparative strengths of numerous 
j indicators, taken in pairs, have been ascertained. It is 
suggested that the results may help towards devising new 
volumetric methods. — W. A. C. 

I Carbon Dioxide ; Determination of in Crude Cement 

! Powder. G. Sander. Ihonind. Zeit., 1904, 28 , 997— 


A similar solution of sulphurous acid, made by passing 
sulphur dioxide from a siphon into water, serves to stan- 
dardise iodine. This, however, must not be made stronger 
than N/20, or it loses sulphur dioxide readily, and even the 
N/20 solution requires some care and skill in its prepara- ' 
tion. It loses no gas in half-an-hour or more, and can be | 
measured and transferred by a pipette, but cannot be | 
poured from one vessel to another without loss of at least ! 
2 per cent, of its sulphur dioxide. To standardise iodine, | 
place 25 c.c. of the nominally N/10 solution in a conical ; 
flask, plunge the point ot a 50 c.c. pipette contain- i 
ing the sulphur dioxide solution, to the bottom, and let ; 
the contents slowly out, keeping the liquid in constant | 
rotation. If exact, the yellow tint of the iodine just 
disappears with the last drop of the sulphurous acid. It 
not quite exact, a few drops of the N/10 thiosulphate or ; 
iodine solution, as the case may be, are added to the point j 
of disappearance or re*appearance of the yellow tint, the i 
solution is corrected accordingly, and re -standardised. 
With practice, there is no need to use starch as an indi- 
cator. If then, the colourless liquid from the iodine 
etaudardisation be titrated with N/10 sodium hydroxide it 
should require exactly 50 c.c., and we can thus check the 
iodine, standardised from the sulphurous acid solution, 
against the sodium hydroxide, standardised from the 
hydrochloric acid, and establish the correspondence of all 
these solations. From tlie iodine, permanganate can now 
be standardised : — Exactly decolorise 25 c.c, of N/10 iodine 
by means of 50 c.c. of N/20 sulphurous acid. Add 25 c.c. 
of N/10 permanganate, and decolorise again : — Exactly 
50 c.c. should be needed. Whilst, however, the author 
hopes his hydrochloric acid standardising may come into 
general use, he feels this is not likely to be the case with 
the sulphurous acid standard ; the weighing of flask and 
contents (about 250 grms.), in order to get the exact weight 
of 0*82 grm. of sulphur dioxide, being undoubtedly a weak 
point. 

The direct titration of sulphurous acid by sodium 
hydroxide is not very satisfactory. If phenolphthalein bo 
used, a pink colour is struck when about 95 per cent, of 
the required soda has been added ; though when neutralisa- 
tion is complete, the sudden deepening of ihe red colour with 
the last drop is fairly conspicuous. If Methyl Orange be 
used, though the change from sulphurous acid to bisulphite is 
sharp, yet the titration is inexact, and more soda solution is 
required than corresponds to the sulphurous acid. This is 
due to oxidation ; the bisulphate formed is acid to Methyl 
Orange, though the corresponding bisulphite would have 
been neutral. The author finds that sulphurous acid itself 
is very unseusitive to oxygen, but that at the moment of 
being converted into or being liberated from a sulphite it 
rapidly absorbs oxygen. This explains the fact that if, 
instead of treating sulphur dioxide solution with iodine and 
then titrating with sodium hydroxide, 20 c.c. of N/10 
sulphur dioxide be very slowly introduced under 20 c.c. of 


The apparatus is designed to give a correct diretU reading 
of the alterations in the volume of gas under fluctuations 
of temperature and pressure, so that the Dietrich-Fruhling 
apparatus can be used w'ithout barometer or thermometer. 
The measuring tube a is widened at e so that the latter con- 
tains, up to the zero-mark o, exactly 
100 c.c. (at O'^C. and 760 mm,). The 
tube a is graduated in one-fifths of ^ ^ 

1 c.c. (total 30 C.C.), and i.s filled to the j 

zero mark with mercury, balanced by ] 

the tube b. To set the apparatus, . 6 ij 

mercury is poured into the tube a, j 

which is closed by the thumb and t 

turned over to allow the mercury to ^ J 

escape uutil the surface coincides with | , vJ/ 

the mark corresponding to the volume | 

occupied by 100 c.c. of air at the pre- | 

vailing temperature and pressure. 

The mercury is poured into a basin, * 

and the air in e is moistened by intro- ^ 

ducing a drop of water which is then . o 

vaporised by heat, the open end of a 

being closed by the mercury tube b. '' 

When the air is re -cooled, the < 
measured mercury is returned to e, ^ 
and c is re-closcd by the rubber tube 
attached to b, whereupon the appa- 
ratus is tilted to allow the mercury to 
run from e into a, leaving the standard 
volume of air in e. Assuming that 
200 c.c. of carbon dioxide are fur- { ' 

uisbed by 0*89388 grm. of calcium | 

carbonate, then if the crude cement Jq 

powder is to give 75 per cent, of 
carbonate (i.e., 150 c.c. of carbon 1 1 j| U 

dioxide), the volume of air recorded 1 
in the apparatus must be multiplied Ud 

by 1*5, and from the result can be 
calculated the weight of calcium carbonate corresponding to 
the volume of gas formed in the Dietrich-Frflhling test. The 
author has eoniplled a table of these weights at temperatures 
between 0° and 30^ C. 

In a modification of the apparatus the part e is turned 
upright, to form a direct continuation of the tube a, in order 
to facilitate the primary adjustment, the open end of a 
being dipped into a trough of mercury, and the rubber 
tubing attached whilst a is in this position, — C, S. 

Lead Assay f Commercial Wet . H. A. Guess. 

Trans. Amer. Inst. Min. Eng., 1904. ' 

The following methods are convenient for all lead deter- 
minations, but especially suitable for the assay of poor ores 
containing about 0 * 5 per cent. 1 . The ore is ^ssolved in 
' nitric acid and evaporated with sulphuric acid, water added, 
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tb« whole heated to dissolve soluble sulphates, the solution 
filtered, and the residue well washed. Filter and residue 
are now returned to the original flask, and digested with 
slightly acid ammonium acetate solutien till all lead sul- 
phate is dissolved. The liquid is diluted with water, and 
potassium chromate solution (9 • 396 grms. per litre) added 
iu known quantity and slight excess. The solution is filtered 
and the residue washed free from chromate ; the filtrate is 
acidified with 25 c.c. of hydrochloric acid (sp. gr. 1*1), a 
crystal of potassium iodide added, and the liberated iodine 
determined by titration with sodium thiosulphate solution 
(36 grms. of the pure crystallised salt to the litre. Half- 
strength, however, usually preferred) and starch. The 
liberated iodine affords a measure of the unused chromate, 
and hence of that used in precipitating the lead. The 
chromate solution and the stronger thiosulphate solution 
are equivalent per c.c. to 0*01 grra. of lead. The only 
substance which interferes with this process is antimony, 
which tends to prevent solution of the lead sulphate. If 
antimony l)e present, slightly ammoniacal ammonium acetate 
solution is used for the digestion, and is acidified after 
solution is complete, before diluting and precipitating with 
chromate. With much lead, the quantities of ammonium 
acetate solution and of water are not of moment ; but 
with 1 per cent, or loss, the strong ammonium acetate 
solution should not exceed 10 c.c., nor should the 
hulk after dilution exceed 50 c.c. A largo excess of 
chromate hastens the completion of precipitation of these 
small quantities, hut makes the subsequent washing tedious, 
and gives an objectionably large amount of chromate to 
titrate. Unless antimony ho present, instead of back- 
titration, hot dilute hydrochloric acid may bo poured, first 
into the precipitation-flask to dissolve any lead chromate 
contained iu it, then through the filter (the funnel being 
])lacod iu the neck of a clean flask) till all the lead chromate 
is dissolved ; flask and filter are well washed with warm 
water, and the solution of lead chromate is titrated with 
iodide and thiosulphate. 2. This method is especially 
adapted for heavy lime-ores, in the case of which the 
previous method would he found tedious, ou account of the 
large bulks of calcium sulphate to be washed: — To 1 — 
6 grms. (according to richness) of the ore, in a 250 c.c. 
flask, add 3 — 5 c.c. of strong nitric acid and 1 5 c.c. of strong 
hydrochloric acid : heat till all is dissolved and the excess 
of acid has been reduced to about 8 c e. Then add dilute 
ammonia till in slight excess, and afterwards excess of 
80 per cent, acetic acid slowly, ivith vigorous shaking, and 
finally 5 c.c. of strong ammonium aeetate solution. If 
antimony and gelatinous silica be absent, and the undis- 
solvcd siliceous residue be slight, add excess of 10 per 
cent, potassium chromate solution to the hot undiluted 
liquid, shake, allow to settle for five minutes, filter, and 
wash free from soluble chromates. Tlace funnel in neck 
of original flask, dissolve lead chromate with hot hydro 
chloric acid, wash with water containing 0*5 percent, of 
acetic acid and titrate the solution with iodide and thio- 
sulphate solution as before. By using not too much iodide 
(0*5 — 2’0 grins.), and having say 50 c.c. of 1*1 hydro- 
chloric acid in 200 c.c. of warm liquid, there is hardly auy 
tendency for lead iodide to separate and obscure the reaction. 
This “ short-cut method gives good results in presence of 
most other metals ; but interference may be caused by 
barium, it present as carbonate, for barium chromate is 
insoluble; the addition of 1 — 2 c.c. of 10 per cent, ammo- 
nium sulphate remedies this. Interference also occurs with 
bismuth, antimony, and silver, and then the first method 
should be used. Either of these methods is much to be 
preferred, in the case of poor ores, to the molybdate method 
(this J„ 1893, 376), which is so generally used ; for the 
end reaction in the molybdate method is not sharp, and may 
involve an error of 0*8— 0*5 c.c, («» 3 — 5 mgrms. of lead), 
which, though permissible in a rich ore, may be as much as 
the total quantity of lead in a poor ore. — J. T. D. 

Bismuth ! Electrolytic Determination of . A. Hollard 

and L. Bertiaux. Comptes rend., 1904, 139 , *166 — 367, 

Separation from Copper. — ^To the solution of the sulphates 
containing not too great an excess of sulphuric acid, and 
heated to boiling, pWphoric acid is added in excess, and 




the solution allowed to stand overnight, to oompletef tho 
precipitation of the bismuth* The precipitate is filtered* 
washed with dilute phosphoric aeid (I vol, of acid of sp. gr, 
1*711 diluted to 20 vols.) and finally, to remove the copper 
more readily, with a mixture of potassium cyanide and 
ammonium snlph-hydrate, 100 c.c. of which contain 5 gnns, 
of cyanide and 5 c.c. of the sulph-hydrate obtained by 
saturating 10 pec cent, ammonia with hydrogen sulphide; 
The bismuth phosphate is , now dissolved iu nitric acid 
diluted with an ecjual volume of water, and evaporated with 
12 c.c. of sulphuric acid till thick white fumes are given off. 
The solution, which now contains the bismuth as pyro- 
phosphate, is diluted to 300 c.c., and the liquid electro- 
lysed with a current of 0*1 arap6re, for 24 hours. The 
deposited bismuth should be free from copper, hut should 
it contain any, the copper can he estimated colorimetrically, 
and its amount deducted. 

Separation from Lead. — ^The solution of the nitrates U 
evaporated with 12 c.c. of sulphuric acid, together wit§the 
quantity equivalent (approximately) to the contained metals^ 
till thick white fumes appear. Allow to cool, dilute with 
water to 300 c.c., add 35 c.c. of absolute alcohol and 
electrolyse with a current of 0 ■ 1 ampere for 48 bourse 
Very small amounts of bismuth can in this way be accurately 
separated from large amounts of lead; the deposited 
bismuth is absolutely free from lead. — J. T. D. 

Manpaneae t Electrolytic Determination of — . 

J. Kdstor. Z. Elektrochem., 1904, 10, [31], 558—554. 

It has been hitherto found impossible to deposit manganese 
peroxide coherently under a rotating cathode. The author 
succeeds by adding 10 grms. of ammonium acetate and 
10 c.c. of 96 per cent, alcohol to the electrolyte (which 
must be free from chlorides) and using a roughened dish 
of platinum-iridium. The temperature iliust be kept at 
75° — 85° C. A current density of 4 amperes per sq. dcm. 
may be applied. — W. A. C. 

Thorium from Ceriumy Lanthanum and Didymium ; Sepa- 
ration of by Metanitrohenzoic Acid, A. C. Neish. 

J. Amer. Chem. Soc., 1904, 26 , 780—793. 

The -method is based on the fact that metanitrohenzoic 
acid precipitates thorium from a neutral solution of the 
nitrate as Th(C(jH<N 02 C 03 ) 4 . Thus, on treating 25 c.c. 
of a solution containing an amount of thorium equivalent 
to 0*1128 grra. of thorium oxide, with about J50 c.c, 
of a 0 * 35 to 0 ■ 4 per cent, solution of the acid at 80° C., 
and keeping the beaker at 60° to 80° C. for 15 minutes, 
a bulky precipitate is deposited which, after bein^ washed 
with a 5 per cent, solution of the precipilaung acid 
and ignited in a platinum crucible, leaves the quantitative 
amount of thorium oxide. For the ignition the filter paper 
should be placed whilst still moist Ih the uncovered 
crucible, and heated first in the Bunsen flame, and then 
for 15 minutes in the blast flame. For the complete 
separation of thorium from cerium, &c., repreoipitation 
is necessary. For this purpose the precipitate is dissolved 
off the paper by means of hot dilute nitric acid (I ; 5), 
the paper well washed with hot water, and the solution 
diluted to about 150 c.c. and treated with 25 c.c. of the 
m-nitrobenzoic acid solution. Sufficient Methyl Orange to 
give a decided red tint to the liquid is now added, and 
dilute ammonia solution (1 : 10) run in until the colour 
changes to pink, the liquid being thoroughly stirred after 
each addition. Care must be taken not to continue the 
neutralisation until the liquid becomes yellow, or the other 
earths will be reprecipitated. To insure complete precipita- 
tion of the thorium compound an additional 50 c.c. of the 
reagent are now added, the beaker heated on the water-bath 
as before, the precipitate collected, washed, dissolved in 
dilute nitric acid, and once more precipitated, before final 
ignition. m-Nitrobenzoic acid gives no precipitate trith 
glueinum, gadolinium, yttrium, titanium, and samariami 
zirconium gives a white opalescence and precipitate whioh 
increases on heating; whilst erbium gives a v^hite ctitdy 
precipitate. Mercurous and mercuric nitrate give heat^ 
curd-like precipitates which dissolve on beating. 

Analysis of Monazite Sand . — 2 grms. of the sand in a 
fine state of division are mixed with 10 to 15 o.c. of eonneii* 
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tvated sAlj^uric acid in a porcelain omcible which k 
gradniiilv heated on a plate until the excess of acM has 
c^rafiomted. More acid is then added, the contents etirred, 
and digestion continued for three hours, after which time the 
phosphates are converted into- sulphates.' The cmcibleis 
now coaled in ice water and the mass introduced drop by 
top into 600 c.c. of water also cooled to 0^ C., the crucible 
itself being finally placed in the beaker and left over night 
T&e solution is heated to boiling, and treated with a boiling 
solution of oxalic acid (saturated in the cold), which is 
added in large excess with constant stirring. The white 
crystalline precipitate that separates on cooling, consisting 
of thorium, cerium, lanthanum, and didymium oxalates, is 
collected and washed with a dilute solution of oxalic acid, 
after it has stood for several hours. The filter paper con- 
taining the precipitate is returned to the same beaker and 
boiled with 10 to 15 grms. of potassium hydroxide and 
25 to 60 c.c. of water, and the resulting hydroxides filtered 
offfr6m the liquid which has previously been diluted to 
about fiOO- c,c. The precipitate is washed free from alkali 
and dissolved in hot dilute nitric acid (1 : 5), the solution 
evaporated to dryness on the water-bath, and the residue 
moistened with water and evaporated until free from all 
traces of free nitric acid. The nitrates are dissolved in 
500 to 600 c.c. of water, 150 to 250 c.c. of the solution 
of m-nitrobenzoic acid slowiy introduced with constant 
Stirring, and the liquid heated at GO'" to 80° C., and filtered 
from the precipitate, which is dissolved in dilute nitric acid, 
reprecipitated, and ignited whilst moist as described above! 
A pure^ white tboriam oxide is more readily obtained by 
neutralising the solution of thq thorium m-nitrobenxoate 
wjth potassium hydroxide instead pf with ammonia, a 
slight excess of the reagent converting the flocculent w- 
nitrobenzoate first reprecipitated into the more compact 
hydroxide.—C. A. M. 

ORQANIC--QUALITA TIVE, 

Beeswax j Detection of Colouring Matter in 

r. Lemaire. Bull. ,Soc, Pharm. de Bordeaux. 
-1904,44,182—182. 

A SMALL fragment of the w’ax is dissolved in chloroform, 
and two or three drops of hydrochloric acid are added to tlie 
solution. The production of a rose-red colour indicates 
artificial colouring matter. Another portion is saponified 
by boiling with caustic soda solution, then treated hot 
witli excess of hydrochloric acid. If a fugitive rose-red 
colour be obtained, which turns green on adding excess of 
aipmonia, the wax is artificially coloured. Another piece of 


the wax is melted m a capsule with shturated berie aoid 
solution; on evaporating to dryness the residue dcQuires a 
reddish eolonr uith wax containing added coloaring matter. • 

—J, 0. B. 

Gum Acanaf Detection of in Po^^dered Tragacanth. 

E. Payet, Kep. Pharm., 1D04, 16, 301 . 
Thagacantii does not, like acacia, oontain an oxvdase 
capable of giving a brown colour with guoiacol in the 
presence of hydrogen peroxide. This reaction, therefore, 
enables the fraudulent admixture of gum acacia to be 
detected m powdered gum tragacanth. A 6 per cent, 
solution of the suspected gum is prepared with cold water* 
to this 18 added an equal volume of 1 per cent, aqneons 
solution of guaiacol,and one drop of hydrogen peroxide 
on agitating the mixture and allowing it to stand, a brown 
colour 18 rapidly developed if gum acacia be present, whilst, 
It the tragacanth be pure, the mucilage remains perfectly 
colourless.— J. O. B. r j 

Glycerides i Solutions of i« Acetic Acid Uminctirn 

Mtceen Butter and Margarine']. L. Hoton. Bull. Soo. 

Chim. Belg., 1904, 18, 147—165. 

When a solution of noetic acid in a fat is chilled, there is a 
separation into two layers, the upper of which may be 
regarded as fat + acid and the lower as acid -f fat. In the 
case of butter, the glycerides dissolved first, are those with 
low critical temperatures of solution, low melting points 
and low refractive indices. In the cose of other fats and 
oils, however, those portions with high refractive indices are 
the nrst to pass into solution. On these facts the following 
analytical method is based :-5 grms. of the melted filtered 
hutter-fat are mixed with 10 c.c. of acetic acid (sp. gr. 1 057) 
m a tube (16 mm. in diameter, graduated in mm.), which 
18 heated to 60 C., with occasional agitation, in the water- 

bath. The contents are then cooled to 40° a, and the height 

I of the uiyej layer measured. As soon as the temperature 
mils to (/., the lower layer is decanted into a weighed 
flat (Ush, and evaporated at about 70° C. until constant 
in weight (= Extract A). The portion left in the tube is 
mixed with a fresh 10 c.c. of acetic acid, and treated in the 
sanM way as the original fat, yielding Extract B and a 
residue C, which is also dried and weighed. The critical 
temperature of solution, Valenta te.st, and refractive index 
of each of the three fractions is then determined, and con- 
clusions drawn from the ratio in which they stand to one 
another. 

The following table shows representative results given by 
pure butter and different raw materials of margarine • 




1 

Butter. 


Oleomargarine. 

1 Neutral Lard. 


Fraction. 

' Conti^rins. 

J _ 

Critical 
Temp, of 
Solution. 

Valepla 

Figures. 

i Centigrms. 

Critical 
Temp, of 
Solution. 

Refraction 
at 40° C. 

Centigrms, 

Critical 
Temp: of 
Solution. 

Refraction 
at 40° C, 

A 



°C. 

C. 


°a 



° C. 

■ 

Bi 





SO j 

73 

49-8 

31 

A3 




lys 

67 

65 

48 

423 

74 

SO 

49*5 1 

49’0 

60 

420 

67 

78 

4W7 

49-3 



Crude Cottonseed Oil. j 

j Arachis Od. 


SesaniC Oil. 

— 


JP^raction. 

1 Oeiitiprms. j 

Critical 
Temp, of 
Solution. 

Refraction 
at40^C. 1 

. j 

Centigrms, 

Cntical 
Temp, of 
Solution. 

Refraction 

1 at40°O. 

Centigrms. 

1 Critical 
Temp, of 
Solution. 

1 R/ofraction 
at40°C. 

A- 



°C. 

fi3'0 j 


‘’C. 



°C. 


B........ 





42 

57 

59-0 

55 

GO 

62’7 

C 


^0 



68 

67 

,'58 -8 

65 

67 

6!>‘.3 





5l)'3 

395 

78 

56*0 

370 

77 

57*0 


The sojubility of buttor-fat in acetic acid is independent of 
the proportion of volatile acids present, lu the author^s 
opinion the most important factor is tlie difference between 
the critical temperatures of solution of the fractions 
C. and A* Thus 1 1 samples of pure , butter-fat gave on the 


average 11-5 for values of C— A, whilst butter-fats contain- 
ing 10 to 20 per cent, of ihargarine gave an average of 1.5*5. 
In like manner the mean difference between the Valenta 
numbers of C and A was 22 for the pure hutter-fats and 27 
for the aduUerated hutter-fats. On the other handi certain 
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pure blitter fats gave figures for the critical temperatures of 
as high as those coutainiug 10 to 15 per cent, of mar- 
garine, so that the method by itself does not furnish proof of 
adulteration. The author considers, however, it may be of 
great service in the case of butter-fats having a Reiohert- 
Meissl value of 23 to 27, and when such samples give a 
value of less than 11 for the critical temperatures (' — A, 
they may Imj regarded as pure. There is a concentra- 
tion of margarine in ihe fractions, the quantities of a 
mixture dissolved by acetic acid not being proportional to 
the coefficients of solubility of butter and other fats in that 
mixture. — C. A. M. 

OROANIC^QUANTtTATIVE. 

Incineration of Organic Matter facilitated by the use of 

Pumice Stone . Duyk. Ann. Chim. anal, appl., 

1904, 9, 252—254. 

CoAusEi-Y powdered, recently calcined pumice stone, mixed 
in equal weight with the solid or extractive to be incinerated, 
is recommended to facilitate the burning off of organic ! 
matter. By its aid a perfect ash is readily obtained with | 
the most refractory nitrogenous substances, such as albumin, 1 
wool, or yeast, which are notoriously difficult to incinerate | 
completely by ordinary methods. — J. O. B. i 


Methyl Alcohol; Determination of in the Products 

of the Distillation of Wood. M. J. Stritar and 
II. Zeidler, Z. anal. CUem., 1904, 43, 387—400. 

The authors employ the indido method for this purpose 
and use an apparatus similar to that described by Zeisel 
and Fanto for the determination of glycerin (this J., 1902, 
992). The reaction between the methyl alcohol and the 
hydriodic acid (s]). gr. 1 • 70) is allowed to take place 
directly in the apparatus, and not in a closed tube. 

Crude Wood Spirit. — 5 c.c. are measured out in a 
pipette (the weight of the volume delivered being previously 
ascertained) and diluted to 500 c.c. This solution is used 
for the determination. 

Crude Vdute Wood Spirit. — 10 c.c. are diluted with 
about 40 c.c. of water and ^haken with 0-5 grm. of animal 
charcoal for 1 5 minutes. The mixture is then filtered and 
the filter washed with water until the filtrate measures 
100 c.c. 

Crude Wood Acid. — 50 c.c. are neutralised with sodium 
carbonate, diluted to 250 c.c. and filtered. 100 c.c. of the 
dark coloured filtrate are then rendered alkaline with 
sodium hydroxide and distilled. .50 c.c. of distillate are 
collected, treated with animal charcoal, and the 
determination proceeded with. 

With regard to the influence of other substances in these 
distillation products, only allyl alcohol and esters greatly 
interfere with the results. The first is separately deter- 


I 


mined by the bromine method and allowed for, whilst the 
quantity of esters in the sample is obtained from a 
determination of the ester value. — W. B. f'. 


Methyl Alcohol in Commercial Formaldehyde j Determina- 
tion q/'-— , M. J. Stritar. Zeits. anal. Chem., 1904, 
43, 401—402. 

Five c.c. of the formaldehyde solution arc diluted with 
100 C.c. of water, an excess of ammonia added, and the 
mixture distilled. Fifty c.c. of distillate are collected, made 
slightly acid with acetic acid and dilated to 100 c.c. The 
methyl alcohol is then determined by the iodide (Zeisel) 
method as modified by the author. The small quantities of 
formaldehyde found in the distillate, do not affect the result. 

-w. r. S. 

Umaponifiahh Matter in Oils and Fats { Determination 
0^— .-T-]. J. Huwart. lies Corps gras ind., 1904, 30, i 
194— lO.*), 210—211, 228—2^9, 242—243, 258—259, 
274—275, 290—291, 306—307, 322—323. Chem. Centr., 
1904, 2, 158—159. 

Accoudisg to the author the usual methods for the deter- 
mination of the unsaponifiable matter in oils and fats are 
all inaeburate. The following method is recommended 
5 grms. of the oil or fat are boiled for at least ^ hour with 
10 c.c. of a 20 per cent, alcoholic caustic potash solution 


under a reflux condenser, and hydrochloric acid k then 
added until the liquid k nearly aentral. The Rqtdd soap 
whilst still warm is transferred to a separating fhnnel, 
flask being rinsed several times with 35 c.c. of warm water ; 
15 C.C. of glycerin of sp. gr. l*26,;are added, and the whole 
well slmken, and extracted with 60 c.o. erf ether. The 
aqueous layer k separated, and again extracted with ethw. 
The combined extracts are distilled to a small hulk, and 
the residue treated with 1 drop of phcnolpbtbalein solution 
and a few drops of a 3 per cent, alcoholic caustic potash 
solution, and a few grms. of finely-broken glass added. ' 3^0 
remainder of the ether is then distilled off, the reridue dtihd 
for 2— 2 1 hours at 95°— 100'’ C., and then treated trith 
45—50 c.c. of anhydrous ether or light petroleum spirit 
(b. pt., below 80® 0.). After 12 hours, the solution ii 
filtered, the residue washed several times with ether, the 
filtrate and washings are evaporated very slowly* and the 
residue is dried for 1^— hours at 100'’ C. The author 
obtained the following results with this method Oil from 
Lotta molva, 1*02— 1-07; oil from Merlangus trfrelka, 
0*88 — 0*09; nil from Clupea sprattus, 1’362; oil from 
Lanina carnubica^ 1*51 — 1*66 ; olive oil, 0*7— 0*8; pute 
butter fat, 0*33— 0*44 ; and margRrine fht, 0'C5 per cent. 
The unsaponiftable matter consisted for the most part 
(7.5 — 85 per cent.) of cholesterol, wliioh was determined by 
converting it into its acetic ester, and determining the com- 
bined acetic acid in the latter.— A. S. 

Halogen Absorption of Oils; Comparison of the Hilbl, 
WtJSf Danus, and Mcllhiney Methods of Determinmg 

the . L. M. Tolman. J. Amer. Chem. Soc., 1904, 

36, 826 — 837. (See also Archbult and Harvey, thk J., 
1902, 1437—1439.) 

The author's experiments have led him to the oonolalion 
that the results obtained by the methods of Wijs and Hanos 
are more reliable than the Hiibl values. The solution of 
Hanus is readily prepared, and gives results agreeing more 
closely with current figures, but for rapid absorption ; an 
excess of 60 to 70 per cent, is required. In the ease of WiJs’ 
solution an excess of 35 per cent, is sufficient, but the results 
are higher. With either metliod 80 minutes k a sufficient time 
for complete absorption, though Wijs’ method is about 
three times as rapid. The solution of Hanus is less. affected 
by light than the other solutions. Acetic acid is a more 
suitable solvent for the active agent than caxlmn tetra* 
chloride, which gives unsatisfactory results in ordinary 
work. If, however, the amount of substitution k.tG he 
determined, a solution of iodine chloride in carbon tetta* 
chloride is the best reagent. For instance, in the oase>^ of 
rosin oil the following iodine values were obtained afri^r 
30 minutes : — 


— 

i 

Total. 1 AiUlltion. j 

Substitution. 

Iodine chloride in 

carbon ^ 

1 


tetrachloride 

f 

237*0 1 5*46 

M5t7 

Iodine bromide in 

carbon 

1 


tetrachloride 

1 

190^8 24*50 

85*8' 

Bromine.. 

1 

237*0 6’40 

mT 


-C. A, M, 


Glycerol ; Notes on the Determination of — . [BichrOo 
mate Method.'] Taurel. Monit. Scient., 1904, 18, 574— 
577, 

Sbverat. details are mentioned, the ohservanoe of wiiiclt^s 
considered (o be necessary in order to obtain oonect .reitflts 
by this method. In the first place, the glycerin should 
be carefully neutralised before precipitating the 
with lead solution. I’he latter should consist of n 4ijpliki<rft 
of di-basic lead acetate or a mixture of sesqubbasic^ani 
di-basie lead acetate. Any excess of the latter a^ded,,jn«iH 
be removed before adding the chromic acid solutioni - It k 
preferable to carry out the oxidation in a flask uttaclied to 
a reflux condenser. — W. P. S. . \ 


Chromed Hide- Powder Questioni 
‘ XIY., page 830. 


F, Kopeckyii''"""'^'^. 

’ * I * .*, 
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XXIT.-SCIBNTIPIC & TECHNICAL NOTES. 

Diamond / Action of Radium Emanations on . Sir W. 

Crookes. Proc. Roy. Soc., 1904, 74 , 47 — 49. 

It has previously been shown that when diamonds ate 
erpoaed to the impact of radiant matter in a high vacuum, 
they exhibit phosphorescence of different hues, and assume 
a dark colour, owing to the formation of a coating of 
graphite. The author selected two Ringani diamonds. A 
and R, weighing respectively 0*960 and 1*020 grains; and 
of the same very pale yellow “ off colour.” B was kept 
first for a fortnight, and then for a further six weeks, close 
to a quartz tube containing about 15 mgrms. of pure 
radium bromide sealed in vacuo ; it phosphoresced brightly 
and continued to glow the whole time of the experiment. 
At the end, no appreciable difference in colour between the 
two diamonds could be detected. B was then kept for 
73 days in direct contact with radium bromide, at the end 
of which period, it was distinctly darker than A and had a 
bluish-green tint. After removing the graphite from B by 
treatment with nitric acid and potassium chlorate, the two 
diamonds were equally bright and transparent, but B had a 
pale bluish-green colour. This alteration of colour may be 
of commercial importance. It was found that the diamond 
B was strongly radio-active after it had been removed from 
the radium bromide for 35 days, during 10 of which it was 
being heated in the mixture of nitric acid and potassium 
chlorate, to remove its outer skin of graphite. — A. S. 

Photochemical Reactions in a Homogeneous System ; Rever- 
sible — — . 1. Anthracene and JJi-Anthracene. R. 

Luther and F. Weigert. Sitzungsber. Kgl. pr. Acad. 
Wiss., Berlin, 1904, 828—839. Chem. Oentr., 1904, 
2 , 117. 

Under the influence of suidight, anthracene in solution, as 
observed by Fritzsche, and also, according to the authors, in 
the solid condition and as vapour, changes into dianthracene 
which, in the dark, is again converted into anthracene. The 
transformation is especially rapid under the action of light 
from a mercury vapour electric lamp. The conversion of 
diauthracene into anthracene in the dark, is complete ; but, 
in the case of the reverse reaction in the light, a condition 
of equilibrium is finally attained, the proportions of the two 
compounds depending upon various factors, such as the 
hature of the solvent and of the source of light, the intensity 
of the light, the surface illuminated, the volume of the solu- 
tion, &c. The reactive power of anthracene is considerably 
increased under the influence of light, e.g., when exposed to 
light, anthracene is oxidised by the air with the production 
of a yellow coloration. — A. S. 

Diphenylcarbonic Ester ; Action of a Trace of some Salts 

and of Caustic Alkali on . R. Fosse. Comptes 

rend., 1904, 139, 141— M3. 

The author has previously shown that diphenyl carbonate, 
when heated with a small quantity of dry sodium carbonate, 
decomposes with formation of carbon dioxide, phenol, and 
phenyl-o-phonoxyhenzoate, in accordance with the equation ; 
2(CflFl4)2CC)3 => CO, + C,H,OH + Cflll.CCOoQHsXOCfiHj). 
He now finds that small quantities of trisodium phosphate, 
diiodium arsenate, sodium hi- and tetraborate, di- and 
monosodium salicylate, sodium ethylate, sodium hydroxide, 
and potassium hydroxide are also capable of causing this 
decomposition. — A. 8. 

Enzymes ; Study of the Instability of . K. Aso. Bull. 

Coll. Agric., Tokyo, 6, 57—75. Chem. Centr., 1904, 
2 , 79. 

In order to elucidate the nature of the labile groups present 
in enzymes, the author studied the action of cyanogen, 
nitrous and nitric acids, hydrazine, methylhydrazine, and 
hydroxylamine on different enzymes. It was found that : 
(1) The activity of enzymes is not destroyed in very dilute 
solutions by small quantities of cyanogen ; this is a further 
essential difference in the behaviour of living protoplasm 
and tliat of enzymes. (2) Very dilute nitrous acid has a 
greater destructive action on the activity of enzymes than 
nitric acid of the s^me concentration. (3) Hydrazine, 


methylhydrazine, and hydroxylamine in dilute neutral 8oll^> 
tions destroy the activity of enzymes. The bchavionr of 
the enzymes can be best explained if the active groups 
are aldehyde or ketone groups. (See also this J.. 1904. 
687.)-A. S. 


Das Photooraphiehen mtt Films. “ Photogratiiischb 
Bibliothkk,” Bd. II. Dr. E. Holm. Gustav Schmidt’s 
Verlag, Berlin, W., 10. 1904. Price M. 1.20. 

8vo volume, containing 64 pages of subject-matter and a 
table of contents. This pages are illustrated with 61 en- 
gravings, and the subject is treated under the following 
heads : — A. Functions and Varieties of Films. Ordinary 
and Orthochromatic Films, and Films for Tricolour Photo- 
graphy. Celluloid, Paper, and Gelatin Films. B, Advan- 
tages and Drawbacks in Films as opposed to Glass Plates. 
I. Advantages of Films. II. Disadvantages. C. Prepara- 
tion of Films. (i.) Mechanical Preparation, &c. (ii.) 
Exposure, (iii.) Development, (iv.) Further Treatment of 
Films, (v.) Different kinds of Film-Cameras, &c. 

ELECrRO-CnEMisiRv. Part I. General Thkort. By R. A. 

Leiifkldt, D.Se., Professor of Physics at the East London 
• Technical College. Including a chapter on the Relation 
of Chemical Constitution to Conductivity. By T. S. 
Moore, B.A,, B.Sc., Lecturer in the University of 
Birmingham. Longmans, Green, and Cb., SO, Paternoster 
Row, London, E.C. ; also New York and Bombay. 1904. 
Price 5s. 

8vo volume, containing 2G0 pages of subject-matter, with 
55 illustrations. Pages 255 — 260 are devoted to tables, 
pages 261 — 268 to alphabetical indexes of names of authors, 
&c., and subjects. The subject-matter is treated under the 
following arrangement:—!. (R. A. Lehfeldt) Mechanism 
of Conduction in Electrolytes. 11. (T. S. Moored Relation 
of Chemical Constitution to Conductivity. HI. (R. A. 
Lehfeldt) Theory of Chemico-Electromotive Force. 


Craljr sRtport. 

I.-^GENERAL. 

National Bureau of Standards, U.S.A. : Annual- 
Report OF THE Director op the — for the 
Fiscal Year ended June 30, 1903. 

Government Printing Office^ Washington, U.S.A, 

The Office of Standard Weights and Measures of the 
Treasury Department was, on July 1, 1901, in pursuance 
of an Act of Congress approved March 3, 1901, super- 
seded by the Bureau of Standards. On July 1, 1903, a 
Department of Commerce and Labour was established, 
to which the Bureau was transferred. The functions 
of the Bureau of Standards are as follows The custody 
of the standards ; the comparison of the standards used in 
scientific investigations, engineering, manufacturing, com- 
merce, and educational institutions, with the standards 
adopted or recognised by the Government ; the construction, 
when necessary, of standards, their multiples, a d sub- 
divisions ; the testing and calibration of standard measuring 
apparatus ; the solution of problems which arise in connec- 
tion with standards ; the determination of physical constants 
and properties of materials. The Bureau will also furnish 
such information concerning standards, methods of measare- 
meut, physical constants, and the properties of materials! 
as may be at its disposal. For all comparisons, calibrations, 
tests, or investigations, except those performed for the 
Government of the United States or State Governments,, 
reasonable fees will be charged. 


Aug.81.1»4.1 


NEW BOOKS; TBADB BBBOBT. 
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lu the Annual Report of the Director, detailed descrip- 
tions of the various departments of the Bureau and of their 
ft}uipment are given. The number and value of the tests 
completed during the fiscal year ended June 30, 1903, are 
given in the following table 


Nature of Teit. | ' - 

i No. I V'u.lu('. I No. I Valuo, No. I Vnlur 


1 Dols I Ooho 

L('Fii?th I 80S 1 80- 00 ; 111 i;w.5r> 47u i 2or-i,T 

Wright I -‘>1 3*"*‘00 1 100 I 100-2.1 400 ' 

Cjiptit'iiy 204 imti j 10 , (r75 301 , lSO-50 

I’hotoniotry i 1 2*.10 .. .. 1 i 2‘50 

Tenipnraturc ' 284 220-0:1 116 40-10 .-{wo 2(urS2 

Elcclncal 13 71 ‘00 60 I 172-60 00 , 213-60 

Sundry 10 tO'OO 4 2-10 14; 42-10 

Total I 1,-201 083*78 ‘ 405 | 4.15* :U 1,000 ' 1.4:i{ei2 


Dols. 

Fees re-eived, 1002-3 48S-90 

Fees for ((!8ts not coniplotod Uui uiK 1002-3 :i;r0.l 

Fees ior tests eomj)letiod, 1002 3 1.16*.‘U 

Accompanying the report are seven Bureau circulars 
dealing with : (1) Vi-nfication of Standards and Measiu-ing 
Jnstruinents ; (9) Verification of Metal Tapes ; (3) Verifi- 
cation of Standards of Mass ; (4) Verification of Standards 
of (Japacity ; (5) Testing of lOhnical 1 herinometers ; (fi) 
X'ei-ification of l^lectrical Standards and Measuring Instru- 
ments; {1) Byromcter Testing and Heat Measnreinents. 

-A. S. 


The consumption of pyrites, and consequently the pro- 
duction of sulphuric acid, has decressed slia-htly. The 
mauufacture of ** concentrated ’* sulphniic acid, begun in 
1902 at Lyons by the Volta •ompiny, continued in 1908. 

The glue and gelatin trade sutlered from over-production. 
The general industrial crisis throughout France prevented# 
the French industry from absorbing the surplus production, 
nor has production lagged behind in other countries ; the 
import into France also increased from 1,992 tons in 1902 
to 2,428 tons in 1903. The inci-ea.se in export from 7,794 
tons in 1902 to 7,94H tons in 1903 did not suftlce to relieve 
the congestion of the market, and a considerable fall in 
prices resulted. 'J'he activity of the bone manure industry, 
on the other hand, kee])ing up the price of raw material, 
placed the glue and gelatin industries in an abnormal 
position. This brought about an appe-al from the manufac- 
turers for a higher protective tariff, which was granted, it 
being fixed at 1 1 fr. jier 100 kilos, general tariff, and 7 fr. 
TjO c. per lot) kilos, nainiranm tariff. 

Reduction in the output of idiosphonis was general in 
1903. The consumption is stationary and the activity of 
the factories is dependent on the export demand. The 
export of white phosphorus fell from 89 J, tons in 1902 to 
r>U tons in 1903, whilst red phosphorus increased from 
48,* to 65?v tons for the same penod. 

The consumption of stearine and soap was as follows: — 
1884, 30,.500 tons; 1900, 28,000; 1901, 25,750; 1902, 
25,400 ; 1903, 24,600. The export is maintained, but does 
not counterbalance the decrease of consumption in France 
itself. The export of candles during the last throe years 
was as follows: — 1901, 4,402 tons; 1902, 4,348; 1908, 
4,381 . Small factories are gradually disappearing. 

There are, two manufactories at Lyons for turning out 
rubber goods 'J'he factory at Lacollouge has produced a 
new article — ^Imrdcned imitation rubber— at a cost far below 


Fkdkuatei) Malay States; Expohts of the ] 

IN 1903. 

Bd. of Trade J., Awj, 4, 1904. 

Tm and tin ore contributed 71 i million dols. to the 
exports, an increase of 14 \ per cent, in value an<l of 7 per 
c(‘ut. in quantity of tin, and over loj per cent, in that of 
tin in ore. Pahang sent out an increase of 2,000 piculs 
of tin (25,275 against 23,1 14 piculs). Gold hulhoii from 
Pahang fell to 12,441 oz., representing a value of 565,366 \ 
dols, a decrease of 7,113 oz. and of 170,000 dols., hut ! 
the export from Negri Semhilan rose fioin 199 oz. in 1902 
to 2,370 oz. in 1903, and in value from 7,000 dols. to 
98,000 dols. Sugar, almost entirely from Perak, amounted 
to 391,595 piculs, valued at 1 ,807,679 dols., a decrease in 
<|uantity but an increase in value, as compared with the j 
figures for the ‘previous year, which were 421,880 piculs 
and 1,705,504 dols 

Rubber was exported from Negri Semhilan to the value 
of 250 dols. in 1902, and 3,713 dols. lu 1903. Garabier 
exports reached 386,675 dols., a decrease of some 25,000 
dols in value and of 3,000 piculs in quantity ; the decreahe 
occurred in Negri Semhilan. Jungle guttas of all kind^ 
rose in value from 41,000 dols. to 68,000 dols., and in quantity 
from 531 to 625 piculs, Pahang alone contributing to the 
extent of 53,000 dols., on advance of 19,000 dols., and 
Selangor liaving a trade of 13,000 dols. compared with less 
than 1,000 dols. in 1902. 

J^YONs (Fuanok) ; Chemical Industry in . 

Foreign Office Annual Series, No. 3243. | 

The following table shows the consumption of pyrites in 
Lyons in 1901-3 : — | 


— ! 

1901. 

1902. 

i 1903. 

1 

Froiluction of mines of St. Bel 
Export 

Tons. 

307,600 

53,000 

Tons. 
815,000 
64,000 ! 

Tons. 

820,000 

I 117,000 

Import of pyrites , 

264.000 

206.000 

2.51.000 

171.000 1 

203,000 

1 20.5,000 

Consumption 

469,000 

422,000 

' 408.000 


ordinary hardened rubbor, A curious economic phenomenon 
has taken place of late years in the French rubber industry. 
Bordeaux has recently taken the place of Antwerp as the 
rubber market for France. The figures showing the 
imports into Bordeaux are as follows; — 1898, 89 tons; 
1899, 175 ; 1900, 239 ; 1901, 235 ; 1902, 678 ; 1903, 1,113. 

The consumption of indiaruhber both at Glermont- 
Ferrand and at Lyons for electrical machines, and for tyres 
for automobiles and bicycles, has brought these cities to 
form new cummeicial connections. 

Madahaboar; Thade of IN 1903. 

Bd. of Trade ,L, Aug. 4, 1904. 

Below are given the values of certain articles exported 
from Madagascar in 1903. The figures iu braoketo are 
those for 1902 Gold, 5,856,778 fr. (4,128,612 fr.) ; rubber, 
2,581,439 fr. (545,630 fr.) ; bides, 1,214,686 fr. (734.890 fr.); 
wax, 556,018 fr. (789,519 fr.). 


VII.— ACIDS, ALKALIS, Etc. 

Sulphur Trade of Sicily. 

Bd. of Trade J., Aug. 4, 1904. 

The exports of sulphur from Sicily during the 12 months 
ended June 30, 1904, amounted to 505,629 tons, as com- 
pared with 484,850 tons in the similar period of 1902-3. 

The stock cf sulphur remaining in Sicily at the end of 
June last was 278,025 tons, as compared with 287,878 tons 
and 276,589 tons respectively on the same date in 1903 
and 1902. 

X.—METALLDBGr. 

New South Wales; Mineral Production of ----- 
Bd. of Trade J., Aug. A, 1904. 

According to the annual repoit of the Department of 
Mines, New South Wales, the value of the mineral pro- 
duction of the State for the year 1903 was 6,059,48fiL, 
this being a net increase of 421, 84 If. over that of tbe 
previous year (see this J., 1908, 767). All the principal 
miuerals shew satisfactory increases in value. 
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The production of gold from oren, &c. mined in the 
State during 1903 was 295,776 oz. crude (equal to 
254,260 oz. line), valued at 1,080,029/.. as compared with 
190,316 oz. crude (equal to 161,255 oz. fine), valued at 
684,970/., for the preceding year. A statement of the 
^ yield obtained by dredges during the past four years shows 
an increase from 8,882 oz, in 1900 to 27,288 oz. in i 
1903. The chief centre of the gold dredging operations is 
in the Araluen division. There were fourteen plants at work 
there at the close of the year, and they contributed 53 per 
cent, of the value of the yield obtained by this branch of 
of the industry. 

The total quantity of coal produced io New South Wales 
to the end of 1903 is estimated at 109,741,916 tons, valued 
at 44,021,103/. The production for 1903 was 6,354,846 
tons, valued at 2,319,660/., as compared with 5,942,011 tons, 
valued at 2,206,598/. for the previous year. 

The total production of kerosene shale for 1903 was 
84,776 tons, valued at 28,617/., this being a decrease of 
28,104 tons, and 81,100/. in value, on that of the previous 
year. 

The estimated net value of silver, silver-lead, concen- 
trates, ores, &c. for 1903 was 1,. 50 1, 40.3/., and with lead and 
zinc added, the total value was 1,626,576/., or an increase of 
128,114/. in the value of the output as compared with the 
previous year. 

From ores raised in the State during the year, the value 
of the copper produced was 431,186/., as compared with 
308,923/. for the previous year. The quantity of tin ore 
obtained by the dredges during the year amounted to 244 
tons, valued at 20,100/. 

At the close of the year there were six plants equipped 
primarily for saving tin at work, while three dredges were 
saving tin as well as gold. Several additional plants were 
on the point of starting operations, and others were in the 
course of construction. The output of tin ore during the 
year 1904 is therefore likely to be largely augmented from 
this source. 

Manganksk Oku Inuustry or Russia. 

Foreign Office Annual Series, No. 3206. 

The following figures show the quantities of manganese ore 
exported from Jlatoum during the year 1903 to the countries 
named : — Russia, 58,420 tons ; Netherlands, 50,900 tons ; 
Belgium, 5,125 tons; total, 109,445 tons. 

The stock of manganese ore at Tehiatouri at the end of 
1908 was over 328,000 tons, mostly of good quality, and the 
market prices varied from 6 to 7 kopeks per pouJ to 
2</, per 86 English lb ), less an allowance of 15 to 20 per 
cent, on the weight for waste. iSteamers are loaded almost 
entirely at Poti from waggons coming direct from Tehiatouri. 

Minekalb in Barciclona (Spain). 

Foreign Office Annual Series, No. 3237. 

Further progress has been made in the working of the 
arsenic and galena mines, from which, during the year, 
6,982 tons of arsenical pyrites were sent to the smelting 
works at Badalona, producing 2,350 tons of white arsenic 
which, with the exception of 43 tons, was exported at a 
very profitable price. 

The past year has seen the first shipment of iron ore 
from a mine in Catalonia, a British firm having shipped at 
Culera (a small port near Port Bou) 2,200 tons of iron 
ore, proceeding from the mines of Celra, in the proi^inoe 
of Gerona, for Newport, Mon. 

XIJ.^FATS, FATTY OILS, Etc. 

Olive Oil; Production of in Spain. 

Monit. Offic. du Commerce. Bd. of Trade J., Aug. 4, 1904. 

In 1903, the area of laud devoted to the cultivation of 
olives amounted to 1,383,803 hectares,'*' an increase of 
173,042 hectares over the average for the last 10 years. 
The production, however, shows a decrease, being 1,975,803 


* Hectare == 2*47 acres. Quintal m 220) lb. 


quiuthls, as compared vfith an average of 2,195,743 quintals 
during the last 10 years. 

A large portion of the oil produced is consumed in Spaio ; 
the remainder is sent to France, chiefly to Nice, Aix, and 
Salon, where it is refined and mixed with oil produced 
in Provence, consumed in France, or exported to other 
countries. 


XI/I. A.^PIGMENTS, PAINTS, Etc. 

Sienna ; Burnt Italian : U.S. Customs Decision. 

Julg 18, 1904. 

Burnt sienna earth, showing on analysis water 9*80 per 
cent., iron oxide 82*75, and alumina, silica, and sulphates 
7*45 per cent., was assessed for duty at 30 per ceut. ad 
tfalorem, as a “ colour,’’ under paragraph 68 of the present 
tariff. The Board of General Appraisers overruled this 
action, and sustained the claim of the importer that it was 
properly dutiable at | cent per lb., under paragraph 49, as 
“ sienna, w^ashed, powdered, or pulverised,” on the ground 
that the evidence showed it to he sienna, and that there 
\ras no recognised dividing line between sienna earth and 
iron oxide. — R. W. M. 


XII/. B.— RESINS, VARNISHES, Etc. 

Wood Turpentine; Manufacture of iw 

Savannah, U.S.A. 

Foreign Office Annual Series, No. 8240, Aug. 1904. 

“ Wood turpentine,” that is, a somewhat inferior quality 
of spirit of turpentine, is now being manufactured in the 
Southern States from pine knots, roots, &c., which sources 
of supply have hitherto been allowed to go to waste in 
abandoned pine lands. The new industry, as yet, is only 
in the experimental stage, hut it is being watched with 
interest by naval store dealers, who hope that an article 
produced in this way may be useful in the industrial arts, 
where cheaper grades are utilisahle, and where it is not 
necessary to use the high standard qualities of spirits of 
turpentine which so far can only be obtained by distilling 
the pure gum of the pine tree. 

XIII. C.— INDIA-RUBBER, Etc. 

Crude Gutta-Percha Trade ; Control of rt 

THE Chinese. 

India-Rubber J., 1904, 28 , 127—128. 

In a pamphlet recently issued by the Philippine Depart- 
raent of the Interior, P. L. Sherman states that the entire 
crude gutta-percha trade is practically controlled by the 
Chinese in Singapore, the secrets of boiling, working over, 
mixing, adulterating, and colouring being closely guarded. 
Philippine gutta-percha is collected by natives, who receive 
from the middleman about 10 Mexican dols. per picul of 
162^ lb. The middleraau carries the material to the coast 
and sells it to the Chinese exporter at the rate of 40 — 80 dols. 
per picul of 137^ lb. The forestry dues (5 — 7 Mexican 
dols.) are paid by the exporter, who sends the gutta-percha 
to Saudakan (North Borneo) or Singapore, where it is sold 
for 100 — 150 Mexican dels, per picul of 133^ lb., as IVorth 
Borneo gutta-percha. It is stated that the Chinese in pre- 
paring the crude material for the European market ore 
guided by smell, colour, toughness, and the softening and 
harden ing test in hot and then cold water. So long as the 
collecting of the gutta-percha is in the hands of wild natives, 
and the mauipulating aud sale are controlled by the Chinese, 
there is no hope of the gutta-percha trade being placed on 
a fair basis. — A. S. 

Rubber Production of the Congo Free State.) 

Bd. of Trade J., Aug. 4, 1904. 

The total value of the rubber exported from Congo 
during 1903 is estimated at 1,898,754/. 
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XfV.—TA.NmNat LSA.THER, OLOE, Etc. 

Qitebraoho in Paraguay. 

Foreign Office Annual Series j No, 3241. 

The quebracho extract business of Para^tuay has greatly 
increased of late years, the value of the export having risen 
from 3,056/. in 1900 to 18,779/. in 1901, 44,032/. in 1902, 
and 60,12.')/. in 1903. 

Chestnut Wood Extract; Exports of from 

Bastia (Franck). 

Foreign Office Annual Series, No. 3246. 

In 1902 the total export of extract of chestnut wood for 
tanning to the principal markets outside France were 
6,000 tons, Hamburg taking more than half; but Liverpool 
was the largest buyer in 1903, when the shipments were: — 


Barrels. Tons. 


Liverpool i 15.2(10 | 4,l(m 

IliunburK | 1 K500 . 

Antwerp | 5.000 l.BO# 

J/indon , 2,000 1 700 


Total 37. 000 I 10,200 


XVI.— SUGAR, S7ARCH, Etc. 

Sizing Starch: U.S. Customs Decision. 

July 28, 1904. 

A mixture of tapioca and potato starches was decided to 
be dutiable at 1?^ c. per lb., under paragraph 285 of the 
present tariff, notwithstanding that tapioca by itself is free 
of duty. The claim of the importer that it was dutiable at 
20 per cent, ad valorem under section 6 as a “ manufactured 
article unenumerated ” was overruled — It. W. M. 


XVIl.^BREWING, WINES, SPIRITS, Etc. 

Alcohol ; Octroi Tax on — . 

U.S. Customs Decision. 

The Treasury Department has directed an appeal to the 
( ircuit Court of Appeals from the decision of the United 
States Circuit Court on the above (see this J., 1904, 784). 
Until this question is finally settled by the Circuit Court of 
Appeals, the decision of the lower court will not be followed i 
by the United States Customs. — R. W. M. 

XX.-FINE CHEMICALS, Etc. 

Pktit-ouain Oil ; Exports of from Paraouay. 

Foreign Office Annual Series, No. 3241. 

The value of the export of oil of petit-grain from Paraguay 
(luring the last few years was as follows : — 1898, 1,920/. ; 
1899, 2,442/.; 1900,3,818/.; 1901, 5,350/.; 1902, 5,831/.; 
1908, 7,183/. 

Glycerin Tannate: U.S. Customs Decision. 

Julg 22, 1904. 

A compound of glycerin and tauniu made by a patented 
process, was assessed for duty at 30 c. per lb. as “ tannic 
acid ” under paragraph 1 of the present tariff. The Board 
of General Appraisers overruled this action, and sustained 
the claim of the importer that it was dutiable at 25 percent. 
ad valorem under paragraph 3 as a " chemical compound.” 

—R. W. M. 

CouMARiN: U.S. Customs Decision. 

Mg 18, 1904. 

Synthetic coumarin, produced from coal tar, was decided 
to be dutiable at 20 per cent, ad valorem, under paragraph 
15 of the present tariff as a ** preparation of coal tar, not a 


colour or dye, and not medicinal.” The assessment of dut} 
at 25 per cent, ad valorem, as a “ obomioal compound,” 
under pareigruph 3, was overruled. — R. W. M. 


l^atent list. 

N.B.— In these lists, [A.] means "Application for Patent,*' and 
.[O.S.] "Complete Specification Accepted." 

Whore a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates i^iven are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Acoepte(i! those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


L— PLANT. APPARATUS, AND MACHINERY. 

[A.] 16,855. Heinrich, Dierks, and Mollmann. Centri- 
fugal liquid separators. [German Appl., Jan. 80, 
1904.]* Ang. 2. 

„ 17,097. Wills. Furnaces. Aug. 4. 

„ 17,098. Wills. Furnaces. Aug. 4. 

, 17,199. Merlens. Uniform coating of cylinders 

with deposit forming liquids. Aug. 5. 

„ 17,301. Doulton and Hopkins. Furnaces. Aug. 8. 

„ 17,314. Howorth (Soc. I’ranq. de la Viscose), 

Cocks or taps for viscid liquids. Aug. 8. 

„ 17,357. Bell. Drying apparatus. Aug. 9. 

17,435. Heymann and Hey. Apparatus for sepa- 
rating and condensing the vapours of volatile 
liquids. Aug. 10. 

„ 17,536. Steele. Furnaces. [U.S. Appl., Aug. 11, 

1903.]* Aug. 11. 

[C.S.] 16,724 (1903), Schnbckel. Process and apparatus 
for the cooling of liquids. Aug. 1 0. 

„ 16,725 (1903). Schndckel. Jet condensers. Aug. 10. 

„ 20,777 (1903). McNeil and McNeil. Evaporating 

or concentrating apparatus. Aug. 17. 

„ 21,183 (1903). Simpkin. See under X. 

„ 21,471 (1903). Newton (Bayer and Co.). Steam 

meter. Aug. 10. 

„ 21,896 (1903). Thomas, Richardson, and Davis. 

Apparatus for roasting chemicals and the like. 
Aug. 17. 

„ 5094 (1904). Soc. Anon. ITnd. Verri^re et see 

derives. Processes for heating carbonaceous 
material applicable for chemical and other 
similar processes. Aug. 17. 

„ 5485 (1904). Browne and Chandler. Condensing 

and cooling of gases, vaponrs, and liquids. 
Aug. 10. 

„ 8481 p904). Sa^asser. Apparatus for puiifying 

liquids by centrifugal force. Aug. 10. 

„ 11,752 (1904). McKenna (Holst and Fleischer). 

See under XVII. 

„ 14,075 (1904). Gostling. Continuous vertical kilo. 

Ang. 10. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 16,869. Affleck. Method of improving the yield of 
hydrocarbons from carbonaceous matter, Aug. 2. 

„ 16,893. Bloxam (Bradley). Gas producers, Aug, 2. 

„ 16,9)6. Mitchell and Marriott. Binding material 

for coal dust and the like. Aug, 2. 


V 
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[A.] Iraray (De Madaillan). Manufacture of 

filuments for electric glow lamps. Aug. 5. 

„ 17,247. Kelly, Billington, atul Weir. Fuel for ga.s, 

oil, and other fires, lor lightiug piirposca, and 
for utilising the Maste products of combustion. 
Aug. 3. 

„ 17,497. llessej. Maimfuctuie of peat fuel. [Ger- 

man Appl., April 2.'), 1904.]* Aug. 11. 

„ 17,57(t. Williams. Ga? produci-rs. Aug. 12. 

,, Hj.'iSO. Patterson. Method of treating coal for 
coking purposes.* Aug. 12. 

„ 17,661. Kedfern (Poetter and ( 'o.). fioking ovens. 

Aug. 13. 

[C.S,] 10,6ft7 (1903). Grayson. Manufacture of artifi- 
cial fuel. Aug. 17. 

„ 17,074 (190,3), Plate and Lieh. Process for pro- 

ducing j)ii-coal and coke hTicpiets. Aug. 17. 

„ 17,283 (1903). Koppers. Coke ovens. Aug. 17. 

„ 17.471 (1903). Mu'dleton Agglomerant for use , 

in the mannfactiire of compressed fuel and a 
process of preparing tin* same, Aug, 17. 

„ 14,718 (1904). Carpe nter. Apparatus for use in 

the Lusitication of coal or other materials in the 
production of illuminating and Jicating ga?. 
Aug. 10. 

111.— DKSTIUJCTIVK DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 17,435. Hey maim and Hey. iSce unfJei- 1. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 17,274. Shillito (Aniline Colour and Extract Works, 
formerly ,1. R. Geigy). Manufacture of red and 
blmsh-red azo colouring inuttere. Aug 8. 

„ 17,318. Rauhford ((kvsselhi and Go.). Manufacture 

of gulphine colours Ang. 8. 

,, 17,589. Newton (Bayer and ( 4).). Maiiutacture of 

new anthTaquiimne derivatives Aug. 12. 

„ 1 7,590. Newton (Bayer and Co.). Maniifuctiire of 

new dyestuff’s of the authracene series. Aug. 12. 

['C.S.] 22,966 (1903). (foswayand The United Alkali Co., 
Ltd. Manufacture of sulphur dyes and of an 
intermediate jiroduct of the said manufacture. 
Aug. 17. 

„ 23,179 (1903). Johnson (Badische Auilin und Soda 

Fabrik). Production of colouring mutters of the 
anthracene series and of intermediate products 
relating thereto. Aug 17, 

23,188 (1903). Imray (Soc. Ghem Ind in Basle). 
Manufacture of sulphurised dyestuffs. Aug. 17. 

„ 9932 (1904). Oakes. Processes for extracting 

from vegetable iiiatteis, glucosidts possessing 
colouring or tunning properties, and also the 
products resulting from such processes. Aug. 17. 

V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TKXTlLEkS, YARNS, 
AND FIBRES. 

(A.] 17,152. Howortb (Soe. Fniiu;, de la Viscose). 
Devices for spinning and drawing artificial silk. 
Aug. 5 

,, 17,240. Destr^ie and Wiesclier. The dyeing of 

hanks or yarns.* Aug. 6. 

„ 17,242. Krais and The Bradford Dyers Assoc., 

Ltd. E'inishing piece goods. Aug. 6. 

„ 17,830. Mitchell. Processof removing grease from 

cotton waste. Aug. 9. 


OF OHBMIOAL INDU0TEY. [Aug. si, m 

[A.] 17,834. Parkinson. Method of prodacing piece- 
dyed striped cotton Venetians, and like cloths. 
Aug, 9. 

„ 17,368. Howorth (Soc. Fran9. de la Viscose). 

Machines for spinning artificial silk. Aug. 9. 

„ 17,437. Heymanri and Hey. Method and plant 

for removing grease and other impurities from 
woollen and other materials, Aug. 10. 

„ 17,447. Howorth (Soc. Fram,\ dc la Viscose). 

DevicesforspinDiugvisco.se. Aug. 10. 

[C.S.] 19,404 (1903). Miiller, Felt, and felled and like 
fabrics. Aug. 10. 

„ 7172 (1904). Wiley. Apparatus for waterproofing 

fabrics. Aug. 17, 


VIL— ACIDS, ALKALIS, AND SALTS. 

[C.S.] 19,505 (1903). Hardinghum (Soc. Minere e Fon- 
deri(‘ d’Antimonio). l^rodnction of oxysulphide 
of antiiuoiiy. Aug. 10. 

„ 14,848 (1904). Artigue, Apparatus for the com- 

mercial manufactnn* of oxygen. Aug. 10. 


VIII.— GLASS, POTTERY, AND ENAMELS. 

[A.] 17,230. Fleming. Maiiufactiu’c of earthenware 
and the like, Aug. 0. 

„ 17,235. Rohm. Composition for the manufacture 

of eeramie products, [French Appl,, Aug, 7, 
1903.]* Ang. 6. 


IX.— BUILDING MATEJtlALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 16,867. Sellars. AlanufaclurcMif cement. Aug. 2. 

„ 16,940. Muller and .Tarek. Heat non-conducting 

material. Aug. 2. 

„ 17,370. Rflsager. R(*volving cement burning fur- 

naces. Ang. 9. 

[C.S.] 15,181 (1904). Steeiibock. Manufacture of a 
material tor the production of (“euient. Aug. 17. 


X.— METALLURGY. 

[A.] 17,0)0. Wild. Method of extmeting gold from 
ores, concentrates, tailings, and the like. Aug. 3. 

„ 17,031. Jackman, Woodcock and Ledgard. Manu- 

facture of solder for aluminiutn. Aug. 3, 

„ 17,121. (A)W'per-(.'Oles. See tiff der XL 

„ 17,209 Hunt (Williamson). Thecjaniilc process, 

of extracting precious metals from ores con- 
taining them. Aug. 6. 

„ 17,231. Davies and Clark. Method of uniting or 

coating iron or steel with other metals. Aug. 6. 

„ 17,345, Plvaus. Treatment of zinc and other ores. 

Aug. 9. 

„ 17,407, Wolf. Separation of metals from their 

ores. Aug. 10. 

„ 17,430. Metals Corporation, Ltd., and Cowper- 

Coles. See under XL 

„ 17,481. Monroe. Gold milling. Aug. 11. 

„ 17,521. Swinburne and Rudorf. Treatment of 

poor ores. Aug. 11. 

„ 17,624. Leisel and Kiipper. Manufacture of sol- 

dering paste. Aug. 13. 

„ 17,630. Lurk. Metallic alloys. Aug. 13. 
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[A.] Daries and Clark. Method of uniting or 

coating iron and iteel with other metals, and 
duxes employed for that purpose. Aug. 13. 

„ 17,670. Heyl-Dia. Condensing of metal vapours 

from blast and other furnaces and apparatus 
therefor. Aeg. 13, 

[C.S.] 17,109 (1903). Sulman, Cattermole, and Kirkpatrick- 
Picard. Concentration of minerals from ores. 
Aug. 17. 

21,188 (1903). Simpkiu. Furnace for baking 
briquettes made of ore, concentrate, or other 
material. Aug. 10. 

21,299 (1903). Garrard and Ferranti, Ltd. Re- 
moval of scale from iron and similar metals. 
Aug. 10. 

,, 21,854 (1903). Chaudoir. Cadmium alloy. Aug. 17. 

„ 24,148 (1903). Weiller and Weiller. Production 

of metals, alloys, metallic oxides, and high 
temperatures. Aug. 17. 

„ 24,823 (1903). Irabert. Process for extracting 

from their sulphides, zinc and lead and all metals 
whose affinity for sulphur is inferior to that of 
copper. Aug. 17. 


XL— KLECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 17,011. Delafon. Voltaic cell or element. Aug. 3. 

,, 17,121. Cowper-Coles. The electrolytic deposition 

of metals. Aug. 4. 

,, 17,196. Schauli and Fetrides. Manufacture of 

plates and electrodes for storage batteries. Aug. 5. 

17,4.30. The Metals Corporation, Ltd., and Cowper- 
Coles. The electrolytic refining of copper. 
Aug. 10. 

,, 17,639. Thomson. Electrolytic cells. Aug. 13. 

„ 17,672. Dymond (Watson and Wheeler). Batteries.* 

Aug. 13. 

[CS.] 21,609 (1903) Creswick and Shaw. Electro- 
deposition of metals upon aluminium. Aug. 17. 

„ 9408 (1904). Neuburger and Minet. Method and 

apparatus for heating the charge of electric 
furnaces. Aug. 10. 

XI 1. -FATTY OILS, FATS, WAXES, AND SOAP. 

[A] 17,218. Armstrong and Armstrong. Manufacture 
of soap aud detergent compounds. Aug. 6. 

[C.S.] 14,216 (1904). Brown (Warden). Apparatus for 
filtering and washing oils. Aug. 17. 

XIII.-PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(A.) — PiOMBNTs, Paints. 

[CS.] 22,806 (1903). Newton (Bayer and Co.). Manu- 
facture of colour lakes. Aug. 17. 

(J?.) — Resins, Varnishes. 

[A.] 17,222. Walton. Manufacture of floorcloth, wall 
coverings, &c. Aug. 6. 

( C.) — In dia-Rdbbbr. 

[A.] 17,318. Price. Process for devulcanising aud re- 
generating rubber waste. [U.S. Appl., May 26, 
1904.]* Aug. 8. 

„ 17,579, Tiehsen. Manufacture of a substitute for 

indiarubber.* Aug. 12, 




[C.S.] 17,156 (1903). Frankenbturg, Ltd., Frankonburg 
and Betteridge. Rubbef iiHMations or oomponnds. 
Aug. 17. 

XIV.— TANNING, LEATHER, GLUE, SIZE, Em 

[A.] 16,888. Hannemann. Non-desiocating depilatories.* 
Aug. 2. 

[C.S.] 9932 (1904). Oakes. See under IV. 

XVI.— SUGAR, STARCH, GUM, Etc. 

[C.S.] 16,750 (1903). Harrison (F. Hlavati and Co.). 
Manufacture of sugar. Aug. 10. 

„ 23,703 (1903). Bate. Drying starch from rice or 

other amylaceous products. Aug. 17. 


XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 16,992. Baker and Ling. The sulphuring of hops, 
malts, and other materials, with special reference 
to the avoidance of coutumiQation with arsenic, 
aud apparatus therefor. Aug. 3. 

„ 17,438. Hunt. Manufacture and maturing of spirit. 

Aug. 10. 

„ 17,651. Linzel and BisohofP. Production from 

fermented fluid of a drink free from alcohol, by 
means of a vacuum. Aug. 13. 

[C.S.] 19,472 (1903). Henry. Apparatus for assisting 
the aerating of grain for malting, distilling, & 0 i, 
during the steeping ijrocess. Aug. 10. 

„ 11,752 (1904). McKenna (Holst and Fleilicher), 

Malting and drying drums. Aug. 10, 


XVIIL— FOODS ; SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

(£f.) — S anitation; Water Puripioation. 

[A.] 16,931. Dorling. The sterilisation of water.* 
Aug. 2. 

„ 16,934. Lake (Jewell). The purification of water. 

Aug. 2. 

„ 17,307. Walter. Water purifying apparatus. [Ger. 

Appl., Sept. 21, 1903.]* Aug. 8. 

[C.S.] 17,661 (1903). Boult (Vasseux). Treatment of wash 
and other waste waters or residues. Aug. 17. 

„ 20,021 (1903). Turner. Treatment of trade effluents. 

Aug. 17. 

„ 14,709 (1904). Wheelwright and Fiske. Apparatus 

for removing oil and greuse from garbage or offal. 
Aug. 10. 

„ 15,235 (1904). Wheelwright aud Fiske. Process 

of cooking garbage or offal and removing the oil 
or melted grease therefrom. Aug. 17. 

(C.) — Disinfectants. 

[A.] 17,320. Stephan. Disinfectant. Aug. 8. 

' „ 17,607. Endemann. Antiseptic compositions aud 

process of producing the same.* Au^. 12. 


XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 17,232. Homherger. Method of imparting lustre to 
objects made of celluloid and the like, Ang. 6* 
[C.S.] 19,641 (1908). Harrison (Vellumoid Paper Oo^), 
Manufacture of waterproof paper and t^ lll&« 
Ang. 10. 
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[C.8.] 14,447 (1904). Hennessen and Spix. Process of 
manufacturing figured glazed paper. Aug. 17. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 16,996. Merck. Manufacture of new cyan deriva- 
tiveH of pyrimidine. [Gcr. Appl., Sept. 15, 
1908.]* Aug. 8. 

„ 17,008. Newton (Bayer and Co.) Manufacture of 

pyrimidine derivatives. Aug. 8. 

[C.S.J 24,723 (1908). Imray (Meister, Lucius und Briln- 
ing). Manufacture of compounds of the active 
•uhstance of suprarenal glands. Aug. 17. 

„ 25,546 (1903). Verley. Manufacture of proto- 

catechuic aldehyde and its derivatives. Aug. 17. 


XXI— PHOTOGRAPHIC MATSBBIAllS AND 
PROCESSES. 

[A.] 17,009. Lake (Jacobson), Photographic reproduc- 
tions.* Aug. 8. 

,, 17,036. Lake (Jacobson). Photographic reproduc- 

tions.* Aug. 3. 

„ 17,192. Stra-sser. Photographic process. Aug. 5. 

„ 17,610. Schmidt. Pigment photographic processes.* 

Aug. 12. 


XXII.— EXPLOSIVES, MATCHES, Etc. 

[C.S.] 17,414 (1908). Bell. Pressing of gun-cotton blocks, 
and apparatus therefor. Aug. 10, 

„ 14,625 (1904). Hill. Matches. Aug. 10. 
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CHANGES OF ADDBBSS; ANNTTAL GENERAL MBETINGf. 


t BEPOET OF COUNCIL. 

The number of members on theregister on July 31, 1904, 
was 4,134, as compared with 3,950 at the last annual 
meeting. Daring the year 400 new members have been 
elected, as compared with 380 last year ; and the losses have 
been 216, as against 2*24. 

There have been 29 deaths, as compared with 44 last year, 
viz., Dr. A. r. Aitkcn, Mr. Alfred H. Alien, ('apt. H. (’, 
A'^pinwall, Sir Frederick Brarawell, Damn W. de Bush, 
Messrs. Alexander Dick, F. E. Ewell, Harry Grimshaw, 
.Tas. Hands, Dr. E. Hantke, Mosers. Jas. Ileriot, Kiwin 
Himt, G. B. Jackson, 11. G. Kohl, R McKinlay, W. G. 
Macmillan, R. Preston, Geo. line, Julius Schad, i \ Simeons, 
IT. E. Slade, Major W. Staempfli, Jno. Stanning, W. Van 
Slooten, E. Robinson Walker, A. W. Walls, A. Weightman, 
'I'lio-s. WhiflFcn, and W. H. White. 

'I'he Journal for 1903 numbered 1,378 page®, equal to .57 *5 
pages per issue, as agnin.st 05 -5 in 1902. During the past 
stission 90 original papers, with discus.sions, have appeared 
in the Journal, as compared witli 81 in the previous hession. 
Of 20 papers returned to authors hy the Publication 
( 'omraittee for amendment or condensation, 17 have been 
]tnl)lished after being recast, rewritten, or condensed, and 
three have ])eeu withdrawn. 

The exchange list has been revised ; journals which have 
ceased to he of value to the Society have been discontinued, 
,ind others, more useful, substituted. The deeannial index 
Ini the year.s 1896 — 1905 is in a satisfaetor) state of 
advance, and it is hoped that it will he issued as coutem- 
]ilated in 190G. Pains have been taken to improve the 
illustrations in the Jouriuil. 

The Hon. 'I'reasurer’s financial statement, which was 
issued in the .Journal foi' June 3()th last, will bo laid before 
the meeting. 

Sinci* the last annual meeting, the Sydney Section has 
been duly constituted, its by-laws approved, and papers 
from the Section published in the Journal. 


thus rendered. The ^portant sectiojp of the Society repre- 
sented by the America members}^ cannot fail to share the 
satisfaction which the Council fea« in having contributed 
in this manner to the carrying out of the wishes cxpres.sml 
by the President of the United States. 

The concessions made by the British Government in 
respect of the use of untaxed denatured alcohol for manu- 
facturing purposes have not yet proved of general value in 
chemical manufactures. There liave been some variations 
in the denaturants used iu some instances, notably in the 
manufacture of fulminates and celluloid, both of which 
manulactures are under contiuuou'^ supervision by revenue 
oflieials. The t'ouncil is of opinion that the raujfe of 
denatnrants should be greatly extendi'd, and that no in- 
crease of drinking or “ illicit di.stillation is probable as 
a consequence of granting concessions to British uiamifac- 
turers under guarantee. The Council regards with satfSifactiou 
the indications that the subject of reductions in the diiTerontial 
duty on British-made alcohol, -and an alteration in the regula- 
tions for the sale of suitably denatured spirit, are receiving the 
sympathetic consideration of the authorities. The extension 
of the use of internal combustion engines, and the consequent 
increase in the demand for volatile fuel, have also directed 
attention to alcohol as a source of [>ower ; and the employ- 
ment of methylated spirit for domestic ust* and lighting and 
heating purposes has been found economicul and practicable. 
The (U)uiicil has long co-operated with the Chemical Trade 
Sections of the London and Manchester Chambeis ot 
( 'oinmerce, and the Joint Committee of th's Society and 
these Chambers hUvS been further strengthened by the 
addition of representatives of the motor, lighting, distilling, 
agricnUural, and eiigiueering iudustnes. At the instance 
of this Committee, supported by many Meml)er8 of Parlia- 
ment, the Chancellor of the Exchequer has consented to 
appoint u departmental committee, including recognised coQi- 
mercial and scientific representatives, to examiue into and 
report upon the best method of providing untaxed alcohol, 
denatured or otherwise, for industrial purposc.s. The 


J^'rom the Board of Trade the Council continues to receive j 
for consideration important papers relating to the tariffs I 
.md trade regulations of other countries. | 

Allusion was made last year to the appointment of a 
< oramittee to collect information from members a.s to the 
incidence of railway freights upon the chemical and allied 
industries. The replies received enabled that committee to i 
Tc-porl that the burden of freight was highest on the cheaper j 
articles, and ranged from 15 — 30 per cent, of the value. I 
VVhetlier railways cun carry at appreciably cheaper rates is 1 
regarded as doubtful ; but, as proved by the experience of I 
Vmeriea, Belgium, France, and Germany, hea^ y freight can ' 
he cairicd much more cheaply b\ canals, if they be brought j 
up to date and placed under mrb'pendent management. ^ 

It has long been urged that Government, through a I 
(lejiartmcnt, should be in closer touch with commerce and 
imlnstries. In Germany the functions of the Minister of 
Commerce comprise the control of “all matters affecting 
handicrafts,” and to it, as a consultative bod}^ is atlactied 
the 'I'ccb nieal Committee for Industry, which studies the 
scientific progress of industries, and keeps the minister 
in touch with them. America has recently established a 
Depaitment of Commerc*' and Labour, and Franco has 
had a Minister of Commerce for some years. The Council 
two years ago appointed a committee to co-operate with 
Alembers of Parliament and others who were in favour of j 
this reform. 

The Society of Chemical Industry has during the past 
year been able to render effective assistance to the Royal 
Commission for the St. Louis Exhibition in respect of the 
British chemical exhibit. The chemical industries ^ are 
represented at St. Louis by a collection which is described 
by the 'J'mes as “an excellent show on both the theoretical 
and practical sides,” and it may fairly be said that the 
success which has attended the labours of the organising 
committee, all of whom ai’c active members of the Society, 
would have been more difficult of aebievement in the 
absence of the facilities which the Society was able to 
afford for making known the merits of the project. It is 
gratifying to record that the thanks of the Royal Com- 
mission have beep conveyed to the Society for the services 


( 'ouncil desires to express its appreciation of the jiersistent 
efforts of Mr. Thomas Tyrcr iu connection wilb this 
industrial need. 

The Executive (Committee of the National Physical 
Laboratory at Bushy Park, on the governing body of which 
the Society is ropresented, and to which the (Council has 
made grants from time to time, has petitioned tlio Treasury 
for a larger annual grant and an increased equipment to 
lit it for its scientific work. At tht' same time a series of 
constructive proposals for the future working of the Instilu* 
tion have btum presented. Th(‘ Council has given its 
support to a petition asking the Treasury that the Labora- 
tory may be placed in a position to do its • important 
international work by means of a grant for capital expenditure 
and an increased annual subvention. Among the more 
important researches carried out by the Laboratory during 
the past year may be mentioned those on pure iron-carbon 
alloys,- certain nickel-steel alloys, mercury standards of 
rcsi.stiiuce, a comparison of thermometers up to 1,100’ 

[ and measurements of the specific heat of superheated steam 
! up to a pressure of 200 lb, to the square inch. 

In response to a request from the Director of the Depart- 
ment of (bmmerce and Labour at Wushington, the Council 
has granted a free copy of the Journal for the use of the new 
Bureau of Standards. 'Phe Director of the Department 
states that the purposes of this Bureau are similar to those 
of the Physikalisch-Technische Reichsanstalt at Charlot- 
tenburg, and that in the future it will issue bulletins 
containing much valuable matter on the scientific work of 
the Bureau. 

The Association of Chambers of Commerce, at a recent 
meeting in London, passed a resolution welcoming the 
instalment of reform secured by the Patent Law Amend-, 
meut Act of 1902, to which allusion was made last year. 
It also expressed the opinion that all foreign-ownod patenta 
for inventions and designs workable in the country, which, 
were not so worked within a reasonable limit of time, should 
be forfeited. The Council has since been invited to appoint 
delegates to a deputation to bring this subject before the 
President of the Board of Trade, and has consented, subject 
to a reservation in regard to the words “ foreign-owned.'* 
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lu the opinion of the Council, if patents granted in Great 
Britain are worked elsewhere, they sMbuld alao be worked 
here or lapse, whether they are “ foreign-owned ” or not. 

The Society’s medal, founded in 1896, and awarded 
by the (^ouncil once in every two years for conspicuoue 
service rendered to Applied Chemistry by research, dis- 
covery, invention, or improvements in processes, has this 
year been awarded to Ira llemsen, PreFident of the Johns 
Hopkins Universitv of lialtimore. In 1890 the medal was , 
a^^arded to John GK';ver, in 1893 to W. H. Perkin, in 1900 
to Kdward Scliunck, in 1902 to Jos. Wilson Swan. 

An invitation will be laid before this meeting from the 
Section of the Society to meet in London in 1905. 

It is hoped that this invitation will receive favourable i 
consideration. American, Canadian, and Australian mem- | 
bers will receive that cordial welcome which the Society has j 
always experienced «)n these occasion!-;. The ( 'ouncil trusts | 
that American members will be present in force to support j 
the President, who, as in PJOtt, will W a member of the I 
NT'W York Section of the Society. 1 

T'he expenses of the Journal are necessarily heavy, and | 
the (knincil trusts that members will make known to others 
the aims of the Society and the ehaiaeler ol its Journal, so 
as to secure a constant addition to the membership, and thus 
permit of an equally constant estension of the Society’s 
sphere of usefulness. 

irONORAPV TUEXSUKIill’S PEPORT. 

In the first place allow me, through Mr. 'J’yrer, who has , 
kindly consented, with the Council’s permission, to occupy 
m\ iiosition as }our honornry treasurer during this meeting, 
t<t express the very great disajipointment which I feel in 
being unable ])ersoimlly to make the aequainiaiiee of so 
man> good and hospitable friends and brother industiiuls. 

Last autumn I fully hoped and intended to be >\ith you 
to-day, but have been forbidden; and after three-quarters 
of a century of life one is bound to attend to vhat one's 
(lector says. 

To me it would have been an immense jdeasure to ha\c 
met again those of you whom I luue the good fortune 
to know, to have enjoyed the magnificent programme }ou 
have set before us, and to have seen something of your 
vast country and w(»rks ; but this is denied me, and I can 
only trust to y<nir kind forhearunec for any apparent 
dereliction of dot) towards you. 

Turning from myself to rny duty as tr'easurcr, if is with 
pleasure that 1 am able to place before you I he accounts 
lor last year, 1903 ; these have Ix'cn published in the 
30th June number of the Journal, ami you will, 1 think, 
find them clear and explicit. 

The first account, that on page 042, shows the Revenue 
and Expenditure for 1903. There was a net balance to 
the good of 84U/., and this, with the entrance fees (which 
are not reckoned as revenue, bat arc always iii\estcil), has 
-been funded in good securities during this year. 

It may be well to explain that this account is dated ns 
made up to the 20th May 1901, and it will he seen that it 
includes all subscriptions for 1903, whether paid in former 
J ears or during 1904 On the other side of the account 
all linbilitits for 1903 have been paid ami are included, so 
that the statement shows accurately the \ ear’s working. 

In couneriion with this, J should mention the rule, 
ot which probably some of you are not aware, that the 
Jonrnul is not forw aided after February in any year to 
those njembers whose subscriptions have not been received 
in London by that time, but on their subsequent lecelpt the 
back numbers are sent. 

As treasurer it is right that 1 should explain to you that 
after th’.s year it is probable that tliere may not be such a 
bal^ince on the gear’s working. Publishing twice a month, 
and giving abstracts (/f American and French patents, has 
very materially increased the cost of editorial work, print- 
ing, and posting. Our present contract expires at the end 
of this year, and a considerable increase appears probable. 
Tlic decennial index, combining the 10 years 1896 to 1005 
inclusive, will be costly, both for editing and printing, 
although considerable sums have a’ready been paid in 
preparing it to date, and debited to expeiKliture in ea';b | 
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year. When finished it will be a complete index to all the 
available information to the end of 1905 in the 24 sections 
into which the chemical industries are divided in our 
Journal. 

I am only expressing the unanimous feeling of your 
Council in saying that they desire to keep the Journal up 
to the highest standard for iuformatiou and promptness 
of publication, and to publish, subject to the rules of the 
Society, papers which have been read before the Sections, 
containing new and useful matter ; but it must be borne in 
mind that every page has to be paid for, that lengthy 
papers are apt to be merely glanced at, and not read, s’j 
that it IS very desirable to condense as far as possible, 
to avoid redundancy of expression, and to make judicious 
use of references. 

lake other journals, advertisements form an important 
item, though they do not appear in the present balance 
sheet, being included in the contract. Those who can 
advertise will be assisting the Society by so doing, and 
also by obtaining the addition of new mimibcrs. 

Referring again to the accounts, the second statement, 
on page 643, shows the actual position of cash and securitieM 
in your honorary treasurer’s hands on the 31st Dee. 1903. 
The securities are in the names of three trustees, and are 
all first-class. You will see by the chartered accountaiiLs' 
certificati‘ that they have all been verified by them, as have 
also ail receipts and payments during the year. The 
interest on the funded property amounts to over 400/. a 
year. 

Allow me to detain you for a few minutes longer with 
that side of our Society which not onlv benefits ourselves 
individually, but the world generally. J mean its cosmo- 
politan or internatiouid character. One can see its fai- 
reaehiiig usefulne.ss from the fact that, whilst reckomng the 
British Nles, the United States, Australia, Canada, Lrermaiiy, 
India, as only one country each, \our fellow^ members live 
in 62 different countries ; your Ilew York Section, with il^ 
vast area, has just o\er one-quarter of the whoh'. Germaiiv 
has over 50 members, “Far Cathay” 2, and Ja])aii 30, 
whilst such places as Siam, Korea, Turkey, Syria, Borneo, 
and 50 others an* represented. 

Can anything more be wanted to show the value of the 
Society and the Journal ? Is it too much to sa\ that it is 
the best journal of the kind published ? Judging b\ the 
care your Buhlieation Cummiltee give to the work, to whieh 
I can personally testify, and from the reports one hears 
from outside, it seems to me h\ no means too hi}? a claim. 

Believing as I do that the intercommunication of know- 
ledge useful to all is for the general welfare of thew'Oild 
and the gradual reduction of jealousies, it has been much 
pleasure to me to serve the So(*iety in the office iu which it 
has done me the honour to place me. My only regret is not 
being with you to-day. 

PRESIDENT’S ADLRESS. 

On this occasion of the first visit rf (Uir Society to America, 
let me thank you for the hospitable rec<‘ption which you 
have given us. We are proud of our New Voik Section; 
we are glad to be associated with your great nation; and, 
although separated by an ocean, though we differ as regards 
methods of goverumeni-, and as regards some of the items 
of policy which the (iovermnents of both nations pursue, 
we admire your energy, your progress, and the inventive 
ability of your people. 

Gratitude has been defined os a sense of favours to come, 
and we know' tliat we have reason to be grateful, for von 
are about to give us, }our guests, a token of your regard ; 
you are going to show' us your magnificent country, and t(» 
demonstrate to us the enormous developments in chemical 
industry which you have made. We look forward with 
pleasurable expectancy to the treat which you have in store 
for U9 ; and we ask jou to accept our heartfelt thanks. 

It is customary in our Society for the President to give 
his address when he is on the eve of retiring, and I haye 
looked for hints in those of ray predecessors. I had 
thought that perhaps some suggestions dealing with the 
j training of technical cinimists— -a subject of which I have 
I now li.ad over 30 jears* experience— might have been 
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nivoumbly received, and I fin|J^that this has been a 
favourite subject with the Presifitents of our Society, and 
That it has been discussed at length by Mr. Beilby ia an 
jnidresnS delivered in 1899 to the London Section. The 
liistory of onr iudnstrics In iupndon has been described by 
Sir Frederick Abel in 1882; Sir Frederick also discussed 
the eaily history of explosives in 1883 ; in 1884 Mr. 
Weldon gave an account of the development of the alkali 
and chlorine industry; he was followed in 1885 by |>r. 
Perkin, who, in a charming sketch, told the history of the 
tbiindation of the manufacture of colouring matters; Mr. 
Muspratt, in 1880, gave some interesting information 
regarding the early manufacture of alkali in Liverpool ; in 

1889 Dr. IMond described attemp^.s which have been made 
Id produce compounds of nitrogen from free nitrogen; in 

1890 Sir Lowthiau Hell discoursed on blast-furnaces; in 
the following year Mr. llider Cook gave an account of the 
processes in use at that date for the disposal of sewage. 

We find Prof. Emerson Reynolds lecturing on coal, peat, 
and oil as fuels; Sir John Evans, on the paper industry; 
Mr, StuuFord, on the kelp industry; Dr. Thorpe, on the 
carburation of gas ; Dr. Schiinck, on his remarkable re- 
searches on the colouring matters of plants; Mr. Peilby, 
oil smoke consumption ; Di. Swan, on electro-chemistry; 
while Prof. Chandler gave a ski'tch of the development of 
chemical industry on this side of the Atlantic. 

In short, we have had specialists each discoursing on his 
own subject in a masterly way. The memory of many of 
these eminent men is all that remains to us; but ue arc 
j^lad to realise (hat many still remain among us, working 
enthusiastically for the progress of the scienct* which they 
love so well. 

For it is impossible to sever science from indintry. 
I'dany of the addresses emphasise this jioiut. Sir Henry 
Koscoc, in 18H2, said: My object has been to show 

tliut in certain branches of chemical industry at least, it is 
only the highest and most complete scientific training that 
can command commercial success.” Dr. Perkin, in 1885, 
in discussing technical e<lucation, cinpliasised the fact tliat 
• wliat is wanted is n thorough knowledge of chemical 
science, and knowledge how to use it by conducting 
research . . “ 'J'lic linking together of industrial and 

theoretical chemistry has niuloubtedl> been the cause of its 
wonderful development ” Mr. Stanford, in the }er»r of the 
foundation of the New York Section, said : f think it 
could be easily proved that nothing ultimately pays betlei 
than original research,” And in deliiiiug research he wittily 
'hvided the human race into two clashes ; “ those who go 
ahead and flo something, and lliose who sit still and inquire 
uhy it w'usu’t done the other way.” 

Much has been said about the right course of training for 
.1 technical chemist, and the example of onr Continental 
friends has been freely cited. No doubt we have much to 
learn I’roin them ; yet there are some first principles which 
he at the root of the whole mutter, and w^hich I will vent me 
to lay before you, in the hope that they will commend 
themselves by being self-evident. 

T am awuire that all of them havi* often been laid down 
before ; “ there is nothing new^ under the sun,” .so far as 
first principles are conci'rned, at least. Yet that is no 
leuson why they should not be stated again, for percbaoce 
constant attrition may soften the stony hearts of those 
whose decision is important in such matters, 

]'he education of a chemist (and the word “ chemist,” 
of course, includes the qualification “technical chemist”) 
must be conceived in the sense that it consists in an effort 
to produce an attitude of mind, rather than to instil definite 
knowledge. Of course the latter must not he neglected ; 
the definite knowledge may be likened to the bricks which 
the architect has at his disposal in erecting a beautiful 
building ; he know.s their shapes, their capacity for resist- 
ing stresses, and, in short, what can be done with them. 
Hut the conception of the design is the result of many 
attempts to create ; just as the poet has to utilise words, 
or the architect bricks, so the chemist has to know the 
materials with which he is dealing. The training of a bnck • 
layer, however, will never make a man an architect ; nor will 
the dry research of a grammarian train a poet. In short, 
it is the inventive faculty which must be cultivated. 


V 

Here I am met by the criticism-—” The inventive faculty 
must exist; it cannot be implanted.” “Poeta nascitur, 
non fit.” I deny it. There are some persons whose dislike 
for the investigation of Nature is ingrained. I rememhci 
lit Bristol advising a lad to abandon the study of chemistry 
for that of literature on learning bis disgust for the former 
and partiality for the latter. He became the editor of a 
newspaper. But such persons are few. It is unlikely that 
they will ever begin the study ot natural science, unless 
im]>elled b}' too expectant parimts ; as soon as the horse 
begins to rrot, “ they do not remain.” My contention is 
that most of the lads who enter a chemical laboratory ore 
able to receive some inspiration, or to have a mtent 
inspiration developed, which will fit them to become 
inventive chemists. 

Now liow can this he brought about ? 'fhe answer is 
jierfectly simple ; by offering them examples. Every 
teacher in the laboratory, from senior proft'ssor to junior 
assistant, must be engaged in research, and, most important 
of all, they must not be reticent, but willing to converse 
Ireely on their problems. It is that v>hich creates a 
‘•chemical atmosi>bere,” The objection may be raised that 
junior students are not ripe enough to make an}' use of 
such examples. True ; and for that reason it is well for 
the juniors to sjiend the first year attending lectures and 
practical classes in rooms for the purpose, and not to let 
lipginners enter the general laboratory. Moreover, they 
should be spending the miijorpart of their time in attending 
courses on phjsies and mathematics, and in the drawing- 
olfice. But during the second year the inillatiou should 
begin. Even during the first year the seniors will talk 
occasionally about what occurs in the main laboratories; 
the publication of some discover} is sure to be iliscussed in 
the junior laboiatory, just as thi* servants’ hall discusser 
the doings of the drawing-room ; and the criticism is sure 
to ho somewhat Keen, even though — perhaps the more so 
l)ecau>e it is — founded on insufiicient information. 

TIumc are some simple ways of furthering this spirit of 
research. First, as regards the students. 1 regard it as a 
mistake lo provide spc'cial lahoratorios for different ckvsse.s 
of stndent.s. If students of organic chemistry are walled 
off from those who are working at analysis, then neither set 
know.s what the other is doing The best instruction that 
a student can uct, be acquires in having to explain his 
operations to liii neighbours. Xow it is customary for the 
.study of organic chemistry to follow on that of inorganic ; 
the organic student is nsiiHlly tlie senior ; and it keeps up 
his knowledge of inorgaaic cheinisti} if he has frequently 
to place it ai the disposal of his neighbours who are making 
routine analyses. ITiey, ou the other hand, cannot bell* 
seeing the very diflVrent piocesses employed by the organic 
man ; and ihey in'-eiisihly Ipurn a number of tips and 
(lodges which piove of service to themselves at a later 
stage. 

There i.s a further advaniagi\ The junior, to whom 
overvthiug is at fust strange, meets at once with ancient 
manners who have sailed seas uukuowri to him, and who 
are proud to he able to display a little erudition ; to do so 
doc'* not imply love of o.stentatiou, or spiritual pride; it is 
simply human nature. \ little care makes it possible to 
assort one’'s students, so that a shy l)oy is placed next a 
kindly senior, and a cocky youngster who thinks that he 
knows everything is placed next a man who will stand oo 
nonsense, and whoso chaff and banter soon dispel the 
inflated ideas of his own poweis which the youngster has 
brought from his science school. Indeed, tlie lesson learnt 
is, that the chief question is not — “ What does he know ? ” 
but “ What has be done ? ” 

Of course, for complicated researches, where much 
elaborate apparatus is erected, sjiccial rooms are necessary, 
but I have noticed frequently that the inhabitants of these 
rooms hold informal receptions, and have pleasure in 
exhibiting the result of their skill in manipulation and in 
glass-blowing. 

In some hiboratorles a tame glass-blower ia kept on the 
premises. There cannot be a greater mistake. If the 
members of the teaching staff are glass-blowers,** es geht von 
sich,” as the German^ say. The whole laboratory necomea 
proficient. Each imitates the other. No doubt advice is 
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often given which refers to the folly of paying sum» for 
apparatup which it is possible to construct with little 
trouble, after knowing how j and the money is better spent. 
And gliiss-blowing is an all-important adjunct to research. 

1 cannot imagine how anyone can stand the annoyance of 
having to wait for hours, possibly for days, for the repair 
ol a pii'ce of apparatus, which would probably take fewer 
minnteN if the ouner w us able to manipulate a blow-pipe. 
iS early the same may be said of the mechanic’s place in the j 
laboratory. Here, however, the work i.*' slower, and in 
many eases the mechanic’s services may be required ; but 
for small repairs, such as soldering, repairing, contriving 
stiffing apparatus, (dectrieal apparatus, &c., much may he 
done by the student himselt Avithout any direct teaching. 

J confess, however, that a mechanic is necessary, if only to 
-ee that the tools are kept in order. 

Aftei the preliminary year T do not think it advisable 
for the student at once t<j commence research. There are 
the usual subjects of complex qualitative and simple quanti- 
tative analysis to hi' mastered, sepaiatloiis, gas analysis, 
and the preparation of typical organic and inorganic 
compounds, heaides physico-chemical operations, such as 
vai)Our densities, drUerminations of molecular weights, 
conductivities, and electrical separations. Hut the time 
spent on tlics3 may easily be too much extended. A fairly 
good student should have dom enough, in a year and a j 
half or two years, to place him in such a position that, if j 
rjeceSsary, he can help himself when he is face to face with | 
ail amnysis winch he lias not made before. Hy mixing ' 
research students in the same laboratory with others at alb 1 
stages ot advance, the man who is working ,'it analysis 
lusciisihly gets to regard his opeiutions as partaking of the ! 
nature of a piobleiii, and pursues his work with the greater i 
mterest. Moieovir, it is not ditrienlt to intensify this view j 
of the (lucstion by contriving variations on ordinary routine; 
the detonnination of calcium and magnesium in a shell; 
the estimation of phosphoric acid in a hone; the Dumas 
method for nitrogen apjilicd to a dried mouse; the analysis ! 
of the gases of respiiution of a lly l.ept in air confine<l in , 
ii tube over meienry, and so on. When an analvsis is I 
I'egaidi'd as a prohimn, it gains greatly in interest. And it 1 
eiui always be <;hecked by a duplicate, and if necessary a | 
fijplleate. Jr often hapiiens, moreover, that the research- I 
work of a senior student is gn atly hi'lped hv analytical | 
work w'lneh can b. safely entrusted to a junior. In this ! 
way double inteiest is gained — in the problem set, and in { 
the research which the soUiug of the problem furthers. : 

Above all, not too much teaelnng„ The essence of i 
scientilic jnogiess is tJie well-worn method of triiil and ; 
tailure. It is siuijily lioirible to think of the travesty of 
teaching In vogue in soim* of onr collegts, where everything 
IS provided, and where the student.^ add one solution to 
another hy VMird of command, and record flicir results in 
spetlal noteboul'.s constructed lor the purpose. What do 
they learn? 'I’o obey'? d’iiat should have been taught in 
the iiurseryx Manipulation ? i\Janij>ulatioii consists in 
constructing what is required, not in using what is giveu. 

1 liad rather see a yoiil h commit the Alneid to heart than 
cany out such tnne-wasluiii, soul-destroying routine opera- 
tions. rile lirst may result in a stronger memory ; the 
second is fatal to all onglmility. 

It may he said that by thus leaving the students vtiy 
much to themselves, much time is lost. Yi's; possibly at 
first. Hut tlie ultimate into of progicss is veiy much more 
rapid. Unless the jtupil learns to be of use to himself, he 
cannot possibly he of any use to otheis. And the training 
consists in finding out how to do it ; not in doing it ; that 
Is easy, if one knows how . 

Hot me coni-ider the mutter next from the point of view' 
of the junior staff — the assistants, or whatever they may^ be 
called, “ Drivat-doctuteu,” lecturers, instructors, "it must 
never be forgotten that these young men liave their way to 
make in the world ; that it is unjust t(i treat them as 
teachiug-muehiiics; and that the only opportunity given 
them to make their murk is to afford them all possible 
eacourogemeut to further the aimu of tlieir science, for in 
doing HO they will further their own aims. They must 
become known; and without publication of their work 
they will remain unknown ; and without reasonable 
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leisure for research they will be unable to publish. Hence 
the duties of the mciyberH of the staff of a laboratory 
should be so arranged that at least half their time is 
available for research. Again, I am a firm believer in 
encouraging joint, work done by assistants and studeuts ; 
the student gains much, and^he assistant gains an assistant, 
Moreover, he learns the chief duty of a professor— the^e^ 
of retaining in his mind problems for solution, and tfea art 
of getting the most out of his students in encouraging them 
to think for themselves. It is, indeed, an apprenticeship, 
where the y oung teacher learns his trade. He must have 
tooH to work w ith ; these tools are the students who act 
as his assistants. 1 regard it as essential, therefore, that 
the laboratory should have such a number of assistants 
that each one has half his time at his own disposal. 

Hut, it may be urged, the number of assistants must 
necessarily he much greater than the jiossibJe vacancies in 
chairs, and it must therefore follow that many men will 
grow old in subordinate posts, and grow sick wdth hope 
deferred. Here the manufacturers should step in. A man 
who has had such an experience as 1 have sketched is 
invaluable, if he is not too old, as a works chemist. It is 
true that he may have had no special experience ; hut that 
matters little; in six months he will have grasped the 
priucijiles of the manufacture, and if he is a man with the 
exjierience 1 have tried to sketch, he will be able to get the 
most out of men — perhaps the most valuable quality which 
a works manager can posse.ss — and ho will have a great deal 
of experience, experience perhaps not of h kind to he imme- 
diately useful in the partii'iilar work iinvhich he is emidcyed, 
hut possibl v of great value if the processes used in the work 
are to be altered. It must he reinemhercd that the assistant 
must have proved hm capacity for rcseai’ch and his ability 
to deal with other men beiore he is appointed ; and he must 
luive justified his choice. Here 1 may justify my own 
opinion by citing the piactice of luanv German manufac- 
turers; it is the rule, not the excejition, to induce the 
a.ssistants from iiniversity laboratories to enter tlu'ir works. 

1 come next to a question which I have some delicacy in 
alluding to — the pay of an assistant. M’hile it should be 
sufficient to mahle him to live an unnuirned life Avith com- 
fort, it should not he sufficient to induce him to spend his 
life in a subordinate university post. He should have 
reason to wish to belter his eonditioii. It m impossible to 
lay ilovvn a hard and fast rule in such imitteia ; hut tlie 
point should he home in mind. 

If the assistants are to be given leisure for research, the 
number must be eonsiderahle ; in fact, n double stuff, in a 
sense, must be employed. TliiB rui^os the question, How 
many' students should be in the charge of each assistant ? 
The question does not admit, of a definite answer , yet an 
approximate one may he given. It necessarily depends on 
the class of work Avhich the .students are doing. If (*ach 
assistant is told off to superintend the Avorit of two or 
perhaps tliree student.s who are purHuiug investigations — 
the junior ussistants Avill necessarily^ have fcAver, the seniors 
perhaps as many or more — each of thesi* men may take 
much attentiou on some one day, and ni'ed not be looked 
at for iierhaps a Aveek or more, except in a general way. 
In that ease perhaps tenor tw'elve systematic students might 
be allotted to each assistant ; but it necessarily depends 
greatly on the nature of the Avork, and of the assistant 
himself. My experience is that assistants are disposed to 
be almost too conscientiouF, and to devote not only an 
unnecessary' but almost an injudicious amount of attention 
to each student. I am not sure that the students look at it 
quite in the same light ; it is so much easier to be taught 
than to learn. Very few of u.s care to think if Ave can 
possibly avoid it; I confess that I have frequently siient 
far more time in lookiog over papers in order to find u 
calculation w hich I had previously made than would have 
sufficed to make the calculation anew. 

We come next to the senior teachers, or professors. 
Tho first point I would urge is that, while it is po8.sibl^ to 
lecture to as many students as tho largest lecture-room will 
hold, it is not possible to supervigo tho practical work of 
more than, say, forty or fifty students. The professor should 
always know what every man is doing. It is not necessary 
that those Avho are engaged in routine- work should be 
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visited every day ; they ace r the care of assistants ; 
but it is necessary that the professor should be able to 
gauge the capacity of each of his laboratory students ; for 
only thus can he tell whether they are profltbg by their 
studies. The reason why old laboratories of Liebig, of 
Wohler, and of Bunsen are regarded with such lo\ing 
oieuiory by those who were the students of these great men 
is’-that the total number of students was small; they formed 
ii family party, where the individual character of each was 
liQown, and where the father lived among his children, and 
^vas able to distribute correction, reproof, and instruction 
HI lighteousncss. Hence the necessity for limiting numbers. 
Now, if there ore forty students, and the professor spends 
ten minutes each day with each —no great allowtuice of time 
— simple calculation shows that more than six hours are 
1 think that two hours is ample for the professor 
lo spend daily in teaching laboratory students. Of course 
jit sonic critical moment he must spend a much longer time 
with one ; it may be several hours ; but that should absolve 
him from attendance on that individual for the bi'st part of 
a week. It is better to mix example with precept, and 
unless a large part of every day is given to research, the 
jtrofessor loses the attitude of mind which it is his duty to 
cultivate in his students. It does not do to let a day jiass 
without making some effort to eoiuinue research ; the 
habit is only too easily lost; it is like all arts ; the success- 
ful pianist or violinist spends many hours each day at his 
iii^-trument, and if the acrobat were to take a month’s 
holiday, be would require to begin to learn his trade again. 
iMoieover, it is only by continually keeping bis band in, 
and bis mind turned on his ow'ii research, that the pro- 
ii^^sor can conceive new problems, some of which are 
simple enough to form the best introduction to research to 
be earned out by Ins students. 

Again, in a large laboratory, the time occupied in the 
details of organising is so great as to make a heavy call 
on the energies of the professor, vho is necessarily the 
director. There ari' parents to be .seen; notebooks to be 
read; coirespondeiice with old students in search of 
employ ment ; apparatus to be ordered, ; servants to lu* 
directed ; in short, the whole management of a buMuess 
in addition to the Avork of teaching and research. The 
cares of management grow' very rapidly with the incrcasi* 
ni .size of the laboratory, and many of the duties cannot 
be delegated. Moi'eover, there are (he calls of public 
duty which often press very lieavily on the successful 
•'.cientific man. Add to these the share which it is always 
necessary to take in attending university councils, and it 
i^ manifest that the administrative duties should be simplitlcd 
as much as possible. 

If tlic reputation of the professor i.s such that students 
I lowd to his laboratory, my counsel is, do not build larger 
luhoratories, but appoint a new' ])rofesBor, Avitli a sepurate 
chair, and a new laboratory ; but do not make your man of 
talent a more administrator. 

This leads me to touch again on the technical side of my 
subject; 1 must refer to the question of remuneration. If 
the best men arc to be attracted towards any career, an 
inducement must bo offered, of such a nature that a young 
man, deciding on his future prospect-*, may be influenced to 
choose it. It is not necessary that all the mcuibers of the 
profession should be highly remunerated ; but it is necessary 
that some should. Although I am not here to defend the 
particular case which I am going to mention, I wish to refer 
to it us specially applicable: the Archbishop of Canterbury 
has an income of 15,000/. a year ; mauy bishops receive an 
annual income of 5,000/., and the result is that young men 
take orders who will ultimately have to be contented with 
very small emolument.s. Now in the payment of university 
professors, it must be kept in mind that the men who fill 
the chairs are w'ithdrawn from the practice of metlioine, 
hnv, engineering, and other professions, including that of 
technical ch(*mistry; and if they are to teach others, it is 
greatly to bo desired that they themselves should be of the 
best of their kind. Hence there should be prizes for the 
best, comparable in amount with what a successful lawyer, 
doctor, or manufacturer would earn. If this is ndt done, 
then one of two things will result : either the standard of 
teachers, and consequently of teaching, will he lowered, to 


the great disadvantage of the next generation of profeeaional 
meu; or the position of teacher may be accepted by 
enthusiasts, Avho could have made a much larger income 
had they entered professional or commercial life, and who 
will therefore be making a life-long sacrifice for their 
country. Probably both ivill hajipen ; a few #hairs will ^ 
filled by such enthusiasts, while the average professor will 
be much below par. 

Of course other considerations must enter into the 
question of remuneration. Tbe life is a regular and 
pleasant one ; there are practically no .risks ; the standing is 
good ; but I submit that, making due uHoAvanco for these, 
the luizes should exist. And they should reach the right 
men. How can this be achieved ? 

This brings me to consider the uietliod of appointment 
tochair-s, and that involves the government of the university. 
It IS a hirge question ; but as the reputatatioa of a university 
is entirely dependent on the standing of its professorh and 
teachers, it must be considered. 

There are as a rule three methods of appointing to chairs : 
one is selection by a council or committee— -tiy the 
governing body of the university; and this, in fact, 
amounts to selection by the principal or president, for as a 
rule the principal or academic head of the university is 
regarded b^' tbe council of out.sidors as the best judge of 
scholastic matters. The second method is selection by a 
committee of specialists appointed by the university; if, 
for example, a physical chair is vacant, it is tilled by a 
committee consisting of four or five eminent physicists, 
themselves not connected with the university iu which the 
vacancy occurs. Tbe third method, and it is the one tvhich 
commends itself to me, is seli'clion by a committee of the 
faculty iu which the vacancy occurs, after a reasoned 
report in which the relative merits of all the possible 
cimdidates are discussed. 

The reason for my preference is a very simple one : it 
is because selection by persons belonging to the same 
faculty of the univi'rsit} unites two qualiticatioDS in the 
persons of the electors — competent knowledge on the one 
baud, and self-iutere«t on the oilier. Choosing, as an 
instance, a vacant chnir of physics, the committee of selec- 
tion Avould consist of any other professors of physics in the 
university, provided, there were more than one; the pro- 
fessors of chemistry , biology, mathematics, botany — of all 
sciences to Avhich physics is a fitting introduction. These 
men of science either know, or can make written inquiries 
about possible candidates. They discuss all the pros and 
cons, of each one; aud they finally resolve to ascertain 
Avhether two or three persons would accept the vacant chair, 
if offered to them. They then make their recommendation 
either to the governing hoily ol the university', or to some 
state ollicial ; and tb(‘ question asked and the post 
accepted. 

Nowit is the interest of every one of the members <|if 
the committee to secure the best man ; and as it is to he 
presumed that they are themselves all engaged In investiga- 
tion, they will select an occupant of the chair who has 
already made his mark, and shoAvri that he can be relied ou 
to continue to carry out investigations. His reputation will 
reinforce theirs ; his tenure of the chair will add lustre to 
the university. Moreover, as all sciences touch, they will 
have a colleague from whom thev eun get advice ; who will 
aid in the development of their own .sciences. 

It is true that the academic head of the university-ythe 
principal or president — may be influenced by like motives, 
and that any selection which he may make may be made 
on very similar lines, after a similar inquiry. But the 
filling of a chair is not a single haudod job ; if it is single- 
banded, it is likely to become a job ; eithcT the principal is 
not able to get the required information, or his judgment 
is not BO sure as that of those colleagues more intimately 
connected with the subject of the vacant chair. Selection 
by the principal maj/ succeed ; selection by colleagues of 
the same faculty practically always succeeds. 

As for selection by a committee of outsiders, they have 
no feeling of responsibility. From personal expenenoe, I 
know that their aim is satisfi^ when they have eleotod a 
man who will not disgrace their choice ; they do not nopeS" 
sarily select the best man. I knotv, having bad to a£t as 
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an elector by all three method?, that one in much more 
particulor when one lias to choose u fellow-teacher with 
whom one has to pass one’s days. It is like choosing a 
wife. A lady chosen by the vote of the families may prove 
a Buccesp, and no doubt often does. If the wife were chosen 
in «*ool blood by the man wlm is to live with her, after 
(•areful inquiry into her antecedents, hereditary and other- 
wise, her temper, her suitability for the duties which a wife 
iH supposed to perform, there would be fewer unsuccessful 
imirnages. The analogy breaks down ; for, unless it is a 
« use of marrying a widow, previous experience Rhould not 
he a possible consideration. But in selecting to a chair it 
must ; and this leads me to ask, From what group of persons 
should a professor be chosen ? 

There are large universities, and there are small ones ; 
and obviously the professors in the smaller institutions will 
be available for selection to the larger ones, with their 
greater field of usefulness and their higher emoluments. 
Should the professors in the smaller univer8iti<*s have 
justified their election, they will doubtless be the first to be 
considered in filling the more important chair.«. And for 
tlie cbaiis in the smaller institution^, the assistants will be 
available. They will have }iublished woik of a nature to 
make their names known jis pronu'sing investigators, and 
they will have commended themselve.s to their chiefs as 
capable m*'n to whom the management of a department 
may well he entrusted. 

Tlu' clioice of the assistant from among (he .senior 
students may be left entirely to the jwofessor with whom 
he has worked, and who is htst able to judge of his powers. 
Jle will doubtless have filled the poitiou of a studenf- 
ilemonstrator, in looking after junior classes; uinl his 
Irequent appearances at the local scientific society will 
lender it jiosdblo to estimate bis ability as a lecturer. 

And now let me discuss a question which has not given 
ditficulty in America, 1 uiidtrslarid, but which has greatly 
retarrlcd the advance of knowledge and repeal ch in Kngland*. 

1 refer to examinations. It may well be introduced here, 
for it may be asked, Should only a graduate la* recogin.sed 
as w'ortliy to occajiy a junior teaching position ? 'J'o this I 
would reply, Let the choice be free. I have often si'cn men 
whose circumstances, or whose character, or whose deliberate 
choice has led them to a’ostaiu from taking u degree, and 
wdio, nevertheless, arc most successful inve.stigaiors, well 
able to increase the knowledge of thiur subject, and who 
have proved most inspiriting teachers; and, on tlu other 
hand, 1 have p« rhups more frequently come in cont.act with 
graduates whose only claim to recognition was a parrot- 
like ability to repeat what had been told them, and a knack 
in gauging the idiosyncrasies of an examiner. The older I 
get, the less J believe in university degrees as a test of 
capacity. Ferliaps the rea.son is the inamier in whi< Ii 
degrees are awarded in kmgland ; the degiee follows on 
^e, or at most two exauiiuations, often by men wlio know 
‘the candidate only as a number, and whose idea of 
examination often is to set questiims to trip tlie candidate, 
and not to draw out what he can do. Indeed, it raises the 
question which 1 have mentioned earlier in this address: 
the examination is so contrived ns to elicit what a man 
know s, rathei than what he can do. 

Now here, again, there are certain obvious trutlis which 
have often been stated, but too often i/ruored. The 
student, w 01 king under the I've of the professor and of his 
as-sistants, undergoes a dail> examination. He may not 
earn marks ; but, uom* tli(> less, he impresses his teachers 
w’ith some conception of his chaiacter; and the impression 
is made rather by what he can do, than by what he knows. 
The qualiti(‘8 tested by such examinations as have been 
customary for the past forty yoars in England are the last 
which one would wish to have in a student of science — 
readines.s of memory to the exclusion of deliberate judg- 
ment ; the faculty of spreading knowledge thin, and 
making a veneer of scientific facts instead of the pow'er to 
corrtdato them and increase their value ; and the skill to 
gauge the capacity of and hoodwink the examiner, instead 
of tlie power to incite enthusiasm in others. They are 
ideal qualities for a successful barrister, because they pay 
in bi.s profession ; but their reward has been the bane of 
science. A sound judgment, though it may be a slow one j * 


persistence in stnigglinff ^gainst obstacles ; the knowledge 
where to get information 'when required, and to use it when 
found ; and the inventive faculty— these are the qualities 
required, and they can be gauged only after long-continued 
observation. Moreover, the jpernicious system of competi- 
I live scholarships and fellowsnip?, instead of eleemosynary 
support given to the necessitous and deserving youth, 
also contnbuted much to the debasement of the scientific 
! spirit} for it has early implanted in the young mind the 
! idea that to outrun his fellows, and to work solely for a 
; money reward, are the ends to be aimed at, instead of the 
t joy of the exercise of a divine gilt, and the using that gift 
i for the benefit of man. It is true that to earn money is a 
I nece.s.sity i it is in no way a wrong aim ; but it is not the 
I chief aim ; and money should be earned as a reward for 
useful labour, not for success in scholastic competitions, 
i I am aware that these evils are much less noticeable in 
America than in I^mglaiid ; and also, fortunately, public 
opinion is beginning to recognise, in England, that such 
inducements to work do not select the best men, so far 
ns science is concerned. Under present circumstances, 
how'ever, as scholarships exist, and roust be awarded by 
examination, it reipiires considerable ingenuity to devise u 
imdliod of examimition which shall pick out men who will 
mak(‘ a good use of them. 1 recently gave a.s a question 
for my own students, “ Describe shortly the researches 
which have been going on in this laboratory during the past 
six months”; and I found the result very satisfactory. 
The question put a premium on the interest which a student 
should take in his friend’s woik, on the intelligence in 
following it, on his powers of description, and on his 
siiggestiveness where invention had to stand for w’ant of 
accurate knowledge. The after-effect of such a question, 
too, will be considerable. The student:, will eiulea\our in 
future to follow the ri'scin'ches of their neighbours witli 
more understanding than they have done. 

A question sometimes debated is whether the professor 
■•hoald lecture to junior or to senior students. Should 
lie iiitioduce the viuiig student to the study of chemistry, 
or should lie lecture to the most advanced students on 
recent developments of the subject ? My reply would be, 
that students are much over-lo(!tured. The object of lectuies 
is more to open out a subject, and to direct a student wliat 
to re.ad, than to give detiiute information. And lor that 
reason I think the senior teacher is the bc.st for junior 
students. Experience has generally taught the older man 
how to make his subject interesting to beginners; he has 
, learned the art of reiietitiou without showing that he 
repeats; he does not travel too fasten roads untiavidled 
belore by the young student ; and he is more lenient to 
their often absurd efforts to form correct conceptions. (;n 
the other hand, the senior student is less exacting than the 
I junior; to him the matter is more important than the 
' manner of delivery ; if the lectures jirove useful to him he 
' is ready to excuse auy want of judgment on the part of tho 
! young teacher. For these reasons, therefore, 1 incline to 
j think that the junior courses are better entrusted to the 
I senior man. and the more advanced cour.ses to the junior 
[ teachers. But we have found it advisable to a.sk individual 
advanced students to deliver short courses of lectures on 
special subjects of which they have made a study ; no fee is 
charged for admigsion to these lectures ; and they are much 
appreciated both by the deliverers of the lectures, as a field 
for practice, and by the students, as an eas;y way of becom- 
ing acquainted with special branches. We do not usually 
insist on tho attendance on lectures beyond the third year ; 
indeed, the formal lectures end m the second year. Wo 
find that more progress is made by the students through 
reading and conversation than in a more formal w'ay. But 
hero, again, the course followed must depend more on the 
individual cases than on any general rule ; some learn more 
easily through the eye, others through the ear. On the 
whole it is better to appeal to both organs of sense, and 
utilise, as it were, a system of double entry. 

It consequently appears to me futile to extend courses of 
lectures to more purely technical subjects. The ideal plan 
of education for technical chemists would be some system 
analogous to the apprenticeship of engineers, after they 
have been educated in the science } that is, after the correct 
habit of mind has been largely formed. But it is difficult 
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to see how this jan be brought oboift. The obstacles in the 
May appear to me to be insurmountable. The chemical 
manufacturer is not willing to throw open his work to 
8tuJeiit8, nor would he do so even if very considerable 
premiums were paid. Indeed, in England, it is not uncom- 
mon for the “ chemist,” so-cmllod, to be refused adniis>ion 
to the works, and to be confined to the laboratory. In the 
larger German works, where many chemists are employed. 
It is possible for a young man to gain the retpiisite experience. 
I have been informed by the managing director of a 
chemical work in Germany where 70 chemists are em- 
ployed, that nature has divided the young men into three 
large classes, the members of which are fairly easily 
distinguished, and do not greatly overlap. There is first 
ihe routine chemist ; the young man who declines responsi- 
bility, but who is hardworking and trustworthy; he finds 
his place as an analyst, testing raw materials and analysing 
the products at various stages, including the finished pro- 
ducts. Second, there is the young man to whom the 
management of some department may be entrusted; one 
with a firm will, plenty of energy, and the quality of 
governing men. And third, there is the research chemist, 
who delights in new problems, whether suggested by others 
(tr conceived by himself. All thn'e classes are utdi^e^l ; 
and after forming one of the luialyfets for some time, th(‘ 
voung men naturally range them«elves in one or other 
ilcpaitraent. where their natural tendencies find scope. 
Hut even in Germany the number of works which 
employ 70 chemists is not great; and willi a small number 
it IS more ditlicult to eflect the division of labour so 
>atisfactorily. 

1 have wondered if it might not be possible to cstahlisli 
.1 training school for technical oliemists somewhat on the 
following lines: — To start an association havmg for its 
obj(‘ct the encouragement; of invention, each member of 
whieli would suhscrihe a certain sum for (he erection of 
limldings and plant. There would need to be a number of 
i>()late(l buildings, and a considerable collection of stock 
plant of a small scale — stills, tanks, evaporating pans, 
Idler-presses, vacuum-filters, centrifugal machiue>, crystal- 
lising vats, and so on. The work should bo furnished with 
steam and electric current. Such a syndie.ate might let il 
be known that they were willing to make arrangements 
With inventors, or with syndicates which had secured the 
patents of an invention, or seeured an option on siieli 
patents. The superintendent or professor should be provided 
witli a staff of assistants, who would la* each in charge of 
one building— that is, of one operation. Students would be 
admitted for an appropriate premium, a-i in engineering 
works. Supposiug au idea to be brought to the notice of 
the directors, they would consult as to whether it shouhl 
he accepted or not. If accepted, then the share of profits 
would he arranged with the patentee, should it prove 
successful. It would be committed to the charge of one of 
the staff, who would first work it out in the laboratory with 
the aid of a staff of students. If it then seemed feasible. 
It Avould be tried on a comparatively nmall scale, dealing 
with hundredweights, in one of the special buildings, those 
students who had investigated the process in the laboratory 
‘'baring in the larger-scale operations. Tho surmounting 
of difficulties in the transition, the perfecting of the process, 
the making working drawings of the requisite plant, would 


afford tho 1)est of all training to students ; and in case the 
process proved a commercial success, these studente who 
had helped to elaborate the process would he naturally tho 
first to obtain employment in works, should they be erected. 

At the same time, manufacturers would naturally be anxious 
to obtain tho services of men trained in so good a school, 
so that many students would be drafted off to works. 
Indeed the scheme maybe paralleled from the medical side ; 
after receiving a medical education, for example, in preli- 
minary scientific subiects, such ns chemistry, physics, and 
biclojry, the medical student devotes himself to professional 
studios for three years. Then his technical education begins 
w hen he becomes house physician or house surgeon. After 
such experience, he is available for junior positions, for 
lu'comiiig “ locum tenenF,” and so on. 

The students in such an experimental works would, of 
cours<‘, have to do labourers’ work; employees always 
respect a man who can ‘‘ take liis coat off.” In this way he 
gets to know their difficulties, tmd to judge them fairly j 
to know' what they can do, and what reasonably to expect. 

I am by no means sanguine that such a scheme of 
technical education can he started. 1 acknowledge that it 
is an imperfiMd imitation of the magnificent schools of 
technical chemistry which form part of every large German 
chemical work. But such schools are uulikely to find a 
footing, so far as I can judge, in Kiiglaud. 1 cannot judge 
of America. Our system is, when trade is good, to let 
well alone, tho manufaeturer thinks, “1 have done very 
well without a chemist i>o far ; why have one now ? ” or, 

“ the class of man who has served us as analyst has 
sufficed for our needs ; he costs only 2/. a week ; why burden 
ourselves with a more expensive, even if a more skilled 
man ? ” And when trade declines, ho naturally shrinks 
from spending money. It is the policy of “ penny-wise 
and jamnd-foolish.” 

In conclusion, let me make one more remark. It is that 
the scientific curiosity of to-day often becomes the trade 
necessity of to-morrow. A scientific friend of mine once 
drew iny attention to the fact that most of the changes 
which have been introduced iu industry have had their 
origin in the universities. Why? Becau.se the investi- 
gator is unfettered. If a man sets himself to improve an 
existing proces.s, lie very likely may succeed, but he will 
not effect a revolution in manufacture. The purely scientific 
investigator who is I’rec to follow indications of no apparent 
commercial imporr has not infrequsntly made discoveries 
of a radical nature, which ha\e entirely changed some 
I»articular industrj . 1 do not recommend the one to the 

exeluMon of the other ; both arc best ; and Loth are best 
attained by au intimate iissoci.ation between the universities 
and the chemical works. The investigator often learns 
much by tlu' study of industrial processes. The chemioal 
manufacturer who is keenly alive to his own iiiteresta will 
not fail to keep himself in touch Aviih every discoverj^l 
however little it appears to be connected with his "'Hi: 
industry. 

To quote from the “ Rules of Political Conduct,” 
w'rittenfor the people of Japan thirteen hundred years ago: 

“ I'lie imperative duty of man is to sacrifice hi» private 
interest to the public good. Selfishness forbids co-opera- 
tion, and without eo-operiition there cannot be any great 
ttchieveiuent.” 
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I.-PLANT, APPARATUS AND MACHINEEI. 

I^NGLISII PaTKNIS. 

Steam Meter. IX. K. Newlor, Londuu, From tlir Fnibcu- 
fiihriken vormuls F. Ihijci* tk)., KlbcrFeld, Eng Fat. , 
21,471, Oct. G, 1903. 

Thk stcarii is passed through a dosed vessel, over iho outlet 
ol uhich a iiollow truncated cone is uriuiiged. In the' \ 
openiug of the eone, a float is arranged to ’v%oik; it is 
supported hy a wire working throngli the eo\er ov(‘r a 
pulley and balanced by a ^Yelght. Attached to this wire, 
and on th(3 outside of the vessel, is a pen or ]<ointor uliieh 
opi'fates in coiiiiectinn with a n oviiig scale. Ironi the 
indications of the pointer, the p( slthm of tin* float and 
consequently the area of the dihcliargi* opening can be 
di'dnced, and from the ]>rehsure, recorded on a registering 
gauge, the quantity of steam passing can be ealcnhitcd. 

— W. II. C. 

Condensing and Cooling of Gase.'i, Vajwurs. and lAgnids. 

A. F. Browne an<l J). OhaudJer, Loudon. Eog. Pal. .’>485, 
March 5, 1901. 

Tiiio gases, Ac., to he condensed and cooled are led through 
a chamber or serie.s ol chambers, the outer surfaces of which 
are ex)) 0 sed to the air, so that radiation and lamsequently 
cooling may take place. AN'ithln each chamber i» a 'series of i 
other cliambers or pipes, thioiigh which a current of air is , 
traiismiltcd. The interior of the walls of the.se pipes is kept | 
constunllA wetted hy a film of wat{*r, supplied in the form | 
of spray b> an atomism*, tir ilrawn up l>y capillary attruc- | 
rlon by cotton wicks or cloths attaclnsl to wire netting and j 
dipping into water. A luirnber of shallow tra) s filled with j 
|''t\ater are superposed one over th<‘ other in these [upes, so 
- that the waiter overflows Ironi ea<*h pipe to the next lower i 
oue. A partial vacuum may also he maintained in the 1 
pipes. In this way, the beat abstracted from the gases to 
be coolei), rendered latent hy the continuous evaporation 
of a film of water, in the air current. — W. II. C. 

Unitkp States Patents. 

(Jenii ifugal Separator. II. McCloniack, Westchester, Fa. 

IJ.IS. Fat. 706,837, Aug. 9, 1904. 

A SDSi’KNDKD bhiift, to wliicli a tubular centrifugal vessel is 
coupled, is supported and enclosed by the upper portion of 
a frame, the lower part of which forms a fixed casing below 
the coupling and surrounding the depending centrifugal 
vessel. The easing supports the lower end of the centrifugal 
vessel and has diverging walls, so that the latter, when un- ; 
coupled, can be tilled sufficiently to enable it to be freely ' 
lifted out of the casing. — E. S. 

Drying Apparatus. H. Baet/, St, Louis, Mo. 

U.S. Pat. 767,198, Aug. 9, 1904. 

Within a suitable casing are contained a blovrer, one or 
more pairs of superpiised and spaced air chambers, \^ith 
steam heater, the adjacent faces of the chambers on either j 
side of the open space separating them being provided w’ith 
nozzles for discharge of the air; exhaust pipes leading from 


the casing back to the blower; also suitable feed mechanism 
for advancing the articles to be dried, through the space 
boparatiug tin* chambers in the path of the air current 
issuing from the nozzles. — E, S. 

Drying Apparnfn.'^. F. E. Allen, Boston, Mass. 

‘ ir.S. Fat. 7G7,727, Aug. IG, 1904. 

A VKimcAU .series of horizontal eonveyor.s, bet^vecn each of 
which are horizontal raihators, is arranged in a casing. 
The material to be dried, is fed into the top from a hopper 
and passes downwards over the conveyors, to the outlet at 
j the bottom. Means are provided: for supplying a suitable 
I heating agent to the radiators ; for agitating the material ; 

1 for forcing a enrrent of air across the conveyors; and for 
withdrawing the moisture-laden air from the apparatus. 

— W. Tl. C. 

E.rkaii.sting Vapours or Gasrs ; Apparatus for . 

V. ►Schwaningcr, Oggersheim, (leniuinj. II. S. Ihit. 
707,502, Aug. IG, 1904. 

See Eng. Pat. 5110 of 1902 ; this J., 1903, 4o7. — T. F. B. 
Euencii Patents. 

J'aruam Drier; ('ontniuoiis . 11. Haack and the 

Surthcr ]\Iaschinen - I'kibr. vorm. li. ILmiinersehmidt. 
Fr. Fat. 341,672, Alaich 2(;). 1904. 

Titk material to he dried is introduced at () and carrierl, on 
tm* endle-s hand conveyor </' in tlie diiectum of the ariows 
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Vapours of Volatile Solueuts ; Process and Apparatus for 
(Mlecting, frying, and Recovering from the J/r. 
K. Boiiohaud - Jb*i’acc‘iq. Fr, Pat. 341,6^0, March 26, 
1904. 

Tjik air is automatically aspirated through a filter, then 
through a drying tower, and finally passes into an absorbing 
chamber filled with porous material through which percolates 
;t ^suitable liquid for absorbing the volatile solvents. Thu 
method is particularly applicable to the vapours of alcohol 
and ether. The absorbed vapours are recovered as solvents 
1)> suitable distillation of the absorbing liquid. — \Y. I*. S. 


II.-PUEL, GAS. AND LIGHT. 

Vlame of Different Fuels ; Calorific Value of the . 

r. jVlahltr. llcv. IJniv. des Mines, 1904, 1. Proc. Inst. 
tUvil Eng., 11*04, 156 , 47 — 48. 

In the following tulde the flame temperature is that ohtuln- 
ihle when the fuel is burnt with mr at C. aud 760 inm. -- 
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'I’he true measiii'e of value of a fuel is not the flame 
(empcratiire, ho\' ever, but the calorific power ; for example, 
ihe flame ot peat is hotter than that of Ht. Etienne coal, but 
the body of flame is much larger in the case of the coal than 
in that of the peat. 100 grms. of the peat ,>ield 28 vcls. 
>1' ga.s at 2000 C., whilst the same weight of coal jields 
14 vols. of gas at the same temperature. T'rom a thermo- 
metric point of view, the use of hot blast for improving llu‘ 
tlaine would appear to be more etlicacious in furnaces fired 
with coal than in those u.sing fuels of an inferior character. 

—A. S. 

Magnetite Arc-Lamp, (j. P. Stcinmetz, Elect. World 
and Eng., 1904, 43, 9"4 ; J. Gasbeleucht., 1904, 47, 

Tril—TijW. 

The lamp is provided with a copper positive electrode, 
which does not require renewal, and a negative electrode 
consisting substantially of magnetite (EegO,). The elec- 
trodes themselves take no part m the light emission, which 
is due solely to the luminous are, containing volatised 
magnetite. In the preliminary experiments, which led to 
the construction of the lamp, it was ascertained that, in 
luminous-arc lamps, the substance which eonduct.s the ai*c 
is givetr off more rapid^Jy frrtm the negative than fi*om the 
positive electrode, andi iia{>inging the latter, heats 


it highly. If the positive electrode be a good enough heat- 
conductor and of suitable dimensions, the heat developed is 
led away and the electrode is not consumed. If it has too 
great a heat conductivity, material from the negative elec- 
trode is deposited upon it. Thus, in the magnente lamp, if 
the copper electrode is not thick enough to conduct away u 
sufficient proportion of the heat generated, it is destroyed ; 
and, on the other hand, if too thick, drops of magnetic 
[ oxide condense upon it. The cdectrodes are therefore so 
! chosen as to avoid botli difficulties, and the positive elec- 
! trode forms a permanent, fixed part , of the lamp. The 
j metals of the iron group give a brilliantly luminous arc, 

I emitting w’hite light; but electrodes made of the metals 
; themselves have little durability, w'hercas the oxides, being 
I incombustible, are suitabh' for use. Of these oxides, 
magnetite gives the best results, aud it is found that a 
I steadier arc and a higher efficiency result, if titanium and 
I other compounds are mixed with the magnetic oxide. The 
I electrodes are manufactured in compact form, and it is 
, claimed that in use they are consumed at the rate of only 
’ 0*8 to 1 mm. per hour. An electrode 200 mm. long there- 
fore lasts about 150 — 200 iiours ; but with a slight decrease 
j in efficiency , the durability can be increased to 500 — 600 
j hours. The life of the electrodes is then about equal to 
i that of an ordinary glow lamp. The most favourable length 
of arc is 20 — 30 mm., and this is maintained by means 
' of a simple automatic regulating dt'vice. According to 
. A. Holmes, a 320- watt magnetite lamp emits rather more 
I light than an ordinary 3 40 -watt lamp with open arc, or a 
4(>o.watt lamp with enclosed ‘arc. 'fhe lamp is adapted for 
, u.se with a direct eurient; if an alti'inating current ha 
' empIo\<‘cl, there Ls a consideruble diminution in ettlciency. 

— H. Ji. 

English Patents. 

j Gas and Air ; Apparatus for the Production of Mixtures 

I *f • H. H. Lake, Loudon. Erom Selas G. m. b. 

H., Berlin. Eng. Pat. 17,788, Aug. 17, 1903. 

AruAKATi a for the production of gaseous mixtures, by the 
separate suction of gas and air, is provided with a regu- 
laiing device for automatically varying the amount of the 
mixture produced in accordance with the consumption, the 
said device being interposed between the suction and 
forcing chambers and sul),ieeted to the pre.s.sure in the out- 
let service main of the apparatus in such a manner that 
when alterations in the pressure occur, a communication 
between the suction and forcing ehambeis is opened more 
or less. The effect is that the operation of the suction 
appaiatus (piston pumjis, b'owers, or the like) never varies, 
the regulation being effected merely by repumping more or 
less of the already formed mixture back through the appa- 
1 latus from the forcing side. The regulating valve between 
the suction and forcing chambers may he actuated by 
means of a float, diaphragm, or the like connected to a 
branch pipe from the forcing side of the apparatus. — H. B. 

Gas Producers; Suction . E. Cnpitaim*, Frankfort 

on-the-Maine, Germany. Eng. Par. 2547, Feb. 2, 1904. 

A VEUTiCAL water-vaporiser is arranged concentrically 
above the combustion chamber inside the shell of the 
1 producer, the hot gases flowing up through the vaporiser. 

I The annuliir space between the vaporiser and the shell is 
I utilised as a storage chamber for the charging fuel, which 
serves as a heat insulator and falls into the combustion 
chamber as required. — H. B. 

(ras Retorts ; Inclined . E. Derval, Paris. 

; Eng. Pat. 21,964, Oct. 12, 1903. 

1 Tite bottom of the inclined retort is provided with one ot 
I more longitudinal ribs extending the Avhole of its length, in 
J combination or not with a series of channels, hollows, or 
I projections at the lower end of the retort, for the purpose 
I of facilitating the disengagement of gas, preventing the 
^ coal from slipping down to the lower end during the distil- 
lation, and rendering the discharge of the coke easier^ The 
effeutiveness of the non-slipping devices may be increaied 
by employing curved retorts, as described in Bat* 
762,578 (this J., 1901, 745).— H. B. 
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Gm- Producing Plant for Heating PeAort Furnaces. 
H. Poetter, Dortmuud, Germany. Eng. Pat. 899.3, 
April 19. 190-1. 

A PLA\T for th(‘ production of coal-gas, having beneath the 
retorts ii g:is producer which generates water-gas and pro- 
ducer-gas, both for heating the retorts and for admixture 
with the retort gases, is so arranged that the outlet flue 
for the water ga.s and the outlet flue for the producer-gas 
open into a pipe leading to the retort cpacts and are also 
connected with the gasholder by a branch pipe, the pipe 
junctions being controlled by three-way valves in such 
rammer that Avhen the valves are in one position the 
producer-gas passes exclusively to the retort setting, and 
when in the other position the water-gas passes partly to 
the retort furnace and partly to the gasholder.— II. B. 

Gas Producers. H. Poetter, Dortmund, Germany. 

Eng. Pat. 14,383, June 25, 1904. 

In order to keep the fire grate cool and to provide for an 
automatic generation of steam, eooling tubes, having lateral 
perlorsitlous through which the cooling water may overflow 
into collecting troughs below, are arranged beneath the fire- 
bars, and may he adai)te(l to support the flrc-ba^^. The 
air-blast pipe is arranged below the cooling tubes. An 
auxiliary grate may he pi’ovided to support the fuel Avhilst 
the grate propi'r is removed for cleaning or repairs.— H. B. 

He f lise - consuming and Gas- producing Furnaces. L. 
Tobiausky. Kng. Pat. 12,301, May 31, 1901. XVllI. B., 
page 878. 

Gas Purifying Plants. J. D, L. Klein, Copenhagen. 

Eng. Pat. 14,465, June 27, 1904. 

Tiik purifiers are connected together by separately valved 
p'.pes in such a manner that the gas may be diiected through 
any one or more of the purifiers, and in any desired order. 
'I'he grids for supporting tho purifying material are made of 
horizontal parallel bar.«i,the cro^-s .section of which is diamond- 
shaped or which are roof-like on the top. The bars are 
.s[)aced far apart, experience having shown that the jiurifjing 
material, instead of falling through, forms arches from bar 
to bar, the inclined top surfaco of the bar.-, serving as 
abutments. The lowest grid of each purifier is of the usual 
closely-set form, and is covered with a layer of bark —II. B. 

Unitkd States Patents. 

Coke-Oven-, Honzmital . 11. Poetter, Dortnumd. 

Germany. U.S. Pat. 700,898, Aug. 9, 1904. 

Sek Eng. Pat. 16,807 of 1902 ; this J., 1903, 899.— T. E. IJ 

Gas and Coke ; Process of Manufacturing , J. (;. H. 

Stut, Oakland, Cal. U.S. Pat. 700,400, Aug. 2, 1904. 

A Hour of coal, contained in one of a scries of parallel ; 
contiguous ovtms, is heated to incandescence liy passing air 
o\er and up through the burning fuel; the air supply is | 
shut of! and crude oil is fed upon the surface of the fuel, ' 
Avbercby oil-gas is generated and oil residue is deposited ; | 
then steam is introduced from below, tho water-gas ! 
produced mingHug with the oil - gas at tho surface 
of the fuel. Simultaneously a body of coking coal, eon 
taiued in a contiguous ovtm, is carbonised by the heat 
transmitted through tlie dividing wall, and the coal-gas 
produced is led along with the water-gas and oil-gas 
through a fixing chamber. The operation is then re- 
versed by filling the second oven v/ith fresh coal and intro- 
ducing steam below and oil above the fuel as already stated, 
whilst the heat transmitted through the dividing wall pro- 
duces coke and coal-^as from the coal and oil residue in 
the first oven, the various gases being mingled and fixed as 
before. See following abstract. — II. B. 

Gus and Coke ; Apparatus for the Manufacture of . 

J. C. H. Stut, Oakland, Cal. U.S. Pat. 706,553. Aug. 2. 
1904. 

The apparatus consists of a series of parallel contiguous ' 
ovens, connected to carburetters and regeuerators, suitable ! 
for carrying out the process described in the preceding ! 
abstract. — H. B. 


Gas i Process of Manufacturing . J. C. H. Stut 

Oakland, Caf. U.S. Pat. 766,554, Auj^. 2, 1904, ' 

An oven, liaving a layer of incombustible porous material 
at the bottom, is heated to redness. Crude oil is injected 
on to the incandescent porous material, forming oil-gas 
and a carbonaceous deposit, and, after the latter has 
become coked, it is consumed in the production of water- 
gas by passing steam up through it. The oil-gas and 
I water-gas are mixed. The heat transmitted through the 
walls of the oven may be employed in producing coal-gas 
from a body of coking coal in a contiguous connected oven, 
I the several gases being mixed together. Seethe following 
I and the two preceding abstracts. — 11. B. 

, Ga.s and Coke; Apparatus for Making . J. C. II. 

Stut, Oakland, t al. U.S. Pat. 706,555, Aug. 2, 1904. 

I 3 rrE apparatus consist.*, of contiguous ovens, having per- 
; forated hearths and connected to carburetters and regenera- 
I tors, suitable for carrying out the process described in the 
j preceding abstract. — H. B. 

I Gas \for Oil Engine'] ; Apparatus for Generation of . 

W. A. Salisbury, Ass gnor to ( !. ( ). Go.ss, Winona, Miun. 
U.S. Pat. 700,530, Aug. 2, 1901. 

The generator consists of a number of retorts, each having 
an independent oil-supply under pres.sure; a gas-miximr 
chamber, having independent valved eoramunication with 
each retort; burners bt'ueath th(* retorts and gas-mixing 
chamber, communicating with the latter and with the air; 
a main mixing chamber communicating with the gas chnm 
her. and having an exit and hot-air supply controlled by 
valves carried by a common stem ; and a governor mounted 
on the same stem and actuated by the engine fed with the 
gas produced. — II. B. 

Gas Producer J. K. George, Assignor to Morgan Cou- 
struetion ('o., Worcester, Mass. U.S. I'at. 760,880, 
Aug. 9, 1904. 

Ski Eng. Pat. 10,203 of 1903 ; this . I., ]903, 1 1 .89.— T. E. B. 
EuKs’cir Patents. 

Coke; Process and Apparatus for E i ttnauhhtnc/ and 

Bleaching . E. A. Moore. Fr. Pat. 34 1,499 'March 

21, 1904. 

See U.S. Pats. 755,154 and 755,155 of 1904 ; this J.. 1904. 
436.— T. F. B. 

Generator for Low-Grade Gas. Leiouge, Formas, h Cie. 
F'irst Addition, dated March 2, 1904, to Fr. Pat. 339,817, 
Jan. 22, 1904 (tins J., 1904, 7l0). 

This addition refers to an automatic rubbish grate that is 
mounted on an axis, and caj>able of oscillating’ to allow of 
the removal of [lortions of ash that are too large to pass the 
long-toothed wheel v/hich regulati's the discharge of ordi- 
nary-sized cinders into the ash-pit. — W. C. H. 

Gas Generators ; Arrangement for the Automatic Supply of 

Water and Steam in . F. L. A. I’aguy. Fr. Pat. 

341,402, March 17, 1904. 

Each aspiration of gas by tho piston cause.s a certain 
amount of water, kept at constant level, to flow from a tank 
into a receptacle inside the upper part of the scrubber, from 
which receptacle the water falls into the scrubber, whilst by 
the weight of the water drawn in, the receptacle works a 
lever and spring arrangement which controls the gas valve. 

—W. C. II. 

Generators for Low-Grade Gas. Gay and Vivien Fr. Pat. 
341,414, March 19, 1904. 

In the type of gas-generator in which the steam required is 
derived from a vaporiser arranged in the upper part of the 
generator, it is found that a sediment from the water collects 
in the vaporiser. To allow of the easy removal of such 
sediment, it is proposed to incline the bottom of the vapo- 
riser, so that the sediment may ooBect in the lowest part, 
and be removed tltros^h a plog-hol«.— W. C. H. 
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liahting and Heating Gas f Apparatus for the Production 

of L.. W. Lord. h'r. Pat. 34i,70tJ, March 28, 1904. 

A HOT'Aiu engine, driven by means of a liuiisen burner, 
pumps air through a carburetter consisting of a chamber 
('onuiiniug vertical partitions covered with lluniicl .and satu- | 
rated with petrol or the like, betweeu which partitions the , 
air pursues a tortuous course. .«Vu automatic device for | 
regulating the air pressure is interposed between the engine ; 
ami the carburetter. It consists of a cylindrical vessel into i 
which the air is pumped, a column of water, on which a ball i 
floats being maintained within the cylinder at a height I 
depending upon the air-pressure therein. The hall is linked I 
up by means of levers to the cock of the pipe which supplies j 
'ms to the Bunsen burner of the engine, so that a reduction | 
m air pressure at once causes an increase in the speed of ' 
the engine, and vice verset. The air, on leaving the cylinder, 
passes through the cooling-jacket of the hot-air engine 
before passing through the carburetter.— H. B. I 

Ammonia and Cyanogen Compounds ; Obtaining Simulta- 
neously — — by Treatment of [Cou/] GaSy with Partial \ 
Regeneration of the Scrubbing Materials. VV. Feld. , 
Fi\ Fat. .341,614, Jan. IS, 1904. 

LioiiTiNU gas is scrubbed ^\ith a solution of 280 grins, of < 
Jeiroiis sulphate crystals, and from 1000 to ISOOgrni.s. of 
calcium chloride, for each TOO cb. m. The solution pro- 
(uiccd, containing calcium lerrocyunide and ammonium 
chloride, with a deposit of calcium caibonatc ami sulphate, 

IS treated with lime and steam to obtain ammonia (free 
fiom sulphide) and calcium chloride, suitable for re-use. 
From the turbid solution the cyanogen may be piecipitated 
as Prussian blue, and the mud, separated by filtration, 
.itlir addition of an iron salt, may be again use'l in thi* 
s-rubber. Several formula) are given, showing the use 
and proportions of various scrubbing agents, including 
Icrious hydroxide, or terrous or muugaiious sulphate in 
K'ombination with magnesium or calcium chloride or the 
like, adapted to he used with gas of certain stated types, 
tier. Fats. 41,030 and 1 12,4. V.l are referred to. Compare 
Mug. Pat. 10,876, 1902; this J., 1903, 691.— E. S. 

Tar from Waicr-Gas; Process of Ultlisinq the . 

L.'Scholvien. Fr, Pat. 340,995, March 7, 1904. HI., 
next column. 

Tdinj Vapours i Recovery of in the M'lnufaclure of 

(Jarbon Electrodes. Soc. Franc des Electrodes. Fr. Ibit. 
311,698, March 29, 1901. 

i'nK giis and vapours, issuing from the furnace in which the 
clcctiodes are baked, are blown by means of a fan through 
a series of condensing pipes and thence to the ehimney. 
'i'he tar is thus condeii-td and recovered, whilst the gi “ 
.passes on. — 11. B. 


collected in three fractions, the first consisting of oils of 
specific gravities of 0»b55 to 0*92, the second from 0-93 to 
0-96, and the last fraction of oils above 0‘96 sp. gr., and 
having an average specific gravity of I'Olf). These three 
fractions are further fractionated both by steam and external 
heating. — T. F. B. 

Wood Distilling Apparatus. B. Viola, New York, As- 
signor to 11. G. G. Moldenke, Watchung, N. J. U.S. Pat. 

767.090, Aug. 9, 1901. 

A cylindrical retort is mounted in a furnace, at a slight 
inclination to the horizontal, and in aubh a inauner that it 
can be rotated. The lower end of the retort is connected 
by an air-tight joint wuth a fixed discharge chamber, which 
is provided with discharge pipo«. The upper end of the 
retort is connocfi'd, also by an air-tight joint, with a curved 
elbow piece, which leads the i»rodiicts of distillation to a 
Vi'rtical receptacle, provided with a stirrer. The retort is 
also provided with ii .stirrer. The retort, elbow-piece, and 
“ vortical receptiielc ” are all of appro.ximately the same 
diameter. — T. F. B. 

Wood Distilling Apparatus. B. Viola, New York, As- 
signor to B. G. G. Moldenke, Wittchung, N.J. U.S. Pal. 

767.091, Aug. 9. 1904. 

The apparatus is similar to that described in the preceding 
specification, with the addition of nn arrangenieut for raking 
the non-volatile re.siflue from the retort down a shoot into a 
w uter-tauk.— T. F. B. 

Fkisncti Patents. 

Tar from Water-Gas; Process for Utilising the — — . 
1j. ScholvH'i). Fr. Pat. 340,995, March 7, 1901. 

I The tar obtained m the carburetting of water-gas is dis- 
' tilled till the residue consists only of pitch. The distillate 
is treated with acid and then with alkali, and distilled as 
long as the distillate remains clear; any further distillates 
are treated in the same manner as the origicnl tar, and 
the resulting products mixed with the clear distillate. The 
resulting liquid has a specific gravity of 0*82 to 0*9, 

I llashiDg point 30° C., and consists principally of unknown 
i hydrocarbons, with small quantities of toluene, xylene, 
; mesitylene, and traces of naplitliiilene ; it contains no 
; sulphur or phenols, and can be used as a solvent for gums, 
resins, fats, &c, — T. F. B. 

Denaturation of Industrial Alcohol by Carhialine and 
1 its Compounds. A. Leoiii, A. Pelizza, and F. Stringa. 

1 Fr. Put. 341,617, Feb. 3, 1904. XVII., page 878. 

! Soap [containing Benzene'] ; Manufacture of . J. F. G. 

I de Houssy d« Sales. Fr. Pat. 3 41,568, March 24, 190^. 

1 XII., page 872. 


III.-DESTEUCTIYE DISTILLATION. 

TAR PRODDCTS. PETROLEUM, 

AND MINERAL WAXES. 

English Patent. 

Coal Tar; Distillation of . C. Weyl, Maunlmiui, 

Germany. Eng. Ibit. 12,122, May 27, 1904. 

4'hf tar is heated in a horizontal, cylindrical boiler or 
still, furnished with severnl narrow tubes fixed in its ends; 
■ hot furnace gases circulate ihroiigh these tubes and lieat 
the tar, whilst n high vacuum is maiutained in the still, 
so that the boiliui!; point of the tar at the end of the distilla- 
tion is about 270°— 280' C., thereby preventing coking, as 
well as accelerating the distillation. — T. F. B. 

United States Patents. 


j Distillation of Fats, Oils, and Tars of all kinds in Vacuo ; 

j Continuous Process for the . G. Bokelberg and 

I .1. Sachse. Kr. Par. 341,571. March 24, 1904. 

See Eng. Pat. 7201 of 1904 ; this J., 1904, 655.— T. F. B. 

I7.-C0L0URING MATTERS AND 
DYESTUFFS. 

Galangin; Synthesis of . St. v. Kostanecki, v. Lampe, 

and J. Tanibor. Ber., 1904, 37, — 2806. 

2'- HYDROXY - 4'. 6'- DIMKTUOXYCirAI.KONB, (CH30)2(0H) 
CbHs.CO.CUcCH.CjjHj, was converted, by boiling with 
alcotiolic hydrochloric acid, into 1 .3-dimethoxyflavauone — 
,0 . CII.Qlls 


(OCITal.CJlo 


/ . 
^CO.CIG 


Pine Wood; Process of Distillation of Crude Oils from j This was treated with amyl nitrite and hydrochloric acid, 

J (-; Mallouee, Charlotte, N.C., Assignor to i yielding an isonitrosoderivative, which w'as cpnveited in the 

J. J. Mallonee, Crichton, Ala. US. Pat. 766,717, usual manner into 1 .3 dimethoxyflavonol— 

Aug. 2, 1904. I .0 — C.OJIft 

Pine wopil, is heated ^ by means of a perforated j “ 

steam al^^o the distillate is j CU--C Uii 
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Gm- Producing Plant for Heating PeAort Furnaces. 
H. Poetter, Dortmuud, Germany. Eng. Pat. 899.3, 
April 19. 190-1. 

A PLA\T for th(‘ production of coal-gas, having beneath the 
retorts ii g:is producer which generates water-gas and pro- 
ducer-gas, both for heating the retorts and for admixture 
with the retort gases, is so arranged that the outlet flue 
for the water ga.s and the outlet flue for the producer-gas 
open into a pipe leading to the retort cpacts and are also 
connected with the gasholder by a branch pipe, the pipe 
junctions being controlled by three-way valves in such 
rammer that Avhen the valves are in one position the 
producer-gas passes exclusively to the retort setting, and 
when in the other position the water-gas passes partly to 
the retort furnace and partly to the gasholder.— II. B. 

Gas Producers. H. Poetter, Dortmund, Germany. 

Eng. Pat. 14,383, June 25, 1904. 

In order to keep the fire grate cool and to provide for an 
automatic generation of steam, eooling tubes, having lateral 
perlorsitlous through which the cooling water may overflow 
into collecting troughs below, are arranged beneath the fire- 
bars, and may he adai)te(l to support the flrc-ba^^. The 
air-blast pipe is arranged below the cooling tubes. An 
auxiliary grate may he pi’ovided to support the fuel Avhilst 
the grate propi'r is removed for cleaning or repairs.— H. B. 

He f lise - consuming and Gas- producing Furnaces. L. 
Tobiausky. Kng. Pat. 12,301, May 31, 1901. XVllI. B., 
page 878. 

Gas Purifying Plants. J. D, L. Klein, Copenhagen. 

Eng. Pat. 14,465, June 27, 1904. 

Tiik purifiers are connected together by separately valved 
p'.pes in such a manner that the gas may be diiected through 
any one or more of the purifiers, and in any desired order. 
'I'he grids for supporting tho purifying material are made of 
horizontal parallel bar.«i,the cro^-s .section of which is diamond- 
shaped or which are roof-like on the top. The bars are 
.s[)aced far apart, experience having shown that the jiurifjing 
material, instead of falling through, forms arches from bar 
to bar, the inclined top surfaco of the bar.-, serving as 
abutments. The lowest grid of each purifier is of the usual 
closely-set form, and is covered with a layer of bark —II. B. 

Unitkd States Patents. 

Coke-Oven-, Honzmital . 11. Poetter, Dortnumd. 

Germany. U.S. Pat. 700,898, Aug. 9, 1904. 

Sek Eng. Pat. 16,807 of 1902 ; this J., 1903, 899.— T. E. IJ 

Gas and Coke ; Process of Manufacturing , J. (;. H. 

Stut, Oakland, Cal. U.S. Pat. 700,400, Aug. 2, 1904. 

A Hour of coal, contained in one of a scries of parallel ; 
contiguous ovtms, is heated to incandescence liy passing air 
o\er and up through the burning fuel; the air supply is | 
shut of! and crude oil is fed upon the surface of the fuel, ' 
Avbercby oil-gas is generated and oil residue is deposited ; | 
then steam is introduced from below, tho water-gas ! 
produced mingHug with the oil - gas at tho surface 
of the fuel. Simultaneously a body of coking coal, eon 
taiued in a contiguous ovtm, is carbonised by the heat 
transmitted through tlie dividing wall, and the coal-gas 
produced is led along with the water-gas and oil-gas 
through a fixing chamber. The operation is then re- 
versed by filling the second oven v/ith fresh coal and intro- 
ducing steam below and oil above the fuel as already stated, 
whilst the heat transmitted through the dividing wall pro- 
duces coke and coal-^as from the coal and oil residue in 
the first oven, the various gases being mingled and fixed as 
before. See following abstract. — II. B. 

Gus and Coke ; Apparatus for the Manufacture of . 

J. C. H. Stut, Oakland, Cal. U.S. Pat. 706,553. Aug. 2. 
1904. 

The apparatus consists of a series of parallel contiguous ' 
ovens, connected to carburetters and regeuerators, suitable ! 
for carrying out the process described in the preceding ! 
abstract. — H. B. 


Gas i Process of Manufacturing . J. C. H. Stut 

Oakland, Caf. U.S. Pat. 766,554, Auj^. 2, 1904, ' 

An oven, liaving a layer of incombustible porous material 
at the bottom, is heated to redness. Crude oil is injected 
on to the incandescent porous material, forming oil-gas 
and a carbonaceous deposit, and, after the latter has 
become coked, it is consumed in the production of water- 
gas by passing steam up through it. The oil-gas and 
I water-gas are mixed. The heat transmitted through the 
walls of the oven may be employed in producing coal-gas 
from a body of coking coal in a contiguous connected oven, 
I the several gases being mixed together. Seethe following 
I and the two preceding abstracts. — 11. B. 

, Ga.s and Coke; Apparatus for Making . J. C. II. 

Stut, Oakland, t al. U.S. Pat. 706,555, Aug. 2, 1904. 

I 3 rrE apparatus consist.*, of contiguous ovens, having per- 
; forated hearths and connected to carburetters and regenera- 
I tors, suitable for carrying out the process described in the 
j preceding abstract. — H. B. 

I Gas \for Oil Engine'] ; Apparatus for Generation of . 

W. A. Salisbury, Ass gnor to ( !. ( ). Go.ss, Winona, Miun. 
U.S. Pat. 700,530, Aug. 2, 1901. 

The generator consists of a number of retorts, each having 
an independent oil-supply under pres.sure; a gas-miximr 
chamber, having independent valved eoramunication with 
each retort; burners bt'ueath th(* retorts and gas-mixing 
chamber, communicating with the latter and with the air; 
a main mixing chamber communicating with the gas chnm 
her. and having an exit and hot-air supply controlled by 
valves carried by a common stem ; and a governor mounted 
on the same stem and actuated by the engine fed with the 
gas produced. — II. B. 

Gas Producer J. K. George, Assignor to Morgan Cou- 
struetion ('o., Worcester, Mass. U.S. I'at. 760,880, 
Aug. 9, 1904. 

Ski Eng. Pat. 10,203 of 1903 ; this . I., ]903, 1 1 .89.— T. E. B. 
EuKs’cir Patents. 

Coke; Process and Apparatus for E i ttnauhhtnc/ and 

Bleaching . E. A. Moore. Fr. Pat. 34 1,499 'March 

21, 1904. 

See U.S. Pats. 755,154 and 755,155 of 1904 ; this J.. 1904. 
436.— T. F. B. 

Generator for Low-Grade Gas. Leiouge, Formas, h Cie. 
F'irst Addition, dated March 2, 1904, to Fr. Pat. 339,817, 
Jan. 22, 1904 (tins J., 1904, 7l0). 

This addition refers to an automatic rubbish grate that is 
mounted on an axis, and caj>able of oscillating’ to allow of 
the removal of [lortions of ash that are too large to pass the 
long-toothed wheel v/hich regulati's the discharge of ordi- 
nary-sized cinders into the ash-pit. — W. C. H. 

Gas Generators ; Arrangement for the Automatic Supply of 

Water and Steam in . F. L. A. I’aguy. Fr. Pat. 

341,402, March 17, 1904. 

Each aspiration of gas by tho piston cause.s a certain 
amount of water, kept at constant level, to flow from a tank 
into a receptacle inside the upper part of the scrubber, from 
which receptacle the water falls into the scrubber, whilst by 
the weight of the water drawn in, the receptacle works a 
lever and spring arrangement which controls the gas valve. 

—W. C. II. 

Generators for Low-Grade Gas. Gay and Vivien Fr. Pat. 
341,414, March 19, 1904. 

In the type of gas-generator in which the steam required is 
derived from a vaporiser arranged in the upper part of the 
generator, it is found that a sediment from the water collects 
in the vaporiser. To allow of the easy removal of such 
sediment, it is proposed to incline the bottom of the vapo- 
riser, so that the sediment may ooBect in the lowest part, 
and be removed tltros^h a plog-hol«.— W. C. H. 
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considerably less so than pararosanilme. When wanned 
A\itli acids it is readily converted into the corre»iponding 
Mniinofuchsone-imonium salts. These colour salts crystallise 
well, and are only slightly soluble in cold water. When 
shaken with caustic soda solution and ether or benzene, they 
yield the colour-base of Dbbnor's Violet (uminofuchsone- 
imiue), which resembles in properties Homolka’s Puchsino 
base, but is yellower and much more unstable than the latter. 

In benzene solution the colour-base readily polymerises, 
forming a violet powder. j 

Colour - base of Viiidine (p - PhenylaminofHchsovc - 
nhenylimine). — This was prepared by heating on the water- j 
bath a mixture of dianisylphenylearbiuol, aniline, and j 
benzoic acid and purifying the product by means of its I 
])ierate, from which the base is sot five by dilute caustic i 
soda solution. The base melts at 166° — 168° C., dissolves 
with diflSciilly in ether and cold bonzono to a brownish-red 
solution, and is more easily soluble in hot beiizcjic. It has 
similar proporlifs to the fuchsonephenylimine prevtously 
described (ibis J., 1904, 318). On treatment with alcohofs 
or aniline, doeolorieation takes jdaec, the alkjl ethers or 
the anilide of diphenylaminotriphenylcarhiuoi being pro- 
duced ; the colonrle«s carbinol also produced by treat- 
ment with very dilute acids, lleduciug agents convert it 
into the leiico-basc. Tin' p-phenylaminofuchbonephenyl- 
imouium .salts give green solutions. 

Fuchsone -imines of Parofuch&mc and New Fuchxine 
(flomolha's liane). — ^^rhe authors confirm the statements of 
llomolka and llautzsch as to the behaviour of the bases. 
The) can be dissolved unaltered in water and re-jirecipilated 
l)^ cauvtio soda, if the experiment be carried out quickly, 
but if the mpieous solution be allowed to stand, a precipitate 
of a faint violet colour is deposited, consisting mainly of the 
ccibiiiols. With sodium chloride and nitrate the pbenyi- 
iiiiines give the corresponding d)estuffs ; with ethyl alcohol, 
jiid more readily, methyl alcohol, the alkyl ethers of the j 
cuthinols : and A\ith aniline, the anilides of the earhinuls. j 
Colour Base of Tripheni/lpararosanllinc Blue (Di- \ 
ph(’i/t/laminofucli.s 07 iephenf/limmc). — Tlji*^ was prepared in a I 
Miiiilar manner to the colour-base of Viridine, by beating 
nerftlicr a mixture of ;j-triiiiu8yloarbinol, benzoic acid, and 
u inline, an approximately quantitative yield of the iinounMU 
ben/oate being obtained. The pure colour-base forms a 
lil-iek crystalline powder, easily soluble in pyridine and j 
civstalliMiig from boiling xylene in aggregate.s ot plates 
im'ltiug at 237°— 238 C. It has similar pioperties to the 
othi'r pheii)limines. — A. S. 

Fluorazones .- a New Croup of JJi/esiuJf a formed by Melt- 
i)i(/ Amino-azu Bi/esluffs with Behoreinol. L. l*uul. 
Chem.-Zeit., 1901, 28 , 76,'*— 772. 

Tiik author finds that the reaction which takes pl.ace when 
.uniiio-azo dyestuffs ore melted with resorcinol is quite 
different from that which occurs Avhen they are heated with j 
})heiiol, 'J'wo new groups cf dyestuff.s are formed, aceord- 
ing to whether the amiiio-azv') dyestuff is heated with 
icsorcinol alone or in presence of a second component, 
such as aniline or its derivatives. It is possible to so 
carry out the reaction that only dyestuffs of the first 
groiq* (Kluoruzoiies) arc formed, whilst these when heated 
with aniline, &c., are converted into dyestuffs of the 
second group. The Fluorazoncs appear to be of no tech- 
nical value. The dyestuffs of the second group differ in 
chiiractiw, according to whether the benzene ring in the 
mixed amino-azo dyestuff contains a substitution group in the 
para position or not. For example, when the benzene ring 
contains a hydroxyl or an amino group in the para position, 
th(' Flnorazones obtained, give, when healed with amines 
at 120° — 150° C., red dyestuffs very simdar to those of the 
Magdala Red group. When the benzene ring contains no 
substitution group in the para position, the reaction with 
amines fails altogether at 120° — 1.'»0° C., but at 180 
1 90° C., a different reaction takes place, Kosindahne deri- 
vatives being produced. The dyestuffs similar to Magdala 
lied, mentioned above, are also convertiid into Kosinduliue 
derivatives when heated to 180° — 190° C. For example, 
starting with Meldola’s base (p-aminohenzene-azo-o-Mpn- 
thylamiee), Amiuoroslndulino, a red basic dyestuff, is 


finally obtained, probably useful for printing cotton goods; 
On cotton mordanted with tannin and antimony, it gives 
a bluish-red shade, fast to soaping and light, distinctly 
superior to that obtained with Safranine or Magenta. The 
method of preparation is os follows : — 10 grms. of lesorcinol 
and .5 grms. of aniline are heated to 100° C., and 5 grms. of 
Meldola’s base and 2 • 6 grms. of aniline hydrochloride rapidly 
added. The melt is eytructed with dilute hydrochloric acid, 
and the biuish-red dye.stuff, which separates on standing, 
is tillered off. In the filtrate the base is precipitated by 
ainiiionia, filtered off, redissolved in 10 per cent, acetic 
acid, again precipitated with ammonia, and so on, until the 
preci[»itate dissolves readily in hot water. The yield of 
Aminorosindiiline obtained In tbit, way was 10 grms. ; the 
residue insoluble in hvdrochlorie aeld, weighed 1*7 grms. 

-jV.S. 

I Sensitise/ s [Di/eelujfs'^, : Supplementary . A. Miethe. 

1 XXI., page 881. 

1 Enoush Patknts. 

! Stdphurised ^^Snlphide'] Dyestuff's; Man/facture of Yellow, 

Oroiiyc- Yellow to Oraiujc . (). Imray, London. 

! From Farbwerke vorm. Meister, Lu<'iuH iind lirtining, 
Hoechst-oii-lbe-]Mainc. Eng. Tat. 21,800, Oct. 9, 1903. 

Tnn reaction product of 1 mol. of wi-plienylenediamine and 
1 mol. of earbou bisulphide when heated with sulphur at 
I 170 " — 195 ° C/., or with sulphur and sodium sulphide to 
1 120"’C, gives dyestuffs dyeing unmordauted cotton clear 
I yidlow shades. If, previous to heating with sulphur, the 
I i*iirent compiiund he lieated to about 235° 0., e\ olution of 
gas occurs, and the product, Avlien heated with sulphur to 
220° or 250° C., gives yi'llow to orange dyestuffs according 
to the temperature euiploved. When these hitter dyestuffs 
are heated with sodium sulphide to 130° C., the shade of 
the product is .somowlmt modified. (Sei* U.S. Pat. 760,110 
of 1901 ; this J., 1904, 712.)— T. F. B. 

Sulphur Dyes [Sulphide Dyestuff's']. H. H. Lake, London. 
From K. Oehler, Offenbach-on-Maine, (Jeniiany. Eng, 
J’at. 12,270, May 30, 1901. 

SEV«NTY-riVK part.s of 2.4-diultrophenyl-3'-chloro-4-hycl- 
ro\y-,5'-tolylaraine (obtained by condensing 1 .3.4-iliiiitro- 
chlorobenzene Avitb p-amino-o-cbloro-o-orc.sol) are heated 
I with 300 parts of sodium sulphide, 120 parts of sulphur, 

I and 200 parts of water, Avitli reflux condenser, at about 
j 100° C., for about 20 hours, and the product is evaporated to 
1 dryness at 105°— 110° (’. ; the resulting dyestuff gives fast 
i deep blu<‘ shades on cotton from its solution in sodium 
i sulphide. — T. F. B. 

United States Patents. 

Indiyo ; [ Klecfrolytic] Manufacture <f B/ ominaied . 

a! Schmidt and R. Midler, Assignors to Farbv.\ \onn. 
Meistcr, Lucius und Briining, lloechst-on-the-Maiuc, 
(lerraauy. U.S. Pat. 765,996. July 26, 1904. 

Skk Fr. Pat, 322,348 of 1902 ; this J., 1903, 360. — E. R. 

Wool Dye [Azo Dyestuff] 5 P>ark Brown . A. L. 

Laska,' Assignor to K. Odder, Anilin- und Anilinfarbeii 
Fabr., Oft‘eiibach-on-the Maine, Germany. U.S. Pat. 
767,069, Aug. 9, 1904. 

Azo dyestuffs, which give blackish-brown shadfeS on wool 
after chroming, are obtained by combining diazotised naph- 
thylamine sulphonie acids with 7 n-hydroxydiphenylamiim, 

Mordant Dye [Azo Dyestuff] ; Brown A. L. I^ska, 

Assignor to K. Oehler, Anilin- und Amliufarben Fabr., 
Offenbach-on-the-Maine, Germany. U.S. Pat. 767,070, 
Aug. 9, 1904. 

Diazotised aminonaphtholsulphonic acids (which have the 
amino- and hydroxy-groups in different benzene nuclei) 
arc combined with wi-hydroxydiphenylainine ; the dyestuff 
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obtained from hetcroiiuclear-j8-araino-a-napbthol8ulplionic 
acid i8 specified. These dyestuffs dye avooI from acid baths 
oran^re to violet shades, converted, on subsequent chroming, 
to reddihli-l)rown to brownish-violet. — T. F. Jh 

French Patent. 

Lahcii from Sulphide Dt/estujls ; Process for Mahiiig . 

Act.-Ge*'. f. Anilinfabr. b'r. Pat. March 14, 

1901. XIII. A., page 873. 

V.-PEEPARING, BLEACHING, DYEING. 
PEINTING AND FINISHING TEXTILES. 
YAENS, AND FIBEES. 

English Patent. 

Dpehig Cotton and the like ; Method of , and Apparatus 

therefor. VV. P. Thompson, Liverpool. Fnnn Wegniaim 
and Co., lludeii, SwitzerlaiKl. Eng. J*at. 20,02.'>, Sept. 21), 
11)U3. 

See Fr. Pat. 335, 506 of 1903 ; tliis .T., 1904, 251.- T. F. P. 
United States Patents. 

Stearnmlde Mordant. A. AIuller-.Tacob«, Eiciiniond 
Hill, X.V. U.S. Pat. 707,1 14, Aug. 9, 1904. 

Stearamide, dissolved in an appropriate solvent, is used, 
in combination with aniline eoloitrs, us a mordant in 
colouring textile fibres or fabrics.—!:. S. 

Bleaching and Dyeing Apparatus. A. llolle, DtisseldorL 
Germany. ‘ U.S. Pat. 707,563, Aug. 16, 1901. 

See Eng. Pat. 18,750 of 1902 ; this ,1.. 1903, 1043.— T E. B. 

Dyeing Apparatus. S. \V. Cramer, Charlotte, N C. 
U.S. Put, 765, HhM, July 20, 1901. 

A dye-vesrel, closed by u cover av hen in use, is provided 
Avitli ])orforat«^d, false to]) and l)ottom, means for securing 
the cover, an annular dye-hqnor-snpply ]»Ipe fixed ladow the 
false bottom, a liciuor discharge pipe at the top and means 
for Avithdrawing the liquor, exiiressing tins f.oni the 
materials dyed, and removing the latter from the d\e-vessel. 

— E. B. 

Printing Machinery j Pattern . C. L. Burdick, 

London. U.S. Pat. 707,084, Aug. 10, 19U4. 

See Fr. Pat. 328,714 of 1003 , this J„ 1903,994 - T. F. B. 
French Patents. 

Collodion - Silk ; Apparatus for Spinning , with 

Hecovei'y of' the Solvents Used. M. Denis. Fr. I’at. 
341,173, Alarch 5, 1904. 

Artificial cellulose fibres arc jirodnccd from coPodion, 
whilst the alcohol and ether present in the latter are 
recovered, by causing ihe collodion to flow from a system 
of sjiinncrets into a pipe through which water or an aqueous 
denitrating solution, maintained at a tenipernture above the 
boiling point of ether, is passed. The vaporised ether 
ascends into a receiving i)ipe Avhence it is drawn off into a 
condenser. The water or aqueoU" solution is circulated 
until it is sufliciciitly saturated with alcohol, when it m 
replaced, (he alcohol being recovered from it by distillation. 
The nitrocidlulosc or cellulose fibres are drawn throogh a 
trap in the pipe and are spun together in the usual manner. 

-E. B. 

Dyeing in Several Colours on the Same Thread of Cotton ; 

Process of • 4'einturerie Clement Marot. f^econd 

Addition, dated Feb. 25, 1904, to Pat. 337,027, 
Xo\. 26, 1903. (See this J., 1904, 440 and 605.) 

The thread wcund on the bobbin is only dyed in parts, this 
Jesuit being brought about by mordanting a portion of the 
thread, or by a partial discharge, or by allowing only a 
portion of the bobbin to come in contact with the dye bath, 
or by other similar means.— T. F. B. 

Dyeing Tissues \ Mechanical Reserve.s] • Piocessfor , 

L^ Fanchanips-Philippe. Fr. Pat. 341,341, March 15, 1904. 

Tissues are placed between perforated plates upon which 
pieces, of appropriate shape and size, of an clastic material 


I are fixed. The plates are then immersed in a dye vat, or 
I dye-liquor is drawn or forced through them, the tissues 
1 becoming dyed only in the less tightly compressed parts. 

' — E. B. 

I Dyeing Fibres in the Loose State or in the Form of Slub~ 

bing, {Ire. ; Apparatus fur . Hartmann & Co. Fr. 

Pat. 341,403, March 17, 1904. 

, The object of this invention is to facilitate the removal of 
I textile fibres from portable rccejitaclcs in whicli they have 
been bleached or dyed by the circulation of dye- or other 
i liquors through them. The apparatus devised to this end 
consists of a receptacle composed of a perforated drum of 
I slightly conical shape, forming the body of the receptacle, 

I fitted to a detachable bottom open at its centre and extended 
I upwards to form an inner tube, which is perforated for 
the admission of liquors from n circulating pump. The 
top of the inner tube is closed and is surmounted by a ring, 

' by means of which the whole apparatus can bo lowere'cl 
, and raised. After djeing, the inner tube and bottom, 
along with the mass of fibres, are raised from the dye- vessel 
in which the operation has been effected, the outer vessel 
: adhering to the fibres and being simultaneously removed. 

I The receptacle is then j)Iaced upon a draining frame, upon 
I which the outer cylinder is scoured. The bottom and innei 
' tube, with tlie fibres on or around them, are now raised 
I and withdrawn from the outer vessel. The fibres being 
thus Ireely exposed to the air quickly hcconie cool and ate 
easily removed for further treatment. — VI. B. 

Dyeing and Printing Yarns and Printing Stubbing ; 

Apparatus for . G. Musurel-Leclcrcq. Fr. Bat. 

311,281, March 15, 19U4. 

(hiiNE-i'KiNTEi) W'!ir]» yarns arc dried, either alone or 
j together with dyed w'arp yarns, in a coritiniions matiDcr in 
■ a vertical hot air chamber, provided with ventilators ana 
' radiators. Printing slabbing, alone or along with dyed 
slabbing, may be similarly treated. — E. B. 

Printing [./'w6/'<c.y] ; Process of . Soe. Anon. Prod. 

F. Buver ct Cie. Fr. Pat. 341,01)7, March 7, 1904. 
Acetvl derivativts of cellulose, soluble in alcohol (see 
Ff. Pat. 317,007 of 1901, and Addition thereto; this J., 
1902, 870; and 1903, 1015), may be siihstitiited for the 
thickening agents usually empIo\cd in textile printing. 
White designs on a red ground are obtained by printing 
cotton, dyed, for instance, with Gcranin G,’' with a jiaste 
compoHid of zinc white, 40 grms. ; glycerin, 20 grms. ; 
acetone, 10 grms. ; a .5 per cent, alcoholic solution of acetyl 
i cellulose, 60 grms. The fabric is finally dried and steamed 
for 10 minutes. — T. F. B. 

VI.-C0L0UEING WOOD. PAPER. 
LEATHER. Etc. 

Paper Dyeing. J. Nonnenmnhlen. Farber-Zeit., 

1904, 15, 229—230. 

Mottled Papers may be manufacturctl by mixing in the 
cylinder short lenjiths of dyed jute or cellulose fibres with 
I dyed and sized i)Rper pulj). 

Coloured Papers, which will not lo.so colour on immer- 
I sioii in water, are produced by “staining” with colour- 
lakes. Tliese are obtained by precipitating (i) basic, (ii) 

' acid, (iii) resorcinol (Eosine, &c.), and (iv) direct cotton 
dyestuffs, in ilie presence of kaolin, calcium sulphate, 
starch, or barium sulphate, with (i) tannic acid and basic 
aluminium sulphate, (ii) basic aluminium sulphate and 
' barium chloride, (iii) lead acetate, and (iv) b.irium chloride, 

I respectively. The precipitates are filtered off, dried, 

, powdered, mixed with glue or gelatin solution, and applied 
I to the paper, which is afterwards “ satin ” glazed.— E. B. 

' French Patent. 

Dyeing Skins for Gloves and other Purposes. P, Sortl. 
Fr. Pat. 341,450, March 19, 1904. ' 

I The skins, after the usual preparation, are stained through 
ro a uniform shade in a bath of a ehromiuin compound. 

—R. L. J. 
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YIL-ACIIS. ALKALIS. AND SALTS. 

y I trie and Sulphuric Acids ; Properties of Mijctures of 

A. Saposchnikoff. J. rustJ. phys.-chein. Gea., 

35, 1098— U12; 36, 518—632. * Chera. Centr., 
1904, 1, 1322—1323; 2, 396—397. 

Thk author examined mixtures of nitric acid with increus- 
amounts of sulphuric acid with regard to the partial 
]irebsure of the nitric acid ; the composition of the vapour 
carried over by air at 25^0.,; the vapour densities of tho 
juixtures; and their specific conductivity. The acids used 
were sulphuric acid containing about 97 per coat, of the 
juoriohydrate, and the strongest nitric acid (containing, of 
course, oxides of nitrogen). The curves expressing the 
results obtained give no indication of the formation of com- 
pounds, such as the nitrosulphuric acid of Markownikoff, 
hut point to the production of nitric anhydride to a small 
('Xteiit in presence of a large proportion of sulphuric acid. 
Exjieriments w'ere also made with pure sulphuric acid 
monohydr.ite and nitric acid of sp. gr. 1*478 at 15*" C., 
containing 0*4 per cent of oxides of nitrogen. The vapour 
pichsureof this* nifnc acid is only HI ‘64 mm., f.e , much 
l(»wer than that of acid of sj). gr. J*.'j2. With increasing 
additions of sulphuric acid, thi* vapour i)re.*'Siifc ris<*N, 
attaining a. maximum in a mixture containing about per 
"cnt. of sul[ihuric acid. Farther addition of sulphuric acid 
causes a gradual diminution of the vapour pressure, almost 
111 accordance with Henry’s law. Analysis of the vapours 
showed that from mixtures containing from 100 to 30 per 
(’(‘lit. of nitric acid, they consisted of the pure moiiohydrale 
i^nitric acid) ; from this poiut onwards, tin* nitrogen content 
of the vapours increased (up to 24 per cent, of nitrogen), 
appaicntly owing to a dehydration of the nitric acid, with 
iormatiou of nitric anhydride. The results show distinctly 
tliat sulphuric aCid dehydrates nitric acid containing 'water, 
and makes it thereby more active for the purpo.sc of 
nitration. — A. S. 

Ammonia-Soda Process from the Standpoint of the Phase 
Hnle. r. H. h’cdoticff. Z. physik. Chem., 1904, 49, 
102—188. 

Tiik reaction : NlTiTICO.i + Na('l ■« N}f,Cl + XaHCO.,, 
upon which the ammonia-soda process is based, is reversible, 
mil thus Tcprcsents the phenomena of eijuilihnum of four 
substances, j.c., one of the most complicated cases of tho 
plrus(' rule. The author in attacking the problem makes 
use of the method proposed by Loweiiherz (Z. physik. 

< hem., 1894, 13, 459), for represimting graphically the 
experimental results. These results are set out in a series 
ot t.il lies and curvc-diagniins. It should be possible, prac- 
tically, to convert into sodium bicarbonate 75 per cent, of 
the sodium chloride taken, us against the theoretical 79 — 80 
per cent. From the purely chemical standpoint the author 
consideis that the later method of Schlusing, in which 
soilium chloride in the solid form or in solution, is treated 
directly with solid ammonium bicarbonate, is more rational 
than the so-called Solvay process, viz., carbonation of an 
aiiirnouiacil solution of sodium chloride. — A. S. 

Alkali (Chlorates and Zinc Chloride; Simultaneous Pre- 
paration of , hi/ K. J. Bayer" s Method. L. Friderich, 

K. Mullet and V. A. Guye. Cliem.-Zeit., 1904, 28, 
703—765. 

riiE authors have investigated Bayer’s process (Eng. Bat. 
17,978 of 1894 ; this J., 1895, 658), both in the laboratory 
and on a semi-manufacturing scale. The method con.'-ists in 
passing chlorine into a solution of alkali chloiioe containing ^ 
/inc oxide in suspension, and auheequently heating the liquid ^ 
obtained, the final result being expressed by tho equation : 
(1) aZnO + XaCl -s SCl^ -= SZnCh + KaClO;,. The best ' 
yields are obtained by working with an excess of ulkiiJi j 
chloride, and it is found that the following reactions occur, j 
besides the one given above : 2ZnO + 4Cl = Zn(()CJ )2 + 1 
ZnCl,; Zn(OCI )3 + Uf) = ZnO + 2HC10; 3HCIO + j 
XaCl » NaClO;, + 3HC1. The chlorination is best earned ' 
out at 40'’— SO"" C., and a yield of 100 per cent, of dissolved I 
alkali chlorate is obtained under normal conditions. If the j 
chlorination be stopped before the last traces of the zme 
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oxide are dis4olved, any impurities («.^., iron) present in the 
latter do not pass into the solution. For the separation of 
the alkali chlorate, the solution must be evaporated under 
reduced pressure at a relatively low fciuperature (c.^r-, that 
of the water-bath), as at higher temperatures, the reaction 
expressed by the equation (1) proceeds from right to left. 
I’hc yield of chlorate is 90 per cent, of the total quantity 
in solution, and the crude product, if washed by the mother 
liquor from a previous crystallisation, yields, by one re- 
crystallisation, crystals containing only a trace of ziuc. 
rile mother liquor coutams zuic chloride contaminated Avith 
alkah chlorate. The latter is converted into sodium chloride 
by treatment with hydrochloric iie d, metallic zinc, or 
ferrous hydroxide or carbonate. The only imjmrity con- 
uiined in the zinc chloride fimilly obtained is a small 
quantity of sodium chloride. The authors conclude that 
tho process would give good results leehnically, one great 
advantage being that practically the whole of the chlorine 
is obtained in the form of valuable products, which is not 
the case with the ordinary chemical methods for the 
preparation of chlorate.^-. — A. S. 

Cahium Sulphate; Soluhilitu of in Aqueous Solu- 

tions of Sodium and Pofassium Sulphates. F. K. 
(^iiiieron and J. F. Ilr-^a/.ealc. .1. of Bhys. Cliem., 1904, 
7, 3*4.5—340. Chera. Centr., 1904, 2, 501—502. 

TiiK determinations wore made at 25'' C. The resolrs are 
set out in carve-diagrams and tahleJ. The following are 
some of the figures obtained . — 

But asMuiii I Cal(«um Sodium I'iilcium 

Sul]>h<Ue. ' Suiphutc. Sulplmtc. Siupmitc. 

firms, per Litre. firms, per latre, 

9 S’) i*4M) tr.vjiA rir ,7 

19*.')7 I r4S5 Sirssu 1-171 

aieuu i*5S7 3S-971) 

3.') *79 j j’2i:4 4(5*150 l*U5il 

40*5.4 0*970 94*22 > 1*9S0 

90-00 j 0*257 I 14t5-(512 2*231- 

The potassium sulphate curve consists of two {larts, of 
I which the upper one represents the solubility of calcium 
sulphate in potassium sulphate solution, and the lower one 
the solubility of Myngenit.*, CaSOj.lC^SO^.HoO, in solutionn 
■ containing more than 32 grms. of potassium sulphate per 
1 litre. The point of intersection is a triple point, corre- 
sponding to 32 grins, of pota.ssmm sulphate and J*58.'5 
! grms. of calcium sulphate per litre (32*47 grms. aud 1 *082 
grms. respectively by direct determinations). The solid 
, phases corresponding to this triple point are gypsum and 
I syugenite. The sodium sulphate curve gives no indication 
of a stJiblo double salt.— A, S. 

Copper Oxide, If ydroxide, and Carhoitale ; Solubility 

I o/ in Ammonia Solutions. E. Murmann. Oesterr. 

i Chem.-Zeit., 19U4, 7, 272. Chem. Centr., 1904, 2, 410. 

! Thk author finds thar in the preparation of ammoniacal 
I .solutions of cupric hydroxide or carbonate, solution takes 
place immediaUdy if a quantity of commercial ammonium, 
carbonate or some other ammonium salt equal to half the 
' w'cight of the copper compound be added. Ignited pure 
: copper oxide, which is very slightly soluble in ammonia, 
i is considerably more soluble in presence of atjimonium salt.s. 

j 

Borax; An Abnormal . L. Spiegel. Chem.-Zeit., 

1904, 28, 750—751. 

A SAMPLE of refined borax was melted until its water of 
crystallisation was expelled. It was then dissolved in water, 
and titrated with sulphuric acid. The titration indicated, 
the presence of the hitherto unknown sodium iriborate, 
NujO , fiBjOj,. When the triborate is cr} atallisod from water, 
ordinary sodium bibotato separates out first, and from the 
mother-liquor crystals of tetraborate can be obtained. Tho 
new oomponnd is not easily prepared from sodium hydroxide 
and boric acid in aq'ueous solution, but experimentH showod 
that it could be formed in, and crystallisi^ from, a solution 
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containing Mborate and an exct s« of boric acid. Its occur- ! 
jvnce in commercial boruA appears to be extremely rare. 

— K. H. T. 

TunrjstaifS </ Sodium; Action of Zinc on . L. A. , 

IlallopLau. Coinptes roid., 1904, 139, 283 — 284. i 

/,1NC has no uppreoiablo action on normal gorliuio tungstate ! 
(IViLjt). VV( )) at the boiling point of zinc. With the | 

pn.ratni)gf-tatc i . l2WO;,,28H2t)) crystals of normal , 

/inc tungstate, ZnWt),, form the chief product; but ! 
golden-yellow scales, probably Wbliler’s tungsto-sodium 
ningstate, N a -s W( ).2.W()3, are nho obtained in small ' 
quantity and a little tungsten as a grey powder. The 
icaclion tlu rcft !(' differs from that of tin on sodium para- ' 
tungstate, and from that of zinc on ammonium tungstate , 
i>r on tungstic aiihulride (this J., 1900, 829 and 908). 

— F. Sdii. I 

Manganci^r 'Solution; Solf-purificniion of ■ — fiom I 

Covtaiued Iron. G. Kassiier. Arch. I’harm., 1904, I 
242, 4t)7— toy. 

/\ MANOANi u s sulpliatc solutio i contiiining iroD equivalent 
to O’ 0102 per cent, of its luans'anous sulphate content, 
dtq.osiled, when left to itself, a blackish-brown sediment, 
h vias fouiiii tliat this sediment contained the whole of the 
non present, the supernatant .solution being absolutely' free ' 
from iron, i lie author supposes that the catalUic action 
of th(‘ iuaugaue>e salt hastens the atmospheric oxidation of 
thefeiTou^ ^ait, and rliut a basic ferric talt is deposited. To , 
tiiKe advania'j'' of tliis reaction for rhe purification of iiiun* 
janous salt s from iron, the it on present must be reduced to 
rhe ferrous (midition, and the solution must be carefully 
neutruliscil. — J. 1). 

A ft no O Lidc <irtd OxnoiU ; JlvuctKm befirecn at ' 

Tcmjicralui > s. J.^. Fraueescoui and JS. Sciaccu. Gaz. ' 
ehim. jtal , 19L)4, 34, 147 — 157. ( hem. ( leiitr., 1904, 2, 

397. 

Till’, authoi.-,' results were brielly as follows :-~Nitric oxide | 
ar.d ox}geii both in the liipiid condition, or nitric oxide in 
the liquiii or solid condition, and oxygen as gas, or nitric 
oxide lus ga" .lud ox}geri in the liipiid state, ahvajs yielded, 
iu whati'ver pr(*portioiJS tliey were mixed, nitrous anhy- 
dride. .\itii- oxide and oxygen (in excess), both in the 
gaseous condition, gave nitrous anhydride at tempera- 
tures hclou — lit) C Nitrous anhydride was comerted 
by oxygen jUto nitrogen peroxide only at temp<*raturcs 
above — loo ('. lUduction of nitrogen peroxide to 
uitrous anlivdride by mtric oxide began at — 1.50' ('. ; 
Nitrous aiihydrale under noiinal pressure was stable up to 
:i temperature of — 21'^ C. — A, S. 

i 

El(’( troh/sis (>f AlhaJi Chloride’^. Theory of Diaphragm 
J'Jcy Oo/'/.sns. \\ A. Guye. XI. A., page K(’)9. 

Et'Ctrolgsis Alkali Chlorides; Physico-Chemical 
Stiidii.^ on the - — . A. Tardy andP. A. Guye. XI. A., 
page Ml 9 

Pcr.^iuj'hutes ; Quanta at IV ‘ Dciermination of . 

1'. Pannain, XXlll., page 882. 

z>iL(phuT ; Commercial Valuation of . 

'iJ.Ceruti. XXlll., page 8H.3. 

English Patent. 

Oxygen; Apparatus for the Commercial Manufacture 

f)f l;. Artigue, Paris. Kng. Put. 14,848, July 1, 

1904. Under Internat. Conv., July 6, 1903. 

See Fi. Pat. .i33,G()3 of 1903 ; this J., 1903, 1543.— T. F. B. 
"Dnitep States Patent. 

Jhnitrating Plant {for Sulphuric Acid]. 11. Kvers, 
Fbrde, Germany. LI.S. P«t. 767,335, Aug. 9, 1904. 

See Fr. Pat. 323,397 of 1902 ; this J., 1903, 495.— T. F. B. 


OF OHICMICAL INDUSTffiP. 

Feenoh Patents, 

Bichromates and Chlorates; {BUctrolytic] Process of 

Manufacturing . A. K. Gribbs, Fr. Pat. 841,223, 

March 12, 1904. 

A soLL’TioN of n chromate is treated with chlorine, cither 
by passing the gas into a concentrated solution or by elec- 
trolysing a solution of alkali chromate and alkali chloride ; 
the products are separated from one another and from 
unchanged chloride by fractional crystallisation. If a 
larger proportion of chromate be required, alkali can h<‘ 
added to the solution froui time to time, to reconvert 8om(> 
of the bichromate into chromate. — T. F. B. 

Filling Materials ; Manufacture of — for various 
Applications. Soc. Solvuy et Cit*. Fr. Pat. 341,355, 
Feb, 8, 1904. 

Various substances, inert chemically, but used in the art.s 
for filling purposes and the like, are prepared, such as 
calcium carbonate or sulphate, barium sulphate, kaolin, &c., 
and in illustration, the following procc.“scs, all starting with 
lime obtained ]>y calcining limestone, &c., are given : — (o) 
A solution of lime in a saccharine liijuid is treated Avith carbon 
dioxide to obtain precipitated calcium carbonate. (5) Milk 
of lime is passed through a sieve, the cleared portion is preci- 
pitated by carbon dioxide, and the residue may be utilised 
to obtain an inferior product, (c) Sodium carbonate is 
treated with milk of lime, the calcium carbonate formed is 
filtcicd off, and the caustic solution i.s carbonated for rc-use. 
(d) Ammonium chloride is treated with lime, whereby 
calcium chloride is formed, with liberation of ammonia, 
(c) The calcium chloride thus formed may be treat?d (in 
solution) Avith ammonia and carbon dioxide, to precipitate 
calcliini cuTbonate, and reproduce aramoniLim cliloiidc. 
(/') Oi , caleium chloride solution is treated with a liquid 
coutaiuiiig sudium caihonati* or bicarbonate such as that 
produced in the ammonia-soda process, whereby calcium 
earhouute I'- precipitated, and sodium chloride remains. 
Some of the calcium com})Ounds indicated may be replaced 
by corresponding magnesium compounds. — E S. 

Ammonia and Cifitnogcn Compounds ; Obtaining Simul’ 

tafieously by I'rcatmcnt of [Coal] (ins. W. Feld. 

Fr. Pat.‘3Jl,GJ4, Jiiu. 18, 1904. II., page KOI. 


VIII.-GL/LSS. POTTERY. ENAMELS. 

United States Tvtk.m. 

Glass ; Prorc.ss of Manufacturing . S. ( ). llichardson, 

jun., Toledo, (3hio. U.S. Fat. 7GG,771, Aug. 2, 1904. 

The process is continuous and consists in supplying a 
hatch and reducing it in a substantially closed chamber 
heated externally. The resulting product is conducted 
into a “ plaining chamber during the reducing process, am 
the resultant ‘Mnetal ” flows continuously into a directly 
heated receiving chamber, Avhich is at a lower temperaturt 
than the “ plaining ” chamber. In this receiving chamber th( 
“ metal ” undergoes a prolonged plaining ” process, am 
flows continuously from the lower portion of this tank oi 
chamber into a working tank, from which it is worked 
See U.S. Fat. 750,409, April 5, 1904 ; this J., 1904, 489. 

— W. C. H. 


IX.-BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

English Patents. 

Kilns ; Continuous for Burning Blue and Soli 

Glazed and Vitrified Bricks, Tiles, Pipes, and Tern 
Cotta and like Goods. F. Fidler, Wigan. Eng. IV 
i 13,201, May 30, 1904. 

Inside flues are constructed down the sides and alon 
i the front firing face of the kilns, to carry the heat froi 
burning and cooling chambers through those in whio 
, ‘‘ blueing,” &c. is in progress to chambers ahead withOi 
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affecting the proceedings named. Tho ftae« are provided 
witli perforated ct^er^ tops to serve as fire- trenches, ’* 
(lu* passage of gases tnHipugb the flues and holes being 
controlled by fireclay slabs over tlie holes, — W. C. H. 

A7 /« ; Improved Vertical — ■ — , to which the Heat, in 
Supplied by the Aid of Furnaces or Combustion Cham- i 
hers and by Aid of a Blast. C. R. Gostling, Mitchehlean, ' 
Gloucester. Eng. Pat. 14,075, Juno 22, 1904. 

iME heat from the furnaces, which are exterior, but 
adjacent to the vertical kiln, and which may be fed with 
solid, liquid or gaseous fuel, is forced into the kiln by 
means of a fan or other blast. The material to be calcined 
is fed in at the top and continuously withdrawn, when 
1)iirnt, from a suitable cooling chamber below the kiln. 

— w. u. c. 

Kilns for Burning Fireproofing Tile and other Clay 
Products; Continuous — — . D. E. Henry, jun., Port 

Murry, N.J., U.S.A. Eng. Pat. 14,874, June 25, 1904. 

Skk Er. Pat. 388,501 of 1903 ; this J., 1904, GG8.— T. E. B. i 

Kilns for Burning Cement^ Lime, and the like. N. Per- ■ 
])ignarii, Tchoudowo, Russia, and E. Caudlot, Paris, j 
Eng. Pat. 22,709, Get. 21, 1903. ^ 

>i;);Er. Pat. 335,377 of 1903; this J., 1904, 18S.~W. 0. H. 

A<ialu/ inant or Cemcn^, and Method of Manufacturing 
the .sfime. E. J. M. IM. Ducastel, Pari.s. Eng. Pat. 
1)944, April 30, 1904. 

Dinicn and powdered lime or cement is niixcfl with a ! 
certain quantity of silica, silicates, or carbonates, also in j 
powder, in a furnace consisting of a rotary horizont.d iron 
cvlinder, lined nith flint masonry, in \vhieh mixture i.s | 
i'ffi'Cted by the action of rounded flint rollers, whilst heating | 
gases are passed through, derived from the combustion of I 
gas, from an indepeudeiit generator, in a. chamber eon- 
nccTed to the rotar} furnace. The gas thus introduced, 
containing much carbon dioxide, i.s stated to produce 
reactions in the materials treated, inducing formation of 
“ either acid silicates or bicarbonates.” Tlie heated gases 
pass from the furnace to apparatus for drying the materials 
d. — E. S. 


United States Patents. 

Fii eproofing Wood; Process of - — . J. L. Ferrell, 
Philadelphia. U.S. Pat. 7G7,5I4, Aug. IG, 1904. 

Sei- Er. J»at. 319,123 of 1902 ; this J., 1902, 1455.— T. E. B. 


(\mrnt or ('ementitious Products; Machine for Making j 

. w. E. Jaques, Assignor to A. O. Crozier, Grand | 

I’ajiids, Mich. U.S. Pat. 766,200, Aug. 2, 1904. j 

ddiE apparatus consists of a horizontal chamber to which | 
material is supplied through a tapered mouth. One end j 
of the c-liamber develops into a eomparatively long narrowing i 
die. Ijongitudiually through the chamber is arranged a 
w rew ^^hich ertends into the die. The pitch of the threads 
<4 this screw is greater in the narrow portion of the die 
duel in the chamber, so that material is carried through 
niorc rapidly than it is fed in. — W. C. H. 

Erench Patent. 

Furnace for Burning a Raw Mixture of Cement, and 
for other Purposes, G. Grhndal. Er. Pat. 341,382, 
'March 16, 1904. 

The apparatus consists of a hollow rotary drum, slightly 
iiiclmed, at the upper and lower ends of which are vertical j 
furnaces ; an orifice for the gas to enter the drum, and one j 
for charging the material to be burned in the upper fur- : 
mice. The lower vertical furnace is constructed so that 
the gas and air can pass through horizontal channels in it , 
to the burner, the gas thus becoming heated by contact | 
with the burnt material passing down the furnace. The 
upper furnace is similarly constructed, so that the products 
of combustion and any material in the form of powder are 
carried off to the chimney and cooled by imparting sensible 
beat to, and thus pre heating, raw material fed in. 

-W.C.H. 


X.-METALLTOGT. 

Steel ; Strength of at High Temperatures. C. Bach. 

Z. Vor. deutsch. Ing., 1903, 7G2. Proo. Inst, Civil Eng., 

1904, 156, 56—57. 

Si’KciMENS of Steel were tested at fho ordinary temperature 
and at 200°, 800°, 40u°, 500°, and 550° C. The tensile 
strength increased up to 300° C., and then decreased. For 
example, the tensile strength of one specimen was 4267 
kilos, per sq. cm. (27 tons per sq, in.) at the ordinary 
temperature; about 4767 kilos, per sq. cm. (30*17 tons 
per sq. in.) at 300° C.; and 2070 kilos, per sq. cm. 
(13-1 tons per sq. in.) at 5.50° C. The ultimate extension 
decreased from 25 * 5 per cent, at ordinary temperatures to 
7*7 per cent, at 200° C., from nhich point it rose again to 
39*5 percent, at 550° C. The contraction of area was also 
less at 200° C. than at ordinary temperatures, but did not 
commence to rise again until the temperature was above 
300 ' C. Jncrca.sed duration of the action of tlie load daring 
the tests had no effect on the tensile strength at ordinary 
temperatures, but caused a slight decrease at 300° C., and 
a still greater decrease at 400° and .500° C. By prolonging 
the action of the load, extension and contraction of 
area were increased between 300° and 400° C., but then 
again ilecrcased until, at 500° C., they were lower by 20— 
25 per cent, than with the ordinary duration of test. The 
results show that steel for steam boilers, piping, Sec. should 
be tested at higher as well as at ordinary temperatures. 

—A. S. 

Chromium Steels ; Properties and Constitution of — — , 

L. Giiillet. Comptes rend., 1904, 139, 426 — 428. 

The results of the micrographic study of two series of 
cliromiuni steels, with 0*2('0 and 0*800 of carbon respec- 
tively, arc Siimmariscd in the following table ; — 




(Miromiuin-contfnt in 



j Steels coutiunin;r ; 

Class. 

Microstruoture. 

- 





0*2 per Cent, 
of Carbun. 

0*8 percent, 
of Carbon, 



Per Cent. 

Per Cent. 

1 

iVarlite 

0-7 

0—5 

•2 

1 Martensite or troostite 

7-15 

5-10 

3 

Martensite and carbide . . . . 

15—20 

10-18 

4 

Carbide 

. . Above 20 

Above 18 



' — 




The term carbide” is applied to a special constituent, 
appearing as white globules after attack by picric acid, 
which the author has not yet isolated. The table shows 
that the higher the carbon-content, the less the proportion 
of chromium needed to pass from one structure to another. 
Mechanically, the same classes are distinguishable, save 
that classes 2 and 3 tend to run into one another. In the 
pearlitic steels, with constant carbon, increase of chromium 
raises the breaking stress, the elastic limit, and the hard- 
ness ; the elongation, the diminution of cross section, and 
the brittleness are not greater than in ordinary steels with 
the same carbon- content. The martensite and troostite 
steels have an exceedingly high breaking stress, ela^stic 
limit, and hardness ; very low elongation anfi contraction of 
area ; medium resistance to shock. The “ carbide steels 
have medium breaking stress, elastic limit, and hardness ; 
high elongation ; considerable contraction of area ; but are 
very brittle. Re-heating softens all these chromium steels. 
Tempering modifies tho pearlitic steels as it does ordinary 
steels, but acts with greater intensity ; it slightly fioffens 
the martensite steels, producing some y-iron ; whilst with 
the “ carbide steels it produces no effect, mocliaiiical or 
micrographic, between 850° and 1150° C. ; but at 1200° C» 
sharply defined white regions are produced, apparently of 
7 -iron, and the carbide disappears more or less completely, 
according to the speed of cooliug and the content oi 
chromium. Only the pearlitic chrome steels possess industriil 
interest. — JT. T. D. 


J> 2 
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Vanadtum Slcc/s, L. Guillet. C/omptcs rend., 1904, 
139, 407—408. 

CoKTlsrixf; his respiirclu'S (this J., 1904, 255), the author 
tinds that ihc* pcairlitic \anadium htcds are very sensitive 
to thermal and meehatiieal treatment, and that when re- 
heated to 900"' C. and slot^ly cooled, they are not more 
brittle than ordinary steels with the same carbon-content. 
Hipth vanadium steels, tlu* carbon of which is entirely as 
carbide, are completely heterogeneous, prolmhly because the 
vauadium carbide existing in the melted metal tends to rise 
to the surface. 'I’he only vanadium steels of industrial 
interest are those containing less than 0*7 per cent, of 
vanadium. A table of the results of mechanical tests is 
given in the paper. — J. T, D. 

Zinc and Mafjncsinm ; AUnyi of . (). Koudouard. 

Comptes rend,, 1904, 139, 424—420, 

Tub curve of melling-points of these alloys shows a 
maximum (570” i .) at a point corresponding with the alloy 
ZrioiMg. 84 per cent, of zinc ; and two minima (3.5.5° and 
332° (J.). I'he allots are all more or Jess brilliantly white 
in colour. 'I’hat with If) per cent, of /.inc can be filed or 
sawn, but as the jiroportioii of zinc increases, the alloys 
become more and more brittle ; their fracture is conchoidal, 
or in some cases very finely granular. Micrographicully, 
the 90 per cent, zinc <\lloy shows alternate white and black 
regions, the black portions being themselves heterogimeous 
and exhibiting a sort of peilitic structure; the 50 per cent, 
zinc alloy shows fine arborescent crystals (ZnMg 4 ). Two 
definite com])Ounds have been isolated from these alloys— 
Zn^Mg from the 80 per c(nit. zinc alloy by treatment with 
0*3 per cent, hydrochloric acid, and ZnMg, from the 
30 per cant, zinc alloy by treatment with 5 per cent, 
ammonium chloride solution.— J. T. 1>. 

Copper ; Physical Properties of [^Crusher Gauges 

for Recording Poirder Pressures'], 1*. Galy-Acho. 

Alin. Chim. IMivs., 1903, 326. Troc. Inst. Civil Eng., 

1904, 156, 59. 

Thk experiments were made with a view of interpreting 
the deformations of co])per crusher gauges which are used 
for recording piowder pn-ssuies. It was found that the 
“ breakdown point” for compression is always raised to the 
level of the stress ajiplied previously, which can therefore 
readily be siscertiiiiied by testing a used crusher gauge and 
noting its breakdown ]Kiiut. The amount of compression 
was greater under the drop test than in the testing machine, 
owing to the lowering of the breakdown point due to the 
raising of the tempeiature by a blow. The breakdown point 
decreased from 10 tons per sq. in, at — 58"" F. (— 50® G.) 
to S' 5 tons at 392° F. (200° fk). It was also considerably 
effected by annealing, being, for example, 9-3 tons per sq. 
in. for an iinaiiDealed specimen, but only “O' 04 ton ” for a 
sample annealed at 1832 ’ F. (1000° C.). For equal elonga- 
lions, the acquired breakdown point in tensile lest pieces 
was greater with rapid (drop) testing than with slow 
testing. Aft the temperature of annealing was increased, 
the crystalline structure of the copper became coarser. 

~A. S. 


alternating several etching and poliabiug operations, using 
materials which shall act as gently ai possible. The etching 
solutions for copper and its alloys should be picric acid and 
quinone in alcohol or acetone, or aqueous ferric chloride 
solution slightly acidified ; and the polishing should be done 
by hand with a cloth dusted over with chromic oxide and 
wotted with weak ammonia. — J. T. D. 

Metals; Evolution of Structure in . G. Cartaud. 

( ‘omptes rend , 1904, 139, 428—430. 

Thk author finds that the cellular structure described by 
him as existing on the cooled surface of metals poured out 
in the melted state in a thin layer over a polished surface 
(this J., 19ol, 811), also exists in the interior of on ingot. 
The progrees of micrographic art has rendered it possible 
to polish and etch the surfaces of sections of soft metals like 
zinc, tin, or lead ; and microscopic examination of these 
surfaces shows the existence of a cellular structure the 
boundary lines of which are followed and cut by the 
boundary lines of the larger crystalline structure much as 
the delineation of the course of a river on a map would ho 
followed and (uit by a line indicating its average direction, 
lie suggests that the cellular structure forms a stage— a 
temporary state of equilibrium — iu the evolution of the 
final stable crystalline state. Traces of this earlier stage 
still exist ill the final state, but when the final state has 
been, so to speak, confirined by treatment, such as deforma- 
i tion and sui>sequent reheating, the crystiillino boundary 
I lines alone remain, and no sign of the cellular structure is 
i left.— .1. T. I). 

! 

English Patents. 

1 Fnnmees for Dahing Briquettes made of Ore, Concentrate, 

I or other Material. W. ISirapkiii, Loudon. Eng. Pat. 
j 21,183, Oct. 2, 1903. 

I The furnace is of the tunnel typ(‘, with a central combus- 
jtion chamber and rails entirely occupied by linked cans 
loaded with the briquettes to be baked, both ends of the 
furnace being closed ordinarily by sliding doors. The walls 
, are built with expansion pockets. A sand lute extends on 
both sides of the rails, into which sand an a^iron, carried by 
' each car, projechi, to prevent the passage of heating gases 
I from the up])er to the under side of the car. Air admitted 
by vertical ducts near the entrance end of the furnace, 
j passes beneath th(‘ care, and at the opposite (exit) end 
I rises through other duels to the upper part of the furnace, 
meeting a supply of air under forced draught, and passes 
I over the tops of the cars, cooling them preparatory for 
I discharge, whilst the air on reaching the combustion cham- 
! her becomes heated, and heats the cars near to the entrance 
j end, near to which is the escape for the gases of combustion 
I to the stack. The combustion chamber is supplied with 
finely-powdered coal, or with gaseous fuel under pressure, 
j For (‘ach car drawn out, another loaded ear is admitted at 
; the entrance end. — E. S. 


Cupola, T. Holland. Delphos, Ohio. Eng. Pat. 7094, 
March 31, 1904. Under Jnternat. Conv., April 3, 1903. 


“ Crystallilic ” Forms ; Permanence of in Crystals 

[Metals]. F. Gsraoud and G. Cartaud. Comptes rend., 
1904, 139, 404—406. 

('HAiirr and others have ncticed in the structure of the 
surfaces of bronze, cut, etched, and polished, crystallitic 
terms the axes of which have a constant direction in the 
same crystalline granule. These have usually been attri- 
hutedto lack of homogeneity in the metal, the proportion of 
copper diminishing with the distance from the crystallitic 
axes, the points of first solidification. The authors find, 
however, that these appearances are largely due to mecha- 
nical causes — chiefly the different degrees of hardness of 
the eutectic and the crystalline granules and the varying 
extents to which the surface is removed by the etching and 
polishing operations ; and it is possible to eliminate or con- | 
siderably diminish them by lessening the thickness of i 
material removed during these operations. This is best 
effected,, with soft metals like copper (or CTcn lead), by ' 


Thk object of the invention is to introduce into a cupola lor 
I melting metals, &c., hot-air blasts in such a manner as to 
raise quickly and maintain uniformly a very high tempera- 
i tiire. For ibis purpose, an air receiver, having air-baffling 
partitions extending transversely one above another, and 
opening alternately at opposite ends, is arranged in tlie 
upper portion of the cupola, with a cold-air pipe leading 
into the receiver, around which latter a portion of the pipe 
is coiled. Pipes leading from the receiver and from an air- 
jacket convey the highly-heated air to the lower portions of 
the cupola. — E. S. 

Ferruginous Ore; Process of and Apparatus for [freaF 
ing for the Manufacture of Iron and Steel ihere^ 
from, M. Moore, Melbourne, and T. J. Heskett, Bruns- 
wick, Victoria, Eng. Pat. 4975, Feb. 29, 1904. 

See Fr. Pat. 341,169 of 1904; this J.,- 1904, 827.— T. F. B. 
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Unitbd States Patents. 

Srparation [of Metalliferous Ore from Gangve"] ; Process 
. A. Schwarz, Aasignor to C. N. Liodlev, New 
York. I'.S. Pat. 766,289, Aug. 2, 1904. 

'I’liE materials to he separated, such as the metalliferous 
portions of ore from the gangue, are moistened, in the 
granular or pulverulent state, with water, and are then 
introduced, without agitation, into a bath containing two 
liquids of different apecitic gravity, insoluhlc in each other, 
Kiich as oil floating on water or on a solution of suit in 
water. — E, S. ' 

Ores ; Recovei'uig Values [Copper^ <§r.j from hj ' 

Dissolving in Molten Baths. 11. Baggaley, Pittsburg, ! 
Ta., and C. M. Allen, Lolo, JMont. T.S. l\it. 766,654. j 
Aug. 2, 1904. 1 

A n\TH of low-grade copper matte is formed in a eonvciter I 
through which air is blowu, and successive additions are j 
niiuJe, first, of ore containing a high proportion of silicious | 
mutter, in ordiw to flux the iron present, and lastly, of 
otlier molten matte, to replenish the hath us its volume is | 
decreased by enriclimeiit. Compare I’.S. Pat. 740,200 of | 
".nid, this J., 1904, 23.— K. S. | 

[Copper] Ore; Method of Smelting , and Cleaning | 

Converter Slag. U. Raggaiey, Pittsl.urg, Pa., and C. M. j 
Allen. Lolo, Mont. U.S. Tat. 766,60.5, Aug. 2, 1904. i 

Sl\g from a Bessemer converter is poured upon th(' charge j 
of “ sulphide ore ” which is being smelted in a copper-ore | 
smelting furnace, contributing heat thereto, and facilitating 
the smelting proce.ss. Or, the smelted product of “ sul- : 
phide ore” is charged directly into a converter, into ^\hich ' 
silicious ore is also charged, and th<; slag is withdruxMi 
Iroiii time to time, while molten, and poured upon the ore ; 
whilst it is being smelted. Sec also the preceding abstract. ' 

-K. S. I 

Matte f Copper'] ; Method of Producing . 11. Baggaley, 

rittslmrg, Pa., and C. M. Allen, Lolo, "Mont. U.S. Pat. 
76G,6:)6, Aug. 2, 1901. 

A IK is blonn into a molten bath of copper matte, to wdiich 
1 ^ added siieeessi/e small quantities of a highly silicious 
mcfal -bearing ore, whereby the iron present is fluxed. 'J'he 
hath is then replenished with molten ore, and wnth “molten 
material high in fuel value.” See also the two preceding 
abstracts. — E. S. 

Magnetic Materials [Alloys'] ; Method of Making . 

JL A. Hudfield, Sheffield', England. U.S. Put. 767,110, 
Aug. 9, 1904. 

To produce a magnetic material of high jiermeability and 
low hysteresis, a magnetic substance is alloyed with silicon, 
and the alloy, reduced to a “thin body,” is heated to a 
temperature below its melting point, then quickly cooled, 
reheated to a temperature higher than that first employed, 
and allowed to cool slowly. Compare U.S. Pat. 74.'), 829 
mid Eng. Pat. 4981, both of 190.i; this .1., 1904,23 and 
190.— E. S. 

Furnace for Burning Materials [Treating Ores, 

VY. Stanton, Mobile, Ala. U.S, I’at. 767,180, Aug. 9, 
1904. 

Ske Eng. Pat. 4806 of 1903 ; this J., 1903, 1090.— T. E. B. 

Furnace; Regenerative Gas Reheating . E- SieraeDS, 

Dresden. U.S. Pat. 767,840, Aug. 16, 1904. 

See Eng. Pat. 25,057 of 1902 ; this J., 1903, 1197.— T. F. B. 

Lead; Process of Manufacturing Spongy . J- H. 

Merevdier, Louvres, France. U.S. Pat. 767,900, Aug. 16, 
1904. 

See Fr. P at. 331,006 of 1903 j this J., 1903, 1092.— T. F. B. 


Feenoh Patent. 

Steel and Armour Plates ; Process far Treating 

E. W. Engels. Fr. Pat. 341,503, March fa, 1904. 

See Eng. Pat. 1842 of 1904; this J., 1904, 374.- T. F. B. 

XI.-ELECTRO-CHEMISTRY AND 
ELECTBO-METALLTJE&Y. 

(.4 ELECTRO-CHKMISTRY. 

Piaphragm for Electrolytic Cells ; New Form of — — . 

F. M. Perkin. Electro-Chemist and Met., 1904, 4, 2 — 4. 
The diaphragm is constructed of two concentric perforated 
cells, the* space between them being filled with some 
material which forms the diaphragm proper. This may he 
asbestos, parehmeut, or filter paper, or may be made in situ 
from a pulp of asbestos, or from poNvdered glass or sand, 
w'hich is poured into the annular space between the cells. 
The perforations in the cells are about the diameter of an 
ordinary pin. — K. M. 11. 

Alkali (Chlorides ; Electrolysis of — — . Theory if Via- 
phragm Elevirolvsis. P. A. Guve. Arch. Sc. phys, nat., 
Geneve, 1903, 15, 612—622; 16, 393—416, 652—668. 
Science Abstracts, 1904, 7, -A, 198 — 199. 

It is shown that the apparently complex character of the 
electrolysis of alkali chlorides under the ordinary conditions 
of working becomes very much simplified by accepting the 
fundamental principle of Hittorf, w;.,that the alkali chloride 
and alkali participate simnltaneonsly in the electrolysis. 
At any particular temperature, the instantaneous current 
yield, r, is practically only a function of the alkali con- 
centration, c, and may be expressed very approximately 
by the equation : r = 1 — nr, where n is the “ transport 
number ” of the hydroxyl ions, and x the amount of alkali 
taking part in the electrolysis. If the concentration of the 
alkali chloride iu the cathode liquid be kept constant, the 
relation is: r ~ 1/(1 + ac)!^; whilst if the chloride in the 
I cathode liquid is not replaced as it is gradually decomposed, 

I 1 he relation becomes : r 1/(1 -f- or). In cither case the 
I value of a is influenced but sl'ghtly by variations in the 
I concentration or temperature of the electrolyte. Two 
' methods of ivorking are iu vogue in diaphragm electrolyfils, 
laz.: (1) The electrolysis is continued until the alkalinity 
of the cathode solution reaches a certain value, when the 
liquid is replaced by fresh solution. (2) 'I'he concentration 
of the cathode solution is kept approximately constant by 
continuous feeding with chloride solution. The first of 
these methods is the more economical with regard to the 
consumption of electrical energy. When the second method 
of procedure i.s followed, two cases may arise : (a) When 
the added solution does not mix with the remainder ; this is 
approximately so in practice ivheu the cathode compartment 
1 is large and the current density small, and in such a case 
j the yield is the same as with the first method of working. 

I (6) When instantaneous and complete mixture takes place; 

I this condition is closely realised when the cathode compart- 
; ment is small, and the current density high. Experimental 
results obtained in tests on a large scale agreed well with 
those calculated by the author. — A. S. 

Electrolysis of Alkali Chlorides; Physico-Chemical Studies 

on the . A. Tardy and P. A. Guye. J. de Chim. 

Phys., 1904, 2, 79—123. Chem. Gentr." 1904, 2, 293— 
293. 

Mode of Action of Diaphragms. --In a diaphragm apparatus 
! for the electrolysis of alkuli chlorides the following pro- 
I cesses take place: — (1) Physical diffusion of the alkali 
from the cathode liquid into the anode compartment. (2) 
Migration of hydroxyl ions into the aimde compartment. 

! (3) Depression of the level of the anode liquid in conse- 
i quenoe of electrical osmose towards the cathode compart- 
ment. (4) Diffusion of cathode liquid to the anode 
compartment induced by (3). It has been ahown that the 
migration of ions mentioned under (2) is the chief cause of 
the transference of alkali to the anode compartment. The 
counteracting influences (8) and (4) produce after some 
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tim« a condition of equilibrium, the depression of the level 
of the anode liquid finally established being proportional < 
to the strength of the current and the thickness of the 
diaphragm, and inversely proportional to the superficial 
area of the diaphragm. The equation given previously (see 
preceding abstract) for the instantaneous current-yield 
must be modified by the introduction of two subtractive 
teriLs, and should read : r —/(c) — k^c. — The co- 
eflicient Aj depends upon the diffusion and electrical osmose, 
and upon the permeability of the diaphragm. In an 
exaimuution of the efficacy of a diaphragm, diffusion, 
electrical eJidosm(Jsr and the “ overflowing ” of the anode 
hqiiid have alone to he considered. The autliors examined 
a number of different diaphragms and found that it is 
TKiHsihle to fix certain characteristic constants for each one, 
which are of value iu judging its efficiency. (1) .Katio, r,, 
of the hollow spaces of the diaphragm to its ap»parent 
volume. (2) Absolute eoetficieiit of permeability k. This 
is determined by si‘'Certaining the amount of water which is 
forced through 1 sip dcm. of the diaphragm at a definite 
temperature in 1 hour by a pressure of 1 cm. of water, and 
referring the result to a liquid having a viscosity of 1. 
The viscosity of water at diflereiit temperatures was found 
to he as follows. — (ri 0‘()1778. W\ O-Ol.'iO'J.'i ; 10^, 

0 01802.'); l.V’, O-Olia;!:); 20 ’, O-OIOOI.*); 2.")", 0*00801; 
and 30° C., 0* 007074. 'I'he coefficient of permeability k is 
also proportional to the loss of salt by electrical endosmose. 
(3) Specific coetlicienl of electrical resistance — e/r, (<? — 
thickness of the diajihragm). (4) Coefficient of los.s by 
diffu.sion. The actual diffusion is always less than the 
calculated, owing to tlie peculiar nature of the capillary 
channels forming the diaphragm. For tlie last constant 
(5) the \Irtual thickness of the diaphragm calculated fiom 
the diffusion is substituted for the actual tliicKuess. The 
folloAving conclusions arc drawn with rogaid to the technical 
electrolysis of alkali chloride solutious with the aid of 
diaphragras : — The h'vel of the anode Inpiid should alwa}s 
be kept es high as that of the cathode liquid. The current- 
deiisit} should he tolerably high iu order that the eiidos- 
motic flow from aiuale to cathode may in some measure 
compensate diffusion in the opposite direction; the pci- 
meahility of the diaphragm may also be sonicwhut 
diminished. Under these favourable conditions tlie \ield 
attaims the noj'uial value fixed in the earlier investigation 
(see preceding abstract). -A. S. 

Magnetite Arc'Lamp. ('. P. Steinmetz. II., page 850. 

English Patents. 

Sterilising Water h;j Means of Ozone; Apparatus for 
— — . K. F’. Wood-t^milh, Faig. Pat. 18,103, Aug. 22, 
1003. XVllI. II , page 870. 

Gaseous (fermicide and Insecticide ; \_Electn<'(tl \ Process 

and Apparatus for producing a . IU jMarot. 

Eng. Pat. 14,372, June 25, 1004. XVIll. page* 870. 

United States Pateptik. 

Battery; Prinmrt} . T. A. Edison, Ulewellyn Park, 

N.J., Assignor to Edison Manufacturing (Jo,, Orange, 
N.J, U.S. Pat. 700,81,5, Aug. 0, 1904, 

This invention eurisists of a negative electrode for primary 
batteries, comprising a porous compressed mass of black 
oxide of copper in an extremely finely-divided condition, and 
carrying a film of finely-divided red oxide of cojiper applied 
to the porous surface. — li. N. 

Accumulator, J. A. Lyons and E, C. Broadwcll, (Jhicago. 

U.S. Pat. 766,958, Aug. 9, 1904. 

The accumulator consists of a retaining-cell of metal, lined 
with a porous non-conducting material such as “ a fabric,” 
and an anode clement, comprising an inert conducting core 
of carbon surrounded by a mixture of finely-divided carbon, 
and an oxide or hydroxide of a metal capable of more than 
one degree of oxidation. The electrolyte, always neutral 
or Weakly basic, consists of a solution of a basic haloid, or 
oxy-salt of a metal, which, by electrolysi.s, deposits in a 
reguline condition at the cathode,— B. N. 


Storage-Battery Oases ; Methodt of Bendering Non- 

explosiue, T. A. Edison, Llewellyn Park, N.J., 
Assignor to Edison Storage Battery Co., Orange, N.J. 
j U.S. Pat. 767,554, Aug. 16, 1904. 

The gase.s, generated within tiro electrolyte of a storage 
battery, are passe<l through a contracted vent, then spread, 
diffused, and attenuated, and finally passed through a 
cooling medium, such as wire gauze, — H. N. 

Electrolytic Apparatus. W. J. Schweitzer, Whiteplams» 
JS.Y. U.S. Pat. 767,964, Aug. 16, 1904. 

The teeth of the positive and negative comb-like electrodes 
are formed like truncated pyramids in lateral cross-seetion, 
the electrodes being arranged alternately iu series and with 
the narrower faces of the teeth iu the direction from which 
the electrolyte flows. The teeth of the alternating combs 
in the senes are relatively “ staggered,” so as to afford 
tortuous pas.sages for the electrulvte without retarding the 
flow.— B. N. 

French Patents. 

Bivhrojnates and Chlorates {^FAectrulylic'] ; Process of 

Manufactnnny . A. G, Gilihs. F'r. I’at. 341,323, 

March 12, 1904. VII , page 8 66. 

Wines and Spirits ; Improvement [^Electrical’] of , 

and Sterilisation Liquids. A", Doru. Fr. Pat. 341,671, 
March 26, 1904. XVII., page 878. 

(/?.)— ELECTllO-METALLU HG V. 

English Patents. 

Electric Furnaces ; Method of and Apparatus for Healing 

the Charge of , A. Xeiiburger, Berlin, and A. Miuet, 

Paris. Eng. Pat. 9468, April 25, 1904. 

The shaft, o, and crucible hearth, 5, are enclosed in an 
annular series of main preliminary heating chiimher^, e, 
which in turn are siiiTouude>l by an annular series of 
preliiTiinar}'^ heating ehamhers, / By means of the ver- 
tically adjustable slides, n, the chamber, e, may be divided 
into gi'parate chambers of any number and size, any par- 
ticular chamber being switehi^d out by opening the hlldos, 
o, on each side of the chamber, so that circulation then 
takes place in the outer channel, g. Slides, p and g, 

I similarly divide e and f into horizontal zones of lieat. 




The chambers, e and /, communicate with each other by 
channels, /i, and openings, i. The interchangeable elec- 
trodes, /•, are hollow, in order to allow of direct admission 
of gas to tho hearth, b. Hot combustihle gases are passed 
through one or both chambers, e and /, but if combustion 
of the gases is required in e, air is heated by passing it 
through the passage, /, and openings, h, in the wall, m, the 
outer aeries, /, being then used for the discharge of the 
combustio-n gases for the purpose of utilising their heat. 

— B. N. 

Scale from Iron and Similar Metals; Removal of . 

C. C. Garrard, and Messrs, Ferranti, Ltd., Hollinwopd* 
Lancashire. Eng. Pat. 21,299, Oct. 3, 1903. 

The iron or steel article is constituted the cathode in an 
electrolytic cell, charged, for instance, with dilute sul- 
phuric acid, an indifferent insoluble substance, such a§ 
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sept.M,KiMj : jOTOBraij, AiJD patent litbkattoe.— C i. xti. 


carbon, being used aa the aiiode. A curreut Jk aufiiciest 
voltage (say 6 volts) to render the metal electroiiegutive 
to the solution » used,' whereby the disaolviog action of 
the acid is counteracted. The scale is stateil ter be thus 
removed, leaving the iron or steel clean.—E. 8. 

United States Patent. 

Metals / A'pparatus for Vacuously Depositivg . 

T. A. Edison, Llewellyn Park, N.J., Assignor to New 
Jersey Patent Co., Orange, N.J. U.S. Pat. 7G7,21G, 
Aug. 'J, 1904. 

In ail exhausted chamber arc arranged a jiair of metallic 
toil electrodes, which are supported at the upper endh ami 
weighted at the lower ends, and between the electrodes is u 
vertical shaft carrying a sleeve capable of rotation, a disc 
on the sleeve supporting the objects to be coated. The 
sle eve also carries a removable armature, which is attracted 
,md rotated by a magnet mounted outside the chamber. A 
p:nr of chambers may be used, with ineiins for connecting a 
source of high tension current alternately and automati- 
cally with the electrodes of the respective chambers ; ora 
iiumher of supports for the objects and a corresponding 
Muniber of pairs of electrodes in a single vacuous chamber 
may be used, with means for alternately and regularly 
connecting the source of the current with the electrodes in 
piiirs. — H. N. 

Fjiencii Patents. 

Cast Jro7i ; Process and Appurati/s for the Electrical 

Production of , chiefly j or the Manufacture of Steel. 

Soc. Klectro-Metallurgique Erampiise. Er. Pat. 3 11,01 1, 
March 2.'), 1904. 

I'liK lower part of the fnrmici' consists of a water jacketed 
uTapbite crucible, lined at the bottom with an iron plate, 
comniunii'ating with ime polo of the source of electncity, 
whilst the other pole coiiimunicat«‘s with a hollow carbon 
ilcctrodpj vertical!} suspended within th(! furnace, the 
electric action being on a combination of the arc and 
resistance systems The crucible is extended upwards by 
bni k w'ulls, the space enclosed being kept charged with the 
ore, slag, and charcoal, but a portion of the charcoal, 
jireferably as briquettes, is LmI in through the hollow 
vertical electrode The carbon monoxide generated in the 
/one of fusion, biinia to carbon dioxidi' at the expense of 
the oxygen in the ore, as it ascends, so that the ore 
already partially reduced on reaching the base of ibe 
luinace. Separate openings arc provided at ditferenl 
heights for running otf the slag, and the molten metal, 
tlomp'ire Er. Pat. 336,705 of 1903 ; this J., 1904, 37G. 


it is easily soluble in ether, chloroform, benzene, ahd light 
IMjtrOleum spirit, apd llightly solrible in alcohol. The oil is 
of a drying character ; it h«k the iodine value (Uiibl), 192 * 3. 
The insoluble fatty acid Is (88 ‘SO per cent.) contain about 
81 per cent, of llnoletc acid and 10*5 per cent, of lino»lcnie 
and oleic acids. — A. S. 

English Patents. 

Garbage or Ojfal; Apparatus far Cooking and 

Removing the Oil therefrom. C. S. Wheelwright and 
d.T. EiBke,jun. Eng. Eats. 14,4H2 and 14,183, June 27^ 
1904. XVlll. B., page 879. 

Removing Oil or Grease from Garbage nr Offal; Appd- 

ratuafor . C. S. Wheelwiight and J. T. Eiske, jun. 

Eng. Pat. 14,709, June 30, 1904. X-Vlll. lb, page 879. 

liutyrometers i I nipt s. in . E. E. (). Roewer. Elug. ' ’ 

Pat. 20,630, Sopt. 2.5, 1903. XMllL, page NS2. 

Soup ,* Rloaliny , and a Process for the Manufacture of 

same. E'. W. Zimmennaun and A. A. StOhi, Chemnitz. 
Cicrmany. Eng. Eat. l:Vr51, June 14, 1904. 

Kemn, wax, or the like is melted, and stirred continuously 
nith caustic .soda lye (density 42 ’ B.) at iihour 11^ E. uutil 
ii crumbly, granular mass is produced. Tins latter is 
stirred into hot .soap paste, to form a floating cake, which is 
afterwards mixed with ordinary soap liquor. — C. 8. 

United States Patents. 

Fatly Substances ; Process of Separating Fluid Portions 

from Solid Portions of . W. B. Keri’, iSIedford. 

\Mas>. U.S. Pat. 766, G28, Aug. 2, 1904. 

'I'o separate the comparatively solid and liquid portions of 
fatty substances, the material is boiled Avith water, then 
cooled to about 120' F. ; au aipieous •■olution of a vegetable 
digestive ferment (]iapain) is: added, the mixture again 
hoih'd, the water drawn off, and the solid and liquid tatty 
matters are then separated by cooling and presving.~-H. B 

Drying Oil. W N. B1 ikcnuin, jun. U.S, Pal. 767,682, 
Aug. 16, 1901. XlII. A , page 873. 

French Patents. 

Tar from TEo/cr-f/nv ,* Process for Utilising the 

[^Solrent for Fais.^ L. Scliolvica. Fr. Eat. 34;h99,>, 
March 7,^1904. 111., page 861. 

Ods ; Apparatus for Purifying 1). H. Mcdelland 

and F. Bisk. Fr. Eat. 341,400, March 17, 1904. 


Alloii, nr Ternary Metallic Composition. Soc. Anon, la j 
Nf'o-iMrtullnrgie. Er. Pat. 341,639, March 18, 19i)4. j 

An alloy, containing manganese, silicon, and aluminium, is | 
pi ( paved by heating with carbon in an electric furnace, the 1 
corresponding artificial or natural oxides or silicate.", m 
such proportions tlnit the alloy may contain, say, trom 
G6-.50 to 40 per cent, of tnangaiiosi' ; from 27 to 40*50 per 
cent, of silicon ; and from 6-, 50 to 19*50 per cent of alum:- . 
nium. The alloy is especially recommended for use in j 
refining molten iron or steel, forming a fusible slag of 
manganese and uluiniiiinm silicates when added to the bath [ 
of molten metal, fjomparc Fr. I’at. 326,140 of 1902, and 
Er. Pat. 331,276 of 1903 ; this J., 1903, 805 and 1136. j 

-K. S. I 

XIL-FATTl OILS. FATS. WAXES. I 

AND SOAP. ; 


Fat of the Wild Strawberry, Fragaria Vcsca; Nature of 

the . J. Aparin. J. russ. phys.-chem. Ges., 1904, j 

36 , 581-596. Chem. Centr., 1904, 2 , da9. | 


The fruits lose in the air, at the ordinary temperature, 
84*28 per cent, and at 100^ C., 92*04 per cent, of water. 
The air-dried fruits contain 5*53 per cent, of ash. ihe 
fruits dried at 100^ C., yield, by extraction with light petro- 
leum spirit, 11*64 per cent., the seeds, 20*85 per cent, of a 


The apparatus consists of a t'ylindiical vessel 1, having a 
tunnel-shaped bottom 2, in ivhich the impurities and the 
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washing ^liquid collect, and from which they are drawn oflF 
by the valve 4. The oil to be treated fs contained in the 
vessel 5, situated at the top of the cylinder. After passing 
through the strainer 6, and down the pipe 8, it escapes 
under the spreader plate 9, in a thin film, and rises throngh 
the washing liquid (the coarser impurities settling to the 
bottonO and collects in the bell 10. Any air escapes 
through the valve 22 and rhe pipe 8. 'J'he partly purified 
oil flows out of the bell 10, hy the lip 14, to the under 
surface of the heating arrangement 11. This consists 
of a coiled tube of rectangular section, set obliquely as 
shown, and having the sides priijecting downwards as at 
J2 and 13, in order to cause the particles of oil to follow 
tin* course of its under surface. The heating is effected , 
by a current of steam or hot air which enters at IG, passes I 
round the tube, and leaves at 17. The oil is thus heated I 
and washed by the liipiid /, and collects at o', and then rises j 
through the liquid, finally collecting in the upper part of i 
the cj Under at o, from which the purified oil is drawn off by i 
the tap 23. The warming and thorough mixing of oil and 
washing liquid, which enters thorough the pipe 21, are said 
to efi;ectually purify the oil.— PI. C. 

I'als ; Apixiroiusfnr K.) travtiny Glycerhi from . 

G. Col. Jh\ Pat. 310, 521, J'ch. 17, 1901. 

Thk material is introduced into the top of a closed conical 
vessel a, Avhich is heated by means of the perforated 
steam coil g. y, y. Plavmg jiassed through the holi‘S in the 
diaphragm d, it falls inaflnelv divideil state upon the plates 


OF OHKMOAL IN0irSTRir. £Rept. lu. iso4. 

r 

c, e, Bf e, aihd comes in eonUict with the steam. It next 
passes into the cylinder h, where it is beaten hy the revolv- 
ing paddles k, before passing through the tubes m, m, into 
the lower cylinder 1. Here it is subjected to further beat, 
ing in the presence of a regulated supply of distilled water 
from the tank o. Finally, the mixture passes into the 
separator p, which is provided with two outlet tubes, the 
upper s, for the residual fatty material and the lower f, for 
the aqueous solution of gh’cerin. — C, A. M. 

Soap [^Coydaining Benzene'] ; Manufacture of — 

J. F. G. de lioussy de Sales. Fr, Pat. 341, 568, March 24, 
1904. 

TIknzene or other hydrocarbon, is emulsified wdth the soap 
by meaus of a suitable mucilage, such as gum arable, quince 
gum, fish glue, liiiveed mi>al, and the like. — \V. 1*. S, 

XIII.-PIGMENTS, PAINTS: EESINS, 
VAENISHES: INDIA-EUBBEE, Etc. 

(.4.)— PIGMKNTS, I’AINTS. 

Knglish Patent. 

Antimony; Production of Ojysulphide of [^Piyment], 

(i. G. i\f. Hardiughain, London. From tbe Soc. Miuicrc 
c Fondcric d’7\ntimonio, Genoa. Eng. J'at. 19,505, 
Sept. 10, 1903. 

Antimony o\}‘.nlphidc is produced as “ fume ” by heating 
antimony sulphide with a slight excess of coal, coke, or 
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JOTJKNili Am> PATBHT MimA’rtmit-Oi. XHl. to XTI. 


3 . 


Other reduciiif a^i^ent, in a current of alt which is regulated 
so as to avoid the ultimate reduction of the metal. (Com- 
pare Fr. Pat. 330*224 of 1903 j this J., 1908, 1096.)~E. S. 

United States Patents. 

Drying Oil. W. N. Blakeman, jun., New York. 

IJ.S. Pat. 767,682, Aug. 16, 1904. 

A NON'DRViNQ fatty oil (85 parts) such as cotton-seed oil, 
!ind tung oil (15 parts) are mixed with a drier. — T. F. It. 


XY.-^MANimES. Etc. 

English Patent. 

Fertilisers and Cattle Foods ; Manufacture of . E. 

Meusel, Leignitz, Germai|y. Eng. Pat. 13,842, June 18, 
1904. 

I ItoNK du*t, or other hone preparation, is mixed with solu- 
I tiong of ferric chloride, sulphite, or nitrate, for the production 
1 of a fertiliser and cattle food. — N. H. J. M. 


Paint Composition or Mixture. \V. N. Jtlakemau, jun.. 

New York. U.S. Pat. 767,083, Aug. IG, 1904. 

'Ihe drying oil described in the previous specification is 
incorporated with a pigment.-— T. F. B. 

French Patents. 

J Allies from Sulphide Difeshiffs ; Process for Mahiug . 

Act.-Ges. f. Anilinfabr. Fr. Pat. 341,246, March 14, 
1904. 

are precipitated from solutions of sulphide dyestuffs 
containing sodium sulphide by oxidising the solution in | 
presence of a suitable metallic salt, a lake-base being added 
il necessary. For example, a solution of 20 parts of 
“ Sulphur Black T extra,” 15 parts of sodium sulphide, and 
2 :j parts of barium chloride is oxidised by blowing air 
through it. The resulting lake is filtered off, washed, and | 
dried. Manganese dioxide, or other oxidising agent may 
he used, instead of passing the current of air throngli the 
solution.— T. F. B. 

J^iquient ; White . J. Gihaud and O. Bang. 

Fr. Pat. 341,539, March 25, 1904. 

I'liK addition of calcium sulphate or carbonate, or of mag- 
nesium oxide or carbonate is found not to diminish the 
covering power of zinc sulphide, and even to increa.se that 
of lithopoue. As an example of the preparation of a 
pigment of the above composition, a solutiim of zinc 
Milphate is added to a solution of calcium chloride, a solu- 
tion of an alkali sulphide (or barium sulphide) is added, 
and the precipitate is calcined. — T. F. B. 

(/?.)- liFSINS, VAllNISHES. 

French Patent. 

Tor from Water-Gas ; J'roeess for rtilising the , 

[Solvent for Resins']. L. Seholvien. Fr. Put. 340,995, I 
March 7, 1904. IIT., page 861. ' 

(C.)_INDIA-KUBBER, &c. 

French Patent. 

Guita-Percha-like Substance ; Preparation of a . 

K. H. Fayolle. Fr. Pat. 341,013, March 7, 1904. 

Phenol, cresol, or other similar substances (i kilo), con- 
centrated Biilpliuric acid (500 grms.), and glycerin (400 
grins ) are heated together and allowed to cool. Water 
(400 grms.) is added and then formaldehyde (400 grms. of 
40 per cent, strength) is gradually stirred in. After some 
hours the mixture is heated and the resulting oil is decanted 
off and washed, first with water and then w'ith sodium 
carbonate solution. 1 kilo of this oil is then added to 2 kilos, 
of melted rosin and the mixture thoroughly incorporated, 
cooled slowly, and exposed to the air for some days until it 
acquires the desired consistency. — R. L. J . 


XIT.-TANNING; LEATHER. GLUE, SIZE. 

Fbenoh Patent. 

Dyeing Shins for Glove.s and other Pui'poses. P- Sorel. 
Fr. Pat. 341,450, March 19, 1904. VJ., page 864. 


X7I.-SUGAR. STARCH. GUM. Etc. 

Press-Diffusion Proce<is ; The flyros . K. Andrlik 
and V. Stanek. Z. Zuclccriud, Bohmen, 1904, 28, 573 — 577. 
The authors give the n'.sults of the working of the Hyroa 
diffusion process (Fr. Pat. 318,451 of 1902 ; this J., 1902, 
1462) with a model apparatus which worked almost the 
whole season at a Bohemian sugar works. The beetroot 
chips were fed by hand into the first diffuser at the top, 
the juice flowed from it eontmuously, and the exhausted 
chips left the HCventh diffu.ser antomaticHlly. The water 
pressure varied from 2* 4 to 3-4 atmospheres, and the tempe- 
rature in the battery was 77‘’ — 78'^ C. Jn six hours eight 
minutes, 960 kilos, (d' fresh chips Avere worked, the quantity 
of water used was 247 "5 litres, and there were obtained 
905 6 litres of diffusion juice at 80° C., and 295*6 kilos, of 
exhausted chips. In the ordinary diffusion the juice drawn 
off was 119*2 kilos, for 100 of beetroots, in the Hjros only 
96*07, and 30*8 of exhausted chips. The density w*as 
18*2'^ Balling against 15*0'’ by the ordinary process. The 
amount of dry solids in the exhausted chips was very 
high, being 21*94 against 6*79 per cent, by the ordinary 
diffusion. Although the chips were not exhausted so com- 
pletely, they could ho dried without further pressure and 
consequent loss of feeding value, whilst the sugar con- 
tained would bo fully utilised and could not therefore be 
looked upon as lo.^s. The amount of sugar remaining in 
the chips was 0*18 per cent, calculateil on the beetroots, 
more than the total lo.ss by the usual diffusion, but this is 
of no account compared to the economy of the process. 

I The purity of the juice was 90*98 as compared to 90*0 by 
' the diffusion in the 14 ordinary diffu.sers. 'J'he absence of 
j all waste sweet waters and the smaller quantity of water 
used in working arc both obvious advantages (see also this 
.T., 1904, 831).— L. J.dc W. 

Juice in Raw Sugar Worhs ; Purification of — — - by the 
Lehmkuhl Process. F. Janak. Z. Zuckerind. Bfthraen, 
1904, 28, 593—596. 

Raw*-sugar factories use from 2^ to 3j per cent, of lime for 
the purification of ibe juice, not because such quantities are 
indispensable for iiuriticatioii, but because the filtration is 
difficult unless this amount of lime be used. The difficulty 
in filtration has been variously attrilmted to the presence of 
certain organic substances, to sacchaiates, to gelatinous 
mineral hydroxides, &c. Lchmknhl came to tlio conclusion 
that it was due to albuminoids dissolved in the juice, and 
that if these wore precipitated by chemcal means, I per 
cent, of lime would suffice for purification and the filtration 
would proceed satisfactorily. Further, he found that it 
was necessary to heat the juice to 90° — 95° C. in the 
presence of the chemical reagents. The juice is usually 
heated alone before the addition of lime, but as Classen 
and Herxfeld have shown, 9/10 of the albuminoids remain 
in solntion under these circumstances. Although these'^^ 
are decomposed by lime into amino-acids, the salts thereby 
formed remain as molasses foi-mers in the juice. The 
reagents employed are sulphuric acid and aluminium sul- 
phate, and these are not found to produce any iujudous 
effect at the temperature of 90° (J. in the proportions 
employed during the time they are mixed with the juice, 
and the «mall quantity of salts remaining offers no disadvan- 
j toge and does not appreciably affect the purity compared 
I with the salts of amino acids. The process has been 
j worked with advantage at the factories of Gross-Grcrau, 

I Meino, Amongics and .Sokolnic. The coagulated albuminoida 
are not acted on by lime.— L. J, de W, 
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Water in Molasses ; Determination -4——. fi . Testoni. 

XXIIl , page 888. 

Hexoses } lleaetions of . 11. OFnor. XXII I., page 8^3. 

EvgLISH ^^TKNr. 

Sw/ar ; Manufacture of . Q. Harrisou, IjondoD. From ' 

F. Hlavati and Co., Genoa. Fog. Pat. 16, "SO, July 80, 1903. ; 

To the fiucchnrinc materials during the diffusion process I 
there are added substances which precipitate or prevent 
the extraction of the organic uou-sugar bodies, yuitahle 
substances an* : gypsum, sulphates of metals of the mag- 
nesium or aluminium group, permanganates of the alkaline 
earths, peroxides of the alkaline eai'ths or tlieir eipiivalents, 
sulphides of hydrogen, nitrous oxide, carbon dioxide, and 
sulphurous acid. After saturation and earbonation, the 
slightly alkaline juice is treated in the vaennm-pan with a 
silicate of the aluminium or magnesium group which has 
previously been converted by an acid into a poly -silicate, 
and which combines with the alkali salts of the juice. 

A final decolorisation may be effected with zinc dust and 
subsequent earbonation. The use of silicon lead tluoiide, 
supersaturated with lead, is also claimed for the purification 
of sugar solutions.— .f. F. 11. 

h'uENCii Patents. 

Starch; Hotuiorif Apparatus for (hatching and Au/oviafi- 

cally (rradimi . L. A. Morel. Second Addition, 

dated March 17, 1901, to Fr. Pat. 300,237, May II, 1900. I 

In this addition the application of a receiver for the pre- i 
paiatory grading of starches before ceiitrifugalising is [ 
claimed, togethir with the ariaiigeiuent of a circular trough 1 
round the basket of the centrifugal apparatus so as t<» 1 
collect the water and carry it into the succeeding centrifugal 
vessel.— T. H. P. 

Tar from Wafer-tras ; Process for Utilising the . j 

[Solvent for (rums.\ L. Scholvicn. Fr. Put. 10,09.'), i 
March 7, 19t)1, III., page 801. ; 

XVII.-BEEWIM. WINES. SPIEITS, Etc. | 

Barleif ; The Tannin of . H. SevU'eit. Woch. f, Praii , j 

1904, 21, 183—485. I 

The tannin of barley has afar lower attiiiity for albuminoids 
than the tannin of hops, llarley-tarnin is only precipitated 
in combination witli the readily cougulable albumins, whereas 
the precipitating action of hop-taiinm extends to albumi- 
noids, such as glutin, See., whiidi are non-coagiilable in tin* 
ordinary sense. This is illustrated when one portion of a 
malt-wort made by infusion i.s boiled for two hours with a. 
small proportion of hops, whilst another portion is boiled 
for half an hour without hop.s, and then for H hours with 
the same quantity of hop.s. The total quantity of coagu- 1 
iated albumin in thi- first ease is considerably les.s than m ' 
the second case and the former wort has a harsh flavour. 
When hop-tannm and barley-taunin occur simoltaueously, 
as in the first case, in i>resenee of readily cougulable 
albumins, the whole of the more powerful hop-tannin is 
precipitated in combination chiefly with the latter, leaving 
the barle> -tannin and most of the soluble albumins dissolveil 
in the wort. In the second ease, the barley -tannin is 
precipitated in combination with the coagulable albumins 
during the preliminary boiling, thereby permitting the 
whole of the hop-taunin to be utilised sub.scquemly for | 
the precipitation of the glutin and similar undesirable i 


albuminoid constituents of the wort. Barley-tannin can 
be extracted from the grain by tneans of 75 per cent, methyl 
or ethyl alcohol, and is precipitated from its solutions by 
lead hydroxide. The author has isolated the tannin in a 
crude state, and has studied its relations towards certain 
constituents of wort. The alcoholic solution of barley- 
taunin when added to an aqueous solution of barley-albumin 
[Icucosio] causes a heavy turbidity which coagulates on 
heating. In a saline solution of barley-globulin [edestin], 
the tannin solution causes a precipitate which dissolves on 
heating and re-appears on cooling. In an alcoholic solution 
of hordein .it produces a turbidity which clears on heating 
to G(F C,bat re-appears on cooling. Barley-taunin pro- 
duces a precipitate in a solution of diastase, and the preci- 
pitate coagulates on heating. In a solution of Lintner’s 
soluble starch the tannin solution produces a \oluminous 
slimy precipitate, soluble on heating, but re-appearing when 
cold. When added in excess to unhoppccl wort, the tannin 
solution produces a turbidity which coagulates on boiling, 
but the wort becomes turbid when cold. In unhopped wort 
whicli has been coagulated by boiling, the tannin solution 
produces a heavy turbidity which clears on heating, but 
re-appears on cooling. Thus, apart from its astringent 
ta‘'te, it appiiars that the barley-tannin re([iiires considera- 
tion as a possible cause of becr-hiizcs It also probably 
has an injanous ellect upon the yeast. — J. Y. B. 

Malt; Prior's Method of Dclerniining the Degree of 

FnalnlUy of Cured . G. Bode. Woch. f. Brau., 

1904, 21, • 

Bition recently proposed (IFner. Brauor. J., l.)03, 13, 97 — 
98) to determine the degree ot l“riabilit> ni malt by sifting the 
grist and weighing the meal, a Seek mill and a N’ogel sieve 
being used. The classification is as lollows : vi'ry tender 
malt, containing at least 40 per cent, of meal ; lender, with 
3r) — 40 per cent. ; hard, witli 30--35 per (‘cnt. ; and very 
hard, with less than 30 per cent, of meal. These limits, 
however, are so narrow as to easily give rise to discordant 
results, more espcciall} since tlie author’s expeiiincnts At ith 
artificially moistened samples have shown that an alteration 
ill (he percentage of moisture is sulficieni iq displace one 
and the same malt from one category into another. In view 
of the results obtained he therefore proposes to adopt 5 per 
cent, of moisture as the standard, and wdiere li‘S8 than tins 
quantity is present to deduct the clilVerenee from the jier- 
centage of meal found, the converse proeedurc being 
adopted Avhen the moisture exceeds this mean. As an 
examjde of the effect of this precaution, one sample of malt 
yielded 38*8 per cent, of meal when the moisture content 
was 3*. 5 per cent., but only 29 ’G per cent, when containing 
11-4 per cent, of water. Under the I’rior classification 
it would be considered in the former case as friable, bur 
in the latter us very hard ; whereas alter the proposed 
adjustment, the percentages of meal become respectively 
36*3 and 3G*0 per cent, /.c., the sample is properly classed 
as friable — C. S. 

ConccnlraUd Malt JSxtraet ; Sugars of . A. U. Ling 

and T. Beudle. Analyst, 1904, 29, -43 — 2 17. 

Fkom analyses of nine samples of malt extract, Korn (Ber. 
dent. Pharm. Ges., 1896, 6, 319) found tbeir mean carbo- 
hydrate composition to be: maltose, 41*43 — GO’43; dex- 
trose, 0*47 — 6*24; cane sugar, 0*33 — 3*60 ; and dextrin, 
11 *70 — 22*70. In their analyses, the results of which arc 
given in the following table, the authors have determined 
the dextrose as dextxosazono (Chem. Soc., 1904, 84, -4)» 
whilst the maltose was calculated from the reducing power 
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less that due to 'dextrose and the dextrin from the rotatory ! 
power after dedircting that oP the dextrose and maltose ; I 
rhe small amount of cane*siigar, stated by Korn to bo | 
present, was neglected. i 

Of these samples the first two were not submitted to a j 
higher temperature than 146® F. at any time during the ! 
mashing process, whilst Nos. 3—6 were mashed at a slightly j 
lower temperature ; these six were prepared from low-dried 
English malt. 

As regards the presence of dextrose, it has been shown 
(this J., 1903, 1058, 10.59, and 1204) that when any of tlie 
products of the incomplete hydrolysis of starch by diastase 
are isolated, and submitted to the further action of the 
i nzyme, even at a temperature of 131® E\, glucose is 
invariably formed. It is suggested that the dextrose of 
malt extracts may be due to the action, during the evapora- 
tion, of the diastase in the extract on the incompletely 
hydrolysed starch products formed during the mashing. 

— T. II. r. 

starch ; Note on the Hijdrolyais of hy Diastase. 

J. .S. Ford, (diem, 8oc. Trans., 1904, 85, 980 — 983. 

liiNO (this J., 1902, 98.'3) has stated that Kjeldahl’s law of 
proportionality does not hold for the diastase of air-dried 
malt. The author found, on tiie other hand, that two 
dilTerent preparations of Idutuer’s soluble starch gave 
Muiilur results as regards “ proportionality ” with extracts 
from various barleys and air-dried (at 17® — 40® C.) and 
kiln-dried raaltn. These results show that Kjcddahl’s law 
IS true for the diastasi' (amylase) in extracts of barley and 
air-dried malt as well as for that in kiln-dried malt. Having 
regard to the influence of slight traces of impurities on 
amylolyiie action (sec this J., 1904, 414), it is suggested 
(liat the discrepant results obtained by Ling and by the 
author are due to the use of starches of different degrees of 
purification, — A, 8. 

Starch ; Final Degradation Products of />// Jbtdro- 

tysis with Oxalic And, with special Reference to 

Divrascn'a (^Lintncr\s) “ Jsomaltose.'* F. Griiters. 

Z. aiigew. Chem., 1904, 17, 1109—1179. 

Till-', degradation products obtained consisted of achroo- 
dextrins I and II, inaltodoictria 7, malto.se, dextrose, and a 
small proportion of levnlosc. Tliese are the same as the 
products furnished by diastutic action, except that in the 
latter ease maltodextrin y is replaced by maltodextrin $, 
wliich exhibits different constants and behaves differently 
towards diastase. The author, however, believes that both 
these dextrins occur simultaneously, but iu varying propor- 
tions, this view being supported by the fact that the 
conversion into maltose is sometimes very imperfect, and at 
others almost complete. 'J’he divergent behaviour of various 
“ isomaltose ” preparations towards malt extract is also 
regarded as indicating that the more resistant maltodextrin 
7 occasionally preponderates as the lowest member of the 
dextrin Bcries. Like I dntner and Diers-en he failed to isolate 
maltose in the pure, crystalline state from the syrups; 
hut neither could this ba accomplished from mixtures of 
maltose and dextrin, which, moreover, gave osazones 
resembling “isomaltosnzone.” Furthermore, the statement 
by Ost that he has finally succeeded in crystallising malto-^e 
from the syrups seems to have deprived the “ isomaltose ” 
theory of its last support. — (J. S. 

Brewing } Fmplot/ment of Sugar in — . C. Moreau. 

La Lifere, 1904, 12, 98—104. 

CoMMEKCiAL glucosc is of irrcgular composition, and con- 
tains undesirable ash constituents ; its use in brewing gives 
unsatisfactory fermentations besides entailing extra fining. 
Saccharose, whilst free from these defects, is not directly 
fermentable, and if the necessary inversion be left to the 
action of the pitching yeast, the latter may he overtaxed 
and caused to degenerate. Again, this sugar increases the 
temperature of fermentation by about 2® C., the attenuation 
is greater by about 3 per cent,, the wort does not break so 
well in the copper, nor is the beer so bright when fined, nor 
are the flavour and aroma so good as when invert sugar is 
used. Commercial invert sugar, however, lacks uniformity, 
but this difficulty can be overcome by inverting saccharose 


with yeast In the bsewery, at a teifi^ttttiure (55® C.). The 
author made trial brews with 1his invert sugar added to 
the malt in proportions ranging between 12 and 55 per 
cent. The best result was obtained with 15 — Ki per cent., 
this quantity leaving the beer unchanged in flavour, and 
the yeast vigorous and f rte from degeneration ; and the 
beer kept unusually wen, showing good condition and 
a firm *' head.” With larger proponibns of sngitr (he 
results were less favourable. No trace of yeasty flavour 
could be detected from this ycust-inverted sugar, the 
taste observed in the sugar itself eutirely disappearing 
when the wort was bolli'd ; and the quantity of protel'ds 
introduced in the same way is smaller than in the corre- 
spoiidiug weight of malt. ( )vcr-iitteuuation can he prevented 
by mashing so as to jiroduco a wort containing more dextrin 
and by the use of about 2 per cent, of high dried malt. For 
priming, this sugar is les.s suitable, owing to its yeasty taste, 

I and the inviirsion is preferably effected by boiling the 
I 20 per cent, solution of saccharose with 1 per cent, of 
j tartaric acid for 20 — 30 minutes. No injury accrues to the 
, b(*er from the introduction of this small quantity of acid, 

I and even when 12 per cent, of tlie malt is replaced by sugar 
I inverted iu this way, it is stated, the degree of acidity does 
I not rise above the normal limit. The author considers 
j that the use of sugar would improve the cold flavour of 
I North of Fran<*e beers, which lack palate-fulness owing to 
I the I 0 .S 8 of dissolved carbon dioxide during fermentation 
I and fining. At the same time a slight economy would be 
j effected in the cost of production, — 0. S. 

: Culture Yeasts ; Studies on the Behaviour of Certain 

1 Races of at Various Temperatures. W. Hcnneberg. 

I VVoch f. Biau., 1904, 21, 347—349 ; 374--37G ; 400— 

1 403; 432—434; 447— 4.'»1 ; 457— 4G0; 470—476. 

I The subjects <lealt with in this series of investigations 
, comprise. — 1. Death of ike Yeast Cells: Diagnosis by 
1 appearance and btaiuiug ; appearance according to the 
! manner of death; dodtli with simultaneous liquefaction; 
j death caused by high temperatures and storage. //. Cell- 
; wall : Agglutination ; racial variations ; permanence ; 

I rupture. HI. Nucleus. JV. Glycogen: Detection; 

1 appearance and di.sappearance at various temperatures ; 

I persistence after death from different causes atid in presence 
of various substances. V. Fat: Its bocretion in excess 
pi obably pathological ; parsisieuco after douh; racial and 
hereditary tendencies of cells rich in fat ; sparing snhihility 
of the fat ill ether. VI. Peptase : Dettetion ; racial differ- 
ences; conditions which influence auto-dige.stion ; compara- 
tive resistance of dead cells to pvotooljsis; microscopic 
characters of cells during proteolysis ; resistance of peptase 
to high t(*mperatures and storage ; distinction between 
auto-digestion and the gelatin-liquefying power of living 
yi^ast. VI /. Catalase : Detection ; occurrence ; diffu- 
sibility ; behaviour towards heat. VIII. Zymase : Its 
early disappearance from liquefied yeast. IX. Invertasex 
Its high powers of resistance ; relative abundance in bottom 
fermeutatiou yeasts. X. Putrefaction : Non-occurrence at 
temperatures above 38® C. ; bottom yeasts putrefy more 
readily than top yeasts ; various lactic acid bacteria probably 
play a part in starting putrefactiou ; presence of active 
enzymes in liquefied j east is probably inimical to putre- 
faction. — ,1. F. li. 

Wild Y'east Infection. A. C. C!hapman. J. Inst, 
Brewing, 1904, 10, 382—390. 

The chief sources of wild yeast infection in TInglish breweries 
are said to be direct aerial infection at the refrigerating 
stage, indirect aerial infectiou from dust in the refrigerator 
or fermenting room, and infection due to nests of micro- 
organisms in defective fermenting tuns or yeast backs. On 
the other hand, infection due to very impure pitching yeast 
or to dry hopping is rarely met with. Provided the wort 
is run off the cooler before the temperature falls belOw 
140® F., there is little risk of infection at that stage ; but it 
is advisable to screen the ventilation openings^ with fine 
linen, moistened with water or dilute salicylic acid, and the 
same method should be adopted in the refrigerator rocMoa, or 
the latter apparatus be itself enclosed in a casing of similar 
character. Dust infectioh may be prevented by oleanlinessjr 
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Water in Molasses ; Determination -4——. fi . Testoni. 

XXIIl , page 888. 

Hexoses } lleaetions of . 11. OFnor. XXII I., page 8^3. 

EvgLISH ^^TKNr. 

Sw/ar ; Manufacture of . Q. Harrisou, IjondoD. From ' 

F. Hlavati and Co., Genoa. Fog. Pat. 16, "SO, July 80, 1903. ; 

To the fiucchnrinc materials during the diffusion process I 
there are added substances which precipitate or prevent 
the extraction of the organic uou-sugar bodies, yuitahle 
substances an* : gypsum, sulphates of metals of the mag- 
nesium or aluminium group, permanganates of the alkaline 
earths, peroxides of the alkaline eai'ths or tlieir eipiivalents, 
sulphides of hydrogen, nitrous oxide, carbon dioxide, and 
sulphurous acid. After saturation and earbonation, the 
slightly alkaline juice is treated in the vaennm-pan with a 
silicate of the aluminium or magnesium group which has 
previously been converted by an acid into a poly -silicate, 
and which combines with the alkali salts of the juice. 

A final decolorisation may be effected with zinc dust and 
subsequent earbonation. The use of silicon lead tluoiide, 
supersaturated with lead, is also claimed for the purification 
of sugar solutions.— .f. F. 11. 

h'uENCii Patents. 

Starch; Hotuiorif Apparatus for (hatching and Au/oviafi- 

cally (rradimi . L. A. Morel. Second Addition, 

dated March 17, 1901, to Fr. Pat. 300,237, May II, 1900. I 

In this addition the application of a receiver for the pre- i 
paiatory grading of starches before ceiitrifugalising is [ 
claimed, togethir with the ariaiigeiuent of a circular trough 1 
round the basket of the centrifugal apparatus so as t<» 1 
collect the water and carry it into the succeeding centrifugal 
vessel.— T. H. P. 

Tar from Wafer-tras ; Process for Utilising the . j 

[Solvent for (rums.\ L. Scholvicn. Fr. Put. 10,09.'), i 
March 7, 19t)1, III., page 801. ; 

XVII.-BEEWIM. WINES. SPIEITS, Etc. | 

Barleif ; The Tannin of . H. SevU'eit. Woch. f, Praii , j 

1904, 21, 183—485. I 

The tannin of barley has afar lower attiiiity for albuminoids 
than the tannin of hops, llarley-tarnin is only precipitated 
in combination witli the readily cougulable albumins, whereas 
the precipitating action of hop-taiinm extends to albumi- 
noids, such as glutin, See., whiidi are non-coagiilable in tin* 
ordinary sense. This is illustrated when one portion of a 
malt-wort made by infusion i.s boiled for two hours with a. 
small proportion of hops, whilst another portion is boiled 
for half an hour without hop.s, and then for H hours with 
the same quantity of hop.s. The total quantity of coagu- 1 
iated albumin in thi- first ease is considerably les.s than m ' 
the second case and the former wort has a harsh flavour. 
When hop-tannm and barley-taunin occur simoltaueously, 
as in the first case, in i>resenee of readily cougulable 
albumins, the whole of the more powerful hop-tannin is 
precipitated in combination chiefly with the latter, leaving 
the barle> -tannin and most of the soluble albumins dissolveil 
in the wort. In the second ease, the barley -tannin is 
precipitated in combination with the coagulable albumins 
during the preliminary boiling, thereby permitting the 
whole of the hop-taunin to be utilised sub.scquemly for | 
the precipitation of the glutin and similar undesirable i 


albuminoid constituents of the wort. Barley-tannin can 
be extracted from the grain by tneans of 75 per cent, methyl 
or ethyl alcohol, and is precipitated from its solutions by 
lead hydroxide. The author has isolated the tannin in a 
crude state, and has studied its relations towards certain 
constituents of wort. The alcoholic solution of barley- 
taunin when added to an aqueous solution of barley-albumin 
[Icucosio] causes a heavy turbidity which coagulates on 
heating. In a saline solution of barley-globulin [edestin], 
the tannin solution causes a precipitate which dissolves on 
heating and re-appears on cooling. In an alcoholic solution 
of hordein .it produces a turbidity which clears on heating 
to G(F C,bat re-appears on cooling. Barley-taunin pro- 
duces a precipitate in a solution of diastase, and the preci- 
pitate coagulates on heating. In a solution of Lintner’s 
soluble starch the tannin solution produces a \oluminous 
slimy precipitate, soluble on heating, but re-appearing when 
cold. When added in excess to unhoppccl wort, the tannin 
solution produces a turbidity which coagulates on boiling, 
but the wort becomes turbid when cold. In unhopped wort 
whicli has been coagulated by boiling, the tannin solution 
produces a heavy turbidity which clears on heating, but 
re-appears on cooling. Thus, apart from its astringent 
ta‘'te, it appiiars that the barley-tannin re([iiires considera- 
tion as a possible cause of becr-hiizcs It also probably 
has an injanous ellect upon the yeast. — J. Y. B. 

Malt; Prior's Method of Dclerniining the Degree of 

FnalnlUy of Cured . G. Bode. Woch. f. Brau., 

1904, 21, • 

Bition recently proposed (IFner. Brauor. J., l.)03, 13, 97 — 
98) to determine the degree ot l“riabilit> ni malt by sifting the 
grist and weighing the meal, a Seek mill and a N’ogel sieve 
being used. The classification is as lollows : vi'ry tender 
malt, containing at least 40 per cent, of meal ; lender, with 
3r) — 40 per cent. ; hard, witli 30--35 per (‘cnt. ; and very 
hard, with less than 30 per cent, of meal. These limits, 
however, are so narrow as to easily give rise to discordant 
results, more espcciall} since tlie author’s expeiiincnts At ith 
artificially moistened samples have shown that an alteration 
ill (he percentage of moisture is sulficieni iq displace one 
and the same malt from one category into another. In view 
of the results obtained he therefore proposes to adopt 5 per 
cent, of moisture as the standard, and wdiere li‘S8 than tins 
quantity is present to deduct the clilVerenee from the jier- 
centage of meal found, the converse proeedurc being 
adopted Avhen the moisture exceeds this mean. As an 
examjde of the effect of this precaution, one sample of malt 
yielded 38*8 per cent, of meal when the moisture content 
was 3*. 5 per cent., but only 29 ’G per cent, when containing 
11-4 per cent, of water. Under the I’rior classification 
it would be considered in the former case as friable, bur 
in the latter us very hard ; whereas alter the proposed 
adjustment, the percentages of meal become respectively 
36*3 and 3G*0 per cent, /.c., the sample is properly classed 
as friable — C. S. 

ConccnlraUd Malt JSxtraet ; Sugars of . A. U. Ling 

and T. Beudle. Analyst, 1904, 29, -43 — 2 17. 

Fkom analyses of nine samples of malt extract, Korn (Ber. 
dent. Pharm. Ges., 1896, 6, 319) found tbeir mean carbo- 
hydrate composition to be: maltose, 41*43 — GO’43; dex- 
trose, 0*47 — 6*24; cane sugar, 0*33 — 3*60 ; and dextrin, 
11 *70 — 22*70. In their analyses, the results of which arc 
given in the following table, the authors have determined 
the dextrose as dextxosazono (Chem. Soc., 1904, 84, -4)» 
whilst the maltose was calculated from the reducing power 
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attemperators. Yeast from a tank in active fermentation j 
pometiraes added, or occasionally pure oultnres arc used. | 

aeration of the must is necessary, but attempts are j 
made to maintain uniformity of temperature by means of i 
a ('irculaling pump, better, results being, however, now ! 
obtained by piercing the cap of skins with a number of short | 
bamboo vents. When fermentation begins, the temperature j 
m the cap is several degrees higher thau that of the must | 
above the false head, the difterenco being due to the low J 
eouductivity of the skins, and the difficulty experienced by 
the carbon dioxide in escaping through them to the surface. 

In about six days the must is racked into wooden vessels, 
and left for a couple of months to clarifv. an operation 
that is repeated previous to blending. For dry white 
Avines, the juice is left in contact with the skins for only 
hours, and is then fermented by itself; whilst, for | 
sweet win(!S, either red or white, the fermentation is arrested j 
ut a certain point by the addition of grape spirit. j 

Acid : Sugar Ratio. — Australian musts contain more j 
sugar in proportion to acid thau do those of hreneh or j 
German origin, the relative quantities of acid per 100 parts j 
of sugar being as follow — Victoria must, 2 S0-— :i*14; I 
South Australian. 2*82; French, 4-13 ; and German ;V 05 I 
parts. 'J'hjB is because the wines being of moie robust j 
tyi)e need a high sugar coutent for their manufacture. j 

Pure Yef/xf— The author has experimented with pure 
cultures of Chateau Lafitte and llichhourg yeasts, the 
sub-cultures of wliich were employed to ferment batches 
f)f must, a third batch being left to ferment spontaneously. 
In addition to giving a more regular fermentation, and 
siijupressing the development of apiculatus infection, the 
r 3 ulture yeasts furnished a sup(;rior product, the Chateau 
Lafitte giving a s}»ecially fine bouquet after two years’ 
storage, whilst the Jiichbourg proved better than the control 
batch, which lacked cleanness of taste. It was noticed in 
laboratory experiments that the use of pure yeasts lightened 
the colour of the wine. — C. S. 

Alcohol ; Hi/dration of by Calcium and Barium 

Grides. L. Crisiner. Hull. Soc. Chim. Helg., 1904, 
18, 128—129. 

I’hk author tests the degree of hydration of alcohols by a 
very sensitive method, viz., by determining the lowest 
temperature at which they mingle completely with a 
jiaraffin hydrocarbon ; this he calls the critical temp(‘ra- 
lurc of solution.” With a given solvent these teniperaturcB 
show equal incnuiients for an additional (Tin group iu the 
alcohol molecule; thus in Kerosene (“huile de paratline”) 
the temperature is IfUF in the case of methyl alcohol, 
89-7^ with ethyl alcohol, and 13*.')^ C. witli propyl alcohol, 
the differences being 70 ■ 3“ and 70-2’ respectively. Having 
jirepured a really anhydrous methyl alcohol, which has a 
critical temperature of 37 ‘5^ C. in gasoline, ’ the author 
finds that distillation from quicklime freshly prepared 
from marble actually leads to hydration, raising the 
critical temperature to 39* O'’ (first distillate) and even 
06 (last distillate), corresponding to 0-12 percent, 
and 2 per cent, of water respectively. The reaction is 
presumably expressed by CuO + 2CH{OH Ca(OCH j); + 
JI.O. Hence, the familiar process of dehydratiou with quick- 
lime is illusm-y. Anhydrous ethyl alcohol is hydrated by 
barium oxide but not by quicklime. — W. A. ( . 

Mall Analysis. A. U. Ling. XXIII., page 884. 

Copper Sulphate ; Method of Determining the Purity of 

for Use in the Vineyard. C. Montanan. XXIII., 

page 883. 

B^ric Acid in CideVy Fruits, ; Determination of . 

A. H. Allen and A. 11. Tankard. XXIII. , page 883. 

Ahrastol in Wine ; Detection of . h. Gabutti. 

XXIII., page 884. 

Aldehydes in Wine,^c.} New Method for the Deierminatityn 

L, Mathieu. XXIII., page 884. 
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ENGLiaa Patents. 

Grain for the Production of Malt ; Treatment of — — . 

J. Sleemun, Portishead, Somerset. Kng. Pat. 17 ,'j 75, 
Aug. 19, 1903. 

Tiu: apparatus described permits the whole process of 
malting to be carried out in a combination or series of 
appliances, the complete plant consisting of a washing and 
steeping drum or cylinder, two germinating drums, two 
withering caseis and two drying machines. The wadiing 
and steeping drum consists of a perforated cylinder mounted 
so as to revolve in a tank of water. It is fitted with 
internal paddles for raiding the grain and allowing it 
to fall again. A perforated tube may be fitted centrally 
in the drum to supply air to the latter. The washed 
grain is then passed through a shoot into the germinating 
drum. A suitable form of this part of the plant is described 
in Kng. Pats. 18,412, 1898 (this J. 1899, 936). and 2109, 
1899. The air used during the germination is previously 
passed through a moistening apparatus. Withering is 
carried out in a similar drum, but the grain space is much 
narrower. The malt then passes either to an ordinary 
drying Kiln, or to drying and curing machines. For curing, 
the perforated case is preferably enclosed in an impervious 
casing, to enable the heated air contained therein to permeate 
the grain, instead of forcing large volumes of air through it. 

-~W. P. S. 

Grain for Malting, Distilling, ; Apparatus for Aerating 

during the Steeping Prooes.s. C. F. Henry, Dublin. 

Kng. Pat. i9,472, Hept.'lO, 1903. 

The apparatus consists of a cylindrical ptjrforated casing 
of circular or polygonal section, mounted horizontally gu 
pivots projecting Irom the end walls. The cylinder is 
divided radially into compartments into which the grain is 
loaded through longitudinal doors. The casing is partially 
immersed iu the steeping vat iu such a manner that the 
grain iu one compartment is aerated, while that in the 
other compartments U submerged. — .!. F. B. 

Malting and Dnftng Drums. T. xMcKenna, London. 
From Holst and Fleischer, ( 'hristiania. Fug. Pat. 11,762, 
May 21, 1904. 

In malting grain between two concentric perforated drums, 
the inner drum being utilised for the admission of air, a 
perfect distribution of the moist air daring germination is 
ensured by maintaining the whole of the perforatious of the 
inner drum freely open. When, however, the malt is to be 
dried by the admission of dry heated air, which causes a 
considerable shriukago of the grain, the upper portion of 
the inner drum is closed by deflecting plates or dampers, 
which swing round on pivots and cover the perforations. 
Thus the hot air is compelled to pass through the denser, 
lower layers of the grain. For kilniug malt with roasted# 
! aroma, the deflecting plate? are heated by means of steam 
pipes attached to their lower surfaces and constructed to 
swing with the dampers. — .T. F. B. 

Malting Drums. II. Schreier. Sheboygan, Wis., U.S.A. 
Eng. Pat. 14,517, June 28, 1904. 

A ROTAHY malting drum is provided with a discharge 
opening, covered by a slide, and also with internal spiral 
conveyors mounted on a shaft so us to move the contents 
of the dnim towards the discharge opening. The dischai^e 
opening may be in the longitudinal centre of the drum, and 
the conveyors arranged so us tn deliver the contents firom 
opposite ends to the centre. U’be driving gear consists of 
a bevel wheel on the outer end of a conveyor shaft, 
engaging with a corresponding wheel, which is mounted on 
a traus verse shaft and can be displaced on the same so us to 
I clear the conveyor wheel while the drum is being rotated* 

— C. 8, 

French Patehts. 

Grain ; Process for Drying — — . Brauerei Gross-Crostitt 
Akt.-Ges. Fr. Pat. 841,709, March 28, 1904. 

See Eng. Pat. 15975 oi 1904 ; this J., 1904, 618.— T. F. B, 
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Wine* and Spirit*} Improvement [Klectricall of , 

and Sterilisation of Liquids. V. Dorn. Fr. Pat. 
841,671, March 20, 1904. 

This process, which serves equally well for the sterilisation | 
of all kinds of liquids and of substances containing liquids [ 
aud for the urtilicial ageing and improvement of the i 
products of alcoholic, acetic or lactic fermentation, consists ; 
in introducing oxygen or oxygenated substances info the j 
materials to be sterilised or improved and then subjecting j 
them to static electrical discharges.— T. H. I*. i 

Vvnnturntion of Industrial Alcohol hy Carbinlmc and its , 
('omponnds. A. Leoni, A. Felizza, and E. Striiiga. 
Fr. Fat. 841,017, Feb. 2, 1904. | 

Cla-Im is made for the use as a denaturing agent, of ' 
earbialints” which is a mixture of readily and moderat jly | 
v(datile oils obtained by the distillatiou of bitumiuous maf cr. i 

— T. H. » . j 

XVm.-FOODS: SANITATION: WATEB j 

PNEIFICATION. & DISINFECTANTS. j 

(A.)— FOODS. 1 

Boric Acid in Cider, Fruit'}, ; Determination of . | 

A. H. Allen and .A. 11. Tankard. XXIII., page H83. | 

Bnti/romffers ; Tmpts. iu . b'<. FI. (). Koewer. 

Eng. Fat 20,080, Sej)t. 20, 1908. XX III., page H82. 

English I’atknts. i 

Centrifuqal [Milk] Separators. M. Dali, Copenhagen. ■ 

Eng. Fat 12,10.1, May 28, 1904. Under Internal. Couv., ; 
May 28, 1903. 

I'liK fittings of the revolving portions of centrifugal . 
separators arc constructed of materials such as ebonite, i 
wood, celluloid, &c., having approximately the same ' 
specific gravity as the liquid treated. The object is to 
prevent tlie deformation of the fittings resulting frotu the 
action of centrifugal force. — W. H. C. 

Preservative for Food. A. Folsing, Offenbach-on-thc- 
Maine, (Jennany. Fug. FaJ. 18,089, June 10, 1904. 

Thk food, such as meat, fish, butter, or jams, is sprinkled, 
covered or mixed with trioxymethylene, in the form of a 
powder or of an aqueous solution. — W. P. S. 

Fertilisers and Cattle Foods ; Manufacture of 

E. Mcusel. Eng. Pat. 18,842, .Tunc 18, 1904. XY., 
page 878. 

(B.)~SANITATION ; WATER PURIFICATION. 

Mer.sey and IrweM Joint Committee. Report by R. A. 

• ' Tatton, Chief Inspector, July 5, 1904. 

A lU'.viicw of the progress made towards the purification of 
the rivers of the watershed during the past 12 years is 
given. The area under the jurisdiction of the joint com- 
mittee consists of sevi-ii county boroughs, Manchester being 
the principal one, j 4 non-county boroughs, 63 urban dis- 
tricts, and 11 rural districts; with a total population of 
2,502,103, and a rateable value of 2,890,446/. The water- 
shed comprises five rivets — the Irwell and the Roacli, with 
280 manufacturers upon their banks; the Irk, with 45 
manufacturers; the Medlock, with 15; and tho Mersey, 
with 98 — giving a total of 444. The tipping of cinders 
into the streams, which was a very common practice 12 
years ago, has practically ceased. J’he .sludge acciimu- 
iating in mill lodgis is now Fcldom discharged into the 
rivers, but pollution still occurs through the running off of 
lodges in w^hich polluted water is used, the putrescent 
water carrying mud with it. Fewer complaiuts are now 
received of pollution from stone-polishing works. Tables 
and diagrams arc given showing the gmdiial progress made 
in works for preventing ]>ollution from liquid sewage. In 
May 1892 only 27 ot the authorities in the watershed 
had sewage works in operation; in May 1904 there w^ere 
80 in operation in uibun districts, and 10 in rural districts. 


In 1892 there were 26 urban authorities which had no 
scheme of sewage purification ; now there are only two, 
and of those one — Ramsbottora— has its works nearly 
completed, and the other — Bollington — has received 
tenders. In the appendix to, the report particulars are 
given of the methods of treatment ;:dopted by each 
authority with works in operation. The adoption of 
bacteria beds, in place of land, is largely on the increase, 
creating a large demand for suitable material. Special 
attention is directed to the pollution caused by the discharge 
of untreated storm w'ater through storm overflows, and it is 
recommended that if the storm water cannot be filtered, it 
should at least he allowed to pass through settling tanks to 
remove solid matter. Fairly satisfactory improvement is 
noted in the trcatmiuit of the dry weather flow of sewage. 

In the section dealing with liquid by-products of a polluting 
character, fables are given showing the number of manu- 
facturers in each industry where purification w'orks are 
necessary, and the progress made since 1893. Of the 444 
on the rivers, there were, in October 1893, 45 which had 
elhcient works of purification ; iu May last there were 306, 

In 1893, 77 works had plant constructed, hut not efficient ; 
now thert> were 133 works iu u similar position. At the 
first date there were 1 91 maiiufactorie.s at which no treat- 
ment Avas adopted; now there were only five. Out of 120 
dyeworks, f'8 had now efficient plants ; out ot 75 hleach- 
A\orks .56 ; of 59 woollen trades, 44 ; of 48 printworks, 38 ; 
of 12 breweries onl^' three were now efficient; and of five 
factories of fidlmougers, only i. In addition to these, 
effluont.s from a large number of factories drain into the 
, sewers. No proceedings have been taken against manu- 
facturers during the last six vears, and it is seldom that 
the suggestions made b\ the joint committee are rejected. 
Considerable trouble is caused by the effluent from fell- 
mongers and hleachworks, owing to the large area reijuired 
for the necessary filtration. A hopeful <lircction In which 
progress has been made is in the recovery of waste products. 
Interesting facts an* given to show the improvement which 
has taken place in the rivers during tin* la>t 12 years, bat 
it is stated that much yet remains to be doni*, some of the 
rivers, e.specially the Irk and the Roacli, being in a highly 
polluted condition.— G. J. F. 

Chemical Disinfectants } Action of certain . Schum- 

burg. Z, f. Ilyg., 1903, 46, 125. Proc. Inst. Civil Eng., 
1904, 166, 66—67. 

ScHiiDEU has stated that bromine in a solution of O’Ofi per 
1000 is not invariably fatal to cholera vibrios in drinking- 
water. This statement is confirmed, but it was found that 
only ill very rare cases are cholera vibrios capable of 
! resisting the action of the disinfectant. The same is the 
case with a 1 per 1000 solution of mercuric chloride and a 
5 per cent, solution of carbolic acid (phenol \ The author 
considers that since the above, disiniectants, virhich are the 
most powerful it is possible to uai*, are not certain to destroy 
all germs within a short time (nay in three-quarters of aii 
hour), no chemical mode of disinfection is to be absolutely 
depended upon, under all circumstances, to prove fatal to 
bacteria. Disinfection by means of heat is therefore to be 
preferred to the use of chemicalB.— -A. S. 

Mangane.se in Drinking Water ; Determination of . 

G. Baumert and P. lloldettuiss. XX 1 11., page 883. 

English Patents. 

Refuse - consuming and Gas - producing Furnaces. L. 

Tobiansky, Brussels. Eng. Fat. 12,301, May 31, 1904. 
Thk refuse destructor consists essentially of a retort, in which 
the waste substances are dried and distilled j it is arranged 
above a comhuBtion chamber which is fed with the coke 
produced in the retort. The apparatus is worked with the 
minimum admission of air, so that the steam, air, and 
vapours passing down from the retort, and up through the 
coke in the combustion chamber, give rise to a poor gas 
free from smoke, containing carbonic oxide aud hydrogen, , 
To render the gas suitable for use for motive purposes, it is 
enriched to a standard calorific value, the apparatus for 
automatically regulating the enrichment consisting of d 
sraall gas motor, burning the gas, and having its governor 
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< onnected ivith tbe supply valve for the carburetting 
material, a reducstion io the speed of the motor causing a 
corresponding increase in tbe supply of the carburetting | 
material. The enrichment is effected by feeding tar into 
the fuel in the furnace, distilling oils in a special retort 
above the fire, passing the gas through a spray of light 
hydrocarbon, or mixing it with rich gas from uuy suitable 
h(»urce. — H. B. 

Garbage and Offal} Apparatus for Cooking , and 

Removing the Oil therefrom, V. S. Wheelwright, Bristol, 
li.I., and J. T. Fiske, jun., Burrillvillt, B.l. Kng. Pat. 

14.482, June 27, 1904. 

TuK apparatus consists of a digester in combination with a 
trapped water and oil receiver placed above the digester. 
'J'he trap consists of the receiver itself and a stand-pipe 
opeiiing directly from the digester and extending upwards 
in the receiver.* Tap.s are provided for drawing off oil and 
nater at different levels from the latter. A strainer is 
placed at the upper part of the digester. The steam enters 
through pipes at the lower end of the digester, dcfiectors 
being fitted over the end of each pipe. (See also U.S. Pat. 
709, H36, 1902; thisJ., 1902, 1285).— W. P. S. 

Garbage or Offal; Apparatus for Cooking , and 

Removing the Oil therffrom. C. S. Wlieelwright, Bristol, 
jM., andi J. T. h'lskc, jun., Hurrillville, li.I. Png. Pat. 

14.483, June 27, 1904. 

Tme steam digester described in the preceding patent is 
piovided 'with a second chamber apart from tbe oil and 
water receiver. The two are conneeted by a valved circula- 
tion pipe and a trapped chamber is placed above the second 
cliainher to receive oil, steam, or Avater passing tlirough the 
mrculution pipe. A pipe leading from the bottom of the 
second chamber allows wati'r to he draAvu off and injected 
mto the digester to replace the oil and Avater AvitlidruAvn 
trum the latter. — W. P. S. 

Sterilising BVtifc';' bg 7neans of Ozone ; Apparatus Jor — — — . 
11 F. Wood-Smith, London. Lug. Pal. 18,193, Aug. 22, 
1903. 

d’ur outer casing, ft, of the ajiparatus is divided into three 
chambers, b, c, and d, by the liorizoiitai partitions, e and /’. 



The upper chamber, b, oontaloa a ttop-up transformer, for 
raising a low tension alternating current to ciirrpt of a 
tension suitable for the oroniser, jf, of the Andreoli type, in 
the middle compartment, o. The water to be sterilised is 
supplied through the pipe, »i, to three branch pipes, /, form- 
ing the horizontal side tubes of the three filter pumps, A, the 
upper nozzles, p, of which, fit into orifices, q, in the partition,/. 
The transformer is controlled by the switch, i, and supplies 
the necessary current to the ozoniser,/ which ozonises the 
air passing into c through apertures in e. The water, 
supplied through w, drsAvs the ozonised air through the 
nozzles, p, and the Avater and air being biought into intimate 
contact in the discharge pipes, n, the water leaves the 
apparatus at o in a completely sterilised condition. — B, N. 

Removing Oil or Grease from Garbage or Offal; Appa- 

rains for . C. S. Wheelwright, Bristol ; and J. '1'. 

Lillee, jun., Burnllville, R.f., U.S. A. Eng. Pat. 14,709, 
June 30, 1904. 

The garbage, &;c. is cooked in the digester by the intro- 
duction of Avater and fresh steam. By mechanical means 
the solid parts of the garbage are held hack, Avhilst the 
grease and water pass to an upper chamber, and aie 
separated by gravity . — N. U. J. M. 

(C.)— DISINFECTANTS. 

English Patent. 

Gascons Germicide and Insecticide; [JEJ/ee/rira/] Process 
and Apparatus for producing a • - — . K. Marot, l*aris. 
Eng. Pat. 11,372, June 25, 1904. Under fnternat. ('ouv., 
Nov. 30, 1903. 

MixTiJiiB of sulphur dioxide and air is subjected to the 
silent electric discharge, or is forced through a chamber 
containing eh^ctrodes between which sparks are caused to 
pass. The gaseous mixture, Avhlch uoav contains some 
sulphuric anhydride, and is therefore capable of acting as 
a germicide as Avell as »u imecticide, is mixed with n 
further quantity of air, and driven by means of a fan into 
the space to be disinfected. —A. S. 

French Patent. 

Wines and Spirits ; Improvement of — and Sterilisation 
of Liquids. W. Dorn. Fi. Put. 341,671, Maroh 26, 
1904. XVIL, page 878. 

XIX.-PAPEK, PASTEBOARD. Etc. 

Kollergang and Pulping Maohinc. U. Wochenhl. f. 

I’upierfabr., 1904, 35, -f>30 — 2531. 

The author enumerates the relative points of merit of tlip 
Kollergang, as compared with the pulping machine pf the 
Wurster or Dietrich type. 

Advantages of the Kollergang , — The Kollergang, in com* 
bination Avith a strainer, is almost indispensable for pulping 
lip unsorted Avastc paper and trimmings containing string, 
biudiug thread, and other hard and elastic impurities ; the 
stuff can be prepared either “ free or “ wet,” according to 
the density of the charge, moisture, and length of treat- 
ment ; on this account a better fidting and, consequently, 
a tougher paper and better retention of clay and fine fibres 
can be ensured. I'ho Kollergang, moreover, is the onl satis- 
factory means for pulping up hard papers, such as imitation 
parchment and strong glazed papers, since it has a kneading 
and rubbing action. 

Disadvantages of the Kollergang. — The Kollergang neces- 
sitates a small and intermittent production j the period or 
treatment cunudt be controlled ; a certain amount of injury 
to the fibre cannot he avoided ; the treatment is a lengthy 
one ; the service is somewhat dangerous, and the up-keep 
is costly ; any foreign bodies, such as wood or coal, are 
ground up with the pulp, which also becomes contaminated 
with sand from the stones. 

Advantages of the Pulping Machine. — -hor machine- 
broke ” and clean-sorted waste paper, and for all sorts oft 
diy wood-palp, the pulping machine is vastly superior -tOt 
the Kollergang. The Avork is continuous and the output 
is large y the operation is rapid and cheap j the machitw 
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havinfif been adjusted, the condition of the prepared stuff is 
always constant ; the fibre is improved ; the service is per- 
fectly safe ; s])ace is economised ; foreign iinpuriiies are 
discharged intact. 

Disadrnntiujes of the Pulping Machine. — Unsorted 
waste papers may cause clogging and, ultimately, a break- 
down of the machine; the treatment is not sulficiently 
drastic for certain kinds of hard paper ; the machines 
cannot be used for the preparation of “ wet ” stuff. 

— J. F. B. 

Paper Dyeing. J. Nomieumuhlen. VJ., page bfi4. 
English 

Paper ; Manufacture of Waterproof and the hhe. 

O. Harrison, London. From The Vellurnoid Paper Co., 
Worcester, W. Va., U.S.A. Fng. Pat. Sept. 10 

190:l 

See U.S. Pat. 740,000 of 1903 ; this J., 1903, 1 l ir).— T. F. D. 
United States Patents. 

Paper Stuff Wafer Circuinfing Apparatus f-r Paper 
Mills IL Dietrich, IMuhlberg, Germany. F.S. J*at. 
707,210, Aug. 9, 1904. 

See Eng. Jkit. 4378 of 1903 ; this J., 1904, 382.- T. F. It. 

Cellulose : Pi odurhon of Amorphous . ,1. Kitsee, 

PfuludelphiH. U.S. Put. 707,822, Ang. 16, 1904. 
Amori’Hoes cellulose is produced “ by applying an oil or 
fatty suhstunci' to a portion of tlio surface of a fibrous* 
material, and then subjecting the material to nitration, 
whereby only tlie parts which are not protected with the 
oily substance are nitrated.” — T. F. B. 

Nitrated Cellulose ; Process of Dissolving , 1. Kitsee, 

Philadelphia. U.S. Pats. 767,943 and 767,944, Aug. IG, 
1904. 

Mojst nitrated cellulose is dissolved by treating with a 
suitable solvent, such as acetic acid fumes. According to 
the second specification, “ cellulose in previous nitrated 
condition” is subjected to the fumes of a suitable solvent. 

— T. F. B. 

Celluloid [^Utiusing Waste ]. f. Kitsee, Philadelphia, 

U.S. Pat. 707,046, Aug. 10, 1904. 

Waste pieces of celluloid are subjected, in wire baskets 
enclosed in a suitable vessel, to the action of the vapour of 
a solvent until they are sufficiently plastic to be worked nji 
again. The vapours of the solvent are then drawn off to a 
cooled condenser. — T. i\ 11. 

Viscose; Apparatus for Kxtraeling Air and Carbon 

Bisulphide contained in . li. Naudio, As.signor to 

La Soc. Fratii;. de la Viscose, Paris. U.S. Pat. 767,421, 
Aug. 16, 1904. 

See Fr. Pat. 340,090 of 1904 ; this J., 1904, 834.— T F. B. 
FiiENcn Patents. 

Gypsum for Loading Paper ; Manufacture of Crystal- 

Used . W. Brothers. Fr. Pat. 340,9.j2, March 4, 

1904. 

Natural or artificial calcium sulphate is heated in water 
or in an aqueous solution to a temperature of from 80" to 
130° C. under pressure, the mixtu'-e being agitated during 
cooling to allow of the formation of separate and complete 
crystals, which are afterwards taken out and dried. 

— w. c. n. 

Celluloid; Process for Making Products Resembling — — . 
Ohem. Fabr. vomi. Weiler-ter Meer. Fr. Pat. 341,556, 
March 23, 1904. 

Instead of using camphor in the manufacture of cellu.oid, 
the following classes of compounds may be employed : — 
Mono- or poly-halogen derivatives of primary aromatic 
amino compounds ; aoidyl derivatives of lialogenised 
aromatic amines (c.g., ehloroacetanilide) ; acidyl (formyl., 
acetyb, benzoyl-) derivatives of secondary aromatic amines 
such as methylaniline or alkylnapbthylamines. — T. F. B. 


XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Veronal [Diethylmalonylurea"]. B. Molle and Kleif«t. 

Arch. Pharm., 1904, 242,401—406. 

Veronal, prepared by the condensation of urea and 
diethylmalonic ester, forms a white crystalline powder of 
bitter taste, melting at 191° C., and dissolving in 14,*) 
parts of water at 20"* U., in 12 parts at 100° C. It dis- 
solves readily in ether, acetone, acetic ester, or warm 
idcohol, less readily in cold alcohol, chloroform, carbon 
tetrachloride, acetic acid, ligroin, or amyl alcohol, still 
less in petroleum spirit or aniline, and very slightly in 
warm benzene. It also dissolves, apparently unaltered, in 
concentrated sulphuric acid, and in cold alkali hydroxide 
or carbonate solutions. When these alkaline solutions are 
heated for some time, or when the dry substance is fused 
with sodium hydroxide, ammonia, carbon dioxide, and 
di-ethylacetic acid are formed >20(00 . NH)oCO + 

5NaOH = C(:,HJA ’H.C()(INa.e2Nc,a^^^ + 2NH, ; no 
doubt sodium dicihylmalonate is formed intermediately. 
A characteristic reaction of veronal was discovered, as 
lollows: lo 1 — 2 c c. ot the solution, as nearly saturated 
as po.ssiblc, add tuo drop* of nitric acid, then Millon’s 
reagent drop by drop ; a white gelatinous preci])itate falls. 
Excess of thi> reagent rnn.st be avoided, as it dissolves the 
piecipitate. From the precijiitate the veronal can he 
recovered in the pure state. This, together with Denige.s' 
reaction with inercunc sulphate, with the determination of 
the inelting-pomt, and with the appearance of the crystalline 
needles of the sublimate of the substance, afford satisfactory 
criteria for identifying veronal. Veronal, when taken into 
the system, is excreted unaltered in the uiiue.— J. T. 1). 

Euporphrine [Apomorphinc Bromomethylatc'\. Bergell 
and Pschorr. Apoih. Zeit., 1904, 423. j. ITiarm, Chim., 
1904, 20, 173—174. 

KEroiiniRiNE, and other quaternary ammonium compounds 
derived from apomorphine, have, like ajiornorphiue, 
powerful emetic actioiiH shoeing that this is not due to the 
presence of a tertiary ammo-group, but to the two phenolic 
hydroxyl groups, smee the dialkyl ethers of apomorphine 
exhibit no such action. — T. F. B. 

Alkaloid Content of Cultivated Cinchonas. (). Hesse. 
Apoth. Zeit,, 1901, 19 315. J. Pharm. Chim., 1904. 20 
160. > 

The subjoined table shows the mean results obtained by 
the analysis of certain specimens of cinchona. 
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8-1 
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8-0 


„ succirubra ' 

1 ^ 

caliSMVij l(Mlfci*natiu I 

1 g'jjj 

Hybrid of siucirubra niui ledgeriana. 

5*2 


It^ appears that tlie most suitable for cultivation are- 
qfflvinaliSf snccirnbra, and calisai/a. ledgeriana ; in Java 
the latter is largely culiivaled, as also are its hybrids with 
succirubra. — T. F. B. 

Essential Oil of Rose [Otto of Rose^ ; Analytical Cha-^ 

rxctersof . I*. Jeancard and C. Satie. Bull. Soc. 

Chun., 1904, 31, 934. 

Es.sential Oil of the non-petalaid parts of Rose Flowers . — 
1000 kilos of the calices, stamens and pistils, or the rope 
flowers deprived of petals, gave 50 grms. of a green essen- 
tial oil with the following characters Solidifying point, 
+ 8°C. ; stearoptene, 51*13 per cent.; sp. gr. at 15° C., 
0-8704 ; OD at 15° C., - 41°; acid value 6*12 ; saponificatioa 
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value, 22*4; total alcohols, 18 ‘99 per cent.; citrouellol, 
18 ‘56 percent. The balk of the stearoptene is composed 
of a bod^ having the m. pt. 14° C. The high laevo -rotation 
of the oil indicates that practically all the alcohol present 
is citronellol. 

Essential Oil of Entire Bose Flowers grown at Cannes . — 
The oil obtained by cohobation and distillation of tho entire 

roses of tho Cannes district had the following characters ; 

Solidifying point, 25*6° C.; stearoptene, 33*20 per cent. 
The oil freed from stearoptene had the sp. gr. 0* 8790 at 
150° 0. ; *0 — 8° at 15° C. ; solubility in 70 per cent, alcohol, 
1:2; total alcohols, 88*65 per cent. ; citronellol, 22 *40 per 
cent. By merely distilling, without cohobation, so as to 
obtain a weight of distillate [rose-water] equal to that of 
the flowers, only a very small yield of essential oil was 
obtained. This had the following characters : — Solidifying 
point, 25 * 9° C. ; stearoptene, 68 • 88 per cent. ; acid value, 
2*2; saponification value, 14‘7 ; total alcohols, 32 per 


suitable solvent, c.p., water, alcohols, ethers, carbon bisul- 
phide, benzene, &c. The solvent is recovered by distillaHon, 
and the nicotine is precipitated from the extract by means 
of salicylic or phthalic acid or picric acid or other nitro- 
phenols. The tobacco thus freed from nicotine may be 
treated with aromatic perfumes, &c., as substitutes for the 
nicotine. Several modifications of apparatus for carrying 
out the extraction of tho nicotine are claimed, as also the 
use of nitrophenols (especially picric acid) and salicylic and 
phthalic acids as reagents for the detection of nicotine, for 
the purpose of controlling the process. — A. S. 

United States Patents. 

Odoriferous Compound ; Process of Making — . E. 
Knoeveuagel, Heidelberg. U.S. Pat. 767,291, Aug. 9, 
1904. 

See Kr. Pat. 335,380 of 1903 ; this J., 1904, 204.— T. F. B. 


cent. 

Essential Oil of Tea Bose distilled at Cannes had a 
distinctive odour; it contained 72 — 74 per cent, of stear- 
opteue, although it congealed as high as 23*5° C. This 
stearoptene consists of two bodies, one solidifying at 14° C. 
tho other at 40° C. In this it resembles the stearoptene 
of the oil from the nonpetaloid portions of the flower. 
These results indicate tho fallacy of the application of the 
solidification test to the valuation of otto of rose. The 
amount of stearoptene should be determined gravimetrically 
and the percentage of citronellol determined after its removal. 

Determination of Stearoptene. — 10 grms. of the oil are 
treated with 50 c.c. of acetone, and cooled, without 
stirring, to — 10° C. The separated stearoptene is collected 
on a tarod filter surrounded by freezing mixture, washed 
with cooled acetone, dri(!d in vacuo over sulphuric acid and 
weighed. The acetone is distdled off from tho filtrate 
in vacuo and the residue employed for the determination 
of the citronellol. 

Bulgarian Bose Oil of good quality shows but little 
variation from the following characters — Stdidifying point, 
19 ~-21°C. ; stearoptene, 18 — 23 per cent. The oil, de- 
prived of stearoptene, lias the sp. gr. (MSSC — 0 888 at 
; Op from •— 1’ to 3^ C. ; solubility in 70 per cent, 
alcohol, 1:1*5; acid value, 1— 2 ; saponification value, 10 — 
12; total alcohols, 84 — 88 per cent.; citronellol, 30 — tO 
per cent. 

Standards. — Provence rose oil should contain from 30 to 
35 per cent, of stearoptene and from 20 — 23 per cent, of 
I'ltronellol in the oil freed from stearoptene; whilst for 
Bulgarian otto the figures should be 18 — 23 and 30—40 
1 espectively. — J. (). B. 

Lemon Oil ; Adulteration of . E. Berto. Boll. Ghim. 

Farm., 1904, 43 , 349 — 357. Chem. Ceutr., 1904, 2 , 

3.58—359. 


Xanthine Derivative \^Thcobromine Carboxylic AcidJ, and 
Process of Making same. M. 0. Massie, Washington, 
Administrator of F. Ach, Assignor to C. F. Boehringer 
nnd Soehne, Mannheim- Waldhof, Germany. U.S. Pat. 
707,352, Aug. 9, 1904. 

8-TRicHLOKOMKTHYLTHEOimoMiNB is converted into theo- 
broiniue-8-curboxylic ester by heating with alcohol. The 
ester is saponified hy means of alkali, and the alkali salt 
precipitated by acidifying the solution. The salt is then 
filtered off, and its aqueous soliitiou is decomposed by 
addition of acid. Theobromine 8~carboxylic acid is thus 
obtained in the form of small white needle-shaped crystals, 
of m. pt. 345° C., sparingly soluble in water, and almost 
I insoluble in alcohol, chloroform, or acetic ester. — T. F. B* 

Xanthine; Art of Making . M. C. Massie, Wash- 

ington, D.C., Administrator to F. Ach, Assignor to 
G. F. Boehringer nnd Soohue, Mannheim- Waldhof, Ger- 
many. U.S. Pats. 707,353, 707,354, and 767,355, Aug. 9, 
1904. 

See Fr. Pat. 826,207 of 1902; this J., 1903, 819.— T. F. B. 

French Patent. 

Camphor from Isoborneol ; Process for Preparing 

Cbem. Fabr. auf Actien, vorm. E. Scheriug. Fr. Pat. 
341,513, March 21, 1904. 

Ikobornkol is coiiv(*rted into camphor to the extent of 
95 to 100 per cent, by oxidation with a neutral solution of a 
permanganate. 1 kilo, ot isoborneol, powdered, or dissolved 
in 1 kilo, of benzene, is agitated with a solution of 1 kilo, of 
potassium permanganate in 100 litres of water until the 
solution is colourless ; pure camphor is obtained hy distil- 
ling the product in steam, and crystallising the crude 
camphor from any suitable solvent. — T. F. B. 


As an addition to an earlier paper on the analysis of lemon 
oil (see Soldiaui and Bcrte, this J., 1897, 266), the author 
gives the results of analyses of oils of the years 1898 — 1902 
(inclusive). In 1898 and 1899, adulteration was limited to 
the addition of French turpentine, hut since that time, 
adulteration with American turpentiue, limonene, stear- 
optene — easily recognised by the dark colour of the residue — 
and, in one case, with turpentine resin has been detected, 
("outrary to the opinion of Child and Burgess (this J., 1901, 
1 176) the author states that the nature of the adulterant 
can he ascertained by chemical examination of the frac- 
tionated distillate, and comjiarison of the refractive indices 
of the different fractions, and of the residue, with the refrac- 
tive index of the original oil. In presence of small 
quantities of American or French turpentine or limonene, 
the optical rotation of the residue and of the distillate nas 
the same or somewhat lower than that of the original oil. 

—A. S. 

English Patent. 

Tobacco and its By-products ; Process and Apparatus for 

Treating . E. Turpin, Pontoise, France, Eng. Pat. 

16,613, July 28, 1903. 

Tobacco is freed from nicotine by moistening it with 
ammonia or other alkali, and then extracting with a 


XXL-PHOTOaKAPHIC MATERIALS 
AND PROCESSES. 

Sensitisers ; Supplementary , A. Miethe. Z. Wigs. 

Phot. Brit. J. Phot., 1904, 51 , 708—709. 

The Eosiues, Quinoline lied, and a few other dyestuffs, 
which do not by themselves increase the colour sensitiveness 
of emulsions, have considerable value as auxiliary sonsi- 
tisers when used in conjunction with the cyanines or 
isocyanines. For instance, a plate stained with Methyl 
Red nitrate (nitrate of the isocyanine from quinoline methyl 
iodide and quiualdine methyl iodide) alway.s exhibits a 
certain amount of fog, whereas, if C^uiuolme Red be added 
to the staining bath (c.//., 1 part of Methyl Red nitrate and 
4 parts of (Quinoline Red) the plates obtained are of good 
' colour and seusitiveucss, free from fog, and keep well, 

I whilst the curve of colour sensitiveness will be remarkably 
I even, the separate maxima being much less pronounced. 
Ethyl Red nitrate may be sub.siiiuted for Methyl Red nitrate 
with equally good results. The use of certain other cyanines 
which give great sensitiveness for red {e.g., ethyl cyanine) 
is also rendered possible by addition of Quinoline Red, tlM 
plates obtained exhibiting perfect fieedom from fog and 
good gonetal seusitiy^ness. — T. F. B, 
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Cyanine Dyestuffa ; Conatitution of . A. Miethe and 
G. Book. IV., page 862. 

EwGLisn Patent. 

Ce^iiriftigal Spreader [Photographic Filniti] ; Improved 

. A. W. Penroee, London. From G. W. Hinton, 

St. Joseph, Mo., U.S.A. Eng. Pat. 14,498, June 27, 1904. 

The spreader, which is used for spreading the lensitire 
film on metal plates for photo -etching processes, consists 
of an inverted cone in which the plate is placed. Means 
arc provided for rotating the cone, for supplying air heated 
hy a lamp held in position below the apparatus, and for 
preventing the access of aclinic light, and dust to the 
interior of the cone. There is also a suitable brake and 
means for collecting the excess of emulsion. — W. H. C. 

United States Patent. 

Photographic Derefoper [G/ycocolt]. B. Ilomolka, 
Frankfort, and N. Schwan, Soden, Assignor to Farh- 
werkc vorm. Meistcr, l.ucius und Bruning, Ho(‘chst-ou- 
thcAIaine. U.S. Pat. 767,815, Aug. 15, 1904. 

See Eng. Pat. 20,:i77 of 1902 ; this J., 190:t, 380.- -T. F. B. 

Fuench Patent. 

Photographs hanivg the Appearance of Pntjraciuys or 

-Septa Prints ^ Process far Producing . Van 

Meurs et Cie. Fr. Pat. 3^0,974, March 5, 1904. 
PnoTooRAt’iis rescmhling black or sepia engravings artK 
obtained by toning the ordinary gelatino chloiidc paper, 
with a hath containing platinum or gold, to the desired 
tone, fixing in the usual manner, and then again toning in 
a solution which tints the high lights >ellowisli or pale 
brown ; this latter hath may consist ol a solution of a 
platinum salt with sodium thioAulphale, and may he pre- 
pared by adding jilatiiium sulphate to a solution of sodium 
thiosul])haTe, boiling, and filtering. Other methods of pre- 
paring the bath are nLo claimed. — T. F. B. 

XXll-EXPLOSIVES. MATCHES. Etc. 

Copper; Physical Properties of . [LV?/^/icr Ganges 

for Recording Powder Pressures.'] P. Galy-Acho. X., 
page 808. 

English Patents. 

Guncotton Blocks; Pre.ssing of , and Appara1u.s 

therefor. G. W. Bell, Ipswich. Eng. Ihit. 17,414, 

Aug. 11, 1903, 

HEEFr. Pat. 340,473 of 1904 ; this J., 1904,837.— T. F. B. 

(funcotfon ; Method of and Apparatus for the Formation 

of Blocks of . (t. W. Bell, Ipswich, Eng. Put. 

17,415, Aug. 11, 1903. 

GtiNOOTTON pulp, composed preferably of one part of 
nitrocellulose to 10 or 15 parts of water, is introduced into 
an exhausted chamber which is conuected with a vacuum 
pump. When the block so formed is practically free from 
air, water is introduced into the chamber, and the block is 
compressed from each end by means of pistons. A suitable 
apparatus consists of a mould with perforated walls, fixed 
in a vertical airtight cylindrical chamber, the lower end of 
which is connected with a vacuum pump. Pistons are pro- 
vided in each end of the chamber, working snugly in the 
mould, and the guncotton pulp is introduced into the upper 
end of the mould from a receptacle provided with stirrers 
aud a gauge-glass. This receptacle is preferably adapted 
to be made airtight, if necessary, so as to enable pressure o 
be applied to force the pulp into the mould, A distributor, 
for distributing the pulp evenly in the mould, is also 
described. — T. F. B. 

Nitroglycerin; Manufacture of . R. Mbller, 

Hamburg. Eng. Pat. 13,562, June 15, 1904. 

The separation of the crude nitroglycerin from the nitrated | 
mass is facilitated hy adding to the acid mixture or to the I 
glycerin, before nitration, a small auantitv of a fativ hvdro- I 


carbon or acid, or ester of the latter, or a compound of the 
aromatic series which is not decomposed by the acids 
present. For example, 0-5 to 2 parts of paraffin oil is 
mixed with the acid necessary for the nitration of 1000 parts 
of glycerin. — T. F. B. 

French Patent. 

Explosives of the Ammonium Nitrate Group ; Process for 

Manufacturing . J. Fiihrcr. Fr. Pat. 341,638, 

March 7, 1904. Under Internal. Conv., Feb. 19, 1904. 
This process is applicable to all explosives containing 
ammonium nitrate mixed with other compounds, the points 
of fusion of which are lower than the decomposition point of 
ammonium nitrate. The materials are intimately mixed 
and compressed into cylinders hy a pressure of 1000 to 
5000 kilos, per sq. cm. The cylinders are then immersed 
in a bath of liquid at a temperature somewhat lower than 
the melting point of the fusible constituents of the mixture, 
until the temperature of the whole mass is uniform, when 
they are transferred to a bath consisting of the same con- 
stituents in a molten state. The cylinders are now dried 
and placed in a current of cold air. This treatment has 
the ellect of producing a more or less porous mixture of 
high detonating power and in u compressed state. — T. F. B. 

XXIIL-ANALYTICAL CHEMISTRY. 

APPABATDS, ETC. 

English Patent. 

Butyrometers ; Impts. in , E. E. 0. Koewer, Sttitzer- 

bach, Germany. Eng. Pat. 20,630, Sept. 25, 1903. 

The instrument consists of an ordinary shaped ( Gerbtir) 
tube, having the graduated part of the neck flattened 
instead of round. — VV. P, S. 

INORGANIC— Q UANTITA TI VE. 

Potassium; Determination of . N. Tarugi. Gaz. 

chim. itiil., I903,34j 324—341. ( die-n. C'entr., 1904, 2, 366. 

Afteu destroying any organic matter present, the salt 
(about 1 grui.) is treated with concentrated sulphuric acid, 
aud then ignited in order to remove hydrochloric and sul- 
j phuric acids aud ammonium salts. It is then dissohed in a 
definite volume of water, and lOc.c. of the solution are 
I treated with 10 c.c, of a 15 per cent, solution of sodium 
1 persulphate of known purity. (The persuljjhate content 
I of the sodium salt is determined hy titrating hot with }ijl0 
1 sodium hydroxide solution, aud the acidity by titrating in 
I the cold; see this J., 1903, 493.) The mixture is agitated 
i for three hours, at 0^ C. in the ease of dilute solutions, and 
j the separation of the pota'-siuin persulphate is induced hy 
introducing a small crystal of the salt. The unused jier- 
sulphate in a known volume of the solution is then deter- 
mined by titration with N/10 sodium hydroxide solution. 
The author finds that the solubility of potassium persulphate 
iu water at temperatures from O'’ to 40° C. is not influenced 
by the addition of sodium, calcium, and magnesium sul- 
I phates, di- and tri-sodium phosphate and sodium persulphate. 
The solubility of potassium persulphate expressed in per- 
centage.sis: From 0° to G. (i>- 0376) f + 0*564; 9° — 10° C 
! (O OU278) t + 0*8773; 10 — I5°C. (0*0376) f -e 0*529 j 
and 15° — 40° C. (0*094) t -f 0*3164. That potassium per- 
sulphate gives four distinct solubility curves is considered 
to be due to the formation of hydrates. 1'est analyses 
earned out by the above method gave at 21° C. instead of 
4 * 32 per cent., 4 ■ 34, 4 ' 3 1 , and 4 * 28 per cent, of potassium 
oxide ; and at 0° C. instead of 1*35 per cent., 1*36, 1*35, 
and 1*36 per cent, of potassium oxide. — A. S. 

Pei'sulphates ; Quantitative Determination of . E. Pan- 

uain. Gaz. chim. ital., 1904, 34 600—504. Cbem. 
Centr., 1904, 2, 563. 

Hydrazine set free from its salts by means of concontrhted 
potassium hydroxide solution, reacts vigorously with per- 
sulphates, according to the equation — 

2K2Sa08 + N2H4 . H2SO4 -h 6KOH ^ -8 Nj + eHgO. 
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The determiimtioii of persulphates by this method can be , 
carried out in a Lunge’s nitrometer, solutions of the per- 
sulphate and of a hydraaine salt being placed in the outer i 
vessel, and concentrated potassium hydroxide solution n 
the inner one. — A. S. 

Sulphur, Commercial i Valuation of [fty Means oj 

Aniline']. J. Ceruti. Boll. chim. farm., 1904, 421 ; Hep. 
de Pharm., 1904, 16 , 36 1. 

\NiLiXK, b.pt. 180° — 185°C., is used as the solvent to extract 
sulphur from the crude commercial product. From 1 to 2 
grms. of the sample are extracted on a tared filter with 
50 c,c. of aniline heated to 120° — 1 30° C. The filter is then 
washed with alcohol, dried, and weighed. The filtrate may 
he neutralised with hydrochloric acid and cooled, when the 
pure sulphur is precipitated; this may be collected, washed, 
dried over sulphuric acid, and weighed. — J. 0. B. 

Wafer in Molasses ; Determination of . G. Testoni. 

Staz. sperim. agrar. ital., 37 , 306 — 369. Chern. Centr., 
1904, 2 , 562—563. 

Ft Fir grras. of the molasses are distilled with 200 c.c. of 
turpentine, which hn-^ been previously saturated with water. 
Distillation begins at 90 ’ — 95° G., and the temperature then 
gradually rises to 155°— 100° C. Towards the end of the 
distillation, the condenser should be gently warmed, to 
drive over any small quantity of water therein. The distil- 
late is collected in a graduated vessel, and the volume of 
the layer of water read off. The author states that this 
method gives mere accurate results than the usual one of 
drying for 7 — 8 hours at 105° — 110° C. — A. !S. 

Copper Sulphate; Method for Determiniuf/ the Purity 

<f for Use in the Vineyard. C. Moiitauuri. Staz. 

sperim agrar. ital., 1904, 37 , "27 — 230. Ghem. Centr., 
1904, 2 , 307. 

Tna author proposes the following modification of Zeechini’s 
metliod (this,]., 1890, 710), by which the use of an unstable 
solution of iodine is avoided. 60 c.c. of a solution contain- 
ing 19-878 grms. of i»uie crystallised sodium thiosulphate, 

8 grms. of ammonium thiocyanate, and 0*5 grm. of potas- 
sium iodide are treated with U c.c. of a freshly prepared 
starch solution (1 grm. jier 100 c.c.), and a solutiou of the 
sample of copper sulphate under examination (20 grms. per 
litre) is run in slowly ^rom a burette, until a faint blue 
coloration appears. The amount of copper contained iii 
the volume required to produce the blue colour is equivalent 
to 1 grm. of crystallised copper sulphate (CUSO 4 . 5 II 2 O) 

—A. S. 

liorie Arid ; Determination of lu Cider, Fruits, ^c. 

A. II. Allen and A. H. Tankard. Bnt. Pharm. Conf., 
1904. Pharm. J., 1904, 73 , 242—244. 

Home acid is, in traces, a normal constituent of apples, and 
is therefore pre.sent also in eiiler. Apples were found to con- 
tain from u-t)09 to 0-013 pee cent., and cider from 0-004 
to 0-017 grm. per 109 c c., the lower amount being found 
in the Devonshire variety, the higher in the Herefordshire 
product. Boric acid was also found in grapes— 0*004 per 
cent.; in pomegranates, 0-005 per cent. ; in quinces, 0-016 
per cent.; and in pears, 0-007 — 0-016 per cent. The 
pn-sence of phosphate.s in ap])lcsand apple juice readers the 
general processes for the deteroiination of boric acid therein 
inapplicable. The following methods have been found both 
accurate and expeditious for thh purpose. 

Fxtraction Method. — About 100 c.c. of cider or other 
liquid are evaporated to dryness with a few c.c. of a 10 per 
cent, solution of calcium chloride. In the case of fruits ] 
about 50 grms. are cut up into small pieces, and the solution 
of calcium chloride poured o>er the mass, which is then 
evaporated to dryness. The dry residue is Avell charred, 
boiled with about l.iO c.c. of distilled water, and filtered. 
I'he carbonaceous residue is then thoroughly incicerated at 
a moderate temperature, and the resulting ash boiled with 
another 150 c.c. of water, and allowed to stand, when cold, 
for some hours, or, preferably, over-night. A third treat- 
ment with water, and subsequent standing, may be neces- 
sary to extract the whole of the borate. The collective 
aqueous extracts are filtered and evaporated to 25— 30 c.c. 


After cooling, the concentrated liquid is neutralised with 
N/10 acid with Methyl Orange as indicator, care being taken 
that all the borate is in solution before the titration is 
begun. An equal volume of glycerol (rendered neutral to 
phenolphthalein just before u^e) is next added, and the 
mixture titrated with N^20 sodium hydroxide solution with 
phenolphthalein as indicator. At the end of the titration 
another 10 c.c. of glycerol should be added, when the red 
colour should be permanent. FiSch c.c. of the N/20 sodium 
hydroxide solution is eijui valent to 0-00175 grm. of boric 
anhydride, BnOjj, or 0*(J031 grm. of boric acid, JH^BO^. 

Distillation Method. — A suitable quantity of the sub- 
stance under examination is treated with calcium chloride 
as described above, well charred, and the main portion of 
the salts extracted with about 60 c.c. of water. This 
aqueous extract is transferred to a 100 c c. distillation 
flask and evaporated nearly to dryness. Meanwhile the 
charred residue is incinerated, the ash moistened with 2 c.c. 
of strong sulphuric acid and warmed. When the evolution 
of gaseous hydrochloric acid is nearly complete, the acid 
liquid is transferred to the distilling flask, the last portion 
being washed in with 10 c.c. of methyl alcohol (ordinary 
wood spirit of good quality, distilled over caustic potash, 
is suitable for the purpose). The liquid is distilled nearly 
to dryness. Another 10 c.c. of methyl alcohol are then 
introduced, and distilled off. As many as six such treatments 
arc usually requisite, the contents of the flask being 
allowed to cool between each addition of methyl alcohol. 
A portion of the residue in the flask should then be tested 
by the name test for boric acid. If a reaction be obtained, 
further distillations must be iicrformod. The alcoholic 
vapours are passed into 25 c.c. of water, the end of the 
distillation tube dipping into the liquid in the receiver. 
The distillate is evaporated 011 the water-bath until free 
from alcohol, the methyl borate is then hydrolysed and 
boric acid liberated. The liquid is rendered neutral to 
Methyl Orange, then treated with glycerol and titrated with 
N/20 sodium hydroxide solution a.s described above. 

—J. 0. B. 

Manganese in Drinking Water; Determination of 

G. Baumert and \\ Holdefleiss. Z. IJntersuch. Nahr. 

Genussm., 1904, 8, 177 — 181. 

Tjie following method is given for the determination of 
the small quantities of manganese occurring in eome well 
waters (this J., 1904, 556). From 250 c.c. to 1000 c.c. of 
the water are acidulated Avith I c.c. of hydrochloric acid 
and evaporated to a volume of lOU c c. Towards the end, 
a little zinc oxide or barium carbonate may be added to 
precipitate the iron. The solution is filtered and the filtrate 
collected in a stoppered flask. 5 c.c. of a 10 per cent, 
sodium hydroxide solution are added and the contents of 
the flask well shaken for five minutes, the stopper being 
raised from time to time to admit air. After this, 5 c.c. of 
a 10 per cent, potassium iodide solution are added and 
then hydrochloric acid drop by drop until the brown pre- 
cipitate dissolves. Starch solution is now added and the 
liberated iodine titrated with sodium thiosulphate solution 
(0-30 grin, per litre). The latter is standardised on a 
solution of pure manganous chloride (about 10 mgrms. 
per litre). The authors also employed Kuorre’s method 
(this J., 1903, 1104) in so far that they precipitated the 
raaiigaiiese from .some of the samples of water wdth per- 
sulphate, and then applied the above method to the pre- 
cipitate. Evaporation of a large volume of water was thus 
avoided (see also thi.s J., 1903, 926). — W. F. S. 

ORGAXIC—QUA LI TA fl VE. 

Hexoses ; Reactions of . U. Ofner. Monatsh. f. 

Chem., 1904, 25 , 611— G20. 

The author has made systematic investigations on the action 
I of hydrochloric acid of various strengths on levulose, 
i dextrose, cane sugar, mannose, maltose, galactose, lactose, 
isodulcite and arabinose. He finds that Seliwanofif’s reaction 
for detecting levulose in presence of dextrose and other 
aldoses must bo modified as follows : A small quantity of the 
sugar, and a little resorcinol are dissolved in 3 or 4 c.c. ofi 
hydrochloric acid of 12 per cent, strength, and boiled for not 
longer than 20 seconds. When levulose is present, a deep 
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red coloration and turbidity immediately appear. If a sugar 
solution or urine is to be examined, concentrated hydro- 
chloric acid is added to it until the solution contains 12 per 
cent, of acid, the boating being then carried out as before. 
No general rule exists for the action of secondary hydra- 
zines on ketoses and aldoses, and in order to detect levulose 
in presence of dextrose in this way, inethylphenylhydrazine 
must be employed as originally recommended by Neuberg. 

— T. If. P. 

Abrantol in Wine; Detection of . E. Gahutti Staz. 

sperim. agrar. ital., 1004, 37, -34 — 23G. (Jhem. Centr., 
1004,2, 370. 

100 c c. of the sample rendered alkaline by the addition of 
a few drops of ammonia in order to prevent extraction of 
the natural colouring matter of the wine, are shaken for 
some minutes with iO — 15 c.c. of amyl alcohol. The 
alcoholic extract is filtered, evaporated to dryness in a small 
porcelain dish on the water-bath, the residue dissolved in 
concentrated phosphoric acid (sp.gr. 1*7), heated, treated 
with 1 or 2 dro])S of a concentrated solution of formaldehyde, 
again heated, and filtered. If ahrastol be present, even in 
so small a quantity as O'l grm. per litre, the filtrate 8hcw.s 
a green fluorescence. — A. 8. 

ORGA NIC~Q V ANT IT A TI VE. 

Mcthojrijl ; Determination of W. Kro- I 
patschek. Monatsh. f. Chem., 1904, 25, ’ I 
583—592. I 

In the determination ot alkoxyl groups it is 
advisable to employ hydriodie acid peifectly 
free from hydrogen phosphide. If this be 
done, it is immaterial whether Zeisefs process 
is used or any modification of it, such as that 
given l>> Gregor (this J., 1H98, G09). Tin* , 
author rccouimciids th<‘ following method, 
which avoids the use of phosphorus, for the 
preparation of liydriodic acid. Formic acid ; 
and iodine in (he relation of L to ('ll./) arc 
boiled togi'thcr in a ri'flux api»aratus, until 
the greater fiart of the iodine is used up. 
IJetween the hoiliiig flask ami the reflu \ 
condenser is pi iced an extraction apparatus 
provided wiiii a cock (as in thi* figure), by 
which it is contrived that the iodine .sub 
liming away from the liquid shall f-e ivashed 
into the flask again by the condensed formic 
acid vapours. The hydriodie aeid thus 
obtained, is distilled several time.s in rarno, 
~T, 11. P. 

Betaine Pei’iodide and the Determination of Betaine. \ 
V. Stanck. Z. Ziickeriud. Jldlimen, 1904, 28, 578 — 583. I 

On adding a solution of iodine in potassium iodide to an 
aqueous solution of a betaine salt, a brownish-red pre- j 
cipitute is formed which quickly changes to green ciystals 
with metallic lustre similar to INlugenta. If preciidtation ' 
take place in a hot solution a green oil separates, which | 
on cooling sets as a crystalline mass with a metallic lustre. | 
Free betaine is not precipitated by a neutral solution of ! 
iodine in potassium iodide, hut only when acid is added. The 
tri-iodide is ea.sily soluble in alcohol, hydriodie acid, and 
in an aqueous solutiou of potassium iodide. It fuses at 
68° — Gl° C. with disengagement of iodine. 'J'he compound 
is only slightly soluble in water, but on boiling in water it i 
loses iodine, and betaine hydriodide passes into solution. ' 
For the quantitative precipitation of betaine the author ' 
uses a solution of potas.siuni tri-iodide prepared by dis- J 
solving 100 grms. of pota.ssium iodide and 153 gnus, of 
iodine (free from iodine cyanide) in 200 c.c. of water. On ' 
dilution, iodine separates out from the solution. Sodium ! 
chloride or sulphuric acid lessen the solubility of betaine { 
tri -iodide. Acetic and lactic acids and the constituents of j 
the ash of molasses are without influence on the precipi- 1 
tation, but urea and the substances contained in luebig’s 
extract of meat are partly precipitated also. An acidified 


solution of diluted molasses gave a black somewhat cry- 
stalline precipitate containing 1 • 64 per cent, of nitrogen, 
65 per cent, of this being due to betaine. — L. J. de W. 

Malt Analysis. A. R. Ling. J. Inst. Brewing, 1904, 10, 
481—491. (See this J., 1902, 983 ; 1903,677.) 

In the determination of extract it is considered preferable 
to employ weighed quantities of water than to make op 
the wort to a definite volume, and to calculate the total 

volume by means of the formula : V -f- v = 

™ ^ 
in this formula, V represents the number of c.c. of solution 
from 10 grms, of ivort ; v the number of c.c. of water 
in the wort; VV the number of grms. of moisture in 
50 grms. of the malt; D the gravity of the wort; S the 
number of grins, of dissolved matter per 100 c.c. of wort; 
and G the weight of 100 c e. of w'ort. The factor for 
multiplying the excess gravity of the wort, in order to 
obtain the yield of extract in lb. per barrel, may be cal- 
culated by the formula . The fineness of the 

grist influences the results obtained in malt analysis ; and 
the author uses a coarse grist ground as uniformly as 
possible. For attaining this object, the Seek mill is con- 
sidered advantageous. The mash temperature may vary 
slightly from the limit of 150° F., hut should be kept con- 
stant owing to its influence on the character of the wort 
solids Little delinite is yet known of these, but useful 
slutisticul data may be obtained from the specific rotatory 
power and cupric-reducing power of the wort, calculating 
from these the percentagi* of apparent maltose and dextrin 
present. The rotary power, however, varies with the nature 
of the mult, whilst the percentage of apparent maltose 
seems, in malts made on identical lines, to have a more 
definite ratio to the amount of extract present. — 0. S. 

Aldehydes in Wtne, ; New Method fo) the Determina- 
tion of . L. jMathieu. Kev. intern, falbilic., 1904, 

17, 43 — 45. Chein. (Jentr., 1904, 2, 180. 

One grm, of tartaric acid and 20 c.c. of a soluticn contain- 
ing sodium bisulphite equivalent to 30 mgrms. of sulphur 
dioxide are added to loO c.c. of the wine, the mixture is 
shaken, and allowed to stand for four hours in the dark. 
A few c.c. of starch solution are added, followed by iodine 
solution till a distinct blue coloration is produced, and then 
immediately about 10 c.c. of sodium arsenite solution. The 
combined sulphur dioxide is iinally determined by the Haas 
method. For wines containing more than 10 mgrms. of 
aldeh^-des per 1 Of) e.c., relatively more sulphur dioxide is 
added, whilst of wines conlaiiiing vm’y Hinall amounts of 
aldehydes, 200 c.c. are used for the determination. Some 
brandies contain more than 0*1 grm. of aldehydes per 
100 c.c. In such caae.s, 100 c.c. of the sample are treated 
with 2 grms, of tartaric acid and about 400 mgrms. of 
sulphur dioxid(5 in the form of a concentrated solution of 
sodium bisulphite, the flask containing the mixture is filled 
up with water, and the method described above followed. 

—A. S. 

XXIV.-SCIENTIFIC & TECHMICAL NOTES. 

Radio-active Lead, Radio-tellurinm and Polonium. 

A. Debierne. ('omptes rend., 1904, 139, 281 — 284. 

The author has re-investigated the radio-active substance 
obtained from pitchblende residues by precipitation with 
sulphuretted hydrogen in acid solution, A method is 
described by means of which a body^ 100,000 times more 
radio-aetive than uranium has been extracted. It agrees in 
properties with each of the three bodies already obtained 
fr(»m pitchblende by rather similar treatment, viz., polonium 
by the Curies, radio-lead by Hofmann and Strauss, and 
radio-tellurium by Marckwald (this J., 1903, 49, 657, and 
1146). Like these it is sharply distinct from other radio- 
active substances in its radiation, which consists only' of 
a-rays of feeble penetration and deviated with difficulty by 
a magnet. It gives no emanation and does not induce 
radio-activity. The fact that the radiations from these three 
bodies are identical, prove-*, in the authoi’s opinion, that 
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there is only one radio-active substance precipitated from 
T)itchblende by sulphuretted hydrogen in acid solution, and 
this should he called polonium by right of priority.-— F. Sdn. 

Lead Acetate and Thiosulphate ; Cryetallised Compound 
. P. Lemoult. Comptes rend., 1904, 139i 422 — 424. 

If to a solution of sodium thiosulphate, there be added 
solution of lead acetate, followed by acetic acid, or if the 
thiosulphate solution be added to lead acetate solution 
previously acidified with acetic acid, there is deposited, 
lifter a longer or shorter time, according to the concentra- 
tions of the solutions, a beautifully crystallised substance 
having the composition represented by 2PbSj03. Pb(C2H;,0.2)2. 
The substance is but slightly soluble in cold water, less so 
ii) water acidified with acetic acid ; it is much more soluble 
in hot water, and is deposited again from the solution on 
cooling. Barium acetate behaves similarly to lead acetate 
in so far as in its presence acetic acid does not decompi>se 
Bodium thiosulphate with separation of sulphur, but the 
solution docs not, like the lead solution, deposit crystals^.^ 

Hydioqen Sulphide in Mineral Springs ; Condition of . 

‘ F. Auerbach. Z. physik. Chem., 1904 49, 217 — 223. 

Thk diH.M)ciatioii constant of hydrogen sulphide was found 
to be 0 . 9 1 . 10-^ By means of the “ avidity formula 

fHSn K , [UaSJ 
[HOO,']"" Ac [HaOOa] 

in which ^ IB the dissociation constant of hydrogen sulphide 
and ^ that of carbonic acid, the relative amounts of free and 
combined hydrogen sulphide and carbonic acid in sulphur 
springs may be calculated. In mineral waters containing 
any considerable quantity of free carbonic acid, boric, silicic, 
and titanic acids will be present practically entirely in the 
free and undissociated condition, whilst the amount of 
carbonate ions (OOj'O will he negligible.— A. S. 

ji-Phcnplenediamiue ; O-ridatiou-Prodiicis of — 

E. Eidmann. Bcr., 1904, 37 , 2770 — 2780. 

On oxidising p-plieuyleuediauiine with potassium perman- 
ganate in aqueous solution, the main products are carbon 
dioxide and ammonia, but both hydrocyanic and oxalic 
acids are also formed. Under favourable conditions 2 per 
cent, of the theoretically possible amount of hydrocyanic 
acid can he obtained. In the animal organism, p pheny- 
lencdiaminc is aUo oxidised with plentiful formatiou of 
uniraonia. It is therefon* possible that in this case also 
hydrocyauic acid is formed by a by-reaction, and contributes 
to the toxic effect. — E. F. 

Dimelhulpyroarsenic Acid. E. Baud. Coiuptcs rend.,! 
1904, 139,411—113. 

W HKN monomethylarsenic acid is heated in on oil-bath at 
130"'— 140" C. in a stream of dry hydrogen, it loses water, 
and forms dimethylpyroarseiiic acid, 2 (OH)^. AsO.ClI, ” 
HoO + (OII)2 .As 203(CH;5 )o. Monosodiumnionomethyl- 
ursenate, when heated, and disodiiimmouomethylarsenate, 
heated at 140^0. in a stream of carbon dioxide, undergo 
corresponding transformations, lu each case the product, 
when dissolved iu water, regenerates the original substance. 
The new acid, when heated above 170’ — 180” C., decom- 
]>oses, forming arsenic trioxide and methyl alcoho^. 

French Patent. 

Ethers, Alcohols, Benzols, Collodion, ^c. ; Process for 

Renderinq Incombustible. J. P. Ducruct. hr. Pat. 

341,158, Feb. 23, 1904. 

Carbon tetrachloride is added to inflammable liquids .o 
reduce their combustibility ; iu the case of benzol, or 
instance, it is claimed that the addition of 25 to 30 i^r 
of carbon tetrachloride renders it absolutely iiicombusti e. 
Carbon tetrachloride is also claimed as a lire-extiuguishing 
agent. — T. F. B. 


Carborundum (Monographien fiber angewandte Elektro- 
chemie). Bd. XIII. Von Francis A. J. Fitz-Gbrald, 
Chemiker der Internat. Graphite Co., Niagara-Falls, N.Y. 
Ins Deutsche ubertragen vmi Dr. Max Huth. Wilhelm 
Knapp's Verlag, Halle a. S. 1904. Price M. 2. 

8vo volume, in style of pamphlet, containing 42 pages of 
subject-matter with nine illustrations and three tables. 
There then follows a bibliography, and index of authors. 
The leading subjects treated of are as follows : — 1. Historical 
chapter, with description of the researches of Despretz, 
Marsden, Cowles, Schiitzeiiberger, Moissau, and Acheson. 
11. Carborundum Furnace by Acheson. 111. Purificatmn, 
Properties, and Analysis of Carborundum. IV. Applica- 
tions of Carborundum. V. Simultaneous Preparation of 
Zinc and Carborundum. VI. Production of Carborundum, 


CraUf aatport. 

/^GENERAL, 

Government Laboratory. Rkpoht of the Principal 

Chemist for the year ended 3Lst March, 1904, 
with Appendices. 

l^Cd. 2,144.] Price 8d. 

The work of the Government Laboratory during the 
financial year 1903-4, involved 59,986 tests in the Customs 
Laboratory, as compared with 61,442 in the preceding 
year, of samples of goods in regard to their liability to 
spirit duty, the sugar and tobacco duties, &c., and 85,805 
aualyses (against 83,370) in the Excise Branch of the 
Laboratory for the Inland Kevenno and other Governnmeut 
Departments. 918 samples of flavouring essences, essen- 
tial oils, and perfumery were tested during the year for 
liability to spirit duly* In addition, a large number of 
samples were examined of preparations such as chloroform, 
acetic ether, and ethyl bromide, in the manufacture of 
which spirit is used. A quantity of pure alcohol, equivalent 
to 2,272 proof gallons, was issued duty-free, with the 
sanction of the Treasury, to schools and colleges for re- 
search purposes, whilst the quantity of duty-free spirit 
issued to manufacturers under the Finance Act, 1902, was 
equivalent to 206,451 proof gallons. The majority of 
a))plications for permission to take advantage of this conces- 
sion arc said to have beim made in cases m which the use 
of ordinary methylated spirit could not be regarded as 
unsuitable or detrimental ; and in several cases the applicants 
, seemed to be quite unaware that it was possible to obtain 
J permission to use duty-free spirit iu the form of methylated 
spirit m their manufacturing operations. In connection 
with the same subject there have also been examined a 
number of samples of denaturing agents — camphor, toluene, 
benzene, petroleum other, uitrotoluene, nitrobenzene, 
animal oil, pyridine bases, &c. — and also samples^ of the 
denatured spirit before use, and after recovery by distillation. 
160 samples of spirit tmtered as methyl alcohol, or wood 
oil, ivere examined, and of these eleven were found to be 
pure methyl alcohol and fifteen denatured ethyl alcohol. 
These were accordingly charged with duty, being potablo. 
A note is given that among the imports were many instances 
of goods described as “ extract of malt.” This liquid, 
in these cases, having the density, alcoholic strength, and 
general character of ordinary beer, was charged the usual 
beer duty. , . 

The exportation of medicinal tinctures, flavouring 
essences, and perfumes on drawback shows a oontiuuous 
increase. In the past year 13,371 samples, representing 
121,137 galls., of proof spirit have been examined, ai com- 
pared with 12,878 and 118,5.57 galls, in the previous year. 
“ The regulations in connection with the export of these 
preparations work very satisfactorily, and inaccuracies 
found in the traders’ declarations are less frequent tUah 





[Sept. 16, 1904 


JOURNAL OF TH5S BOOIBTT 

formerlj.” The quantity of wood naphtha approved in the j 
year ending March 31, 1904, is slightly legs than in the ! 
previous year ; this does not, however, involve any real I 
reduction in the use of spirit in manufacturing operations, j 
During the last two years a number of manufacturers have 
erected apparatus for recovering the methylated spirit ' 
formerly wasted in their manufacturing operations, and in ^ 
this way a large proportion of this spirit is used again 
instead of being allowed to escape into the air. i 

In regard to the sampling of saccharin-containing 
articles. Dr. Thorpe called the attention of the Hoard of ! 
('ustoms to the importation of chemicals related to sac- i 
charin, and requiring only very simple treatment for ! 
conversion into this ct>mpound, and it was decided that such ' 
substances are liable to saccharin duty. Good.s suspected | 
to be of this nature, as o-tolueue-sulphoriamide, are now 1 
sampled and scut for test to decide this point. J 

Arsenic was found in 84 out of 1,218 samples of beer in , 
a sutflcient quantity to render it necessary to notify the i 
brewers that their materials were contaminated. Herb- , 
beers were examined for alcohol in excess of 2 per cent. ' 
Of 852 samples, 269 contained excess of spirit, the amount ' 
ranging up 9 • 1 per cent. 

There is a note on rosin size used at a paper mill, which, 
being discharged into a trout stream, killed a number of , 
fish by blocking up the gills. A dilute solution of copper 
sulphate, used at Kew as a parasiticide for cucumbers and 
tomatoes, was found to answer well and not to affect the 
fruit injuriously. No trace of copper could be detected in 
cither the cucumbers or tomatoes. 

Russia; Foreign Tkadk of in 1903. 

Foi'eign Office Annual Series, No. 3253. 

The first of the subjoined tables shows the quantity : 
and value of certain articles exported from Russia during ' 
the years 1902-3, whilst the second gives details of some of i 
Russia’s exports to the United Kingdom : — j 

Exports from European Riissia during the Year 1903, i 
as compared with 1902. i 
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NoRWAT; TbADB op IN 1903. 

Foreign Office Annual Series, No, 8252. 

The following tables show the quantity and value of 
imports and exports into and from Norway during the years 
1902-3 


Imports. 




Quantity. 

Value. 

Alticlrs. 






-- 



1902. 

1003. 

1902. 

1903. 

Malt 


1 


jC 


Tons. 

3,773 1 

3,399 

45,253 

44,290 

Bugar 

iiriindv ,'intl 


37,553 ! 

37,835 

402,485 

420,213 

spirits 


]..33() 

1,214 

110,120 

119,422 

‘NViiio ill barrels 
Petroleum inul 


4,720 i 

4.000 

2:34,000 

198,333 

paraffin 


44,744 

68.888 

100.S02 

100,747 

Sait 

Coal, finders. 

Bsiils. 

4.017.368 1 

.5,004,324 

107,;343 

80,589 

coke 

*• 

6.5,021.000 

57,050 570 

1,. 320.004 

1,4.82,021 



K.rpoi 

s. 





Quantity. 

Va 

ue. 

Articles, 





-- 



1902. 

1903. 

1902. 

1003. 

Pish oil 

1 



,C 

£ 

Hslils. 

331,172 

21 Iv5a3 

370, 422 

271.276 

„ guano 

Tons. 

0,070 

0,590 

42.2.3.3 

41,000 

Wood-pulp. <hy 

„ 1 

18,.S47 

19,082 

79,818 

71,672 

,. wet 

Cellulose, dry. . . 


342.313 

333,07 1 

040,003 

.501,639 


100.484 

117,064 

731,740 

700,208 

.. wet . . 


13,712 

19,41.5 

45.25.3 

50..554 

Matebes 


3,029 

2,833 

01.06(5 

57,667 

Pyrites 


105,970 

118,148 

81.011 

01,441 

Copper ore. ..... 


4.817 

3,447 

12.4!'7 

0.747 

Condenseil milk 


0,000 

10.241 

342,100 

800,649 

Packing piijier.. 
Worked yranite 


21.821 

27,382 

204,048 

271,111 

aud Ijabiador. 

»• ; 

144,282 

105,270 

134,017 

1.50,006 


1902. l!>o:{. 

Articles. — ^ - - 

Quantity I Value. QnuntiQ Value*. 


, A C 

Linseed Tons !*9,(U5 i IH,435 87r>.f.0() 

Hemp seed ,. 17,742 , 200,000 10,532 110,025 

Rape seed „ 31,200 ! 19.5,303' 60,726 317,000 

Sunttower and > 

poppyseeds 10, 74-2 200,812 I 14,193 127,181 

Other seeds „ 2,l(;i j 26,181 2, .500 23,800 

Oiheake „ 37n.r)I(i 1,810,212 4.50,771. ' 2,084,518 

Hides, raw 13,720 843,731 ' 14,200 I 1,140,870 

Hones and bone- J 

meal 27,868 129,618 | 20,000 1.32,700 

TaJlow „ 240 , 30,0.56 | 077 24,802 

Naphtha and ' I 

products 1,477.838 4,431,787 1,726,720 6,486,793 

Tar and pitch... „ 18,111 82,981 i, 21,774 : 122.081 

Manganese ore.. „ ! 443.532 i 042,918 ' 461,077 ' 0J8,!»00 

09,119 I 090, .305 . 170,387 1,639,243 

Spirits Galls. 1.445, 601 110.398 1.071.000 , 70,900 


Statement of Certain Artichs E.eporfed from Russia 
to the United Kingdom during the Year 1903, 
as compared with 1902. 


1002. I 11H)3. 

Articles. i 

Quantity. j Value. fQuantity.j Value. 


O m b .t 

Sugar, raw Tons 1,010 10.200 4,680 ' 37,931 

Linseed „ gs.pso 898,004 45.800 i 428,187 

^Pef‘ed 14,000 .. 27.032 129,200 

OiLoake 80,032 : 183.700 27,371 169.900 

Hides and skins. „ 1,648 86,212 1,198 91,013 

Manganese ore.. „ 138.800 102.418 100,322 148,006 

Platinum Lb, 1.193 07A37 936 34,106 

Naphtha and i 

products Tons 886,016 | 777,962 826.274 j 1,387,200 


; III.— TAR PRODUCTS, PETROLEUM, Etc. 

I’lCTROLKUM Products ; Countervailing Duty on . 

1 U.S. CusTOM.s Decision, Auo. 1904. 

Bd. of Trade J., Aug. 25, 1904. 

^ Petroleum is on the “ free list ” of the United States 
Tariff, but its free admission is subject to the proviso that 
the crude article itself and all petroleum products produced 
in a country which imposes a duty on like articles exported 
from the Uuitt*d States arc to he subject to a duty equal 
^ to the duty imposed by such country. It has now been 
I decided that, for the purposes of this proviso, petroleum 
products manufactured in one country from crude petroleum 
produced in another country are to be as.sessed with duty at 
I the rate imposed by the country of origin of the crude 
j petroleum upon similar products imported into that country 
j from the United IStates, and not at the rate levied upon 
I crude petroleum imported into such country from the United 
States. 

X.— METALLURGY. 

[ Lead; Bounties on in Canada. 

' Bd. of Trade J., Aug. 25, 1904. 

The present Act amends the previous Act (No. 31 <3f 
I 1903) providing for the payment of bounties on lead con- 
tained in lead-bearing ores mined in Canada, in so far as it 
relates to section 5, which reads as follows : — 

5. The said bounties shall cease and determine on 
the thirtieth day of June, one thousand nine hundred and 
, eight.” 

The following section is hereby substituted : — 

“ 5. Payment of the said bounty may he made on all 
such lead-bearing ores mined in Canada, and delivered' at 
smelter in Canada on or after the first day of July, one 
thousand nine hundred aud three; and the said bounties 
shall cease and determine on the thirtieth day of June, one 
thousand nine hundred and eight.” 
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Brokbn Hill Miwing Industry in 1903. 

JSnff. and Mining J,^ Aug. 11, 1904. 

In the Broken Hill district in New South Wales there 
were 12 mines in operation during the year 1903, which 
raised 1,078,442 long tons of sulphide ore, removed 195,969 
cub. yds. of material from open cuts, and filled 270,254 
cub. yds. into depleted slopes. They used 13,364,399 
superficial feet of timber, 330,385 lb. of explosives, 433,089 
detonators, and 57,030 coils of fuse, the total value of 
explosives, including fuse and detonators, being 21,926Z. 
The consumption of coal was 70,644 tons. The aggregate 
of engines was 10,456 b. p., and of boilers 9,300 h. p. 
The total value of plant on the mines was 620,487/. The 
consumption of explosives per ton of ore raised was about 
0 3 lb. ; of timber, about 12 '5 ft. ; of coal, about 0*07 ton. 
3'he total number of men employed at the end of the year 
Avas 5,626, 

From 1,100,514 tons of ore raised there were obtained 
lh<\ following profitable products : — 

Galena concentrates, 203,416 tons, containing 5,438,498 
oz. of silver, 2,135 oz. of gold, 117,078 tons of lead, and 
17,063 tons of zinc. Average grade = 26*7 oz. of silver per 
ton, 57*5 per cent, of lead, and 8*4 per cent, of zinc. 

Oxidised ore, 22,072 tons, containing 89.5, 6SI oz. of 
silver and 4,065 tons of lead. 

Slimes, 61,498 tons, containing 1,103,350 oz. of silver, 
11,6.54 tons of lead, and 10,035 tons of zinc. 

Zina concentrates, 21,634 tons, containing 29.5,416 oz. of 
silver, 2,606 tons of lead, and 8,385 tons of zinc. Average : 
i;}* 7 oz. of silver per ton, 12 per cent, of load, and 38*8 
per cent, of zinc. 

The total amount of the profitable products was 308,681 
tons, while 826,497 tons of slimes, middlings, and tailings, 
containing 5,029, t66 oz. of silver, 52,075 tons of lead, and 
148,.516 tons of zinc were either dumped on the surface, 
A\ith a view to possible future treatment, or were returned 
to the mine as filling. 

I'ho 1,100,514 tons of ore raised comprised 22,07*2 tons 
ot oxidised and 1,078,442 tons of sulphide. The latter 
contained 11,867,157 oz. of silver, 183,416 tons of lead, and 
184,011 tons of zinc. The average grade of the sulphide 
ore was therefore about 11 oz. of silver, 17 per cent, of 
lead, and 17 per cent, of zitic. 

llouKMiA; Mining lNi)u»TKy in . 

Foreign Office Annual Series, No. 3255. 

In Bohemia there are 21 undertakings for silver mining, 
of which three were being M'orked m 1903. The mines are 
worked by the Imperial Government, and in 1903 produced 
21,958 tons of ore, giving 86,000 lb. of silver, worth 
138,160/. 

Tlicre are six copper mines in llolietnia, of which one 
was being w'orked on a small scale in 1903, and 10 tons of 
ore were produced. In the whole of Austria there were 
only 11 being worked, producing 12,688 tons of ore, which 
yielded 961 tons of copper worth 57,542. There were 
310 tons of copper sulphate produced, an increase on 1902 
of 62 tons. 

Bohemia is jiurticularly rich in iron ore deposits, and 
they are to be met with in all parts of the Kingdom. The 
richest deposits are in the strata of silurian formation 
running south - west to north - east from Bisehofteinity 
through Pilsen, Beraun, and Prague, as far as the Kiver 
Bibe at Celakowitz, for a distance of over 20 miles. It 
attains its greatest breadth ( 10 mdes) in the neighbourhood 
of Pilsen, whilst towards the Elbe it gradually narrows 
down to 4 miles. This silurian basin contains an almost 
mexhaustible quantity of -iron ore. The iron ore beds 
between l*rague and Beraun are now being worked, and 
ju'oduce more than one-third of ths total output iu Austria. 
Beside the underlying beds with fine-grained haimatite, 
containing over 50 per cent, of iron, two hanging beds are 
being worked, containing some reddish - brown oolitic 
haimatite of great purity, yielding as high as 52 per cent, 
of iron, but more frequently red clay iron ore with a 
of from 30 to 40 per cent, of iron. This ore forms the. chief 
richness of the silurian beds of Bohecnia. In the year 1903, 
693,435 tons of iron ore were produced from 20 mines, out 


of R total of 78 in Boheoria. In the whole of Auslria 
87 jD&iiies were bektg worked last year, produeing 1,715,984 
tons of iron ore, at an average prioe of 7a. 2d. per ton. 
The production was 28,312 tons less tlian in 1902. The 
amount of crude iron produced in Bohemia in 1 903, in 1 0 
works, was 286,593 tons. The total in Austria was 970,883 
tons in 38 works. 

Norway ; Mining Inddstry of . 

Foreign Office Annual Series, No, 8252, 

The copper and pyrites mines at Trondhjem have been 
worked with good results during 1903, and one mine, which 
had not been worked for 200 years, has been restarted, and 
is very rich. The existence is reported of iron veins of 
some importance at Larvik and Sandefjord. The molyb- 
j deuito mines at Hekkefjord arc reported as not being a 
success. About 30 tons, valued at from 150/. to 200/. per 
ton, were exported last year. These prices did not pay, 
so that the company are now turning their attention to 
ferromolyhdenum, which it is anticipated will yield better 
results. A largo quantity of copper, iron and copper pyrites, 
amounting in all to 63,446 tons, and valued at 139,500/., 
Avere exported from Bod6 iu 1903. 

The total number of mining works of all kinds in opera- 
tion at the close of 1902 is stated to he 37, employing 3,550 
workpeople, and yielding produce of the total value of about 
I 310,000/. 

Gold and Platinum Industry in Busbia. 
j Foreign Office Annual Series, No. 3253. 

I Taking the production of gold for 1903 at 1,131,000 oz., 

I the Russian Empire comes fourth on the list of gold pro- 
! duciug regions, and produces 7 per cent, of the whole 
world’s supply. A large tract iu Northern Manchuria was 
being prospected and worked under Australian management 
Avhen war broke out. In the Ural district great efforts are 
being made to develop the industry. 

In the valley of the river Ivalo, at Kultana, about half- 
way between the Arctic Ocean and the Gulf of Bothnia, 
work has been carried on since 1870, but, though the ore is 
described as being rich (1*96 to 3*25 grms. per cb.m.), 
the yield from that date to 1899 is valued at only 55,000/. 
The Furnish gold-bearing district is a tableland about 
30 miles long b}' 10 miles broad ; the richest finds have been 
made near Ilangasoja, on a southern affluent of the Ivalo ; 
veins of quartz yielding 67*7, 78*7, 217*4, and even 
289*6 grms. per ton, are alleged to have been crushed, but 
the financial results do not Hjipear to have been great so far. 
The quantity of platinum mined iu 1903 was a little under 
G tons (366 poods against 374 poods in 1902). Only a 
trifling quantity was worked up into artieles in Hussia, tlie 
rest being sent abroad in its natural or refined state, exactly 
one-half of it to the United Kingdom, against four-fifths in 
1901. There is a continually increasing demand for plati- 
num for the making of jewellery, chemical and assaying 
apparatus. 

XU.— ‘FATS, FATTY OILS, Etc. 

Cod Fishicribb in Norway. 

Foreign Office Annual Series, No. 3252. 

The winter fisheries of cod yielded 44,600,000 fish 
against 41,000,000 in 1902 and 40,000,000 in 1901. The 
average for the preceding 35 years was 53,000,000. The 
fish were, however, very light in weight. The production 
of cod-liver oil was the smallest for many years, owing to 
the poor quality of the fish — amounting to ouly 8,000 
barrels. Prices opened at 9/. per barrel, but later rose to 
24/. per barrel. The total quantity exported was about 
25,000 barrels against 34,500 barrels iu 1902. For other 
sorts of fish oil 7,000 barrels of liver were obtained against 
21,900 barrels in 1902. 

XIII. a--INDIA^ROBBER, Etc. 

Indiakuuber Export from the Amazon. 

Bd. of Trade J., Aug. 26, 1904, 

The folio wiug tabic, showing the quantity of indiarubbor 
exported from the river Amazon during the year 1903—04* 
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inclading direct ehipmenti from I^uitos (Peru) and 
(State of Amazonas) and rubber m transit from Bolu^, 
baa been compiled from figures furnished by H.M. 
at Para: — 


To Europe. 



1 Maiiaos. 

Para. 

1 ' 1 

j Iquitos. ' Serpa. j 


Kilos. 

Kilos. 

Kilos. 

Kilos. 1 

Fine 


4,012.093 

021,703 

3.790 1 

M(‘dium 

fiSlUSS 

4.34,520 

100,769 

Coarse 

801, .'}H9 

1,096,314 

249,254 

1,143 

1 

Caucho 


688.809 

1,0.33,283 

Total 


0,780,796 

2,005,000 

4,938 


To United StuteB of America. 



i 

1 M.inaoa. 

Tara. 

Iqiiitos. 

Serpa. 


1 Kilos. 

Kilos. 

Kilos. 

Kdes. 

Fine 

.... 6.202.373 

2,114 21.9 

2.9ll!> 


Medium 

.... 1,131.210 

889,200 

179 j 


Coarse 

.... j 1.207,758 

3.704.577 

1,050 ! 


Caucho 

. .. 1 1.137,003 

05,410 

7.386 i 


7'otal 

. . . 8,738,3.60 

0,333,430 

11,614 



Tlie total quaiitit}' of rubber exported to Europe during 
the year 1903-4 was 15,450,091 kilos., as compared with 
15,2(10,651 kilos, during the previous year ; 15,083,400 kilos, 
was exported to the United States of America, as compared 
with 14,665,816 during the previous year; while the total 
export figures are 30,533,491 kilos, for 1903-4, and 
29,826,407 for 1902-3. 

XVI.-^SUOAR, STARCH, Etc. 

SuOrAIi Factoky in Tuhkestan. 

Foreign Office Annual Series, No. 3253. 

A well-equipped sugar factory, worked by hydraulic 
power on the turbine system, has been built at Kauf 
manuskaya station, 30 versts (about 20 miles) from Tash- 
kent, being the first establishment of the kind in Turkesttm ; 
it is to begin working in the autumn of 1904, when the first 
crop of beetroot is harvested ; it cost 60,000/.. and is to turn 
out 5,000 tons of sugar annually. Over 3,000 acres of 
beetroot are being planted, and in 1905 the area is to be 
increased to 10,000 acres of irrigated land ; the white beet 
yields 24 cwt. of sugar per acre, the red beet less. 


XVII.^BREWINO, WINES, SPIRITS, Etc. 

Alcohol for Industrial Pukpo.sks; Duty-free . 

The Times, Sept 3, 1904. 

The Chancellor of the Exchequer has appointed the 
following gentleraen to serve as members of a committee to 
inquire into the use of duty-free alcohol for industrial pur 
poses;— Sir Henry Primrose, K.C.li., C.S.I., chairman; ' 
Prof. Sir William Crookes, F.ll.S. ; Sir W. H. Holland, 
M.P.; the Hon. J. Scott-Montagu, M.P. ; Lothian J).’ 
Nicholson, Esq. ; Dr. W. Somerville ; Dr. T. E. Thorpe 
C.B., E.K.S. ; I’homas lyrer, Esq. * ' 

The terms of reference are “ To inquire into the existing | 
facilities for the use, without payment of duty, of spirits ’ 
in arts and manufactures, and, in particular, into the opera- ; 
tion of section 8 of the Finance Act, 1 902 ; and to report ' 
whether the powers conferred upon the Commissioners of i 
Inland Eevenue by this section permit of adequate facilities I 
being given for the use of spirits in manufactures, and in ! 
the production of motive power, or whether further facilities I 
are required ; and, if it should appear to the committee that j 
the present facilities are inadequate, to advi.se what further i 
measures could be adopted without prejudice to the safety | 


of the revenue derived from spirits and with due regard 
to the interests of the producers of spirits in the United 
Kingdom.” 

All communications should be directed to Sir Henry 
Primrose, K.C.B., at Somerset House, Strand, W.C. 


l^atmt ittst. 

N.B.— In those lists, [A.] means *' Application for Patent,” and 
[C.S.] “ Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is afflx^. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accept^, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus ^vertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


L— PLANT. APPARATUS, AND MACHINERY. 

[A.] 17,772. P'orbes. Filtering apparatus.* Aug. 16. 

„ 17,795. Marshall. Filters or gas purifiers. Aug. 16. 

„ 17,816. Elmore. Processes and apparatus for 

separating certain constituents of finely divided 
material by causing them to ri.se or iloat in a 
liquid. Aug. 16. 

., 17,854. Sharratt and Sharratt. Kilns, ovens, fur- 

naces and the like, Aug. 17. 

„ 17,957. Tobler, and Rhein, Webstulil and A])pre- 

turmaschinenfabr. Drying apparatus.’*' Aug. 18. 

„ 18,094. Marlow and E. Allen and Co. Drying 

apparatus. Aug. 20, 

„ 18,305. J limes. Apjiaratus for ascertaining the 

specific gravity of liquid or semi-liquid material. 
Aug. 24. 

18,382. Fery, and Oie. pour la Fabrication des 
Compteurs et Materiel d’Usines ^ Uiiz. Pyro- 
meters.* Aug. 24. 

„ 18,488. Lennox. Evaporators for evaporating the 

liquid in brewers’ wash, sewage, waste or spent 
dyes, &c. Aug 26. 

., 18,512. Lake (l)essoliers and Reguier). Apparatus 

for treating solids with liquid, fluid, or gaseous 
agents.* Aug. 26. 

,, 18,531. Zeal. Thermometers. Aug. 26. 

„ 18, .539. Helm. Cooling apparatus. Aug. 26. 

fC.b.j 23,183 (1903). Scllenscboidt. Method of and 
apparatus for decanting fluids under pressure. 
Aug. 24. 

„ 11,839 (1904). Cautley. Centrifugal hydro-ex- 

traciors, Aug. 31. 

„ 14,434 (1904). Reese. Whisking, agitating, and 

mixing machines. Aug. 24. 

„ 15,713 (1904). Paradis. Funnels. Aug, 24. 

„ 15,875 (1904). Waldbaur. Apparatus lor heating 

liquids. Aug. 31. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 17,7 12. Nash. Gas producers.* Aug. 15. 

„ 17,795. Marshall. See under i. 

„ 17,906. Zuiderhock. Process lor the manufacture 

of coke briquettes. Aug. 17. 

„ 18,047. Haber. Process of and means for con- 

trolling the composition of gaseous mixtures. 
Aug. 20. 

„ 18,214. Hatton. Operating gas producers. Aug. 23. 

„ 18,262. Koppers. Coke ovens.* Aug. 23. 

„ 18,364. Verdier and Teuton. Gas retorts. [Fr. 

Appl., Sept. 2, 1903.J * Aug. 24. 

„ 18,456. Shiels. Production of combustible vapour 

or gas. Aug. 25. 

„ 18,487. Junkers. Method of and apparatus for 

determining the heating value of fuel. [Ger. 
Appl., Sept. 1, 1903.]* Aug. 26. 


Bepta9,m.3 




rc.s.] 21,149 (1908). CroMlcy »nd Bigby. Ga« pro- 
diicof0. 24. 

^ 2940 (1904). Gapitmibe. Method of aod means 

for purifying the gas of jB(M producers. Aug. 31. 
5388 (1904). Dewey. Mantles for incandescent 
gas burners. Aug. 24. 

11,948 (1904). Qnilbaud. Apparatus for gencrat- 
iug gas. Aug. 24. 

12,221 (1904). Deschamps. Gas producers. 
Aug. 31. 

14,007 (1904). Diehl, Showalter, Grube, and Sho- 
walter. Apparatus for producing air-gas. Aug. 24. 
16,067 (1904). Grice. Gas producers. Aug. 81. 




[C.8.] 
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18,049. De Sueur. Liquefying air. Aug. 20. 

18,289. Brindlepr. Treatment of epeat acid from 
galvaniSese* liquors and Ibe like, and tiw manu- 
facture of the pigment oxide of bon. Aug. 28. 

18,288. Carter. Manofacture of sulphate of 
ammonia. Aug. 23. 

17,640 (1903). Ashcroft. Production of alkali 
metals. Aug. 24. 

14,966 (1904). Schilling and Kremer. Process for 
the extraction of ammonia from the sewage 
waters of towns and similar liquids. Aug. 81. 

15,308 (1904). Betts. Process of making lead 
dithiouate. Aug. 24. 


lU,— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[A.] 18,801. Schnell. Means for rendering petroleum 
or petroleum spirit noo -inflammable uutil heated 
or vapourised. Aug. 24. 

IV. —COLOURING MATTERS AND DYESTUFFS. 

[C.S.] 17,982 (1903). Johnson (Badische Anilin und Soda 
Fabrik). Oxidation of methyl groups of aromatic 
hydrocarbons. Aug. 24. 

„ 22,289 (1903). Ransford (Cassella and Co.). Ma- 

nufacture of p-acetylaraino-o-arainophenol and 
dyestuffs therefrom. Aug. 24. 

V.— PREPARING, BLEACHING. DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 17,775. Hunter, Moser, and Burrows. Retting and 

preparing fibrous stems or straws, especially flax, 
preparatory to scutching. Aug. 16. 

„ 17,822. Carstanjeu. Mordanting and loading silk 

and other textile fabrics. Aug. 16. 

„ 18,056. Rhodes. Apparatus for dyeing and other- 

wise treating with liquids wool, yarn, aud other 
fibrous material. Aug. 20. 

„ 18,069. Dawson. Wool washing and scouring ma- 

chinery. Aug. 20. 

„ 18,084. Sherman. Treatment of rhea, grass, wood 

fibre, and the like. Aug. 20. 

„ 18,194. Brossard. Apparatus for dyeiug, cleaning 

washing, and the like. Aug. 22. 

„ 18,488. Lenuox. See under 1. 

[C.S.] 22,189 (1903). Thompson (Wyser). Apparatus 
for mercerising yarn. Aug. 24. 

„ 22,869 (1908). Beulner, Dyeing apparatus. Aug. 24. 

„ 6728 (1904). Knup. Process for dyeing silk a 

blue-black colour after it is weighted. Au^. 24. 

„ 13,090 (1904). Haddan (Elosegui). Fulling of 

woollen fabrics or other fibres or luaterials 
adapted to be felted. Ang. 24. 

„ 15,978 (1904). Bauersachs and Bruckner. Pro- 

cesses of dyeing cops. Aug. 31. 

VI.— COLOURING WOOD, PAPER. LEATHER, Etc. 

[A.] 18,096. Abel (Act.-Ges. f. Anilinfabr.). Process 

of dyeing leather. Aug. 20. 

„ 18,303. D( 5 an and Co., Ltd., and Possnett. Method 

of and means for dyeing skins in the manufacture 
of leather. Aug. 24. 

Vll.— ACIDS, ALKALIS, AND SALTS. 

[A.] 17,794. Lake (Soc. Anon. Ing. L. Vogel per la 
Fabr. di Concimi Chimici). The manufacture 

- of sulphuric acid. Aug, 16. 

„ 17,888. Wilton. Treatment of leucite or other 

alkali aluminium silicates for the obtaiomeut of 
useful products. Aug. 17. 

„ 17,985. Lake (Soc. Romana Solfatl). Treatment 

of leucite and similar aluminious silicates. 
Aug. 18. 


VIII.— GLASS, POTTERY. AND ENAMELS. 

[A.] 18,609. Fitzmaurice. Method of treating molten 
or semi- molten glass. Aug. 27. 

IX— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 17,692. Howdeu. Process of wood preserving and 
the apparatus to be used therein. Aug. 15. 

„ 17,736. Powell. Vulcanising, preserving and treat- 

ing timber. Aug. 16. 

„ 17,870. Elmes. Manufacture of artificial stone, 

plaster, or plastic material. Aug. 17. 

„ 18,437. Bottomley and Paget. The working of 

fused silica. Aug. 25 

„ 18,584. Hamblet. Brick kilns and other like kilns. 

Aug. 27. 

X.— METALLURGY. 

[A ] 17,676. Clinch-Tones. Heat treatment of metals to 
prevent decarhouisation and oxidation. Aug. 15. 

„ 17,707. Heskett. Process of and apparatus for 

obtaining metallic lead and zinc and other metals 
from their sulphides. Aug. 15. 

„ 18,027. Lett, and Metalia, Ltd. Treatment of ores 

containing copper, silver, and gold. Aug. 19. 

„ 18,857. Hunter jind Herbert. Preparing aluminium 

plates, zinc plates. Ac., for lithographic printing 
purposes. Aug, 24. 

„ 18,363. Evans. Enrichment of ores. Aug. 24, 

„ 18,415. Maclvor and Burnett. Treatment of crude 

silver and silver alloys. Aug. 25. 

„ 18,537. Barton aud Me G hie. Processes for the 

extraction of copper, nickel, and colialt, Aug. 36. 

„ 18,568. Herzog. Composition for welding or solder- 

ing cast iron.* Aug. 27. 

[C.S.] 19,984 (1903). Price. Furnaces especially adapted 
for separating gold or other precious metals from 
the sweepings of jewellers’ warehouses, photo- 
graphers’ waste, &c. Aug. 24. 

„ 22,078 (1903). Prescott and Green. Manufacture 

of metallic alloy. Aug. 24. 

22,308 (1903). Higham. Cupola furnaces for 
melting iron. Aug. 24. 

, 22,767 (1903). Talbot. Manufacture of ingot iron 

and steel. Aug. 3 1 . 

„ 23,145 (1903). Gtlhrs and Gfihrs. Treatment of 

zinc. A.ug. 31. 

„ 24,493 (1903). Savelsherg. Process for desulphur- 

isiog lead ores. Aug. 24. 

„ 25,986 (1903). Marks (Lamargese). Process for 

case hardening. Aug. 24. 

„ 16,448 (1904). Harmet. Process and apparatus 

for refining cast iron. Aug 31. 

XL-ELECTTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 17,784. Ashcroft. Electrolytic cells. Am 16. 

„ 18,042. Imray (Meister, Lucius, und rnffning). 

Processes of oxidation and reduction effected in 
an electrolytic bath. Aug. 19. 

„ 18,356. Bartelt. Blectroiysers. Aug. 94. 

„ 18,403. Townsend. Electrolytic process, and appii- 

ratus therefor. Aug. 25. 


V 
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[A.] 18^01. Wallnce and Sandy. Primaiy ImtterieAj 
Aog. 26. ^ 

„ 18,524. Fiedler and Gerard. Galvanic* batterieft 

Aug. 27. 

XIL-FATTY OILS, FATS, WAXES, AND SOAK 

[A.] 17,965. Horn. Process for the preparation of soaps. 
Aug. 18. 

„ 18,022. Danm. Machine for solidifying liquid soap 

in moulds. Aug. 12. 

„ 18,152. Nusch (Chem. Werke. G. m. b. H. vorm. 

Dr. C. Zerbe). Process for making durable soap 
preparations for use in preventing poisoning by 
compounds of lead, copper, arsenic, mercury, and 
other metals.* Aug. 2‘2. 

XllL- PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

( A .) — Pigments, Paints. 

[A.] 18,239. Brindley. See under VII. 

„ 18,301. Fischer. Preparation of printing inks for 

the immediate superimposition of colours in 
trichromatic printing or any other multicolour 
process. Aug. 25. 

[C.S.] 17,895 (1903). Malzac. Preparations of zinc for 
use as a paint. Aug. 24. 

(J?.)— Resins, Varnishes. 

[A.] 18,876. Walton. Manufacture of floor cloth, wall 
coverings, &c., and apparatus for use therewith. 
Aug. 24, 

[C.S.] 17,971 (1903). Seesei. Manufacture of linoleum 
or the like. Aug. 24. 


XVIIL— FOODS} SANITATION, WATER 
PURIFICATION, ft DISINFECTANTS, 
(AO^Fogm. 

[A.] 17,818. Bouma and Selhoist. Process for the pro- 
duction of milk free from sugar. Aug. 16. 

„ 18,441. Lake (Belmont). Manufacture of coffee 

substitutes.* Aug. 25. 

[C.S.] 14,010 (1904). Lehmann. Process for humanising 
cows’ milk and condensing it to a dry state. 
Ang. 24. 

„ 16,180 (1904). Barbier. Method of converting 

whey into vinegar. Aog. 31. 

( B .) — SANITATION} Water Pubieioation. 

[A.] 17,920. Mather and Platt, Ltd., and Hepburn. 
Method of and means for softening water. 
Aug. 18. 

„ 17,994. Mather and Platt, Ltd., and Hopkinson. 

Methods of and means for purifying, softening 
and treating water. Aug. 19. 

„ 18,152. Nusch (Chem. Werke G. m. b. H, vorm. 

Dr. C. Zerbe). See under XII. 

„ 18,484. Hawliczok. Puriflcatiou of distillery or 

like refuse effluents. Aug. 2G. 

„ 18,488. Lennox. See under 1. 

[C.S.] 20,025 (1903). Cowie. Bacterial bed system of 
treating distillery or other impure effluents con- 
taining matter in suspension. Aug. 31. 

„ 14,003 (1904). Schweitzer. Apparatus for treating 

sewage and other fluids. Aug. 31. 

„ 14,966 (1904). Schilling and Kremer. See under 

VIJ. 

XIX.— PAPER, PASTEBOARD, Etc. 


(C\) — India-Rubber, 

[C.S.] 22,986 (1908). Seguiu and Roussy de Sales. 
Method of manufacturing artificial caoutchouc. 
Aug. 31. 

XIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 

[A.] 17,979. Mflller. Manufacture of imitation leather.* 
Aug. 18. 

„ 18,096. Abel (Act.-Ges. f. Anilinfabr.). See under 

VI. 

„ 18,135. Flek. Method of treating leather.* 

Aug, 22. 

„ 18,267. Baily. The treatment or preeerving of skins. 

Aug. 22. 

„ 18,308. Dean Co,, and Possnett. See under VI. 

„ 18,514. Amend. Dehming, hating and tanning 

hides and skins [U.8 Appl., Sept. 3, 1903]. 
Aug. 26.* 

[C.S.] 19,017 (1903). Foelsing. Manufacture of albumen 
j^om fish. Aug. 24. 

„ 15,629 (1904). Piesbergen. Artificial leather and 

its manufacture. Aug. 24. 

XV.— MANURES, Etc. 

[C.S.] 13,861 (1904). Mathesius. Process of manufac- 
turing an artificial manure. Aug. 24. 

XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 17,687. Bradin and Baines. Method of ageing or 
maturing spirits. Aug. 15. 

„ 17,749. Richardson. Aerated waters, alcoholic 

and other drinks. Aug. 16. 

„ 18,013. Deichmann and Deichmann. Malting 

processes [Ger. Appl., Ang. 26, 1 903],* Aug. 19. 

„ 18,488. Lennox. See under I. 


[A.] 17,929. Morris and The Cornbrook Chemical Co., 
Ltd. Manufacture of paper. Aug. 1 8. 

„ 18,117. Bradley. Paper-making machines. Aug. 22. 

„ J 8,871. Lake (Soc. CartieradiJVIasliunico). Manu- 
facture of waterproof paper. Aug. 24. 

[C.S.] 22,299 (1903). Cave-Brown-Cave. Apparatus for 
the treatment of celluloid, &c. Aug. 24. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 18,147. Wetter (F. IIoffmann-Laroche and Co.). 
Pharmaceutical compound, and process for the 
manufacture of the same. Aug. 22. 

„ 18,602. Askenasy and Mugdan. Process for pro- 

ducing acetylene tetrachloride.* Aug. 27. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.j 18,183. Gaedicke Process for the production of 
silver emulsions.* Aug. 22. 

[C.S.J 28,722 (1903). Newton (Bayer and Co.). Sensi 
tisiug photographic emulsions with the aid of 
dyestuffs. Aug. 24. 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 17,880. Boyd. Manufacture of explosive com- 

positions.* Aug. 17. 

„ 18,188. Guthridge. Explosive compounds. Aug. 22. 

„ 18,269. Le Broequy. Manufacture of cordite and 

the like. Aug. 23. 

[C.S.] 22,379 (1903). Clark (Badische Maschinenfabr. u. 
Eisengiesserei vorm. G. Sebold, und Sebold und 
Neff). Finishing machines for wood matches. 
Aug. 24. 

„ 3253 (1004). Haddan (Fiihrer). Explosives. 

Aug. 31. 
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I. -PLANT. APPARATUS. AND MACHINERY. 

E.nglish Patkxts. 

Kvaporatiny oi ('oucenlrnfaia Apparal'ts. J. jind ('. 
^McNeil, Gomiu, S<-C)tlaii(l. Eng. i'at. 20,777. Sept. 28, 
“ 1903. 

A HOLLOW sbnft. divided internally into .steam and wat<T 
spaces, is provided with projecting radial pipes, also 
divided internally into steam and water spaces, which 
latter communicate with the steam and water spaces of 
the sliaft. The wliole is arranged m a vacuum pan. Means 
are provided for rotating the shaft, for introducing the 
steam, and for allowing the condensed wmter to escape. 

— W. H. ( . 

lioastiny Chemicals and the like } Apparatus for , 

T. P. Thomas, J. L. liichardson, and P. Davies, Swansea. 
Eng. Pat. 21,896, Oct. 12, 1903. 

Tiru a|)paratu8, which is specially suitable for the manii- 
lacture of oxalic acid, consists of a shallow circular pan 
which can be rotated above a furnace. Above the pan 
are girders from which depend suitable, adjustable, sta- 
tionary stirrers. A cover luted in sand euclo'^es the pan 
and stirrers in such a way as to prevent the escape of the 
gases except by ibe proper exit. — W. H. C. 

Decantiny Fluids under Pressure ; Method of and Appa- 
ratus Jor . C. Sellensclieidt, and Filter u. Brautechn. 

Muschinen Fabr., A.-(l., vorm. L. A. Kuzingcr, Berlin. 
Eng. Pat. 23,183, Oct. 26, 1903. 
tiEE Fr. Pat. 338,188 of 1903 , this J., 1904, 600.— T. F. B. 

Casks or Vessels from which Liquid is Discharged under 

Pressure; Impts. in . 0. Imray, London. From 

Deutsche Stelnzeugwaaren Fabrik fur Canalisation und 
Chem. Ind , Friedrichsfeld, Gerinany. Eng. Pat. 14,752, 
June 30, 1904. 

The air inlet- and discharge-valves are operated by separate 
floats, in such a manner that the air supply is cut off before 
the vessel is quite emptied of liquid. The expansion of 
the compressed air completes the emptying. — W. H. C. 

Purifying Liquids by Cenlrijugal Force ; Apparatus for 
— . G. HagasBcr, Zwickau, Germany. Eng. Pat. 8481, 
April 13, 1904. 

The conical drum h and the distributing plate c are keyed 
upon the horizontal shall a, which is mounted above 


' a trench, and can ht- rotated. From the edge of r a 
I perforated metal !«heot h is arranged parallel to the 
j conical wall of the drum, and attached to one side of the 
I mud-collecting chamber d The liquid to he purified, e.g., 
' muddy W’ater, enters by the pipe g, which projects into the 
, driiJU h through a central circular opening. The mud, 
' along with a little water, is thrown by centrifugal forci 
i against the corneal wall of the drum, and passes into the 



mud collector d through the circular channel p, whilst the 
clear water, it is stated, passes through the perforated plate 
h , and flows away through e, e. At first a small stfeam of 
clear water also flows out of the opening t in the mud 
chamber, but when the latter is full, this Womes muddy, 
aud the apparatus is stopped and cleaned out. The clear 
water and muddy liquid flow away by the two channels 7n 
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■iiul n, either of which can be nhut off by the trap o. When 
ihe apparatus is running, the c)ear-water channel is left 
,,pen ; when muddy liquid begins to come out of i, this is 
dosed and the muddy-water channel is opened. — W. H. C. 

Whisktng, Agitating, and Mixing Machines. L. C. Reese, 
London. Eng. Pat. 14,484, June 27, 1904. 

Two sets of beaters, revolving the one within the other and 
11 ^ opposite directions, are carried upon a frame. The whole 
fits into slots arranged in the vertical sides of the pan, and 
can be removed if required. Suitable means for driving 
the heaters are provided. — W. H. C. 

UsiTKD States Patents. 

Ihtfiug Oven. M. M. Suppes and O. Phelps, Elyria, Ohio. 
L'.S. Pat. 768,203, Aug. 23, 1904. 

{)\ a suitable perforated base is arranged a movable slu'et 
metal cover, forniiiig the top and side w’nlls of the oven. 
Means are provided for heating and circulating the air, and 
for luting the cover with sand. — W. H. C. 

CrtfSiaUising Apparatus, K. von Sceiueu and E. Ruble, 
IJlieiufelden, and O. Fuller, Rasel. Swit/nuland. L.S. 
Put. 768,314, Aug. 23, 1904. 

Ske Eng. Pat. 19,034 of 1902 ; this J., 1902. 1386.— T. F. 11. 
Fbenoh Patents. 

lindioactive Substances ; Apparatus for Utilismg and 

Stoi ing — . E. Armet de Lisle. Fr. Pat. 341,833, 

\pril 1, 1904. 

1'he radium salt is contained in a glass cup covered by a 
plate of ebonite which is serewed down to the top of the 
ebonite cup in which the glass cup stands. The ebonite 
cup is placed in a leaden vessel with a screw lid, india-rubber 
lings being used to make tight joints. — L. F. G. 

Centrifugal Separator. Aktiebolaget Separator. 

‘Fr. I'at. 342,115. Feb. 9, 1904. 

Insiok the drum of the apparatus, which is provided with 
:i "tnew coA'er. two short \ertieal shafts are placed midway 
hi'tween lh(‘ ceiilre an;! tlie eireumferenec. Each shaft 
carries a set of curved blades, and a toothed wheel, which 
engages with another toothed whetd ti.xed to the central 
^huft, and is thus rotated in the reverse sense to the drum. 
The curved blades or rakes remove the stdid material 
deposited on the pervious wall of the drum, and carry it 
towards the centre, where it falls through an aperture into 
an annular space below, from ubich it is expelled by the 
action of centrifugal force through suitable holes to the 
oiitMde of the apparatus. The cover of the drum is pro- 
vided with an inlet pipe and a suitable di.stributor, and with 
bol(‘8 for the escape of the separated liquid. — L. F. G. 


which, under some conditions, breaks up into methane and 
j jmd carbon monoxide, CjH^COIOa-^ CHa.COH 4 OH«-> 

I CH, + CO -t- OHj. (3) In the case of more complex 
, hydrocarbons, these are to a large extent resolved intj 
; thermoschists prior to oxidation, e-g., CjHoj 

+ Hj. The change pmy extend even to the 
formation of carbon when a relatively small proportion of 
; oxygen is present. It is probable that such thermosebisms 
play an all-important part in high temperature changes 
I (explosions). (4) The reaction by which the oxygen is 
j introduced into the hydrocarbon molecule is regarded as 
being electrolytic in character, the electrolyte, /.c., con- 
ducting water, being the immediate source of the oxygen, 
whilst the oxygen molecule i>lay8 the part of depolarjser ; 

^ it is probable that the water molecules centribute hydroxyl 
rather than oxygen. The process may be formulated as 
involviog the conjugation of hydrocarbon with water 
(acting primarily as the catalyst or associating ogemt) and 
ox 3 gen, thus ^ 

OHH () CH,.OII HO 
u'^OIIh'^o'* HOH 110 

(.5) (’aihon dioxiile l.s the final product of the change, and 
in its formation from the monoxide the latter is first con- 
verted into formic acid. This affords an explanation of 
why the presciict* of so large a proportion of water is 
required in order that the explosive wave may attaia to 
its gre.'ite.st velocity, the affinity of water for carbon 
monoxide being relatively tiight, and tbe reversible change 
one which takes place mainly in the direction HCO(OH) -+> 
CO -f OHj. (6) Oxvgen has a marked influence in 
retarding the combustion of electrolytic gas, whilst hydrogen 
has the opposite effect, aod nitrogen retards the explosion 
less than does an excess of oxygen. In seeking for an 
explanation of these facts, the author points out that the 
stability of hydrogen peroxide is at a maximum at a high 
temperature, and that probably water is readily oxidised at 
temperatures such as prevail in explosions. Then, if the 
formation of water be regarded as involving the changes — 

11 OHH () HOII HO 

H OIIH 6 *■ IlOH H() 

alljOj < „ SH.O + 0,. 

it follows that water ami oxygen will mutually hold each 
other in check, owing to formation of hydrogen peroxide, 
which may k(‘ looked upon as relatively, if not entirely, in- 
operative as ail oxidising agent at high temperatures in 
presence of oxygen. The influence of hydrogen in accele- 
rating the combustion is also explicable by the above view, 
the hydrogen serving to promote the dissociation of the 
hydrogen peroxide, by diminishing the proportion of active 
oxygen present. — A. S. 


II.-FUEL, GAS. AND LIGHT. 

Combustion ; Retardation of by Oxygen. 

II. E. Armstrong. IToc Roy. Soc., 1904, 74, 39. 

Aci’ORiung to H. H. Dixoc, eurhon niunoxide, rather than 
the dioxide, is the initial product of the combustion of 
'"irbou and its gaseous compounds ; an.l the same author 
has shown that water plays a peculiar and all-impoitant 
piirt in the combustion of the monoxide ; and, further, that 
ill a number of cases oxygen is by fur the most effective 
diluent in retarding combustion. As an explanation of 
these results and also of later ones by Bone and Wheeler 
(CJhem. Soc. Trans., 1902, 81 , ^36 ; 19u3, 83 , 1074) and 
Bone and Stockings (this J., 1904, 601), the ttulhor puts 
forw'ard the following views ag to the mechanism of com- 
bustion: — (1) In the combustion of hydrocarbons, the 
hitter initially merely undergo hydroxylation. (2) At a 
vertain stage in the hydroxylation. therraoschisms begin to 
lake place. Thus dibydroxymethaoe breaks up as soon as 
it is lormed, into water and formaldehyde, which latter is, 
in turn, easily resolved into hydrogen and carbon monoxide, 
OHoCOH)^.^ CH 2 O -t- CO -b Hj 4- OHj. In like 

manner, dihydroxy ethane gives rise to acetaldehyde, 


Pentane Lamp; Investigations on the — — . C. C. Pater- 
son. Brit. Assoc., 1904. .1. Gas Lighting, 1904,87, 606. 
Investigations have he^^n earned ou4 at the National 
Physical Laboratory in luder to determine the influence on 
the Harcourt lO-camlle pentane lamp of variations in : 
(1) the barometric pressure, and (2) the amount of water- 
vapour jiresent in the air. Photometric comparLons were 
made against two large-bulb Fleniing-Ediswan electric stan- 
dard glow lamps. The double-comparison method w’aa 
employed, the electric lamps being used to standardise a 
comparison glow lamp anew for each experiment, so that it 
was only necessary to burn the standards for 5 or 10 minutes 
at a time. From tbe results of upwards of 60 observations 
under different conditions, such as are obtained in ordinary 
practice, the following formula has been deduced for cor- 
recting the candle-power t»f the lamp to the standard 
atmospheric conditions of 760 mm. of mercury and 10 litres 
of water vapour per cb. m. of pure dry air Candle-power 
« 10 -b 0*066 (10 — €) — U*0U8 (760 — 6), where e is the 
* humidity, and b the height of the barometer in mm. The 
; humidity « represent-s the number of litres of water vapour 
per cb. m. of pure dry air at the barometric pressure exist- 
ing at the lime so that if 6 = height of barometer in 
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iDin,, e ;a3 aqueous pressure, S] «« vapour pressure of carbon 
dioxide present in the atmoipliCTe, then « « ^ 

1000. The standard humidity of 10 litres per 1000, is the 
niQan value for three years found at the Kew Observatory. | 
From the formula given above it follows that a variation of | 
1 litre per cb. m. in the moisture causes a variation in j 
candle-power of about 0*7 per cent., and that a change i 
of 10 mm. in barometric pressure brings about an alteration 
of 0-8 per cent, in the illuminating power of the lamp. ! 

— A. S. 

English Patknts. | 

Briquets ; Process for Producing Pit-Coal and Coke . | 

O. Plate, Bonn, and J. l-iieb, Cologne, (ierman\. Eng. 1 
Pat. 17,074, Aug. 1903. 

Skb Er. Pat. of 1903 ; this .1., 1004, 15.— T. F. B. 

Fuel i Agglomerant for Use in the Manufacture of Com- , 

pressed , and a Process of Preparing the same. R. i 

Middleton, Leeds. Eng. Put. 17,471, Aug. 12, 1903. ! 

See Fr. Pat. 339.370 of 1904 ; this J., 1901, 709.— T. F. B. j 

Coke Orc7is. H. Koppers, Essen, Germany. j 

Eng. Pat. 17,283, Aiig. 8, 1903. 

See U.S. Pat. 7o3,14G of 1904 ; this J., 1904, 365. — T. F. B. 

Peat and Materials evolving Volatile Products ; Appa- 
ratus for Trcatinq . K. K. Carmichat*!. Eng. Pat. ‘ 

17,090, Aug. 16, 1903. 111., page 897. ^ i 

Burning Liquid Fuel} Apparatus for . P. Davies, 

Soutlifields, Surrey, and The Ilvdroleum Ltd., Lon- ■ 
don. Eng. Pat. 20,050, Sept. 17, 190.3. 

The invention relates more particularly to the eomlmstion ; 
chambers of apparatus of the type described in Eng. Pat. 
14,791 of 1898 (this ,1., 1899, 745). The combustion 
chamber claimed comprises a casing, preferably of metal, 
lined or not with refractory material, into which the fuel- 
supply-pipe projects ; and a laminated structure of refrac- 
tory material constituting the firing plate; the two com- 
municating wuth each otlicr at adjacent ends, and being 
situated and supported respectively nt the exterior and the 
interior of the heating chamber, furnace, fire- box, or the 
like. T’he laminated structure consists of angular membeis 
spaced apart, the outer members being rectangular or 
polygonal and the inner ones more or less L- shaped. — A. S. 

Gas producers. W. J, Crossley and T. Bighv, : 

Manchester. Eng. Pat. 21,149, Oct. 2, 19U3. ‘ i 

See Fr. Pat. 341,970 of 1904, following tlie'-e. — T. F. B. j 

Gas-Plant, comprising Generator Base, Gas Washer, i 
Gas Chamber, Cooling Water Fieservoir, and Motor ■ 
Cylinder Casing ; One.Part Foundation Frame for a \ 

Complete Suction . J. Hillenbrand, Eudwigshafeii- j 

on-Rhiiie, Germany. Eng. Pat. 11,853, May 24,1904. , 
Under Internal. Couv., Jan. 25, 1904. I 

A coMiiiNEP frame and base for a complete gas plant and i 
motor is formed so as to receive the different parts, us indi- 
cated by tho title, and combine them into a compact unit, ! 
the frame and base being cast in one piece, or consisting of | 
several eastings bolted together.— H. B. j 

Gas } Apparatus for Generating . F. E. Guilbaud, [ 

ijevullois-Perret, France. Eng. Pat. 11,948, Ma\ 25, ' 
1904. ' ; 

GENEHATOR for the production of low-grade gas is charged 
continuously from below by means of Archimedean screws, 
which convey the fuel into the lower part of the combustion 
shaft of the generator. A water-sealed trough receives the 
cinders, which fall from an outlet arranged a short distance 
above the fire-grate. A superincumbent body of incan- 
descent fuel prevents the escape of smoke in the gas j 
produced. The Archimedean screws may be arranged 
horizontally! to feed the fuel through a conduit curving 
upwards into the vertical combustion shaft; or they may 
work; in straight, inclined eondaits, arranged almost 
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tangentially to the inner circumference of the shaft, so 
that a slight rotary movement is imparted to the staok of 
fuel in the shaft.- -H. B. 

Air-Gas; Appai'atus for Producing . G. C. Diehl 

H. M. Showalter, W. H. Grube, and J. W. 8bowalter| 
Butler, Ind , U.S. A. Eng. Pat. 14,007, June 21, 1904. 

Gasoline is fed under pressure from a closed reservoir into 
a vaporising retort, which is heated by means of a burner 
supplied with gas from the retort. The main bedy of gas 
produced is injected, along with air, into a pipe which rises 
through the reservoir itself and thence to the place of con- 
sumption, this pipe, from its lower end to the part which 
comes out of the top of the reservoir, being surrounded 
a wider pipe, serving as a jacket through which a stream of 
warm air rises and prevents the condensation of the gas by 
the cold gasoline. The reservoir is provided at the top with 
a safety valve, consisting of an upright pipe leading to the 
outer air and having a diaphragm or ^alve adapted to give 
way if the internal prei^sure becomes excessive, a by-pass 
pipe permitting the escape of air while the reservoir is 
being refilled with gasoline. — H. B. 

Gasification of Coal or other Materials in the Production 
of 11 Inmnutling or Heating Gas; Apparatus for Use in 

the . C. ( '. Carpenter, London. Eng. Pal. 14,7lH, 

June 30, 1904. 

A \E]ni( AL retort opens at its lower end into a horizontal 
eliamber, in which coke or other re.sidiial material collects, 
in the horizontal chamber is a “ jmsher,” for the removal 
of the coke. The pusher consists of a cutter, which cuts 
through the pile of coke at the intersection of tho vertical 
retort and the horizontal chamber, and a shield behind thi* 
cutter, which prevents the coutenis of the vertical retort 
lulling behind thi* head of the pusher. — W. C. H. 

United States Patents. 

Peat Blocks; Mannfachire. of . F. W. (Jaertner, 

St. Petersburg. U.S. Pat. 768,445, Aug. 23, 1904. 

A coni), dry mixture (*f jieat, powdered rosin, and pow'dered 
sulphur is suliji'cted to pressure and slight healing. 

— W. H. G. 

Hydrocarbon Burner, k. M. Hunt and T, Mirk, San 
Francisco. U.S. Pat. 768,367, Aug. 23, 1904. 

The burner comprises a rectangular frame ; a horizontal 
partition wall in the same, having a series of openings at the 
sides ; air flues extending longitudinally below’ and com* 
municating willi the openings; a longitudinal vaporising 
flue upon the partition, between the openings, provided with 
slits allernately up«»ii the sides and top, and with a feeding 
arrangement for the hydroearhon, and a body of broken 
refractory material within the frame, covering the top and 
sides of the vaporising flue and partition wall. — H. B. 

Hydrocarbon Burner [Furwcfce]. A. M. Hunt and T. 
Mirk, San Francisco. U.S. Pat. 768,368, Aug. 23, 1904. 

The furnace consists, as shown in the diagram, of a 
closed outer w’sU, with an opening in the lower part of one 
end to admit air; the combustion chamber is formed by tw'o 
horizontal partitions, extending nearly the entire length of 



the outer casing, the upper partition having an opting, 9, 
to admit the air; the side walls of the outer oasing also 
form the side walls of the combustion chamber. The hydro- 
carbon is introduced through the nozzle 4, fixed a1[ 
immediately below' the opening 9. — T. F. B. 
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Oita-Generator. J. H. Eustace, Assipnor to J. Williamson, | 
Chicago. U.S, Fat. 767, «1 7, Ang. 9, 1904. | 

I'liK generator consists of a furnace for heating fuel and 
superheating steam. Above the furnace, and communicating ' 
ivith it, is a carburetter, by the side of which is a super- 
heater, each ol these being filled with chequer brickwork, j 
\t one end the carburetter and superheater communicate, 
and at the other end they are closed to each other. Coni- 
jnunicating with tbc furnace is a chamber in which the 
superheated steam and “ carbonaceous oil " mix, and pass 
alto the carburetter, and thence into the superheater, 
where the fixed gas is formed. — W. ( ’. H. 

Waste GcLses; Process of Ulilisintj . A. Sehtitt, 

Charlottenburg, (iermauy. U.S. Fat. 768,-104, Aug. :i3, | 
1904. I 

Hot waste gases are brought into contact with water iu a , 
/linely-divided condition travelling in an opposite direction, | 
the water being thus heated to the boiling point. The 
amount of water supplied is greater than can he converted 
into steam ; the portion remaining liquid absorbs impurities 
from th<' gasi-s. Tin* vapour and the purified gases are I 
utilised in heating a liquid of low boiling point. — E. S. 

G(is-(rash{t»<f Mechanism. \. M. Hunt and W. S. Dole, i 
San Francisco. I’.bi. Fat. 71)8,369, Aug. ‘J3, 1904. l 
Hkiween the gas-producer and scrubber arc', arranged a ^ 
number of washers, eomprislng u series of eompartmenis 
containing the washing liquid, through which the gas has I 
to bubble on its w;iy to the scrubber, means being pro- , 
vided for closing the passage through anv of the washers at 
will.— H. II. * I 

/ 

Elect ncal Apparatus for Clcan'mj Gas. C. G. Ilardie. 
U.y. Pat. 76H,4.’>0, Aug. 23, 1904. XI. A., page 904. i 

Invandcscent Filaments ami Mantles ,* JMnnnJactnre of 

. A. M. Flaissetty, Fu^-is. U.S, I’at. 768,o73, 

Aug. 23, 1904. 

Si t Fr. Fat. 321,803 of 1902 ; this ,1., 1903, 291.— T. F. B. ' 
Fuicncii Fatents, 

J'licl Bviquetlcs and Iheir Ala/niJ'acliire. AI (1. Larondie. 

Fr. Fat. 338,8()3, Juno 13, 1903. 

Till’ fuel consists of 91 -.S purls of coal, 8 parts of cellulose, 
and 0*2 part of dry sodium nitrate. The cellulo.se, in the 
form of lags, is treated in an autoclave with a dilute soda- 
lyc, and wanned till a clear pulp resulis. This pulp is 
ihen mixed with crushed coal treated with a .solution of 
:^odiiun nifrale, and the mixture thorongidy heated and 
stirred. The mass is then heated in an autoclave iiuder a 
pressure of e’ght atmospiieres, and, when dry, compressed 
ink/ blocks b} a hydraulic pres.s. — L. F. (1. 

Ayglomeraiintf Finclg-dioided Materials [^Emd Briquettes, 

§c.] ; Frucr.ssfor . Soe. Anon, des Mine-^de Hoinlle 

de Monlrelais, Aloiizell et Lauguin. Fr. Fat. 341,7 ,'jI, 
April 1, 1904. 

anthracite, lignites, peat, sHwdu.st, leather w^aste, or 
'Other similar mateiial is treated with a solution of a colloid, 
Mieh as gelatin, gum, or rosin, to which a suitable ovidising 
agent, sucli as formol, potassium permanganate, potassium 
bichromate, or iron perchloride has been added, and the 
mass formed into block.s and dried. For instance, 92 parts 
of sawdust are mixed with 8 parts of a solution containing 
3 per cent, of gelatin and 2 per cent, of formol. I'ln* 
block, after drying, is stated to possess all the jiropertie.s ' 
of wood, and can bo worked and cut. — L. F. G. I 

Agylutinant for Agglomerating Finely-divided Materials, j 
which becomes Insoluble after Drying. [^Fuei Briquetlcs, i 
\Ve.] Soc. Anou. des iWiiies de Houille de Aloutreluis, j 
Mouzeil etLftiiguin. Fr. Fat. 341,752, April 1, 1904. 

Tub agglutinant is used for the materials specified in 
Fr. Fat. 341,751 (see preceding abstract), and consists of 
1 part of gelatin, to which one-twentieth part of potassium 
bichromate has been added, dissolved in 4 parts of water. 


This is then mixed with 99 parts of anthracite powder, the 
mas-s formed into balls, and dried for four to Idve hours at 
a temperature of 109° — l.'iO'^ 0. — L. F. G. 

Fuel; Manufacture of Artificial . Graigola Merthyr 

(Jo., Ltd. Fr. Fat. 341,771, March 30, 1904. Under 
Internat. (kmv., April C, 1903. 

See Eng. Fat. 7871 of 1903 ; this J., 1904, 539. —T. F. B, 

Gas Producers; Apparatus for liegulating the Supply of 

Steam to . M. V. Guignurd. Fr. Fut. 341,791, 

March .31, 1904. 

lx this appunituB the pressure in the exhaust of the motor, 
which is fed by the producer, is utilised for regulating 
automatically the supply of steam to the producer, in 
necordaneo with the gus consumption. A branch pipe from 
the exhaust enters the upper i-nd of a closed box containing 
water, and, at each explosion of the motor, the pressure 
created temporarily within the box forces some of the water 
up a pipe into a tanx above. This tank has an outlet so 
adjusted that, as the speed of the motor increases (the 
amount of water forced up into the tank increasing accord- 
i'^'^iy)) (he lexelof the Avater in the tank rises, and vice 
versa. The water flowing out of the tank passes down into 
the box again, tlirough a non-return valve ; there is thus au 
almost continnou)* circulation of the water in the box and 
tank. A float inside the tank is connected to the steam- 
supply valve of the producer, and hence, us the float lises 
or falls with the level of the water, the steam supply is 
regulated, — H. B. 

Gas Vroducers, \V. J. Ci ossleyand T. Eigby, Fr. Pat. 
341,970, April 7, 1904. 

A GAS producer, the lower end of which rests within a 
Indraidic seal, is provided with a rotary conical t grate, 
mounted on bull bearings carried by a central cylinder into 
wbich the air. oi air and steam, is led on its way through 
tile grate. 'Phe mechanism for rotating the grate is pro- 
tected from excessive heating by being situated iu on« of 
the conduits through which the air, or air and steam, is led 
to the central cylinder. The conical grate is of such size 
as to support onl\ a part of the superincumbent fuel, so 
that the rotation may he effected easily. — 11. B. 

Barytic Ores ; Preparation of for the Production of 

a Double Carbide of Barium and Calcium. J. Cartier. 
Fr. Fat. 342,036, April 11, 1904. VII., page 901. 

m.-DESTEUCTIVE DISTILLATION, 

TAE PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

English Patents. 

Peat and Materials Evolving Volatile. Products; Appa- 
ratus for Treating . E. K. Carmichael, Edinburgh. 

Eng. Fat. 17,096, Aug. G, 1903. 

Peat powder, obtained by drying and separating the fibre 
from peat i-u an .npparatus Avhich lorms a part of this patent, 
is fed through a hopper into a horizontal cylinder provided 
with a rotating rod, on Avhicli are fixed blades to convey the 
material along the cylinder to an outlet at the further end. 
'Jhero arc several of such cylinders arranged one above the 
other in a furnace, the mateiial being conveyed from one 
to the other by similar rotating rod". The furnace is so 
arranged that the loiver tubes are more strongly heated. 
The volatile products arc removed from each cylinder by 
means of outlet pipes, and tbc hot carbonised material 
from the lowest cylinder is led through a pipe which paiaes 
through a boiler containing water, the steam thus generated 
being led back to the lowest carbonising cylinder, thereby 
generating water-gas. — T, F. B. 

Filtering and Washing [Luhricating'] Oils ; AppCLTtitus 
for -t — . C. W. Brcwii. From \\\ F. Wardeii* ifeag. 
Fat. 14,216, June 23, 1904. XII. , page 905. . ^ 
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Fbicnch Patent. 

Benzene, Alcohol, Oil of Txtrpentive, ami Petroleum ; 
Process for Hendering — - Uninjlammable, (J. H. 
Dilette and J. Talabot. Fr. Pat. 341,927, Feb. 10, ly04. 

Caiihon tetrachloride is added to the following substances 
in the projKTtions given to produce nori-inflaxninablo pro- 
ducts . benzene or mineral oils, about 15 pe; cent. ; alcohol 
iir oil of turpentine, about rui p«r cent. (See also Fr. Pat. 
311,158 of 1904; this J., 1904, 885.)— T. F. B. 

IV.-COLOOEING MATTERS AND 
DYESTUFFS. 

Kngi.isii Patents. 

p~Ac(‘hjlami(lo o-nmidopheno!, and [/!"'>] Ih/cslnffs there- 
from; Marmjiieture of . J{, B. Bansfoid, Upper 

Norwood. From L. Ca^'^ella and ('o., Krankfort-ou- 
iNfaine, Germany. ICng. Ikit. 22,289, Oct. 15, 19(>;i. 

/5“Acetylvminoi'HKN()i, is nitrated at a low temperature and 
the nitro compound rtducvd, p-acetainino-o-annnophenol 
being obtained. On coupling the diazo compound ot this 
^ubstance with aumie.‘<, jihcnols, or their dernatixes, azo 
dyestuffs dxcing xanoiis shades are produced. Thus, the 
dyestuff obtained by con) ling with 1 .8 - aminonaphthol- 
.5*,sulphonic acid gixes blm.-h-violet shades on wool, con- 
verted into blackisli-blue on chroming; whilst that obtained 
from 2.5-uniinonaphil ol 7 Fulplionic acid gi\os red shades, 
converted into blacki^li-violct on chroming. The dyestuffs 
obtained by coupling xvitli tlie following compounds arc 
also describ(‘d : ainii onaplitlK/'monosnlphoinc atids 2.3.G 
.nd 2.(!.8; ammona])hthol(li,'.iilph <iiie acids 1.8.3 0 and 
I .8.2.4 ; dib\dio.\MiaphtluilcncmonoMilphonie acid 1.8.4 ; 
<ind t ihy Jid\ Miaplitlialcucdisulphonic acid 1 .8-3.G. 

- T.F B. 

Sulphur JJiivs \Sidptnde 7d//c.s/u^'.sJ ; Mannfaeita e of 

Colour. )ig Matlvrs <f the CYa.v.s hioitn at , and of 

an Intel mediate Prodeet oj the said jyanufaetun’. 
il. C. ('osway ami the 1 iiiicd Alkali Go, Ltd., 
pool. Fug. Pat. 22,90(1, Oct. 23, 1903. 

Dj.mthoiien/ene and Milphanilic acid are heated togcthci 
in alkaline solution, ami the .solution acidified; tin* i)fO(luct 
obtained thus is salted out ot the solution, and heated with 
an equal weight of p-aniinophenol, six times its weight of 
‘-odium sulphidis ami one halt its weight of sulphur, until the 
rru‘It becomes dt x . 'J'be rc-ulling priuhict (ixes green shades, 
last to light, acids, and alkalis.- — ']'. F. B. 

Anthracene Senes; Pi'-diirtlon of Colouring Matters if 

the , and of In'enni diote Products relating thereto 

[Anthracene Dijest Ilfs'] J. V. .Johnson, Loudon. From 
Badischc .\nilin nnd huda Fabrlk, faidwigshufcn, (Jer- 
many. Kng. Put. 2.3,179, Oct. 20, 1903, 

ske Addition, of Oct. 20, luo3, to Fr. Pal. 319,018 of 1902 ; 
this J., 1904, 858.— T. F. II. 

Sulphurised [Sulphide] Dgcsluff's ; Manvfaetiire of . 

O, Imniy, London. From Soc. Cheni. Jnd. in Basle. 
Eng. Pat. 23,188, Oct. 2b, 1903. 

8j:b Fr. Pat. 337,310 of 1903 ; this J., 1904, 480.— T F. B. 

(rlncosidcs possessing Colouring or Tanning Propeities; 

Processes for Eat/ acting fi om Vegetuhlr Matters , 

find the Prod nets resnUmg Jiom such Processes. h\ ,J. 
Oakes, Nexv Vork. Eng. I’at. 9932, April 30, 1904. 

See U.S. Fat. 759,008 of 190 I ; this J., 1904, 004.— T. F. B. 

D KITED States Patent. 

CPycollic Acid Anilide Orthocarboxylie Acid and Pioeess 
ff Making Indigo. B. llomolkn, Frankfort, and F. von 
Bolzano, As.signors to Farbwerke vorrn. Meister, Lucius 
nnd Brdning, Hoccbst-oii-the-Maiue, Gernmny. U.S. 
Pat. 768,456, Ang. 23, 1904. 

8 EE Eng. Pat. 4538 of 1903 ; this J., 1904, IG.— T. F. B. 


Fbench Patents. 

Basic Dyestuffs ; Prodnetum of Soluble Salts of — — . 
Badisebe Anilin und tSoda Fabnk. Fr. Pat. 386,857, 
June 11, 1903. 

8ee Frg. Pat. 12,681 of 1903 ; this J,, 1904, 485.— T, F. B. 

Anthracene Series } Production of Dyestuffs of the -. 

Badische Anilin uud Soda Fabrik. Second Addition, dated 
March 2, 1904, to Fr. Pat. 338,529, March 30, 1903. 
Under Internat. Conv., Feb, 12, 1904. 

See U.S. Pat. 763,233 of 1904 ; this J., 1904, 7 17.— T. F. B. 

Sulphide Dyestuffs ; Process of Making Yellow Act.- 

Ges. f. Anilmfabr. Fr. Pat. 341,798, March 31, 1004. 

Siii.emnE dyestuffs, dyeing clear }ellow shades from sodium 
sulphide solution, are obtained by heating equimolecular 
quantities of m-toluylcnediamine and diformyhp-phcnylene. 
fliarmnc xvith sulphur to 220 '- - 230"^ U. Ly raibiuir the tem- 
perature of the reaction, or by icdiu'ing the quantity of 
«lifcnn>l-jo-})henylenediamine, dyestufls gixing more orange 
shades are produced. — T. F. B. 

Lakes [ from Azo Dyestuffs] ; Proce.ss fvr Preparing . 

Soc. Anon. J’rod. F. Bayer ct the. Fr. I’at. 341,867, 
April 2, 1901. XIII. A., page 906. 

Antkraguinoiie Derieaiires [Anthracene Dyestuffs] ; Pro- 
duction of . Soc. Anon. Prod. F. Bayer et Cie. 

Fr. Pat. 342,195, Ajiril 1 1, 1901. Under Intel nat. Coux., 
Kov. 26, 1903. 

On treating alizarin xvith fuming sulphuric acid or xxith a 
mixture of anlijdrous sulphuric acid and hone acid, und 
saponifying the resulting snlplinne ether, the hitherto 
unknown 1 .2.5-trihydroxyanthraqumone is obtained. It 
dyes cotton mordanted with aiiini pure Iduish-rcd shades, 
and gives violet-blue shades on chrome-mordanted cotton. 

— T. F. B. 

V.-PREPARING, BLEACHING, DYEING. 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Sill Mordanting. C. Knapstein. Fiirher-Zeit., 1901, 

15, 248—250. 

The paper is a polemical one, and adduces sundry cases in 
xxhich P. Heel munn’s xvork on the various theories of the 
luoidaixting jirocess (see this J , 1904, 820) does not agree 
with facts ob^ervcd in actual dyeing practice. — T. F'. B. 

Tannic and Gallic Acids ; Determiiiaiion of . 

W. V. Dreuper. XXTIL, page 913. 

English Patents. 

Dressiny ]\faferial ; Method of Producing a Consisteni 

Duitfree Surgical . E. M. Sello, Loudon, Eng. 

I’at. 15,276, .July 8, 1904. 

The “ fleecy'’ material is passed, directly it comes from the 
carding machine, between heated roller, the steuric acid 
adliciiijg to the matenal being thereby melted, aud iiiipart- 
ing a gloss to the material. — T. F. B. 

Woollen Fabrics and other Fibres or Materieds adapted to 

be. Felted; Fulling of . H. J. Haddan, Jvondon. 

From A. Elosegm, Tulosa, Spain. Fug. Pat. 13,090, 
June 9, 1904. 

Woollen fabrics or other materials suitable for feltiug are 
exposed to the mechanical action of compression, either by 
pa^siug hetxveen cylinders or by stamping, the fabric being 
heated at the same time by hot water or steam. The iisii^ 
treatment with alkali, acid, soap, &c., is omitted. — T. F. B. 

Mercerising Yarn; Apparatus for . W. P. Thompson, 

London. From A. Wvser, Aarau, Switzerland. 'Eng. 
Pat. 22,189, Oct. 14, 1903. 

A ST.vND is fixed on the edge of the mercerising tank on 
W’hich the reel is placed after meicerising, to allow it to 
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Oita-Generator. J. H. Eustace, Assipnor to J. Williamson, | 
Chicago. U.S, Fat. 767, «1 7, Ang. 9, 1904. | 

I'liK generator consists of a furnace for heating fuel and 
superheating steam. Above the furnace, and communicating ' 
ivith it, is a carburetter, by the side of which is a super- 
heater, each ol these being filled with chequer brickwork, j 
\t one end the carburetter and superheater communicate, 
and at the other end they are closed to each other. Coni- 
jnunicating with tbc furnace is a chamber in which the 
superheated steam and “ carbonaceous oil " mix, and pass 
alto the carburetter, and thence into the superheater, 
where the fixed gas is formed. — W. ( ’. H. 

Waste GcLses; Process of Ulilisintj . A. Sehtitt, 

Charlottenburg, (iermauy. U.S. Fat. 768,-104, Aug. :i3, | 
1904. I 

Hot waste gases are brought into contact with water iu a , 
/linely-divided condition travelling in an opposite direction, | 
the water being thus heated to the boiling point. The 
amount of water supplied is greater than can he converted 
into steam ; the portion remaining liquid absorbs impurities 
from th<' gasi-s. Tin* vapour and the purified gases are I 
utilised in heating a liquid of low boiling point. — E. S. 

G(is-(rash{t»<f Mechanism. \. M. Hunt and W. S. Dole, i 
San Francisco. I’.bi. Fat. 71)8,369, Aug. ‘J3, 1904. l 
Hkiween the gas-producer and scrubber arc', arranged a ^ 
number of washers, eomprislng u series of eompartmenis 
containing the washing liquid, through which the gas has I 
to bubble on its w;iy to the scrubber, means being pro- , 
vided for closing the passage through anv of the washers at 
will.— H. II. * I 

/ 

Elect ncal Apparatus for Clcan'mj Gas. C. G. Ilardie. 
U.y. Pat. 76H,4.’>0, Aug. 23, 1904. XI. A., page 904. i 

Invandcscent Filaments ami Mantles ,* JMnnnJactnre of 

. A. M. Flaissetty, Fu^-is. U.S, I’at. 768,o73, 

Aug. 23, 1904. 

Si t Fr. Fat. 321,803 of 1902 ; this ,1., 1903, 291.— T. F. B. ' 
Fuicncii Fatents, 

J'licl Bviquetlcs and Iheir Ala/niJ'acliire. AI (1. Larondie. 

Fr. Fat. 338,8()3, Juno 13, 1903. 

Till’ fuel consists of 91 -.S purls of coal, 8 parts of cellulose, 
and 0*2 part of dry sodium nitrate. The cellulo.se, in the 
form of lags, is treated in an autoclave with a dilute soda- 
lyc, and wanned till a clear pulp resulis. This pulp is 
ihen mixed with crushed coal treated with a .solution of 
:^odiiun nifrale, and the mixture thorongidy heated and 
stirred. The mass is then heated in an autoclave iiuder a 
pressure of e’ght atmospiieres, and, when dry, compressed 
ink/ blocks b} a hydraulic pres.s. — L. F. (1. 

Ayglomeraiintf Finclg-dioided Materials [^Emd Briquettes, 

§c.] ; Frucr.ssfor . Soe. Anon, des Mine-^de Hoinlle 

de Monlrelais, Aloiizell et Lauguin. Fr. Fat. 341,7 ,'jI, 
April 1, 1904. 

anthracite, lignites, peat, sHwdu.st, leather w^aste, or 
'Other similar mateiial is treated with a solution of a colloid, 
Mieh as gelatin, gum, or rosin, to which a suitable ovidising 
agent, sucli as formol, potassium permanganate, potassium 
bichromate, or iron perchloride has been added, and the 
mass formed into block.s and dried. For instance, 92 parts 
of sawdust are mixed with 8 parts of a solution containing 
3 per cent, of gelatin and 2 per cent, of formol. I'ln* 
block, after drying, is stated to possess all the jiropertie.s ' 
of wood, and can bo worked and cut. — L. F. G. I 

Agylutinant for Agglomerating Finely-divided Materials, j 
which becomes Insoluble after Drying. [^Fuei Briquetlcs, i 
\Ve.] Soc. Anou. des iWiiies de Houille de Aloutreluis, j 
Mouzeil etLftiiguin. Fr. Fat. 341,752, April 1, 1904. 

Tub agglutinant is used for the materials specified in 
Fr. Fat. 341,751 (see preceding abstract), and consists of 
1 part of gelatin, to which one-twentieth part of potassium 
bichromate has been added, dissolved in 4 parts of water. 


This is then mixed with 99 parts of anthracite powder, the 
mas-s formed into balls, and dried for four to Idve hours at 
a temperature of 109° — l.'iO'^ 0. — L. F. G. 

Fuel; Manufacture of Artificial . Graigola Merthyr 

(Jo., Ltd. Fr. Fat. 341,771, March 30, 1904. Under 
Internat. (kmv., April C, 1903. 

See Eng. Fat. 7871 of 1903 ; this J., 1904, 539. —T. F. B, 

Gas Producers; Apparatus for liegulating the Supply of 

Steam to . M. V. Guignurd. Fr. Fut. 341,791, 

March .31, 1904. 

lx this appunituB the pressure in the exhaust of the motor, 
which is fed by the producer, is utilised for regulating 
automatically the supply of steam to the producer, in 
necordaneo with the gus consumption. A branch pipe from 
the exhaust enters the upper i-nd of a closed box containing 
water, and, at each explosion of the motor, the pressure 
created temporarily within the box forces some of the water 
up a pipe into a tanx above. This tank has an outlet so 
adjusted that, as the speed of the motor increases (the 
amount of water forced up into the tank increasing accord- 
i'^'^iy)) (he lexelof the Avater in the tank rises, and vice 
versa. The water flowing out of the tank passes down into 
the box again, tlirough a non-return valve ; there is thus au 
almost continnou)* circulation of the water in the box and 
tank. A float inside the tank is connected to the steam- 
supply valve of the producer, and hence, us the float lises 
or falls with the level of the water, the steam supply is 
regulated, — H. B. 

Gas Vroducers, \V. J. Ci ossleyand T. Eigby, Fr. Pat. 
341,970, April 7, 1904. 

A GAS producer, the lower end of which rests within a 
Indraidic seal, is provided with a rotary conical t grate, 
mounted on bull bearings carried by a central cylinder into 
wbich the air. oi air and steam, is led on its way through 
tile grate. 'Phe mechanism for rotating the grate is pro- 
tected from excessive heating by being situated iu on« of 
the conduits through which the air, or air and steam, is led 
to the central cylinder. The conical grate is of such size 
as to support onl\ a part of the superincumbent fuel, so 
that the rotation may he effected easily. — 11. B. 

Barytic Ores ; Preparation of for the Production of 

a Double Carbide of Barium and Calcium. J. Cartier. 
Fr. Fat. 342,036, April 11, 1904. VII., page 901. 

m.-DESTEUCTIVE DISTILLATION, 

TAE PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

English Patents. 

Peat and Materials Evolving Volatile. Products; Appa- 
ratus for Treating . E. K. Carmichael, Edinburgh. 

Eng. Fat. 17,096, Aug. G, 1903. 

Peat powder, obtained by drying and separating the fibre 
from peat i-u an .npparatus Avhich lorms a part of this patent, 
is fed through a hopper into a horizontal cylinder provided 
with a rotating rod, on Avhicli are fixed blades to convey the 
material along the cylinder to an outlet at the further end. 
'Jhero arc several of such cylinders arranged one above the 
other in a furnace, the mateiial being conveyed from one 
to the other by similar rotating rod". The furnace is so 
arranged that the loiver tubes are more strongly heated. 
The volatile products arc removed from each cylinder by 
means of outlet pipes, and tbc hot carbonised material 
from the lowest cylinder is led through a pipe which paiaes 
through a boiler containing water, the steam thus generated 
being led back to the lowest carbonising cylinder, thereby 
generating water-gas. — T, F. B. 

Filtering and Washing [Luhricating'] Oils ; AppCLTtitus 
for -t — . C. W. Brcwii. From \\\ F. Wardeii* ifeag. 
Fat. 14,216, June 23, 1904. XII. , page 905. . ^ 
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«ontroll^ hy meaus. of a perforated noaale fiaed tm the eml 
of the disehar^e tube. I'he eeparator coasiste of en upright 
■cylindrical vc'Sel with couioat bottom : the upper part of 
this vesnel is divided into two compartments by a plate 
•extending about halfway down the vessel, whilst at the 
bottom of the cone (i.e,, at the apex) is piovided a conical 
-cap, resting on feet fixed to the vessel. The stannic oxide 
falls to the bottom of the vessel, and is prevented by the 
■cop from rising' again in the vessel. When a sufficient 
deposit has collected, it is drawn off, and filtered through a 
prehs. The water, freed from the stannic oxide, overflows 
from the separating vessel by means of a pipe provided in 
the compartment not containing the inlet pipe.—T. F. B. 

Fabrics printed with Metallic Powders ; Process of 

Compression for . 0. Ostersetzer. Fr. Put. 341,89*j, 

April 6, 1904. ' 

*ro remove the metallic glitter, the materials arc compressed 
with heated plates or cylinders the surfaces of which are 
rfiocly engraved either with lines or dots. — A. B. S. 

Printing of F'abrics. Soc. Anon. TArt Industrie!. 

Fr. Pat. 341,875, April 8, 1904. 

Tuk dry colouring matters arc made into a thick paste 
•with boiled linseed oil, and this is thinned, according to 
the material to be printed, with a mixture of equal ports 
•of heavy petroleum and ammonia. To this mixture is 
^dded some silicate of potassium solution containing about 
•80 grms. of sugar per litre. 'J'he colouring matter is fixed 
by the silicate which also combines w'ith the sugar; the | 
Jlatter prevents the colour from being too brittle. The j 
•ammonia counteracts / the smell of the linseed oil and j 
jietroleum and accelerates the drying of the colours. 

—A. B. S. 

m-ACIDS, ALKALIS. AND SALTS. 


SnOUSH PA£ii»T. 

Lead Dithionate ; Making — , A. G. Betts, Troy," 
N.Y., U.S A. Eng. Pat. 15,308, July 8, 1904. 
SuLPHUii dioxide gas is passed through water in which native 
manganese dioxide, in fine powder, is suspended. The 
necessary amount of lead dithionate is added to decompose 
any manganese sulphate which may have formed, and the 
solution of manganese dithionate is then treated with lead 
peroxide, to obtain lead dithionate in solution, and a pre- 
cipitate of maugaiicse dioxide. — E. S. 

United States Patents. 

Svlphnric Acid Plant. A. Zanner, Brussels, Belgium. 
U.S. Pat. 768,108, Aug. 23, 1904. 

The plant includes a rousting furnace, Glover tower, and 
heating flue through which the gases pass to the tower, 
within which flue removable concentrating pans are set. 
These pans have an inlet supply pipe traversing the flue 
ivall at the end near the tower, and are fed from without. 
A discharge pipe also extends through the ■wall at the end 
near the furnace. Vapour exit openings discharge into the 
flues. See also U.S. Pat. 693,635 of 1902; this J., 1902, 
476.— E. S. 

Carbonic Acid Gas ; Manufacture of . W. J. Knox, 

Assignor to G. VN'estingtiouse, both of I’ittshuig, Pa. 
U.S. l*at. 768,230, Aug. 23, 1904. 

The pr(>ceBs consists in heating carbon dioxide gas, and 
passing it through carbonates or “ curbonic-acid-cont.aining 
substances,” which then yield a further portion of the gas. 
A poition about equivalent to the portion thus added is 
withdrawn, and the remainder is reheated, and is passed 
continuously through the carbonates, &c., the evolution of 
the gas being increased by circulation of steam through the 
system. — E, S. 


Carbon Dioxide and Soluble Nitrites ; Iteaction between 
— ( B. B. iNloorc. J, Arner. Ghem. Soc., 1904, 26, 
959—961. 

In order to obtain conclusive evidence as to whether carbon 
■dioxide does or does not liberate nitrous acid from a solu- 
«lon of potassium or sodium nitrite, the following experi- 
ments were made : — Three small bottles were filled with 
<«) distilled water, (5) and (<) concentrated potassium 
nitrite solution. Garbon dioxide was passed into (a) and 
hut not into (c) until the liquids were saturated, and 
.a strip of iodised starch paper was suspended in each 
bottle ^ in. above the liquid. After six miniues the paper 
in bottle (b) was quite blue, whilst the papers in the other 
two bottles remained unchanged, even after several hours. 
Similar experiments, using papers dipped in a solution of 
.m-phenylenediamine hydrochloride and also others dipped 
in a solution of ferrous sulphate, gave confirmative results. 
On repeating the experiment w ith solutions of sodium nitrite 
and silver nitrite, instead of a soluiion of the potassium ‘^alt, 
similar results were obtained, proving that nitrous acid is 
.also liberated from these nitrites by the action of carbon 
•dio.xide. — W. P. S. 

JF^errous Salt Solutions; Oxidation (f - ■■■■■. E. Jordis 
and H. Vierliiuf. Z. Elektrochem., 1904, 10, 679—682. 
The diflPerences in behaviour of solutions of ferrous ammo- 
nium sulphate, according to the method used to purify 
the salt, are ascribed in large measuro to the slight variii- 
tions in constitmioii of the salts obtained. The small 
■electrical conductivity of a solution of the salt precipitated 
with alcohol is, however, chiefly duo to the pieseuce of 
nlcohol which has adhered to the erystuis. The oxidation of 
dilute solutions (1/1000 mol.) by means of oxygen was 
chiefly studied. Piatinum wae found td accelerate the oxida- 
tion, as also difi an elevation of temperature. The precipitates 
•obtained with and without platinum dififered considerably 
in constitution and appearance. In the former case the 
precipitate was fine grained, bright yellow and insoluble in 
■dilute acids, whereas in the latter it was coarser, of a red 
colour, Wnd easily soluble^ These obeervatiouH agree with 
and eitend tho»e of Graham (Phih Trans., J861, 161. 
208— 213)*— K. 8. H. , 


Feknch Patents. 

Lend Chambers \_Su}phuric Acid'] ; Pnherisalion of Water 

in , hg aid of the Gases of the Pyrites Furnace. 

IL Dclplace. Fr. Pat. 342,117, Feb. 15, 1904. 

The furnace gases, after being cooled, and before entering 
the Glover toner, are passed through u column in wliich 
they are washed with strong sulphuric acid, in order to 
absorb any sulphuric anhydride present. 'I'ho gases arc 
then compressed, and admitted to a reservoir, whence they 
are supplied to the injectors. The injectors consist of 
J-shaped tubes into the long limbs of which the current of 
water enters. The mouths of the shorter limbs are covered 
by circular plates of greater diameter than the tubes, the 
plates being surmounted by small cones against the apices 
of which the gases are diri'cted, through small orifices in 
the ends of vertical tubes ari-aiiged above the cones. 
Compare Fr. Pat. 333,285 of 1903; this J., 1903, 1292. 

-E. S. 

Gas; Apparatus for the Absorption of Liquids by — •, 
and especialiy for the Absorption oj PI t/drochlorw Acid 
by Water. A'ereinigte I'honwaarenwerke Akt.-Ges. Fr. 
Pat. 342,008, March 18, 1904. 

The apparatus consists of a shallow rectangular closed 
box, the double bottom of Avhich is separated as to the 
greater part of its length by a partiiion, which causes the 
water or liquid entering at one side aperture to traverse the 
length of the box before returning to emerge at a corre- 
sponding outflow aperture. A thin layer ol liquid ie thus 
presented to the gas which enters the top of the box by a 
vertical pipe at one end, and leaves by a corresponding pipe 
at the opposite end. A number of such boxes are con- 
nected in series, with arrangements for the circulation from 
box to box of both the absorbing liquid and the gas. The 
apparatus may be provided witli cooling tubes. — E. S. 

Hydrosulphitea ; Production of — — Dry and quite Stable. 
Soc. Budische Anilin und Soda Fabrik. Fr. Pat. 341,7 18, 
March 28, 1904. ' 

A HYDROSULPHITE, such Bs sodium or potasaitun hydro- 
sulphite, or a hydrosulphite of zinc, or of zinc and sodium, 
or of potassium aqd ammonium, is heated in a reflux a|)i)ii* 
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ratus wUb a volatile liquid capable of absorbing ^ater, such 
aa etliyl or methyl alcohol. The receim in trhich the 
distillate collects is charged with lime or other desiccating 
aubstance, which absorbs moisture from the distillate before 
it returns to the retort. The final product is dried in a 
vacuum at about 60° C., aud lastly over sulphuric acid. 
.See Eng. Pat. 2204, of 1903 ; this J., 1903, 1347.~E. S. j 

Lithopone ; Manufacture of — by Electrolysis of Sodium I 
Sulphate or Chloride^ with Simultaneous Production of 
Sodium Hydroxide. .T. R. and A. (landau. Fr. J*at. 
341,827, April 5, 1904. XI. A., pace 904. 

Itarytic Ores t Preparation of , for the Production of 

a Double Carbide of Barium and Calcium. J. Cartier. 
Fr. Pat. 342,030, April 11, 1904. 

’WrTHBRiTii (barium carbonate) mixed witli minerals con- 
taining both* barium carbonate and calcium carbonate, is 
heated in a reverberatory fnrnaoe to expel carbon dioxide. 
The oxides of barium and calcium obtained are then mixed 
with carbon and strongly heated in an electric furnace. 

— K. S. 

Carbon from Pulverised Carbonaceous Substances; Process 

for Separating . J. I). iJarling. Fr. Pat. 341,730, 

March 29, 19u4. 

See U.S. Pat. 703,859 of 1904 ; this J., 190 1, 780.— T. F. R. 


VIII.-GLASS. POTTEEY. ENAMELS. 

Pottery Clay; h\f1iience of Magnesia on . A. B. 

Hettinger. Thonind. Zeit., 1904, 28 , 806; ( 'hcm.-Zeit., 
1904, 28 , Hep. 240. 

To test the extent to which magnesia could be substituted 
for chalk or dolomite as a sintering agent, porcelain body — 
•composed of 55 parts of clay substance, 21 *.5 of felspar, 
and 23*5 of quarts- -was mixed with 5 aud 10 per cent, of 
each of the above ingredients in turn, and baked at the 
fusing temperature of Seger cones I and 5 respectively, with 
the following results . — 

MuUhI at- 

Porcelain iiody. 

ScRcr Scjjer 

Coiiol. Cone 5. 


PercontaKc of moisture absorlicd by Per Coat. Per Cent. 

IJody unnnxcd 22’.'> I C-t 

„ with 1(1 per cenL. of clialk 2«‘2 

„ n „ 

„ „ JO „ dolomite 20*2 12*1 

,.5 .. V.»'l ; lO’S 

„ „ 10 ., mai^iipsite . .. H 8 'H I U'l* 

.. 1 «•« 


The last sherd was so hard as to resist scratching with 
a steel point. In further experiments with clay shale, the 
addition of 10-5 per cent, of magnesite caused the body to 
■sinter at cone 1. — C. S. 

English Patent. 

Cement [/or Porcelain, ^ ; Manufacture of a Material 

Designed for the Production of . P. Steenboek, 

Berlin. Eng. Pat. 15,181, July 7, 1904. 

Beiiyllium compounds soluble w^ith difficulty in water, hut 
leacting with phosphoric acids, or their acid salits, are 
mixed with similar compounds of other light metals, includ- 
ing zinc, and a solution of phosphoric acid or an acid phos- 
phate is added to the mixture. For example, a solution of 
heiyllium nitrate may be precipitated with sodium silicate 
solution, and eight parts of the beryllium silicate obtained, 
after washing and slightly calcining, mixed with five parts 
of a mixture obtained by melting together one part of lime, 
one part of alumina, and two parts of silica. The whole 
is then mixed with a 60 per cent, solution of ortho-phos- 
phorLc acid, whiph is almost saturated with aluminium 
phosphate, and ulso contums g small quantity of zinc 
phosphate. The mass harden* iu a short time. Colounng 


matters may be added to it. ThO cement prbddce^ 
adapted for filling teeth, cementing poj^laiiij &c.-r-A. G.L. 

UttiTEP Statbb Patent. 

Glass Furnace. J. E. Berry, Mouougabelu, Pa. 

U.S. Pat. 767,373, Aug. 16, 1904. 

The furnace consists of a melting chamber, from which a 
central channel passes to a gathering or drawing chamber, 
which, together w'ith the central channel, is surrounded by 
double heating chambers provided with means for introduce 
ihg gas, and a communicating fine fnrmed near the fdrnaoe 
i proper. — W. C. H. 

i IX-BUILDING MATEEIALS, CLAYS. 
MOETAES. AND CEMENTS. 

Lime in ( 'ement ; Itapid Method for the Determination 
, . R. Enright. XX III., page 912. 

United States Patent. 

) Briek f Proeess of Making — — O. G. Diefendorf, 

! Waterloo, N.Y.^ U.S. Pat. 766,938, Aug. 9, 1904. 

The ingredients, including cement, a friable earth, and 
colouring matter, are first mixed with a small quantity of 
water, and formed into bricks in Buitible moulds and sub- 
jected to a pressure of about 2,000 lb. per sq. inch, whereby 
the small quantity of moisture is brought to the surface of 
the moulds. The bricks are theu removed from themoulds, 
i exposed to the air till a thin crust forms ,on the surfaces, 
j and then wetted and allowed to stand and harden. — W* C. H. 

French Patent.'i. 

Marble ,• Process for Rendering Antiseptic and at the 

same time increasing its Insulating Power. Chem.Techn. 
Fabr. Dr. Alb. K. W. Brand and (Jo., G. m. b. H. Fr. 
Pat. 338,886, June 22, 1903. 

The marble is impregnated with substances such as asphalt, 
paraffin, caoutchouc, linseed oil, &c., to which disinfectants 
such as boric acid and thymol may be added, by placing it 
in a benzene or other solution of these bodies in a ves^l 
from w'hich the air is exhausted. On admitting air again, 
the solution is fon^ed into the pores of the marble, the sol- 
vent being then remolded by heating or other suitable means, 
leaving the dissolved noti-volalile body in the marble. 

—A. G. T*. 

Colouring Natural Stones, especially Marble j PrOCess 

for . Chem. Tcchn. Fabr. Dr. Alb. U. W. Brand 

and Co., G. m. b. H. Fr. Tat. 338,887, June 22, 1903. 
The stone is first impregnated with a volatile liquid, e.g., 
ether, benzene, or alcohol, and is then placed in the solution 
containing the colouring matter, which solution must have 
a much higher boiling point than the first liquid. The 
whole is then heated until the volatile liquid has been driven 
off.— A. (i. L. 

Peaty Packing and Coaling Material f ManufattWe of 
— — for iValts, Ceilings, ^'c, W. Klinger. Fr. Pat. 
341,929, Feb. 13, 1904. ' ' 

Moist peat is -well mixed with about 10 per cent. Of cork 
waste and with a milk of mixed lime and magnesia (4 per 
cent, of lime to 1 per cent, of magnesia), and the plastic 
mass is moulded to any desireil form. For coating such 
surfaces as ceilings, dry peat is mixed with about 20 per 
j cent, of asphalt and tar, to which plaster is added, with 
sometimes, magnesia also. It is stated that the mixture 
may be rolled into thin plates, which can be usetVrfw 
example, for covering ice-houses. — E. 8. " ' 

Nickel } Utilisation of the Waste produced in ike .Jimnsht 

facture of IBrwks, ^r.j. M. Molonu Fr.j 

342.000, iJarch 11,1904. ^ ^ 

The nickel waste is ground, sifted, and iortOd^ to 
aand,” which is utilised alone or mixed iriitll 
chalk or the like, in the manufacture of bricktii Ih lhalcWhry; 
and otherwise. —E. S. * < t 
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Cement Composition containing Magnesia ^ and Process for 
Milking Artificial Stone therefrom. K Bkltel, G. J. 
Bidlel, aud G. K. N. Nutz. Fr. :^41,‘J89, March 7, 1901. 

See U.S. Pnt. 757/252 of 1904 ; this J., 1904, 491.— T. F. B. 


X.-METALLUEOT. 

Gold~Coppcr and Gold~Silvcr Alloys ; Specif c Gravity of 
. C. Hoitsema. Z. anorg. Chem., 1904, 41, 63—07. 

The author determined the specific gravity, at 1.5'^ C., of 
oast gold-copper and gold-silver alloys, in order to supple- 
ment the figures previously given ‘by .Matthiessen and 
Jloberts- Austen. The results are given in the following 
tables : — 

Gold- Stiver Alloys. 


<;uld r< intent. 


S|H“ClllC 

\ <,1UUJC. 

I’arts ijer 1000. 

SiuH'ilIc (hwAity 

Found. 

1 

j Ctilcnliitcd. 

(lOOO) 

1)17 


(o-o:,]{»3) 


IS'IIS 

(»-05.'>31 

o-o,>,i,’,5 

^010 

*18*(I11 

0 0,i.’,13 

O' 0.5.560 

*S70 

*17 .-,1 

0-0.3701 

0-0.57-33 

843 

l»r!K; 

0-058! 16 

0- 055133 

•784 

* ] 1 ) ' It 1 

0-06115 

0-06137 

T.-jO 

i6-o;i 

0-06-338 

0-06386 


l.’5-07 

0-066.16 

0*06651 

*640 

*14-87 

0-(Mi735 

0*06711 

5s;i 

1 r-ii 

0*07033 

0-07017 

.-,00 

iiriio 

O-073.'i3 

0-07381 

"177 

•iiriii-i 

0 0744.5 

0-07481 

417 

13- 00 

0-07693 

0*077 14 

’.m 

13-38 

0-OS070 

0-08113 


•12-257 

O-OSl.iS 

0 08199 


11-78 

0-08189 

0*08475 

•186 

*ir7t50? 

0-08.504 

1 0-08755 

167 

11-38 

0-08861 

0- 088141 

0 

(10-4) 

(0*0!l.j(59) 



* by Matthicssen. The, llj^tires l..r (he jslloy contiiininf!: 180 parts 
< f ffold piT 1000 Art; prohahl.v iiKorrcct, perhaps owing t<» a printer’s 
err(*r. 

Gold- Copper Alloy.^. 


Content, 
per 1000, 

Kpccilic Gniv ity. 

S|)pcilH* 

Found, 

Volume. 

; Falculiited. 

(1000) 

(Ill- -26) 

(O-0.5l!»3) 


t9S0-l 

is -84 



t968-8 

IS-, 58 



ty.58-8 

18-36 



+948-4 

18*13 



t938-5 

17-93 



+932-0 

17 79 



+922-8 

17 -.57 



917-0 

17-3.5 

0' 05764 

0-05715 

+1HJ0-.5 

17-17 



t8S0-5 

16 -M 



+861-4 

16-48 



83.3-0 

15 -SO 

0*06.305 

0-663'44 

750-0 

1 4-74 

0*0(V7S4 

o'(h;7H8 

583*0 

12-6!» 

0-07880 

0-07820 

250-0 

10-035 

0-09! >6.5 

1 0-09819 

0*0 

(8 7) 

(0-11494) 



t By RoberiS'Austcn. 

—A. S. 


Silver; Simple Method for the Preparation of Metallic 

. J. Thallwitz. Z. phys.-cheni. Fnterr., 1904, 17, 

224. Chem. Centr., 1904, 2, 634. 

For the rapid preparation of metallic silver from silver 
chloride, the author recommends the use of a mixture of 
powdered obarcoal and sodium peroxide. A mixture of 
powdered wood charcoal and sodium peroxide is placed in 
an earthenware crucible, and is covered with a layer of the 
dr> silver chloride. The whole is then carefully and inti- 
mately mixed. After a short time the mixtuie ignites 
spontaneously, and metallic silver separates in a reguline 


condition. The proportions of the substances taken are 
calculated from the equation : 

2AgCl -1 XaA + 2C « 2CO + 2NaCl + 2Ag. 

—A. S. 

Purple of Cassius Test for Use in Cyanide Works [De- 
termination of Gold], A. Prister. XXIII., page 912. 

Lead^ Irofiy Lime, Sulphur, Cadmium and Copper in Com- 

mercial Zinc Ores; Determination of . W. 8. 

Waring. XXIll., page 912. 

Eholish Patents. 

Cupola Fumace.ii for Melting Iron. J. Higham, 
Manchester. Eng. J'at. 22^308, Oct. 10, 1903. 

The invention relates to means for heating the blast of air 
introduceil into the furnace. An air belt in the form of 
an annular cylindrical chanibi'r is arranged near the top 
of the furnace, in communication with a fan and with the 
tuyeres by means of one annular passage or several longi- 
tudinal passages in the brickwork surrounding the furnace. 
A coiled pijie communicating with the fan and with the air 
holt may alsiJ be ai ranged in the chimney of the furnace. 

— A. S. 

Ca.se Hardening; Process for . G. C. Marks, Lon- 

don. From C. Lamargese, Itome. Eng. Pat. 25,98t)., 
Xov. 27, 19(.13. 

See Fr. Pat. 338,199 of i903 ; this J., 1904, 610.— T. F. B. 

Furnaces e.spectaliy adapted for the Separation of Gold and 
other Precious Metals from the Sweepings of Jciveller.s'* 
Warehouses, Photographers' Waste, and the like. S. W. 
Price, London. Eng. Pat. 19,984, Sept. 16, 1903. 

The melting chamber, lined with refractory material, has 
its bottom inclined downwards from tbe front to the hack, 
“ the longitudinal centre line of the bottom being straight 
from end to end, but curving gradually up and round at the 
side and the lower part of the end, so as to be more or less 
elliptical in cross section, tbe roof being a continuation up 
and round, in similar elliptical form, of the bottom, the roof 
at the back end being cinved gradually down, to receive 
and reflect back and down the flame from a burning jet of 
mineral oil, vapour or spray, injecUd through the opening 
in tbe front of the furnace.” There are three exit openings 
for tbe products of combustion to the chimney ; one from 
the furnace front, near the jet, another from the side of 4he 
curved top of the furnace near its back end, and the third 
from the same side as the second opening, but close to the 
front and as high U]) as possible. There is also an opening, 
having two branches at different heights, through the hack 
wall of the furnace, for running off slag and metal separately. 

— E. S. 

(\idmium Alloy. G. Chaudoir, jun., Vienna. Eng. Pat. 
21,854, Oct. 10, 1903. 

See Fr. Pat 335,838 of 1903 ; this J., 1904, 325.-1'. E. B. 

Metallic Alloy. F. W. Green, Wakefield, and T. Prescott, 
Jludde^^fil•id, Yorks. Eng. Pat. 22,073, Oct. 13, 1903. 
The alloy is prepared by melting from 70 to 90 parts by 
weight of alinninium, and adding successively 18 to 5 parts 
of magnesium and 12 to 2 parts of cadmium. The alloy 
is stated to be suited for ornamental work, bells, gongs, 
See.., and as a substitute for electro-plated ware. — E. S. 

Metals, Alloys, Metallic Oxides and High Temperatures ; 

Process for tht Production of . P. Weiller, Vienna, 

and A. Weiller, Tricst, Austria. Eng. Pat. 24,148, 
Nov. 6, 1903. 

See Fr. Pat. 386,989 of 1903 ; tins J., 1904, 445.— T. F. B. 

Minerals; Concentration of — — , from Ores. A. E. 
Cattermolc, H. L. Sulniun, and H. F. Kirkpatrick-Picord^ 
London. Eog. Pat. 17,109, Aug. 6, 1903. 

The pulped ore is agitated with a soap solution and a 
mineral acid ; the mineral particles become coated with the 
liberated fatty or resinous acid, and are separated from the 
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ratus wUb a volatile liquid capable of absorbing ^ater, such 
aa etliyl or methyl alcohol. The receim in trhich the 
distillate collects is charged with lime or other desiccating 
aubstance, which absorbs moisture from the distillate before 
it returns to the retort. The final product is dried in a 
vacuum at about 60° C., aud lastly over sulphuric acid. 
.See Eng. Pat. 2204, of 1903 ; this J., 1903, 1347.~E. S. j 

Lithopone ; Manufacture of — by Electrolysis of Sodium I 
Sulphate or Chloride^ with Simultaneous Production of 
Sodium Hydroxide. .T. R. and A. (landau. Fr. J*at. 
341,827, April 5, 1904. XI. A., pace 904. 

Itarytic Ores t Preparation of , for the Production of 

a Double Carbide of Barium and Calcium. J. Cartier. 
Fr. Pat. 342,030, April 11, 1904. 

’WrTHBRiTii (barium carbonate) mixed witli minerals con- 
taining both* barium carbonate and calcium carbonate, is 
heated in a reverberatory fnrnaoe to expel carbon dioxide. 
The oxides of barium and calcium obtained are then mixed 
with carbon and strongly heated in an electric furnace. 

— K. S. 

Carbon from Pulverised Carbonaceous Substances; Process 

for Separating . J. I). iJarling. Fr. Pat. 341,730, 

March 29, 19u4. 

See U.S. Pat. 703,859 of 1904 ; this J., 190 1, 780.— T. F. R. 


VIII.-GLASS. POTTEEY. ENAMELS. 

Pottery Clay; h\f1iience of Magnesia on . A. B. 

Hettinger. Thonind. Zeit., 1904, 28 , 806; ( 'hcm.-Zeit., 
1904, 28 , Hep. 240. 

To test the extent to which magnesia could be substituted 
for chalk or dolomite as a sintering agent, porcelain body — 
•composed of 55 parts of clay substance, 21 *.5 of felspar, 
and 23*5 of quarts- -was mixed with 5 aud 10 per cent, of 
each of the above ingredients in turn, and baked at the 
fusing temperature of Seger cones I and 5 respectively, with 
the following results . — 

MuUhI at- 

Porcelain iiody. 

ScRcr Scjjer 

Coiiol. Cone 5. 


PercontaKc of moisture absorlicd by Per Coat. Per Cent. 

IJody unnnxcd 22’.'> I C-t 

„ with 1(1 per cenL. of clialk 2«‘2 

„ n „ 

„ „ JO „ dolomite 20*2 12*1 

,.5 .. V.»'l ; lO’S 

„ „ 10 ., mai^iipsite . .. H 8 'H I U'l* 

.. 1 «•« 


The last sherd was so hard as to resist scratching with 
a steel point. In further experiments with clay shale, the 
addition of 10-5 per cent, of magnesite caused the body to 
■sinter at cone 1. — C. S. 

English Patent. 

Cement [/or Porcelain, ^ ; Manufacture of a Material 

Designed for the Production of . P. Steenboek, 

Berlin. Eng. Pat. 15,181, July 7, 1904. 

Beiiyllium compounds soluble w^ith difficulty in water, hut 
leacting with phosphoric acids, or their acid salits, are 
mixed with similar compounds of other light metals, includ- 
ing zinc, and a solution of phosphoric acid or an acid phos- 
phate is added to the mixture. For example, a solution of 
heiyllium nitrate may be precipitated with sodium silicate 
solution, and eight parts of the beryllium silicate obtained, 
after washing and slightly calcining, mixed with five parts 
of a mixture obtained by melting together one part of lime, 
one part of alumina, and two parts of silica. The whole 
is then mixed with a 60 per cent, solution of ortho-phos- 
phorLc acid, whiph is almost saturated with aluminium 
phosphate, and ulso contums g small quantity of zinc 
phosphate. The mass harden* iu a short time. Colounng 


matters may be added to it. ThO cement prbddce^ 
adapted for filling teeth, cementing poj^laiiij &c.-r-A. G.L. 

UttiTEP Statbb Patent. 

Glass Furnace. J. E. Berry, Mouougabelu, Pa. 

U.S. Pat. 767,373, Aug. 16, 1904. 

The furnace consists of a melting chamber, from which a 
central channel passes to a gathering or drawing chamber, 
which, together w'ith the central channel, is surrounded by 
double heating chambers provided with means for introduce 
ihg gas, and a communicating fine fnrmed near the fdrnaoe 
i proper. — W. C. H. 

i IX-BUILDING MATEEIALS, CLAYS. 
MOETAES. AND CEMENTS. 

Lime in ( 'ement ; Itapid Method for the Determination 
, . R. Enright. XX III., page 912. 

United States Patent. 

) Briek f Proeess of Making — — O. G. Diefendorf, 

! Waterloo, N.Y.^ U.S. Pat. 766,938, Aug. 9, 1904. 

The ingredients, including cement, a friable earth, and 
colouring matter, are first mixed with a small quantity of 
water, and formed into bricks in Buitible moulds and sub- 
jected to a pressure of about 2,000 lb. per sq. inch, whereby 
the small quantity of moisture is brought to the surface of 
the moulds. The bricks are theu removed from themoulds, 
i exposed to the air till a thin crust forms ,on the surfaces, 
j and then wetted and allowed to stand and harden. — W* C. H. 

French Patent.'i. 

Marble ,• Process for Rendering Antiseptic and at the 

same time increasing its Insulating Power. Chem.Techn. 
Fabr. Dr. Alb. K. W. Brand and (Jo., G. m. b. H. Fr. 
Pat. 338,886, June 22, 1903. 

The marble is impregnated with substances such as asphalt, 
paraffin, caoutchouc, linseed oil, &c., to which disinfectants 
such as boric acid and thymol may be added, by placing it 
in a benzene or other solution of these bodies in a ves^l 
from w'hich the air is exhausted. On admitting air again, 
the solution is fon^ed into the pores of the marble, the sol- 
vent being then remolded by heating or other suitable means, 
leaving the dissolved noti-volalile body in the marble. 

—A. G. T*. 

Colouring Natural Stones, especially Marble j PrOCess 

for . Chem. Tcchn. Fabr. Dr. Alb. U. W. Brand 

and Co., G. m. b. H. Fr. Tat. 338,887, June 22, 1903. 
The stone is first impregnated with a volatile liquid, e.g., 
ether, benzene, or alcohol, and is then placed in the solution 
containing the colouring matter, which solution must have 
a much higher boiling point than the first liquid. The 
whole is then heated until the volatile liquid has been driven 
off.— A. (i. L. 

Peaty Packing and Coaling Material f ManufattWe of 
— — for iValts, Ceilings, ^'c, W. Klinger. Fr. Pat. 
341,929, Feb. 13, 1904. ' ' 

Moist peat is -well mixed with about 10 per cent. Of cork 
waste and with a milk of mixed lime and magnesia (4 per 
cent, of lime to 1 per cent, of magnesia), and the plastic 
mass is moulded to any desireil form. For coating such 
surfaces as ceilings, dry peat is mixed with about 20 per 
j cent, of asphalt and tar, to which plaster is added, with 
sometimes, magnesia also. It is stated that the mixture 
may be rolled into thin plates, which can be usetVrfw 
example, for covering ice-houses. — E. 8. " ' 

Nickel } Utilisation of the Waste produced in ike .Jimnsht 

facture of IBrwks, ^r.j. M. Molonu Fr.j 

342.000, iJarch 11,1904. ^ ^ 

The nickel waste is ground, sifted, and iortOd^ to 
aand,” which is utilised alone or mixed iriitll 
chalk or the like, in the manufacture of bricktii Ih lhalcWhry; 
and otherwise. —E. S. * < t 
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CoHnector for MIeetro- Chem ical A pparatus. ( ). P. Frkoble, 

. Denver, Colo. r..S. Put. 76H,l7j>, Aug. 23, 1204. 

This invention comprises a cup containing mercuiy, tlie cup 
T)eiiig grooved externally, and furnished with a lower htem 
coated with tin and surrounded by a lug of cast lead, and 
a coupler of copper wire with a tinned body portion covered 
with a lead .'h(‘ath cast on the copi)er. The end of the wire 
projects from the shenth, and is supported within, but out 
of contact with the cup, both cup and coupler end being 
coated with nickel Near the end of the lead sheath is an 
annular groove, forming a bulb at the end, and an clastic 
sleeve of rubber encloses both cup and bulbed end, so that 
wheu the coupler end is with<lrawn, the perforated diaphragm 
in the elastic sleeve closes. — B. N. 

Electrical Apparatus for Cicanincf Gas. C. G. Ifardie, 
Hamburg, N.V. I .S. Pat. 7GH‘irj0. Aug. 23. 1904. 

The gas is passed through an inclined casing, containing 
an electrode insulated throughout its length so as to prevent 
disruptive discharges between it and the casing. The 
tilecircde is connected to one of the secondary terminals of 
a high-potential transformcM*, the other terminal being con- 
nected to the bottom of the c ising. Water is caused to 
flow uniforiEly over the bottom of the casiot;, to wash | 
away the impurities de]iosited thereon under tk(‘ influence 
of the electrical condenser. — H. B. 

French Patents. 

Electric Mrlting J'uniare. Soc. Anon, riudu^.trio Ve^^i^^(* 
et ses derives, Fr. Pat. 312,134, ]\rarch 19,1904. Under ! 
Internat. ('onv., March 21, 1903. 

See Eng. Pat. G921 of 1904 ; this .1., 1904, .550. — T. F. B. 

Eemoving Fattg Matins from Tissues; Application of 

Electrolysis in . .1. M. .1. Baudot. Fr. Pat. 3t2,l08, 

April 1, 1904. V., page 899. 

Liihopone ; Manufacture of htj Electrolysis of Sodium 

Sulphate or Chloride with Sivwltaucous I^rodiictiou of 
Sodium Hydroxide. J. B, and A. ('andau. Fr. Pat. 
341,827, April 5, 1904. 

Sodium suliiliatc solution is electr< lysed witii zinc anodes in 
cells having porous partitions, the products in the anode 
and cathode compartments being respectively zinc sulphate 
and sodium hydroxide. The zinc sulphate solution is treated 
with solution of barium sulphide to obtain liihopone. a W'hile 
precipitate composed of zinc sulphide and barium sulphate. I 
If sodium sulphate be replaced by solium chloride in the 
process, the zinc chloride obtained is mixed with a solution 
of sodium sulphate before precipitation by barium sulphide. 
Compare Fr. Pat. 338,322 of 190.3 ; this ,1., 1904, 606. — E. S. 

(B.)— ELECTRO-MET ALLUKGY. 

Iron and Iron Alloys; Electro-thermal Production of . 

B. Neumann. .Stahl ii. Fi.sen, 1904, 24, 632 — C8H ; 
761—769 ; 821-— 826 ; 883—888 ; 944—950. See also 
this J., 1904, 258. 

The author reviews the different methods for the electrioal 
production of iron and iron alloys. The subject-matter of 
the paper is given ui\der the following headings and sub- 
headings : — I. Processes and Apparatus. — Processes of 
Ruthenberg, Wtassano, Cork*}, Heroult, Keller, Harmet, 
Kjellin, and Gin; Girod’s crucible furnace. IJ. Nature of 
//i« Prodwe^s.— Examination of casting.s ; examination of 
forged electro-steel. III. J^ower Consumption and Ther- 
mal Efficiency. — Production of pig-iroii ; conversion of pig- 
iron into steel. IV. Costs. V. Comparison of the Electrical 
Production of Iron and Steel with the ordinary Metalluryical 
Processes. — The author considers that in countries .such as 
Germany, England, and the United States, which have large 
supplies of coal and have only impure iron ores to work 
•with, electric'processes cannot compete with the blast-furnace 
process in the production of pig-iron. In countries such as 
South America and New Zealand, however, which are 
deficient in mineral fuel, but in which pure iron ores and 


suflicient cheap water-power are obtainable, the production 
of iron in the electric furnace can be carried out economicaliy. 
With cheap electric energy, th^ production of iron klloye; 
containing high percentages of sihoon, chromium, tungsten,. 
&c., may be made remunerative. The electric process for 
the manufacture of steel from pig-iron can also compete* 
with the costly crucible process for the production of the 
finer kinds of steel. — A. S. 

Electro-plating; Baths for . A. Gr^sil. Monit. Scient.,. 

1904, 18 , 675—676. 

The nickel-plating bath recommended by Namias (this J., 
1904, 754) is con.sidered to contain too little nickel ; a very 
suitabb* bath contains 60 grms. of “ aminoniacal nickel 
sulphate ” and 40 grros. of crystallised nickel sulphate per 
litre. In silver-plating, the baths corresponding to the 
simple formula AgCN, 2KCN are not invariably the best;, 
thus experience shows that, for silver-plating copper and its 
alloys, the most suitable bath contains 20 grms. of silver 
cyanide and 30 grms. of potassium cyanide per litre ; whilst 
for tin and its alloys, 50 grins, of silver ryanidc and 1 50 grms. 
of potassium cyanide per litre constitutes the best bath. 
As regards copper-plating, the formula given {Joe. cit.) is 
con.sidered too complex ; excelleiif results are obtained with 
a bath consisting of copper sulphite, 20 gnus. -, potassium 
cyanide, 30 grms. ; water, 1 litre. — T. F. B. 

English Patents. 

Alkali Metals ; Production of , E. A. Ashcroft^ 

’ Runcorn, Cheshire. Eng. Pat. 17, ^*40, Aug. 14, 1903. 

A solution of an alkali chloride is electrolysed over 
ni(‘reury. the latter foraiing an amalgam with the alkali 
metal. 'I'he amalgam is then used as the anode in an 
eleetrolytu* cell containing an electrolyte eaiiahle of fusing 
and yielding alkali metal at a temperature below the 
volatili.sing point of mercury. A mixture of soilium ami 
potu'^sium hydroxide', in about molecular proportions, which 
fuses at about 200° C., may be used, or otlic'r mixtures of 
the alkalis or alkaline earths, or organic compounds of the 
alkali metals, such as soilium amide, may bo used. — B. N. 

Electro-deposition of Metals upon Aluminium. J. Creswick 
and 11. Shaw, Sheffield. Eng. Pal. 21,609, (let. H, 1903. 
Metmj.ic tin is first deposited upon the article hy im- 
mersing it in a solution of stannous chloiideand ammonium 
alum, prepared by dissolving 2 oz. of the former and 5 lb. 
of the latter in water. The plating is afterwards carried out 
in the usual way. — B. 

French Patent. 

Electric Furnace intended for the Transformation of Cast 
Iron into Steel. G. II. Gin. Fr. Pat. 342,101, March 80 
1994. 

The furnace has a horizontal hearth of refractory material 
and is supported on wheels running on rails within a thick 
casing of non-conducting and heat-resisting material. The 
hearth is indented hy a gutter extending Iroin near the front 
to near the back, and repeatedly curved upon itself so as to 
form a series of comieeted parallel depressions, the two cuds 
of which terminate opposite to one another at the front of 
the furnace. Each of the two lermini to the gutter is 
formed within a massive block of steel, hollowed in its 
lower part and cooled by a current of water, and the blocks 
are constituted the poles to a source of electricity, A 
funnel of refractory material is set in the roof of the casing 
of the furnace, immediately above each terminus, through 
which molten cast iron is introduced so as to flow through- 
out the entire length of the gutter, giving the resistance^ to 
the current necessary for obtaining the temperature required 
for effecting the purification of the metal and its couversion- 
into steel. Channels are .provided at the exit end of t)ie 
furnace converging from the end loops of the gutter towards 
a receptacle for receiving the outflow of metal. Scrap iroa 
may be added to the charge, and means are described for 
making other addition?, and for rabbling, &c. Compare^ 
Fr. Pat. 340,418 of 1904 j this J., 1904, 792.— E, S. 
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Xn.-PATT1 OILS. PATS. WAXES. 

AND SOAP. 

SaponiJiccUion Process ; Theory of the . L. Balbiano. 

Gaz. chim. ital., 19oi, 34, ^5 — 56. Chem. (/entr., 1904, 

2, 674. 

The facts that: (1) oleic acid ^vhen heated in the air i.s 
oxidised and then gives an acetyl value; (2) the esters of 
the fatty acids of linseed oil readily oxidise and give acetyl 
values; (II) the oxidised oils yield triglycerides of fatty 
ncids ; and (4) in the residue alter the partial saponification | 
of the triglyceride of benzoic acid, only the triglyceride is j 
present, lead the author to believe that the increased acetyl i 
value of the residue after the partial saponification of fatty I 
acids observed hy Lewkowitsch, is duo to the formation of } 
triglycerides of hydroxy acids and not, as the latter con- , 
siders, to the formation of di- and inoLio-glycerldes. (Oom- , 
pare Lewkowitsch, this J., 189S, 1107 ; 1899, 1031 ; 1900, | 
74, 254.) -A. S. I 

English Patents. 

Filter huj and Washiny [^Luln'icatiny'] Oils; Apparatus for ' 

. C. W. Brown, London. Eroni W. F. Warden, 

Akron, Ohio, U.S.A. Eng. Pat. 14,21b, June 23, 1904. j 
A TVNK (see figure) is divided by a partition, 2, into two ' 
compartments, 3 and 4, the upper one containing an inner 
chamber, 6, into which is fitted a vessel, 11. containing 
(jotton waste. Water is eircnlattul thiough the compart - 
nieiit, 4, and heated hy the coil, 7. The oil, which is 
supplied to the chamber, G, jmsses first through the wire 



the level of the tap, 19. Before being withdrawn tbrougik 
the tap, 20, the oil floally passes &roagh more cotton 
waste between the perforated plates, 17. — B. N. 

Garbage or Offol ; Process of Cooking and Removing 

the Oil or Melted Grease therefrom. C. S. Wbedlwright 
and J. T. Eiske, jun. Eng. Pat. 15,235, July 7, 1904. 
XVIIL B., page 909. 

Detergent and other Preparations for Toilet Use ISoap 

with Lemon Juice '] ; Manufacture of . G. Giraudetr 

Paris, and A. Neuberger, Loudon. Eng. Pat, 18,647,. 
Aug. 24, 1903. 

See Er. Pat. 334, 91G of 1903; this J., 1904, 121,— T. F. B. 

French Patents. 

Removing Fatty Matters from Tissues; Application of 

Electrolysis in . J. M. J. Baudot. Fr. ihit. 342, 108^ 

April 1, 1904. V., page 899. 

Fatty Materials of any kind; Apparatus for the De* 
gli/cerination of — — . (L Col. First Addition, dated 

March 28, 1904, to Er. Pat. 340,521, Feb. 17, 1904 (see* 
this J., 1904, 872). 

A FORM of apparatus is described which can be worked 
both continuously and intermittently. The fatty material 
is fed into a conical drum in which it traverses successively 
a series of plates and then runs through a series of super*- 
posed horizontal cylinders. In its passage over the plates- 
in the conical vessel, it is mixed with steam under pressure,, 
and steam is also supplied to the horizontal cylinders, which 
are furnished with rapidly moving stirring arms. This- 
apparatus discharges the material to one of two c^^lindrical 
“ saturating collectors," which are likewise provided witb 
slowly moving stirring arms and steam under pressure. 
Whilst one collector is being filled, the other is being 
discharged, and the operation is thus made continuous. 

--J. F. B, 

Cellulose from Green Alfa [Esparto] ; Preparation of * 

[and Manufacture of Soap from By-Product]. P.. 
Boutry and A. Deiss. Fr. Pat. 341,930, Feb. 16, 1904. 
XIX., pagi* 909. 

Soap ; Apparatus for Rapidly Cooling Liquid 
R. Both. Fr. Pat. 341,731, March 29, 1904. 

The hot liquid .soap is filled into a closed reservoir or tank.. 
Below the latter are a number of vertical tubes surrounded 
by cold water. The liquid soap fills the tubes, where it i»- 
cooled and solidified, solid bars are removed firoRA 
the tubes by forcing air into the closed tank, a fresh supply 
of liquid soap being caused to pa«s into the tubes. At the* 
commencement of the operation the lower ends of the tubes- 
are closed by a sliding plate. — W. P. S. 

Rosin Soap for Sizing Paper and Millboard / Manufac*- 

lure of . A. Sauvaye. Fr. l‘at. 341,844, April 6^ 

1904. XIX., page 910. 

Soap [containing Benzene] ; Manufacture of a Liquid 

Sanitary . L. Jodoclie. Fr. Pat. 342,033, April 8, 

1904. 

19 KiLOh. of rosin are dissolved in 57 kilos, of warm 
benzene, 24 kilos, of pota^-sium hydroxide solution (sp. gr. 
1*10) are then added, and the mixture is stirred for 15» 
minutes. The quantities of rosin and potassium hydroxide* 
may be varied, and the benzene may be replaced by another 
solvent, such as “ essence." — W. I'. S. 

Xni.-PIGMENTS, PAINTS : RESINS. , 
TARNISHES: INDIA-RUBBER, Ete. 

(.4.)— PIGMENTS, PAINTS. 


gauze, 10, then through the cotton waste and perlorutcd , 
^ttom of vessel, 11, and overflows through the pipe, 13, | 
into the lower compartment, 3. The deflecting plates, 14, [ 
15, and 16, cause the oil to travel as indicated by the 
lUTowp, the conical plate, 15, being perforated near rts 
centre, and every particle of oil is thus subjectea to the 
washing action of the water, which is contained in 3 up to 


English Patents. 

Paint I Preparation of Zinc for use as - — , and Appfih^ 
rafus therefor. AL Malzoc, Paris. Eng. Pat. 

Aug. 18. 1903. 

See Additidn, of June 29, 1908, to Fr. Pat. 829;<Mr» itf 
1 m3; this J., 1903, 1857.— T. F. B. 
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Xtahes [from Azn Dtfestvffs'] ; Manufacture of — — . 
H. E. Newton, F^ondon. From Fnrb»Dfahr. vnrm. F. 
Itayer and Co., ElbcMfeld, Gernio!!}’. Eog. Pat. 22,856, 
Oct. 22, 1903 

See Fr. Pat. 336,433 of 1903; tliis J., 1904, 368.— T. F. B. 

FftENrii Patents. 

JLakes {fiom Azo Uyentaffa'] ; Process for Preparing . 

•Soc. Anon. Prod. V. Ba^er et Cie. Fr Pat. 341,867, 
April 2, 1904. 

Bed lake**, faBt to light, art* obtained by ])recipitating, on 
a suitable substratum, the dyt'stutf obtained by coupling 
the (liazo compound ot 1 -naplithylaniine-3 . H-disulphonie 
acid with /3-uaphtliol.— T. F. B. 

White Lead; jVon -poisonous , H. and L. Dodr. 

Fr. Pat. 341,870, April 2, t'J04. 

Lead oxide is heated \Mth about 2.> per cent, of its weight 
of kaolin, sand, or other siliceous suhslanee, to 700° or HOO'^ 
C. When cold, the mass is pulverised and made into 
pigments in the same way as white lead. Such pigments 
are lion-poisonous, and do not Itlacken on exposure to had 
Air. — T. F. B. 

lAthnpoiic Manufacture of , by Eleifrolysis of Sodium 

Sulphate or (]hlon<i(\ inth Simulfaurous Production of 
Sodium Ifijdroxide. .7 B and A. (’andau I’r, Pat. 
341,827, April .5, 19f)t. XI A , page 9o4. 

(.e.)-KKSIKis, VARNISHES. 

Turpentine ; Tevlmieal Annlijsls if Spirit'^ of — , with a 
New Method for the Detect ion of Petr oleum Adultera- 
tions and Wood Spirits of Turpentine tl M, McCandless 
XXIII., page 913. 

Enoli.sh Patexis. 

iJnoleum of Multiph fot/tie; Manufacture of ^ and 

Apparatus theuf or. 1' Thompson, London. From 

Bremer LinoleumweiKe l)t Imeuliorst, Delmenhorst, Cjr- 
inuny. Eug, Pa^ 17,780, Aug. 17, 1903 
See Fr. Pat. 334,035 of 1903 ; this J., 1904, 69.— T. F B. , 

Linoleum or the like ; Manufacture of . L. W. Seeser, 

Kagulm, Goruiany. Eng. Pat. 17,971, Aug. 19, 1903, ! 

The linoleum mass is passed between rollers, together with ^ 
two layers of fabric instead of only one. The stretelmig ot j 
the whole under the roller.s, and the conseipient irregularities ' 
due to shrinkage, are thus much diminished. The additional j 
layer of fabric, the use of which forms the main feature of 1 
the patent, may he applied to the same '-ule as the u.sual 
layer and afterwards stripped oflp, leaving the inner la_\er 
firmly imbedded, or to the opposite side in a subsequent j 
operation, when by revcising the whole and removing the 1 
first layer, inlaid linoleum can he produced on the itills ! 
themselves. — R. L. J. 

(C.)— INDIA-RUBBER, &o. , 

tOastilloa : its Desiriptuuiy Yield, and a Method of Pre- \ 

paring Rubber from its Latex. O. Weber. India* ' 

Rubber J„ 1904, 28, 228-230. j 

There are at least three varieties of Cas ti Iloa C. aZia, 1 

the hardiest, which yields a large quantity of rubber ami i 
suffers little from the tapping operation ; C. negra, yielding ' 
good rubbor, but which easily bleeds to death ; and C’. rubra, j 
which produces a good rubber, but in very small quantities, j 
Cultiration of the ( 'aslilloa in Colombia should prove very i 
•remunerative, since land, at any rate in tei’ritories adjoining 
the isthmus, is to be had for practically nothing, and 
labour is cheap. In fact, the cost of clearing the land and | 
attending to the plantation for seven years does not exceed 
25Z. per 1 ,000 trees. If the trees arc tapped at the end of 
the seventh year and yield only ^ lb. per tree, then, after 
deduoting all expenses, a return of about 100 per cent, 
would be made in the eighth year, and with careful manage- 
ment this would increase for some years. The trees should 
not be tapped until they are at least eight years old, as the 


rubber from young trees contains a large percentage of 
resin, as is shown by the following figures: — Two years 
old, 42*33 ; three years old, 35 02 ; four years old, 26*47 ; 
five years old, 1HT8; seven years old, 11*59; eight years 
old, 7 ’21 percent. By the following process it is stated, 
that a purer and stronger product can be obtaiood from the 
Castilloa than the finest brands of commercial Para : — 
The crude l.'itex is diluted vvifh five times its volume of 
water (in some cases boiling water being preferable), 
strained through cotton gauze, and formaldehyde added m 
the proportion of about 8 o/.. to a barrel of the diluted 
latex ; the whole is then well stirred and allowed to stand 
for 24 hour-*. The formaldehyde prevents eoagulation of 
th(* albumin, and the rubber «*olIects on the surface of 
the liquid iu the form of ii snow-white cake, which can be 
lilted out in one mass. Every trace of albuminous mutter 
can then be removed iu an ordinary washing machine. The 
analysis of a sample sheet of rubber so prepared, gave the 
following figures: — Besinous matter, 2*61 ; ash, 0*44 per 
<*cnr ; nitrogenous constituents, uil ; insoluble master, nil. 

— J. K. B. 

English Patent. 

Rubber Solution.^ or ( 'ompoumls. Isidor J'Tankenburg, 
Ltd, l{. .1. Frankenhnrg, and F. II. Betteridge, Salford, 
Lanes. Eng. Pat. 17,150, Aug. 7, 1^03. 

More or less uninfinminable solutions are obtained by dis- 
solving rubber in one or more of the following solvents: — 
Carbon tetrachloride, dichloromcthane, trichloro-ethane, 
tetrachloro-ethane, or trichlorohenzene. The rubber may 
also be sofieued with coal-tar uajilitha or other ordinar}* 
solvent, and then one of the above solvents added until the 
desired consistenej is obtained. — T. 1' . B. 

United Stvtes Patent. 

Wnrtzihtc [^Rubber Substitute'] ; Process of Treating and 

Dissolrin.j . F. M. Whitall, Assignor to S. K. 

Whitall and J, R. Edson, Wasbiugtou, DC'. U.S. I^at. 
768,101, Aug. 23, 1904. 

WiucT/iLiTK (see this .1., 1903, IBi;)) in a finely -divided 
or pulverised condition is dissolved m “ dead-oil ’’ by the 
aid of hea; ; tbe solvent is theu removed untd the mass 
becomes consistent. — J. F. B. 

Xiy.-TAMING: LEATHER, GLUE, SIZE, 

Tannic and Gallic Acids ,* Determination if . 

W. P Dreaper. XXl 11., page 9 1 3 

English P\tent. 

J^eafher ; Artificial a?id its Method of Manufacture. 

R. Piesbergen, Berlin. Eng. Pat. 15,629, July 13, 1904. 

A PLvsTjc compound which sets hard when cold, composed 
of tanned animal albtimin, glycerin, fatty oils, india-rubber 
solution and filling material is enclosed iu a collodion film 
and gently pressed or rolled to the desired shape.— R. L. J. 

United States Patent. 

Skins or Hides ; Process of Treating Pickled or Tanned 

. O. P. Amend, New York. U.S. Pat. 768,2.59, 

Aug. 23, 1904. 

Pickled skins and l(*nther are de-acidified and oxidised by 
treatment in a neutral or slightly alkaline solutiou of a 
nitrite of an alkali or alkaline earth, such as sodium nitrite. 

— J. F. B. 

XV.-MANURES, Etc. 

J^hosphatesi Action of Water and Salhie Solutions upon 

certain Slightly Soluble . F. K. Cameron and 

L. A. Hurst. J. Amer. Chem. Soc., 1901, 26) B85 — 918. 
The phosphates of iron, aluminium, and calcium are all 
hydrolysed by * water, and the solutions always contain free 
phosphoric acid. It is therefore more correct to speak of 
the resulting solutions as solutions of the decomposition 
products, the phosphates themselves being, in many cases, 
present in negligible quantities only. The reaction follows 
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the lii'v of mam t6 gome extent, ie a &lotv one, and is 
markedly affected by the temperature. The conclusions | 
arrivocl at after a coosiderable number of experiments are ; 
as follows: — Whilst the free acid tends to increase the ! 
^olubillty of the phosphate, the base, though in solution in 
smaller amount, exerts a greater effect in decreasing it. 
Successive additions of water, therefore, cause relatively less 
solution and decomposition of the phosphate. Vota«gium 
chloride decreases the amount of phosphoric acid entering 
into solution from iron, aluminium, or calcium phosphate, 
but increases the amount of ba'se. I’otassiuni sulphate 
increases the amount of soluble acidity in the case of iron 
phosphate, but decrease** the amount entering into solution 
from aluminium phosphate. The presence of sodium nitrite 
decreases the acidity obtained from iron or aluminium 
phosphate, but appears to slightly increase the amount 
yielded by calcium phosphate. No correlation of the 
acidity with the amounts of iron in the solution seems 
possible. A rise of temperatute accelerates the decom- 
position of the solid phosphates in either water or saline 
solntions.-W. P. S. 

English Patent. 

Manure ; Neit and Uaefal Process of Manufacturing an 

Artificial . W. .Marhesius, Herlin Eug. Pat. 

Id, 3*61, June 13, 1904. Under Tnteruat. ( onv., .I uik' Id, 
1903. 

Minekal phosphates, such as phosphorites, I’tc., are mixed 
with lime to form a “ teirababic phosphate of calcium,” if 
^udicient lime is not already present, and are melted in, 
foi instance, a cupola furnace. The molten ^lag is treated 
with steam under pressure, or, in case an adequate excess 
ut lime is preseut, with e.xhaust steam, in a closed vessel, 
iiulil the product crumbles to a dry powder— E. S. 

XVI.-SUQAE. STARCH. GUM. Etc. 

United States Patent. 

Sunni i Proccas Jor Puriftinq , II. Kowakki, 

Warsaw. U.S. Put. 768,130, Aug. 93, 1904. 

Si i: Addition, of May 23, 1902, to Er. Pat. 31 5, ,3^ of 
11)01 ; this .1., 1903, 221.— T. E. B. 

French Patent. 

Sacrhuinc Juices ; Ptocess of Uifecation of — Vve. 
U. Brcyer (noe Moterbaclier) and A. J. de Wehrstedt. 
Er. Pat. 342,159, Apnl 2, 1904. 

I’l i.NEKOT.KNT, inert inaterinls, such as pound«‘d brick, are 
mixed with lime and emplo>ed for the defecation of 
saccharine juices. It is stated that such nmteriaU permit 
of a considerable economy in the qiiivniity of lime required 
and that the} absorb colounug niitter.s and impurities from 
the juice and asfcist filtration.- -J. b. B. 


and the Rpeniftc mvity of the beer ddtefmincd at 17 * 5*^ C.» 
aAer removal of the carbon dioxide and filtraticn. The 
othw fermented wort ia treated in the same way after a 
further 24 hours, by which time the fermentation is com- 
plete. The relation between the results thus obtained and 
those of the tun beers are shown in the following table : — 


Apparent Final Attenuation. 





Exiicrimciital 

Wort. 

Tun Beer. 




Per Cent. 

Per Out. 

I'llsoii malt . 



82-0 

78*4 

l*nlc laffcr b« i 

iM* limit, .\o. 

1 

770 

in- a 

,, No. 

11 

7iv:t 

72*0 

Dark 

No 

T 

72 '.'i 

04-5. 

.. 

No. 

11 

70-5 

<13 -1 


The higher percentage of matter fermented in the labora- 
tory experiments as compared with the brewery mashes 
is explained by the more favourable conditions for starch 
dcgiadution obtaining in the former case, the decoction 
process of mashing involving mui h destruction of diastase, 

— T. H. P. 

Yeast Oxydase. \W Issnjcw nml S. Ralliski. Z. physiol. 
Chem., 1904, 42, 132—140 ; Clum. Uentr., 1904, 2,063. 

The authors have detected an oxidising enzyme in extracts 
of yeast prepared with water and glycerin. The action of 
the enzyme is frequently masked by ihat of a reductase, but 
the latter can be rendered inactive by previous oxidation 
with atmospheric o.xygcn. The oxidhing actiiu of the 
enzyme can be proved both on the normal constituents of 
the yeast and on added polyphenols (quinol, pyrogallol). 
Top-fermentation yeast is appreciably richer in this oxidis- 
ing enzyme than is bottom-fermentation y east. — A. S. 

Inver tase of Yeast. B. liafncr. Z. phy siol. Chem., 190 U 
42, 1 — 34. Chem. Ckiitr., 1904, 2, 603. 

Bv dialysis of diffcient specimens of invertase, the author 
found that the ush-couteiit could bo considerably reduced, 
but could never be brought quite to zero ; ibis is especially 
the case with regard to the phosphorus, which, as Salkowaki 
(Z. physiol, ('hem., 31 , 321) has stated, is in organic 
combination. All attempts to obtain invertase free from 
carbohydrates failed. (('ompare Widblew’ski, this J., 
1898, 682.) Invertase is not an albuminoid body, as it ia 
not acted upon by proteolytic enzymes, and does not 
give the biuret reaction. It, however, contains nitrogen, 
and is possibly a complex phosphoric acid derivative, in 
which hydroxy l groups have been replaced by oirbohydratea 
and nitrogenous substances. Invertase prepared from 
brewers’ yeast is, in general, more active than tW prepared 
from pressed yeast, but the latter preparations are of more 
constant composition. — A. S. 


XVII.— BREWING. WINES, SPIRITS. Etc. 

Malt Analysis; Fermentation Experiments as an .[id to 

. A. Sebifferer. Z. ges. Brauw., 1904, 27 , 385 — 

:>87. 

I'o obtain evidence of the behaviour of a malt in the breweiy, 
the mixed wort which has been employed for extract deter- 
minations by mashing the coarse and fine gust is boiled 
ior a short lime in an Erlenmeyer flask, cooled to 17-5" C., 
and its specific gravity clctennined. Three clean, dry, white 
betr bottles, 34lJ— 3t.O ‘ .c. capacity, are one-third filled with 
the wort, closed, and kept in the steriliser for half an hour 
at 55"— 58° C. After coo.ing, two of the bottles are each 
pitched in the sterile chamber with 1 grm. of the freshly^ 
washed, dry-pressed brewery yeast, and, after closing wit 
a sterile coiton-wool plug, placed in a thermostat at Lj L>. 
The third bottle, which ia al^o kept in the iliermosiat until 
the fermentation in the other two hollies is at an end. 
senes as a control. Jn the author s experiments these 
blanks gave cither zero or negligible results, so that no 
corrections were needful. Of the two bottles pitched with 
yeast, one is removed from the thermostat after 1 2 hours, 


English Beer Types i Preparation of . U. Seyffert, 

VVoch’ f. Bran., 1904, 21 , 519—520. 

With reference to the discovery by Clausseu (this 
1904, 721) of the so-called Breitunomyces, tornlm which^ 
produce ihe characteristic flavour of English l>eers, the 
author describes his own ex[)crience in a Russian brewery,, 
preparing top-ferm»;ntation ales and porters with single-coil 
yeast. It was found that genuine English porter always 
contained a large proportion of wild yeasts and bacteria, 
whereas the Kus'^ian porttr was free from infection, but 
lacked the typical “ English” flavour. Experiments sliowed 
' that when the Russian porter wtfs infected with some of 
the cask-sediment from the English, the desired aroma 
was readily developed in it. The constituent organisms 
of this cask -sediment, some of them closely resembling 
Claiissen’s Bretlanomyces, were isolated and cultivated ip 
the pure state. Amongst them was a peculiar yeoat 
which was capable of conducting the entire fenxMntatioo 
of the porter-wort, with the production of an *‘Si4gliBh** 
aroma. Bat difficulties were encountered in separating the 
yeast from the beer, and after a few fermentations the ytaat 
had changed its character and had lost its property of 
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dcnrdiopiog^ the ** English aromfti None of the isolated 
oi^ganiaioB were capable of giring sa<^ a goo<i davenr as 
the origiQul mixed cask-sediment, but here again, w'hon it 
wa* attempted to transfer the sediment from one brewing 
to the uext, alteration or degeneration gradually took place, 
and the desired effect was lost. Bimilar resalts, successful 
at first, but failing af ter continued use, attended all attempts 
to obtain the English ” fiavonr by means of imported 
organisms, whether pure or mixed. The author suggests 
that the property claimed by Cliiuaseii for his Hrettanomyces 
may also not be of a specific character, but merely a tem- 
porary property, which will disippear under different 
<;onditiou8 of sub-ciiltivaiiou, in the same manner as in the 
cases cited above. — J. F. J3. 

Barr i Sulphur Dioxide In . G. Graf. Z. ges. 

llraiiw., 1904, 27, 61" — <>‘-0. 

The author’s experiments confirm the assumption of ITeifer 
(this J., 1889, 995) that the formation of sulphur dioxide 
in fermenting liquids is the result of a physiological pro- 
cess based on racial peculiarities of the yeast, and depending 
on the environment. 'I’he chief ])ractical inference is that 
sulphur dioxide is a normal constituent of beer, and that its 
presence in exces.s of the u''U!il limit (57 mgrms. per litre) 
should not be regarded as conclusive evidence of the use of 
sulphitea or the like. — C. S. 

Wine } Manujacture of hy Sulphuring and Fermenting 

the Grapes. A. Lacas«ague, J. d’Agric. Pract., lOOli, 
412 — 416; through Ihed. ( entralbl., 1904, 33 , 6119 — 640, 

Expeuiments were made on the large .scale by exposing 
the grapes to the vapours of sulphurous acid in order to 
kill the foreign orgauUins whilst acclimatising the yeast to 
sulphurous acid. In addition to this treatment, “ potassium 
persulphate ” was added to the piice to the extent of 
40 grms. per hectolitre. The fermenting must showed a 
preponderance of S. ( llipsoideus, whilst apirulotus wa.s 
absent. The above treatment, when applied to sound grajies, 
had a idight but distinct favourable intluenee on the course 
and the final result of fermentation ; the last residues of 
sugar were fermented in a shorter time. The treatment 
had no appreciable effeet upon the cheraieul composition of 
the wine, nor upon its colour, fiavour, &c. The value of 
the wine was in no way impaired. The sulphured wine was 
decidedly more resistant towards the attacks of foreign 
micro-organisms, and kept better when exposed to the air 
than wine prepared in the ordinary wjia . — J. F. II. 

Spirit from Dried Potatoes; Manufacture of . 

G. Heinzelmaim. Z, Spiritusind., 1904, 27, 358. 
Owing to poor harvests, the use of potatoes preserved hy 
drying as raw material for the manufacture of spiiit has 
not made much progress iu the last two years, since the 
cost of the potatoes has been too high. Dried potatoes 
require the same treatment during steaming as maize, i.e. 
the Henze steaming apparatus should be provided with 
stirrers; otherwise the potatoes clog together and form a 
mass impenetrable to the action of the steam, and gelatini- 
•sation is incomplete. If a stirrer he not available it is 
necessary to employ rather more water for the steaming, 
in order to ensure the nece-'Sary mobility. For the reason 
just mentioned, it has not been found practicable to steam a 
mixture of fresh and dried potatoes simultaneously, with 
the object of increasing the. couceutration of the mash. In 
thick-mash distilleries loo kilo.s. of dried potatoes have 
yielded 33 — 35 litres of absolute alcohol, accoi’diiig to their 
richness in starch. Dried potatoes occur in the market in 
two forms; dried slices', which are prepared hy drying 
slices of raw potatoes in a current of hot air ; and fiaked 
potatoes, which are made by parsing boiled potatoes between 
hot rollers. The slices require steaming under pressure in 
the Hcn/.e apparatus. The flakes, manufactured originally 
for food purposes, are much dearer than the slices ; they 
4o not require si earning, but are mashed with water and 
malt at 60° C. If potatoes ut harvest time show any signs 
of disease or any indications that they will not keep well 
over the winter, it is strongly recommended that, wherever 
practicable, they should be dried. — J. F. F. 


Fbxhoh Faxbnts. 

** Lecithinated Beer^* : Incorporation of the Actwe Om- 
stituents of Lecithin with Acid^ Alcoholic^ and Other 
Beverage.^. A. Fournier. Fr. Pat. 842,007, March 17, 
1904. 

The active constituents of lecithin, viz. choline and 
glycerophosphoric acid, may bo isolated for the purpose 
of mixing with beverages in two ways: (1) by the hydro- 
lysis of lecithin with hydrochloric acid and neutralisation 
of the solution with sodium bicarbonate, and (2) by boiling 
the uleoholio solution of lecithin wuth glycerophosphoric 
acid, lu the first case the solution ultimately isolated for 
use contains choline hydrochloride and sodium glycero- 
phosphate, and in the second case the product is a solution 
of choline glycerophosphate. In either case the final 
solution is brought to a standard concentration, and ad- 
justed to the same degree of acidity and alcoholic strength 
as the beverage with which it is to be incorporated. 

— J. F. B. 

Distillery; Si/slem of adapted for Agricultural Use. 

L. l\ Bazin. Fr. Pat. 341,983, Feb. 25, 1904. 

In order to continue the working of the distillery all the 
year round, a sufficient number of eylindncal silos are 
constructed of masonry below the level of the ground. 
The roots, See. are washed and sliced, and the slices are 
stored m the silo-pits, in regular horizontal layers, care 
being taken to pack them closely, with exeliision of air 
spaces. When required for use, the slices are removed 
layer by layer, and extracted systematically by boiling 
water. The wort is acidified, and fermented by yeast. 

— J. F. B. 

Brandies and Liguors ; Use of Roa.sfed Wood for Im^ 
proving and Ageing . .1. L. Boumegu^re, Fr. Pat. 

342,123, March 10, 1901. 

The wood is first roasted in order to render the principles, 
which play a part in the improvement and ageing of brandy, 
immediately soluble in the liquor. — J. F. B. 

XVIII.-F00DS; SANITATION: WATER 
PURIFICATION, & DISINFECTANTS. 

{^.)— FOODS. 

Flour ; Preservation of by Cold. Ballaud, Gomptes 

rend., 19U4, 139 , 473—475. 

Samples oF flour were stored for three years in a receptacle 
at the ordinary temperature, .and in an apparatus kept at 
a temperature between -f 2° and — 2° C. The flour 
preserved at ordinary temperatures was slightly bleached 
after storing, and was bitter, and useless for food, whilst 
the gluten obtainable from it was in elotsi, inelastic, and 
contained 64 ’5 per cent, of water; the amount obtained by 
extraction with ether was from 3 to 6 per cent, less than 
that obtained from the original flour ; the acidity had also 
increased. The sample preserved in the cold was rather 
damp and tasteless, but this was due to the pre.sence of 
moisture iu the apparatus ; the amount of gluten obtainable 
was slighly greater than that from the original sample, 
whilst, as regards quality, it Avas homogeneous, sweet, and 
contained 7 1 per cent, of Avater ; the fatty matter and acide 
Avere present in the same quantities as in the original flour. 

— T. F. B. 

English Patent. 

Albumen from Fish ; Manufacture of -. A. Foedsing, 

I Offenbach u/Main, Germany. Kiig. Pat. 19,017, Sept. 8, 
1903. 

The fish, after the removal of the head and hones, is freed 
from grease by a suitable solvent, such as acetone, and then 
repeatedly extracted with a 1^ per cent, solution of sodium 
or potassium hydroxide, until all the albuminous mattqr is 
dissolved. The liquors ate filterf^d, deodorised by addition 
of hydrogen peroxide (2 per 1000), and precipitated by 
BulphurouB acid solution. The floooulent matter is washed 
till neutral, dried, and pulverised. — R. L, J* 
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FmiENck Patent. 

MUk Powder ; Manufacture of a . J. Maggi. 

Ff. Pat. 1,840, April 1, 1904. 

Tire milk ig intimately tni^ed and rendered liomogeneouH ; ' 
(Mnder pressure, then dried by the hot roller system, and 
|)()wdered. — \V. 1^. S. i 

(J5.)--SANITATI0N ; WATER PURIFICATION. 

I^itrogen in Water ; Determination of Ammoniacal and 
Profeid . . 1 . Effroat. XXllI., page 91U. 

Iron ; Colorimetric Determination of Smalt Amounts 

of by Acetylacetone [^especially applicable to Water j 

Analysis]. H. R. Pulsifer. XXIIl., page 913. 

English Patents. ! 

4Va.s7t and other Waste Waters or Residues ; Treatment of '' 
— A. J. Boult, London. From A. K. Vasseux, ILil, , 
Belgium. Eng. Pat. 17,661. Aug. 14, 1903. 

See Fr. Pat. 330,423 of 1903 ; this J., 1903, 1099.~T. F. B. 

Trade Effluents i Treatment of . d. Turner, Sowerhy | 

Bridge, Yorkshire. Kng. Pat. 20,021, Sept, 17, 190.3. 

Ant common sonp, such as roaiu soap, or fats and alkali, • 
are added, preferably in solution, to the trade effluent. 
After agitating the mixture, sulphuric acid, aluminium ; 
fiulphate, or any suitable metallic salt, is added to ‘^curd or , 
>eraek the sud/’ after which the whole is allowed to stand ' 
for some time. The clear water may then be run off, the 
M(did matters being precipitated. If necessary, the effluent 
may also be oxidised before or during the treatment by 
blowing air through it. — A. G. L. 

iiarbage; ApjHinitus for Remoriny JAquids from Solids, 

applicable for (he Treatment of and for other 

f*urposes. C. S Wiieelwriglit, Bristol, B.L, and J. T. , 
Fiske, jiui., nurrillville, ll.I. Eng. Pat. 14,484, June 27, ' 
1904. I 

Tiik apparatus eoiisists of a cylinder placed at the lower . 
viid, and in eoimeetioii with, a digester in which the material is ! 
previously treated with water. The cylinder is provided with 
a revolving screw fitting its internal periphery. I’erforaled 
plates are placed in the sides of the cylinder with suction 
hoves below them, and a pump is arranged in connection 
with the latter to return the water to the cylinder. Fins or 
jilates are let into the cylinder, which vibrate to and from 
ilie inter.-^tices lot ween the threads of the screw. One end 
of the cylinder jirojects beyond the screw, and is provided 
with an outlet and a head lilteil with a valve on the axis of 
the screw at various distances from the latter, to direct the 
material from the screw to the outlet. (See also U.S. Pat. 
71 ‘),:j 41 of 1903; this J., 1903, 288.)— W. P. S. 

Carhage or Offal ; Process of Cooking and Removing 

(he Oil or Melted Grease therefrom. Cl S. Wheelvrriaht, 
Bristol, R.T., and J. T. Fiske, jnn., Burrillville, K.I., 
U.S.A. Eng. Pat. lo,23.), July 7, 1904. 

Steam is introduced under pres.sure directly into the mass 
<»f garbage or offal, togetlier with sufiicient fresh water to 
float the oil or grease extracted from the garbage. The 
water and extracted oil or grease are continuously trapped, 
whilst the solid parts of the garbage or offal are held back, 
nnd the water is finally separated from the oil or grease 
<ixtracted. — A, G. L. 

French Patent. 

Water Filter. N. A. Helous, L, Maucluire, and E. Meyer. 
Fr. !*Mt. 841,908, April 6, 1904. 

I'hb filter consists of a vertical cylindrical vessel having a 
tubulure at the top and bottom. A lube passes throngh the 
lower tubulure, the upper end of the tube bein^ surrounded 
by a hollow block of compressed carbon which has pre- 
viously been ** stoved,” soaked in a solution of ferric chloride 
containing 1 per cent, of vanadio chloride, and then in a 
solution of sodium hydroxide (4® B.) to which has been 
added 10 per cent, of hydrogen peroxide* This block of 


i ,carbop b^s arpaml and above it a iMWr of granulated 
' charcoal also previously treated with ferri*vanadic ehloride 
and sodium hydroxide. A packing of oxyceUulofe is placed 
above this liiyer, and the remaining spaoe in ther filter is 
filled with a mixture of powdered iron, coutaiuhig 1 per 
ceht. of vanadium, and corundum. Above this mixture is 
a second packing of oxycellulose. The water to be filtered 
enters through the upper tubulure, — W. P. 8. « - > 

CC.)-~DISINFECTANTS, . 

United States Patents. 

Antkcpiit; Compound. A. M. Clover, Ann Arbor, Mioh, 
U.S. Pats. 768,7)61 and 768,563, Aug. 23, 1904. 

See Eng. Pat. 8415 of 1904 ; this J., 1904, 834. — T. F. B. 

Peroxide Acids ,* Process of Forming Organic . [Dis^ 

infectants.] A. M. Clover, Ann Arbor, Mich. IJ.B. Pat. 
768,562, Aug. 23, 1004. 

See Eng. I'at. 8415 of 1904 ; this J., 1904, 884.— T. F. R# 

XIX.-PAPER. PASTEBOAKD. Etc. 

English Patent. 

Celluloid and like Substances ; Apparatus for the Treats 

ment [Softening] of . II. W. Cave-Browne-dDave, 

London. Eng. Pat. 22,299, Oct. 16, 1903. 

An air-tight box is fitted with a loose perforated bottom, 
beneath which wool or other absorbent material, moistened 
with a volatile solvent of celluloid, c.g., methylated spirit 
and camphor, amyl acetate, or methylated ether, is packed. 
The articles to be softened are placed in trays alme tbe 
false bottom and exposed to the vapours for the necessary 
space of time. — 11. L. J. 

United States Patents. 

Paper-making Machine. E. Waite, Franklin, Mass. 
U.S. Pat. 768,358, Aug. 23, 1904. 

In a paper machine, the web of paper, after passing from 
the Huotion rolls on to the long felt, comes in oontacC with 
an upper apron travelling in unison with the long felt. 
'J'he surface of the apron which is in contact with the web 
of paper is composed of a coarsely woven fabric, such as 
jute, which, passing through the press-rolls with the paper, 
i imparts to the latter a roughened surface on the side ivith 
which it is in contact. The other side of the apron, which 
is reversible, may be employed when desired for giving a 
smoother surface. — J. F. B. 

Paper ; Procc.'ss of Making . 11. S. Case, Unionville, 

Conn. U.S. Pat. 768,422, Aug. 1>3, 1904. 

j A SERIES of disconnected and bevel-edged webs of paper 
' of uniform character are formed upon a single traTelliDg 
: apron by gathering pulp from the vat hy a cylinder and 
forming it into a number of independent webs or plies, 
which are transferred to the blanket. The same operation 
is repeated a certain number of times in succession, each 
fresh ply being couched upon the previous one, and each 
successive ply being slightly wider than the last. The 
' resulting bevel-edged ivebs are then pressed and trimmed, 

: colour IS applied to the edges if desired, and the whole 
series is dried simultaneously. (See also U.S. Pat. 759,862 ; 
this J., 1904, 677.)— J. F. B. 

French Patents. 

Cellulose from Green Alfa [Esparto]-, Preparation of 
— . P. Boiiby and A. Deiss. Fr. Pat. 341,930, Feb, 
16, 1904. 

The esparto, in the perfectly fresh green state, is sorted 
and subjected to a preliminary mechanical breaking trent- 
meut ; the plant is then treated in open vessels wSb five 
I times its weight of an alkaline solution, either hot or eold. 

I After sufficient steeping the cellulose is separated, WMhed, 
and bleached. 'J'he sediment deposited fropi the 
I alkaline baths serves for the manufacture of a grbdn*- 
I coloured soap.— J. F. B. . 'j .h 



^^0 JO¥KNA1^ OF THE SOCIETY 


Uoiin Soap for Sizing Paper and Millboard ; Manufac- 
ture of — . A. Sauvage. Fr. Pat. 341,844, April 6 , 
1904. 

Thk soap is prepared at high temperatures bj? Introduciog 
very hot, molten rosin gradually into a boiling solution of 
the alkali coneeiitrated to its saturation point, lloiling 
water is added from time to time, to replace that lost by 
evaporation, and to prevent crystallisation of the alkali. 

— J. F. B. 

IX.-FINE CHEMICALS, ALKALOIDS. | 

ESSENCES. AND EXTRACTS. ; 

Cerite Earths ; Preparation of in the Pure State by ; 

the. Aid of their Alkali Double (htrbonales. 11. J. Meyer. 

Z. anorg. Chem., 1904, 41 , 97 — 125. 

Thk following alkali double carbonates were prepared and , 
analysed ; — Potasninm .SV//^a‘; Potassium lanthanum car- 
bonate, K^LuaCt'O.-,),. 12 HoO ; potassium cerium carbonate, | 
K 5 jCe 2 (Ct)n) 4 - ; potassium praseodymium carbonate, 
KjPrjCCO:^)^. I 2 H. 2 O ; and potassium need Milium carbonate, 
K 2 Nd 2 (Cd 3 ) 4 . lalljO. Ammonium Salts : Aniiu<‘-.;ium Ian- ■ 
thanuin carbonate, (NlIj)oLa 2 (C( );,) 4 . 4 ll 20 ; ammonium 1 
cerium carbonate, (NH,)..Ce 2 (.C(\j) 4 .oll 2 (> ; ammonium I 
praseodymium carbonate, (X H 4 ) ,I‘r. 2 ((X>.j),. 4 lL 2 ( ) ; and am- > 
monium neodymium carbonate, (NH4)2Nd«^(H),>,.41LO. j 
Sodium Salts : Sodium lanthanum carbonate. Na<,La,(CO,.,>g. 1 
20 H 2 O ; sodium cerium carbonate, Na,.( 'e 4 ( CO',).,. 2411,0 ; ' 
sodium praBcodymiuin carbonate. Xflgl'rd^ -- BjO ; andi, ; 

sodium neodymium carbonate, Na,,lSd 4 (COj), ,. 221130 . The 1 
sodium salts were all amorphous unstable compounds, and I 
were possibly contaminated with adherent sodium car- 
bonate. The ammonium and sodium double salts are only , 
very slightly. soluble in the corresponding alkali carbonate | 
solutions. The potassium salts, on the other hand, are easily 1 
-soluble in a concentrated solution of potassium carbonate, ! 
but the degrees of solubility of the several salts examined ' 
differed considerably one from another. If the concentrated , 
solutions be diluted with water, the potassium double car- , 
bonates separate in the following order: lanthanum, praseo- ' 
(lymium, cerium, neodymium. A crude lanthanum salt eau 
be almost completely fri'ed from cerium and didymium by | 
three preeipirations as potassium double carbonate, whilst | 
at the same time the didymium splits up to a considerable ' 
extent into praseodymium and neodymium. Praseodymium ; 
oxide contaminated with small quantities of cerium, iieod\- 
mium and lanthanum can he completely freed from cerium ’ 
and neodymium by three precipitations as potassium double 
carbonate. The lanthanum can be almost completely 
removed by systematic fractional crystallisation of the 
praseodymium oxalate from nitric acid solution. The | 
praseodymium oxide obtained by ignition of th<' oxalate 
invariably has the composition or 4 Pr(). 2 .Pr 30 ., ; | 

the formula Pr 4<)7 or 2 Pr( > 3 . PrgOs, accepted by Auer von ■ 
Welsbach and by Jones, is incorrect. — A. S. I 

Mercuric Chloride in Corrosive Sublimate Pastilles ; 

Volumetric Determination of . IJ. Corradi. XXIIl., 

page 913. 

Methyl Alcohol ; Determination of — — in Formaldehyde. 

H. Bamberger. XXllI., page 914. 

Quinine Sulphate ; Testing of . B. II. Paul. XXIII., 

page 914. 

Quinine Sulphate ; Testing of . 1). Howard. XXllI, 

page 914. I 

Volatile Oil of Mustard : Determination of * 

Vuiilciniu. XXIII., page 914. | 

Knglish Patents. 

Methyl Groups of Aromatic Hydrocarbons ; Oxidation of 

. J. Y. Johnson, London. From The Badische 

Anilin und Soda Fabrik, Ludwigshafen-on-Rhine, 
Germany. Eng. Pat. 17,982, Aug. 19, 1903. 

The methyl groups of aromatic hydrocarbons are oxidised 
in acid solution to aldehyde groups by means or the sul- 
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pbate of manganese dioxide obtained by the action olfr 
electrolytic oxygen on a solution of manganous sulphate in. 
sulphuric acid (see Kng, Pat. 17,981 of 1903; this J., 1904, 
749). For example, a solution of the sulphate of manganese- 
peroxide obtained fiom six parts of manganous sulphate k 
added slowly to five part.s of o-nltrotoluene at a temperature 
of 50 ® to 60^' C., with coD^tant stirring ; the mixture is heated 
to 100° or 110° 0. until decolorised, and the product 
distilled with .steam, the distillate consisting of o-nitro- 
benzaldchyde and uiiebangcd o-iiitrotohiene ; the solution 
is oxidised electrolytically and used for a further operation. 
Toluene is oxidised to benzaldehyde similarly, and also to 
benzoic acid if sufficieut oxidising agent and high enough 
temperatuie be employed. — T. F. B. 

Roasting Chemicals and the like; Apparatus for , 

T. P. Thom.is, J. li. Richardson, anil P. Davies. Eng. Put. 
21,890, Oct. 12, lliuy. I., page 894. 

Suprarenal Glands; Manvfactute of Compounds of the 

Active Substance of . (). I mray, Loudon. From Farb- 

werke vonn. Meister, Lucius und Brtining, Hoechst-on- 
the-Maine, GermaDy\ Eng. Pat, 24,723, Nov. 13, 1903, 
ADRRNAr.i.N, the active principle of the suprarenal gland^ 
may be dissolved in a solution of boric acid or of one of its 
derivatives (p.y., plicnylhoric acid). The resulting solutions 
are not precipitated by the addition of alkali. The com- 
pound of adrenalin and horic acid may he obtained in the 
dry^ state by evaporating the solution (^preferably- in vru'uoy 
or by precipitation with absolute alcohol from a concentratefli 
solution. — T. F. Ik 

Prntocatechnic Aldehyde and its Derivatives [Vanillin'] p 

Mannfaetnre of . A. \'i*rley, Paris - Neuillv- 

Fng. Pat Nov. 23, 1903. Under Internat. Conv., 

Nov. 27, 1902. 

See Fr. Fat 326.T7.5 of 19(2 ; thi^ J., 1903, S19.-T. F. IL 
United States Patents. 

Cycloyeraviohdene Acetone and Process of Making same, 
(i. Merliug, Frankfort, and H. Eiehwede, Hoechst-oQ ihc- 
Maine, Assignor.H to FarhwerKe voira. Meister, Lucius 
und Bruning, Hoechst*on-the-Malnc, Germany. U.S. Pat. 
768,389, Aug. 23, 1901. 

See Eng. Pat. 3173 of 1903 ; thi.s J., 1904, 203.— T. F. B. 

Pyrazolone Compound [wu/4 Hutylehhral Hydrate], and 
Process of Making same. M. Overlach, Greiz, Assignor 
to Farbworke vorm. Meister, Lucius und Briining,. 
Hoeebst-on-the-. Maine, Germany. U.S. Pat. 768,398,. 
Aug. 23, 1901. 

See Eug. Pat. i:),7S2 of 1903 ; this J., 1904, 679.— T. F. B. 

Theophylline ; Process of Making . M. C, Maasie, 

Washington, Administrator of F. Acli, Assignor to C.F. 
Boehringer und Soehne, Mannheiin-Waldhof, Germany. 

U. S. Pat. 768, .^)33, Aug. 23, 1904. 

See Kng. Pat. 5901 of 1903 ; this J., 1903, 648.— T. F. B. 

E.vtraetinq Essence ; Apparatus for — — — . E. E. Hand,. 
New York. U.S. Put. 768,575, Aug. 23, 1904. 

The material to be extracted is placed in a horizontal,, 
perforated, cylindrical cage, mounted on a horizontal shaft 
projecting from each end, by means of which it is supported 
in on outer, horizontol, cylindrical vessel or “ still.” Means 
are provided for rotating and for withdrawing the inner 
cage, one end of thi- still being rcmorable, and the end of 
the shaft passing through this removable head of the still 
being connected with the rotating meebauism, which isf 
mounted on a truck running on rails. — W. H. C. 

French Patents. 

Halo hydrins of the Aromatic Series, and Amino Alcohols 
derived therefrom ; Process Jor Obtaining — — . 
Poulenc Freres and E. Fourneau. Fr. Pat. 338, <^89^ 
June 23, 1903. 

Epichlorhydrin reacts with phenyl (or other aromatic 
derivative of) magnesium halides, forming two classes 
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products, viz., BubstUutod chloropropenes. and auhstituted ‘ 
cbloropropttuol", which can be separated by fractionatiwi. 
Using phenyl magnesium bromide, for iustauce, pbenyl- 
cbloropropene and phenylchloropropanol arc produced. 
On heating the arylchloropropanols with fatty amines, 
amino-alcohols derived from propane are obtiined. Thus, 
from phenylchloropropanol and dimotliylamine, dimethyl 
tfiminopheny [propanol results. The following compounds , 

are also described ;---Ph(;nylpropenol, phenylchlorobutanol, 
anisylchloropropiuiol, pbenyldi- and tnmethylaminopro- 
})anol. All these compounds have agreeable odours, and 
are applicable to perfumery. — T. F. B. 

Alcohoh and their Derivatives ; Production of New Com- 
pounds, and General Method of Preparing Primary 

, L. lloiivenult and G, Hlanc. Fr. Pat. 338,895, 

June 27, 1903. 

Sek Eng. Pat. 14,758 of 1903 j this J., 1904, 798.— T. E. 11. 

For viic Acid from Formates ; Pruductim of Concentrated 
. M. Hamel. Er. Pat. 341,764, March 30, 1904. 

CoNCENTRATFo fomiic iicid is obtained by dissolving the 
.formate in some solvent which, on .subseipicntly distilling 
the solution, will not dilute the formic acid, and then de- 
■composiiig the formate with concentrated sulphuric acid or 
an acid sulphate. Suitable solvents are formic or acetic 
aciils, formic acid being preferable. The sodium forinati* 
may be dissolved in an e^ual weight of concentrated 
formic acid, and sulphuiic acid and sodium formate added 
alternately, until the retort is suffiiciently full, when the 
contents arc distilled. — E. 15. 

Formates; Process for Making . P lloepp and Co. 

Er. Pat 342,108, April G, 19(11. 

r viinON monoxide reacts mori' rapidly on alkali hydroxides 
in presence of water tlian in the dry state, and the reaction 
is also more rapid aitli rise of temperature, owing to the 
increasing solubility of eurbon monoxide. Sodium formate 
can be prodm*e(l b} luiiuing a solution of sodium hydroxide 
of 4CE 15. «»n to a mass of coke lieuted to 22n°(.'. in a closed 
ves'-el, and blowing heated enrbnn monoxide through the 
liquid for three-quarters of an hom, la place of alkali 
liydroxidi's, the oxides or carbonates of the alkaline earth 
metals or alkali carbonates may be emi»loycd — T. F. H. 

XIL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


print is finally immersed for abbut one minute In aTiath 
similar to that used for preparliig the dry plate, with the 
exception that barium sulphate is Uso(3 and the gelatin is 
omitted, the proportions being also slightly modided. 

—T. F. B. 

XXII.-EXPLOSITES, MATCHES. Etjj. 

United States Patent. 

Explosirc Compound. IS. Oeipek, Vienna. TJ.S. Pat. 
7r>8,512, Aug. 23, 1904. 

See Er. Pat. 341, OLl of 1904 ; this J.,1004, 837.— T. F. B. 
French Patents. 

Explosive Materials and Powders ; Method of Manufac- 
ture of . A. Mlkolajczek. Fr. Pat. 341,91 1, April 0, 

1904.' 

GLiCEiioL dinitrate is prepared by adding nitric acid of 
sp. gr. 1'5 (33 parts) to glycerin (10 parts) under con- 
tinuous stirring and cooling. The mixture is allowed to 
stand for several hours at 1(E C., diluted with 10 parts of 
water, and then neutralised with calcium carbonate. After 
a further period of standing, the greater part of the glycerol 
dinitrate rises to the surface, and can be separated, the 
remainder being extracted from the liquid by means of 
ether. Glycerol dinitrate is a colourle.ss oil solnblc in 
water and nitroglycerin (glycerol trinitrate), and dissolves 
and gelatinises collodion cotton, Ac. It does not solidify 
at low temperatures, and its admixture with the trinitrate 
lowers the freezing point of the latter. The following are 
mentioned as examples of explosives containing this body : — 
glycerol dinitrale (Cl per cent.), collodion cotton (1’8 per 
cent ), saltpetre (30 per cent.), and wood meal (7 ‘2 per 
cent.), and also glycerol dinitrate (4.’) per cent.), glycerol 
trinitrate (30 per cent.), chalk (2 per cent,), kisaelgubr (23 
per cent ). — fi. W. McD. 

Matches i Method of Mannfadnre of Phosphorus free 

Paste for . J. D. Riedel. Fr. Pat. 342,040, 

April 9, 19(»1. 

llvuiuM-copper p()ly(di., tri-, tetra-, peota-)tbionate (10 
parts) IS mixed with sulphur (3 parts). Under the action 
of pressure or heating a sulpbo-polythiouate is produced. 
The paste has the following composition • — Barium-copper 
snlpho-pol}t,hionate (20 pei cent.), powdered pumice (27-2 
percent.), potassium chlorate (44*8 per cent.), and gum 
(3 per cent.) — G. W. McD. 


Engeish Patents. 

Photographic Emulsions ; Sensitising irilh the Aid of 

Di/estuffs. H. K. Newloii. Loudon From Earbeiifabr 
vorm, F. Bayer and Co., Klberfelii, Germany. Eng. Pat. 
23,722, Noi. 2, 1903. 

J^KK Er.Pat. 33C,29H of 1903 ; this J., 1 904, 337.— T. E. B 

Furnaces esperiaUj adapted for the Sejiaration of Godl 
and other Precious Metals from the Sweepings of 
Jewellers Warehouses, Pliolographers' Waste, and the 
like, S. W. Price. Eng. Pat. 19,984, Sept. 16, 1903. 
X., page 902. 

French Patent. 

V holography of Colours. J. Hero. J'r. Pat. 342,037, 
April 12, 1904. 

PiioTOGUArHS in natural colours are obtained by the 
following process An ordinary dry plate is immersed for 
about six minutes iu a solution prepared by dissolving 
50 gnns. of gelatin in a litre of water, and then adding 
/iolutions containing alum, 5 grms. j ferrous sulphate, 15 
grms. ; Judea bitumen, lOgrms. ; potsssium ferncyanide, 
7 grms. ; potassium ferrocyanide, 6 grms. ; uranium nitrate, 
5 grms. ; “paraffin,” 5 grms.; white gum. 10 grms. The 
plate is dried, exposed in the usual way, developed by 
means of diaminopbenol, and fixed as usual. A print is 
made on gelatiuo-chloride paper in the usual way, and toned 
and fixed in a bath containing gold chloride, lead acetal, 
alum, and sodium thiosulphate in stated proportions. Ihe 


XXIII.-ANALYTICAL CHEMISTRY, 

JXOUGANIC-QUANTITATIVE. 

Oxidising Substances ; Use of Hydrazine Sulphate in the 
Determination of ———■ U Roberto and 1*. Roncali. 
LTiid. Chimica, i904, 6, 178—179 ; Chem. Centr., 1904, 
2,616. 

Suii.^^TANCEs ciipuble of evolving oxygen react with hydrazine 
sulphate according to the equation, H2SO4.N2H4 + * 

II2SO4 -h 2 HA) + Nn. For example, if potassium perman- 
ganate be heated gently with hydrazine sulphate, the solution 
IS decolorised and nitrogen is evolved: 4KMn04 -f- 6H5SO4 
-f 5HJSO4.N2II, = 2K2SO4 + 4MDSO4 + 5H.8O4 + I6H2O 
H 5N«. Then, from the volume of nitrogen evolved, the 
amount of permanganate can be ascertained in a manner 
similar to that previously described for bleaching powder 
(this J., 1904, 623). Bichromates, peroxides, chlorates, 
and other compounds of a similar character can also be 
determined in this manner.— A. S. 

Magnesium; Colorimetric Determination of — . 0. 

Schreiner and W. S. Ferris. J. Anier. Chem, Boo., l$04, 
26 , 961—967. 

The following solutions are required : (1) fifty grma. of 
ammonium molybdate in 1 litre of water ; (2) nitric acifi, 
sp. gr. 1’07 ; (3) 0*5045 grm. of crystalliaed sodium pboa- 
phate, Na£HF 04 . 12 H.>O,ana 100 c.c. of nitric acid of sp-gr. 
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]*C7 in ’1 litre; (4) a standard oolorimetrlo solution pre- 
pared < hy dilutioi;; lu o.c. of the sodium phosphate solution 
(d) to about 80 o.c. , then adding 9 c.c. of nitric acid (2) and 
8 o.c. of the ammonium molybdate solution (1) aud making 
up to 100 c.c. ; (5) phosphate reagent, prepared by dis- 
solving 17 ‘4 grms. of potassium hydrogen phosphate, 
IvjHP() 4 , and loO grms. of ammonium chloride ‘in about 
900 c.c. of water, adding 50 c.c. of ammonia (sp.gr.O* 9) and 
diluting to 1 litre. Fifty c.c. of tie solution to be examined 
are evaporated in a basin to dryness after adding one drop 
of ammonia and two or three drops of saturated ammonium 
oxalate solution. The residue is treated with 1 c.c. of the 
phosphate reagent (6), well stirred and allowed to stand 
two hours, when 5 c.c. of dilute ammonia (1:9) are added, 
aud the precipitate is collected on a filter. The precipitate 
is washed with the dilute ammonia five times by decanta- 
tion, aud then on the filter until the filtrate measures .'io c.c. 
The basin is washed, once with .5 c.c. of water, which is 
poured on the filter. .O c.c. of nitric acid (21 arc added to 
tho basin, poured on the filter, afier removing the vessel 
containing the ammouiacal washings and substituting 
another, and both basin and filter are washed with hot 
water until about 4.5 c.c. of filtrate have been obtained. 
To the cooled liquid 4 c.c. of the ammonium molybdate 
solution (1) are added, and after 20 minutes, the coloration 
is compared with that produced by known quantities of the 
colorimetric phosphate solution (4). 1 c.c. of the latter 

'is equivalent to 0*()0001 grm. of phosphoric anhydride or 
0*00000342 grm. of njagne.simn. Any silica present is 
^completely removed during the washing process — VV. I*. 8. 

Lime in Cement; jRapid Method for the Determination 

of . B. Kiitight, J. Amer. Chem. Soc., 1904, 26, 

1003-~1C05. 

T'hb powdered cement is agitated with hot dilute h>dro- 
chloric acid, a few drojis of bromine-water are added, aud 
the solution is boiled, venderiid alkaline with ammonia, and 
filtered. The residua is treated with hydrochloric acid, 
and the solution diluted. After once more adding ammonia 
in slight excess, boiling, filtering, and washing, the united 
filtrates are slightly acidified with hydrochloric acid and 
boiled. Ammonium oxalate solution aud ummouia are 
udded to the boiling solution, the precipitate is washed 
with hot water, aud dissolved in sulphuric acid, aud the 
solution immediately titrated with potassium permanganate 
solution. — W. 1*. S. 

Gold Determination hy means of the Purple of Cassius 
Test, for Cyanide Works. A. IVister. J. Chem., Met. 
and Mill. Soc. of S. Africa, 1904, 4, 45,5. 

The process is a modification of the one previously de- 
scribed (this J., 1904, 207). Potassium cyanide is added to 
the cyanide solution to be tested, until the proportion of free 
cyanide reaches about 1 per cent. 1 grm. of zinc dust is 
added to each 200 c.c. of the solution, and, after boiling, the 
solution is filtered, and the zinc dmt remaining is dis.solved 
by wanning with dilute sulphuric acid. The zinc sulphate 
solution is passed through the same filter. 'Ihe residual 
metals are dissolved in 10 c.c. of dilute aqua reyia, and the 
boiling solution is passed repeatedly through the same filter. 
To the gold solution collected in a test tube, and cooled, a 
few drops of ataunous chloride solution are added, aud, if 
the propartion of gold is small, time is allowed for loruiation 
of the coloration. — E. 

Lead, Iron, Lime, Sulphur, Cadmium, and Copper 

in Commercial Zinc Ores ; Determtuation of . 

W. G. Waring. Eng. and Mining J., 10U4, 78, 298 — 299. 
The author from a long j»ractical exjierionce finds the | 
following methods give accurate results wirh the least I 
expenditure of time : — | 

Lead. — From 0-5 to 3 grms. of the ore are decomposed 
with nitric acid, 2 or 3 c.c. of strong sulphunc acid are 
added, the mixture is evaporated till white fumes appear, 
cooled, diluted, and then boiled until the soluble sulphates 
are dissolved. Tlie insoluble residue containing the lead as 
snlphate i» filtered off, washed with water containing 2 or 
3 c.c. of sulphuric acid jier litre, »tid digested with 15 or 
20 c.c. of a hot solution of ammonium carbonate, the lead 
carbonate dissolved by means of 5 or 6 c.c. oi glacial acetic 


aoid or 15 — 20 c.c. of hot 80 per cent, acid, and the solotioxi 
titrkted with standerdised potassium ferrooyanide solution; 
using uranium aoetsbte or nitrate as indicator. The solutiot* 
must hot contain more than 0*2 grm. of lead per ICO e^c.. 
If the amount of lead sulphrite separated at first corie^poad 
to only 50 mgrms: or less of lead, more accurate results are 
obtain^ by dissolving the lead sulphate by repeated boiliihf 
with onimonium acetate solution, washing tlie residue 
15 — 25 c.c. oJ‘ hydrochloric acid of sp. gr. 1*4, heating the*- 
solution with a pellet of pure zinc, and weighiug thcs 
separated lemL 

; Jron. -Forthe determination of iron, the ferric hydroxide- 
separated in the ordinary zinc assay is reduced by siilphurie 
acid aud zinc, or by uieana of staiiuous chloride, and the 
solution titrated with permanganate solution. 

Lime. — Iron and manganese are separated by precipita- 
tion with excess of ammonia in presence of ainiuoniiinx 
chloride, and the calcium is precipitated as oxalate. If the- 
ore eoniuin a large proportion of lead, the calcium oxalate 
should be redissolved and again precipitated. 

Sulphur. — 0'25 grm. of a blende ore, or a larger amount 
in the case of an oxidised ore or roasted blende, is ground, 
with 0*5 grm. of dry sodium carhoniile, 0*25 grm. of 
potassium chlorate, and 1 ■ 2 grins, of pure manganese 
dioxide, and the mixture transferred to a platinum op 
porcelain crucible lined with magnesia. The mixture ifr 
covered with a little inngDesia, and the crucible is then 
heated, gently pt first, aud finally to full redness for 15 — 2,0 
minutes, .\fter cooling, the contents of the crucible are' 
emptied into water and the sulphur determincMl us in Eschka’a 
method, except that no addition of hroiiiim- is required. P'or 
more exact results, the lusoluhle residue should be dissolved 
in hydrochloric acid, and any sulphur present determined. 

! A blank test must always be made with the manganese- 
I diovide. 

Cadmium aud Copper . — The ore is decomposed with 
hydrochloric acid or aqua regia, the excess ot acid expelled, 
j the solution diluted and filtered, and suflicient acid added to- 
, the filtrate to bring its acidity up to the equivalent of ll) c.c. 

of hydrochloric acid of sp. gr. 1*10 per 250 c.c. Hydrogen 
j sulphide is then passed through the solution, the prccipi* 

' tated sulphides are treated with dilute sulphuric acid to 
' dissolve the cadmium and zinc, and acid or alkali is added 
; to the solution to make its acidity equivalent to about G*5 
per cent, by weight of sulphuric acid. The solution is then 
heated to 70^’ U. and the cadmium precipitated by hydrogen 
sulphide. 

Other Elements.— ^VioXd. and silver, antimony, arsenic, 
selenium, tellurium, thallium, iridium, bismuth, manganese,, 

. cobalt, and nickel may also he present in zinc ores. For 
! the determination ol gold and silver by the crucible or 
, scorificatiou method, tho ore must first bo decomposed by 
, hydrochloric aeid and tho zinc removed by Ireatiueut witli 
j water. Skinner luid Hawley’s method (this .1., 1902, 1156) 

I has been found to he- the best for the determination of 
; arsenic and antimony. Tballiuni, iridium, tin, and bismuth, 
i are precipitated together willi silver, cad iiiium, copper, and 
, part of the antimony, tellurium, <*fcc., by means of uluminiumu 
I from acid solution, a.s a prelimmarv .step to the separation 
I of zme by hydrogen sulphide in the presence of formic acid,, 
i In the metallic residue, the elemeuts named are determined 
j by tho usual methods. — A. S. 

Nitrogen Determinations \_KJeldahl'] ; Influence of the 

Alkalinity of Glaxs on the Accuracy of . K. Barelt 

and K. Schonewaldk Woch. f. Brau., 1904, 21, *'^23. 

Parallel blank distillations made in an ajiparatus which 
bad been in use for a considerable tiniei and in a similar 
but perfectly new apparatus, showed that with the new 
apparatus the errors due to the glass were considerably 
greater than with the old one. It is therefore advisable to 
“ age a. new apparatus before use by boiling water in ih 
(See also this J., 1904, 269.) ~J. F. B. 

Nitrogen in Water; Method for the Determination qf 

Ammomavtd and Protoid — r— -, J. Effront. Monih 
Scient.,,-a904, 18 , 669^674^ 

The me&bod is b^sed o»' the reductioa of alkali hypochlor^ 
to chloride byamotonia and alhnhiihoid subetaneeik 1 litre- 






of the i^ttt«r il iklloired to eteod foi* two hoUM with 20 c.e. 
of K/l sodimn^oarbonels foliitiofi and 20 c.q. of a standirdifed 
hv-pocblorite eolation (prepared by digesting 50 gnriHi of 
bleaching powder with 1 litre of water), Eaoess of a 
standard solation of arsenioni acid (containing 4*586 gnas. 
of arsenioofl add and 15 grms. of sodiam carbonate per 
litre) is then added, and tbe excess determined by titration 
with a solution of iodine in potasaium iodide, corresponding 
to the araenioiiB acid solution. 1 c.c. of this iodine solution 
correBponds to 0*5 ingrm. of ammonia. Proteid nitrogen 
18 determined by e^'aporatiDg 1 litre of the water with 0‘,'i 
to 1 grm. of sodium carbonate to a volume of 150 CiC., 
diluting to 1 litre, and then treating as in the determination 
of ammonia, with the exception that the solution must 
stand for 14 to 16 hours instead of for 2 hours only. 1 c.c. 
of iodine solution corresponds to 0*215 mgrm. of proteid 
nitrogen. By this method it is stated that 0*.'» mgrm. of 
nitrogen can be determined in 1 litre of water.— -T. F. B. 

Iron} Colorimetric Determination nf Small Amounts of j 

by Acetylacetone [cj*joecia% applicable to Water | 

Analysis], il. B. Pulsiter. J. Amer, Chem. Soc., 1904, 
26 , 967—975. 

'I’he method is based upon the fact that acetylaeetone, 
('!{;{. (JO (/Hg.CO.CH.,, gives an intense red coloration 
with ferric salts. For the determination of iron in water, 
100 c.c. or more of the latter are evaporated to dryness 
and all organic matter removed by treating with sulphuric 
and nitric acids. The residue is warmed with a few drops 
of dilute sulphuric acid and a drop of hydrochloric acid, 
filtered, and the filtrate oxidised by a trace of nitric acid. 
If the amount of iron present be very small, the solution 
must be evaporated almost to dryness to expel excess of 
acid. If larger amounts be present the solution may be 
diluted to .'iOO c.c. or 1000 c.c. without removing the acid. 

A definite portion of the solution is then transferred to a 
Nessler tube, 2 c.c. of a 0*5 per cent, aqueous solution of 
acetylaeetone is added, and the tube filled up to the mark 
with water. The contents niiist be well mixed. The 
coloration produced is compared with that yielded by a 
known amount of iron. In no case should the colour be 
matched by potiriiig out one or other of the solutions until 
the tints are equal, but a number of standard tubes should 
he used. The colour is very permanent, and there are 
practically no substances which interfere with the reaction, 
'fhe test is more sensitive thnn the potassium thiocyanate 
one, tlie limit being 0*000003 grm. of iron. — W. P. S. 


or lesi^ol peftrobmtt i« W e of the twpen^^ 

were eautioitsly treatedww50 c.e. of oonoeQtrModQoli^ario 
acid, whh ocgmtant a^^tton imd ooollu^^ Al^r addingi 
25 c.e. of water, the mixture was sieft!it*di»Ulled imtil 1 00 c.c, 
of distillate, consisting of oil water, were oollested. 
The oUy layer was separated and treated w^ its own 
volume of fuming sulphuric acid. The reaultisg mixture 
was poured into water, tbe oil separated and steam-distilled. 
The distilled oil was again treated with fuming salphutic 
acid and re*distilled. The refraction of the oil obtained 
was then determined at 25'’ C. by means of a Zeiss butyro- 
refractometer. In no case with a. genuine sample of 
turpentine or wood turpentine, did the reading fall belOiT 
30 (sciile degrees), but with adulterated oils, containing 
even as little as 1 per cent, of petroleum, tbe reading fell 
as low as 25, and could be reduced to 22 by Ibrther 
treatment with sulphuric acid. The final volume of the oil 
obtained roughly represented the quantity of petrOleua^ 
present. Petroleum having been proved to be absent, thq 
following method was employed for the detection of the wood 
turpentine 100 c.c. of the sample are slowly distilled and 
refraction of the first 0*5 c.c. of distillate determined. At 
25'*' (J., genuine turpentines gave readings fmm 60 to 63|, 
and wood turpentine from 57 to 59. If no indication of adul- 
teration was detected by this initial reading, the distillation, 
was continued, and the refraction of the 97th and 98th c.c*^ 
observed. Genuine turpentine did not give a higher reading 
than 77, usually much less, whilst with wood turpentine, the 
reading exceeded 77, and even reached 90. A further 
distinction was noticed during the distillation. In the case 
of the genuine turpentines 95 c.c. distilled over below 
leS'’ C., but if admixed with any wood turpentine, when 
95 per cent, had come over, the temperature would be 
found to be much higher than 165® ( ■. — W. P. S. ' 

OB OANIC—QUANTITA TJ VB, 

Tannic and Gallic Acids ; Determination of . 

W. P. Dreaper. Chem. News, 1904, 90, HI — 112. 

The author considers that until further evidence is brqughl 
forward, the use of collin as a precipitant for tannin, M 
recommended by Parker and Payne (this J., 1904, 648)’, 
must bo regarded with suspicion. In a test with a solution 
containing equal parts of tannic and gallic acids, it is 
I stated that about 60 per cent, of the gallic acid was 
' separated with the tannin-collin compeund. The author 
' recommends tbe following modification of his earlier p^o-r 
cess (this J., 1893, 412), and claims that it enables on© to 


Merctiric Chloride, in Corrosive Sublimate Pastilles; , 
Volumetric Determination of - ■ K. Gorradi. Boll* \ 

Chim. Farm., 1904, 43, 424—427. Chem. Centr., 1904, , 
2,017. 

The method is based u]>ou the reaction: HgCl- + 2KI « | 
IlgF + 2KC1. The mercuric iodide produced dissolves in i 
the excess of potassium iodide, with formation of a double ! 
salt, Kl.HgIg. A 2 per cent, .solution of potas.siam iodide 
is added, drop by drop, to 10 e.c. of a 1 per cent, solution 
of mercuric chloride, till the exact amount required to just 
re-dissolve the precipitate produced is determined. A corre- | 
spending determination is theu made with, for example, an j 
i^queous solution of five corrosive sublimate pastilles. < 
Sodium chloride, vaseliue oil, and colouring maiter8(Eosiae, | 
Erythroein) are stated to have no xufluence on ihe results. 


ORQANIC^QUALITA Tl 

Turpentine; Technical Analysis of Spirits of yWAh 

a New Method jor ike Detection of Petroleum Adul- 
terations and Wood Spirits of Turpentine. J. M. Mc- 
('andle.ss. J. Amer. Chem. Soc., 1904, 26 , 981—985. 
Eor the detection of petroleum and wood turpentine in 
turpentine, determinations of the flashing point and specific 
gravity were found to be useless, the iodine value also giving 
no decisive evidence (see this J., 1904, 302) when only 
small quantities of the adulterants were present. Poly- 
laerisation with sulphuric acid, followed by steam distillation 
and a determinfMion of the refractive index of the distillate, 
however, afforded a reliable ntdaos of detecting 5; per cent. 


differentiate lietweeu tannic and gallic acids, and also 
between tannin acids spluble aud insoluble rMpectiveljin 
ammonium carbonate solution. Three solutions' are re- 
quired ; (1) Standard copper sulphate solution of a strength 
equivalent to 0*05 grm. of copper oxide per c.c.} (2) solu- 
tion containing 50 gnus, of ammonium caibonate and 
50 grras. of sodium sulphite per litre ; (3) solution copr 
tainiug 20 grins, of lead acetate and 60 c.c. of glacial loatiq 
acid per litre. 

Total Tannic and Gallic Acids.— c.c, of the tauniii 
solution containing 10—15 grms. of tannin material pe? 
litre are heated with excess of calcium carbonate, cpoled, 
and titrated with the copper solution, with ferrocyanid# 
indicator, as previously described {lov. di.). The result, 
expressed ns copper oxide, represents the total tannic and 
gallic acids, and, from tbe dyers’ point of view, tha 
“mordant value ” of the tannin extract. 

Tannic Acid Insoluble in Ammonium Carbonate Solution. 
— 50 c.e. ot the tannin solution are treated with 25 c.c. of 
No. 2 solution, and titrated with the copper solution; the 
reaction proceeds slowly towards tbe end, and the final 
colour test with the ferrocyanide, which must be rendered 
strongly acid with acetic acid, should be made after the 
lapse ot three minutes. The copper tannato produced it free 
from gallate. In the case of an unknown extract, the pw* 
cipitate may he filtered off, and weighed at ,106^ C*., aodldtp 
amount of tannic acid present calculated, tht welig^t of 
copper oxide being known. 

Total Tannic Arid.— 50 c.o. of the tannin oulutbiL 
treated with 10 c.c. of No. 3 aolutiog and. soiiioi Ikftiiw 
sulphate, and the mixture well shaken. The A 


CSept. 80,16^ 


9U JOOTKAL OF TOT nOOlmT OF OWSmOAJj OmXISTOY. 


filtered throua^t a dry paper, lead is precipitated in the 
filtrate by adding a little unhydrouo sodium sulphate, and 
after five minutes the solution is again filtered thiough a drj- 
paper. 40 c.c. of the filtrate are heated with caleium 
carbonate, and titrated with the copper solution. The 
result obtained gives the amount of gallic acid, and, by 
difference, that of the total tannic acid. — A. S. 

Methyl Alcohol ; Determination of in Formaldehyde. 

n. Bamberger. Z. ange^^. Chem., ia04, 17, 1246— l"i4«. 

It is alleged that the method of Gnehm and Kaufler (this 
J., 1904, 62G) gives too low results owing to the presence 
of aldehyde in the distillate (caused by the partial docom- 
position of the aldehyde and sodium sulphanilate condensa- 
tion product). More accurate results (3 — 4 per cent, 
higher) were obtained by “ fixing ” the aldehyde u ith sodium 
bisulphite. 50 c.c. of formaldehulc Cahoiit 38 per cent.) are 
treated with 140 c.c. of a bisulphite solution containing 
1 grm.-mol. in 200 c.c. of water, and the liquid then 
neutralised with caustic soda. The iieutraht> of the liquid | 
must be tested hv transferring a drop on to Brilliant Yidlow ' 
or phenolphthalein paper. If tot) much alkali has been 
taken, dilute sulphuric acid oj bisulphite solution is added. 1 
The flask is then fitted with a fractiouatlng column coiiiain- | 
ing glass heads and joined to a long condenser and heated 
in an oil-bath at 135"" — 145'H‘. uutil about 7.) c.c of distillate 
have been colleeied. After washing the condenser with i 
water and makiug up the volume of the distillate to 100 e.c , 1 
the sp. gr. at If/ (h is dettrmiued to four places of decimals j 
with a Mohr’s balance. B\ this method the amount of , 

aldehyde tvhich gets into the distillate is negligible ’ ! 

— K. Il.T. , 

Qninii).e Sulphate ; 'J'cstiuf/ of . B. H, l*aul. 

Chem. and Druggist, 1904, 05, 128—430. | 

Thf, soluh lrty of cinchouidiiie in etlier lias been variously I 
given as 1 in 76, 1 in 143, and 1 in 188 parts hi weight, j 
The author finds that the normal soluhiliti of cmchoaidine | 
in ether, determined by exti acting the alkaloid with ether , 
from an aqm ous solution of one of its salts, after the addition ] 
of sufficient arnmouiu solution, is O-004 gnu. per c c. | 
Ciochouidiuu cun, however, form supersaturated ethereal ' 
solutions, from which, on allowing to stand, the alkaloid ; 
gradually deposits in crystaD. The solubility is also con- I 
siderahly influenced by tlie presence of quinine. The author ! 
criticises the B.1‘. ether-test for quinine sulphate, and states ' 
that a far greater degree of precision may he secured more | 
conveniently, by proceeding in the following manner : — i 
1 grin, of the quinine sulphate is dissolved in 100 c.c. of I 
boiling distilled water, and the .solution, after cooling, is 1 
filtered from the crystallised ijuinine salt. 'J'he filtrate i.s j 
concentrated to 30 e.c , eooled, filtered throngli a loose ' 
plug of cotton-wool, and the^ volume made up to 30 c.e., if 
necessary, hi washing the separated crystals with a little 
water. 5 e.c. of the solution are treated with five drops of 
ammonia solution and shaken with 1 c.c. of ether in a corked ' 
tube, and then allowed to stand in a coo! place for one hour. 
If no crystals are formed at the end of this period, the 5 c.c. 
of solution contain less than 0'0C4 grm. of cinchonidine. 
If crystals are formed, different volumes of the solution, 
less than 5 e.c., are shaken each witli 1 c.c. of ether, the 
operation being repeatid until with two portions of the 
solution differing in Vvilume by O' 5 c.e., after treating with 
ammonia solution and shaking with 1 c.c. of etlier, and then 
allowing to stand for 12 hours, a slight formation of crj’stal.'^ 
takes place in one case, hut not iii the other. The mean 
-volume of the two portions of solution contains O' 004 grm. 
of cinchonidine or 0 00.54 (0 004 x 1-85) grm. of cin 
chonidine sulphate. — A. S. 

Qutiiine Sulphate i Testing of . D. Howard. 

Chem. and Druggist, 1904, 65, 475. 

The varying statements as to the solubility of cinchonidine 
in ether mentioned by Haul (see preceding abstract) may 
probably he explained by differences in the purity of the 
ether used. A small proportion of alcohol greatly increases 
the solubility of cinchonidine ; ether of the B.P. will dissolve 
nearly twice as much cinchonidine as aether purifeatus. 
Baul's modification of the B.P. ether-test is considered to be 


in the w tong direction, since the whole of the cinchonidine 
will not be contained in the mother liquor of a single 
recrystallisation. If a solution of commercial qainue 
sulphate be concentrated and allowed to crystallise, then, 
specially beloiv 50^0., the cinchoindine snlphate persistently 
crystallises with quinine sulphate in varying projportlons far 
in excess of tho^e which might he deduced from the relative 
solubilities of the two salts. For ascertaining the parity of 
quinine sulphate, the author recommends the test now 
adopted in the Godex Fran^ais; — 2 grms. of the sample and 
20 e.c. of water are maintained at 60° C’ , with frequent 
agitation, for half an hour. The mixture Is then allowed to 
cool, and is kept at 15° C. for half an hour, with frequent 
agitation. 6 c.c. of the solution mixed with 7 c.c. of liquor 
ftmmoniu must remain clear.— A. S. 

Volatile Oil of Mustard ; Determination of — — . Vuille- 

niin. Apoth.-Zeit,, 19, 607. Pliarm. .1., 1901, 73, 218. 
Five grms. of the powdered seed.s are treated in a closed 
flask with loo c.c. of water at 2.')° — 30° C., and the mixture 
is muiiituiued at that temperature for one hour, during which 
period it is frequently shaken.' 20 c.c. of alcohol are then 
added, and half of the liquid is distilled off, and collected 
in 30 c.c. of ammonia solution and 3 — 4 c c. of 10 per cent. 
Sliver nitr.ite solution, the ileliiery tube of the condenser 
dipping helow^ the surface of the liquid. The receiver is 
connected to a second vessel also containing ammoniacal 
silver solution. After the distillation, the ammoniacal 
solution is gently warmed, the silver sulphide filtered ott‘, 
washed with water, alcohol, aud ether, dried at H()° C., and 
weiglicd. The weight, multiplied by 8 '602, gives the per- 
centage of mustard oil in the powder. Seeds of Brassica 
nigra yielded from 0*815 to I '19 per cent, of volatile oil. 
T'iie volatile oil in mustard plasters aud papers may also 
he determined in the above manner, but the maceration 
with w'ater must he prolonged to 90 mms., whilst, to avoid 
troublesome foaming, it is advisable to adil a further 20 e.c. 
of alcohol during the distillation and to use a larger distil- 
lation flask. — A. iS. 

Tobacco i Analysis of . B Kissling. (Tiem -Zeir., 

1904, 28, 775—776. 

Dclernonafion of the Moisture. — The stripped tobacco is 
fiist dried over sulphuric acid in an exsiccator, and is then 
ground and sifted. I'he powder obtained, forms the raw 
material for the anal 3 Sis\ The moisture is determined h) 
drying to constant weight 2 — 3 grms. of the jiowder in the 
exsiccatoi at the ordinan tcmjierature. In 20 samples of 
different tobaccos, the amount ot water determined m thi.i 
manner varied only flom 3*25 to 6*37 per cent. 

Determinations of Ash and its Alkalinity are carried out 
with 2 —3 grms. of the tobacco powder in the usual wa}', 
except that luteol is used as indicator. 

Delermiuation of Nicotine. — I'en grms. of the tobacco 
powder are mixed with 10 grms. of powdered pumice stone 
and 10 grms. of a solution of caustic soda containing about 
.50 gnus, per litre. The moist mass is extracted with ether 
in a Soxhlet or other apparatus, the ether is distilled off' 
from the extract, the n '^i(iuc dissolved in water containing 
some caustic potash, and the solution distilled in a current 
of steam. Kach 100 c.c. of distillate are titrated with 
sulphuric acid in presence of luteol as indicator ; the fiftti 
fraction should be free from nicotine. 1 mol. of sulphuric 
acid corresponds to 2 mols, of nicotine. 

Det"nnination of Resins — See this.!., 1900, 696. 

Determination of the Non-Volatile {Citric, Malic, and 
0.ra/iV') Acids. — See this J., 1902, 1104 A. S. 

XXIV.-SCIENTmC & TECHNICAL NOTES. 

Solubilities ; Influences causing Alterations of — 

G. Geffcken. Z. pbjsik. (’hem., 1904, 49, 257 — 802. 
The tiuthor has studied the effect of the presence of dis- 
solved electrolytes, chiefly acids and bases, upon the 
solubility of the gases, hydrogen, oxygen, nitrous oxide, and 
carbon dioxide, in water at 26° C. and at 16° C. In all the 
cases examined, the relative depression of the solubility ■was 
greater at the lower temperatiire than at the higher. The 
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<iegree of relative dcpressioo of ^olubllit^' depends very 
much upon the nature of the gas, although the order m 
jilmoat the atme tor all gases ; the altt-rafions are especially 
different in ^ case of the other'urise veiy lumilur gases, 
carbon dioxide and nitrous oxide. The alteration of Uie 
solubility due to the electrolytes is probably connected with 
the alteration of the internal pressure caused by their 
solution in water. In other experiment-*, on the influence 
of the presence of dissolved electrolytes upon the solubility 
of other electrolytes, the observed divergences from the law 
of mass-action are probably attributable to the same causes, 
^'olloids in solution have practically no influence on the 
solvent cnpacit}" of water ; a notable exception to this rule 
was found in the case of the solubility of carbon diovide in 
:i ferric hydroxide “ sol,” which absorbed about 12 pi-r ceot. 
more of tbl-i gas than pure water — a result due probably 
to the acid aud basic nature of the two bodies. Nitrous 
<uxido ill aqueous solution A\as tound to bi- practical!} 
indifferent ; it cannot therefore be regarded as behaving as 
the anhydride of h}ponitrous acid.— .f. 1'. lb 

Ammonia ; Decomposition of hy Kent K. lb Ger- 
man and G. A. 8. Atkinson. Pme lb*t. Soe , 74, I 

110-117. 

Thk authors examined the late of decomposition <n 
nmuionia by heating in a vessel of porcelain at tenqiC' 
latures between (177' and 1111’’ ( '. The results a le given 
in two tables and two carve-diagraius. The rate of de- 
coiupositiou was found to bt- much influenced by the state 
of the porcelain globe ; it invariably increased after the 
globe bad beeu used once or twiei-, owing probably to (lie 
action of ammonia or hydrogen upon the porcelain. The 
results show' that the reaction is essentially inonoinolecnlar, 
pioeeeding according to (he equation NUj = N +.*111 
The rate of di'composition is much quickened h\ tin* 
presence of traces of some of the metals, mercury, 
iron, platinum. No confirmation of Ostwuld’s view that 
die decomposition of ammotiii hv heat is a reversible 
reaction, equilibrium being establl.shed when 98 percent of 
the ammonia is decomposed, was afforded bv llie autbvus’ 
results. — A, S. 

Piitdnsiuin Ferruct/tiHuic ; A Head ton of . A. Gutb ei. 

Z. atiorg. Chem , 1904, 41, 61 —02. 

A SOLUTION of potassium ferroev anide, when warmed with a 
freshly pr(‘par(‘d folution of phenv Ihydra/ine hydrochloride, 
acijuired a browuish-ud colour, <*hunging to bright red 
and then to deep red, and finally became suddenly colour- 
less, with separation of a }ellowi,Nh-green precipitate and 
with vigorous evolution of livdrocyanic acid and nitrogen. 
'I’hi* mixture was now distilled with steam ; u dark-coloured 
oil, insoluble in caustic soda solution, distilled ovei, whilst 
a greeuiah-blue residue was lefi, below a layer of a violet- 
coloured liquid. The volatile oil, after purification, solidified, 
when cooled by' a freezing mixture, to a bright red mass, 
lioui wdiieb, on an earthenware plate, a yellow oil lan off, 
whiht a bright red muss, melting at about 4.'‘P C., remained 
helnnd. The yellow oil, when treated with strong sulphuric 
aeul, was coloured first green and then brow'u, with separation 
of a solid, appari-ntly crystalline mass.— A, is. 
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The average annual export of Mexican silver dollars is 
1 .'i.OOOjOOO. 10 per cent, are molted down, and the balance 
reaches India, tne Straits Settlements, China and the 
Philippines, wheic it circulates as eurr'^jnev. Those which 
reach India are also ultimately melted. 

The imports of certain goods into Mexico from the 
United Kingdom were a.s follows : — 
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There are over 1,200 sugar mills in Mexico, of which 
300 nui} be considered as important producers, and cane 
growing and sugar refining are becoming of considerable 
consequence. The mills, equipped with British or American 
machinery, arc general, and the number is increasing. 

The sugar exported, about 20,000 tons annually, now 
goes almost entiiely to the United Kingdom, and the 
reduction of the dut} on imported sugar, which came into 
effect on May 1, 1904, aims solelv at securing for Mexican 
exported sugar the privileges of the Brussels Convention. 
Common and refined sugar of all kinds, Inclading the 
so-called sugar-candy, formeily i»aid per gross kilo. 15 c. 
Mexican currency, while the new rate is 2 dols. 50 c. per 
100 kilos, gross. Molasses from sugar cane or fecula, as 
well as preparations for colouring wines, liquors, &c., at(tl 
for grading up sugar, have hitherto paid duty per gross 
kilo. 5 c., while the new rate is 2 dols. 25 c. per 100 kilos, 
gross. The total product of molasses in 1903 was 77,000 tons. 
The total produce of sugar during the last few years was, 
during 1900, 78,000 tons ; 1901, 95,000 tons ; 1902, 103,000 
tons; 1903, 112,000 tons ; and the 1904 crop is estimated 
at 120,000 tons. 


l.-^GENEHAL. 

Mexico ; Chemical Iniuistky and Thaue of . 

Foreign Office Annual Serie.St No. 3202. 

The following table shows the quantity and value of 
<'ertaiu Mexican exports during the last thi’ee years. The 
World’s production of silver in 1903 was, approximately, 
165,800,000 troy oz. Of this Mexico, w'hieh now holds 
for the first time the leading position, raining more than 
the United States, produced 60,000,000 oz. us compared 
with 58,000,000 oz. in 1902. In 1881 Mexico produced 


III.— TAB PRODUCTS, PETROLEUM, Etc. 

Petboleum; BoirxTiES ox Cuude , 

Bd. of Trade J., Sept. 8, 1904. 

A supplement to the Canada Gazette contains the text 
of an Act, assented to on the 10th August, to provide for 
the payment of bounties on crude petroleum produced from 
Canadian wells. The xVet is to lake effect as from the 8th 
dune 1901. 
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BjfTilii&g Act' the GoTentor in CotinciL nay authorise the 
payment, oat of the Consolidated lieveoue Fan41, of <a 
bounty of one and one-balf cent per imperial gallon on all 
crude petroleom produced from wells in Canada on and 
after the 8tli June 1004, the said hounty to be j>aid to the 
producer of the petroleum. 

The Governor in Council may further authorise the pay- 
ment, out of the Consolidated lievenue fund, of a bounty 
of one and one-half cent ^ er imperial i^allon on all crude 
petroleum produced from wells in Canada and. held in 
>torage tanks or other storage receptacles on the ftth June 
1004, tho said bounty to be paid to the actual owner of the 
jiotrcdeiim on that day. 


an ioorease of 60,000 lb. over the preeeding year. All 
of last year’s output came from placer woricings in North 
and South Carolina. 

Asbestos 1*boductton. 

Eng. and Mining J., Sept. 1, 1904. 

The produotion of asbestos in the United States in 190$ 
was only H74 short tons, which compares with 1005 short 
tons ill 1902. Most of the asbestos reported in 1903 came 
from Sail mountain in Georgia, but small quantities were 
I mined at Dalton, Mass., and near New Hartfprd, Conn. 

; Some deposits near Lowell, Vermont, are being explored. 


Asphalt Pboduction in the United States. 


Talc and Soapstone. 


Eng. and Mining J"., Aug. 25, 1904. 

The Geological Survey gives the production of asphalt 
and bituminous rock in the United States in 1903 as follows, 


in short tons : — 

Bituminous sandstunr 

Bituminous hrai'stone 

jVIflst4c orti 

Ib^tlned aspliult and jziilHOiuti' li'.sKU 

Liquid asphalt, or mallliu .'/K 

Asphalt from pctrolf'iuu H.si'j 

'i'Gini Hy/tl7 


The largest increase shown last year was in manufactured 
asphalt — that is, the asphaltic material jiroduced by the 
distillation of petroleum, h^xjiorts of asphalt from the 
United States in 1903 were valued at 104,586 dols. ; im- 
ports were 181,579 loiiir tons, of which about two-thirds 
came from the island of Trinidad. Considerable quantities 
were also imported from Cuba, Venezuela, and Italy, Avhile 
some small lots came from Turkey, France, Mexico, and 
Colombia. 

VIL^ACim. ALKALIS, Etc. 


. Eng. and Mining J.^ Aug, 25, 1904. 

I The production of talc and soapstone of all varieties ia 
i the United States last year was 58,901 short tons. This is 
j a ilecrease of 39,053 tons from the preceding year. The 
j falling off was chiefly due to the reduction in the quantity 
I of fibrous talc in New York. The demand lor this mineral 
i decreased, owing to a diminution in a production of paper 
I m Avhich talc is used. In other States there was littlr 
ehiiiige. 

X-^METALLUUGY. 

TvSMWIA; MiNEU\L l^R.iDUCTlON OF . 

Bd. of Trade J., Sept. 8, 1904. 

The following table, showing the quantity and value of 
the minerals produced in, and exported from, Tasmania 
during the year 1903, has been com])iIed from the quiirterly 
stateinenls issued by the Government geologist : — 

'I’wrlvo months I Three months 
enilcil i cuds'll 
; 31st 1)(‘C. iyU3, , 31st 'March IDOL 


PiiofiPHATE Hook Oltitt in the Umied Siates. j 
Eng. and Mining J., Sept. 1, 1904. , 

1,. 58 1,576 long tons of phosphate rock were mined in 
the United States in 1903. Of this quantity Florida con- j 
tributed 860,336 tons ; South Carolina, 258,540 tons j Ten- | 
nessee, 460,530 tons; Arkansas, 2125 tons; and North j 
Carolina, 45 tons. Florida showed a decrease in hard rock ' 
phosphates, but a large increase in pebble. The greatest | 
gain last year was in the Tennessee district. j 

LmiitM Minerals in the United States in 1903, i 
Eng. and Mining J., Sept. 1, 1901. 

The output of lithium minerals in the United States in 
1903 amounted to 1155 short ton.s, valued at 23,425 dols., 
HS compared with 1245 short tons, valued at 2.5,750 dols. in 
1902. The production includes lepidolite, spodumene and 
Amblygonite, and was obtained entirely from the deposits 
nt Pala, California, and in the Black Hills, South Dakota. 
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Canada; Pjo Iron PRODfUTiox of . 

Eng. and Mining J., Sept. 1, 1904. 


Fluorspar Output ok the United States. 

Eng. and Mining J., Sept. 1, 1904. 

The output of fluorspar in 1903 amounted to 42,523 
short tons, valued at 213,617 dols., against 48,018 short 
tons, valued at 271,832 dols., in the previous year. The 
falling off, as shown by these figures, mas due partly to the 
depression in the iron and steel industries, and partly to 
the fact that considerable stocks of fluorspar wore left over 
from the previous year. Kentucky was the largest pro- 
ducer, followed by Illinois, Tennessee, and Arizona. 

IX.-SUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Monazitb Production op United States, 

Eng. and Mining J,, Aug. 25, 1904. 

The Geological Survc}’^ reports that the total production 
of monazite in the United States in 190.3 was 862,000 Ibt, 


The American Iron and Steel Association has received;, 
direct from the manufacturers, the statistics of the produc- 
tion of pig iron in Canada in the first six months of 1904. 
The figures show a decrease as compared with either of tbe^ 
two hah^es of 1903, as will be seen by the following table, 
which gives the production by fuels, in gross tons, in half- 
yearly periods : — 


1993. 190-1'. 

First Half. Second Half. First Half, * 


1 Coke , 123.n00 124.405 111,840 

i Charcoal 9,430 j 8,088 8,803 


j Totals I 182,930 j 132,488 120,643 

I Of the total production in< the first half of IQ04, 35,29^ 

I tons were baste pig iron^ against 69^3215 tone in , the first 
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half of 1903 and 57>S67 tons in the second half of that 
ypar. A small quantity of Bessctnetr |>i|C iron was produced 
in the second hnlf of 1903, but none uras made la tho 
first half of 1903 or in the fiiirt half of 1904. The unsold 
pig iron held by Canadian manufacturers on June 80, 
(y()4 — none of which was intended for their own eoi)sump> 
fion—amountcd to 36,806 gross tons, as compared with 
]9,IC8 tons on December .31, 1903, and 18)585 tons on 
.lulie 30, 1903. Of the unsold stocks on June SO, 1904, a 
little less than 4,000 tons were made with charcoal, the 
remainder being coke inm. On June 30, I9(i4, Canada 
had 15 completed blust furnaces, of which six were in blast 
jind nine were idle. Of this total. 11 wore equipped to use 
coke and four to use charcoal. In addition, one coke fur- 
nace was being built on June 30, 1904, and one coke uud 
one (‘harcoal furnace were partly erected, but woik was 
Hiispcnded. During the first half of 1904, the total number 
of lurnaecs in Canada actually in blast for the whole or a 
part of tIk; period was 10, of which seven used coke and 
three used charcoal. The number of furnaces idle during 
the whole period was five, of which four used coke when 
last in blast, and one used charcoal. 

Tin’ hixpo Ill’S or the Federated Malay States, 
lid. of Trade ,/„ Sept. 1, 1904. 

The following statement, showing the weight of tin and 
tin ore (tin exported in the form of ore being taken at 
(■.8 per cent, of the gross weight of the ore) exported from 
the federated Malay States during the first six months of 
190-1, with corresponding figures for the corresponding 
])erlod of the previous jear, is taken from the Selangor 
Gorernment Gazette of liiind July : — 
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— 

-in. 

Tin 

expoit-od m 
tin* Form 
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128,282-54 
75.279-2(5 
20,248 91 
8,7-J:5- 95 

I’lCUls. 

2(18,312-79 

13.'),8.55-2(5 

38.83(1*17 

11,82(5-01 

Totals 

i()2.:j2()-(i(; 

232,531-17 

394,854*83 


First Half oflSOt, 

— 

Tin. 

Tin 

exported in 
the Form 
of Ore. 

Total. 

I’erak 

n<‘Imii^oi- 



I'filiuiis- 

Piculs. 

7-2,1 82 -r.s 
.57,4(57 -22 
22.474’ (»7 
2,556-12 

Piculs. 
1.80.71 8 -24 
.82,700 'fcU 
] (1,01 1-98 
H,;ri8-78 

Piculs. 
208,99(1 -82 
14U.173-81 
88,489 -1)5 
19,911-«0 

ToUlis i 

1.54,(579-09 

243,798-59 

398,47S‘5S 


IVoin.— Ihcul - i:i:U Ih. 


of Headtu. 'they had in operutiou ifti.1903 an. average qf 
47 gas-fired furnaces, wffh uboht muffies, and pibr , 
dno^ 604,034 poods of spelter, of wftftji 248,747 <iamb“ 
from the Pauline works, 150,747 from the fCqnstantin, and 
204,528 from the Uendin. In addition the spelter 
production, there were produced 31,037 pood* of aiac dnsr,- 
Of the spelter production, 30-26 per cent, was rolled into 
sheets at the works where smelted, • 

U.S.JnoN Oiuc FiiODornoN in 1903. 

Bd. of Trade J; Sept. 1,1904. ‘ 

An advance abstract of the annual report of the Unttedl, 
States Geological Survey upon the production of iron ore its 
1903, states that m the year ending December Slst, 1903„ 
the quantity of iron ore produced in the United States was 
35,019,308 long tons. This is a decrease of .534,827 tons, or 
about 1.^ per cent., from the niaxinium of 35,554,135 toos- 
in 1902; but the quantity mined in 1003 is the second ' 
largest recorded. 

The production of iron ore in the United States during? 
each of the last three years was as follows:-— 1901,- 
28,887,479 tons; 1902,34,554,135 tons; 1908, S.-ijOlOjaGgi 
tons. 

In 1903 the quantity of red hematite mined in the 
United States was 30,328,654 ton'*, or 86- C per cent, of the 
total for the country, a decrease of 203,495 tons, or about 
1 per cent., from the 1902 production of 30.532,149 tons. 

The total quantity of brown hematite mined decreased in , 
1903 to 3,080,399 tons, a loss of 225,085 tons, or 7 per cent,. 

The production of magnetite in 1903 was 1,575,422 tons, 
a decline of 1 13,438 tonS; or 7 per cent., from the 1902 
total of 1,688,860 tons. 

'I'he carbonate ores, the least important class, show ftii> 
increase, the 1903 total of 84,833 tens being 7,191 tone, 

26 per cent, more than tho quantity mined m 1902, 27)64;2, 
tons. 

The output of concentiated ore in 1903 was 259,469 tone^ 
most of which was magnetically separated, the remainder 
having been passed through jigs. 

In 1903 there were also produced 73,264 tons of zine 
residuum for use in the production of spiegeleisen andt 
ferromanganese. 

Zircon in the United Statics. 

Eng, and ]\Thiing J., Aug. 25, 1904. 

3000 lb. of zircon were produced and sold in the Uoiteci 
States last year. The mineral is used for the same puif 
poses as moim/.ite. The production all came from two* 
mines at Zircon ia, in Henderson county, Korth Clarolipa. 
The zircon occurs in a pegmatite dike, which is about 
100 ft. wide and can he traced for nearly 14 miles. This ia 
Avorked at two places : the Freeman mine, near the aoutb-’^ 
west end, and the Jones mine, near the north-east end of 
this dike. Owing to the slight demand there is no systematic 
working, but the crystals are washed out of the soil largely’ 
by women and children. 

Saveden ; Mining Industhy of — . 


Zinc Industry in Poland. 

Eng. and Mining Aug. 25, 1904. 

In 1903 there Avm-e in operation three mines in the 
< )lkusz district, in Poland, of which ibi^ Joseph and Ulyss 
mines are owned by the Crown and are leased to the 
FrancO'Hussian Company, and the Boleslaw mine is OAvned 
by the Sosnowice Company, by Avhich it is operated. Work 
Avas carried on through 47 shafts and adits, the number of 
employees being lluH, of whom 614 were engaged under- 
ground. The production of tho mines Avas 4,570,000 poods 
of calamine and 43,317 poods of lead ore. Each of the 
three mines has dressing works. , 

The ores are smelted at the Pauline works of tho 
Sosnowice Company and the Konstantin and Bendin works, 
owned by the CroAvn and leased to the Franco-Russian 
Company, All of these works are situated in the vicinity 


Bd. of Trade J.. Sept. 1, 1C04. 

The quantity and value of the minerals extracted during, 
the past year were as follows, corresponding figures for 
the preceding year being added for comparison , i 

: — ^ ^ ^ 

^ Quantity. j Value. 



1902. 

1 1903. 

' 1902. 

i 1 

1005. 


Met. Tons. Met. Tons* 

j Kr. 1 

* ,Kr, . 

Iron ore.,.. , 

2,896,(516 

3,077.841 

14;j68,806j 


Silver and lead ore. . 

9,378 

9,792 

I 165,088 

^19I4)06- 

Copper ore 

89,09.5 

3(3.687 1 

[ 320,841 1 

Zinc ore 

MatipanMA orn , 

48,7^3 

2,850 

02,927 1 
2,244 
7.793 ,1 

1 1,712.869 1 
34,9^a 1 

! ' ' 1 


Iron pyrites 
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JOUBNAI/ or TEEi: iOCSKElT or CaDUOAL IHIlDBXBT. 


BjfTilii&g Act' the GoTentor in CotinciL nay authorise the 
payment, oat of the Consolidated lieveoue Fan41, of <a 
bounty of one and one-balf cent per imperial gallon on all 
crude petroleom produced from wells in Canada on and 
after the 8tli June 1004, the said hounty to be j>aid to the 
producer of the petroleum. 

The Governor in Council may further authorise the pay- 
ment, out of the Consolidated lievenue fund, of a bounty 
of one and one-half cent ^ er imperial i^allon on all crude 
petroleum produced from wells in Canada and. held in 
>torage tanks or other storage receptacles on the ftth June 
1004, tho said bounty to be paid to the actual owner of the 
jiotrcdeiim on that day. 


an ioorease of 60,000 lb. over the preeeding year. All 
of last year’s output came from placer woricings in North 
and South Carolina. 

Asbestos 1*boductton. 

Eng. and Mining J., Sept. 1, 1904. 

The produotion of asbestos in the United States in 190$ 
was only H74 short tons, which compares with 1005 short 
tons ill 1902. Most of the asbestos reported in 1903 came 
from Sail mountain in Georgia, but small quantities were 
I mined at Dalton, Mass., and near New Hartfprd, Conn. 

; Some deposits near Lowell, Vermont, are being explored. 


Asphalt Pboduction in the United States. 


Talc and Soapstone. 


Eng. and Mining J"., Aug. 25, 1904. 

The Geological Survey gives the production of asphalt 
and bituminous rock in the United States in 1903 as follows, 


in short tons : — 

Bituminous sandstunr 

Bituminous hrai'stone 

jVIflst4c orti 

Ib^tlned aspliult and jziilHOiuti' li'.sKU 

Liquid asphalt, or mallliu .'/K 

Asphalt from pctrolf'iuu H.si'j 

'i'Gini Hy/tl7 


The largest increase shown last year was in manufactured 
asphalt — that is, the asphaltic material jiroduced by the 
distillation of petroleum, h^xjiorts of asphalt from the 
United States in 1903 were valued at 104,586 dols. ; im- 
ports were 181,579 loiiir tons, of which about two-thirds 
came from the island of Trinidad. Considerable quantities 
were also imported from Cuba, Venezuela, and Italy, Avhile 
some small lots came from Turkey, France, Mexico, and 
Colombia. 

VIL^ACim. ALKALIS, Etc. 


. Eng. and Mining J.^ Aug, 25, 1904. 

I The production of talc and soapstone of all varieties ia 
i the United States last year was 58,901 short tons. This is 
j a ilecrease of 39,053 tons from the preceding year. The 
j falling off was chiefly due to the reduction in the quantity 
I of fibrous talc in New York. The demand lor this mineral 
i decreased, owing to a diminution in a production of paper 
I m Avhich talc is used. In other States there was littlr 
ehiiiige. 

X-^METALLUUGY. 

TvSMWIA; MiNEU\L l^R.iDUCTlON OF . 

Bd. of Trade J., Sept. 8, 1904. 

The following table, showing the quantity and value of 
the minerals produced in, and exported from, Tasmania 
during the year 1903, has been com])iIed from the quiirterly 
stateinenls issued by the Government geologist : — 

'I’wrlvo months I Three months 
enilcil i cuds'll 
; 31st 1)(‘C. iyU3, , 31st 'March IDOL 


PiiofiPHATE Hook Oltitt in the Umied Siates. j 
Eng. and Mining J., Sept. 1, 1904. , 

1,. 58 1,576 long tons of phosphate rock were mined in 
the United States in 1903. Of this quantity Florida con- j 
tributed 860,336 tons ; South Carolina, 258,540 tons j Ten- | 
nessee, 460,530 tons; Arkansas, 2125 tons; and North j 
Carolina, 45 tons. Florida showed a decrease in hard rock ' 
phosphates, but a large increase in pebble. The greatest | 
gain last year was in the Tennessee district. j 

LmiitM Minerals in the United States in 1903, i 
Eng. and Mining J., Sept. 1, 1901. 

The output of lithium minerals in the United States in 
1903 amounted to 1155 short ton.s, valued at 23,425 dols., 
HS compared with 1245 short tons, valued at 2.5,750 dols. in 
1902. The production includes lepidolite, spodumene and 
Amblygonite, and was obtained entirely from the deposits 
nt Pala, California, and in the Black Hills, South Dakota. 
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Canada; Pjo Iron PRODfUTiox of . 

Eng. and Mining J., Sept. 1, 1904. 


Fluorspar Output ok the United States. 

Eng. and Mining J., Sept. 1, 1904. 

The output of fluorspar in 1903 amounted to 42,523 
short tons, valued at 213,617 dols., against 48,018 short 
tons, valued at 271,832 dols., in the previous year. The 
falling off, as shown by these figures, mas due partly to the 
depression in the iron and steel industries, and partly to 
the fact that considerable stocks of fluorspar wore left over 
from the previous year. Kentucky was the largest pro- 
ducer, followed by Illinois, Tennessee, and Arizona. 

IX.-SUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Monazitb Production op United States, 

Eng. and Mining J,, Aug. 25, 1904. 

The Geological Survc}’^ reports that the total production 
of monazite in the United States in 190.3 was 862,000 Ibt, 


The American Iron and Steel Association has received;, 
direct from the manufacturers, the statistics of the produc- 
tion of pig iron in Canada in the first six months of 1904. 
The figures show a decrease as compared with either of tbe^ 
two hah^es of 1903, as will be seen by the following table, 
which gives the production by fuels, in gross tons, in half- 
yearly periods : — 


1993. 190-1'. 

First Half. Second Half. First Half, * 


1 Coke , 123.n00 124.405 111,840 

i Charcoal 9,430 j 8,088 8,803 


j Totals I 182,930 j 132,488 120,643 

I Of the total production in< the first half of IQ04, 35,29^ 

I tons were baste pig iron^ against 69^3215 tone in , the first 
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PATEHT LIST. 


»J# 


^atntt mu 

In these lists, [A.] means "Application for Patent," and 
[C.S.] " Complete Speclflcatlon Accept^.*' 

Where a Complete Bpeoiflcatlon accompanies an Application, an 
Asterisk is affixed. The dates given are (i) in the case of Applies* 
tioiisfor Patents, the dates of application, and (ii) in the case of 
Complete Specifleations Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Speoifleationg thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opijosition 
witiiin two months of the said dates. 


I.— PLANT, APPARATUS. AND MACHINERY. | 

[A.] 18,922. Komutii Reefs Gold Mining f'o.. Ltd. ' 
(Hrowii). Apparatus for inixiai; or cireulatinj; 
materials in a litpiid or semi-liquid state. Sept. !. 

„ 18,978. lluillard. Dry inf? apparatus. Sept. 2. 

„ 19,001. Thompson (Jj’ilospled). See under 11, 

„ 19,002. Rusdell. Fluid heating and cooling appa- 

ratus. Sept. 2. 

„ 19,171. Hargreaves. Evaporation of solutions, | 

condensation of vapour, and the manufacture of 
salt. Sept. G. | 

„ 19,186. Suzuki. Vacuum evaporating apparatus, j 

Sept. G. 

„ 19, .‘546. Hargreaves. Mixing and agitating solutions, i 

and precipitating and crystallising. Sept, 8. ' 

„ 19,410. Albei-gcr. Gondenber system.* Sept. 8. , 

,, 19,442. Hargreaves. Evaporating Kolutions and 

obtaining salts. Sept. 9. ' 

„ 19,497. Turnbull. SeeuiiderX. 

„ 19, GOG. Wurnib and Rauinann. Theniiometers.* , 

Sept. 18. I 

20,0.‘}1. Gaf^kell and Da)'. Dryiug apparatus for . 
distillery refuse and other liquids. Sept. 17. 

[C.S.] 20,775 (lODIl). 1‘ochin and l^oehin. Breaking, [ 
erushing, and grinding machinery. Sept. 7. ! 

„ 20,982 (1903). Rakowski. (Jrinding mills for : 

gradual and variable pulverisation. Sept. 7. j 
„ 21,705 (1903). Jouve. Manufacture of distilling, , 

evapoiating, or like apparatus. Sept. 14. l 

,, 28,372 (1903). Lake (Trump). J’rocess of evapo- 1 

rating liquors. Sept. 14. ' 

,, 28,593 (190.5). Lake (Trump). Vaeuum jians. I 

Sept. 11. 

., 0786 (1904). McAulay. Heating furnaces. Sept. 14 

„ 10,157 (1904). Forbes. Distilling and condensing 

apparatus. Sept. 7. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 18,721. Tucker and Grundell. Fuel oil burning 
system. [U.S. Appl., Sept. 19, 1903.]* Aug. SO. 

„ 18,858. (Grayson. Munufactuie of artificial fuel. 

Sept. 1. 

„ 18,975. Roberts and Anstey. Apparatus for the 

manufacture of generator gas. Sept. 2. 

„ 19,001. Thompson (L’Hospied). Gas furnaces. 

Sept. 3. 

„ 19,037. Ibbotson. Ascension pipes of gas pro- 

ducers. Sept. 3. 

u 19,046. The Chalk Power Gas Syndicate, Ltd., and ; 
Pearson. Process for the continuous and con- i 
current production of fuel gas and lime. Sept. 3. 
n 19,183. Brotherhood. Producer gas manufacturing ! 

apparatus. Sept. 6. | 

„ 19,222. Johnston. Apparatus used in the manu- ; 

facture of coal-gas. Sept. 6. 

„ 19,276. Breckon. Method of producing snperior 

coke in connection with gas works and the like. 
Sept. 7. 


[A.] 19,307. Gibbons and Masters. Manufacture of gas. 
Sept 7. 

„ 19,318, Hepburn. Coking. Sopt. 7. 

„ 19,319. Hepburn, (‘okeovenTB. Sept. 7. 

„ 19,568. Tompkins. Production of acetylene deriva- 

tives. Sept. 10. 

„ 19,744. Blackmore. Process for making hydrogen 

carbide, and separating sulphur from sulpho 
hydrocarbons or sulphurous petroleum.* Sept. 1.3. 

„ 19,774. AVilson. Manufacture of coal-gas. Sept. 14. 

„ 19,827. Gerasoli. Gas producers. Sept. 14. 

,, 19,842. Crossley and Rigby. Methods of obtoJoing 

power from fuel gases, oils, and other similar 
combustibles. Sept. 15, 

„ 20,075. (^ottan(;in. Method of aitificial carbonisa- 

tion. Sept. 17. 

[GS,] 19,220 (1903). Wessclsky. Apparatus for gene- 
rating Miter- or like gas from small and dust 
coal. Sept. 1 4. 

„ 2ii..'i5G (1903). Lake (Ges. f. P'liissige Guse R. 

Pictet and Co.). Method of increasing the- 
iutensity of incandescent gas light. Sept. 14. 

„ 21,724 (1903). Bruce. Gasogenes and the like- 

Sept. 14. 

„ 24,088 (1903). Giclis. Gas retorts. Sept. 2 L 

„ 24^326 0903). Hanmer. Treating peat or turf 

to obtain valuable products therefrom. Sept. 14.. 

„ 24,670 (1903). Allison. Manufacture of coke. 

Sept. 21. 

„ 27,823 (1903). Wilson. Gas producers. Sept. M. 

„ 269G (1904). Thompson (Rush). Apparatus for 

utilising liquid hydrocarbons as fuel. Sept. 14. 

„ 5911 (1904). Loomis and Pettibone. Manufac- 

turing and mixing gases. Sept, 7. 

,, 14,445 (1904). Boult (Lomax). Method of puri- 

fying illuminating gas. Sept. 21. 

„ 15,048 (1904). Lake (Biicknatn). Gas burners. 

Sept. 7. 

,, 15,706 (1901). Thompson (Verein. Maschinenfabr. 

Augsburg u. Maschinenbauges. NUrnberg, A.-G.).. 
See under XXIII. 

„ 1G,288 (1904). Act.-Ges. f. Selas-Beleuchtung. Ap~ 

paratus for the production of mixtures of 
ami air. Sept. 14. 

„ 1G,7G3 (1904). Boutiilier. Apparatus for pro- 

ducing poor gas free from tarry matters. Sept. 14. 

„ 17,580 (1904). Patterson. Method of treating: 

coal for coking purposes. Sept. 21. 


HI.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 19,695. Martin and Wynne, Process for purifying' 
petroleum oils and rendering them non-exploaivc. 
Sept, 13. 

„ 19,744. Blarkmore. See under ll. 

[C.S.] 12,696 (1903). Oppenheimer and Kent. Process for 
treating tar for the elimination of water and re.* 
covery of \olatilo products therefrom. Sept. 14. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 18,985. Johnson (Kalle and Co.). Manufacture of 
mono-azo dyes. Sept. 2. 

„ 1 9,165. Johnson ( Badische A nilin und Soda Fabiik). 

Manufacture of azo colouring matters and of 
intermediate products relating thereto. Segt. 5. 

„ 19,474. Tmray (Basle Chemical Works). Mann* 

facture of indoxy), its homologues or their doriva*- 
tives. Sept. 9. 

„ 19,660. Johnson (Kalle and Co.). Manufaetote nHI 

new mono-azo dyes. Sept, 12. ~ 
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£QJ5*.] !9,97S (1903). Johnion (Kalle and Co.). Manu- 
facture of colouring mattery containiug sulphur. 
Bept. 14. 

23,39a (1903). Jmray (Meister, Lucius iiud Brflo- 
ing). Manufacture of dyestuffs derived from 
anthracene. Sept. 7. 

„ 25,144 (190.3). Newton (Bayer and Co.). See ] 

under Zi-W, j 

„ 25,464 (1903). Johnson (Bodische Anilin und j 

Scwla Fabrik). Mauufactare of acid nitriles. ^ 
, Sept. 14. I 

„ 26,132 (1908). Newton (Bayer und Co.). Munu- i 

fucUire of new azo dyestuffs. Sept. I t. I 


V.— PREPARING, BLEACHING, DYEING, j 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. j 

([A.] 18.720, Wilhelm. Method of cleaning oil waste, 
die. Aug. 30. 

18,707. Nicholson and Shepherd. ('om}>ound 
batching oil for drefising jute, wool, and like 
fibrous material. Aug. .SI. 

1^,324. Harris. Treatment of rh<‘a glass, wood 
fibre, and the like. Sept. 7. 

,, 19,382. Leachman. Method of tinishiiig and dress- 

ing yarns and threads. Sept. 8. 

,, 19,38.5. Bower. Manufacture of substitutes for 

hthogiuphic stones. Sept, 8. 

„ 20,040. Wilkinson. Means or apparatus for gas- 

sing or cleansing silk aiul other fibres. Sept. 17. 

^C.S.] 18,897 (1903). Morton. Manufacture ot figured 
fabrics. Sept. 7. 

„ 21,667 (1903). Bergmiiuu. Process for the removal 

of fat extracting solvents from materials. 
Sept. 21. 

„ 21.949 (1903). Gebaucr. Apparatus for u.se in 

subjecting fabrics, warps, varus, and the like 
to the action of fluids or cliemical solutions. 
Sept 7. 

„ 23,484 (1903). Scott. Printing, painting, or mark- 

ing on cloth, and machineiy therefor. Sept. 7. 

„ 24,222 (1903). ]*orkiu, and VVhipp Bros, and Todd, 

Ltd. Treatment of raw cotton and flax, und 
cotton and linen goods, to reduce the iiiflatnnia- 
blllty thereof. Sept. 21. 

’ „ 27,7)39 (1903). Calieo ib’inters' As.socmtiou, Ltd., 

and Garnett. Calico printing. Sept. 21. 

,, 2062 (1904). Heueer. Yarn - dveing vat, with 

device for throwing in and out ot gear a wind- 
lass for lifting the ;n.ateri^il out of the colouring 
litjuor. Sept. 14. 

13,302 (1904). O’Brien (L’Huillier). l> 3 eing, ami 
apjiaratuB therefor. Sept. 21. 

„ 16, .594 (1904), Hulse and Co., Ltd., and Shan. ; 

Production of printed fabric, such as calico. ' 
Sept. 7. I 

I 

I 

VL— COLOURING WOOD, PAPER, LEATHER, Etc. | 

J[A.] 19,873. Lyo and L)e. Dyeing or colouring straw I 
and other materials capable of being similarly 
treated. Sept. 8. 

„ 19,374. LyeandLje. Apparatus for the dyeing I 

or similar treatment of straw, straw plait, and j 
similar materialH. Sept. 8. , 

^ 19,989. Nusoh (Sorel). Dyeing process of skins 

for glove making and other uses.* Sept. 1 6. ' 

[C.S.] 20,324 (1903). Rausford (Cassella and Co.). Pio- 
duofion of two-coloured effects upon straw, or 
mixed straw and chip plaits. Sept. 7. 

„ 23,663 (1998). Hansford (Cassella and Co.). Dyeing 

of leather. Sept. 7. ' 


VII.— ACIDS, ALKALIS, AND SALTS. 

tA.]. 18,710, Stead. IManufacture of carbon dioxide. 
Aug. 30. 

M 18,899. Pioluuowsky. Manufacture of alkali and 
alkaline earth carbonates, aud apparatus therefor. 
Sept. 1. 

„ 19,046. The Chalk Power Gas Syndicate, Ltd., aud 

Pearson. See under II. 

„ 19,174. Hargreaves. SeeiniderJ. 

„ 19,332. Klworthy, Thornett, and Fehr. Proceoi^es 

and apparatus for mauutacturing carbonic acid 
andhvdrogen. Sept. 7, 

„ 19,442. Hargreaves. Sec under 1. 

„ 19,448. Craig, Brown, und Craig. ]\L-ihod of pro- 

ducing oxygen from atmospheric iiiv. Sept. 9. 

„ 19,.571. Bloxam (Soc. Anon. il’I^tiidcs Electro- 

Chimiques). Manufacture of lead peroxide. 
Sept. 10, 

„ 19,606. Robinson. I’rocesfi for the naanufacture of 

sulphatef. Si'pt i 2. 

„ 19,921. Cie. des lk<;(l. ('liim, d’ \lais et de la 

Camargue. Manufacture of alumiua. [Fr. Appl., 
Sept. 19, 1903. J* Sept. 15. 

„ 20,012. Davis and Davis. ( 'onstruction of plant 

for thf3 manufactuie of sulphuric acid. Sept, 16. 

[C.S.] 17,040 (1903). lleskett. (Carbonic anhydride rc- 

< frigerating machines. Si'pt. 14. 

,, 24,332 (1903). Donnachie. Appliances for the 

manufacture of nitric acid. Sejit. M, 

„ 21,619 (1903). Schwab, and H. Gieene ami Sons, 

Ltd. Manufacture oi \itnol. Sept, 14. 

„ 2739 (1904). Bellot de.s Miiiiere.s. Ap])aratus for 

the uianufactuii' of cupro-ammouium solution. 
Sept 7 

„ 11,172 (1904). C/ie l*'raii(;. de rAcetylene Dissous. 

^Manufactuie of oxyi en. Sept. 7. 

VIII.— GLASS, POTTERY, AND ENAMELS. 

[A.] 19,067. Baudoux. Glass-melting furnaces.* Sept. 3. 

[C.S.] 16,600 (1904). Good. Apparatus for tlie niann- 
lacturc of glassware. Sept. 21. 

„ 17,23.5 (1904). Robin. Composition for the manu- 

facture of ceramic producth. Sept. 12. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A] 18,699. IVyor. Wood - preserving - composition. 

Aug. 30. 

„ 18.801. Brunson. Composition of matter for arli- 

ticial .stone.* Aug. 31. 

„ 18,837. Saunders. Manufacture of bricks and the 

like. Aug. 31. 

„ 18,920. Lake (Matthe> and Co.). Manufacture of 

electrical insulaiing and uon-heat-conclucting 
compositions. Sept. 1. 

„ 18,930. Sellars. Manufacture of cement or cemen- 

titious substances. Sept. 2. 

„ 1 8,939. Mtiller. See under XI. 

„ 19,737. Boult (Hillsberg and Co.). Impregnation 

of wood and other porous materials. Sept. 13, 

„ 19,884. Morris and Chalmers. Manufacture of 

bricks and tiles. Sept. 15. 

,, 19,912. Hamblct. Brick kilns and the like. 

Sept. 1.5. 

,, 20,018. Ridley, Taite, and Williamson. Slag or 

ecoriffi bricks or block.«> and method and appa- 
ratus for n^anufacturing the same.* Sept. 16. 

[C.S.] 19,676 (1903), Mageus. Treatment of concrete 
and the like, whereby the setting of the same 
after mixture may be arrested. Sept. 7. 




[A.] 20,028 (1903). Sadler. ijSrick klfas. Sept. 21. [C.S.] 13,838 (1804).' ll^elMlier and Sempniii. Solder for 

„ 11,258 (1904). Stuffier. Fireproof quartz bricki? nluininium or aUimuima* alloys. Sept 14. 

or blocks. Sept. 14. 4 „ 16,419 (1904). Engels. Process for treating eteel 

5 , 15,979 (1904). Schmid tgen and Kflnig. Process and armour plates. Sept. 14. 

for manufacturing a non-oonduotor of heat. „ 16,449 (1904). Fink-Huguonqt. Prooest and ap- 

Sept. 7. paratus for granulating or pulrerising fused 

„ 16,987 (1904). Ityser. Building stone. Sept. U. metals and alloys. Sept. 21. 


X.— METALLUEGY. 

[A.] 18,058. Bavjiy. Process for separating hy flotation 
parts of the constituents of ores and other solid 
bodies from the remainder thereof, Aug. 29. 

„ 18,059. Bavay. Apparatus for separating hy 

flotation parts of the constituents ot oies and 
other solid bodies from the remainder thereof. 
Ang. 29. 

„ 18,060. Bavay. Process for separating hy flotation 

zinc blende from ores, tailings, concentrates, and 
slimes, and for preparing such ores for such 
separation. Aug. 29. 

„ 18,074. Annahle, Steinhardt, Vogel, and Tungsten 

Bhi’c Metals Co., Ltd. Treatment of nickel 
ores. Aug. 29. 

„ 1^,740. Goodsell. Method of and apparatus for 

treating sheet iron and steel.* Aug. 3o. 

„ 18,977. Vandeilip. Ore eoncentration. Sep». 2. 

,, 19,0.1,3. Massenez. Manufacture of stetd by the 

basic Bessemer process. Sept. 3. 

19,140. Swyny and Plucknett. Ore gepurators and 
classifiers.* Sept. 5. 

„ 19,142. Sivyny and Plucknett. Process for ex- 

ti'iictiug normally bunvmit miuoral particles from i 
sbmes, tailings, and like metalliferous materials.* 
Sept. 5. 

,, 19,2.33. Guye. Treatment of lead sulphide, or ores 

theri'of, to obtain volatile products. Sept. G. 

„ 19,2.')!. Thompson (Carlo, Tito, and I’ollak and 

Kotbschild). Alloy, and process for mauufac* 
luring the same. Sept. 0. 

„ 1 9, ‘2G9. llawson and Elmore. Proces.s for extracting 

gold from solutions. Sept. 7. 

,, 19,394. Fyfe. Ore-roflsting furnaces, and means 

for producing au<l depositing fumes from ores. 
Sept 8, 

„ 19,404. lleinke. Process for briquetting friable 

ores. Sept. 9. 

19,197. Turnbull. Apparatus for separating water- ! 
borne particles of varying density, such as finely I 
divided ore, &c. Sept, 9. I 

,, 19, .'3.5.5. Abelspies. Ore concentrating and classi- 

fying apparatus. Sept. 10. 

„ 19,653. Ellis and Highton. Apparatus for ex- 

tracting gold from slimes, tailings, or the like. 
Sept. 12. 

[(‘.S.] 12,727 (1903). Auchiriucbic. Manufacture of 
metallii’ vanadium from its ores or any other 
compounds of vanadium. Sept. 14, 

,, 19,226 (1903). Deutseh. Plunger-jig for treating 

ores. Sept. 14. 

,, 19,353 (1903). Lake (Sanfilippo). Ore -roasting 

and like furnaces. Sept. 21, 

„ 26,375 (1903). Michelis, Miclielis, Kruse, and 

Kuhn. Process for hard-soldering aluminium. 
Sept. 7. 

,, 20,376 (190.3). Michclis, Michelis, Kruse, and 

Kuhn. Process for hard-soldering cast iron. 
Sept. 7. 

„ 7309 (1904). Weiller ahd Weiller. Process for 

separating from their ores copper, silver, lead, 
mercury, and all other metals adapted to be 
precipitated from an acid solution by means of 
sulphuretted hydrogen. Sept. 21. 

„ 8216 (1904). Gin. See wider Xi, 


XL-KLECTBO-CHEMISTRY AND BLBCTBO- 
METALLURGY. 

[A.] IS, 840. British Thomson-Houston Co., Ltd. (Gen. 
Kleetrie Co.). I’roces-ncs of electric deposition. 
Aug. 31. 

,, 18,92;,'. Lake (Matthey uiul Co.). See under IX. 

18,937. Hargreaves. Operating o ectrolytio cells* 
Sept. 2. 

,, 18,989. Miiller. Insulating substance, and method 

of making same. Sept. 2. 

„ 19,266. Ziogenherg. (Jalvanic coll,* Rept. C. 

„ 19,571. Bloxam (Soc. Anon. d'Ltudes Electro^ 

Chimiquo). See under Vll. 

„ 19,898. Blackburn. Primary batteries. Sept. 15. 

,. 20.003. Birkuland and Eyde. Process and furnace 

for subjecting soliil materials to the action of the 
electric arc. [Appl. in Norway, Sept. 19, 1903.]* 
Sept. 10. 

[C.S.] 14,231 (1903). Drcibholz. Galvanic batteries. 
Sept. 7. 

„ 23,712 (1903). Nehmer. Manufacturing of dry • 

batteries. Sept. 7. 

„ 8210(1904). Gin. Electric furnace for converting 

pig iron into steel. Sept. 21. 

XIL— FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 18,797. Nicholson and Shepherd. See under V, 

„ 19,043. Le Broequy. Oils for lubricating gun 

barrels. Sept. 3. 

[C.s.] 25,010 (1903). Harvey. Manufacture of dry soap 
powders. Sept. 7. 

XIIL-PIGMENTS. PAINTS; RESINS, VARNISHES > 
INDIA-RUBBER, Etc. 

{ B .') — Ukbins, Vaunisiiks. 

[A.j 19,2«2. Duunett. Composition for preventing the 
incrustation and preserving the hulls of ships. 
Sept. 7. 

„ 19, .583. Pugh, and Budge Whitworth, Ltd. Appli- 

cation of varnishes and the like. Sept. 10. 

[C.S.] 1 7,135 (1903). Tixier and Kambaud. Process for 
the manufacture of varnishes by the direct solu- 
tion of gums witliout previons fusion. Sept. 14. 

„ 21,020 (1903). Johnson (Foolsing). Apparatus 

for the treatment of products containing gums 
and resin^', for the separation and obtainment of 
the gums and resins therefrom. Sept. 21. 

(C.)— India-Edbbbb. 

[A.] 19,780. Owen and Threlfall. See under XIX. 

XIV.—TANNING, LEATHER, GLUE, SIZE, Era 

[A.] 18,091. Jerret, Graham, and Blair. Leather- 

dressing composition. Ang. 30 * 

„ 10,244. Sonoff and Zwerkoff. Curing skins and 

hides. Sept. 6. 

„ 19,323. Petersen, (leansing and dyeing gloves, 

skins, leather, and the like. [Appl. in Denmark* 
Sept. 9, 1903.]* Sept. 7. 

„ 19,770. Owen and Threlfall. Manufacture of 

leather. Sept. 14. 

„ 19,780. Owen and Threlfall. Manafacture of 

leather for nse as a substitute for india-rubber 
and for other purposes. Sept, 14* 
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fA.] 19,08». Smch (Sore^. ‘ under Vt. ^ 

[C.8.] ld,677 (lyo.l). Muir. Treatment of nkins or ^ 

amerior to and during the proces'* trf tanring.' 1 [4^.] 11,259^,4(1904). Noyes and Krueger. 

, Sept. 7. * ^ ^ for coating paper and like materials. S 

XVI.— SUGAR, STARCH, GUM, Krc. 

J[C.S.] 2f>,T99 (1903). Lafouille. Annular inniilds for 
treating sugar by cenirifugal action. Srpt. 2i. 


5!^ {A.] 11^,310. Thiebaat;. Manufacture of paper, card* 
hoard, atid iheiike. Sept. 7. 

Machtnea 
Sept. 7. 

16,403 (1904). Nebrich. Pulp strainers for paper 
(panufacture. Sept. 7. 

17,232 (1904). llomberger Alcthod of imparting 
lustre to objects made of celluloid or the likeT. 
Sept. 14, 


XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 19,5S7. Hunt. Manufacture, purif)inir. and ma- 
turing or flavouring of spiiit. Sept. l«). 

' [C.S.] 19,64.5 (1903). Monti. Treatment of wine, mu'‘t, 

^ beer, beetroot juice, and the bke, and apparatus 

therefor. Sept. 1 4. 

,, 2 4,904 (1903). .Ten«en ( I)ies-«!er). Process for 

freeing yeast extracts from bitter principles. 
Sept. 14. 

„ 28,264 (1003). Plischke and Beschorner, Itlalliug 

’ apparatus. Sept. 7. 

„ 14,028 (1904). Schncible. Art oi brewiinr. .Sepf. 21. 

„ 15,370 (1904) Boult (Pabst Brewing *Co.). Pas- 

teurising apparatus. Sept. 7. 

XVIII.— FOODS ; SANITATION. WATER 
PURIFICATION; & DISINFECTANTS. 

(/!.)— Foods. 

[A.] 18,906. Boss. Production ol foods for animals.* 

Sept. 1. 

„ 19,082. Cornthwaite. •SVe wader XX I IT. 

„ 19,676. Hell. Process for preserving fltsh meat 

and o»her foodbtulls. Sept. 13. 

[('.S.] 9684 (1904). Maggi. Maiuifiu ture of mdk powder. 
Sept, 21. 

(ff.) — Sanitation ; Water Purification. 

[A.] 19,444. Adams. Filter beds for sewage or other ! 

purposes. Sept. 9. j 

,1 20,031. Ga-kell and Day. .SV uwder T. 

[C.S.] 19.599 (19o3). Adams and Spiingborn. System ’ 
for the purification of sewr,;^e and other fluids. 

. Sept. 7. 

„ 19,644 (1003). Talbot. Means for purifying air. i 

Sept. 21. ^ 

„ 17,307 (1904). Walter. Water purifying appa- i 

ratus. Sept. U, 

(C,)— DlSINFKCTAVrS. I 

[(;.S.] 18,678 (1903). Xlulkr. Insecticide. Sept. 7. 

19,837 ( 1903). Kfisteis. Process fur forming sol u- I 
tions of aiititieptics which are otherM'isc insoluble ' 
or not easily soluble. Sept. 21. | 

XIX.— PAPER, PASTEBOARD, Etc. j 

[At] 18,742. Krais and The Bradford l) 3 eiV Associa- 1 
tion, Ltd. Manufacture and a]ip]ication of nitro- ' 
cellulcse solutions. Aug. 30. • 

19,173. Beadle and Stevens. Manufacture of I 
blotting and other water-leaf papers. Sept. 6. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 18,82.). Newton ( Bayer and Co.). Xlanufacturo of 
a iiharmaccutical compound. Aug. 31. 

„ 19,411. Zimnicrmann (Chem. Fabr. uuf Actien, 

vonu. E. Sobering). .Manufacture of dialky lated 
barbituric acids. Sept. 8. 

„ 20,071. Wettfi (J. D. Riedel). Plnrmaceufical 

compounds having the therapeutic properties of 
coil, ine, and proccssi's tor the manufacture of the 
same. .Sept. 17. 

XXL— ?nOTOGR.\PHlC MATERIALS AND 
PROCESSES. 

[A.] 18,890. \ on ( Lvraiuow rr.iuttenborg and Fabian. 

Method of ui'>ductiun ot photographic paper and 

' the like. Sei»t. 1. 

„ 19,940. Smith. IMmiographlc plates or films, [tier. 

Appl., Sepf. IT, l'.b)3.]* Sept, 16. 

[CSj 25,1 14 ( 190$) Newton ( Bayer anil Co ) Mauu- 
f.icture (if new "eiivitisiug dye^tutiTB and inter- 
mediate products foi m^e therein. Sept. 7. 

„ 17,009 (1904) Like (Jacobsen). Photographic 

reproductions .Sept, I I. 

„ 17,006 (1904). Lake (Jacobsen), Photographic 

; 'productmns. Sept. 14. 

„ 17,610 (!90t). Schniiilr. Bigment photographic 

j)ioccsses. Sept. 21. 

XXIL— EXPLOSIVES, MATCHES, Etc. 

[A.] 19 , 200 . ILilI. Manufactu'c of explosives. Sept. IL 

„ 20,106. ENun^elidi. E\pIosi\ e'b.* Sept 17. 

[C.S.] 23.76() ( 1903). Unge. Slow-conibustion composi- 
tions for fuses, self-piopelling explosive projec- 
tiles, and the like, Si-pt. 7. 

,, 11,000 (1904). Steel. r^vplosiM'. Sept. 21. 

„ 12,627 (1904). Hough. Nitrated carbohydrates. 

Sept. 7. 

XXIII.— GENEBAL ANALYTICAL CHEMISTRY. 

[A.] 19,082. Cornthwaite. Soxlilet extractors for 
analysis of milk, cereals, cattle foods, &c. Sept-.). 

,, 19,337. Decker. Goniometers or similar instru- 

ments. Sept. 7. 

[C.S.] 15,7ti6 (1904). Thompson (N'erein. Maschinen- 
fabr. Augsburg und .^laschi^eubRnges. Nurnberg 
V.-G.'. Method for the continuous determiua- 
ti«m of the h} drogen contents of gaseous mixtures,, 
and apparatus therefor. Sept. 7. 
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COMMUNICATIONS. 

Authors of conimunicatioQs read before the Society, ott» 
fuay of its Local Sections, are requested to take notice that 
under Kule 43 of the Bye-laws the Society has the rijjht of 

? riority of publication for three months of all such papers, 
nfrlngement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the dournal, in which case no reprints can 
be furnished to the author. 
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TWENTY-THIRD ANNUAL 
MEETINB. 


Citangrs of !31tlirrss. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
Hubscriptions, the use of the form attached to the application 
lh?lpa in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Aider), Fredk., l/o 17th Street; 342, 22nd Avenue, Mil- 
waukee, Wis., U.S.A. 

Baxter, .lolin G. ; all comuiunicatlons to Nine Elms ( dement 
Works, (yliffe, Kent. 

Bothnuiley, C.ll., l/O Hurst Knoll; Tauglewood, Southsidc, 
Weston-super-Mare. 

Clarke, K. W., ]/o llayne; 3, Aberd)’en Villas, Chase Hoad, 
Southgate, N. ; Journals as before. 

Collingridpe, Frank, l/o Wyndham Hoad ; 45, Beaufort 
Hoad, Edgbaston, Birmingham. 

Dreyfus, S. ; all oommuuications to 1, Suunyside Terrac(‘, 
North Hoad, Clayton, Manchester. 

Kddv, W. Clifton, l/o Hocky Ford, Colo.; Owosso, Mich., 
*U.S.A. 

Hicks, Edwin F., l/o Walnut Street ; 4837, Fairmomit 
Avenue, Philadelphia, Pa.,V.S.A- 

Mcldruni, Dr. Andrew N., l/o Bonnymuir Place ; 214, Mid 
Stocket Hoad, \berdceu. 

Hos<‘, John, l/o Warrington ; Wicken House, Strettou, near 
Warrington. 

Sharwood, W. J., l/o Durant Avenue; 2600, Ihllegass 
Avenue, Beikeley, (’al., U.S..\. 

Smith, Harry, l/o 74 ; 93, Holly Avenue, Jc.smond, New- 
castle on Tyne. 

Smith, J. Cruikshank, l/o Wostbourue Park; 19, Aldridge 
Hoad Villas, Bayswaler, W. 

Stoddard, Jesse D., l/o American Hadiator Co. ; e/o Detroit 
Testing Laboratorj-, 1111, I nion Trust Building, 
Detroit, Mich., V.S.A. 

Tate, Francis G. 11., l/o Dulwich ; Kilraersdou, Homecroft 
Road, Sydenham, S.E. 

Walton, Thos. U, ; Journals to Colonial Sugar Refining 
Co., O'Connell Street, Sydney, N.S.W. 

Wheeler, Ernest, l/o Churchill Street; 335, Park Rond, 
Oldham, Laucs., Metallurgical CheiniKt. 

Williams, Prof. W. Carletou ; Journals to 23, Bi-ooragrove 
Hoad, Sheffield. 

Woodside, F. Frank ; 1/n TJwchland, Pa, ; c/o Warner 
Chemical Co., Carteret, N.J., U.S.A., Secretary. 

^ CHANGE OF ADDRESS REQUIRED. 

Moses, Herbert B., l/o National Batiery Co., Buffalo, N.Y,, 
U.S.A. 

Cook, Wm. Martyn, Ceqilhurst, Uplands Park, Enfield, 
Sept. 27. t 

Sorel, Ernest, 1 19, Rue Notre Dame de Champs, Paris. 


i About 100 members and ladies from Europe, the bulk of 
I whom travelled by the steamships “ Baltic,” “ Campania,” 

“ Kaiser Wilhelm der Groi-se,” and “ Majestic,” arrived in 
Now York for the Annual General Meeting, and wero 
received on lauding by Drs. H. Schweitzer, V. Coblent*, 

' H. W. Moore, E. G. Love, and W. McMurtrie, Prof. E. Hart,, 
j Mr. N. J. Lane, and Mr. and Mrs. F. Hemingway, acting on 
! behalf of the Reception Committee, and conveyed to the 
! Society’s head quarters, the Hotel Seville, Madison Avenue, 

1 in automobiles. 

I On Wednesday evening (Sept. 7th) a reception was held 
{ at the Chemists* Club, West 55th Street, which wa.s attendcdl 
by a large number of membcLs and ladies 

Thursday, SErTKMUEK 8 th, 1904. 

, The twenty-third annual meeting of the Society was held/ 
in the Gymnasium of Columbia University, New York City~ 
on Thursday, September 8th, 1904. The President, Sir 
William Ramsay, K.C.B., F.H.S., occupied the chair. 

Prof. Charles F, Chvndleu, in welcoming the Society 
on behalf of the faculty of tJolumbia University, said U 
was eminently proper that the Society of (ffiemical Industry 
should hold its first meeting on that side of the Atlantic 
Ocean in the halls of Columbia Universitv, which was one 
of their oldest institutions of learning, having been founded 
by King George II. by Royal (.’barter in 1754, one hundred 
and fifty years ago, under the name of Kiug’s College. At 
the close of the War of indt pendence the college had been 
opened under its pre.seiit name of Columbia. (Columbia was- 
in the forefront for the study of the sciences ; she had beciY 
the very first in this country to establish a School of Mines 
and cognate School of Sciences, founded on a regular pre- 
I .scribed course of four years, with strict requirements of 
! personal preparation, and graded courses specially designed 
I and devised for the education of those men who wished to- 
' make the applied sciences their professions for life — mining 
I engineers, metallurgical engineers, mechanical engineers,. 
electrical engineers, chemists, and architects. It was indeed 
tt great pleasure to welcome the distinguished President of 
the Society. The late Dr. Barnard, Piesident of the- 
University, had provided in his will that once in five years- 
there should be awarded a gold medal to the person who 
during the previous five years bad made the most important 
contribution to physical science, or who had conferred the 
greatest benefit upon mankind by the application of the 
sciences. That medal was to be awarded by the trustees of 
Columbia University on the nomination of the National 
Academy of Sciences. At the end of the first period of 
five years, when the Academy met at Washington to con- 
' sider who should be named as the first recipient of this- 
medal, it had been decided that the most prominent ooutribu*^ 
tion to physical science during the previous five years had 
been the discovery of the ounous and inert element argon. 
But this great discovery bad been due to the joint labours of 
Lord Rayleigh and Sir William Ramsay. Although the will 
of Dr. Barnard had provided but for a single gold medal. 
President Low had risen to the occasion and had said there 
should be two medals, and those two medals had been con- 
ferred, one upon Lord Rayleigh and the other upon Sir 
[ William Ramsgy. So they claimed Sir William Ramsay a» 

' belonging to Columbia. He exjiressed the hope that their' 
, English ^este would enjoy the three weeks’ trip which had 
J been arranged for riiem. 

The the name of the Sod^y, cordially 

thanked the Truateefl uf the Untverrity for the use of the 
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maKnti^GQt in rwhich they then were) end I)r» Chundji^"^ ’ felt of the honnttr j\ 5 h|oh h«d fboen bronght to them by 

for ahi extremely kind oreloome, Mo said that it had bfeen ^ bolding their meeting on that inde of the AUan^o Ooean ; 
the neatest poeeible pleasure to eo|lle and, yisit , their the New Jork Section felt keenly the honour which for the 

brethren of America. . The recollection of the of ^ second iime had been conferred upon one of its members by 

li^ependenee was not an unpleasant one to most hlnglishmewfe ' electing him to its presidency. Personally, as the one chosen 
whose feelings hud so changed that, ,if a poll of the country p ail that office, he felt his inadequacy. He knew he had 
were taken, be doubted whether there would be found aiM hot been selected for anything whioh he had done, or for 
Kpgliiffiman, who would not in that war have fought on the aoythiog which he could reasonably expect to do j but he 
American side. had been selected because so many friends in the New York 

The Gi:nrbax< Sbcrktary read the minutes of the last Section bad felt disposed to name him as their candidate; 

annual general meeting, which were passed, and signed by ho cordially thanked his friends for putting him for ward, as 

the , President. He then , read the list of new members representative of what they hoped their President might 

of the Council (see tins J., Sept. 15, 850), and stated that be. It would bo his desire, in carrying out the duties of the 

two Vice-Presidents had resigned, namely,^ Prof. Procter office, to do what he could in his humble way to follow in 

and Mr. Carey, who had been elected respectively chairmen the steps of the gentlemen who had occupied the position, 

of the Yorkshire and the Liverpool Sections, and did not He then moved a vote of thanks to the gentleman who 

wish to duplicate their offices. In tlicir places Mr. David had just tinisbed reading one of the ablest papers which 

Howard and Dr. V. Cobleutz had been elected. it had been his pleasure to hear on that subject — the subject 

The Phesioent, after anuoiiucing that Mr. William TI. of the education of the technical chemist. In the New 


Nichols, President of the Gcperal Chemical Company of 
New York, had been elected President of the Society for the 
ensuing year, said, with regard to the,IlL*port of the Council 
(see this.J., Sept. 15, 851), the number of members on the 
register was 4134; at the same time la.st year it bad been 
3951). ll'our hundred new members had been elected, as 
compared with 3B0 last year, and the losses had also been 
fewer — 216 he against 224. There had been 29 dcaibs. The 
Journal num^red 1378 pages; and 90 original papers, with 
discussions, had been published, as compared with 81 in the 
previous year. Since the last meeting a new section had 
been added to the Society, in Sydney, Australia. Important 
papers relating to the tariffs and trade regulations with 
other nations had been furnished from the Hoard of Trade. 
These would no doubt prove interesting, not merely in the 
British Isles, but also in the United States, for the sake of 
the, information contained in them. 

jir. Hakvkv: W. Wieby, of Washington, D.d., U S.A., 
moved, and Prof. A. C. Humphukys, pf Stevens Institute 
of Technology, of Hoboken, N.J., U.S.A., seconded the 
adoption of the report, and the motion was carried. 

The PuKSLDBNT, in answer to a question, said that there 
were 1250 members in the U.S.A,, not including the 
Canadian members. 

The Pkesident invited Mr. Thomas' Tyrer to rend the 
report of the Honorary Treasurer, Mr. Hall, who was, 
unfortunately, not able to bo present. 

Mr. Tyrkk expressed his regret at the absence of their 
highly esteemed Honorary Treasurer, and pointed out the 
satisfactory character of his Report as regards the balance. 
In connection with that, however, he had to draw attention 
to the likelihood, in the near future, of some increase in 
the cost of printing the Society’s Journal. Its bi-monthly 
issue had, he thought, been fully justified by the results, 
but it had proved to be more expensive than had been 
anticipated, and the printers were tlierefore terminating 
the present contract as uuromunerative to themselves. A u 
important source of income to meet the expenses of the 
ilourunl was that of advertisements, to which the Treasurer 
had called attention in his Report, at the same tune pointing 
out that those who could advertise in the Journal would be 
assisting the Society’s work by so doing. Mr. Tyrer 
concluded by reading the last three paragraphs of the 
Treasurer’s Report (which has already appeared in full in 
the Journal for 8ept. 15tb, p, 852). 

J)r. McMuetrie echoed Mr. Tyrer’s expressions of 
regret at the absence of Mr. Hall, and at the cause of that 
abseiioe. Mr, Hall’s very valuable Report was , gratifying 
as showing the real prosperity of the organisation, and he 
believed tnat they were all glad to join in congratulations 
to the Treasurer and those who bad supported him. 
Therefore be moved the adoption of the Report, and 
expressed the thanks of the Society to jthe officers who had 
had it in charge. . 

Frot fSowABD Hakx seconded ,thc motion,! which was 
earrifid unanknouply. i , ‘ 

The Fxksjpew then read his address, (^e J., Sept. 15, 
pp. 85^,-18.57.) , - 

The Pf(»siPBirb-R|.KCT, Mr. W. H. Nionow, stated the 
ftppreeikticn which the metabers of jthe New York Seettoa 

It. 


York Section it was a matter that had shown evidence of 
sharp divergence of opinion, but they hud before them the 
word of the master, which it would be well to consider 
and to lake to tlieir hearts. In moving this vote of thanks^ 
he did so not only for the paper, but also for the mam 
himself, wlio had permitted himsell’ to be u.sed in the 
office of President during the past year, to bring all that he 
had been able to bring to the advantage and glory of this 
Society. 

Prof. Uhakles F. Chandlee, in seconding the motion, 
said he bad listened to this address with the greatCBt 
interest, and felt sure every teacher of chemistry in the 
Fngiish'speaking world would read it and qotisider carefully 
its recommendations. For his own part, he should certainly 
study it with the greatest care. He was apprehensive, how 
ever, how far it would be possible to adopt those radical 
suggestions in au institution like Uolumbia University, where 
there were over 700 students working in the chetmeal 
laboratory, where the appropriations were not half sufficient 
to provide the necessary apparatus and chemicals, where 
the laboratories were so very crowded that it was almost 
impossible to find standing room for tho young men who 
were entitled to the required laboratory practice in chemistry, 
and where tho number of instructors was not half sufficient 
for the number of students. And this condition at (yolunibiu 
applied, to a greater or less extent, to most of the larger 
institutions in America ; but the presentuticn of this ideal 
plan of chemical instruction, and the spreading of it upon 
the records, where it might be read, not only by the patrons 
of chemistry, but by the authorities of our institutions, and 
further, by the liberal citizens of this country, who were so 
ready to come forward, when the necessity could bo brought 
home to them, to provide the facilities for proper study 
and instruction, would serve a useful purpose. He took 
great pleasure in seconding that motion for a vote of 
thanks. 

Tho motion was put, and carried un,aaimou“ly by a rising 
vote, amid much .applause. 

Tho Peksidknt thanked the meeting very heartily for the 
cordial reception which they had given to uis address. In 
regard to tho phase which Prof. Chandler put forward, the 
j only remedy he could suggest Avould be to erect more labora- 
[ tories, to subdivide the offices, and give to each of a number 
I of professors of chemistry complete charge over all hi» 
particular department. There should not be one department 
of chemistry in the University, but some eight or nine. It 
was now his extremely pleasant duty and greatest possible , , 
pleasure to give the medal of the Society, whi.jh waa"*^ 
awarded every two years, to his very old friend Prof. Ira 
Rerosen, President of the Johns Hopkins University. He 
was known throughout the whole of the United States, 
throughout the whole Continent, as well as in England, as 
one of the most eminent and resourceful of chemists j he it 
was whose work had led to the discovery of that curlods 
substance, saccharin ; not only had he promoted chemioal 
industry in that particular way, but he laad trained a vety 
large number* perhaps (be m^ority, of the teohoicalchtmisby 
in America ; be certainly was a focus, a centre of leamini^ 
from wbicfr learn iug had spread throughout the whole of the 
ypited States, HU first acquaintance w4b Prof, hijd 
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ia tho year 1871, when he rang the front-door bell of « 
dhot which was nerer opened, he believed, except when the 
EijBg of Wilrtteroberg entered the University of 3’ttbingen. 
The door was dually opened, after several pails at (he 
belJ, by a man wearing a blue apron, and with rather 
black hands. He (Sir Wno. liarasay) put the following 
question to him : — ** KOnnen 8ie mir sagen, wo ist das 
VorJesungszimtnef ? ” This man was Prof. Kemsen, and 
he said, “ Toil want to find the lecture room, don’t you ? ** 
Ever since, they liaJ known each other intimately, and had 
corresponded for upwards of thirty years. In acknowledg- 
ment of his conspicuous services to technical chemistry, 
the Council of the Society, with the concurrence of the 
whole Society, had directed him, as IVesidcnt, to offer 
Prof. Rcraseu this medal, with the hope that he would long 
I've to wear it. 

Prof. Ik A RKjisTiN said it was scarcely necessary for him 
to say that he was deeply gratified by that act of the 
Council of the Society. What more could he say ‘i The 
subject which the circumstances suggested was not an 
inspiring one. He could not talk touching himself. Indeed, 
altogether too much had boeu said on that subject. Ho 
wished he could believe one-half of what Sir William had 
said ; it would he a pleasure to inm, as the receipt of that 
medal was a pleasure. 'I he subject of teaching had been 
suggested by A\liat liad been said. Of course the subject 
in general was one that he might enlarge upon, but he 
thought they would hardly care to hear it, nor should he 
caie to take up their time in discussing it. To the study 
of leaching he had given his life. He could, he thought, , 
enlarge upon that, because his h(;art was full of it even now, 
when circumstances hod made it ncce.ssary for him to give 
up most of the work in that line in which he had been 
engaged since the lucmoiable day when he opened the 
front door for Sir William. It was of course a great 
pleasure to sec so man> members of the Society there, and 
especially to see his “ \er} old friend " again, 

[A portrait of I’rof. Remsen is enclosed with this is.sue of 
the Journal.] 

Mr. J. P. F Herkicsiioif moved that Messrs Mia II, 
Wilkins, Randall, and (!o. bo elected auditors of the Society 
at a romuueratiou of 10/. lOi'. 

Mr. Maximilian Tocii seconded, and the motion was 
carried. 

The PuKM DENT read a letter from the Chairman of the 
London Section, Mr. Reid, otSciaPy and heartily inviting 
the Society to hold its next annual meeting in London. j 

Dr. K. MnssFL moved that the next annual meeting of j 
the Society be held in London. He thanked the New York 
Section for its kind attentiou and ho.'ipilulity , and assured 
them that the Society’ would be no less warmly and cordially 
welcomed by their London brethren. 

Dr, J. LbWKuwiTscii seconded the motion, and as.sured 
tlic members that ever> thing would he done to make thtir 
slay in London pleasant 

Mr. Thomas 1'trer .supported the motion and endorsed 
;Mr. Reid’s letter of invitation. 

The motion was unanimously adopted. 

Mr. Wm. T. Ma'iueson moved that the thunks of the 
Society be givtii to the President and Trustees of (’oluinbia 
University lor the hospitality shown the Society and facilities 
afforded it. 

Mr. Tuo.mas Tyui u seconded the motion, and it was 
passed by a standing vote. This concluded the business, 
and the proceedings terminated. 

After the meeting, a photograph of the members in a 
group wa.s taken on the steps of the library of Columbia 
Uni\er8ity. 

The Annual Dinner. 

The Banquet was held at the Waldorf-Astoria Hotel, 
Prof. Chaelkb F, Chandler acting as toastmaster. 

The Toastmaster proposed the health of the President 
of the United States, which was drunk standing. He then 
proposed the health of his Majesty, King Edward, which 
was also drunk standing. 

The Toastmaster in aunounoing that the next toaat, 
the Society of Chemical Industry, called for a response from 


the late President of the Society, said he felt that the late 
President owed an apology to the Society for having 
brought into the world five of the laziest elements, and he 
asked if any one had ever beard any good word for 
Ih'gon, neon, krypton, xenon, or even helium. Ho certainly 
thought that the late President owed the Society an apology 
for bringing into the chemical (dements a lot of tramps* 

Sir William Ramsay, in responding, referred to his 
address in the morning at the annual meeting, saying it 
was his hope to bring into closer touch Science^ and 
Indu.stry, and that be lived in the hope — and believed 
that the Society would share his liope — that the present 
President would look at the other side of the shiel(l in his 
address at the next annual meeting, and that he would 
touch upon the relation of Industry to Science. He con- 
fessed to the justice of the charge of bringing into the 
wwld— although one was in the curious position of having 
two fathers — a set of lazy trami)«, and stated that there 
was another body which had recently been horn — only 
about two months ago. He went on to relate the circum- 
stances that h^d to the discovery of that body, and stated 
that experiments were now in progress to try which of 
certain suppositions were correct, and it appeared to 
him that tliey >\ere on the brink of a discovery of the 
synthesis of atoms which would themselves decompose, and 
possibly into the ordinary well-known elements, and in 
this way prove to be the ultimate sources of these 
elements. It was n mere hope, bo said, but he gave 
it to the Societ}’ for what it was worth. Having effected 
the introduction (J his very latest child, he would like to 
add just a few words on the subject of the toast, the 
Society of (.'hemical Industry. He foresaw that the New 
York Section of the Society was bound to grow very 
rapidly, but whatever they did they must not quarrel. They 
must devise some means of living together in peace and 
harmony, and it was for his successors to consider this 
question very carefully. That union had to be preserved ; 
but difticuUies w(>uld obviously arise when the child outgrew 
the parent and became much larger. He was not going 
to prophesy, but it would demand very careful (jonsidera- 
lion. He thought they might remain m perfect union as 
one body, with sections not merelv in America and England, 
hut also in the English colonies. Indeed, he hoped it would 
foreshadow a much larger union, for he (lid not .see why the 
two nations, America and Greater Britain, should not work 
together in absolute peace and harmony ; not, of course, 
under ouo government, but in thorough agreement to 
support each other through thick and thin. Sir William 
then thanked the Society for th(i very cordial way in 
which it bad received the toast, the Society of Ghemical 
Industry. 

A toast to the Vereiu Deutschot Chemiker was then drunk 
amid cheers. 

Dr. Erdmann replied in German. 

The subject of the next toa.st was Industrial Corporations. 

Prof. Wiley, in responding, quoted statistics in regard to 
the wealth, population, and voting strength of the United 
States, and then, leferring to tho prophecy of Sir William, 
said there was no danger of a dissolution of the unity 
of the Society of Chemical Industry. Ihere was a little 
fact in history Avhich they hud possibly forgotten — that they 
parted from England because they were taxed vithout 
representation ; but that did net occur in the Society of 
Chemical Industry. They were taxed, it was true, but they 
had a large representation. So there would be no Boston 
Tea Party in the Society of Chemical Industry. They had 
a perfect community of interests, and that community of 
interests was not confined to the science of cheraisti^ ; it 
was a community of interests that percolated every feature 
of their common international life. Further, he believed 
such meetings as those— meetings that were international in 
character— did more to draw together already strong ties 
than any amount of preaching in the public prints could 
do. They saw their fellow-man face to face ; they saw the 
character of the man, and then began to appreciate that' it 
was the man, for, after all, it was the man — the man as a 
man. In the great sphere of industry it was the man —the 
man was measured by his industry, but the man was the 
thing. Industry was incident to the man and his develop- 





lumt, &ii4 it TT&ft because iadostriei developed manbood, 
and not because the^ brought dollars, that iudmtrles acre 
useful to mao. 

The ToASTsrasTEii then called upon Dr. Wijhelm Ostwa’d, 
of Leipzig, to say a few words. 

Prof. OsTWALD, after expressing regret, as a man who 
came from the laud of theory to the land of practice, at not 
having heard any speeches or discussions on chemical indus- 
try at the meeting, and having referred to the fact that there 
was no quarter on the surface of the globe where no member 
of the Society was residing, said that the Society was therefore 
international, and if they would look through all things they 
would find nothing more international, nothing more naturally 
international, than science ; there existed nothing in the whole 
world that was quite the same thing, whether you considered 
England, Japan, Sweden, or the frontier land in South Africa. 
Science wa** indeed the only thing that formed a part of the 
equipment of every body of men which had reached Nome 
degree of civilisation. He then expressed the hope of seeing 
the day when all people would speak one language, and stated 
that science was indeed the tie that held nations together. 
Science was spreading over all lands. International science 
would be the means of uniting all peoples of the world. 
To this puroose he drank to the furtherance of the idea of 
international brotherhood, beginning with science and ending 
•with the union of hearts. Science was brotherhood. The 
toast was drunk hv the assembly amid cheers. 

The ToASTMASTEuproposed the toast, “American Chemical 
Industry,” and called upon the new President of the Society 
to respond. 

Mr. Nichols, in replying, stated that chemical industry in 
the United States was of comparatively recent growth, but 
■was not altogether without iuterest. He referred to the 
effect of the American tariff on chemical industry, and the 
fact that America had all kinds of raw materials. In 
referring to the cost of labour, he stated that ir, was hi^ 
experience that it paid well to pay men well, and cited an 
lustancc where by paying certain labourers double the wages 
they received abroad for certain work it cost his firm rutlier 
less to turn out a ton of ore with those identical men than 
it did their former employers at half the wages. That was 
the only way in the world that the American manufacturer 
with high-priced labour wa-* able to compete with the foreign 
manufacturer at lower cost. In other words, it was perfectly 
possible in his judgment for tho foreign labourer to produce 
twice his present result if he received tsvice the pay. In 
recalling the names of the men who had been the pioneers 
in the domain of American chemical industry, Mr. Nichols 
referred to Mr. Weightman,of I’hiladelphiu, lately deceased, 
ISIartin Kalbfleisch, of Brooklyn, Mayor Knight, Eugene 
Kressley, 'Mr. (Iridley, Hugh Cochran, ex-Mayor 'fie- 
mann, of New York, Mr. Chappell, and Mr. Bowers, who 
he said were the originators of what was known as American 
chemical industry to-day. The future was in the hands of 
the young men, many of whom were present. It was to 
them that they looked for the future of chemical industry ; 
the young men had it in their power to make it worthy of 
the great country in w hich they lived. 


The ToASTSHk«TKH then Upon the British Yioe^ 
Coneml, Mr. Clive Baylejr, to give $om» impreBBions of 
New York; 

After expressing regret at the absence from the city of 
the Consnl-Qeneral, Mr. Batlet narrated his impressions 
and experience since coming to New York, and ssid, fur- 
ther, he hoped that was not the only time that they 
would be able to have impressions of New York, and titat 
not only they, but every Englishman, would make it bis 
duty and his object in life to come not only to New York, 
which was not the United States, but to the whole United 
States, becoming better acquainted with their own sons, 
their own relatives. 

The Toastmasteii then proposed a toast to the English 
committee which urrauged the trip to the United States, and 
called upon one who had been familiar with the affairs 
of the Society since its ineeption — their past president, 
Mr Thomas Tyrcr. 

Mr. Tykbii, in railing attention to the American colours 
— red, white, and blue — which decorated the hall, noticed 
the fact that the same colours appeared in the British 
ensign and the tricolour, which were also among the decora- 
tions. He warmly advocated the cosmopolitan and inter- 
national character of the Society. He stated that this 
meeting with the New York Section differed from meetings 
held 20 or 21 years ago only in two things; first, in locality, 
and second, in the peculmrily of the conditions under which 
hospitality had been extended. Mr. 'J'yrer then paid a 
glowing tribute to the ladies’ committee of the New York 
Section, which had looked after the welfare of the wives and 
daughters of the visitors, and also warmly thanked the 
committee ivhich had looked after the party from the time 
of their landing in New York up to that time. 

The Toast.m vsTEit then said he could not bring that 
delightful fuuciion to a close without calling upon the man 
who was practically responsible for the Society of Chemical 
Industry in America — Dr. Hugo Schweitzer. 

Dr. SoiiwKiT/.Ku, admitting that he was godfather when 
the New York Section was founded, went into a history of 
the growth of the Section in New York. Ten years ago 
there existed the American Chemical Society in New 
York, which was strictly devoted to .science ; the industrial 
chemists had beeu hardly represented in it, and bad no 
voice in the managomctit of the Societ}". At that time 
some kindred spirits had started the Section with about 
300 members ; to-day they were 1250. Ho knew his 
Section, knew the members — knew fully 90 per cent, of the 
members belonging to it — and they were loyal to the parent 
Society, and would never depart from it. This was not 
sentiment, ho said, but was absolute materialism. Dr. 
Schweitzer also referred to the value of the Journal as 
being the best paper published for chemists. As chairman 
of the general committee of arrangements for the euter- 
tainmentB and annual meeting, he desired to express hts 
thanks to Drs. Coblentz and Moore, Mr. Zabriskie, and 
Messrs. Parker and Love, the last two of whom he called 
the “Gold Dust Twins,” they having looked after the 
financial side of the matter. 
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L-PUNT, APPARATUS AND MACHINERY. 

English Patents. 

Furnaces; ^ill and the like . D. G. Davies, 

Kog. Pat. 19,042, Sept. 10, 1903. 

The fiimace is constructed with double walls nnd a double 
roof, the spiu*es thus formed couimunicatinfj with each 
other and opening into the ash-pit by means of holes 
formed wilbin the inner wails under the grate bars. 
Suitable means of access are ju’ovidid for clearing out the 
liolcH. Tile air-inlet, which opens directly into the double 
roof, is controlled by a damper. — L. F. G. 

Grindwg MiUs for GradnaJ and Variable Pulverisation. 
J. Itakowski, Warsaw, liussia. Kng. I’at. 20,932, 
Sept. 29, 1903. Under Tnternat. ('onv., Kov. 22, 1902. 

The grinding stones, of which there are s(*Veral and which 
act succeB.sively, have gradually diminishing diameters, and 
gradually increasing grinding surfacen. The weight of the 
grinding stones can be varied as desired. For this purpo.se 
certain parts of the stones, e g., the lateral walls or parts, 
arc made of sufficiently heavy material, and are detachable. 

— W. D.G. 

Distilling and Condensing Apparatus. .7. S. Forbes. 
Philadelphia, Pa. Kng. Pat. 10,167, l\Iay 3, 1904. 

See U.S. Pat. 700,440 of 1904 j this J., 1904, 6.62.— T. F. 11. 

Filter FAcments. K. Kk'fer, Gincinnati, II.S.A. 

Eng. Jkit. 14,34)1, dune 25, 1904, 

ISke Fr. Pat, 326,256 of 1902 ; this J., 1903, C90.— T.F. H. 

Heating Liquids; Apparatus for . A. Waldbaur, 

Stuttgart, Germany. Eng. Pat. 15,875, July 16, 1904. 
Hot gases from a combusticiu chamber arc drawn into a 
separate chamber by means of sprayed jets of liquid, with 
which they mix, and thus uniformly heat the liquid. 

— L. F. G. 

United States Patents. 

Hoasting Furnace, 1). Hofmann, Argentiue, Ivans. 

U.S. Pat. 708,748, Aug. 30, 1904. 

A KOAbTiNG furnace of the Herreshoff fjpe is constructed 
with a vertical hollow shaft, provided with adjustable 
hollow arms to which stirrers arc attached, lii the centre 
of the hollow shaft au air pipe is fixed, so as to rotate with 
it, having branch pipes projecting into tbe hollow arms. 
The cooliug air is forced through the central pipe into the 
branch pipes, and returns bttw'een the latter and the hollow 
arms to the hollow vertical shaft. — W. 11. C. 

Drying Kiln. H. J. Morton, Chicago. U.S. Pat. 768,813, 
Aug. 30, 1904. 

The kiln bus a vertical series of air-inlet ports in om* wall, 
so arranged that the air can be admitted at different levels. 
'J'he air-outlet ports are similarly arranged in the opposite 
wall.— W. II. V. 

Drying Apparatus. M. Bertrand, Grigny, France. 

U.S. Pat. 769,643, Sept. 6, 1904, 

The apparatus consists of a main closed chamber, con- 
nected at each end with an auxiliBry p^amhef. Hot air 


is admitted at one end, and a draught' chimney is placed 
at the other end of the main chamber. One of the auxiliary 
chambers also contains a draught chimney. Lateral heating 
pipes are arranged in the main chamber, being separated 
by lateral partitions from a truck-track, gliding doors are 
provided for closing the main and auxiliary chambers. 

— L. F. G. 

Crucible and Preheater ; Combined — . J. A. Aupperle, 
Indianapolis, Ind. U.S. Pat. 768,972, Aug. 30, 1904. 

A cRucniLE is provided with air inlet and outlet tubes, 
which are connected with a device for preheating, and a 
wash-bottle for purifying the air before it passes to the 
crucible. The crucible is surrounded by a water jneket. 

, ~W. H. V. 

Filter. E. Boellinghaus, Hamburg. U.S. Pat. 769,143, 
Sept. 6, 1903. 

See Eng. Pat. 27,287 of 1903 j this J., 1904, 708.— T. F. B. 

Condenser, ( ). S. Still, Annette, Cal, U.S. Pat. 770,127, 
Sept. 13, 1904. 

In a vertical casing having a conical bottom, provided with 
an outlet tap, u dolermined depth of water is maintained. 
A vertical pipe, forming the uncondensed-vapour outlet, 
extends from a slight distance above the surface of the 
water, through the centre of the casing, to above the toj*. 
The vapour inlet is situated near tbe top of tbe casing, 
and above it is a spraying device and mean.s for supplying 
liquid to form the spray. — W. H. C. 

Liquid-cooling Apparatus. A. Siebert, St. Louis, Mo. 
U.S. J’at. 770,190, Sept. 13, 1904. 

A ZIGZAG series of double sloping shelves, down which the 
liquid to be cooled flow.s, arc held in a frame and so 
arranged that the liquid from the upper shelf of one set 
flows on to the lower shelf of the next, and vice versa. 
There is a cooling shelf between the shelves of the lowest 
set, and means are provided for feeding the liquid on to it. 

— w. II 

French Patents, 

Drying Apparatus for all kinds of Substances. 

H. Diediieh. Fr. Pat. 342,417, April 18, 1904. 

See Eng. Pat. 4173 of U03 ; this J., 1904, 315.— T. F. B. 

Fumaccs. White Mylin Furnace Co. Fr. Pat. 342,434, 
April 19, 1904. 

See Eng. Pat. 6856 of 1904 ; this J., 1904, COO.— T. F. B. 

E.rtraction and Distillation Apparatus. C. (xarnier. 

Fr. Pat. 342,534, April 22, 1904. 

A HORIZONTAL Cylindrical frame, carryipg around its 
periphery a number of smaller cylindrical Irames formed 
of rods, is mounted on au axis, capable of rotation, within 
an outer casing forming the still. The Pigterial fo be 
extracted is contained in cylindrical, perforated, metal 
cages, which are placed in the frames arbifnd the inner 
cylinder. The apparatus is heated by a steam coil, and' 
filled to about one-quarter of its height with the solvent, 
moans for charging and drawing off which aro provided. 
The outer casing is provided with a still head and, condenser 
for dealing with the products of djstillgtipn,— H. C. 
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I>$$iecei^ing itnd Cooling Oranntar JPto4ucts, 
Crystallised Sugar, kc . ; Apparatus fair . 

Fr. V&t 342,619, Apnl 36, 1904. 

The material to be treated is fed through a hopper, g, and 
the rotarj' sieve, f, on to the series of sloping shelves, e, 
l>y means of the rollers, k. The whole is surrounded by 


snlphUleiii amount ftrfficieot to smin paper moistened 
lead acetate solution. '0a8 free froth 
became contaminated by tlie latter h/ odntact with this 
water.— A. S. 

, i ' ' V ' 

Flue Gases ; Jlapid Method for Testing — , 

H. Lo Chatelier. XXIUm page 951. 

Phosphorus in Calcium Carbide ; Determination of . 

H. Lidholm. XXIII., page 951. 

Enoltsh Patents. ^ 

Coal and the like ,* Apparatus for simultaneously Washing 
and Assorting — — . (1 J. Jvreraer, llortmund, Ger- 
many. Eng. Pat. 23,259, Oct. 27, 1903. 

The coal is fed on to a sieve with large mesh (about 
10 miu.) placed in the upper portion of a vessel containing 
water. he water is kept in raotioa by a piston woraing 
in a cylinder at one side of the vessel. The small pieces 
of coal fall through the meshes into the water, whilst of 
the larger pieces left behind, the heavier slate is carried 
away by the water beneath a horizontal plate fixed at a 
suitable height, into a channel, from which it is removed, 
whilst the lighter coal posses'over the plate, and 
is collected separately. The small pieces that 
have dropped through, are washed in auother 
apparatus with a sieve of finer mesh, — L. F. G. 

Gases ; Matmf alluring and Miring — — — . 
K. hoomis aud H. I^ettibone, I^ew York, 
Eng. Pat. 5911, March 10, 1904. 

Two generators arc connected together and 
operated reversildy in series for tlie making of 
producer-gas and water-gas in succession. 
Whilst water-gas is being generated, it is drawn 
off by an exhauster and stored in a holder. 
During the next peri(>d the producer-gas is 
drawn off into a second holder by means of the 
same exhauster, and simultaneously a certain 
proportion of tne water-gas is admitted from 
the first holder by moans of an auxiliary ex- 
hauster. A mixed gas of definite caloi'ific 
value, suitable for use iii high-power gas engines, 
is thus obtained. — H. B. 

Gas Producers l^Down^DraugUt, Suctioiil. J. J. Des- 
champs, Paris. Eug. Pat. 12,221, May 30, 1904. 

A POWN'PK AUGHT produccu, operated by suction, is pro- 
vided at the top with one or more metal ^ casings, having 
openings at the bottom, down through which tu) feres may , 
Ire pas^sed, so as to penetrate into the mass of the fuel. The 
casings are connected to the air supply, and have re- 
movable covers to permit of replacing the tuy feres j they 
may also bo fitted so as to allow of fce<ling liquid fuel con- 
tinuously into the tuyferes. The casings may be prolonged 
downward.s so as to form protecting sheaths for the t^uy^ef. < 

Gas Producers [Swchen], H. J. Grice, Acocki Green;, 
Worcestershire. Eng. Pat. 16,067, July, 20, 1904. 

An annular reservoir for water, at the upper part of the 
producer, is connected by means of a pipe with the ex- 
haust pipe of the motor, and at each explosion in tbe latter, 
a quantity of water is forced from the reservoir into the 
steam generator, which consists of a series of horizontal 
lubes extending across the upper part of the producer. 
The steam generated is sucked by the motor into the 
producer, along with air. The fire-grate is ^ iorrujd of 
rotatable bars, provided with cog-like projeclioas to 
facilitate the breaking up of clinker. The producer gas i#led 
through a cooler and is then passed with water down through 
l - packed coke, at tUe baee of ^e la^, 

hydrogen sulphide rrhUet in the laborLry imtoediately ; a separutmg ohamhw, oontoumg a seriM ^ 
oiertfe testing.station, no such indication could be obtained. pipes, through -Uoh the 

The source of^e .ontuminuriou *as found to be a slightly ^ of the psi«. beiug *'7 

concare portion of tbe service-pipe, in which a small of muicuI shields. The under sides ot the W 

umount of water had lodged, ^ this water, bacteria ^h flue gaiite to arrest solid matter and prevent h«7>, 

were isolated wWoh were capable of generating hydrogen j nnng.-.|i» 43 . 



the casiug, c . A current of air, produced by the suction 
of the fail, /, IS drawn through h, and the openings, o and p, 
.across the shelves. Meau.s are provided for heating the 
shelves and for adbisting the angle at wliich they arc set. 

- w. H. a 


II.-FTJEL. GAS. AND LIGHT. 


Goutal. Ann. 
Chera. Ceiitr., 


Fuels ; Valuation of Mineral . E. 

Chim. anal, appl., 1904, 9 , -42 — 246. 

1904, 2 , 720. 

Recently several samples of coal from one and the same 
boring gave calculated values (this J., 1902, 1267) differing 
considerably irom those determined calorimetrically. The 
■cause of the discrepancies was found to be the contamination 
of the coal with adherent ganguc, which latter, in this 
case, contained considerable quantities of volatile matter. 
The author also draws attention to the necessity of the 
■oxygen used in calorimetric determinations being perfectly 
free from hydrogen. Electrolytic oxygen seldom contains 
less than 1 per cent., and frequently more than 2 jier cent, 
of hydrogen, and tbe error caused in this way may amount 
to several hundred calories. — S. 

^^ulphttretted Hydrogen ; Bacterial Production of . 

iPollutioH of Coal - Get'S.] J. G. Taplay. J. Gas 
Lighting, 1904, 8t, 734. 

At one of the testing-stations of a Loudon gas company, 
it was recently found that tbe gas, when submitted to the 
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Qa* 9f Gas Producers j Method of and Means for i 
Puttying the — — . E. Capitaine, Krankfort-on-tue- 
Maise, Germany. Eug. Vat 2240, Jan. 29, 1904. 

To remove the mochanical impurities in the gas, a fine spra}* 
of water is injected into it by means of compressed air, the 
air being used in quantities insufficient l,o form an explosive 
mixture. The apparatus described consists of a vertical 
abaft, arranged along^iide the producer, and divided inter- 
nally into three vertical compartments. The gas passes 
down the first compartment, in which it is cooled by means 
of water; it then flows up the second, at the bottom of 
which is a diffuser, which throws up a jet of air and water 
spray ; and finally it passes down the third compartment to 
the outlet. The compressed air is supplied In a pump 
actuated by the motor which is fed by the producer, so j 
that the proportion of air is varifd uutomaticallj according 
to the amount of gas produced. — H. E. 1 

Hydrogen Contents of (Haseous Mixtures ; Method for the ! 

Continuous Determination of , and Apparatus there- \ 

for. \V. P. Thompson. From Verein Maschineiifabr. i 
Augsburg u. Maschinciibau (bis. Kiliubcrg. Fng. Pat. i 
15,706, July 14, 1901. XXIll., page 9.M. I 

United States Patents, | 

Coking Coal; Process of . (' F. SpauUlIng, 

Chicago, III. U.S. Pat. 769,241, Sept. G, 1904. 

The coal is lired in an oven, and an upwardly directed blast 
of air and oxygon is forced into the part ol the oven above 
tlie coal.— L. F. G. 

Coke-Ooen. J. II. Powliug, Ozone, Tenn. U.S. Pat. j 
709,246, Sept. 0, 191)4. | 

In a battery of beehive coke-ovens, a flue leads from the 
coking chamber of each oven into a horizontal main flue 
running below the ovens, each oven flue being controlled 
by a valve. At the other side of the ovens is a similar 
main gas-flue conneeted to a chimney, the two main flues 
being connected across liy a number of straight and j 
parallel cross flues of roctuugultir cros.s’sectioa. — L. F. G, ' 


for abstracting portions of gas from and injecting samc^ 
into said conduit in intermittent currents at high velocity 
against and through said screen in alternate directions.’' 

— H. Ih 

Gas i Apparatus for Purifying — — . J. E. Pregardien,. 

Kalk, Germany. U.S. Pat. 769,713, Sept. 13, 1904. 

See Eng. Pat. 13,788 of 1901 ; this J., 1901, 1 101.— T. F. P. 

[Coo/] Gas; Purifying . W. O. Felt, Mew York. 

U.S. Pat. 769,860, Sept. 13, 1904. 

The g&s is cooled out of contact with a liquid, scrubbed, and 
then “ subjected to the action of glycerin and subsequently 
to the action of an oxide.” — H. Jl. 

Electrodes of Arc Lamps ; Manufacture of — . 

M. Lilknfeld, Berlin. U.b. Pat. 769,003, Aug. .30, 1904.. 
See Eng. Pat. 3698 of 190.3 ; this J., 1903, 691.— T. F. B. 

French Patents. 

Generator fur Poor Gas, free from Tar. L. Boutillier. 
Fourth Addition, of April 9, 1904, to Fr. Pat. 331,014, 
April 7, 1903. 

The combustion chamber of the generator is constructed, 
with an inclined bottom, and the Iresh bituminous fuel is 
fed upwards fioin below, to the lowest part of the bottom, 
by nunus of a hcrcw conveyor. The tarry matters are thus 
liberated beneath an incandescent body of fuel. To prevent 
, the escape of any of the tarry matiers witli the gas, a 
vertical partition depends from the top of the producer 
dowm into the fuel, at a point between the gas outlet anti 
the inlet for the .air and steam. 'I’he gas is thus compelled 
to pass through the upper strata ol: the fuel, which has. 
already been coked in p£ssirig up the inclined bottom. 

— H. B. 

Gas; Process for Manufacturing J. Bueb andi 

Deutsche ('ontmental (jlas-ges. Fr. Pal. 343,299, April 14, 
1904. 

See Eng. Pat. 1.5,147 of 1903 ; this J., 1904, 602.— T. F. B, 


Peat; Oven for Coking ,wHh Recovery of By-Pro- j 

ducts. E. Bremer, Maiiupol, Ilussia. U.S. Pat. 769,531, | 
Sept. 0, 1904, j 

A VERTICAL retort with piwforated sides carries at its upper | 
end a preliminary drier adapted to discharge peat into the 
retort, and at its lower end a cooling or condensing box for 
receiving the coked peat, the discharge from the retort 
being regulated by a valve. A combustion chamber sur- 
rounding the retort receives the evolved gases, these being 
then mixed with air and burned, the hot products of com- 
bustion circulating round the drier, and then jiassiug to 
the chimney. Several retorts are arranged side by side, 
and surrounded by a common collecting chamber for the 
combustible gases. — L. F. G. 

Gas Producer. VV. J. Crossley and T. Rigby, Manchester. 

U.S. Pat. 708,655^ Aug. 30, 1904. 

See Eng. Pats. 13,763 and 13,764 of 1903 ; this J., 1904, 
779, 780.— H. B. 

Hydrogen Carbide ” ; Process of Producing . 

H. 8. Blackmore, Mount Vernon, N.Y. U.S. Pat. 
770,214, Sept. 13, 1904. 

A METALLIC carbide iron carbide), containing at least 
9 per ccQl. of combined carbon, is heated and exposed to 
the action of a gaseous or fluid sulphurous hydrocarbon 
(sulphurous petroleum or so-called Lima oil). The sulphur 
of the hydrocarbon must have a greater affinity for the 
metal of the carbide than for the hydrocarbon radical with 
which it is combined. — II. B. 

Oasf Apparatus for Purifying* . W. Everitt, Ilkley, 

and T. Redman, Bradford, Yorkshire. U.S. Pat. 768,792, 
Aug. 80, 1004. 

The apparatus comprises “a chamber or conduit having 
screens, a gas inlet to and outlet from said conduit or 
chamber, and means independent of said inlet and outlet 


Gas ; Apparatus for Producing ^having the Generator 

placed beneath the Retorts. 11. Poelter. hr. Pat. 
343,487, April 20, 1904. 

See Eng. Pat. 8993 of 1904 ; this J., 1901, 8G0.— T. F. B. 

Water-Gas ; \_Double^ Generators for . h’. Thuman. 

hr. Pat. 342,578, April 23, 1904. 

A “double” geneiating appa^atu^ (consisting of tw'<v 
generators connected together in parallel during the blast 
period, and in senes during the make period, the direction 
of the gas through the fuel being reversed piTiodically) is 
provided with air-, steam-, and gas-valves so connected 
together as to prevent explosions through inadvertence. 
Tne air (or water-gas) remaining in the ash-pits and pas- 
sages at the foot ot the generators is expelled Ly means of 
steam at the end of each phase. If carbureited gas is being 
made, the inlet valve for the b 3 'drocarbon is also connected, 
to the air-valves as above. — H. B. 

Gas Generators [.Suction] . \V. J. Crossley and T. Rigby. 

Fr. Pat. 342,627, April 25, 1904. Under Internat. Conv., 
June 20, 1903. 

See Eug. Put. 13,763 of 1903 ; this J., 1904, 779.— T. F. B. 

** Mired- Gas*" Generator. A. Vizel. Fr. Pat. 342,820, 
May 8, 1904. 

The generator consists of a vertical tubular boiler, having 
at its base a combustion chamber for solid fuel, the whole 
being enclosed in a cylindrical casing provided at the foot 
with an inlet for compressed air, and at the top with aa 
inlet for water and a device for admitting the fuel. By the 
combustion of the fuel, steam is generated from the water* 
surroniiding the tubes ; the hot combustion-gases, issuing 
from the upper ends of the tubes, impinge upon the incoming 
water supply, which falls in the form of rain from a dis- 
tributing plate, thus geueratiug more steam ; and the mixed. 
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gae, ooutigtiog of steam and the gaseout prodiicu of com- 
hnetioQ. is used for motive purposes in the same way as 
steam or compressed air.— H. B. 

** Mixed Gas** f Apparatus for Making . F. R, 

Boivinet and Soc, Fopineau, Vizet Fils et Cie. Fr. Pat. 
342,821, May 3, 1904. 

The apparatus, which is designed for gcnciating a mixed 
gas composed of steam and gaseous products of combustion, 
consists of a vessel, fitted with, suitable inlet and outlet 
valves, into which gas, air, and water are admitted under 
pressure, the combustion of the gas and air ciiising the 
vaporisation of the water. The water is heated beforehand 
by circulating in a jacket surrounding the combustion vessel. 
The gas produced may be used for motive or heatin'»^ 
purposes. — H. B. 

Candles; Rapid Lighting Wicks for . A. Jiause. 

Fr. Pat. 342,527, April 22, 1904. 

The wicks, freed from fat or wax, are irupreguated with a 
solution of potassium chlorate or nitrate and dr'cd. To 
increase their inflammability they are then dipped in a 
solution of sulphur in carbon bisulphide. — W. II. C. 


ni,-DESTEUCTIVE DISTILLATION, 
TAE PRODUCTS, PETROLEUM. 

AND MINERAL WAXES. 

Benzene and its flomologncs from Russian Petroleum; 

Preparation of . W. N. Oglobliu. Z. Furbeii* u. 

Textil-(Jhem.,‘l904, 3, 293—294. 

The method of preparation depends on the decomposition 
of the naphthenes by heat, into aromatic hydrocarbons. 
The petroleum is first heated to 525'^ — li.'ib'-’ C. in iron 
retorts, which are furnished with iron channels through 
which the petroleum flows. The outlet of the retort is con- 
nected Avith a receiver which condenses ail the snb.stances 
that boil above 200° C. The lower- boiling portion is con- 
densed in a water condenser, any gas being collected in a 
gasometer. The portion boiling above 200^ C. can be used 
as fuel or be still further decomposed. The portion boiling 
below 200° C. is distilled again at a temperature of from 
700° to 1200° C. under a pressure of two atmospheres. The 
distillate is fractionally distilled. The fraetiou boiliug up to 
120° C. is called “ gray benzol.” The fractions from 120’ to 
200 ’C. are further decomposed under a pressure of two 
atmospheres. Thi portion above 200° C. is used for the 
preparation of naphthalene, anthracene, ike. The “gray 
benzol,” which amounts to about 12 per cent, of the petro- 
leum, consists of benzene, toluene, and xylene, and can be 
used at once for nitration, &c, — A. B. S. 

Petroleum ; Determination of Impurities in Crude . 

K. Nettel. XXIIL, page 9.')2. 

Ukitkd States Patents. 

Distilling [under Reduced Pressure'] ; System and Appa- 
ratus for . I., (rathmaim, Washington, D.C. LI.S. 

Pat. 768,795, Ang. 30, 1904. 

1’his apparatus, which is designed for distilling or evapo- 
rating under reduced pressure, consists of a still connected 
with a rectifier and condenser, means being provided for 
heating the rectifier. Heated air is introduced into the 
contents of the still by means of a rotating “ tubulsr rake,” 
and connections are provided for continuously circulating 
the air through the entire system ; an air-heating device is 
placed in the tube connecting the condenser to the still, to 
reheat the air after each circuit. — T. F, B. 

Hydrocarbon Oils and Spirits; Process of Distilling or 

Refning . L. Gathmann, Washington, D.C. U.S. 

Pat. 768,790, Aug. 30, 1904. 

Petkoleum op other hydrocarbon oils or spifits are distilled 
in an apparatus similar to that described in the preceding 
spenifioation, a current of hot air under reduced pressure 
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being passed through the contents of the still, and then 
through the condenser and air-heating apparatus, before 
being again passed into tbe still. — T. F. B. 

j Pyro-Aceiic Spirit; Apparatus for Producing . A. 

1 Ippendorf, Dtisseldorf, Germany. TT.S. Pat. 769,164, 
I Sept. 6, 1904. 

I The apparatus consists of a horizontal cylindrical vessel, 

I “ having a frusto-conical end ” ; a rotating shaft, passing dia. 
metrically through the vessel, carries blades in tbe cylin- 
drical portion of the vessel, and a worm conveyor in the 
j frusto-conical end. The vessel is provided with heating 
means, and communicates with a rotating retort, which is 
provided with a shaft on which are mounted inclined blades* 
to agitate the contents of the retort.-— T. F. B. 

Wood ; Apparatus for the Distillation of — — . J. A.. 
Matliieu, Georgetown, S.C. U.S. Pat. 769,177, Sepl. 6, 
1904. 

Each of a .series of vertical cylindrical retorts is provided 
with a removable top, a liquid discharge opening in the 
I bottom, and a di'«charge pipe for the volatile products. A 
! cyliudrical basket, with openwork sides and solid bottom, 
i adapted to contain tbe wood to be distilled, fits loosely in 
, the retorts; the bottom of tbe basket contains an opening 
' which is in register with the liquid-discharge opening of the 
retort. A cover without a bottom is provided, which is 
j lowered over the basket when it is desired to transfer the 
I contents from one retort to another, means btnng also pro- 
' vided for faslcning tho cover to the basket, raising the 
I Avhole, and carrying it along the series of retorts. — T. F. B. 

I J eat ; Oven for Coking , with Recovery of By-’ 

j Products, k Bremer. U.S. Pat. 769,5.31, Sept. 6, 1904. 
11., page 930. 

' Lubricant for Oiling Guns ; Alkaline — — . J. G. Wild,, 
i Assignor to W'inchoster Kopeating Arms Co., New 
i Haven, Conn. U.S. Pat. 768,83.'), Aug. 30, 1904. 

I This lubricant, intended for neutralising tho acid re.sidaes 
left by smokeless powder on the surface of guns, consists of 
a fixed hydrocarbon lubricant mixed with an alcohol or 
glycerin saturated with ammonia gas. — C. A. M. 

! Oils; Process of Treat'ing [Bleaching] . A. C. 

I Calkins, Assignor to li. E. Brett, Los Angeles, Cal. 

I U.S. Pat. 769,681, Sept. 6, 1904, 

' Oil is treated with sulphuric acid in a closed tank “to 
! precipitate tarry matters within the oil.” Tho air and 
j sulphur dioxide are pumped from the top of the vessel and* 

I passed through a pipe which discharges into the tank con- 
I taining the oil near tho bottom ; this circulation of gas is 
I continued until the oil is sufticiently bleached. — T. F. B. 

i 

j French Patent. 

j Soap; Transformation into , of Mineral Oils in 

1 General^ and jmncipally Petroleum, M. Kaess. Fr. Pat. 

I 342,348, April 15, 1904. Under Intornat. Conv., Nov. 3,. 

I 1903. 

i See Eng. Pat. 7481 of 1904 ; this J., 1904, 817.— T. F. B. 

i lY.-COLOURINQ MATTERS AND 

! DYESTUFFS. 

; Aldehydes ; Detection of , and the Constitution of 

NiirosodimethylanUine. G. Velardi. XXIII., page 932. 

English Patent, 

I 

I Dyestuffs Derived from Anthracene ; Manufacture of 

I — [.^wtAraccne Dyestt^s.] O. Imray, London. 

From Farbwerke vorm. Meister, Lucius und BrfUtiog, 
Koechat-on-the-Maine, Germany. Eng. Pat. 23,392, 
Oct. 28, 1903. 

On condensing the halogen derivatives of 1 . 5- and 1 . 8-animo - 
bydroxyantbraquinones with primary aromatic amines, and. 
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rtulp^lyio&atine the product®, (IvestuflF* ure obtained which give 
fait blue on unmordanted wool. (Conipare Fr, 

Tat. 338,756 of 1903; this J., 1904, 783.)~-T. F. B. 

United States Patentb. 

Anthraquinonc Dye lAnthrncene Dyeatuff']-, Blue — 
W. llerclielTnaiin, Flborfeld, Germany, Assignor to 
Farbenl'abr. of Elberfeld Co., New York. U.S. Pat. 
764,837, July 12, 1904. 

DnssiLfrs having the general formula — 

CoH, < > C«n,(NH.CH„)(Cn;,)(NIIK)[1.2.4], 

11 being un alphyl radical, ure obtained by first brominating 
nieth>laniino-j8*ractbylauthra,(juinone (produced by treating 
iuononitro*/3-metliylaiithraquinone with methylainine), and 
condensing this compound with an aromatic amine ; on 
sulpbonating the resuUiog product, dyestuffs are obtained 
which give blue shades on unmordanted wool from acid 
baths.— T. F. B. 

Orange DyCy and Pronss of Making same. {^Acridine 
Ih/eetvff.'] O. Soh^t, vVssifinor to Faibwcnke vorm. 
Meister, Bucius uiui Briining, il6ch«?t-on'thc*Maine, 
Germany. U.S. PaL 7C{;,r>4U, Aug. 2, 1904. 

The leiico-acridiueglycin, obtained by treating tetra-araino- 
<litolylmetbane Iwith a ininerul acid and monochloracetic 
acid, is alkylated and then oxidised. The resulting dyestuffs 
give orange shades on leather and cotton mordanted A\ith 
tannin. By alkylating in prcsenci^ of concentrated sul- 
phuric aeid, th(‘ dyestuff gives rodder shades than when 
hydrochloric acid i.s used, and yellower shades are obtained 
by ethylation than by inethylatioii. —T. F. B. 

Azo-Dye^ and Process of Making same. P. Julius, II. 
Reindol, and' F. C. Gunther, Assignors to Badische Anihn 
und Soda Fabrik, Ludwigshafen-oii-Iihiue, (iermany, 
U.S. Par. 770,177, Sept. 13, 1904, 

See Fr. Pat. 33H,819 of 1903 ; this J.. 1904, 820. The 
diazotised naphtbylainiiie*(»-suli)bonic acid is converted into 
o-hydroxynaphtbyldiiizonium couijiounds by treatment with 
an alkali carbonate and hypochlorite. Thed\estuff from 
1 .2.4-naphthylaniinedisulphonic acid is hpccificd. ' 

— T. F. B. 

French Patent. 

Dyestuff's or Tannin from Dyewoods ; Process for Kx- 
trading . F. J. Oakes. Fr. Pat. 342,748, April 30, 

1904. 

See U.S. Pat. 759,008 of 1904 ; this J., 1904, C04.— T. F. B. 


V.-PREPAEING. BLEACHING. DYEING, 
PRINTING AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Indigo-dyed Tissues ICalico Printingl ; Discharging 

with Chromic Acid. A. Bulard. Kcv. Gen. Mat. Col., 
1904, 8, 257—201. 

With the object of dispensing with the use of o.xalic acid 
in the acid discharge-bath employed in discharging indigo- 
dyed tissues by the chromic acid method, it has been pro- 
posed (this J., 1903, 859) to add potassium oxalate to the 
alkali chromate printing-mixtures. The author finds that 
the oxalates of sodium, ammonium, and calcium are more 
effective in this connection. The last-named salt binds the 
printing-mixtures well together, and appears likely to be 
of special value in the production of well-defined, “ white” 
discharges. By its use it may be possible 1o obtain, with 
sulphuric acid alone in the discharge bath, results equal to 
those produced with the mixed sulphuric-oxalic acid bath. 
Besides Ibo economy, an advantage to be gained by the 
omission of oxalic acid from the discbarging-bath is that 
the intensity of the indigo dyeings in the unprinted parts of 
the tissues remains unimpaired, whereas, wJien the mixed 
acid bath is employed, this is considerably reduced. Owing 
to the insolubility of calcium oxalate, it may be advisable. 


in tbf case d printing mixtures eontnining pigmeotSy to use' 
a mixture of this salt and a soluble oxalate, in order to 
keep as low as possible the proportion of insoluble matters 
present. — E. B. 

English Patents. " 

Fabrics^ Warps^ Yarns, and the like ; Apparatus for 

Subjecting to the Action of Fluids or ('hemical 

Soluliotis. J, Gebauer, Cbailottenburg, Germany. Eng. 
Pat. 21,949, Oct. 12, 1903. 

A EEttiEs of endless conveyors, composed of wire netting, 
are arranged one above the other in a closed tank ; each 
one is adapted to rotate in the opposite direction to the one 
helow it ; the conveyors which rotate in the same direction 
are fixed vertically one above the other, with their ends pro- 
jecting beyond the cuds of the conveyors rotating in the 
opposite direction. The fabric is passed through a folder, 
hvaing been previously impregnated with the liquid, and 
' deposited in folds on the uppermost conveyor ; when it 
reaches the end of this, it falls on the projecting end of the 
second conveyor, and so on down the series. Above each 
conveyor is fixed a system of perforated pipes to spray the 
liquid on the fabric, and between the conveyors steam 
pipes are provided, llelow the upper conveyors are fixed 
trays to collect the liquid with which the fabric has been 
treated. The liquid from the lower convenors is collected 
in suitable tanks at the bottom of the main tank, and 
removed for further use. — T. F. B. 

, Straw, or Mixed Straw and Chip Plaits ; Production of 
Tu'o-coloured Effects upon — It. B. It ansford, 
Upper Norwood. P'lom L. Gas, sella and Co., Frankfort- 
ou-Maine, Germany. Eng. I’at. 20,324, Sept. 21, 1903. 
i Stra'w% or mixed straw and chip plaits, arc treated with 
* cold solutions of sulphide dyestuffs, rinsed, and then cleansed 
or bleached by means of aeid, hydrogen peroxide, &e. 
This treatment gives dyeings last to light and w'ushing, the 
rough inner surface of the straw, and the cliip, being 
coloured, whilst the outer surface of the straw remainn 
colourless. — T. F. B. 

Dyeing Cops; Process of . K. F. Baucrsachs and 

G. A. H. Brilekner, Sebeibe, Germany. Kug. Fat. 16,978, 
July 19, 1904. 

The cops, dyed in a single colour and wound on bobbins, 
are again dyed with another colour, for such a time as to 
allow the colour to only partially penetrate the material, 
thus producing variegated effects. This partial dyeing can 
be repeated with other dyestuffs of different colours to 
further vary the effects obtained. — T. F. H. 

Figured Fabrics ; Manufacture of ,T. Morton, 

Carlisle. Eng. Pal. 18,897, Sept. 2, 1903. 

Fabrics, rpBembling tapestry, &c., are produced by priuting 
the desired pattern on a labric made by weaving white, 
grey, or other light yarns with interspersed lines of warp or 
weft which have been previously treated with a resist for 
the printing mixture, and, if desired, dyed in some different 
i colour. — T. F. B. 

Patterns on Pile and other Fabrics or Goods ; Method of 

and Means for Producing Ornamental O. St, h. 

Davies and J. Booth, Castleton, Lancs. Eng. Pat. 21,427, 
Oct. 6, 1903. 

The portions of the fabric which it is desired to produce in 
relief arc printed with u solution of gum or other suitable 
mixture, and a portion of the unprotected pile are removed 
by burning wiih a singeing roller, or by some cutting 
appliance, the protected parts having been depressed by 
the printing, thereby producing a variety of effects. 

• — T. F. B. 

Printing, Painting, or Marking Cloth [^Stencil-Printing'] ; 
Process and Apparatus for — — . A. A. Scott, Bradford.' 
Emg. Pat. 23,484, Oct. 29, 1903. 

The tissue to bo priutod is drawn in a continuous mannei 
over a table, and is printed, from a portion of a stencil 
1 plate or disc, by means of an apparatus travelling in the 
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siiftme direction above it, whilst the .printiii|j ife bring acoom- ^ 
plished, and then returning in the opposite direction, the ; 
plate or disc being simultaneously, though pattiully, turned ; 
round to bring another portion of it, with the same or a ! 
diHetent design upon it, into position. The colour-mixtures 
employed are applied from a valved receptacle whitih forms , 
the Bohjeot of a special claim.— K- B. 

Printing Sareea, Scarves^ Shawls, and (he like ; Machines I 
for — — . The Calico Printers’ Association, Ltd., Man- i 
Chester, and J. Whittaker, Bury. Eng. Pat. :i5,088, , 
Nov. 18, 1903. I 

This invention relates to a special form of tappct-shalt ! 
driving-clutch, which has been devised for the purpose of j 
ii voiding undue shocks or jars experienced in starting the 
tappet shafts in the apparatus described in Eng. Pat. 22,678 
of 1902,— E. B. 

Printed Fabric, such as Calico ; Production of — — . 
Hulseand Co., litd., Salford, and A. G. Shaw, Pendleton, j 
Lancs. Eng. Pat. 16,594, July 27, 1904. | 

Tissufs arc " back-filled,” i.e., coated on the reverse side to 
that which it is desired to piint, with filling materials, such 
as a mixture of starch jiaste and china clay. After being 
♦ Iricd, the}' are printed with the usual printing mixtures by 
means of surface rollers, — E. B. 

Jlydro - Extractors [/or Textiles']', Centrifugal . 

‘X. Cautley, Halifax, Yorks. Eng. Pat. 11,839, May 24, 
1904. 

To prevent the tearing and stretching of clothes, \arn, or j 
textile fabrics in a centrifugal hydro-extractor, the drum is i 
divided into compartments by means of plain or perforated I 
radial partitions fixed to a centra! cone fitted over the I 
rotating shaft. — L. E. G. j 

United States Patents. | 

Mordanting ; Process of . A. "Miiller- Jacobs, Bich- I 

niond Hill, N.V., Assignor to Cosmos Cliemical Co., New 
York. IJ.S. Pat. 769,954. Sept. 13, 1904. 

The process consists of mordanting the fabrics with a 
mixture containing stearumide. (Set* also IJ.S. Put. 767,114 
of 1904 ; this J., 1904, 864.)— T. F. B. 

Foi'maldehydc Hydrosvlplntes [Discharges], and Process 
of Making same. li. Descamps, Lille, France. U.S. Pat. 
769,593, SV^pt. G, 1904. 

See Eng. Pat. 19,446 of 1903 ; this J., 1903, 1345. — T. F. B. 

Fbenoh Patents. j 

Collodion and Cellulose Solutions ; Apparatus for Filtering j 

and Spinning F'ilanients from . Soc. Desmarais | 

et Morane and M. Denis. Fr. Pat. 342,655, April 26, | 
1904. 

I'hk solutiou is supplied to two closed reservoirs, one of j 
which is discharged whilst the other is being charged. The | 
discharge is effected by means of air, compressed by a pump j 
so arranged that the pressure is accurately govenied by i 
means of weights and regulating springs w'hich move levers ' 
connected with the electro-motor driving the pump. The 1 
solution is thus delivered under pressure to a special pump, | 
fitted with several pistons in order to avoid pulsations, and 
specially constructed suction-valves which are under control. } 
The pump passes the solution into a regulating cylinder ^ 
containing a piston which acts as the governor for the 
^pinning system. This piston is worked by a motor con- 
trolled in B manner similar to that working the air pump, 
and the pressure-accumulator is capable of very delicate 
adjustment by means of reservoirs of water above the 
weights, — J. F. B. 

JRaw Wool, Yarn, ^c. j Dry Cleaning of — — L. Bouil- 
lant. Fr. Pat. 34i,492, March 21, 1904. 

Tub material is treated in closed vessels with benzol, to 
which has been added from J to 2 per cent, of the following 
mixture- Oleic acid, 33 to 86 per cent. 5 methylated alcohol, 

18 to 22 per cent. ; olive oil, 4 to 6 per cent. : ammonia, 


22 ® B., 18 to 22 per cent, j “ green etoaipj* 4 to 6 per cent 1 
rain water, to make up 100 . This mixture is stated to 
remore the moisture contained in the wool, which would 
interfere with the extraction of the fiitty matters.— ‘A. B. 8 . 

Bleaching Apparatus ; Continuom . M. Muntadasy 

llovira. Socond Addition, dated March 23, 1904, to 
Fr. Pat. 327.931, Nov. 10 , 1902. (See this J., 1903, 948, 
and 1904, 251.) 

In the present Addition, arrangements are added tor con- 
trolling the level of the liquids-in the various compartment. 
The number of compartments is reduced and a new arrange- 
ment IS used for rolling and unrolling the cloth. — A. B, 8 . 

Shaded Dyeings of Textiles; Process for . Soc- 

Hannart Freres. Fr. Pat. 341,950, April 6 , 1904. 

Tins process depends on the use of a dye-bath with an 
inclined bottom (see figure). The material passes over 



the inclined rollers B and h. The dye liquor, at the 
beginning of the operation, only fills the lower part of the 
dye-bath, and only a portion of the material passes through 
the liquor. As the dyeing proceeds, water and the neces- 
sary mordants, &c., are allowed to flow in from a tank C, 
so that the level of the liquid in the dye-hatli rises, the dye 
liquor being at the same time diluted. As the level rises, 
further portions of the material pass through the liquor 
and are dyed in gradually lighter 8 hade.s. As water is 
introduced, dye licjuor may be run out through the pipe e, 
whereby the dye liquor is diluted to a still greater extent. 

—A. B. S. 

Dyeing of Piece Goods wound on Perforated Tubes ; Process 

and Apparatus for the Automatic Treatment and , 

as welt as for all other Textiles, G. A. Dantan and 
C. G. Pain. Fr. Pat. 342,840, April 16, 1904. 

The material to be dyed is wound on perforated tubes 
fixed m closed cylindrical vessels, the end of one of which 

is shown iu the dia- 
gram at C. Tubes b 
and d convey the dye - 
liquor or other liquid 
from the reservoir A 
to the Material; 6 
enters the cylinder 
near its outer wail, 
whilst d introduces 
the liquid info the 
interior of the per- 
forated tube. A de- 
vice is provided to 
cause the liquid to 
cuter G alternately 
through h and a, 
thus giving even dye- 
ings. The tubes a 
and a' are eonneeted 
by a force pump, 
which causes the 
liquid to oirott!^e 
through the 
ratus. A replica of 
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the orlmcler 0 and perforated tube in miniature is con 
neoted Trith the liquor pipes to enable the progress of the j 
dyeing to be judged without interrupting the operation, i 
In case hanks or narrow pieces have to be treated, small ] 
cylindrical boxes eun be fitted on to the perforated lube at 1 
will.— T. F. B. ; 

Dyeing Piece Goods ; Machine for . C. Gruschwitz 

and 0. Herminghaus. Fr. Pat. 342,845, April 15, 1904. 
The vat containing the dye-bath is provided with two | 
sjiort vertical pipes, which project above the surface of the 
liquid, near the points w'bere the material enters and leaves 1 
the liquid. At the top of these pipes are fixed air-blow'ers, j 
which cause a spray of the liquor to play on the material, [ 
the size of the spray beiug regulated bj taps in the blowers. | 
The liquor in the vat is kept in motion by pumping it i 
through a pipe, one end of Avbich enters the side and the 
other end the bottom of the vat. — T. F. B. i 

Dyeing, Scouring, Pleaching, or Treatment with Liquids 
of Threads wound on Siyindles or on liohhms. It. Itaw- 
soii and K. Lodge. Fr. Pat. 312,094, April 2T, 1904. 
Under Internat. ( 'onv.. May 4, 1903, 

SfiK Eng. Pat. 10,035 of 1903 ; this J., 1904, 543. — T.F. B. 

Dyeing JIanks ; Apparatus for . G. Stfthr. Fr. I*at. 

342,795, April 30, 190 1. Under Internat. Conv, June 12, 
1903. 

See Eog. Pat 9311 of 1901 ; this J., 1901, 820.-*T. F B. 


VI.-C0L0imiNG WOOD, PAPER. 
LEATHER. Etc. 

English Patent. 

Dyeing Leather. B. B. Kansford, Upper Norw'ood. From 
L. Cassellii and Go., , Frankfort - on • Maine, (iermany. 
Eng. Pat. 23,563, Oet. 30, 1903. 

See Addition, of Oct 21, 1903, toFr. Pat. 322,00.5 of 1902 ; 
this J.. 1904, 321.~T. F. B. 

VII.-ACIDS. ALKALIS. AND SALTS. 

Chamber Process ; Theory of the . F. Uaschig. 

Z. angew. Cheui., Iu04, 17, 1398 — 1420. 

The author stated his views on the reaction of nitrites with 
bisulphites, and of nitrous acid on sulphurous acid, 17 years 
ago (this J., 1887, 819 ; and 1888, 747). From those views 
he drew the conclusion that the reactions in the chamber 
were expressed by the equations — 

ON. on + H.SO^.OH = ON.SOs.OH + H/.) (1) 

ON. SO.,. OH + ON. Oil » S().,(()H).j + 2NO (2) 

2NO + O + OIlj = 2(ON.OlI) (3) 

It was not possible, however, to isolate either “ nitrososul- 
phonic acid,” ON.SOa-OH, or the dihydroxylamine-sul- 
phonic acid, (011)2. N*S( > 2 . OH, from which it maybe sup- 
posed to be derived by the loss of a molecule of w’ater. Since 
that Brae Divers has closely investigated these reactions, and 
has found that nitrite and normal sulphite do not react ; 
the author has confirmed this as far as cold solutions are 
concerned, but finds that at high temperatures reaction 
occurs, with formation of N(S 03 Na) 3 , though the sodium 
hydroxide simultaneously produced, soon limits the reaction. 
Divers also contends that hydroxylamine-monosulphonic 
acid, though in acid solution it hydrolyses to sulphuric acid 
and hydroxylamine, does not do so, as Claus stated and 
the author believed, in alkaline solution. The author finds 
that though in presence of aldehydes or ketones the cor- 
responding oximes are formed, yet that alone hydroxyl- 
amine is not produceil, but, as Divers states, sulphurous 
acid and hyponitrous acid, which latter and water are pro- 
ducts of decomposition of hydroxylamine. Thirdly, Divers 
states that nitrous acid and bisulphite at once give bydroxy- 
laminedisulphonic acid, and that nitrososulphonic acid does 
not exist ; and he haa shown that Fremy's salts, potassium 


sulpbaafto and potassium sulphazate, regarded by the* 
author as derivatives of dibydroxylamine-sulphonic acid,, 
are mere double salts of potassium hydroxylamine-disul- 
phonate and potassium nitrite, and can be formed directly 
by crystallisation from the mixed solutions. The author 
finds, however, that whilst nitrososulphonic acid cannot be 
isolated, yet it exists temporarily during the reaction of 
nitrite on bisulphite; for determination of the acidity and 
of the sulphur dioxide during the progress of the reaction 
in very dilute solutions show that they do not steadily 
diminish in the proportion of 3 raols, of bisulphite (acidity) 
to 2 mols. of SU.,, as required by the equation NaN02 + 
SNaH.SOg - on .X . (SO.,Na )2 + NajSO;, + H.O, but at tirsf 
in the proportion of 1 mol. of bisulphite to 1 mol. of SOg,, 
and later in that of 2 mols. of bif«ulpliite to 1 mol, of SO. 2 , 
as indicated by the succes.sive equations NaX’Oo + 
NallSO;, = ONu(( )n)N. SO^Na, and ONaO )ll)N .SO^Na -e 
2NaHSO.j= on . N . (S()jNh )2 + NajSO^ + lIoO. The extreme 
instability, in these solutions, of nitrososulphonic acid, ia 
not so marked in acid solutions ; and when N/lOO nitrous 
i aci<l is allowed to act on N/10 sulphurous acid, reaction 
j occurs exactly in the proportion UNt When thesi'^ 

I proportions are used, liowever, immediately after mixture,. 

{ .sulphuric acid is found, in amount equivalent to the sul- 
j phurous acid taken, and no evidence of the lii>t formation, 
of niiroso-sulphurii' iicid is forthcoming. But that it is. 
80 formed is inferred from the fact that when a large 
' excess of sulphurous acid soluliou is used, the amount ol 
sulphuric acid formed is lessened, and there appears 
hydroxylamine disulphonie aeid, and, with siill greater 
excess of sulphurous acid, nitrilo-sulphonic acid, N( 8 (> 3 H) 3 . 
That the second and third stages of the reaction, which 
occur 80 readily when nitrite and bisulphite react, should 
oci'ur so much less readily when the acids themselve.s react, 
ifl of great importance for the chamber-process. Were- 
there, tor example, great quantities of N(S() 3 H).{ produced, 
then by its reaction on water much nitrogen would he lost 
to the process by (jouversion into ammonia. Tlie bydro- 
ly.sis of nitrosoKiilphonie acid yields, then, sulphuric acid, 
and must also yield hyponitrous acid, Oil.N:N.OH, or 
nitrous oxide and watei, or the substance in- 

vestigated by Angeli, and called by him uitroxyl. The 
author shows that neither hyponitrous acid nor nitrous 
oxide is present ; but the solution contains a neutral sub- 
stance, very unstable, readily decomposing into nitrous 
oxide and water, and oxidised by permanganate to nitric 
oxide and water — the properties of nitroxyl. The same 
substance is produced if nitrous acid be allowed to react 
on istanuous chloride instead of sulphurous acid ; and 
in this case sodium nitrite and neutral stannous chloride 
can be used in fairly concentrated solutions. There is 
then no evolution of nitrous ()\ide till the solution is heated. 
If to the nitroxyl solution nitrous acid be added, nitric 
oxide instead of nitrous oxide is evolvi'd : UNO -h ON .OH 
= 2N() + ILO. If the liquid contain dissolved oxygen, 
the nitric oxide reacts to form nitrous acid, 2NO + O + 
HgO = 2 HN 02 , Avhich again reacts on any sulphurous 
acid (or stannous chloride), and the cycle of changes 
recurs as long ns sulphurous acid (or stannous chloride) 
and oxygen are present. The reaction is slow ; but wbereas^ 
in the case of stunnou.s chloride, addition of sulphuric acid 
accelerates it only slightly, in the ca^e of sulphurous acid 
the acceleration is enormous, so that, when the reaction is 
carried out in sulphuric acid much weaker than chamber 
acid, a stream of sulphur dioxide can be led into the liquid 
and continuously converted into sulphuric acid, provided 
j only that sufiiciuut oxygen be supplied by vigorous agila- 
; tion : we have, in fact, the chamber reaction. Acid of the 
j concentration of chamber acid dissolves so little nitrous 
j acid that the leaction is on ibis account checked; and 
I with this strength of acid it can only be carried out by 
bringing the reagents together in the form of gas, “ ato- 
mised ” liquid, or cloud— under the chamber conditions, in 
fact. The difference in the behaviour of stannous chloride 
and sulphurous acid, in presence of nitrous acid and sul- 
phuric acid, is attributed by the author to the direct forma- 
tion, in the case of stannous chloride, of nitroxyl, which 
reacts but slowly on nitrous acid, whilst in the case of 
sulphurous acid, nitroso-Sulphonic acid is formed, which reactn 
■very rapidly on nitrous acid. If no sulphuric acid be 
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preBent, the nitroso-sulphoiiic aci<l decomposes into sul- i 
phurio acid and nitipx}'!; but iu presence of Bulphuric I 
ncid it is much more stable and remsins present to rea?t j 
on the nitrous arid. Hydrochloric acid produces the same j 
result as sulphuric acid, finally, as the result of all these ! 
investigations, the author regards the three reactions, given 
above as those representing the chamber process, as con- 
firmed. Only as to the second is there any uncertainty, | 
not as to its final result, but as to its intermediate progress, i 
Without question, nitrous ncid is reduced to nitric oxide ; 
hut it is not certain whether the nitroso-sulphonic acid is I 
directly oxidised to sulphuric acid and nitric oxide, or 
whether intermediately a higher state of oxidation is not 
produced. The author considers it possible that the reaction 
ON.SOjjH + 6 (OH.MO) = 6 NO + H^SO, + HNO, + 
2H2O may occur. The evidence for the existence of per- 
nitric acid, HNO4, is as follows When nitrous acid acta ' 
in great exeeaa on a little potassium iodide and starch, 
a blue substance is produced. If it acts on potassium 
iodide alone, and then starch be added, no blue colour is 
struck, but a drop or two of thiosulphate renders the solu- 
tion blue. These two blue substances are identical, but 
are not iodide of starch ; for a few drops of thiosulphate 
very slowly decolori.se them, and then the blue colour, in 
epito of the presence of nitrous acid, only very slowdy 
returns, whilst Ihe decolorised liquid, if added to fresh 
potassium iodide and starch soluUoii, at once turns it blue. 
Moreover, this “ nitroso-iodide of starch” is at once de- 
colorised by hydrogen peroxide, which has no action (in 
the dilute solutions used) on iodide of starch. This forma- 
tion of ” nltroso-iodide of starch ” may be regarded as an 
indication of the presence of nitrous acid. Now if to N/lOO 
nitrous acid solution be added var> ing qiiantitie.s of hydrogen 
peroxide soluiion, the liiiuids containing less peroxide than 
the proportion llXO-ji'iHgOa still contain nitrous acid; 
those containing that proportion, or more peroxide, contain 
a substance whicii liberates iodine from potassium iodide— 
not hydrogen peroxide, aud not nitric acid, therefore. Since, 
in the mixlun* all the peroxide has dis- 

appeared and yet nitrous acid reuiaius, it is clear that the 
t,ubstauce formed contains more oxygen than nitric acid. 
Further experiments showed that the reaction occurs 
hetweeu one molecule of nitrous acid and two of hydrogen 
peroxide, and is therefore presumably IlNO.j + 2H2O2 - 
HNf>4 + 2ll2( ) The substance is very unstable, and readily 
decomposes/w'itb formation of nitric ueid and hydrogen 
peroxide. No analysis has yet been possible ; the only 
other reactiou established is ihe ability of pemitric acid to 
decompose polas'.min bromide, with evolution of bromine, 
which, at these dilutions, neither nitrous acid nor hydrogen 
peroxide can accomplish. (Compare Inglis, this J., 1904, 
643 )— J. T. 1). 

£ead (7/unubcrs ; Effect of Blackening on their 

Radiation and YtcLd. Ikkem. Z. angew. Chem., 1904, 
17 , 1447. 

Tite increase of yield per cubic foot of chamber space in 
the modern vigorous working of the chamber process, is 
limited by the difficulty of keeping down the temperature. 
The author filled two small “ chambers ” of I cb. m. capacity, 
one of plain lead and the other of lead coated with a black 
paint, with water of 85° C., and timed their rates of cooling. 
The curve of results shows that in 100 minutes the 
iincoatcd chamber cooled from 73° to 56*5°, the coated 
chamber from 73“ to 49° C., ranges of 16*5° and 24° C. 
respectively.— J. T. I). 

Nitric and Sulphuric Acids; Properties of Mixtures of 

. A. Saposchnikoff. J. russ. phys -chem. Ges., 

1904, 36 , 669—671. Chem. Centr., 1904, 2 , 685. (See 
also this J., 1904, 865.) 

Thb specific gravity and electric conductivity of mixtures of 
nitric acid of sp. gr. 1 • 48 and concentrated sulphuric acid were 
determined. The results are given iu curye-dia^ams in the 
original. The specific gravity is at a maxirnum in a mixture 
•containing about 90 per cent, of sulphuric acid. The increase 
in the specifi,c gravity caused by additions of sulphuric acid 
up to 90 per cent, is due to the formation of nitric aahjandc, 
whilst the decrease MU specific gravity, when the amount of 


sulphuric ac'd added exceeds 90 percent., may be attributed 
to reactions between the latter and the oxides of nitrogen 
present. The results of the determinations of electric con- 
ductivity were as follows ; — 


Perfcn^.apre of i 

Specific Con- 1 

! Percen of 

Specific Coic 

Stilphui’ie Acid. | 

(luciiMly X io~* 1 

Sulpnuric .loid. 

ductivity x 10 

0 i 

ii 

12^3 

80 

809*7 

1-25 j 

1207 

(10*75 

874*5 

a- 14 i 

1201 i 

1 79*93 

911*8 

1» i 

1109 1 

89*95 

1016 

20*32 

IdlW 

1 94*71 

1023 

30* It) 

904 ' 

1 100 

1067 

40*09 

930*0 

1 



—A. S. 

Magnesium Hydroxide ; Action of Carbon Dioxide on 

. M. Monhaiipt. Cheni.-Zeit., 1904, 28 , 86S. 

WiiKN magnesium hydroxide is suspended in water and 
carbon dioxide passed through to saturation, the clear 
solution has ii variable composition. Alcohol precipitates 
from it a substance having approximately the composition. 
]Mg(’03.3H20. If exce8.s of solid magnesium hydroxide be 
used, the resiiiue not dissolved by the carbon dioxide will 
invariably consist, to the extent of 96*3 per cent., of minute 
crystals of MgCOs.SHjO, the remaining 3*7 per cent. being 
unchanged magnesium hydroxide. — J. T. D. 

Hyposulphites Hydrosulphite s'). H. Bucherer and 
A. Schwalbe. Z. angew. Chem., 1904,17, 1447 — 1451. 

Tiiii authors consider that .sodium hyposulphite, as usually 
obtained by salting out from it.s aqueous solution, contains 
at least one molecule of “constitutional water ” ; is, iu fact, 
an acid salt, NojHaSjjOri — 

(NaO) . HS(: ()) . O . (0 :)SH(ONa) 

and that the corresponding normal salt is Na4S5,05. The 
aciil suit condenses with formaldehyde to an addition- 
product, analogous in constitution to the oxymethylene- 
siilphonic acids produced from bisulphites and formalde- 
hyde. This product, like the bisulphite derivative, con- 
denses with aromatic amines to form w-bydrosulphontc 
acids analogous to the w-snlphonie acids, with which they 
share the property of reacting on potassium cyanide to form 
the nitrile.s of glycines. These properties are clearly 
indicated by the constitution, analogous to that of sodium 
bisulphite, a.scribed to sodium hydrosulpbite by the authors. 
Fossibly the hydrosulphiti's of the metals like calcium and 
zinc arc also acid salts (MH.2S206), though salts of the type 
MjSgOft may also be formed. — J. T. D, 

Cuprammonium Sulphates ; Composition and Constitution 

of . 1>. W. Horu and E. E. Taylor. Amer. Chem. 

J., 1904, 32 , 253—285. 

The methods of analysis of these compounds are critically 
examined and details given of the authors’ improvements. 
Whether prepared by precipitation of ammoniacal copper 
sulphate solution with alcohol (Berzelius) or by passing 
ammonia into copper sulphate solution (Andre, Comptes 
rend., 100* 1138), a substance having the composition 
CuS04 + 4NH3 + lIoO is obtained. It must be dried over 
lime, after which it is quite odourless in dry air. It decom- 
poses over sulphuric acid and most desiccating agents, and 
cannot be dried mcobanically without loss of ammonia, 
which probably accounts for Bou/at’s formula, CaS04. 
4NH3.4H2() (this J., 1903, 1G45). In the presence of solid 
potassium hydroxide and concentrated ammonia solution, 
HjO is displaced by NH3, and a substance approximating to 
the composition CUSO4 + SNHj Is obtained, but it is pro- 
bably a mixture. Heating at 100°, 125°, 149°, 203°, and 
260° C. gives rise to no definite products. Water hydro- 
lyses the salt, liberating some ammonia and preeipitatiog 
basic salts, but it is long before equilibrium is establis^d. 
The authors conclude that the formula CUSO4 4 4KH3 + 
H^O does not correctly represent the constitution of the 
salt, since four equivalents of acid do not neatralise ou« 
molecule of the salt, but produce a permanent precipitate. 
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Chlwic Addj Detti lamination <ji/'— . Yf. 'S. Hendrixsoa. 
t ; , XXIII., pag« 951* 

Alkali Chromates; Action of Nitric and Acetic Acids an 
l^Detenninatkm of Chromium']. A. Leuba. XXIII., 
page 95 L 

Copper Sulphate Solutions ; Electrolysis of . 

!•'. I'oorster and G. Coffelti. XI. A., page 940. 

Iodine ; iJctermi nation of in presence of Bromine and 

Chlorine, E. Thilo. XXIII. , page 951. 

Phosphide, Arsenide, and Antimonide of Hydrogen; 
Reagent for . P. Lemoiilt. XXIl'l., page 950. 

Exqlish Patents. 

CuproHimmonium Solution; Apparatus for the Manufac- 
ture of ". A. H. llellot des Minieres, Leognau, 

Frunoe. Kug, Pat. 2739, Feb. 4, 1901. 

Ske Fr. Pat. 335,207 of 1903 ; this J., 1904, 186.— T. F. B. 

Oxygen; Manufacture of Cie. Fran^. de I’Acetylene 

Dissous, Paris. h]ug. Pat. 1.1,172, May 14, 1901. Under 
Internat. Conv.,May 15, 1903. 

SeeFt. Pat. 332,098 of 1903 j this J., 1903, 119.5.— T. F. B. 
United States Patents. 
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French Patents. 

Glass in Sheets ; Process and Apparatus for the Production 
of - — .. K. Rowart and L. Francq. Fr. pat. 342,310, 
April 14, 1904. Under Jaternat, Conv., April 23 and 27* 

1903, ^ 

See Kng. Pats. 9033 and 9295 of 1904; this J., 1904. 660 
and 7 15. — T. F. B. 

Pu^nce with Rotating Base and Continuous Firing for 
Burning Ceramic Wares and Vitrifiable Colours^ 
E. Lachaud. Fr. Pat. 342,363, April 15, 1904. 

This continuoiis re\i‘rl)eratory furnace is characterised by 
a circular rotating ba.se divided into a number of sectors, 
each of which in turn is brought beneath the firing-chamber 
proper. These sectors serve for the firing, preliminary 
heating, cooling, charging, and discharging of the articles- 
to be burnt. — A. (1. L. 

Calcium Sulphate and Carbonate occurring as Residues in 
the Manufacture of Caoutchouc. Goods, Ceranne Ware, 
and Cement Blocks, and in other Chemical Industries ; 
IHilisationaf . A. Moniu, Fr. Pat. 342,797, May 2* 

1904, IX., page 937. 


Svlphiiric Anhydride ; Process of Making . H. S. 

Bladcmore, Mount Vernon, N.Y. U.sl Pat. 769,585, 
Sept. 6, 1904. 

During the reaction between sulphur dioxide and oxygen, 
in an “ igniting or transforming chamber,’^ a fresh portion 
of the. gaseous mixture is supplied in such volurno iiiid at 
such a rate as to prevent the temperature of reaction rising 
to the dissociating point of sulphuric anhydride. 'J'ho same 
result may be attained by sup^ilying a sufficient volume of 
an inert gas to the reacting mixture, by refrigerating the 
mixture of sulphur dioxide and oxygen, or by mixing the 
residual gases after absorption of the sulphuric anhydride ! 
formed, with the reiicting mixture, and again passing through 
the apparatus. The required refrigeration may also he 
effected by employing sulphur dioxide or oxygen in a com- 
pressed or liquid statix The oxidation of the sulphur 
dioxide in presence of oxygen is effected by supplying 
heat to the sphere within the reacting chamber with Avhich 
the gases come into contact, the temperature being kept 
within proper limits by one or other of the means 
described. See U.S. Fat. 724,251 of 1908; this J., 1903, 
554. — E. S. 

Alumina Sulphate, ; Process of Calcining [Prying'] 

. A. E, I’ummer, Cleveland, Ohio. U.S. Pat. 

769,534, Sept. G, 1904. 

See Eng. Pat. 4820 of 190.3 ; this J., 1903, 907.— T. F. B. 
French Patents. 

Metallic Oxides ; Preparation of by direct Com- 

bustion of the Metal, and Apparatus appropriate to the 
fmrpose. L. Fink-1 luguenot. Fr. Pat. 842,432, April 19, 
1904. 

The molten mehd to be oxidised is run through a valved 
side opening into a closed chamber, in^which, by pressure 
of introduce gases, it is forced up a vertical tube of small 
bore, reaching nearly to the bottom of the chamber and 
bent above at right angles to pass horizontally outwards 
from the side of the chamber near the top, the tube being 
narrowe^ to a capillary bore and discharging the molten 
metal as sprav into a conical dhomber, in which the fiame 
Of an oxy-hydrogeu burner of special construction plays 
against the pulverised metal, apd effects its oxidation. — 8. 

/rqp Pyrites ; Proems for Preparing, for Desulphuti- 

sation* U. Wedge. Fr. IJat. d42»|t36, April 19, 1904. 
Skb-U.S. Fat. 757,531 of 1904 ; this J., 1904, 545.— T.F.B. 


' IX.-BUILDING MATERIALS, CLAYS, 
MORTARS AND CEMENTS. 

I English Patents. 

Concrete and the like; Treatment of , whereby the 

Setting of the same after Mixture may he Arrested, 
.LIL Magens, Hamburg. Eng. Pat. 19,076, 8ent. 12 
1903. 

Ses: Addition, of Sepl. IS. 1903, to Fr. Pat. 330 393 of 190.3 • 
this J., 1904, 254.— T. F. B. 

Non-Conductor of Heat; Manufacture of a W, 

.Schmidtgen and M. Konig, Dresden, hng. Pat. 15,979 
July 19, 1904. 

Equal quantities of infusorial earth and short-fibriMi textile 
waste are intimately mixed, together with sufficient water to 
make a paste, to Avbich is added alum or other material 
of similar properties. — W. C. H. 

United Patents. 

Stone Plates, Slabs, or Tiles ; Process of Manufacturing 

Imitation . L. llatschek,^ Vocklabruck, AustriiL 

U.S. l*at. 769,078, Aug. .30, 1904. 

See Eng. Pat. 22,139 of 1900 ; this J., 1902, 118.— T. F. B. 

Asbestos Millboards, Slates, Plates, or Tiles ; Process of 
Manufacturing — . T. II. Ibbotson, East GreeuMich,. 
and R. Meldnim, Blackheath, England. U.S. Pat. 
769,087, Aug. 30, 1904. 

See Eng. Pat. 20,841 of 1902 ; this J., 1903, 1088.— T. F. B. 

Asphalt Pacing Cement. F. J. Warfen, I'Tewton, Mass* 

I U.S. Pat. 769,123, Aug. 30, 1904. 

See, E ng. Pat. 9303 of 1902 ; this J., 1902, 915.— T. F. B. 

Bricks; Drying Plant for . G. Pagel, Stettin, 

Germany. U.S. Pat. 770,186, Sept. 13, 1904. 

The drying plant consists of a compartment combined with 
a kiln. ^ A smoke conduit, opening into the kiln, extends 
le^ngtbwise tinder the compartmeni gnd Communicates with 
similar supplementary conduiis parallel to the first. Air-i 
conduits are arranged between the smoke and Supplementary 
conduits, an4 latter and the air condnite arc provided 
with' grated openings leading into the coinpartment 

- . - ’ V . ' “W.c.H*- 
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ffudr0iUi(yCBmgn!t i Proces^p/MtiMf^^ . F.W. Brown, 

Portland, CoL 1|S. P»t. 76«,467, 3eipt. 6, 1904. 

SiiAO resulting from fusing argillaceous and caleareoits 
materials together is subjected, together with sulphate of 
calcium, to a high degree of heat in an oxidising furnace. 


Client Kiln. F. M. Ilaldeman, Alpena, Mich. 

U.S. Pat. 769,742, Sept. 18, 1904. 

The kiln is of the rotary type, and comprises a drum or 
kiln portion proper, inclined to the horizontal, and a liood 
portion, capable of removal from the former, both portions 
being lined with firebrick materials, and having a gasket 
of asbestos or similar heat non-conducting material between 
the linings. Near the lower end of the kiln is a door, 
worked by gravity, and a channel which retains the cement 
material and supplies it to the door. At the lower end an 
annular wall of refractory material projects inwardly from 
the kiln lining, and sejjarated from this annular wall by a 
small space is a second annular wall, which does not project 
inwardly quite as far as the first, these walls forming the 
channel, above referred to, which conducts the cement to 
the discliarge door. The lower end of the kiln is completely 
closed, and finely pulverised fuel is fed in through a pipe 
passing through this closed end. Means are provided for 
supplying finely divided cement material to the upper end 
of the kiln, where there is a dead space for the material 
introduced. To protect the finely divided material from the 
araught caused by the process and products of combustion, 
a bridge wall is arranged to close the larger portion of the 
upper end of the kiln, where the products of combustion 
escape to tin* chimney, the finely divided cement material 
being introduced to the kiln through this bridge wall near 
its base. — \V. C. 11. 

French Patents. 

Wood; New Treatment of with Silicate of Soda 

(^Soluble Glass). A. Boissi. Fr. Pat. 342,321, March 26, 
1904. 

Ali- the timber enlering into tlie framework of a structure 
is painted over with a coat of sodium silicate. The planks 
forming the skirting are also painted in a similar manner, 
but only on the side nailed to the framework, so as not to 
destroy the paper or paint on the other side by the efflores- 
cence which is forineti after a time. — A. (I. L.. 

Dehydrator or Calciner for Gypsum. Cement, or other 
similar Materials. \ . Uagau and II. Cornettc. Fr. Put. 
342,449, April 5, 1904. 

Two circular hearths are sot stepwise over a furnace, so 
that the heat is first utilised under the lower hearth, aud 
then passes to the next, which is kept at a lower tempera- 
ture. The waste gases pass from the second hearth to 
economisers formed of vertical chambers with a series of 
horizontal tubes through which the waste gases pass. The 
material fed into these economisers around the tubes is 
dehydrated by the waste heat. Means are provided for 
feeding, discharging, aud for regulating the operations. 

— W. H. C. 

Building Materials i Manufacture of . A. Ldvy and 

V. Conti. Fr. Pat 342,495, April 21, 1904. 

Bricks, &c., are made from 1 0 parts of an agglomerating 
mixture, consisting of a metallic oxide, chlorine^ sulphuric 
acid, or other matermla capable of forming ^ oxychloride 
which may unite with magnesium, aluminium, barium, or 
other isomorphous sulphates, and 90 parts of an inert 
substance, such as sand or calcareous or siliciou.^ waste. 
The mixture is moulded as usual, and then dried in the air. 
A suitable composition for the agglomeratiaij mixture is 
as follows Magnesia, 10,000 parts ; magnesi^ chloride 
in selhtibn, 1 0,0t)o parts ; magnesium sulpimte in solution, 
25 parts ? ilumituum, sulphate in solution, 25 parts ; “ barium 
sulphate in solution,” 25 parts j Jrieselguhr or other infusorial 
earth, 5 partin— A. 0. I>. * . 


Slaleif Hardening ef — , Cmd$ or WarM, by Heating 
and Enamelling. G. Bovere. Fr. Fat. 342,788, May 2, 
1904. 

Slate may be hardened by firing in the usual mauner, or 
enamelled in the same way as earthenware or majolica 
ware. — A. G. L. 

Calcium Sulphate and Carbonate occurring as Iiluidue.s 
in the Manufacture of Caoutchouc Goods, Colours, 
Ceramic Ware, and Cmncnt Blocks, and in other (Chemical 
Industries j Utilisation of — — . in the same Industries, 
A. Monin. Fr. Pat. 342,797, May 2, 1904. 
pRKCiriTATEi) calcium sulphate or carbonate, occurring 
as residues in various works, is heated to from 400° to 
1500° C., then ground, sifted, and sorted according to tints*, 
to replace talcs, kaolins, ochres, &c., used in the industries 
specified. — K. S. 

X.-METALLUEGT. 

Boiler Plates ; Effect of Heating on the Strength of 

Le Chatelier. Hull. Soc. d’Knoourag., 1904, 106 , Hew. 
Metall.,467— 470. 

Test pieces of iron, very mild steel, and mild steel, were 
cut from various plates, and treated as follows -One piece 
served as a check, another was heated and cooled under 
conditions approximating to those obtaining in boilers, and 
a third was rapidly annealed by heating it to cherry redness 
and then letting it cool in the air. The test pieces measured 
10 X 10 X 70 mm., and were broken in a machine. The 
results show that when it is impracticable to temper the 
whole of a big piece of metal work, it suffices to quickly 
anneal those plates which have been submitted to a good 
deal of forging. — L. F. G. 

Steel; Fracture of Structural — — under Alternating 
Stresses. J. 0. Arnold. Brit. Assoc., 1904. Engineer, 
1904, 98 , 227. 

The ordinary methods of examining steel fail, to a consider- 
able extent, to show the cause of its sudden rupture 
under vibration and alternating tensile and compressive 
stresses. For instance, the steel plates of the boiler of a 
cruiser split longitudinally fronx end to end under the 
hydraulic test, notwithstanding the fact that the chemical 
comiiosition of the steel and the results of the ordinary 
mechanical tests were good. The author has devised a 
machine for the purpose of a.scertainiog the resistance of 
steel to rapidly alternating stresses. Results obtained with 
a good boiler-plate steel indicate that, iu all probability, the 
resistance under rapidly alternating stresess is inversely pro- 
portional to the Tate of alternation. The results obtained 
with test-pieces of the boiler-plate mentioned above wore 
erratic, but this was found to be owing to one side of the 
plate being brittle and the other tough under alternating 
stresses. The results with test-pieces from both sides of 
the boiler-plate, us received, and after various heat treat- 
ments, show that once a steel has become distinctly brittle 
under alternating stresses, it cannot be restored by heat 
treatment of any kind short of remelting. |n the case 
under notice, the injury to the steel was due, to unskilful 
rehealing of the ingot, and not to an improper casting 
temperature, since the latter would necessarily have affected 
every portion of the plate, and not, one side only. The 
raioro-struotures of the test-pieces from the two sides of 
the boiler-plate were in all respects identical, though, of 
coarse, that of each pair varied with the heat treatment to 
which they hod been subjected* — A. S, 

Solid, State [Metals ] ; Change of Structure in ,the — ^ 
W- Campbell. J. Franklin Inst., 1904^ 158 , 161 — 184* 
Ghajtgeb of stmoture after a metal or alloy has passed 
completely from the liquid to the solid state are ( 1 ) thoife 
due to mechanical stress and to the growth of crjwtsjs m 
annealing the metal or alloy thus strained ; (8) th<MK)di»e tp 
ehanges in composition and to diffusion, auch as oememtarioh* 
deearburlaatiotij diffusion of gold into iead, ^fonmition bit 
altoys of eopjwr and oopper oSde, &o. ; (3>tliOaeprodtteAd 
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by cbaitge of temperature, like the conversion of o-, or 
7-iroii into one of the other forms, or changes in structure 
during cooling of copper-aluminium, copper-tin, copper* 
antimony allot s, or of iron or steel. An account is- given, 
with photo-micrographs, of the work of Le Chatelier on 
copper»aluminiuin alloys, and of Heycock and Neville on 
copper-tin alloys (this J., 1896, 810; 1901, 814). In the 
copper-alnmininra allojs the general structure of the slowly- 
cooled alloys is that of grains and dendrites of the com- 
pounds AlsCu, AlCu, or AlCu;„ in a mass of eutectic, whilst 
the same alloys reheated to redness and quenched, become 
much more homogeneous and “ martensite-like ” in structure, 
regaining, however, their original structure when again 
reheated and slowly cooled. With regard to copper-tin 
alloys, the most remarkable point is that in some cases, 
during the cooling, crystals differing in composition from 
the mother-liquor, separate from the liquid, hut afterwards 
react with the mother-liquor to produce a homogeneous 
solid, which on further cooling once more splits up into two 


carbon is above or below 0*8 per' cent. The diagram also 
shows the transformation of 7- inttg.^- and 0. into «-iron. 
TLe effects of heat and mechanical Ti^atmeut are illnstratwl 
by reference to a steel containing 0*50 per cent, of carbon 
and 0*98 of maupnese, which showed two critical points 
on heating : Ac dhout 700'" C. (strong), and about 

750" C. (slight), and on cooling, /iro>3 about 700" C. (slight) 
and Ar, at C60" (L (strong), 

Steel Cvoled in Air. — Best elastic limit, Avhen heated to 
750® C. ; greatest maximum load, 840® (;. ; best elongation, 
750" C. ; best reduction of area, 700" C. Photo-micrographs 
show that the whole steel has the finest structure at 733"C., 
where the gradual coarsening of the martensite on heating to 
700" C., and the gradual lessening in size of the ferrite, 
result in a uniform texture for the whole steel. ’ 

Steel Quenched in Watci .—Here the beat results were 
given when the reheating was carried to 733° 0. ; and the 
micro-photographs show that the uniform fine structure of 
the steel at that temperature was preserved on quenching 


CAfiBON PER CENT 



constituents of different composition. The behaviour of 
the iron-carbon allots is very clearly shown by the diagram, 
based on that of Roozeboom. Above A B D everything is 
liquid; below A a B all is solid. The areas A B a and 
J) B C represent mixtures of solid and liquid. Below 
1 ’ 3 per cent, of carbon, martensite (about 2 per cent, of 
carbon) separates in the liquid; above 4*3 per cent, of 
carbon, graphite similarly separates. At 4*3 per cent, 
of carbon there is no separation till the whole solidifies as 
the martensite-graphite eutectic. When complete solidifica- 
tion has occurred, the structure is, up to 2 per cent, of 
carbon, dendrites of martensite, whilst above that point the 
inartcosite-graphite eutectic contains dendrites of martensite 
or free carbon, according as the carbon content waif below 
or above 4*3 per cent. On cooling belcw a B C, graph'te 
separates out in such a way that at 1000" C. all steels above 
1 ’8 per cent, of carbon (K) contain gr.iphite as well as the 
eutectic, with or without martensite; below this temperature 
martensite and graphite react, and form cementite, hut so 
slowly that with ordinary cooling there may still be graphite 
below the line K F H. Between 1000" C. and 700"C. the 
martensite still loses carbon, which reacts with more mar- 
tensite to form comeniite, till, at the temperature of recal- 
eflcencc, all steels with more than 0*8 per cent, of carbon 
are transformed into the ferrite-oementite cutectoid (pcarl- 
ite) ; from those with less than 0*8 per cent., ferrite begins 
to separate, as shown by the line G O S, and below the 
recalescence line pearlite forms. . With the pearlite we have 
•excess of ferrite or excess of cementite, according as the 


The results show that for heat refining, the steel which bus 
cx>led down slowly from 1390" C , and is much overheated, 
must be reh(‘Hted to that temperature at which the changes 
due to Ac and just balance, for then the whole steel 
has the finest structure. For mechanical refining, the steel 
should he allowed to cool, l>efore rolling, to such a tempera - 
turc that, after rolling, the structure, will be as close as 
possible; and although general conclusions can hardly be 
drawn from a siugle set of experiments, it would appear 
that the best results are obtained when the bars leave the 
rolls as near Ar^., as possible. An allowance of 40" C. for 
cooling in the rolls is perhaps sufficient, so that the bars 
should be withdrawn from the furnace at, say, 740" — 7.60" C. 

— J. T. D. 

Passivity of Metals in relation to Time and Temperature. 
W. A. Hollis. Proc. Carabr. Phil. Soc., 1904, 12, 462— 4G5. 
The results of the author’s experiments with iron, nickel, 
cobalt, and copper, lead him to the conclusion that the 
passivity of metals to fuming nitric acid represents a 
relative condition, which is a function of the structure of 
the motal, the time, and the temperature. There is a 
critical temperature for each metal, above which passivity 
is no longer exhibited. The transition from the passive 
to the . active condition is, in most cases, a sudden one. 
The critical temperature is about 100° C. for iron, 10° C. 
for cobalt, about 80° C. for nickel (varying in different 
samples), the change taking place slowly, and somewhat 
above 10° C. for copper. A metal may be regarded as 
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beifig in the passive condition if, when brought into con- 
tact with fuming acid, it has not been perceptibly 

acted upon after 10 seconds. Immediately below the 
critical point there is a zone of temperature, extending 
over about 10"’, wherein a metal may behave as if it were 
in either the passive or active condition, according to 
external conditions. For example, iron plate can be heated 
with nitric acid to over 90'^ C. before its passivity i- 
destr^ed, yet if the plate and the acid be heated separately 
and then brought in contact, a vigorous evoluuoii of gas 
occurs at 75'“ C. The critical temperature also varies with 
the purity of the metal.— A. S. 

Ammonium Suits and Metals; Soins Reactions hetiveen 
— . W. K. Hodgkinsou and A. 11. Coote. lirit. 

Assoc., 1901. ('hciu. ^ews, 1904, 90 , 142. 

Thk action of ammonium nitrate, both in aqueous solution 
and in the fused condition, on some metals was examined. 
Except on cadmium, the rate of action of the aqueous 
solution and of the fused salt differed notably. Cadmium 
dissolves rapidly in an ice-cold saturated solution of 
ammonium nitrate, without evolution of gas. The solution 
gives off nitrogen only when heated to 100'’ C., when 
the cadmium cea«es to dissolve. It contains a little free 
ammon’u, and, apparently, the nitrite of cadmium and 
ammonium, since the cadmium can be completely precipi- 
tated by means of a current of carbon dioxiile, leaving a 
solution containing mainly ammonium nitrite. Zme and 
magnesium act in a similar manner, but more slowly and 
to a less extent, owing to the formation of somewhat 
insoluble double ammonium compounds. Aluminium, iron, 
mercury, and silver are not acted upon by an aqueous 
solution of ammonium nitrate. Nickel, copper, luiJ lead 
are affected to a slight extent, lead becoming coated with 
a somewhat in'«oluble nitrite. Fused aramonium nitrate 
has no action on iron, mercury, or aluminium, but silver is 
acted upon slightly by the salt, when the latter is heated 
so strongly as to decompose, with formation of red fumes. 
When ammonium uitnito is just fused, it acts upon the 
following metals :\l rates about in the order given : — Cad- 
mium, magnesium, zinc, copper, nickel, lead, bismuth. 
Weighed quantities of metals were allowed to aet upon 
ammonium nitrate iu a vacuum-tube maintained at the 
melting point of the salt, lu the cases of cadmium and 
cojiper, the gas collected was pure nitrogen, the amounts 
corresponding to a little less than 4 atoms of nitrogen to 

1 atom of cadmium, and nearly 3 atoms of nitrogen to 

2 atoms of copper. The deficit of nitrogen may be due. to 
the liberation of ammonia which takes place during the 
first phase of the reaction. 

Powdered cadmium dissolves in a solution of aniline 
nitrate, and if the temperature bo kept below 10° C., no 
appreciable evolution of gas occurs, aud a considerable 
yield of diazoaminobenzene is obtained. The course of the 
reaction is very similar to that with the ammonium salt, a 
little aniline being liberated in the first instance. — A. S. 

Gold and Sdver in Zinc Ores; Crucible Charges for 

[Determination of] . E. J. Hall and E. Popper. 

XXIII., page 9o2. 

Platinum-Gold- Silver Alloys; Analysis of . 

Hollard and Bertiaux. XXIII., page 952. 

English Patents. 

Ingot Iron and Steel ; Manufacture of , B. Talbot, 

Leeds. Eng. Pat. 22,767, Oct. 21, 1903. 

The pig iron and scrap employed are converted in a single 
furnace having two or more independent hearths, being 
first treated on a basic hearth, and finished on an acid- 
lined hearth. Briquettes of iron ore with carbon may be 
laced on the fore-hearth of the melting furnace, and, when 
eated, be pushed forward into the hearth proper, to be 
there treated with suitable additions of lime aud iron oxide 
to eliminate phosphorus and silicon. The charge is pre- 
ferably tapped from this to the refining hearth while it still 
contains about 2 ^er cent, of carbon. The finishing hearth 
may be worked, if desired, on the continuous system, with 
a permanent bath of metal. — ^E. 8. * 


Cast-Iron; Process for Refining , and Apparatus 

therefor, H. Harmet, St. Etienne, France. Eng. Fat. 
16,44$, July 25, 1001. Under Interuat. Conv., Aug. 28, 
1003. 

See Fr, Pat. 334,892 of 1903 ; this J"., 1904, 119.— T. F. B. 

Zinc; Treatment of . p. and A. Giihrs, Berlin. 

Eng. Pit. 23,145, Oct. 26. 1903. 

See Addition, of Aug. 3 1,1903, to Fr. Pat. 832,657 of 1903 ; 
this J., 1004, 191.— T. F. B. 

United States Patents. 

TWufs [Precious Metals] ; [Amalgamating] Apparatus 

for Recorering from Sand or Dirt, C. M. Poppen- 

berg, Brniiiiird, Minn,, Administratrix of C. G. Poppon- 
berg. U.S. Pat. 768,624, Aug. 30, 1904. 

A CASING is provided with upper and lower discharge 
spouts, the lower one communicatiug w'ith a basin, above 
which is a series of mercury-holders, suspended by lugs , 
from ledges of the opposite casing walls. The holders are 
arranged set above set, and have depressions with sharp 
edges, the spaces between which permit downward passage 
of the sand, &c., into deflectors below each set of holders. 
Above the eliamber containing the mercury -holders is another 
chamber the floor of which has numerous minute discharge 
apertures ; a screen above rejects any particles which are 
too large, and “ rocks ” are rejected by a grating above the- 
screen, both sets of coarse particles being passed iuto the 
upper spout under pressure from fluid adrnittel to the 
chamber. — E. S. 

Precious Metals; Method of Extracting — — from their 
Ores. S. C. C. (’urrie, Assignor to W. Courtenay, New 
Y'ork. U.S. l*at. 769,254, Sept. 6, 1904. 

OiiEs containing precious metals and sulphur are heated in 
hydrogen, then l oastecl, the roasted ore digested in a hot 
caustic alkali solution, after freeing from which it is chlori- 
nated, and the solution of chlorides obtained precipitated by 
the hydrogen sulphide obtained in the first stage of the 
process. The residuum is treated with sodium thioBulphate. 
The alkaline solution resulting from washing the roasted 
ore wiih n caustic alkali solution is treated with hydrogen 
sulphide and then used again. — E. S. 

Gold; Process of Extracting from Ores, ^c. 11.8, 

Stark, Johannesburg. U.S. Put. 709,280, Sept. 6, 1904. ^ 

CiiUBUED pyritic auriferous ores are treated with a solution 
ot an alkali thiocyanate (sulphocyanide), in presence of an 
oxidising agent (includiug atmospheric oxygen), and the 
gold ilissolved by the nascent cyanogen, and the hydro- 
cyanic acid set free, arc recovered. The residue of the 
treatment of such ores by the ordinary cyanide solution, 
are oxidised, to set gold free and to produce in the 
mass thiocyanate and tliiosulphatc of an alkali metal or 
metals, and by addition of a quantity of water in presence 
of air, a solution is formed by which the gold is dissolved. 
Or, pjritic residue.s of the cyanide treatment are oxidised, 
leached with water containing a thiocyanate, and re-leached 
repeatedly with the same liquor after successive extractions 
of the gold. — E. 8. 

Precious Metals ; Process of Eitracting ,--~,^from Ores or 
Slimes, H. R. Cassel, New York. U.S. Fat. 769,938, 
Sept. 13, 1904. 

The process consists iu adding solutions of n bromide and 
of a cyanide to tho ore, and passing chlorine gas through 
the mixture to evolve bromine, and form solvents for the 
precious metals. Finally, the bromine is reconverted into 
bromide. See U.S. Pats. 732,708 and 732,709 of 1903; 
this J., 1903, 915.— E. S. 

Tilting Metallurgical Fumace. J. A. Potter, Pittsburg, 

Pa. U.S. Pat. 709,712, Sept. 18, 1904. 

At opposite ends of a furnace, which can be tilted endw:iae,. 
are regenerators running on tracks iu the line of the longi- 
tudinal axis of the furnace. Ports in the ends of tho 
furnace communioa'e with ports in the regenerators, A 
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receptacle is arranged below one end of the furnace and different metals as electrodes, Tbo effect is observed in both 
means are provided for tiltinsr the furnace l»elow tbe ports, allcsiine and acid solutions, but varies considerably with 

so as to pour at least a part of the bath from the end port the particular metal employed and with the conditions of 

into the receptacle.— K. S. experiment. With high current density and a low tempera- 

ture the rise of potential is greatest, The only explanation 
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SUftl ; Manufaclnre of . J. W-rnon. Fr. Pat. 

342,112, April 18, 1904. 

Ske Kn;;. Pat. 19G6 of 1903 ; this J., 1904, 009.— T. F. B. | 

CJirmnv- Nickel f<teel ; Manvfarture of Cemented Pieces of 

. A. I)e Dion and (1. Bouton. Fi. J^at. 342,591, 

April 23, 1901. 

Pji'.ck.s of chrome-nickel steel, contjuuing, say, from 1 to 3 
jM-r cent, of clironiiuni, and from 4 to (> per cent, of nickel, 
with 0*12 per cent, of carbon, receive by simple cementation, 
without hardening, great Miperticlal hardness. See Fr. Pat. 
342, OGl of 1904; this J., 1901, 903.— Iv S 

Armour PhitcH and ProjcctHes ; Mantifactuie of , 

F. Cl. Fairholme und.J.F. Fletcher. Fr. Pat. 342,014, 
April 2.5, 1904. 

Sei: Eng. Pat. IHoO of 1903; this J., 1901, 009.— T. F. B. 

XI.-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGT. 

(/).)— KUCCTUO-ClIKMISTltY. 

C'arbon rriman/ Cell. F. Ilaherand L, Bruner. 

Z. Klektrochenr , 1904, 10, G97— 713. 

Foe chemical and physioitl changes oecurrtng in the carbon 
cell, carbon — fiisetl caustic soda — iron, have never been 
fully explained, de‘'plte th<‘ gix'at economic irnjrorlunce of 
the subject. 4'lie airthors have carried out a long series of 
experiments, turd show that this cell must no longer he 
considered as a piiin iry cell with, earhon as the hoitree ot 
F..M.F., hut ralher as tin oxygen-hydrogen gas-cell. The 
iron electrode becomes jrassive in fused causllc soda, the 
presence of nmnganate tissisting the change, and in tliis i 
form is a well-deli nccl oxygen electrode, the oxygen being , 
supplied from the air. On the other hand, botli carbon 
and earhon monoxide react rapidly witli fused etujstic soda, ; 
producing sodium cjirbonate and hydrogen, and it is this ; 
hydrogen alone which caiiseB and conditions the E.M.F. i 
at the carbon, (’tircfiil measurements were made of the 
potential at both the oxygen and hydrogen electrodes under ' 
varied condition.s. 'Pile authors consider that their result.s I 
will be snifieientiv definite to show that there is no hope of 
the application o) ilns ceil. — 12. S. 11. i 

Films on A/nmlniion Anodes; h'Je<'lncal Properties of 

. W. It. Mon. Flcctrochem. Ind., 1904, 2, 352 — 

3.55. 

Taxixo the thickness of lihn previously calculated hy the 
anlhor (this J., 1901, 792), the speciiic resistance in pho.s- 
phate and .sulphate solutions is found to be 10*0 x 10“' 
ohms and 0*8 x 10“' ohms per c c. respectively. The 
specific resistance of the solid film deerea.ses as a loga- 
rithmic function of the teniperiiture. The critical voltage 
and current for any aluminium anode is defined as the 
voltage and current at which the heating effect can just he 
baliineeil by the cooling (‘fleets; above the critical point the 
characteristic behaviour of the aliiminimii electrode dis- 
apiiears. The dielectric strength of films formed with 
pho.sphate solutions is calculated as one million volts per 
<jentimetre.— li. S. 11. 

Anodic Oxygen Evolntitm, b’oerster and A. Piguet. 

Z. Flektrochera., 1904, 10, 714—* 731. 

In using iiolislied platinum electrodes Foerster and Mueller 
found that, as the electrolysis continued, the potential of 
the anode rose slowly from that at which oxygen was first 
given oft, until it attained a considerably higher value, 
although the current was kept constant (this J., 1902, 
3235). The present authors have carried out a number of 
experiments to investigate this problem, and have used 


which the authors consider satisfactory is that put forward 
hy Haber, who assumes that during electrolysis some of 
the evolved gases become adsorbed hy the electrodes and 
thus form a layer around them. The actual thickfiess of 
this layer aviU, of course, vary according to the experimental 
! conditions, but the rise of potential and the properties 
of such a layer se(*m to be in agreement in all the cases 
considered, — R, S. H. 

Copper Sulphate Solutions; Electrolysis of . F. 

Foerster and G. (yoffetti. Z. Elektrochem., 1904, 10 , 
73G— 741. 

Recent observations havi> shown that a nmasurable current 
! can be passed between a plarin*aru cathode and an anode in 
I copper sulphate solutions at as much as O* 1 volt below the 
' potential of metallic copper, / c., ludow the point at which 
I copper can first be deposifi'd. The authors prove that 
j thn is du(‘ to the reduction of cupiic to cuprous ions, 

I Chi * * + (: ) — > Cu *. At ordinary temperatures, since the 
I conccntiatioii of cuprous ions is limited to n low value, the 
! expennnmtai reali.satiou is ditficult, luit at 90° :ind 70° C. 
j currents of I’G’IO** amp. per stp cm. and 0*8.5' 10- ‘ amp. 

I per s(p cm. resjicctivtdy can he iiDiiutaiMed witliout causing 
I the deposition of metullie eoppm*. In ne'ifral solutions 
i cuprom oxide, produced by hydrolv 'is, is deposited at the 
cathode, and the oxidadon of the cuprous salt by the air, 
which also (»ecurs m acid solutions, further tends to restore 
tho equilibrium between the cuprous and cupric ions. 

— U. S. 11. 

Potassium Acetate : Electrolysis of , F. Foerster and 

A Piguet. Z. Elektrochem , 1904, 10 , 729 — 730. 

In addition to the formation of carbon dioxide and ethane 
at the anode and h>drogen at the catliode, it has for long 
been kiiOAVu that secoudiiry le.ictions lead to the production 
of ethylene, midhyl acetate, and oxygen at the anode. The 
authors have investigated the elenrolysis, so far as it is 
iiiflueuceil by different uielallic anodis, bythe potenti il at 
the anode and by the use of alkaline solutions 'The ^ ield 
of ethane is also lowered hy electiolytic oxidation of acetic 
acid to carbon dioxide and, to a small (*xteut, to carbon 
monoxide. With iron and palhedum anodtjs the evolution 
of oxygen predominates, cot responding to the hnv potential 
observed in thesi* cases. With platinised electrodes the 
])Otential is found to be higher, and here, with increasing 
current density, the evolinion of oxNgen diminishes and 
the oxidation of acetic acid mcie.ises. Finally, with bright 
platinum and iridium anodes, horn ilu; potential and yield 
of ethane are greater. In atkaliue solution.s the yield is 
alwaxs lower than in the coiri sptmditig neutral .mdiition ; 
j this appears to be due to the |tr>^ ventiou of the formation ol 
1 layers of ui*etic acid around the anode. The authors favour 
j the view of ilahn that the iiroiucimn of ethane is due to 
I the electrolytic oxidation of acetic acid, 3(UIjCl)jll -f O « 

[ CjHfi + 2CO. -f lEO.— R. S. H. 

i Electrolysis with Rotating (Jathode. H. li. Medway. 

! XXlil., page 952. 

' Knolish Paitonts. 

Plates for Secondary Balte> ies. W. P. Thompson, 
London. From Pffttger Aceuumlatoreii-Werke, Act.- 
Ges., Berlin. Eng. Pat. 24,G2G, Nov. 12, 1903. 

See Fr. Pat. 330,549 of 19o3 ; this J., 1904,377.— T. F. C. 

Galvtinic Battery ; Improved Higk-i'oltage — — . L. Do 
Gournay, Paris. Eng. Pat. U,oG6, June 21, 1904. 

A roiious vessel containing a perforated, corrugated, and 
amalgamated zinc plate, and tibed with a concentrated 
solution of aluminium gniph tc, is placed Avithin a thin 
perforated leaden vessel, the imervening space being filled 
with eleotrolytically agglotiier oed lead peroxide. The 
doable vessel is placed within a receptacle, charged Avith 
water acidulated Avith sulphuric acid. The batt^'ry leads 
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are attached to the zioc and lead electrodes by rivets and a 
solder of aotiiDOnial '* lead. The liquid in the inner cell 
«nay be fixed ” by sulpbnrie acid, or cellulose, gelatinous 
silica, die., and the acidulated water by such absorbents as 
‘Cellulose, silica, gelatinous alumina, or the like. It’ the 
liquid in the inner cell is kept ** free,” the amalgamated zinc 
is wrapped in canvas, to retain the mercury on the plate. 
{:»uch cells may be combined as df'sired. For a voltaic 
giou|img of several elements in the same receptacle, these ' 
are arranged in tightly fixed partitions in the following | 
order : amalgamated zinc, aluminium sulphate solution, a i 
porous partition, lead peroxide, perforated sheet of lead, ! 
^acidulated water, and sheet of lead not perforated, forming 
a body with a sheet of amalgamated zinc, and so on. The 
amalgamated zinc may be rcplact d b\ an alloy of zinc with 
sodium or potassium. — E. S. 

United States Patent. 

i’Uevlrolt/tic Meter, H. J. Wood, Shenectady, Assignor to 
General Electric Co., New York. I .S. I*at. 770,033, 
Sept. 13, 1904. 

Eug. Pat. 7.587 of 1903 ; this J , 1904, 493.— T. F. P. 

French Patents. 

J^ledrirafli/ llcaf hi g Liquids ; Apparatus for . E. I{ 

Waterman. Fr. Pat. :?42,y0G, May 3 , 1904. 

The liquifi to he heated enters the apparatus by the pipe E, 
<*irculatcs, in tlie direction shov;n hy the arrows, around the 



closed air space, and D a liquid space to accumulate a body 
of heat in order to maintain, in some degree, the tempera- 
ture of the liquid after the current has been cut off. The 
whole enclosed in the outer casing L, to shield it from 
mr currents and prevent too rapid radiation. — W. II. C, 

‘Ozowe/ Apparatus for the Production of . B. J. X. 

Gosseliu. Fr. Pat. 842,295, April 14, 1904. 

To a horizontal tube, a metallic piece, annular in cross- 
section, and having numerous projecting arms or wings. 


is secured by tinfoil, or amalgamated metal, this short 
encircling, metallic piece emWclng the longer hori- 
zqntal tube at its middle. Within the tube a somewKat 
longer tube, the middle portion of which is enlarged, is 
sealed at both ends, so that the open ends of the enclosed 
tube project outwards. There are two apertures in the 
periphery of the enclosing tube to admit passage of a 
current of the air to be ozonised. The enclosed tube 
receives through it a. flow of water, to which one of the 
electrodes of a source of electricity is connected, the other 
electrode being connected to the surrounding metal piece. 
A glass cap, with opening to admit of passage over the main 
tube, is connected airtight to each end, and is fitted to the 
extreme wing on either side of the metal piece. An 
aperture on the side of each cap admits air to maintain 
the circulation. — E. S. 
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Cawplex Sulphide Ores ; Electrohjtic Production of Zinc 

I imd Lead from . C. H. Burleigh. Klectroehom. 

j Ind., 1904, 2, 3.55—357. 

The finely crushed ore is very carefully roasted, since the 
subsequent extraction depends upon having as much as 
possible of the ore in the form of oxide and the remaining 
sulphur sulphide rather than sulphate. The extraction 
of the zinc and lead is effected with a hot solution of “ soda ” 

I of 25 to 40 per cent, strength. In this way all the lead and 
I 85 — 95 per cent, of the zinc i.s extracted. Thu residue, 

I containing iron, copper, gold, silver, nud gangiie can be 
I treated with cyanide or by some smelting process. The 
' solution of zinc and lead is electrolysed at first with a low 
! potential Cl’'* to 1*7 volts) to deposit lead and then at 2*5 
I to 7 volts, w'lien the zinc can be recovered in u coherent 
I form with a 95 per cent, efficiency. — li. K. 11. 

I English Patents. 

I Aluminium i Process for Hard- Soldering . C. andL. 

I Michelis, C. Ki use, and (). Kuhn, Hanover. Eng. Put. 
20,375, Dec. 2, 1903. 

Sjlvku is first electro-deposited on tho.se parts of the alumi- 
nium which are to be soldered, and a hard solder is then 
used, v^ueh a solder, corresponding very nearly to the 
colour of aluminium, may be composed of equal parts by’*^ 
weight of hra.ss, zinc, and aluminium; or, a tougher one 
could bo formed of 10 jiarls each of silver and brass, 14 
parts of aluminium, 2 parts of copper, and 4 parts of zinc, 

— K. S. 

Cast Iron ; Process for Hard-Soldering — — . C. and U. 
Michelis, 0. Kruse, and O. Kuhn, Hanover. Eug, Pat. 
26,370, Dec. 2, 1903. 

Atter thorouglily cleaning the parts to he joined, they 
arc electro-coated with copper in an alkaline copper bath. 
The subsequent soldering or brazing may be effected with 
tlie usual solders.— -E. S. 

United States Patents. 

Electric Furnace. M. B. Conley, Assignor to Electric 
Furnace Co., New York. IT.S. Pat. 709,250, Sept. 0, 
1904. 

The furnace consists of a receptacle of like cross-sectional 
area at top and bottom, composed of resisting material 
adapted to become incandescent on the passage of an 
I electric current through it. The receptacle has “ integral 
extensions” at each side, with which a series of arms, 
of greater electrical conductivity than the receptacle, can be 
connected in different planes, each arm being provided with 
a switch so that the distribution of the electricity throagh 
the furnace con be controlled. — E. S. 

Electro -plating Machine. J. Bailey, Walsall. tJ.S. Pat. 
770,148, Sept. 13, 1904. 

See Eng. Pat, 15,785 of 1902 ; this J., 1903, 806.— T. E. k 

n S 
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Fkbnch Patent. 

MviaXi \ot the Hare JEarthi ] ; Process and Apparatus for 

Obtaining in a Pure State. Klektroden Ges. 

Fr. Pat. 342,581, April 23, 1904. 

Tatk prccesj? is for the preparation of metals fusible with 
difficulty, especially those of the rare oxides, such as 
thorium and /.ireonium. The oxide of the metal is inti- 
mately mixed with excess of maf;nesiiun, potassium, or other 
suitable metal, and the mixture heated in au atmosphere 
of hydro^reii or nitrogen, the heat of the reaction being 
supplemented, not only externally, but by the electric 
current. The furnace consists of a horizontal cylinder of 
refractory material, with a central bore from end to end, 
each end being occupied by a closely fitting electrode. A 
Tcrtically asseending tube near one end, and a vm-tically 
descending tube at the opposite end, both valved, permit 
passage ot gates. — K. S. 


XII.-PATTT OILS. FATS. WAXES, 
AND SOAP. 

Iso-ervcic Acid. G. l‘onzin. (Jaz. ohim. ital., 19(M, 34, 
.'10—55. Chem. Gentr., 1UU4, 2, <>-3. 

The author prepared erucic acid by saponifying colza oil, 
freeing it from anichidic acid by treatment with glacial acetic 
acid, in which the aruchidic acid is insoluble. The erucic 
acid was converted into iodobehenic acid by treatment wdth 
phosplmrus tri-iodide, and from this, iso-erucic acid (m. pt. 
TiG C.) was obtained by the action of alcoholic potassium 
hydroxide solution VVheu i.so-iTucic acid is oxidised by 
means of nitric acid, it yields nonylic acid, ChIIj 7 (T\>U. and 
brassylic acid, CN whilst its dibromide 

when treated with alcoholic potas.sium Indroxido solution is 
converted into hehenoleic acid, i f '(f^Ih*)ii 

CO. 2 H. These reactions thow that iso-(‘rucic acid has the 
double Unking not l)<*twccn the first and second carbon 
atoms from tlie caiboxyl group as stated by Alexandroff 
and Saytzeft (J. russ. i>hvs.-chem. Ges. 24, ‘18<5), but be- 
tween the thirteenth and fourteenth carbon atoms, and that 
it consequently has the same structuriil constitutiou us 
erucic acid, ('H,({ 'H 2 );CH:(U{(CH«)ii( 'O,.!!.— A > 

Oleic Acid Scries; JVew Acids of the — G Ponzio. 

Gaz. chim. ilal., 1904, 34, "7 — 85. C'hem. Centr , 1904, 

2, 093—694. 

The higher nicnibers of the scries of acids with 

the double linlving in the 1.2-position can bo prepirvd from 
the a-iodo derivatives of the corresponding saturated acids, 
c.g., palmitic, stearic, arachidie, and behonie acids by treat- 
ment wTh alcoholic potassium hydroxide solution. The 
hithvTto unknown 2.8-oleic acid, CH:,(CIl 2 )i 4 Cll :GII . 
(TGH, was ohtaini'd by converting stearic acid into its 
a-hromo-dcrivative by treatment with phosphorus and 
bromine, preparing the i-orrespoiuling iodo-derivative by 
heating the bromine compound with alcoholic potassium 
iodide solution, and then boiling the iodine compound 
for six hours with alcoholic potassium hydroxide solu- 
tion. A mixture of 2 3 oleic and a-hydroxystearie acids 
w'as obtained. The 2'3 oleic acid melts a: .59' G. and 
re-solidifies at O'i'' G. ; it is easily soluble in ether and 
cblorofonn, slightly soluble in cold alcohol and soluble 
in light petroleum spirit. When fused with poiabsium 
hydroxide, it yields palmitic and acetic acids. The 
sodium, calcium, barium, and silver salts, the ethyl ester, 
the amide, and the dibromidc (2-3-dihroinostearic acid) of 
the acid were prepared. The author considers that in an 
analogous manner to iso erucic acid (see preceding abstract), 
the iso-ok'Yc acid described by Say tzeff (J. prakt. Chem., 
1888, 37, 209), has probabh the same structural constitution 
ns oleic acid. — A. S. 

Oil of Safflower ( Carthamus tinctorins) . G. Fendler. 

Chem.-Zeit., 1904, 28, 8u7 — 808. 

The seeds of this plant (from German East Africa) are 
pear-shaped, 6 — 8 mm. long, 4—6 mm. maximum breadth. 
Thin, hard, shining greyish or yellowish-white husks enclose 


a very soft, greenish-white seed, 1 00 seeds weigh 5 • 2 grins.,, 
of which the weight of the husks is 2' 4 gnns., and that of 
the kernels 2*8 grms. Ether extracts from the whole seeds 
25*8 per cent., from the kernels 50*37 per cent, of fat. 
The oil, obtained by percolation with ether and evaporation 
of the ether, is golden yellow and almost inodorous, hut 
quickly acquires a very <lisagreeable rancid flavour. The 
following constants of the oil, and of the fatty acids 
obtained from it (5*84 per cent, reckoned as oleTic acid, 
corresponding to an acid value of 11 *03), were determined 
Oil: — sp. gr. at lO'^ C., 0*9206, m. pt., — 5 C. ; solidifi- 
cation point, begins at - 13^ ( ., incomplete even at 
~ IB'^G. ; saponification value, 191 ; mdiue \alue (Hiibl), 
142*2; unsaponifiable matter, 0*708 per cent.; butyro- 
refractometer reading at 40'^ (’ , 05^^. Fatty acids . — sp. gr. at 
1,5° C., 0*9135 ; ro. pt., 17‘^ C. ; holidificalion point, 12° G. ; 
acid (saponification) value, 199 ; mean molecular weight, 
281*8; acetyl-acid value, 15 1 *4 ; acetyl value, .52*9 ; acetyl- 
eaponitication value, 207*4; iodine value (Hiibl), 148*2 ; 
iodine value of liquid acid-^, ]50‘8; acid (saponification) 
value of liquid acids, 191*4; meuu molecular weight of 
liquid acids, *293* 1. In a thin layer, the oil dried com- 
pletely at the ordinary temperature within six days ; more, 
rapidly at a higher temperature. The oxygen absorbed, by 
Livaehe’s test, was after 18, 40, 04, 130 hour> respectively 
0*0, 4*3, 0*4, 7*5 per cent. Tin* oil is not Ruitable for 
food, hut will bo useful for soap-making, and in th» 
manufacture of varnishes.— J. T, D. 

English Patent. 

Soap Powders } Manufactures of Urg . ( \ Harvey, 

London. Eng. Put. 25,010, Xuv. 17, 2903, 

( )iiDiN \UY hard soup is nntomaticiiily fed into a series oi 
high speed disintegrators. 4'he ground soap is thim eon- 
veyed by means of spirals or worms to another disintegrating 
maehin<* where it is mixed with antomatieully measured 
quantities of crvstalHsed sodium carbonate, anhydrons boric 
acid, boron nitride and amnioninm chloride. The following 
proportions of ingredients are specified desiccated hard 
soap, 28 parts; .sodium cflrhuuiite (crystals), 69 parts; 
anhydrous boric acid, boron nitride, and ammoniun> 
chloride, of each 1 ])art — W. P. S. 

French Patcxts. 

Oils and Fats; Enzymic Saponljication of without 

introducing Appreciatde Quantifies oj Impurities. M. 

Nicloux. Addition, dated April 11, 1904, to Fr, Pat. 

:13.>,902, Oct. 14, 1903 (see this J., 1904, 327;. 

Vakiocs methods of preparing the active agent from castor 
seeds are claimed in addition to those descriliKl in the 
main patent (/oc. ci7.). Thus the crushed seeds or seeif 
cake may he trcate<l wdth cottou-sced oil, which is subse- 
quently filtered through silk, yielding a very aeti\ e filtrate. 
Or, instead of filtration, centrifugal force may he employed, 
and the supernatant oil will then require only the addition 
of acidified w'atcr for direct saponification. Or benzene or 
other solvent may be added to the filtered oil before using 
centrifugal force. Again, the castor-seed cake may be 
treated with benzene, &e. and the supernatant liquid sepa- 
rated and evaporated. Or the crushed grain may he treated 
with hot castor oil, which is filtered through fabric and 
allowed to stand at 80° to 90° C., when alcurone is deposited, 
whilst the active agent left in suspensiou may he separatecl 
by treatment with benzene and centrifugal force. Other 
combinations of these different methods are also described. 
To prepare an active dry substance a large excess of 
solvent is used, and the deposit separated from this iu the 
centrifugal machine treated with a fresh portion of solvent 
and again separated. This dry deposit requires to be 
suspended in oil before use. — C. A. M. 

Soap ; Manufacture of . F. A. V, Klupper, 

Fr. Pat. 342,691, April 27, 1904. 

A CERTAIN proportion of wheat gliadin and gliitenin ^ i» 
added to the soap during the manuWture, with the object 
of combining with free alkalis and rendering them innocuoufr- 
without introducing the drawbacks of superfatted soaps- 
(tendency to become rancid, &c.).— C. A. M. 
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Soap ; Manufacture of a Floating . F. W. Zitnmer- 
maim and A. A. Stfihr. Fr. Pat. 342,750, April 30, 1904. 

She Eng. Pat. 13,4.51 of 1904 ; this J., 1904, 871.— T. F. B. 

Xin.-PIGMENTS. PAINTS: EESINS, 
VAENISHES: INDIA-ETJBBEE, Etc. 

(A.)— PIGMENTS. PAINTS. 

French Patents. 

Vehicles Jor Colouring Matters in the Manufacture of 

Pigments ; Production of . E. H. Strange and 

E, (liahain. Fr. Pat. 342,327, April 2, 1904. Under 
Internat. Conv., April 11, 1903. 

See Eng. Put, 8335 of 1903 ; this .1., 1904, 448— T. F. H. 

Calcium Sulphate and Carbonate occurring as Ilesidnes in 
the Manufacture of Caoutchouc Goods, Colours, Ceramic 
Ware, and Cement Blocks, and in other Chemical 

Industries ; Utilisation of . A. Morin. Fr. Pat. 

342,797, Ma\ 2, 1904. IX., page 937. 

(^.)- RESINS, VARNISHES. 

United States Patent. 

Turpentine Still. J. F. Builov, Valdosta, (Ja. 

U.S. Pat. 770,149, Sept.“l3, 1904. 

A distillation apparatus is claimed nfhich consists of a 
distillation tank and a condensing coil immersed in water. 
The still 18 heated by a M'ries of steam pipes extending 
transversely through it, and having their projecting ends 
connected tvith “headers” on opposite sides of the tank. 
With one of these “ headers ” a boiler supplying steam is 
connected, and ivith the other a steam pump for forcing 
water both into the cooling vat and the steam boiler, with 
the necessary valves for controlling the flow of steam and 
water. — M. J. S. 

French Patent. 

Itcsinons Products [^Turi}entine'\ ; Apparatus /or the 

Distillation of . G. Col. Fr. Pat. 342,425, April 1 8, 

19J4. 

The apparatus consists of a cylinder of wrooffht iron 
inclined at a suitable angle to the liorizontal. Its wails 
form two concentric envelopes so arranged that there are 
no l^rivets or joints in the inner wall, and all chance of 
leakage is thus prevented. The inner chamber has an 
inlet lube for the introducticn of material, and an outlet 
for the escape of vapours into the condenser, and is heated 
by means of a steam coil at the bottom. A door at the 
end, kept closed by means of a screw, permits the intro- 
duction of an open vessel beneath the inlet tube. The 
material fall* into this and leaves behind the ligneous im- 
purities, &c., w^hich are thus dried separately, obviating the 
danger of spontaneous combustion, which may take place 
when guch impurities are carried over with turpentine 
vapour into the condenser, as in the methods of dry 
distillation. — ( '. A. M. 

(C.)-1N1)IA-RUDI1ER, &c. 

Caoutchouc ; Pyrogenic Decomposition of . R. Ditinar. 

Gummi-Zeit., 1904,18, 1013-1016, 1038—1041, 1058— 
1061. 

The author gives a detailed review of the investigations which 
have been made with regard to the nature of the products 
of the destruetbe distillation of caoutchouc. He concludes 
that the pyrogenic decomposition of caoutchouc may be 
regarded as proceeding in the following manner : The large 
caoutchouc molecule is in the form of an open chain. The 
polyprene decomposes primarily into a series of aliphatic 
terpenes with long open chains, which then split into 
oompoonds with short ebaini, the lowest member of the 
aeries being isoprene, CH^ . G( ; CH^) . CH : CHj. These open- 
chain compounds polymerise and form dipentene, and sesqui-, 
di-, and poly-terpenes of a qyelic nature. The formation 
•of open-chain and of cyclie compounds almost oertainly 


proceeds simultaneouily, and One can scarcely hope to be 
able to arrest the decomposition of the caoutobono at a 
point where only alipUatio terpenes have been produced. 
The author refers to numerous errors wbjloh occur in tho 
literature of the subject with regard to cfbiitcbine, 
owing to confusion of the compound with the caoutchene 
discovered by Bonchardat, and alio to the custom of calling 
it di-isopene. Caoutchiue is really a cyclic terpene — 

CHo__CH 

CH3.C(:Cn5).HC/ \c(CU,). 

CH3~CH5 

and, to prevent further confusion, the author proposes the 
name dipentene for it. A bibliography is appended to the 
paper. — A. 8. 

India-Rubber : Presence of Oxygenated Compound# tn — — , 
r. Alexander. Gummi-Zeit., 1904, 18, 867 — 869. 

Contrary to Weber’s statements (Gummi-Zeit., 17, 897 
and 952, and 18, 461) the oxygenated constituents of 
Pontianac rubber, i.c., those soluble in acetone, have the 
composition C 25 H^,) 0 , whilst the iiortioii instilublo in acetone 
is a h}drocarbon with a composition closely approximating 
to C,oH,g,and in general character resembles the hydrocarbon 
found in other rubbers. The diiiitro method showed that 
the insoluble portion contains 77 per cent, of rubber sub- 
stance. Guaryrule rubber also appears to consist chiefly of 
a true hydrocarbon, and the diuitro method indicated slightly 
above 60 per cent, of caoutchouc. The author considers it 
doubtful that oxygen compounds exist in rubbers, except 
in those portions which arc soluble in acetone and usually 
recognised as resin. — R. L. J. 

English Patent. 

Caoutchouc ; Method of Manufacturing Artificial . 

L. L. A. 8eguin and j. F. G. do Itoussy de Sales, Paris. 
Eng. Pat. 22,986, Oct. 23, 1903. 

See Fr. Pat. 336,206 of 1903; this J., 1904, 329.— T.F.B, 

French Patent. 

Calcium Sulphate and Carbonate occurring as Residues 
in the Manufacture of Caoutchouc Goods, Colours, 
Ceramic Ware, and Cement Blocks, and in other 

Chemical Industries ; Utilisation of . A. Monin.^ 

Fr. Pat. 342,797, May 2, 1904. IX., page 937. j 


XIY.-TANNING: LEATHEE, GLUE. SIZE. 

English Patent. 

Hides and Skins Treatment of anterior to and during 

Tanning. J. Muir, Beith, Scotland. Eng. Fat. 18,677, 
Aug. 29, 1903. 

The following claims are made ; (1) For the use of a 
fleshing machine, more particularly in connection with 
fatty skins. The machine consists of a cylinder fitted with 
spiral knives, and provided with mechanism for regnlating 
the pressure and presenting the hides to the knives. The 
cylinder is made to revolve at a high rate of speed. (2) Far 
removal of hair from limed skins by drumming them in a 
cylinder, that is by attrition of one skin on another instead 
of by bund labour with a stone or knife. (3) In the above 
drum (o), apertures or slits in its walls to allow of escape 
pf the loosened hair, and (6) a shelf fixed at an angle to 
the door, so that when the latter is removed the skim fall 
out automatically. (4) Piling the skins in the pits on a 
false bottom, so that the whole may be lifted and removed 
in one operation.— K. L. J. 

French Patents. 

Vegetable Tannage ; Rapid — — . M. Bertboa. 

Fr. Pat. 842,600, April 25, 1904. 

To induce rapid absorption of tannin from strong liquors 
without inju^, the limed skins are soaked for 2 — 4 days in 
the following liquor at 10® — 16® C. ; Water, 100 litres; 
hydrocblorie acid, 3 litres ; barium chloride, 2 kilos. ; ssa 
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salt, 18 kilos. Whon transferred to a new liquor made 
from natural bark or wood (;i() parts per 100 of water) for 
6 — 24 hoars at 20— ‘J.'i® C., the salt rapidly passes out, and 
the plumpiuj^ agents (acid and barium chloride) resist the 
otherwise iuJunOpH actio n of the strong tannin. TOe ufler- 
liquors are old ones successively strengthened, resinate of 
manganese being added to the last. A fortnight in layer 
pits completes the tannage. — II. L, J. 

Leather ; Artificial . II. Karle. Fr. Pat. :U2,rj22, 

April 25, 1904. 

Cotton and similar fibres are formed into a lelt, which is 
impregnated with a mixture of rubber, gutta-percha, and 
oils, capable of being ^ ulcanised After rolling into suitable 
forms or patterns, the whole is vulcanised, and then coloured 
and linished by various methods. — If. L. J. 

Vcgetahle Tanning or other Substances and Mineral 

Matters on Hides and Skins ; Tij int) . J''. U. C\ir- 

miehael. Fr. Pat. 342,7r.2, April a(),‘pJ04. 

A soia TiON of casein (100 parts) in (1) neutral voap 
(20 parts), (2) glycerin (10 parts), or lactic add is 
drummed into the skins, the presence of free alkali being 
carefully avoided, so that loosely held tannin.s, extractive 
matters, or luiueral substances are fixed in the hide to give 
weight and substance. A similar solution is used as a 
substitute, together with ods, for egg-yolk in stuffing 
mixtures, c.g , powdered casein, 13 parts ; dry soap, 6 parts; 
wool grease, 4 pints; mineral oil, 9 putts ; pale rosiu oil, 
9 parts; water, 58 parts. — R L. .1. 


XVI.-SUGAE, STARCH, GUM, Etc. 

Starch Si/rngs; Eramination of . A. Rds.sing. 

XXIII., page 953. 

Sugais; Enzymic Inversion of .V. P. Paivndrecht. 

X\ ri., page 945. 

Molasses; Dvstrvciian of Sulphurous Acid ni Sulp/iited 
. M. E. Poz/n-Fscot. XVII., page 940. 

Molasses; Esc of O^ridtsing Agents in the Fermeutatiou 

of Sulphilid . II. Alliot and (1. Ciimel. XVJI., 

page 940. 

Sugars and Staivh; Determination of - in Yigctahle 

Substances. .1. S. Ford. XXIII., page 9r)3. 

l']Nnusu Patent. 

Drying Stardi from Jticr or other Amylaceous Products, 
VV. F. Bate, Manchester. Eng. Pat. 23,703, Nov. 2, 

1903. 

Rick starch oi other amylaceous products are dried in a 
vacuum apparatus, comprising an open-ended receptacle 
mounted in a eadng coiineeted with a suction or vamium 
pump; the l•asing carries a false bottom for the said 
receptacle. There is also a filter bed interposed between 
the receptacle and the onsing, and means sue provided for 
clamping the former to the easing so as to form an air-tight 
connection. — T. II. P. 

United States Patents. 

Condenser for Vacuum-pans [Suyar Manufacture f J. F. 
Iltrjlla, Jersey (;ity, N.J. U.S. Pat. 769,574, Sept. 6, 

1904. 

Tub claim is for the combination of an injector pipe with a 
(condenser cylinder, and a gas-diseburge pipe connecting the 
upper portion of the cylinder with the discharge-pipe of 
the injector.— L. F. G. 

Starch ; Process of Making Soluble . J, David, 

Assignor to otto Bredt and Co., Barmen, Germany. 
U.S. Pat. 769,061, Aug. 30, 1904. 

See Eog. Pat. 23,370 of 1903 ; this J., 1904, 29.--T. F. B. 


Fbench Fatbnts. 

Saccharine : Liquors and Molasses ; Extraction of — 
from Plants and Refuse. S. Meisels. Fr. Pat. 342,555„ 
April 22, 1904. 

llEFueK vegetable matters, siicb as sawdust, wood-refuse^ 
straw, maize-stalks, &c., arc moistened and heated with a 
soda-lye of 3—5 per cent, strength for several hours under 
a pressure of about 10 atmospheres. The boiled mass is 
largely diluted with water and subjected to a pressure of 
20 — 24 atmospheres, in order to “ dissolve the cellulose.” 
The “mass is then aerated with sterilised or ozonised air 
and converted into sugar by means of mucedinui. — J. F. B. 

Beetroot Chips ; Extraction of the Juice from — — . by- 
Healing and Pressing. A. Wagner and Soc. Sehvig and 
Lange Fr. Pat. 342,784, May 2, 1904. 

The fresh beetroot chips are heated, without the addition 
of liquid, to a temperature sufficient to precipitate the 
albuminoid matters ; the heuting may be effected eithei 
indirectly or directly by means of steam or hot gases ; the 
chips are then pressed in the hot state to extract the juice. 

— J. F. B. 

[Saccharine \ Liquids; Elimination of Coloured Impuri- 
ties from . E. Koperskl. Fr. Pat. 3 12,229, April 12, 

1901. 

(hiLOEJtED liquids of any kind are decolorised by treat- 
ment at the boiling temperature with zinc dust and animal 
charcoal. In the ease of very dark saccharine liquids, it i- 
advantageous to acidify them with an organic acid, such as 
tartaric acid, before tieatnient. — J. F. B. 

Masseemtes; Malaxeur for Crystallising, Concentrating,, 
and Cooling — with Cii culation. il. liov. Fr. Pat. 
342,786, May 2, 1904. 

Tub .system of crystallising massi'cuites by the aid of 
agitation is operated in a vertical, cylindrical malaxeur, 
provided with a conical bottom and fetirnng arms carried by 
a vertical shaft ; the usual heating and cooling coils are also 
provided. Parallel with the axis of the malaxeur there is aik 
external pipe, which can be put into communication with 
the interior at various levels. By means of this pipe, the 
thinner material, which aceuraulates near the top of the 
mass, can be decanted off and returned through a special, 
circulating pump at the bottom of the malaxeur. ll‘ 
desirable, the decanted molasses can be re heated or 
concentrated in a vacuum pan before it is returned to the 
malaxeur. — J. F. B. 

Desiccating and Cooling Granular Products, such as 
Crystallised Sugar, ^'c. ; Apparatus for — — . F. HalL 
Fr. Pat. 342,619, 1904. J., page 929. 

XVIL-BREWING, WINES, SPIRITS, Etc. 

Hops ; The Bitter Constituents of . C. J. Liutnei 

and J. Schuell. Z. ges, Brauw., 1904, 27, ^>36 — 669. 

The autlior.« isolated the a-hop bitter acid in the form of a 
brown crystalline mass by decomposition of its lead com- 
pound by sulphuric acid and extraction with ether. The 
a-hop hitter acid was decomposed by hydrolysis w’ith alcoholic 
cau.stic soda, and yielded, iii addition to resinous bodies and 
valeric acid, about 30 per cent, of a very well crystallise*! 
derivative, occurring in the form of colourless, tabular,, 
elongated crystals, melting at 92*5° C. This product does 
not resinify on exposure ; it is spaiingly soluble in water, hut 
soluble in most organic solvents. A study of its properties 
showed it to be a hydroxy-ketonic acid having the formula 
^115^^2404. Since the a-hop bitter acid yields only Valerie 
acid on oxidation with permanganate, it is regarded as u 
combination of the above hydroxy-ketonic acid with p 
valeric acid residue, and its formula should he written 
instead of as found by analysis. The 

authors propose the following nomenclature for the crystal- 
line bitter cdustitueats of hgps: — Lupulinic add for the 
iB-hop bitter acid, CJ6H80G4 ; Humulone for the a-hop bitter 
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acid, CspHajOj, iince it is probably a lactone ; and HumuUnic ' 
acid or Htmulin for the above hydroxy-ketonic acid j 
decomposition product of humulone, — J. F. K. | 

Sugars; Enzymic Inversion of . H. P. llarendrccht. | 

Z. physik. C'hem., 1904,49, 450— 482. j 

In the inversion of oane-eugar by acids tlie formation of j 
invert-sugar is always proportional to the coucentrutiou i 
of cane sugar, but this Is not the case Avith invertaso, ^ 
except at very low initial concentrations (up to about 1 
1 per cent.) of cane-sugar. To account for this, the ' 
hypothcsi.s is set up that the catalytic action of invortusc | 
is due to a kind of raliation. The inversion of cane-sugar j 
by invertase is retarded to an equal extent by invert-sugar, | 
glucose, and levulose ; hence the inversion is not a simple , 
matter of chemical equilibrium, otherwise invert-sugar i 
would show exceptional powers of retardation. Mannose [ 
and galactose reta’d inversion to twice the extent of | 
glucO'C. Thus, the further hypothesis is sugge.sted that the j 
radiati<m emitted by invertase is of two different orders : | 
either has the property of inverting cane-sugar, hut the one j 
is absorbed only by glu(! 0 ‘*e, the other only by levnlose, 
whilst foreign hexoses absorb either indifferently. Mau- 
nitol and dulcitol, whieh contain one asymmetric carbon 
atom less than the hexoses, retard somewhat less. Salicin, 
which contains a glucose differing from that produced from 
cane-sugar, retards, molecule for molecule, twice as much | 
as glucose. I’here is no differcnci* between the yeast- 
enzymes Avhich invert cane-sugar and maltose. Since the 1 
maltose molecule is less easily broken down, weakened ' 
iuvertasps fail of effect on the maltose though they may be i 
still active towards cano sugar. Equilibrium between 
maltose and its primaiy product of inversion (/.c., hi- 
rotating glucose) is reached much sooner than in the case 
of cane-sugar. The inversion is retarded equally by levulose 
and by galactose. — VV. A. ( '. 

Top~Fermentation Yenst ; Relations between the Quantity : 
of Pitehimj Yiast and tin Attenuation and Yeast Crop 

with J. J. van llest. Z. gcs. lirauw., 1904,27, 1 

G3;t-“63r) and Gal— C.-H. | 

When different profiortions of yeast are sown in wort of 
the same concentratiou, the attenuations at the end of the 
first day are approximately proportional to the quantity of 
yeast sown. After that time the proportionality ceases and 
the attenuations tend towards equalisation ; high fermenta- 
tion temperatures also tend to equalise the attenuations. 
In the series of experiments hero recorded, wort of 10'7'’ 
Balling was pitched with proportious ranging between 
0*0001 and 20*0 litres of “normal pitching yeast" (see 
this J., 1904, 30) per hectolitre, and fermented for eight 
days at 17 *5° C. At the end of that lime the final attenua- 
tion Avas in all cnMCS identical and perfectly independent of 
the quantity of pitching yeast. The yeast crop, naturally, 
was greater the greater the quantity of yeast soAvn, hut 
after deducting the original quantity of pitching yeast from 
the quantity of the crop, the absolute value of the veast 
increase reached a maximum Avith a sowing of 1 per cent., 
and then decreased. The point at which there was no 
increase at all lay between 10 and 20 per cent, of pitching 
yeast. The number of times the yeast cells had multiplied 
(coefficient of reproduction) was inversely proportional to 
the quantity soavu ; this coellicierit is also a measure of the 
ratio of young cells to old cells. Similar experiments made 
at a temperature of 2.VH^ yielded results of the same nature, 
hut the yeast crops ami coefficients of reproduction, especi- 
ally with the smaller sowings, Avero generally higher than 
at the lower temperature. Increase in the concentration of 
the wort, and aeration during fermentation, the quantity of 
pitching yeast being constant, also caused an increase in 
the reproduction coefficients, but not in a degree propor- 
tional to the increased nutrition available. Increased 
reproduction by these methods soon reaches a limit, because 
the yeast requires a certain degree of dilution of its foM 
and a certain amount of dissolved oxygen in the Avort m 
order to perform its biological functions. The usual limits 
of practical brewery conditions, as regards proportion of 
pitching yeast and concentration of wort, correspond 
approximately to the maximum degree of healthy repro- 


duction. With the usual brewery aowing of 0 • 5 j>er cent, 
of** normal” pitching yeast, each cell has at the time of 
pitching an available free space of 500 times its own volume; 
at the end of the fermentation at the yeast had 

multiplied six times, and each cell then hadmfree space of 
83 times its volume. In the cases where, ofcdflf to heavier 
sowings, the free space at the end of fermentation was loss 
than 83 times, the resultant yeast was generally debilitated 
to an extent proj^ortional to the restriction of its free space. 
In top fermentation it is the younger generations of cells 
which rise to the surface and are used for pitching ; it is 
therefore important that these young cells shall not have 
suffered from malautritiou and overcrowding during their 
growth. The cause which prevents the yeast from growing 
ludeftuitely, so long as there is excess of nutrition and air, 
is the accumulation of excreta, /.c., products of metabolusm 
other than alcoliol and carbon dioxide, the two latter, in the 
author’s opinion, having very little inhihltive influence. The 
considerations of the amount of free sjmee available for 
each yeast cell, as determined by the amount of the original 
soAving, are also discussed from the point of view of fitness 
in the struggle for existence and the power of the yeast 
in fiiippressing infecting organisms. — ,1. E. B. 

Beers; Comparison between the Composition and Properties 

of prepared from Barleys rich and poor in Albumin, 

K. Wahl. Amer. Brew, llev., Aug. 1, 19L)4. Cbem.-Zeit., 
1904, 28 , liep. 255. 

Bkeus were prepared in a perfectl}^ parallel manner from 
Montana barley malt (albuminoid, coutent of barley, S * 23 per 
cent.) on the one hand, and from Minnesota barley malt 
(albuminoid content of barley, 15*16 per cent.) on the other. 
Both beers were stored for a month at 3'’ — i" C. and then 
kept in bottle at 0*7.5" C. for anot'oer month. At this 
temperature both beers bocaine turbid after a few days, but 
the turbidities subsided, in the Minnesota beer after two 
weeks, and in the Montana beer after four weeks. The 
clear beers were tested, both in the pasteurised' and 
unpasteurised condition, for their susceptibility towards 
chill, with the result that the Montana beer Avas found to be 
the more susceptible. The analysis of the nitrogenous 
constituents of the two beers gave the following results ; — 
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Thus the higher proportion of albuminoid constituents in 
the Mionesota beer hud no evil effects iu rendering the beer 
susceptible to chill, hut, on the other baud, it had a favour- 
able influence in increasing the palate fulness and the 
permanence of the “ head," The author gives the preference 
to baileys rich iu albumiu for brewing purposes, so far as 
American barleys are concerned. — J. E. B. 

Beer and Brewing; Surface Influences in F. 

Kmslander and H. Freuiidlich. Z. physik, Chein., I9l)4, ' 
49 , 317—828. 

The authors discuss the various physical phenomena Avhicfa 
are met with m the brewery os the results of suifaec 
influences of various kinds. Owing to the fact that beer 
consists partially of a pseudo-solution (“ hoI ") of organic 
colloids, the particles of which possess surfaces of separa^ 
tion from the liquid in which they are suspended, pbeooraona 
of the nature of “ adsorptiou," t-e., concentration and Toten- 
tion of oeidain of the dissolved matters on the outer sarlaoes 
of the colloid particles, are produced. Electrical experimentis 
similar to these described by Biltz for other colloid 
(see this J., 1904, 459 and 619) proved that the Organic 
colloids of beer are positive relatively ■ to the liqiadrliy 
which they are surrounded. The beer eoUoids tnigmtte to 
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the cathode under these conditions in the form of a thick, 
flooculent ma«'< which carries wiili it most of the colouring 
matter. The foam surrounding the cathode is yellow, very 
glutinous and perraanent, whereas, that near the anode is 
pure white and transient. Oaing to the surface influence 
of “adsorption” these colloidal bodies attract to themselves 
the colouring matter, the flavouring and odorous bodies, 
and the carbon dioxide. To them the qualities known as 
“ permanence of head,” “ fulness of body” and “ condition ” 
of the beer are, therefore, attributable. Gefifcken has 
recorded (this .T., HiOt, 914) how, in the case of ferric 
hydroxide “ sol,” also a positive colloid, there is an analogous 
instance of the retention of carbon dioxide by “ adsorption.” 
Cases of “ adsorption ” occur in all the flitratioii operations 
in the brewe^^ , for instance, in running off the wort from 
the mash the soluble extractive matters are retained with 
exceptional firmness by the insoluble colloids of the grains. 
Passing on to other influences exerted by surfaces upon 
the brewing operations, the authois discuss the different 
powers of difl'erent surfaces in discharging a state of snper- 
(>aturation of* the carbon dioxide during fermentation. 
Since a rough or greasy surface discharges ihe gas with 
greater facility than a clean smooth surface, and since a 
rapid removal of the carbon dioxide favours the rapidity of 
fermentation, the following values for the apparent utteuua- 
tiona reached by the same wort fermented in vessels of 
different internal structure for nine days at 7° — 8° C. are 
explained: — Wood, dry, untreated, 7iJ*8 ; paraffined wood, 
71*3; wood boiled and saturated with wort, G9*9; wood 
with pitch coaling, 08*4; wood, lacquered, 57*4; glassv 
52 * 9 per cent. The rapidity of clarification also followed 
the same order. — J. F. li. 

Brewery lief use } Punjication of II. M. Wilson. 

Urewers’ J., 1904,40, 635—0,37. 

Owing to the fact that brewery refuse rapidly undergoes 
acid fermentation, it is very refractory towards the action 
of the ordinary purifying organisms, and consequently the 
septic tank treatment is not one to be recommended for this 
purpose. The most satisfactory results were obtained by 
successively treating the refuse by chemical precipitation, 
filtration or percolation, and straining through sand. The 
refuse V us first rendered alkaline by the addition of milk 
of (lime, about 45 grains of lime per gallon of liquid being 
generally found sufficient. After atloiiiDg tlie mixture to ' 
settle, the liquid portion was tlien subjected to double contact 
filtration, the filters being constructed us follows; — The 
tiratwas underdrained by chauiiels formed of loose bricks 
laid on the concrete bottom of the bed. 'I'he latter was 
then made up of 6 ins. of clinker sized from 1 in, to 1,\ in., , 
then 12 ins. from ^ in. to 1 in., 12 ins. from ^ in. to I in., 
and the top 9 ins. from ‘ in. to g in., 3 ft, 3 ins. in all. 
The second bed, undenlramed in the same way, consisted of : 
12 ins. of sifted a.shcs of 1 in. size, 12 ins. of in., 9 ins. from 
to ^ ins., 3 ins. of fine lime*stone chippings, and again | 
3 ins. of fine ashes free from dust ; 3 fr. 3 ins. in all. The 
first bed was also covered at the inlet end viith an extra 
layer of fine ashes 3 ins. in depth, to catch the tine sus- 
pended maiter earri.-d forward from the settling tank by the 
flushes of liquid. The effluent from them; filters, not being 
sufficiently clean to run into a ri\er, was then pumped up , 
into a tank, and passed by means of a rotating sprinkler on 
to a coke filter, consisting of a bed, 6 ft. in diameter and 
6 ft. deep, of ccke breeze, about a quarter of which had been ' 
obtained from some first contact beds at sewage works, and I 
the remainder direct from the gas works. The pieces were 
about the size of apples, and a layer of stones was placed ' 
at the bottom of the bed for drainage purposes. By sup- ' 
plying the effluent to this filter in mteraiit tent doses every ! 
5 minutes for 8 hours a day to the amount of 140 gallons ' 
per sq. yard per day, the resulting effluent was quite satis- ' 
factory and contained nitrates. A final straining through ! 
sand was found to be necessary as usual. The albuminoid 
ammonia was reduced to 0*15 part per 100,000, and the 
oxygen absorbed to 1*8 parts. An earth-filter was tried ' 
instead of the coke-btd, and yielded nearly the same results. ! 
The above experiments were to some extent determined by : 
the nature of the existing works at the brewery, but in I 
constructing new* works, the best course would be to provide I 


tanks for chemical treatment, a first percolation filter and 
another at a low er level, and finally a nballow sand strainer. 
To prevent acid fermentation of their contents, the tanks 
should not be too large, and the filters should be of sufficient 
area to allow of only a moderate quantity per yard being 
passed through them. The actual amount of purification 
effected during the experiments amounted to 96 per cent, as 
regards the albuminoid ammonia, and 93 per cent, reckoned 
on the oxygen absorbed. — W. S. 

Molasses; Use of Oxidising Agents in the Fermentation 

of Sulphited . II. Alliot and G. (limel. Bull. 

I Assoc. Chim. Suer, et Dist., 1904, 22 , 88 — 92. 

Thk method of Saillard for removing sulphurou.s acid, by 
boiling w ith sulphuric acid, is too costly owing to the large 
consumption of fu‘^1. The authors find that calcium hypo- 
ebionte and manganese dioxide are among the chemical 
oxidihing agents presenting most interest. Calcium h^'po- 
ehlorite, from its cheapness and more rapid action, is to be 
preferred, and its emplo}meut is moie general, since there 
is iio need for it to act in an acid medium as is the case 
with manganese dioxide. Moreover, the salts of manganese, 
although not injurious, retard fermentation, 'Phe advan- 
tage.N secured are the disappearance of sulphurous acid, 
either free or a.s potassium bisulphite, bactericidal action 
au I consequent purity of fermentation, and an acceleration 
111 the multiplication of yeast cells. The quantity of hypo- 
chlorite used is 50 grm.s. per hectolitre. — L. .1. de W. 

Molasses; Destruction of Sulphurous Acid in Sulphited 

. M. K. Pozzi-Escot. Bull. Assoc, ('him. Suer, et 

Dist., 1904, 22 , 92—101. 

Although the use of sulphurous acid as an antiseptic is 
valuable in obtaining pure fermentations, large iiiiantitics 
give rise to the production of sulphuretted hydrogen by 
euzymic Indrogenation, with formation of metBllic sulphides 
in the pipes, and the sulphurous acid also nets injuriously by 
letardmg the development of the yeast. It has' no sensible 
action on the activity of sucrase and zymase of yeast. 
In active fermentation with acclimatised yeast, part of the 
sulphurous aeid is reduced, part oxidised, and part absorbed. 
It is not possible to destroy the acid by chemical reduction 
111 distillery wort, and electrolytic reduction introduces 
substances injurious to yeast. By using a scrubber and 
woikiug at 60’ — 70'’ V. it is possible to oxidise sulphurous 
acid practically with atmospheric air. This action may bo 
assisted by manganese protoxide, which was found to have 
only a ncgligeiiblo influence w hen present to the extent of 
0*5 grm. per litre. Worts fermented in presence of a large 
quantity of sulphurous acid contain notable quantities of 
fatty acid, aldchyile, and higher alcohols, ( ulcium hypo- 
chlorite is useful if added in quantity to merely reduce the 
quantity of sulphurous acid, but electrolytic oxidation 
introduces a large quantity of accessory products in presence 
of which yeast develops with difficulty . —L. J. de W. 

Sugars and Starch; Determination of in Vegetable 

Substances \ MaW]. J. S. Ford. XXI II., page 953. 

English Patents. 

Malting Apparatus, R. PJischke and A. Bcschorner, 
Vienna. Eng. Pat, 28,264, Dee. 23, 1903. 

See Fr. Pat. 337,983 of 1903 ; this J., 1904, 556.— T. F. B. 

Whey into Vinegar; Method of Converting , A. 

Barbier, Paris. Eng. Pat. 16,189, July 21, 1904. 

See Fr. Pat. 334,071 of 1903 ; this J., 1904, 32.— T. F. B. 

Distillery or other Imput c Ejfiuents containing Matter in 

Suspension ; Bacterial Bed System of Treating . 

A. xM. Cow-ie. Eng. Pat. 20,02.5, Sept. 17, 1903. 
XVllI. B., page 947. 

French Patent. 

Albumiu’-Tannate ; Soluble — [for Filtering and Clari- 
fying Wine, ^c.j. Soc. Lasmolles and R. de la Faye. 
Fr. Pat. 342,682, April 27, 1904. 

Powdered caaein (46 parts), tannin (46 parts), and 
sodium bicarbonate (8 parts), are mixed together. This 
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acid, CspHajOj, iince it is probably a lactone ; and HumuUnic ' 
acid or Htmulin for the above hydroxy-ketonic acid j 
decomposition product of humulone, — J. F. K. | 

Sugars; Enzymic Inversion of . H. P. llarendrccht. | 

Z. physik. C'hem., 1904,49, 450— 482. j 

In the inversion of oane-eugar by acids tlie formation of j 
invert-sugar is always proportional to the coucentrutiou i 
of cane sugar, but this Is not the case Avith invertaso, ^ 
except at very low initial concentrations (up to about 1 
1 per cent.) of cane-sugar. To account for this, the ' 
hypothcsi.s is set up that the catalytic action of invortusc | 
is due to a kind of raliation. The inversion of cane-sugar j 
by invertase is retarded to an equal extent by invert-sugar, | 
glucose, and levulose ; hence the inversion is not a simple , 
matter of chemical equilibrium, otherwise invert-sugar i 
would show exceptional powers of retardation. Mannose [ 
and galactose reta’d inversion to twice the extent of | 
glucO'C. Thus, the further hypothesis is sugge.sted that the j 
radiati<m emitted by invertase is of two different orders : | 
either has the property of inverting cane-sugar, hut the one j 
is absorbed only by glu(! 0 ‘*e, the other only by levnlose, 
whilst foreign hexoses absorb either indifferently. Mau- 
nitol and dulcitol, whieh contain one asymmetric carbon 
atom less than the hexoses, retard somewhat less. Salicin, 
which contains a glucose differing from that produced from 
cane-sugar, retards, molecule for molecule, twice as much | 
as glucose. I’here is no differcnci* between the yeast- 
enzymes Avhich invert cane-sugar and maltose. Since the 1 
maltose molecule is less easily broken down, weakened ' 
iuvertasps fail of effect on the maltose though they may be i 
still active towards cano sugar. Equilibrium between 
maltose and its primaiy product of inversion (/.c., hi- 
rotating glucose) is reached much sooner than in the case 
of cane-sugar. The inversion is retarded equally by levulose 
and by galactose. — VV. A. ( '. 

Top~Fermentation Yenst ; Relations between the Quantity : 
of Pitehimj Yiast and tin Attenuation and Yeast Crop 

with J. J. van llest. Z. gcs. lirauw., 1904,27, 1 

G3;t-“63r) and Gal— C.-H. | 

When different profiortions of yeast are sown in wort of 
the same concentratiou, the attenuations at the end of the 
first day are approximately proportional to the quantity of 
yeast sown. After that time the proportionality ceases and 
the attenuations tend towards equalisation ; high fermenta- 
tion temperatures also tend to equalise the attenuations. 
In the series of experiments hero recorded, wort of 10'7'’ 
Balling was pitched with proportious ranging between 
0*0001 and 20*0 litres of “normal pitching yeast" (see 
this J., 1904, 30) per hectolitre, and fermented for eight 
days at 17 *5° C. At the end of that lime the final attenua- 
tion Avas in all cnMCS identical and perfectly independent of 
the quantity of pitching yeast. The yeast crop, naturally, 
was greater the greater the quantity of yeast soAvn, hut 
after deducting the original quantity of pitching yeast from 
the quantity of the crop, the absolute value of the veast 
increase reached a maximum Avith a sowing of 1 per cent., 
and then decreased. The point at which there was no 
increase at all lay between 10 and 20 per cent, of pitching 
yeast. The number of times the yeast cells had multiplied 
(coefficient of reproduction) was inversely proportional to 
the quantity soavu ; this coellicierit is also a measure of the 
ratio of young cells to old cells. Similar experiments made 
at a temperature of 2.VH^ yielded results of the same nature, 
hut the yeast crops ami coefficients of reproduction, especi- 
ally with the smaller sowings, Avero generally higher than 
at the lower temperature. Increase in the concentration of 
the wort, and aeration during fermentation, the quantity of 
pitching yeast being constant, also caused an increase in 
the reproduction coefficients, but not in a degree propor- 
tional to the increased nutrition available. Increased 
reproduction by these methods soon reaches a limit, because 
the yeast requires a certain degree of dilution of its foM 
and a certain amount of dissolved oxygen in the Avort m 
order to perform its biological functions. The usual limits 
of practical brewery conditions, as regards proportion of 
pitching yeast and concentration of wort, correspond 
approximately to the maximum degree of healthy repro- 


duction. With the usual brewery aowing of 0 • 5 j>er cent, 
of** normal” pitching yeast, each cell has at the time of 
pitching an available free space of 500 times its own volume; 
at the end of the fermentation at the yeast had 

multiplied six times, and each cell then hadmfree space of 
83 times its volume. In the cases where, ofcdflf to heavier 
sowings, the free space at the end of fermentation was loss 
than 83 times, the resultant yeast was generally debilitated 
to an extent proj^ortional to the restriction of its free space. 
In top fermentation it is the younger generations of cells 
which rise to the surface and are used for pitching ; it is 
therefore important that these young cells shall not have 
suffered from malautritiou and overcrowding during their 
growth. The cause which prevents the yeast from growing 
ludeftuitely, so long as there is excess of nutrition and air, 
is the accumulation of excreta, /.c., products of metabolusm 
other than alcoliol and carbon dioxide, the two latter, in the 
author’s opinion, having very little inhihltive influence. The 
considerations of the amount of free sjmee available for 
each yeast cell, as determined by the amount of the original 
soAving, are also discussed from the point of view of fitness 
in the struggle for existence and the power of the yeast 
in fiiippressing infecting organisms. — ,1. E. B. 

Beers; Comparison between the Composition and Properties 

of prepared from Barleys rich and poor in Albumin, 

K. Wahl. Amer. Brew, llev., Aug. 1, 19L)4. Cbem.-Zeit., 
1904, 28 , liep. 255. 

Bkeus were prepared in a perfectl}^ parallel manner from 
Montana barley malt (albuminoid, coutent of barley, S * 23 per 
cent.) on the one hand, and from Minnesota barley malt 
(albuminoid content of barley, 15*16 per cent.) on the other. 
Both beers were stored for a month at 3'’ — i" C. and then 
kept in bottle at 0*7.5" C. for anot'oer month. At this 
temperature both beers bocaine turbid after a few days, but 
the turbidities subsided, in the Minnesota beer after two 
weeks, and in the Montana beer after four weeks. The 
clear beers were tested, both in the pasteurised' and 
unpasteurised condition, for their susceptibility towards 
chill, with the result that the Montana beer Avas found to be 
the more susceptible. The analysis of the nitrogenous 
constituents of the two beers gave the following results ; — 
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Thus the higher proportion of albuminoid constituents in 
the Mionesota beer hud no evil effects iu rendering the beer 
susceptible to chill, hut, on the other baud, it had a favour- 
able influence in increasing the palate fulness and the 
permanence of the “ head," The author gives the preference 
to baileys rich iu albumiu for brewing purposes, so far as 
American barleys are concerned. — J. E. B. 

Beer and Brewing; Surface Influences in F. 

Kmslander and H. Freuiidlich. Z. physik, Chein., I9l)4, ' 
49 , 317—828. 

The authors discuss the various physical phenomena Avhicfa 
are met with m the brewery os the results of suifaec 
influences of various kinds. Owing to the fact that beer 
consists partially of a pseudo-solution (“ hoI ") of organic 
colloids, the particles of which possess surfaces of separa^ 
tion from the liquid in which they are suspended, pbeooraona 
of the nature of “ adsorptiou," t-e., concentration and Toten- 
tion of oeidain of the dissolved matters on the outer sarlaoes 
of the colloid particles, are produced. Electrical experimentis 
similar to these described by Biltz for other colloid 
(see this J., 1904, 459 and 619) proved that the Organic 
colloids of beer are positive relatively ■ to the liqiadrliy 
which they are surrounded. The beer eoUoids tnigmtte to 
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temperature in the boiler should not be allowed to rise too 
rapidlj, but the whole boiling should be conducted more 
slowly than for pulp which has not to be bleached. The 
“ brown-boiled ” pulp, above referred to, must not be con- 
founded with the inferior scorched pulp obtained when the 
wood is not fully covered with liquor. For the preparation 
of a fine “white-boiled” pulp, it is recommended to use 
perfectly fresh pine wood, in which all the sap is still 
present, and to boil it slowly with a stron^r sulphite solution. 
If properly prepared the resultin;;^ pulp will be nearly as 
white as if it had been bleached. — J. F. B. 

Sulphite dellplose i Bleaching nf . Montanas. 

Wochenhl. f. Fapierfah., 1904, 35, 2761 —2762. 

In the author’s exi»erlence the consumption of bleach, in 
bleaching sulphite wood-pulp to a “ high white,’' works out 
at an average of 1 4 per cent. The author never uses acid, 
and does not heat the pulp to a higher temperature than 
C. If the stufT, for any reason, has to be kept 
for a long time in the bleaching engine, it is best to mix 
it cold. Thorough washing after hleothing causes a 
certain fall back in colour ; the use of an antichlor also dulls 
the white slightly, in the case of a pulp which bleaches 
with difliculty, the author does not add an unmcessarily 
large quantity of bleach, but discharges the engine whilst 
the stuff is still }ellowish and contuin^ a residue of chlorine. 
After a fcAv days the same .stuff is loaded back into the 
eugiue with quite a small addition of bleach, which then 
brings about a far better white thau if the whole quantity 
of hlcaeli had been employed in a single operation ; but if 
the cellulo.se is well boiled and not browned, this double 
bleaching is iievti’ necessary. 'I’he bleaqh solution is made 
lip to a density of 3’ 5'^ or 1 Ih, but the active chlorine 
should always be determined chemically. The composition 
of the water has a great influence upon the bleaching 
process. I’he consumption of chlorine is relatively le^s 
in hollanders which take a heavy charge than in the .smaller 
ones.— J. F. 13. 

Sulphite Cellulose ; Mittnifacture of Tissue Baper from 

. C. Meyer. rapiur-Zcit., 1904, 29, 2685--2C86. 

Foil the manufacture of tissue paper from wood cellulose, ii 
machine of the Fourdrinier type with several drying 
cylinders i.s the most satibfuctory. Sulphite pulp is pre- 
terable to soda pulp, on account of its superior strength. 
The chief ditticulties encountered arc ociai-sioned by the 
]ireseuce ot resinous impurities in the raiv material, wliich 
<’auso sticking and teariug. The whole .secret of successful 
D'anufaeturo lies in a suitable boiling and bleaching of the 
pulp. The boiling 'liquor should ho as ricl^ as possible in 
sulphurous acid, and the duration of boiling must not he 
curtailed. The condition of the wood is also important ; it 
must not he too fresh, and wood which has been floated 
down the rivers always gives the best results. The residual 
sticky impurities are removed by bleaching. 'J’his opera- 
tion is not us a rule an easy one, since the re.sinous bodits 
in combination with gypsum form a hard scale on the 
fibres. llleachiug should he conducted at a lukewarm 
temperature with 18 — 20 f>or cent, of bleach, without the 
assistance of acid. A iireliminary treatment with sodium 
carbonate is not necessary wiili a well-boiled jiulp ; the 
use of antichlor is desirable. With a suitable machine, a 
speed of 35 metres per minute is attainable, working on 
tissues at 17 grma. per square metre. The wire should not 
ho Coarser than 85 — 90 mesh ((German measure), »>ther- 
wise very inferior results arc obtained. If the shaker docs 
not work with perfect uniformity and horizontally, it will 
destroy the wire and had belter be discarded; the dandy 
roll may also be omitted with advantage. The stuff should 
he sized very sparingly, but plenty of alum should be used. 
With steel knives in ordinary heaters it is usual to allow 
two hours for opening out the fibres, four hours for beating 
jiroper, with gradually increasing pressure, and two hours 
for brushing out and for making the stuff even. Beating 
must on no account be hurfied; but the time can be shortened 
considerably by using broad bronze or basalt-stone beating 
surfaces, which rapidly impart the desirable “ wetne.ss ” to 
the pulp without beating it “ dead.” — J. F. B. 


I Bank-Note Papers, Liber. Wochenbl. f. Papjerfah., 
1904, 35 , 2757—2761. 

Details are given of comparative tests made with three 
; papers made from pulps of the following composition : 

(a) 80 per cent, of flax and 70 per cent, of hemp, both in 
' the partially crude, semi-white state ; (5) 85 per cent, of 
pulp (a) with 15 ]ier cent, of raw unbleached cotton ; (c> 
pure ramie pulp. The pulps were beaten for a very long 
1 time, especially pulp (u), and the consequent ” wetiiesB” 
made the treatment on the hand-mould very difficult. 
The strength tests of the unsized papers showed that the 
, paper (a) wa.s ihv strongest, with an average breaking 
length of 8310 metres ; the presence of the cotton in the 
]>aper from pulp (5) caused the lowering of the breaking 
length to 7096 m , a fall of 14 * 7 per cent. ; the strength of the 
ramie paper was only 6112 m, The effect of animal sizing on 
the three papers was different; the strength of (a) was 
increased 43 per cent., that of (5) 30 per cent., and that of 
(c) only 18 per cent. The rosin sizing of the same pulps 
in the beater caused decreases of strength ainountmg to 
6 per cent, in (u). 12 -T) per eeut. m (6), and 3 per cent, in 
(r). The ramie fibre re.qionils less to the influence of the 
sizing, whether animal or rosin, than the other fibres, owing 
to i(s erader nature. The pr(>sencc of incrustations on the 
surfaee of the nimie fibres accounts for the unabsorhent- 
nr, Hire of the paper, and also causes the marked defleieiic^^ 
of felting ])iopcrties, as shown by ihe eoni[)arative weakne.ss 
of the waterleaf paper, although the indi\idual ramie fibre 
IS stronger thau either flax or hemp. In the ease of 
pulp (5) the unbleached cotton is also less absorbent thau 
the flax and hem]>, and the ])aper is less strengtho ied by 
the animal size than paper (a). When the rosin sized 
papers w'ere subseqneiitl^v sized with gelatin the paper con- 
taining the cotton increased 25 per cent, in strength, whereas 
the raimc paper increased only slightly. The author con- 
cludes that ramie is unsuitable for the manufacture of strong 
papers, and its great transparency is not lavonrabh* to th<‘ 
water-marking. I’hormiuin ( \('w Zi-aland flax) is a fibre 
w hich felts very well, and should pro\ e an excellent con- 
stituent for water-marked bank papers ; certain of tlu' 
llussiaii notes contain a layer of phormiuni mixed with 
hemp. Since the strength requisite for hank notes can 
only h(‘ obtained by using seiui-eriide fibres beaten very 
“ w(*t,” the resnltaiit transparency causes diflicuhies in fine 
engraving. In tlie aulhor’s opinion the desirable strength, 
combined with opacity, would be affordi'd hv tlio use ot the 
.Japanese i>aper-mulberry fibre if it -were obtainable in a 
regular supply. A very good substitute for this earn 
however, be got from several Kuropeiin species of mulberry 
trees of the genus Morns. The author has prepared pulps, 
from these, and finds that they bleach well and give very 
strong pajiers, wdth an exeepiiomilly high resistance tf> 
eruinpliiig. — F. B. 

Paper Machine ; Cleaning the Bhre rf the , .1, K. 

Wochenbl. f. rapierfab., 1904, 35, 2837— -2838. 

Tiik writer rec<»mmends the use of a steam jet for ker'ping 
the wire cloth of the iiaper machine free from impurities. 
A spraying pipe, connected with a ‘|-iii. steam pipe, is 
placed on the under side of the wire cloth, about 4 in'J 
in front of or behind the tension roll or near one of the 
other guide rolls. The spray should not he more thau 
2 ins. away from the surface of thi; Avire. This spray euu 
he applied at any convenient time, but preferably imme- 
diately after the mnehiue stops work, the wire being run 
round several times for the purpose ; a regular spraying 
ever}' other day should suffice to keep the Avire iu good 
condition. — J. F, B. 

English Patents. 

Paper and like Material; Machine for Coating . 

L. W. Noyes, Mechanicsville, N.Y., and J. W. Kruegen 

New York, E.8.A. Eng. Pat. 11,253, May 16, 1904. 

In order to increase the speed with which a Aveh of pApei" 
may be passed through the coating machine, the web, as it 
emerges from the coating devices, is engagvd by a suction 
box, from Avhich it is transferred to a double or compound 
apron com posed of a short endless apron of eontinnous 
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material, and a long endless apron of perforated material. ' 
Both aprons travel in the same plane, and the brushes 
operate upon the paper, whilst the laUer is supported by ' 
both aprons ; after the short apron has returned, however, | 
the web still passes on the long apron over a final suction 
box, immediately above which is another brush; the long ' 
apron then returns, and the paper passes on to the driers. 

— J. U. 

Pulp Strainers for Paper ^fntmfacture. 1*. Nehrich, Prag- , 
Schmichow, Germany. Eng. Pat. 1G,403, July 14, 19(H. 

A COMPARTMENT 18 formcd by two vertical slotted strainer I 
plates situated in a vat ; th«^ top of this compartment is 
closed by a movable cover, and a valved opening at the 
bottom communicates with a waste-channel. 'J'he crude 
pulp is introduced into the compartment between the two 
strainer-plati's, and is there subjected to the oscillating 
Imovement of a centrally pivoted plate swinging on a 
horizontal axi*;. The oscillating motion at each stroke 
forces the fibres through two diagonally opposite hwlf- 
seclions of the straimT-plates, at the same time creating 
a suction on the complementary half-sections, which washes 
the slots free from knots. The latter collect at tlie bottom, 
and are removed from time to time through the waste valve. 

— J. F. B. 

United States Patent. 

Binding Mediums for Colours [for Paper ^ ^S’e.] ; Pro- 
duction of . C. II. Voigt, Assignor to L. Voigt, , 

Leipzig-Plagw itz, Germany. U.S. Pat. 770,202, Sept. IG, 
1904. 

As !i substitute for animal glue to be used with colouring 
material for pasteboard, tVc., 100 parts of starch. 4— 0 parts 
of a mixture of an “ alkaline sulplisre and a .superoxidi* 
compound, ” and ilOO — .000 parts of uater, are heated i 
together under pressure at 1 00’ — 200*^ C.— M. J. S. 

Frknch PatknTvS. I 

Printing Papers ; Manufacture of — — . J. von Schraaedel. 

Fr. Pat. :uL^206, April 11, 1904. 

A SOLUTION of a suitable glucoside. such as esculin, saponin, 
ike , is added to the paper either by impregnation of the 
finished or partiully finished paper, or by incorporation w'ith 
the imlp. The saponir^ renders the paper very pliable, and 
enables it to take a surlace which is eminently fitted for , 
receiving the colourM and inks in printing.— d. F. B. 

Paper Pulp ; Filler for . F. (J. Biisbridgc. Fr. Pat. 

342,20.'), April 13, 1904. Under Interiiat. Conv., Nov. ; 
17, 1903. i 

Ske Fug. Pat. 25,073 of 1903 ; thi.s J., 1904, C77. — T. F. B. 

Celluloid Composition ; New . K. Ortmann. 

Fr. Pat. 342,404, April 19, 1904. | 

Ordinary pyroxylin, I kilo,, is mixed with 0*005 litre of j 
turjieiitine, 0*25 litre of a ketone, and 0‘25 litre of ether; 
0*5 — 0*75 litre of methj 1 alcohol is then added, and the 
mixture is allowed to remain for 12 hours before being 
milled between hot tolls. Venice turpentine and acetone ! 
jield the best results, but any turpentines or derived resins 
and any ketones may be used. — J. F. B. • 

Collodion and Cellulose Solutions; Apparatus for Filtering 
and Spinning Filaments from —— . Soc, Desroarais ct , 
Moraiie and M. Denis. Fr. Pat. 342,055, April 26, 1904. , 
V., page 933. 

IX.-FINE CHEMICALS. ALKALOIDS. I 

ESSENCES. AND EXTEACTS. 

Cinchonine Iso-Bancs. Z. H, Skraup and R. Zwerger. 

Monatsh. Cbem., 1904, 26, 894—906, ^ 

P'drther experiments have been made with a view to con* > 
firming the authors* opinion that the relations between j 
cinchonine and the so-called iso-bases, i.e., a4- and 64- ; 
cinchonine, and allocinchotoine may be meet clearly shown by , 


formul© differing not so maoh etrocturally as stereochemi- 
cally. The work comprised experiments on; the action of 
hydrochloric acid on a-i-cinohonine both at the ordinary and 
at higher pressures ; decomposition of hydrocbloro-a-i- 
ciitchonine by alcoholic potash ; heating trlbydroohloro* 
cinchonine with hydrochloric acid in a sealed tube ; action 
of hydrochloric acid on ^-i-cinchoniae ; allocinohoniiie and 
hydrochloric acid; o-»-cinehoniiie and hydrobromio aciflt 
action of chlorine on the cinchonine bases. — A. 8. 

Clove Oil ; Befractive IndcTof •. \V. H. SimmoQS. 

Chem. News, 1904,90, Hfi- 

The author points out the usefulness of the determination 
of the refractive index to distillers of clove oil. With pure 
oils the refractive index is approximately proportional to 
the percentage of eugenol. In the case of adulterated oils, 
however, the refractive index cannot he regarded as a 
measure of the amount of eugenol, as is shown liy the figures 
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—A. H. 


Acorns Calamus ; Constituents of the Essential Oil of 

U. Thoms and Jl. Beckstroem. Her. Pharm. 38 , 187. 
Pharm. J., 1904, 73, 428. 

Tine tollowing constituents have been recognised in the 
essential oil of sweet flag (ricorM.s- calamus) : — Free normal 
heptylic and palmitic acids, eugenol, usaryl aldehyde, esters 
ot acetic and palmitic acids, the ciystalliue body, OisHjbOs, 
m. pt. 168'” C., previously detected by Schimmel and by 
Soden and Tlojahn, which the authors name calameone^ and 
asarone, (vjjUjeOg. Asarone forms a solid compound with 
phosphoric or ar.9euic acid, in the same manner as cineol 
[eucalyptol]. During the reaction it becomes polymerised, 
terming par asarone ^ (Cijlligt >3);,, a product which ^becomes 
transparent and vitreou.s at 173^ C., and melts at 203'^ 0., 
and 18 readily soluble in most organic solvents. — A. 8. 

Cascara Bark ; Chemical Examination of . H. A. I). 

Jowett. Amer. Pharm. Assoc., 1904. Chem. and Drug- 
gist, 1904, 65, 509. 

The author finds that cascara sagrada contains emodin, 
glucose, and small amounts of (1) a substance apparently 
an isomeride of emodin, and possibly identical with the 4So- 
eraodm obtained from Khamnus Jrangula hark; and (2) a 
substance which yields syringic acid when treated with acids. 
No evidence could be obtained of the existence of chryso- 
phiiiiic acid or chrymrobin, or of glucosides yielding, on 
hydrolysis, emodin, clirysophanic acid, or rhamnetin (com- 
pare this J., 1893, 513; 1898, 792; 1901, 66). Emodin, 
though insoluble in water, is soluble in the aqueous extract 
of cascara bark, and can be extracted only slowly and with 
difficulty by shaking with immiscible solvents. This beha- 
viaur probably accOunta for the statements that cascara 
bark does not contain emodin. If the aqueous extract be 
treated with acids, the substances soluble in water are 
decomposed with formation of resins, and the emodin can 
then ho readily extracted. Cascara sagrada also contains a 
hydrolytic enzyme capable of decomposing amygdalin, and 
about two per cent, of a fat consisting of arachidlc aold, 
both free and combined with an alcohol, and substances, 
probably glycerides, yielding linolic and myristic acids on 
hydrolysis. , The alcohol with which the orachidic acid is 
combined, has been named rhamnol. It has the composition 
C8yHs40, melts at 135®— J 36° C., and is identical with 
the aloohol obtained from Kd-sam seeds 
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(this J., 1908, 1013). Physiological experiments showed 
that emodin is not the active constituent of cascara sagrada. 
The active principle or principles were not isolated, but are 
contained in that portion of the extract which is precipitated 
by lead subacerate. It is also soluble in water and in 
alcohol. — A. S. 

Phenol / 'Volumetric Determination of . F. X. Moerk. 

XXIll., page 9o8. 

Aldehydes [tn Essential Oils'] ; Detection of — — , and the 
Constitution of Nitrosodimethylanilinc. G. Velardi. 
XXIIl., page 9.'i2. 

Rhubarb; Colorimetric Valuation of . A. Tschirch. 

XXIll., page 953. 

United States Patents. 

Metatolylsemicarhazide. J. Callseu, Kl])erfeld, Germany, 
Assignor to Farbenfabr. of Elberfeld Co., New York. 
U.S. Pat. 765,164, July 19, 1904. 

llY treating iw-tolylbydrazine with cyanic acid or its salt®, 
metatolylscmicarbazidc is obtained in the form of colourless 
crystals of m. pt. 183’ — 184" C., sparingly soluble in cold 
water, soluble in hot water and alcohol, and insoluble in 
other. It is said to possess therapeutic (antipyretic) 
properties, — T. F. 11. 

PolychloraU ond Process of Making same. S. Ga’rtner 
Halle-on-the-Saale, Germany. U.S. Pat. 768,744, Ayg., 
30, 1904. 

Chlokal is polymerised by gradually adding an amine 
pyridine) to cooled chloral, with constant .stirring, 
until the mass solidities, when it is shaken with dilute 
hydrochloric acid, and the residue washed and dried. 
I^olychloral, as thus obtained, is a slightly \olatile anms- 
thetic substance, capable of volatilisation without melting, 
converted by hot water or hot alcohol into chloral hjdrate 
or chloral alcoholate, and decomposed by alkalis into 
chloroform and formic acid. — T. F. B. 

Iron and Arsenic ; Soluble Compound of , and Process 

of Making same. B. Spiegel, (’harlottenburg, Germany. 
U.S. Pat. 768,886, Aug. 30, 1904. 

See Fr. Pat. 336,127 of 1903 j this J., 1904, 38,3.— T. F. B. 


Double Acetylides. A. B. Edwards and W. B. Hodgkinson. 
XXIV., page 954. 

English Patents. 

Compositions for Fuses, Self-Propelling Explosive Projec- 
tiles, or the lihe ; Slow-Combusiion . W. T. Unge, 

Stockholm. Eng. Pat. 23,766, Nov. 2, 1903. 

See Fr. Pat. 336,266 of 1903; this J., 1904, 385.— T. F. B. 

Explosives. H. J. Haddan, London, From J. Filhrer, 
Vienna. Eng, Pal. 3253, Feb. 9, 1904. 

The disruptive power of explosives consisting of ammonium 
nitrate and aluminium powder is found to be considerably 
increased by the addition of the higher nitro-derivatives of 
benzene, phenols, and naphthalene, and especially toluene. 
An example of such on explosive mixture is ammonium 
nitraip, 65 parts ; carbon, 2 parts ; dinitrotoluene, 10 parts ; 
alnmiuium, 23 parts. The addition of carbon is also claimed 
a.s rendering the mixture less hygroscopic. — T. F. B. 

\_E.rplosive] Nitrated Carbohydrates. A. Hough, Dover, 
N.J., U.S.A. Eng. Pat, 12,627, June 3, 1904. Under 
Internal. Conv,, June 13, 1903. 

See U.S. Pat. 751,076 of 1901 ; this J., 1904, 385.— T. F. B. 
United States Patents. 

Explosive. H. vuiJ Dahmen, Assignor to Firma G. Both, 
Vienna. U.S. Pats. 770,046 and 770,047, Stpt. 13, 1904. 
See Eng. Pat. 3253 and Fr. Pat. 341,633 of 1904; see 
aho\e, and this J., 1904, 882. — T. F. B. 

Lubricant for Oiling Guns; Alkaline . J. G. Wild, 

Assignor to Winchester liepeating Arms Co. U.S. Pat. 
768,835, Aug. 30, 1904. 111., page 931. 

French Patent, 

{Nitrocellulose]', Method for Nitrating J. Selwig. 

Fr. Pat. 342,502, April 21, 1904. 

While cellulose is being nitrated in a centrifugal nitrating 
apparatus it is propo.sed to make the acid circulate con- 
tinuously through tlie material by means of a pump, for the 
purpose of producing a more uniform nitration and avoiding 
local centres of heating. — G, W. MeD. 


XXL-PHOTOGEAPHIC MATERIALS 
AND PROCESSES. 

English Patent. 

Sensitising Dyestuffs [^for Photographic Purposes] ; 

Manufacture of New , and Intermediate Products j 

for Use therein. H. E. Newton, Loudon. From Farben- ! 
fabr. vorm. F, Bayer and Co., Elberfeld, Germany. 
Eng. Pat. 25,144, Nov. 18, 1903. 

See U.S. Pat. 752,323 of 1904 and Fr. Pat. 337,704 of 1903 ; 
this J., 1904, 337 and 480 respectively.— T. F. B. 

United States Patent. 

Colour Photography. W. C. South, Berwyn, Pa. 

U.S. Pat. 769,773, Sept. 13, 1904. 

See Eng. Pat. 123 of 1903 ; this J., 1903, 380.— T. F. B. 
French Patent. 

Photographs on Linen or other Fabrics or Substances ; 

Production of . O. Fulton and W. M. Gillard. 

Fr. Pat. 342,328, April 5, 1904. Under Internat. Conv., 
May 16, 1903. 

See Eng. I*at. 11,219 of 1903; this J., 1904, 622.— T. F. B. 


XXn.-EmOSIYES. matches. Etc. 

Nitrocellulose / Determination of the Stability of - 
£. Bergmann and A. Junk. XXIll., page 958. 


XXin.-ANALYTICAL CHEMISTRY. 

APPARATUS. ETC. 

United States Patent. 

Pouring and Filtering; Apparatus for . E. Keller 

and A. Ferrell, Baltimore, Md. U.S. Pat. 768,605, 
Aug. 30, 1904. 

The funnels are held in an adjustable rack above the row 
of beakers in which the filtrate is to be received. The 
beakers holding the liquids to be fdtered are mounted in 
another rack, in which they are held by clamps, which also 
hold pouring rods against the lips of the beakers. By 
suitable mechanism, the beakers can be tilted to the desired 
extent and a continuous stream of liquid poured into the 
funnels. Means are provided for adjusting beakers of 
different sizes in the rack so that their lips are all in the 
same line. — W. H. C. 

TNOROANIC--^QUALITA TIVE, 

Phosphide. Arsenide, and Antimonide of Hydrogen; Re- 
agent for . P. Lcmoult. Comptes rend., 1904, 139, 

478—480. 

Msrogric iodide dissolved in excess of potassium iodide 
solution, but not rendered alkaline as in preparing Nessler’s 
reagent, forms a very sensitive reagent for the detection 
of phosphine, arsine, and stibine, with each of which it 
forms a crystalline precipitate, orange-yellow, light brown, 
and dark brown respectively, of formula BHgsIj. The 
precipitates are readily decomposed by alkalis or % strong 
nitric acid or aqua regia. — J. T. D. 
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Precious Metals ; Coloration, of the Bora,x Bead hy 
Colloidal Dissolved — {^Detection of'\. J. Donau. 
Monatsh. Chem., 1904, 25, 913—918. 

Thb author finda that the colorations imparted to a fused 
borax bead by the precious metals afford an evtremely 
senfiitive test for their detection. The colour produced is, 
in general, the same as that of a colloidal solution of tho 
metal. In the case of gold, the head is first coloured red 
or purple ; on heating for a longer time, the colour changes 
first to blue, then to greenish-blue, and finally di^appear^. 
The smallcht weight of gold which can be detected is 
0'025 fi grra. (COltOOST) lugrm.). Alkali salts, silicic acid, 
and iron have practically no influence on the test ; piatinuni, 
if the amount present be greater than G p"r cent, of that 
of tho gold, obscures the reaction. The coloration is not 
produced if the gold solution contains free sulphuric acid 
or free halogens. Silver colours the borax bc'ad yellow, 
the coloration appearing after 1—2 mins., but disappearing 
again on continued heating; the snaallest amount which 
can he detected is O’ 18 ggrm. In the case of platinum the 
borax bead appears fawn-coloured hy transmitted light, jiiuI 
“ milky ” hy reflected light. The smallest qmmtity which 
can he detected is O’O.'i g grm. The coloration disappears 
on continued heating of the borax bead, hnt it persists 
longer than in the laise of gold. Iridium and osmium colour 
the bead in the same manner as platinum, but no turbidity 
is to be observed by refle(!t<>d light. With rhodium tho 
borax bi'ad ayipears broAvii by transmitted light and a slate- 
gray hy reflected light. Palladium and ruthenium colour 
the bead black. Figures are cited showing that. the above 
colour reactions are much more sensitive than the usual 
methods for the detection of small quantities of the precious 
metals. — A. S. 

INORGANI (7— QUANTITATIVE, 

Flue Gases; Rapid Method for Testing . If. L(‘ 

Cliatelier. Pull. Sue. d’Encourag., 1904, 106 , Pcv. Metall., 
471—472. 

The author has devised the following apparatus : —Two 
■wires of silver or jilatimim, 1 metre long, are fixed p.arallel 
to and electrically insulated from each other. The ends 
are 1 cm. apart, and are steeped in a semi-fluid mixture 
composed of equal weights of flax and kaolin or some pure 
clay, and the mass connecting the endu is tlieu dried and 
calcined. This porous ma.ss is next soaked in a 10 per cent, 
solution of copper nitrate, dried, and calcined till the mass 
blackens. It is then reduced in an illmninating-gas flame, 
and tested to see if it allows an electiie current to pass, 
'fhe open ends of the wires are then connected to the polos 
of a Leclauche battery, and put in circuit with a galvano- 
meter or an electric bell. Tlie covered end.s of the wires 
arc placed in the path of the hot flue gases, which should 
have a temperature of about 000 ’ C. When there is an 
insufficiency of air to complete comhustion, the copper 
oxide on tho dry clay is reduced to copper, the electric 
current then passing, and actuating the bell or galvano- 
meter. When there is sufficient air, no current pa.sses, 
copper oxide being a had conductor. — L. F. G. 

Hydrogen Contents of Gaseous Mixtures ; Method for the 

Continuous Determination of , and Apparatus 

therefor, W. 1*. Thompson, Liverpool. From Verein. 
Maschinonfabr. Augsburg uud Maschiiienbauges. Nurn- 
berg, A.-G., Nuremberg, German v. Eng. Pat. l.'i,70G, 
.July 14, 1904. 

The method is based on the fact that the conductivity of 
hydrogen, both for heat and for electricity, is considerably 
greater than that of other guaes, and therefore the con- 
ductivity of the gaseous mixture affords an indication of 
its hydrogen content. One form of apparatus consists of 
a wide tube, through which passes a current of the gas to 
he examined, and which contains a coiled tube heated hy a 
current of some fluid (gHS or liquid) which enters it at a 
constant temperature. From the temperature of the heated 
fluid as it emerges from the coiled tube the hydrogen content 
of the gas under examination can bo calculated. In 
another form of apparatus, the variation in conductivity 
of the gaseous mixture is judged hy the variation in 


length of a metal rod placed in. the gas and heated to 
a constant temperature. In a third fonn^ the hydrogen 
content is ascertained by the alteration in resistance of 
a helix placed in the gaseous mixture, aod heated hy a 
constant electric current; whilst a fourth form consists 
of two electrodes fixed a certain distonce apart in a tube 
through which the gas circulates, the variation in potential 
difference between the electrodes affording a basis for 
calculating the hydrogen content of the mixture. — T. F, H. 

Phosphorus in Calcium Carbide; Defennination of — . 

H. Lidholm. Z. angew. Chem., 1904, 17, 1452--1453. 
The author finds that in the determination of phosphorus 
in calcium carbide by evolving and burning acetylene from 
it, and determining the phosphoric acid in the collected 
products of combustion, if dilute alcohol be used instead 
of ivater alone, the rate of evolution and combustion can be 
made perfectly regular. Ten grms. of the powdered sample 
arc placed in a crucible, which is put into a very wide 
necked .500 e.c. flask, the cork of which carries a stoppered 
dropping-funnel, a tube for the entry of hydrogen, and a 
reflux condciihCT, the upper imd of the latter being con- 
nected wiih a burner. The burner is placed unnor a vertical 
wide glass tube, connected with a wash-bottle containing 
water ; during tlic experiment a strong current of air is 
aspirated through the wide tube and wsh-bottle, in both of 
w'hich are collected the products of combustion of the 
acetyleni'. The api>aratiis is filled with hydrogen, which 
is then lighted at the burner ; GO e.c, of alcohol are poured 
in through the fiimiel, and water is gradually added. Whea 
no more gas is evolved, hydrochloric acid is added till the 
lime is dissolved, the liquid boiled, and the flame allowed 
to bum 10 minutes after all luminosity has disappeared, 
and the absorbing apparatus is then washed out into a 
beaker, with water and uramonia, the liquid filtered from 
any separated silica, uud the phosphoric acid determined 
by means of magnesia mixture, t'losely concordant results 
are said to be obtained. Tbc solution of the lime by hydro- 
chloric acid is merely to render the boiling safer ; all the 
phosphorus is evolved hy M’uter alone. — J. T. 1). 

Chloric Acid ; Determination of . W. S. Hendrixsoa. 

Amer. Chem. J., 1904, 32 , 242—246. 

The author has found that metallic iron readily reduces 
free chloric acid even in very dilute solutious. ( Ihlorates or 
bromates may be estimated by adding e.xcess of iron in the 
presence of sulphuric acid. The reduction is complete in 
about an hour, and no heating is necessary. The iron is 
then oxidised with nitric acid uud the halogen hydracid 
titrated by Volhard’s method. The advantages claimed are 
great simplicity, and absence of errors duo to heating. 
Perchloric acid is not reduced, so does not interfere. 

— Sdn. 

Alkali Chromates; Action of Nitric and Acetic Acids 

on . I Dele rmt nation of Chromium.'] A. Leuba. 

Ann. Chiin. anal, nppl., 1904, 9, 308—804. Chem . 
Centr., 1904, 2 , H49. 

The author finds that in the analysis of minerals containing 
chromium, if the melt obtained by fusing with sodium car- 
bonate be dissolved in nitric acid, the hydroxides of iron 
and aliiininiiim subsequently precipitated by ammonia 
alway^s contain chromium. This is owing to the reducing 
action of nitric acid on the alkali chromate. By repeatedly 
evaporating a quantity of potassium bichromate with nitric 
acid, 9 per cent, of it undergoes decomposition with formation 
of chromium sesquioxide. Acetic acid acts in a similar 
manner to nitric acid. — A. S. 

Iodine ; Determination of — in presence of Bromine 
and Chlorine. E. Thilo. Chem.-Zeit., 1904, 28 , 866* 

W HEN silver nitrate solution is added to a solution containing 
chloride, bromide, and iodide, the whole of the iodine is pre- 
cipitated first as silver iodide, followed by the bromine, no 
silver chloride being formed till the whole of the bromine haa 
been precipitated. The point at which the precipitation of 
the iodine is complete is determined by placing drops on a 
strip of filtev.paper freshly wetted with dilute palladium 
chloride solution. The method is applied to crude iodine or 
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c'^iprous iodirte as follo^B : — 5 grms. of the hubfttaooe are 
treated with 60 c.c. of water and 2 grms. of zinc dast, and 
when all the ft>dine i« converted into zinc iodide the mixture 
is filtered into a 500 c c. flusk, the residue washed, trans- 
ferred to a small heakcr, dissolved in dilute nitric acid, 
excess of zinc (lust4dded, andnhe mixture filtered into the 
flask. After making up, 50 c.c. are titrated with N/10 
silver nitrate solution, till a dro|) gives no black spot on the 
jjalladiuni paper, ( .'hlonne or bromine, if present, may now 
be determined in the» liquid by adding a crystal of potas- 
sium chromate, titrating with the N/10 silver nitrate, 
lidding nitric acid to dissolve the red silver chromate, 
filtering in a Gooch crucible, and weighing. The excess 
of silver in the filtrate is titrated with thiocyanate, after 
reducing the chromate by ferrous sulphate (and, if need be, 
concentrating the liquid). From the weight of the mixed 
precipitate, and the amount of silver it contains, the chlorine 
and bromine can be calculated. It is stated that relatively 
small amounts of iodine can he determined in presence of 
oonsideruhle quantities of chloriue and bromine by this 
method. In testing commet<3ial potassium iodide, the silver 
iodide separates in a colloidal Form, and th(‘ erul-point cannot 
he determined ; but the addition of 1 — 2 grms. of sodium 
chloride eompletely overcomes this dilFicnlty. — J. T. 1». 

{fold and Silner in 'Ainc Ore#; Crnvihlc Charge for 

\ Delermination o/ ] . K. .T. Hall and E. Hopper. 

School of JVliues t^uait., 11)04, 25, — 35S. 

Ab the result of a large number of experiments, the authors 
conclude that, in the doti'rniinatiou of gold and silver in 
zinc ores by the crucible method, the amount of litharge 
used should be just sufficient to give a lead button larire 
enough to collect the gold and .silver, since lead oxide in the 
slag seems to interfere with the complete decomposition of 
the ore, and prevent the formation of a slag which is free 
from lumps, and which can be readily poured. The amount 
of sodium carbonate should he from four to five times that 
of the ore. Borax glass should be added in amount siiflicient 
to prevent the charge from being entirely basic, and to 
assist in fiuxing thi' gangue minerals not acted on by 
sodium carhouate alone. If necessary, an amount of argol 
auffieient to reduce the whole of the litharge should be 
added, whilst if the ere contain more than 15 per cent, of 
pyrites, the addition of a cou]tle of [iron] nails will jireveiit 
the formation of a brittle button. The following charge 
ivaa found to he the most suitable one for a 20-grm. 
crucible, the quantities being given in A. T. (assay tons): 
Ore, sodium carbonate, 1 ; borax glass, litharge, 
The most suitable temperature is — 775'^ C., ami the 
time required for the fusion is 30-— 25 minutes. The method 
gives good results with ores containing up to 7' 5 per cent, 
of copper. — A. S. 

Platimim-G old- Silver Alloys ; Analysis of . Hollard 

and Bertiaux. Ann. Chim. anal, appl., 1904, 9, 287 — 292. 
Chem. Centr., 1904, 2, ti52. 

The authors find that by the usual methods for the analysis 
of platiimm-gold-silver alloys, the results are too low for 
the gold and too high for the platinum and silver, but are 
very accurate for the gold and platinum together. The 
following method is recommended for the determination 
of the silver: The alloy, cut into small pieces or rolled out 
to a leaf, is dissolved in aqua regia (1 vol. of nitric acid 
+ 5 vols. of hydrochloric acid), the solution is evaporated 
to the consistence of a syrup, and then evaporated to dry- 
ness three times with addition of nitric acid, the re.sidiie 
boiled with a few c.c. of water, 2 c.c. of nitric acid, and 
2 drops of hydrochloric acid, the liijuid diluted to 100 c.c., 
the silver chloride filtered off, washed well, dissolved in 
fiO c.c. of a 20 per cent, solution of potassium cyanide, the 
solution diluted to 150 c.c. and electrolysed. The separated 
silver is dissolved in nitric acid, and determined by titration 
with thiocyanate solution. — A. !8. 

Electrolysis with Eotating Cathode. H. E. Medway. Amer. 
d. Hcience, SilliraaD,!^, 56 — 58. Cliem. Centr., 1904, 2, 
809. 

Br using the rotating platinum crucible cathode previously 
described (this J., 1903, 823), many metals can be separated 


in a short time, by the aid of a high current density, ai is 
shown by the following results : 0*2 grm. of cadmium was 
separated in 10 — 15 minutes from a solution slightly acid 
with sulphuric acid; the current density was 5 — 6-6 and 
the cathode wa.s rotated at the rate of 650 — 700 revolutions 
per minute. 'J’owards the end of the process, ammonia 
was gradually added to prevent re-solution of the deposited 
1 cadmium, tin was completely deposited in 1.5 — 20 minutes 
I from 20 c.c. of a solution of stannous ammonium chloride 
j to which had been added 100 c.c. of a cold saturated solu- 
tion of ammonium oxalate ; current density, 6*6 — 12. The 
[ whole of the zinc was deposited in 2.5 — 30 minutes from 
I 50 c.c. of a solution of zinc sulphate containing 4 grms. 

of potassium oxalate ; current density, 5*6 — 8*3. Gold was 
' completely^ precipitated in 25 — 30 minutes from 25 c.c. of a 
solution of the chloride, to which had been added excess 
! of potassium cyanide and 80 drops of ammonia solution. 

I -A. S. 

ORGANIC— QUALITATIVE. 

\ AhUhxfdes ; Vetcciion of , and thr Constitution of 

\ Nitrosodimethylanilhw. G. Velardi, Gaz. chim. itah, 

I 1904, 34, GG— 74. Ghem. Gentr., 1904, 2, 733—734. 

! The reaction of Bimini (Gaz. chim. ital., 31, [ 1],84), which 
uepcud.s upon the splitting up of Piloty’s htMizenesnlphoue- 
hydroxamic acid, C,,n.,S().,]sJlI(>H, in alkaline solution, into 
i benzenesuiphinic acid and” iiitroxy l, : N .OH, tin* latter theu 
j combining with any aldehyde present to form the corre- 
I spondmg hydroxainic acid, is of general applicability, and 
' can he used for the detection of unsMturated nldehydes in 
! complex mixtures, e.g . in natural oils. The reaction is 
not. however, a quantitative one, as the liberated uitroxyl 
also acts ou nnsaturated componnds at their double link- 
I mgs, with formation of the corresjmnding oximes: — 
B . (JIl -GJI .B — ► H .G( : N( )I1 )G1L>B. h'or the detection of 
aldehydes m essential oils, a few drops of the latter are 
heated with a trace of Ihloty's acid and alcoholic potassium 
hydroxide solution, the mixture is cooled, diluted witli 
w'atcr, some ether added, and then, alter neutralising with 
hydrochloric acid, also some feirie chloride. Fetitgraiii, 
cinnamon, omnge-peel, lavender, bergmuot, angelica, fennel, 
ro8i‘mary (French), and lemon oils, among others, gave a 
red coloration ; coriander and sassafras oils, on the other 
hand, a yidlovv eolorution. 'I’lie reaetnm with nitroxyl can 
also be used to aseertuin the constitution of nitroso com- 
pounds, which behavt* in this resja et like aldeliydes. For 
instance, nitroBodimelhylaniJine, when treated with nitro- 
i hydroxylaniinic uci<l, yields, ou adilition of barium chloride, 
the barium salt of dimethylaniiuonitrosopheDylhydroxy 1- 
amine, Cr,H4.N(('H;,).2.N(N(.))()n. It is thus atrue nitroso 
compound of the constitution, CgH j(N( ))i\(Cll;,)^.— A. S. 

OUGANJC—QUANTITATIVE. 

Orqanic Mutter; New [Elect roly tie] Method for the 

Destruction of in To.ricological Analj^sts. ( ). 

Gasparini. Atti. B. Accml. dei Lmcei Roma, 1904, 13 
[2], 94 — 100. Ghem. Gentr., 1904, 2, H.52 — H.'di. 

The substance to be analysed is covered with eoncentrated 
nitric acid, and after some time a euiTcrit of 4 — G amperes 
is passed through. An E.M.F. of 8 volts is used. — A. S. 

j Petroletim; Determination of Impurities in Crude — 

I R. Nettel. Chein.-Zeit., 1904, 28, Hfi7. 

Mud from the borehole is determined by mixing a known 
quantity of the oil with petroleum spirit, filteriue. and 
weighing. 

Water is determined by mixing 100 c.c. of the oil with 
an equal volume of petroleum spirit in a Btoppered separator, 
adding .50 e.e. of N/10 hydrochloric acid, and shaking 
vigorously for five minutes. The mixture is then left at 
rest at 65'^ C, for half an hour, and 25 c.c. of the separated 
acid are titrated with alkali. From the loss of strength of 
the acid, due to dilution, the amount of water in the oil is 
calculated. The author has proved experimentally ,that — 
1. The water in crude petroleum has neither acid nor 
alkaline reaction. 2. The added acid mixes thoroughly 
with any water present (experiments with known quantities 
of added water showed exactly the quantities added). 
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3. .Tlie crude oil has itself no reaction on the hydrochloric 
acid. 

Solidifying Point. — The oil is cooled in a test-tube fitted 
iwith a two-holcd cork. Through one- hole passes the 
ihermoraetcr. Through the other is dropped at each degree- 
interval a small shot. At the solidifying point the shot; 
remains on the surface. With dark-coloured oils the shot 
may be painted with zinc-white. On gradually warming 
tne solidiHed oil, the melting point is indicated by the 
winking of the shot. — J. T. 1). 

SuQiirs and Starch; Determuiatio7i of tn Vegetable 

Substances. J. S. Ford. Analyst, 1904, 29 , 2" 7 — 279. 

In the determination of sugars in substances like malt, 
which contain starch, it has been suggested that the material 
be first boiled with alcohol to destroy the enzymes present, 
after which the sugars can he extracted with water. The 
author points out that this destruction of the enzymes does 
not take place with alcohol of any strength, the best result 
being obtained with about 95 per cent, (rolume) alcohol; 
the actual volume of alcohol taken does not appear im- 
portant, provided there is sutticient to cover the substance 
and to boil readily. In the case of vegetable substances of 
an acid nature, boiling with alcohol even for half an hour 
a^ives rise to some inversion of sucrose, if present, and even 
with malts, slight hydrohsis occurs. If the siihstiince be 
distinctly acid, a very slight excess of ammonia may be 
■added to the alcoholic mixture before boiling. — T. H. 

Starch St/rups ; Examination of . A. Uossliig. 

Z. offentl. Cbem., I9UI, 10, 277 — 279. Chem. Centr., 

1904, 2 , 

Tiiii author’s method for the determination of dextrose 
<this J., 1904, 086), failed la the case of three samples 
of starch syrup recently examined by him, the amount of 
dextrose found exceeding considerably the amount calcu- 
lated from the direct cu[)ric-reducing power of the sample, 
4ilthough by the latter method, the reducing dextrins would 
be returned as dextrose. iNo other kinds of sugar were 
pres'^nt. The syrups in question had been prepared by 
aneaiis of dilute hydrochloric acid, and the inaccurate 
le.sults were fouud to he due to the fact that when starch 
IS hydrolysed by means of very dilute hydrochloric acid 
•under ceitain couditiems, the reducing power of the glucosi* 
produced is diminished by the baryta treatment {loc. cit.') 
to a eoubiderahiy greater extent than is that of a normal 
hpecimou of gluco.se. — A. S. 


1 litre, The d^tb of colour of ^ed^tiooiAhonld now, ho 
about the 8$me as that of au^kilme^i^oe-emodiu aolutiou 
of the strength of I ; 1,030,000. It is matdked against thuo 
colour of a solution containing a known weight of aloe- 
omodin rendered slightly alkaline vith potassium hydroxide. 
Rhubarb of good quality should yil||n from 2*3 to 4 per 
I cent, of oxymethylanthraquinones by this mothcKd. — A. S. 

Nitrocellulose ; Determination of the Stabiliiy of 
K. Rergmann and A. Junk. Z. angew. Chem., 1904, if, 

I 982—985, 1018—1028, 1074- 1(^77. 

! The apparatus and method described have been in ase in 
the Prussian testing station for the past six years. The 
1 apparatus consists of a closed copper hath provided with a 
I condenser and 10 countersunk tubes of 20 cm. length. By 
boiling amyl alcohol in the bath, the tubes can he kept at a 
I constant temperature of 182® C. The explosive to be 
1 tested is placed in a glass tube 35 cm. long and wide, 

I having a ground neck into which an absorption buib is 
I fitted. The whole apparatus is surronuded by a shield, in 
I case of explosion. In carrying out the test, 2 grms. of the 
explosive are placed in the glass tube and well pressed down. 
'Fhc absorption bulb is half filled with water, and fitted 
into the ground neck of the glass tube, which is then placed 
in one of the tubes in the bath previously brought to the 
boiling point (Isy'^C.). The evolved oxides of nitrogen 
are absorbed in the water in the bulb, and at the end of two 
hours the tubes are removed from the bath, and, on cooling, 
the water from the bulb flows hack and wets tho explosive. 
The contents of the tube are filtered and washed. The 
filtrate Is oxidi^ed with permanganate, and the nitrogen 
1 determined as nitric oxide by tlie Sohulze-Tiemann method. 
The authors conclude that a stuhle gun-cotton does not 
evolve more than 2‘,5 c.c. of nitric oxide per grm. on being 
heated at 182 HJ. for two hours, and a stable collodion cotton 
not more that 2 c.c. under the same conditions. When, in 
the course of purification, the evolution of nitric oxide is 
once brought below tho limits specified, further purification 
doc.s not ar>preciably diminish the proportionate evolution of 
nitric oxide })er grm. In the tables wliich follow, the figures 
represent c.c. of nitric oxide per grm. on heating at G. 
or two hours. 

Pulping and Washinq. — The influence of these two pro- 
cesses is shoAvn in the loliowing table : — 

Collodion Cotton, Guncotton, 


Phenol ; Volumetric Determination of . F. X. Moerk. 1 

Amer iM’iiggist, 45, 144. Fharm. J., 1904, 73, 453. f 
!n the ordinar> method of deterraiaiiig phenol by treating j 

it with excess of bromine in presence of hydrochloric or ' Half pulped 

sulphuric acid, and determining the excess of bromine by | Fully pulpod .*..!.! ! 

adding potassium iodide and titrating with thiosulphate ■ ^5 clinngcH hot water — 

solution in presence of starch, the final reaction is ob-cured , ” * 

to some extent by the precipitated tribroinopheuol. If, | 


Honrs. 

1 Horn'. 

j 2 Hour! 

c.o. 

1 c.c. 

c.c. 


6*1 


i-7 

1 1*5 

2*8 

1*7 

' (>*0 

2*2 

1*.") 

1 0*8 

2*4 


towards the end of the titration, a small quantity of chloro- 
form be added, the tribromophenol is dissolved, and the 
final point of the titration can be more readily observed. 

—A. S. 

Phuharb ; Colorimetric Valuation of A.Tschirch. 

Fharm. Centralh., 45 , 496. Fharm. J., 1904, 73 , 428. 
The method is based upon the hydrolysis of the anthra- 
.glucohides and the subsequent extraction of the oxymethyi- 
anthruquinones by ether. 0*5 grm. of the finely-powdered 
ithubarb is heated for 15 minutes with 50 c.c. of 5 per cent, 
sulphuric acid under a reflux condenser. After cooling, 
the mixture is extracted with successive quantities of ether. 


Moisture . — The percentage of moisture in the sample to 
j b(i tested shouhl be kept as low as possible. A nitrocellulose 
! containing 1*97 per cent, of moisture gave an evolution of 
1 2*6 c.c. per grm., while the same sample with 3*4 per cent, 
' of moisture gave an evolution of over 50 c.c. per grm. 

' Sodium Carbonate. — Under tho conditions of the experi- 
ment, the .addition of dry sodium carbonate to an unstable 
nitrocellulose diminishes the rate of decomposition. If 
sodium carbonate be intimately mixed with a stable nitro- 
1 cellulose, the rale of decomposition will bb increased. The 
[ following table shows the effect of sodium carbonate under 
different conditions : — 


until that solvent remains colourless when treated with a 
trace of potassium hydroxide. The separated aqueous 
liquid is then heated, to expel dissolved ether, boiled for a 
further 1 5 minutes as before, and again extracted with suc- 
cessive quantities of ether. When no more soluble matter 
<is removed, the combined ethereal extracts are shaken with 
.200 C.C. of a 5 per cent, solution of potassium hydroxide, in 
successive portions, until the alkaline liquid is no longer 
•coloured red. The red solution is diluted, to 500 c.c. with 
4istilled water, 100 c.c. are withdrawn and diluted to 1 litre, 
then 350 c.e. of this solution are taken and dilpted to 


Stable 

Conditions. A'itroonlliilose, 

2 Hours. 


Without ndditlon 

+ 6 7o dry NojCOs 

+ 10 7o 

+ 6 “/<, NoaUOaloH.O 

+ 10 ®/o „ 

+ 6 7« Na^COa dissolved in water 


c.o. 

2*5 

2*5 

2*5 

2*6 

5*2 

16*8 


■ Unstable 
Kitrooenulose, 
2 Hours. 


c.c. 

23*9 

18*3 

7T 

7*« 

7T 


18*a 


m 
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Calcium Carhonai^ an4 Mercuric Chloride. — These two 
bodies showed practically no influence on the rate of 
decomposition. 

il/foAo/.— When an unstable nitrocellulose is extracted 
for a short time with alcohol a stable compound is 
immediately produced. 

Solubility in Ether^Akohol.—Jho percentage solubility 
of a nitrocellulose ri^es on heating at 132' C. A sample 
which before heating had a solubility of 4‘7 per cent., had 
its solubility increased to 82*5 after six hours’ heating. 
See also this .1., 1903, 511, 924 and 1208; 1902, 687— 
GH9, 819—82.5 and 1470-1; 1901, 8—13, 009-617 and 
IS.'iS— 6 : 1899, 174 and857-8; 1898,1180; 1897.283—290. 

— G. W. McD. 


XX^.-SCIENTIPIC & TECHNICAL NOTES. 


Mchil Carbonyl i Constitution of . H O. .Tones. 

llrit. Assoc., 1901. Chem. News, 1904, 90, 144—145. 
!Nit;KP:r. carbonyl react.s like a ketonic substance in that it 
forms compounds with hydrovylamiikc and hydrazine. ^ ft 
also reacts with Grignurd’s alkyhmagnesium iodide.s yielding 
products contaitung nickel, nuigiicsmm iiiul iodine. With 
phenyl-magnesium iodide it yields a product, which wlien 
treated with acids give- rise to a mixture consisting 
chiefly ol diphenyl and benzoin. All reactions of nickel 
carbonyl whi( 5 h have been described pteviously can he 
fqijftlly W’cll explained by mean- of either of the two 
formula’ — 


OCv .CO GO-GO 

^Niv I 

00*^' ^CO \CO — CO 


hut benzoin should theoretically he formed in a much simpler 
way from a compound with the second formula. — A. S. 


Titanium and Tin Compounds ; Some , F, Kmich. 

Moniitsh. Chem., 1904, 26, 907-912, 


BAitl\:M-TiTANirM fluoride, 21UvTiK^.Ih.(), was pre]»ared by 
treating a Bolmion of potassium-litauiuin fluoride witli the 
requisite quiintit) of haiium chloride solution, in a platinum 
dish, and filtering off and washing the barium conqx’urid. 
On strongly heating the hArium titanium fluoriile in a 
platinum retort connected with a jilatiuum U-luhc cooled 
by u mixture t»f solid carbon dioxide and ether, there w'as 
found, in the neck of the retort ui'ier cooling, a white trans- 
parent substance, soluble in water and consisting of titanium' 
fluoride. 

The author found the solidifying point of titanium chloride 
to be - 2;G C., and the boiling point of tin tetraiodide, 34 1*^ C. 


composition (AgjO.CjHj, Ag 2 Cr 04 ), whilst chromic acid is 
liberated. When dry the lalt is very sensitive to friction, 
and explodes violently at 157® C. The corresponding com- 
pounds from silver fulpbate, selenate, tungstate, and 
molybdate are all much Jess sensitive than that from the 
bichromate, and explode much more feebly. The com- 
position of the products obtained from silver phosphate and 
vanadate was not determined satisfactorily; the compounds- 
explode in a very feeble hut peculiar manner.— A. S. 

Enzymes; Oriyin of . C. Beckenhaopt. Woch. f. 

Brau., 1904, 21, ^48 — 551. 

Tjik antlior quotes the results rf several recent investigations 
which tend in his opinion to support the view that the- 
acti\ ity of enzymes is a function connected in some manner 
with the mineral constituents of the medium. It is sug- 
gested that the enzymes are formed by the combination 
of an albuminoid or nitrogenous molecule, such as aspara- 
gin, with certain mineral constituents, the latter playing 
an important part, which part is determined by “ molecular 
vibrations ” under the influence of evternal forces, sueh 
as moisture, heal, itc.- -J. F. B. 


Anlpiti'ni; zi u Vint vrukituno dkr Naphtha uxd iiirku' 
Bkopi'kte. Von N. A. KvvjativOwskv, Chem. und 
Ing. in Moskaii. Autorisierte und Erweiterte deutsche 
Ausgabe. Von M. A. Kaicusin. duUus Springer, 
Monhijouplatz 3, Berlin, N. 1904. Brice M. 4, 

8vo volume containing subject matter filling 138 pagen, 
followed by a bibliographic index (5 pages) and two tables. 
The text is illustrated w ith 13 engravings. The treatment 
of the subject may lie classified as follow’s : — 1. Historical, 
Statistical and Geographical; Petroleum iridii'itry in Baku, 
&e. II. Origin and Occurrence of Petroleum. 111. Ghemi- 
cul Condition and Physical Properties of Petroleum. IV 
Distillation of Petroleum and Petroleum Spirit, and Appa- 
ratus required. V, Distillation of Petroleum Besidues, 
Apparatus, Inereasing the Yield of Machine Oils, &c. VI. 
Decomposition of Crude Petroleum Naphtha in preparing 
Aromatic Hydrocarbons and Illuminating Oils. VTl. Ke- 
fining the Kerosiiie Distillate, &e. AOll. liefining the 
various i’etroleum Fractions. IX. Purification of Luhri- 


(corr.). 

A quantitative yield of potassium tin fluoride R^SiiF^.-lDO 
can be obtained by treating a solution of 27 grms. of tin 
tetrachloride in 270 c.c. of water with a warm imlution of 
57 grms. of crystallised potassium fluoride in 170 c.c. of 
water. The precipitated tin compound is rccrystalli.-ed 
from boiling water and washed with cold water till free 
from ehlorine. Barium-tin fljoride can be prepared in a 
similar manner. — A. S. 

Acetylide$ ; Double . A. E. Edwmrds and W. B. 

Hndgkiuson. Brit, Assoc. 1904. Chem. News, 1904, 

90, HO. 

Tnii authors describe the action of acetylene on some silver 
salts A number of organic salts such as silver acetate, 
benzoate and butyrate, yielded the same acetylide as that 
obtained from a neutral or faintly alkaline solution of silver 
nitrate. E'roin a solution of silver nitrate in nitric acid of 
sp. gr. 1 *3, an acetylide containing nitric acid as nitrate was j 
obtaiued. Silver salts dissolved in potassium ejanide or in i 
thiosulphate solution were not acted upon by acetylene. | 
The product obtaiued by the action of acetylene on pure 1 
silver thiocyanate suspended in water, is explosive. It 
contains both sulphur and cyanogen, but it was not obtained 
in a pure state. From a boiling solution of silver bichro- 
mate, acetylene precipitates an orange-red salt of the 


eating Oil Distillates. X. Testing the Goods and their 
Properties, Apparatus required. XI. The different Com- 
mercial grades cf Petroleum Products. XU. Storage of 
Petroleum oils, &c. XI 11. (Appendix) Utili.sation of the 
Spent Acids and Alkali Lyes. 

The Ixdustkial and Artistio Tkchnologv' of Paint 
A.ND Varnish. By Alvaii 11. Sabin, M.S., Lecturer in 
New York University and the Massachusett-i Institute of 
Technology, &c. First Edition. John Wiley and Sons,^ 
New York. Chapman and Hall, Ltd., JU04. Price 
125. 6rf. 

Large 8vo volume, containing 3G4 pages of subject matter, 
and the alphabetical index. The text contains numerous 
illustrations, and may be classified as follows: — I. Intro- 
duction. II. Early History. III. A^arnish, Etymology. 
IV. and V. Linseed Oil. VI. Manufacture of Varnish. 
VJI. Tung Oil. VIII. Japans and Driers. IX. Uosiii. 
X. Spirit Varnishes. XI. Pyroxylin Varnishes, XIl. Oil- 
paints and Paints in Japan. XITI. Varnish or Enamel 
Paints. XIV. Chinese and Japanese Lacquers. ' XV.. 
Protection of Xletals from Corrosion. XVI. Water-pipe 
Coating. XVII. Ships’-Bottom Paints. XVIII. Ship and 
Boat Painting, XIX. Carriage Painting. XX. House 
Palniing. XXL Furniture Varnishing. 
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Food IvsPKOTioir and Analtbis tob tbb Ubjb ov Pdbuo 
Analtsts, Hbalth Offxobbb, Sanitabt Cbbmistb, and 
Food Egonomistb. . Bj Aldkrt E. Lbaoh, S.B., Analyst 
of the hlassaohusetts State B<>ardi of Health. First 
Biiition. John Wiley and Sons, New York. Chapman 
and Hally Ltd., London. 1904. Price 315. 6d. nett. 
Labob 8vo volume containing 770 pages of subject matter i 
with 1 1 9 illustrations, and at the close of the work and ; 
following the alphabetical index, 40 plates giving micro- 
photographs of cereals, legumes, miscellaneous starches, I 
turmeric, sago, coffee, tea, chicory, cocoa, spices, and fats. i 
The subjects treated may be generally gathered from the ‘ 
following chapter headings ; — I. Food Analysis and State ' 
Control. II. The Jjabomtory and its Equipment. III. ' 
Food, its Functions, Proximate Components and Nutritive 
Value. IV. General Analytical Meth ids. V. The Micro- 
scope in Food Analysis. VI. Milk and Milk Products. 1 
VII. Flesh Foods. VIII. Egg.s. IX. Cereals and their ' 
Products, Legumes, Vegetables, and Fruits. X. Tea, Coffee, i 
and Cocoa. XI. Spices. XII. Edible Oils and Fats. XIII. j 
Sugar and Saccharine Products. XIV. Alcoholic Beverages. 
XV. Vinegar. XVI. Artificial Food ilolours. XVII Food , 
Preservatives. XVIII. Artificial Sweeteners. XIX. Canned 
and Bottled Vegetables, Relishes, and Fruit Products. 

Laboratory Manual of Organic Chkmistry for 
Beginners. By Dr. A. F. Hollkman. Appendix to ! 
Author’s Text Book of Organic Chemistry. Translated I 
from the Dutch by A. Jaihkson Walker, Ph.D , B.A. 
With the co-operation of the Author. First Edition. 
John Wiley and Sons, New York. 1904. Price 45. &d. 
Chapman and Hall. Ltd., Henrietta Street, Coveut | 
Garden, London, W.C. 

Small 8vo volume containing 69 pages of subject matter ' 
with two illustrations, and an alphabetical index. It is a I 
concise manual of qualitative reactions of organic com- ! 
pounds, and forms the companion volume of Hollemau’s ! 
Text Book of Organic Chemistry, also translated by A. J. j 
Walker (see this J., 190.3, 6.59). | 


CraUr deport. | 

I.— GENERAL. \ 

Patents Act, 1902; Official Notice relating 
TO the . 

Examination of Previous Specijicaiions. 

The following notice appeared in the Illustrated Official 
Journal (^Patents) of 2l8t September : — j 

The Board of Trade, in pursuance of the provisions of ' 
section 1, subsection 1 1 , of the Patents Act, 1902, do hereby | 
fix the 1st January, 19('5, as the date for the coming into i 
operation of section 1 of the above-mentioned Act, and do 
order accordingly. 

Belgium ; Trade" op — with the United Kingdom | 

IN 1903. i 

Foreign Office Annual Serien, No, 8275. 

The following figures give the quantities io tons of certain 
articles imported into Belgium from the United Kingdom 
during 1903, the figures for 1903 being added in brackets: — 
Bitumen and resin, 129,857 (141,699) j chemical pro- 
ducts, 89,989 (88,159)} dyestuffs, 10,849 (18,571); lard 
and tallow, 6409 (5049)} minerals, 114,409 (127,241); oil 
cake, 9886 (7867); oil seeds, 4946 (5111); salt, 21,810 
(26,652) } soap, 8075 (2482) ; vegetable oils, 10,288 
(18,464). 

Among the exports from Belgium which came to the 
Ufiited Kingdom were chemical products, 50,275 (57,692) | 
dyestttffi, 7427 (7892); glass, 87,816 (92,187); lard and 
tallow, 8628 (2728) ; minerals, 421,095 (includes cement, 
208,189) (867,678); paper, 16,810 (16,161); wsin and 


bitumen, 8201 (4809); starch, 78^ (7537) ; sugar, 48.867 
(41,280); vegetable oils, 10,229 (11,455); sinU, 38,120 
(42,294). 

United States; Trade op in 1903-4-* 

Foreign Office Annual Serietf No, 3279. 

Subjoined is a list of ccitaiu articles imported into the 
United States during the fi.scal year ended June 80, 1904, 


of importance : — 


Article. 

Viilue. j 


Dels. 

Cement 

1,993.30.1 [ 

Chemicals, drugs, nn<l 
dyes— ! 

D;ieH 

{\m,m 

Wine lees 

2.550.228 

Quinine bark 

50) .375 

Coal-tar colours and 

4,918,50.1 

(lyestuffs. 

Dyewoods, logwood . i 

663,572 

Glycerin 

2.583,270 

Gums— 

Copal, cowrie, and 

2,127,228 

dammar. 

Gambier i 

1, 2.51 ,782 

Shellac 

8,50.5,229 

Indigo 

1,212,497 

Bleaching powder. . . 

772,532 

Potassium clilonde. . 

2,407,967 

Potassium nitrnlo. . . 

.%6,520 

Quinine sulphate... 

852,1(H 

Caustic soda 

74,072 

“Sal soda” 

20,855 

188.750 

Soda ash 

Sulphur 

.1,229,688 

Sumac 

276,891 

Vanilla beans 

1,424,647 

Earthenware and china . 

12,005,008 

Leather 

4,909,231 

Oil- 1 

Animal— 

Whale or fish 

088,591 

All olher 

84.B8» 

Minoru! 

280,746 

Vegetable— 

Olive, 4c 

1,875 826 

All other 

5,962,702 

Volatile or essential , . . 

2,390,746 

Paints 

ls67l.01H 

Paper stock, rugs 

l,6n,835 

Paper and munufuctures 

5,319,086 

Plumbago 

991,134 

Salt 

616,2.10 

979,819 

Plate glass i 

Other gloss and glassware j 

5,603,349 1 

Glue 

698,646 i 

Indiambber— 


Unmanufactured 

42,214,219 

Mauufactitred 

1,167,042 

iron ore 

1,693,279 



Kingdom. 


United 


Germany, United Kingdom. 

Italy, Prance, Portumil. 

Notherlantls, ITnitea King- 
dom. 

Germany, Switzerland, 
United Kinicdora. 

Urititih West Indies, France, 
United Kingdom, Switeer- 
land. 

France, United Kingdom. 

British OeeuniH, British Bast 
indies, Dutch East Indies, 
United Kingdom. 

British East indies, United 
Kingdom. 

British Bast Indies, United 
Kingdom. 

Germany, British Bast 
Indies, United Kingdom. 

United Kingdom, Germany, 
France. 

Germany. Belgium, United 
Kingdom. 

British East Indies. 

Germeny, Dutch Bast Indies, 
United Kingdom. 

United Kingdom, Germany. 

United Kingdom. 

United Kingdom. 

Italy, Japan. United King- 
dom. 

Italy, United Kingdom. ** 

Mexico, France, French 
Oceania, United Kingdom. 

United Kingdom, Germany, 
France. 

Germany, United jKingdom, 
France. 


Canada, Scandinavia. United 
Kingdom, Germany. 
United Kingdom, Canada, 
Germany. 

United Kingdom, Canada. 


Italy, France, Spain, United 
Kingdom. 

I United Kingdom, British 
Bast Indies, Germany, 
Spain, Italy, France. 

I France, Italy, Germany, 
Unit('d Kingdom, Turkey, 
British Bast Indies. 
Germany, United Kingdom, 
i Franco. 

j Germany, United Kingdom, 

1 Belgium, Prance.* 

I Gcnnany, United Kingdom, 
Prance, Belgium. ^ 

British K^t Indies, United 
1 Kinttdom, Italy, Osnada. 

I United Kingdom, British 
We^t Indies, Italy, Jl^toh 
West Indies. 

I Belgium, Germany, United 
j Kingdom, France. 

I Belgium, United Kingdom, 

! Germany. 

; irinted Kingdom, France, 
Germany. 

Braail, United Kii^oto, 
Belgium, Germany, Cnrto* 
gal. - 1 

Germany, United Kingdom, 
Prance, Belgium. ^ " 

Cuba, Canada. Spain. 
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Articles. 

Value. 

Countries of Origin. 

Sugar, Ac.— 

’ l)ol.s. 


jMolu.sBes 

... 1 1,018,198 

' Cuba. West Indies, 

San Boramgo, Canada. 

Sugar 

. . . 71,409,6.19 

Cuba, Dutch East Indies, 
British West Indies, 

1 Britisli Gumna, San Do- 

Tin 

... 2I.48fl.3n 

1 rningo. 

[ British East Indies, United 
i Kingdom, Ni'tlierlands, 

I Italy, Germany, British 

1 Australasia. 

Soap 

... * 900,841 

1 United Kingdom. Prance, 

' Germany. 


Among the exports (luring the same period were : — Chemi- 
cals, drugs, and dyes, 14.474,323 clols. (1903, 13,097,601) ; 
hides and skins, 6,414,638 dols. (1903, 5,290,94H) ; paints, 
2,766,581 dols. (1903, 2,3:)0.937) ; glass and glassware, 
1,978,481 dols. (1903, 2,150,699). 

Hbighi.m ; C’hemical Industry in . 


tong, valued at 3,792,943 dols., as against 816,478 short 
tons, valued at 2,089,341 dols., in 1902. The production is 
reported as crude gypsum, land plast'^r, plaster of Paris, and 
wall plaster, according to the condition in which the gypsum 
hrst reaches the market. The figure given as that of the 
total production is, therefore, an estimate arrived at by com- 
puting the whole output as crude gypsum. The total value 
given is that of the product in its different forms as it 
reaches the market. 


IX.— BUILDING MATERIALS, Etc. 

Ckment Industry in Canada. 

Eng. and Mining J., Sept. 15, 1904. 

The Portland cement industry is making rapid strides in 
Canada, and the time is approaching when the requirement 
of that country will be supplied entirely by domestic manu- 
facturers. The chief centre of the industry is in Ontario, 
which made 695,260 barrels in 1903, as compared with 3J,924 
barrels ten years ago. There were nine plants in operation 
and four under construction. 


Foreign Office Annual Series, No. 3275. 

The glass exports, which were so well maintained in 1902, 
showed a considerable decline in value during 1903, the 
actual loss on the comparison being 122,720/. This decrease 
was mainly due to the lessened demand from the United 
Kingdom, the United States, Germany, Australia, Canada, 
and Japan. The total volume of the exports of glass from 
Belgium in 1903 was 237,501 tons, w^ith a valneof 3,578,120/. 

The cement iiidustry, as far as the export trade was con- 
cerned, made good progress, the figures being 599,091 tons, 
with a value of 623,040/., increases of 10 per cent, on the 
volume and 2*5 per cent, on the value over 1902. The 
countries to which large quantities of this material were . 
exported were the United Kingdom (208,159 tons valued at 
216,484/.), Canada (29,7 1 7 tons), Cape Colony (22,906 tons), 
the United States (90,137 tons), and the Netherlands 
(51,308 tons). 

The decline noted in the sugar expoits of 1002 con- 
tinued during 1903, and the total exports fell from 134,394 
tons in 1902 to 116,655 tons in 1903, this latter quantify 
being exactly half the amount of the volume exported in 
1901. 

V.-PREPARING, BLEACfJING, Etc., 

TEXTILES, YARNS, AND FIBRES. 

Wbigiittno of Silk ; Effeot of Excessive on * 

TDB PRESENT POSITION OF THE SlLK INDUSTRY, 

A. Bolis. Chem.-Zeit., 1904, 28, 796—797. 

The present depressed state of the silk-manufacturing 
industry is attributed to a variety of causes, namely, the 
high price of raw silk, competition of Tussah and “ artificial ” 
silks, and of mercerised cotton, and other causes, but 
especially to the loss of confidence in the durability of silk 
fabrics which has been brought about by the practice of 
excessive weighting. VV'eightings may be divided into three , 
classes, according to the proportions employed, namely, 
those amounting to (1) not more than 50 per cent., (2) 
from 50 to 150 per cent., and (3) from I '>0 to 300 per cent, 
of the weight of the silk. Only the first of these, it is 
considered, should be used. To control the practice of 
weighting, the author advocates, with Pinchetti, the estab- 
lishment, mall silk-manufacturing centres, of public labora- 
tories, where the nature of the weighting agents used 
could be examined, and their amount determined. More- 
over, it is believed that much useful work could be done 
by such laboratories in investigating the action of weitrhting 
agents on the tenacity, &c. of the fibre, and in fixing with 
some degree of precision, the proportion of charge which 
may he safely allowed.— E. B. 

VII.— ACIDS, ALKALIS, Etc. 

Gtpsdm Pkoduotion of the United States. 

Eng. and Mining J., Sept. 15, 1904. 

According to the Geological Survey, the output of 
gypsum in the United States in 190.3 was 1,041,704 short 


X.— METALLURGY. 

Iron and Stehl Production of France during the 
FIRST Six Months of 1904. 

Bd. of Trade J., Sept. 29, 1904. 

The French Journal Officiel of 25th September publishes 
statistics relating to the production of iron and steel in 
France during the first six months of 1904, with comparative 
figures for the corresponding period of the precelmg year, 
on which the following table is based : — 



First Six Months. 


1903. 

1904. 

Cast iron— i 

Purge pig 

Foundry pig 

Tons. 

1,09.5,120 

270,301 

Tons. 

1,193,214 

287.423 

Total 

1,30.5,421 

1,480,6.37 

Iron— 

Wrought iron (various) 

Sheets, 

296.554 

23.191 

Si 


Total 

318,746 

279,264 


Steel- 

Kails 

Wrought steel (various) 

Sheets....... 

118,611 

394.740 

163,290 

1.37,019 

464,120 

149,911 


Total 

flflli,67l 

761.«50 

Bessemer and Siemens-Martin ingots — 

942,068 

1,042,073 


Sardinia; Mineral Production of . 

Foreign Office Annual Series, No. 3268. 

The following table gives the quantity and value of 
minerals produced in Sardinia in 1903 : — 


Minerals. 


Zinc— 

; Oalamme 

j Blende 

j Lead 

Silver 

Arsenic 

Manganese 

Antimony 

Liarnite 

Anthracite 

Copper 

Total 


Quantity. ' 

Value. 

Tons. ! 

£ 

112.547 1 

621,010 

11,32.3 1 

46,620 

40.761 1 

207,478 

401 

9,485 

49 ; 

160 

742 

930 

1,386 

4,494 

^ 28,187 

^4,240 

20 

1 141 • 

742 

; L212 

198,147 

1 ' 810,323 
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109, 2S3 tons of zinc ore were exported, and also 32,380 
tons of lead ore and 8134 tons of pig lead. 

146,990 tons of salt were mined during the year; the 
export amounted to 3244 tons. 

XII.--FATS, FATTY OILS, Etc. 

Oil-Seed and Otl-Cakb Exports from Odessa. 

Foreign Office Annual Series, iVo. 3277. 

liavison is the most important oil-seed as regards the 
export trade, 53,000 quarters being exported from Odessa 
during the period between August 1, 1903, and dune 1904. 
The bulk of this was shipped to Hull. \'ery little business 
WHS dune in rape seed or colza from this port, and only 
3,000 quarters of colza were exported from Odessa (all to 
Ratterdam and Marseilles) during the same period, while 
the total amount of rape seed shipped from the port (to 
Hull and Rotterdam) was 1100 (piartcrs. The prospects 
for rape seed aod colza this year, both as regards quantity 
and quality, are poor. 

Tlie following comparative table sIioms the quantities 
exported in 1901 -.3 inolusive : — 




Qiiftiititv 


Articles. 


11101. 

1002. 

liKl.3. 


'fonH. 

Tons. 

! 'Pons. 

Linseed 


1,1122 

2,!MI2 

Hemp seed 

I,s63 

.3,170 

1.501 

Ravison 

LfitS 


u.iso 

Miist.'ird see 1 

t • 

loo 

1 31 

(.lolza 


i 1M7 

1 

Other o'l seed> 

!! ]*i44 

.3.77.3 

1 .ISO 

Total 


lL‘2r)i 

19.120 


32,018 tons of oil eako were exported in 1903, compared 
nith 30,450 tons in 1902, aod 29,518 tons in 1901 ; of these 
quantities, the following came to the United Kingdom: — 
1903, 4900 tons ; 1902, 5370 tons ; 1901, 7560 tons. 

Olive Oil Production or Sardinia. 

Foreign Office Annual Series, No. 3268. 

'I'he production of olive oil in the province of Cagliari, 
which was very small in the preceding years oMting to the 
invasion of the Mosca olearta (olive fl)'), has incfeased now 
this insect has disappeared, and it reached 606,345 galls, in 
19<i3; the province of tSiissari produced 748,429 galls, — a 
total of 1,354,774 galls., compared with 1,175,280 galls, in 
1903, and 1,120,258 galls, in 1901. 

XV.---MANURES, Etc. 

Chemical Manuukk ; Consumi’Tton of in Italy. 

Foreign Ojffice Annual Serie.s, No. 3265. 


I metric tons of ammonium sulphate annually. It comes 
mostly from the United Kingdom. Italy produces barely 
I one-third of the consnmption. The eonaumption of potas- 
I sium sulphate and chloride is still limited as compared with 
! the consumption of other manures. Owing to the high 
! cost of transport they are used almost in a pure state. The 
I importation amounts to about 3,000 metric tons, and is 
, from Stassfurt. In addition to these, large quantities of 
nitrogenous organic manures, such as guano, blood, dried 
; meat, horns, refuse from tanneries, 8tc., are ured in Italy 
for agricultural purposes. It is difficult to give the exact 
i quantity used, bat there is no doubt that its value amounts 
to several millions of francs per annum. 

XVI.^SUGAR, STARCH, Etc. 

Sugar Production op Franck. 

Bd. of Trade J., Sept. 29, 1904. 

The Journal QfficteJ of <3th September contains statistics 
of the production of sugar in France during the 1908-4 
cainpnigii (Ist September, 1903, to Slst August, 1904). 

' In 19t)3 4 the number of sugar factories working iu France 
was 292, as compared Avith .319 during the previous cam- 
paign. The total quantity of sugar despatched from the 
factories (expressed in terms of refined sugar) amounted 
to 769,291 metric tons in 1903-4, as compared with 825,274 
metric tons in 1902-3. 

Sugar Production of Germany, 

I Rd. of Trade J., Sept. 22, 1904. 

The Reknsanzeiger forSeptemher 14th publishes statistics 
of th(‘ production of sugar iu Germany during the campaign 
1903-4. In 1903 -4 the quantity of raw beet used iu sugar 
manufacture was 12,706,527 metric tons, as compared Avith 
1 1,255,958 metric ton«* during the 1902-3 campaign; the 
amount of raw sugar produced iu 1903-4 was 1,662.814 
metric tons, against 1,503,703 metric tons in 1902-3 ; whilst 
the production of refined sugar amounted to 1,411,129 
metric ton.s in 1903-4, as compared with 1,367,086 metric 
tons in 1902-3. The total output of sugar (raw and refined) 
during the period from September, 1903, to August, 1904, 
: expressed in terms of raw sugar, was 1,929,415 metric tons, 

I us compared with 1,755,897 metric ions in tlie corresponding 
months of 1902-3. 


XVII.^BREWrNO, WINES, SPIRITS, Etc, * 

Alcohol ; Duty-Free 

Pkarm.J., Sept. 1904. 

\ The following statement has lately been issued by the 
i Treasury Department: — 

j Return for the Years 1902-3 and 1903-4, respectively, 
shotting the Applications for Eremption for (V) Trade 
j Purposes; (2) Scienlifc or Educatumal Purposes. 


The amount of chemicHl manures eon.snmed annually in i 
Italy is about 477,500 meiric tons. Snperphoi-phates are pre- 
pared and consumt din large quantities. TheaiinuHl consuinp* 
tion of phosphates in Italy is at present about 400,000 metric | 
tons, whereof 370,000 metric tons are mineral phosphates, , 
the remainder being prepared with bone powder or with 
bone ashes. The greater part of the phosphates is prepaied ; 
at the 50 more or less important factories in Italy. The | 
quantities imported from France, the United Kingdom, and ; 
Belgium are no longer very considerable. Thomas slag is ira- i 
ported from Luxemburg, Belgium, and in smaller quantities j 
from the United Kingdom. The consumption thereof has | 
increased considerablj during the last few years. Bone 
dust is used to a certain extent in its natuial state without 


Applications fori rude iiurposes:— 

Number received 

„ fiinnited 

Quantity of spirit on Avhieh exemii- 
tK>n wa.s granted 

Applications for scientific or educations) 
purrioses :— 

Number received 

„ granted 

Quantity of spirit on which exemp- 
tion was granted 


1 1{H)2 ,3. 

1 1903-4. 

1 

51 

i 30 

: 8 

! t4 

*.311 

*206.4i'2 

• «5 1 

53 

,i "" ! 

t27 

j *358 

1 *2,872 


any special preparation, but it is not of much importance. 
The consumption of sodium nitrate in Italy is not so im- 
portant as in other countries, but it is on the increase, and 
has already reached 20,000 metric tons, almost all from 
Chili. Italian agriculture also consumes about 12,500 


• These figures represent the total numlier of proof gallons of 
spirits used duty-free for the resficctive purposes in the year to 
which the figures itilate. 

t These numbers are in addition to the applications graiited in 
the prerious year, the privilege not being limited to one year, but 
continuing year by year until revoked. 
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Spirit (Branntwkin), ani^ Waste Liquors from its 

Beotification ; Untaxed DKLrvBRY of for 

Technical Purposes in Hussia. 

Z. Spiriiusind,t 1904, 27, 381. 

By nn order of the Imperial Oouncil, confirmed by the 
Tsar, and dated May 12, 1903, the Russian Minister of 
Finance was authorised to allow, experimentally for three 
years, the untaxed delivery of spirit and of waste liquors 
from spirit rectificHlion, in the denatured condition, for 
technical purposes, for lighting, heiiting, and power pur- 
poses, for the preparation of pharmaceutical products, for 
hygienic and medicinal purposes, and for disinfection, and 
to fix the conditions under which the delivery and the use 
of denatured untaxed spirit can he permitted. According ! 
to the regulations issued on June 18, 1903 by the Ministiu- 
of Finance, spirit which is to be denatured for the above 
mentioned purposes inu^^t have an alcohol content not less 
than 85® Tralles. If, instead of ordinary raw spirit, a 
product containing more than 1 per cent of fusel oil is I 
denatured, this fact must be stated upon the containing 
vessel when such denatured spirit is sold. Spirit for 
beating, lighting, and power purposes, Ac., must he dena- 
tured as usual by the addition of a mixture of substances 
according to the prescription of the Technical Committee 
of the Department of Indirect Taxation ; spirit for technical 
purposes, in which the ordinary denaturing process cannot 
be applied, can he denatured by other means, to be specially ' 
defined for each case. Mixtures for the ordinary denaturing | 
process are to be bought at the bonded spirit w’arehouses ; i 
materials for special denaturing processes may be purchased i 
privately, but, before being used, must be submitted to j 
examination ' in the Cential Chemical Laboratory of the 
Ministry of Finance or in the Laboratory of the Govern- 
ment Excise Department. The amount’ of spirit to be 
denatured must in each case be not less than 10 wedro C123 
litres). — A. S. | 

X/X.— PAPEfl, PASTEBOARD, Etc. j 

Tulp and Pulp Wood i Canadian Export op . | 

U.S, Cons, Reps,, No. 2058, Sept. 17, 1904. i 

The statistics for the fiscal year 1904 show that, while ' 
the expoit of wood pulp from Canada decreased, the i 
expoit of the raw material (pulp-wood), all of which goes I 
to the United States, increased The value of total export ' 
of pulp-wood in 1901 was 1,758,049 dols , an increase over 
1903 of 229,489 dols. The total exj'ort of pulp decreased j 
23 per cent., the value being 2,409,074 dols., against 
3,150,943 dols. during the previous year. The falling (fff j 
was chiefly in the export to CJreat Britain, the value of i 
which decreased 51 per ceut,, from 1,129,173 dols. to ; 
548,1 20 dols., while the value of exports to other eountries 
fell from 220,002 dols. to 52,912 dols. The value of i 
Canada’s total exports of paper, however, rose from i 
849,519 dols. to 1,097,212 dels., an increase of 247,093 dols., { 
or 29 per cent, of the total value of the exports during | 
1903. Great Britain took 447,672 dols. worth ; the United | 
States, 163, OoO dols. worth; and other countries, 480,531 ' 
dols. worth. j 

XX n,—EX PLOSl VES, MA TCIIES, Etc. 

Explusivks imported into Natal. ! 

Bd. of Trade Sept. 29, 1904. 

A Government notice (No. 554 of 1904) issued by 
the Natal Clolonial Sec.refary, on Aug. 22, 1904, lays down 
the tariff fees payable for the examination b> the Govern- 
ment chemist of dynamite and other explosives imported 
into Natal, as follows . — For the first 100 cases of dynamite 
or other explosive, lOs.; for every additional 100 cases or 
part of JOU cases, 5.s'. One sample trom each 100 cases or 
part of 100 cases must he sent to the Government laboratory 
for examination, and cases of detonators will be regarded 
ts separate shipments of explosives. 
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ipatent 

N.B.— In these lists, [A.] means “Application for Patent,** and 
[0.8.] “ Complete 8|)6cification Accepted*' 

Where a Complete Speoidoation accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Sfieciflcations thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I.— PLANT, APPARATUS, AND MACHINERY. 

[A.] 20,154. Hecht and Rott. Safety containers for 
inflammable liquids.* Sept. 19. 

„ 20,184. Thnnipson (Mairicardi). Furnaces. 

Sept. lt». 

„ 2u, 27 6. Aktiebolaget Separator. Centrifugal sepa- 

rators, [Appl. in Sweden, Oct. 8, 1903.1* 
Sept. 20. 

„ 20,297. Campbell. Furnaces. Sept. 20. 

20.641. Parry. Machinery for separating pulveru- 
lent and granular substances from mixtures 
containing some. Sept. 26. 

„ 20,857. Kosialek. Filters.* Sept. 28. 

„ 20,938. Shiels. Apparatus for heating, cooling, 

evaporating, condensing, &c. Sept. 29. 

„ 20,942 The (Cotton Seed Co., litd,, and Stanley. 

Drying apparatus. Sept. 29. 

„ 20,984. Pearson. uwrfer X\T II. B. 

„ 2 1,0 >2. Oakley. Wa'.hing machine. Sept. 30. 

,, 21,088. Wilkins and Overend. Sec under X. 

[OS.] 22,057 (1903). Doyle, Furnaces. Sept. 28. 

„ 28,525 (1903). Mechwurt. Filtering apparatus. 

Oct. 5. 

„ 642 (1904). Pidgeon. Rousers for mixing pur- 

poses, Oct. 5. 

„ 15,389 (1904). C’zapikowski. Filters. Oct, 5. 

„ 16,588 (1904), Matcham. Combined rotary kilns 

and dryers. Sept. 28. 

„ l/,270 (1904), France. Sprinkler for liquids, 

semi-liquids, and pulverulent materials. Sept. 28. 

„ 17,772 (1904), Forbes Filtering apparatus. Oct. 5. 

,, 17,9.57 (1904). Tobler and Kheinische Webstuhl 

uud Appretur Maschineufabr, Drying apparatus. 


II.— -FUEL, GAS, AND LIGHT. 

[A.] 20,125. Hawliczek. Recovery of by-products 
resulting from the destructive distillation of coal 
in “ bee-hive” coking ovens. Sept. 19. 

„ 20,277. Abel (Siemens und HalskeA.-G.). Manu- 

facture of incandescence bodies for electric glow 
lamps. Sept. 20. 

„ 20,326. Craig. See under VII. 

„ 20,371. Rincker and Wolter. Production of oil 

gas.* Sept. 21. 

»» 20,784. Chalk Power Gas Synd., lAd., and Pearson. 

Process for the coutinuous and concurrent pro- 
duction of fuel gas and lime. Sept. 27. 

„ 20,846. Wilson. Gas producers. Sept. 28. 

„ 20,870. Koppers. Process of and apparatus for 

obiuining bj -products in the dry distillation or 
gasification of fuel.* Sept. 28 
[C.S.3 21,300 (1903). Shedlock. Artificial fuel and the 
manufacture thereof. Get. 5. 

I, 24,588 (1903). Settle and Padfield. Manufacture 
of coal gas. Oct. 5. 

„ 18,262 (19u4). Koppers. Coke ovens. Oct. 6. 

,, 18,291 (1904). Cotton. Process and apparatus for 

generating a combustible gas from oarbonaoeoui 
liquids. Got. 5. 


1 
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m,— DESTRUCTIVE DISTILLATION. TAR 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[A.] 20,697. Imray (MeUter, Lucius und Brtlninp). | 
Process ff»r purifyinj^ orthonitrotoluene. Sept. 2r‘. | 

„ 20,870. Koppers. See under II. j 

IV.—COLOURING MATTERS AND DYESTUFFS. ' 

[A.] 20,527. Newton (Bayer and Co.). Manufacture i 
of new anthracene dyestuffs suitable for dyeing ' 
and printing. Sept. 23. 

„ 20,697. Tinray (Meister, Lucius und Bn'iniug). 

See under III. 

[C.S.] 24,409 (1903). Rausford (Casseilaanl Co.). Manu- 
facture of o-nilro-o-amido-p-acetumidophenol, and 
dye%tuffs therefrom. Sept. 28. 

„ 25,541 (1903). Newton (Ba^er and Co ). Manu- 

facture of oxyanthraquinonos. Oct. 5. ' 


V.— PREPARING, BLEACHING. DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 20,178. Johnson (Badische Anilin und SodaFabrik). 
The discharge of dyed textile fabrics. Sept. 19. 

„ 20,513. Sutherland. Method of cleansing or de- 

guraming stalk fibres. Sept. 28. 

„ 20,637. Valette. Manufacture of artificial silk.* 

Sept. 20. 

„ 20,664. Ward and Kenwonhy. Apparatus for dye- 

ing and trenting textile fabrics and materials. 
Sept. 26. 

„ 21,079. Calico Printers’ Assoc , Tdd., Bryce-Smith 

and Hanson. Printing woven fabrics. Oct. 1. 
[C.S.] 20,073 (1903), Mullers and Spindler. Manufac- 
ture of figured plush St-pt. 28. 

„ 20,942 (1903). Naeyer. Dyeing vats. Oct. 

„ 17,240 (1901). Destree and Wiescher. Dyeing of 

hanks or jams. Oct. 5. 

17,242 (1904). Krais and The Bradford Dyers* 
Association, Ltd. Finishing piece goods. Oct. 5. 


VII.— ACIDS, ALKALIS, AND SALTS. 

[A.] 20,195. Imniy (Meister, Lucius und Bdining). 
See under XX. 

„ 20,241. Fryklind. J*roces8 for producing ammonia 

or ammonium salts from nitrogenous organic 
substances containing a high percentage of water. 
Sept. 20. 

„ 20,326 Craig, Obtaining carbonic acid gas from 

the pnuiucts of cirbonaceous combustion, and 
apparatus therefor. Sept, 21. 

„ 20,652. Hargreaves. Production of sulphate of 

baryta. Sept. 26. 

„ 20,784. (’balk Power Gas Synd., Ltd., and Pearson. 

See under 1 1, 

„ 20,835. Hargreaves. Generation and application 

of chlorine. Sept. 28. 

„ 20,952. Escholmann, Harmuth, and Tov. Tentelev- 

skago Ximichesk Zavoda. Apparatus for the 
manufacture of sulphuric anhydride * Sept. 29. 

[C.S.] 24,806 (1903). Hinz. See under XI. 

,. 26,668 (1903). Meurer. Producing metal sulphates 

or other salts from metal sulphides aud sulphide 
ores containing iron. Oct. 5, 

„ 4487 (1904). Granior. See «nder XI. 


VIII.— GLASS. POTTERY, AND ENAMELS. j 

[A.] 20,879. Bredel. Manufacture of quartz glass from j 
quartz sand, silica, and the like.* Sept. 28. | 

„ 20.880. Bredel. Manufacture of articles from ■ 

quartz glass.* Sept. 28. I 


UST. V 

- 


[C.S.] %686 (1908). Stanley and Jeffbote. Prooess and 
apparatus for applying glazes, enamels, and , 
bodying material to bricks, tiles, and like goods. 
Oot. 6. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS. 
AND CEMENTS. 

[A.] 21,018. Bottomley and Paget Attachment of 
metaU to fused .silica and aualugoii.s materials. 
Sept. 30. 

[C.S.] 25,686 (1903). Stanley and Jeffcote. See under 
VIII. 

„ 26,115 (1903). Hoilgkinsnu. Impregnating wood 

and other porous materials to protect against 
dimp, fungus, or inBcctu, or for colouring. Oct. 5. 

X.-METALLURGY. 

[A.] 20,159. GillicB. Apparatus to be used in the separa- 
tion and recovery of sulphides from their ores.* 
Sept, 19. 

„ 20,160. Gillies. Apparatus for recovering zino and 

other sulphides from their ores by the wet or 
chemical process.* Sept. 19. 

,, 20,300. Ogle, Sulmau, and Picard. Treatment of 

ores, sliines, ami the like. Sept. 20. 

„ 20,468. Duncan. Manufacture of steel.* Sept. 22. 

„ 20,542. Thompson ([Wickels Metallpapier Werke). 

Substitute for tin foil, and process for making the 
same.* Sept. 28. 

„ 20,543. Armstrong. Furnaces or apparatus for 

obtaining zinc. Sept. 23. 

„ 20,656. Auchinachle. See under XI. 

„ 20,782. Bloxam (Soc. Anou. d’^tudes Eleotro- 

chimiques). See under XL 

„ 20,797. Fink-Huguenot. Process for the prepara- 

tion of metallic oxides by direct oomboition of 
the metal, and apparatus therefor. [Fr.' Appl., 
April 19, 1904.]* Sept. 27. 

„ 20,842. Crosthwiite. .\lloy. Sept, 28. 

„ 20,877. Goodwin and Hollidgo. Magnetic separators. 

Sept. 28. 

„ 21,018. Bottomley and Paget. See under IK. 

„ 21,081. Dawes, Magnetic separators for orez, &o, 

Oct. 1. 

„ 21,088. Wilkins and Ovorond. Puddliug and heat- 

ing furnaces. Oct. 1. 

[C.8.] 14,398 (1903). Worsey and Hoal. Extraction of 
gold from gold ores. Oct. 5. 

„ 21,324 (1903). Dawes. Magnetic separators for 

ores, &c. Oct. .5. 

„ 23,333 (191)3). Moss. Magnetic separators for 

ores or like materials. Sept. 28. 

„ 25,218 (1903). Rouse and Cohn. Method of con- 

verting powdered iron ore or iron waste or 
natural iron sands into briquettes or lamps. 
Sept. 28. 

„ 25,794 (1903). Hadfield. Manufacture of manganese 

steel. Oct. 5. 

„ 26,668 (1903). Meurer. See under Vil. 

„ 9584 (1904). Routin and Monraille. Metallic alloy. 

Sept. 28. 

„ 16,205 (1904). Kdelmann and Wallin. See under 

XL 

„ 17,038 (1904). Meadows. Preparing metallic 

mixtures. Sept. 28. 

XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 20,285. Martin. Fireproafing electric cables. 
Sept. 20. 

„ 20,656. Aacbinachie. Continuous electric furnaez ‘ 

for reducing metallic oxides and other componods. 
Sept. 26. 

„ 20,782. Bloxam (Soo. Anon. d*]^tudes Eleotro- 

chimiques). Electrolytic extraction of zinc from 
its ores, a^ apparatus therefor. Sept. 27. 
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[A.] 20309. British Thom!aoo>]Iouston Co., L(^|(denera] 
Electric Co.). Electric furnaces. Sept. 27. 

„ 20,810. Briiibh 'I'homAoii'HoQftun Co., Ltd. (General 

Electric (’o.), Electric furnaces. Sept. 27. 

[C.S.] 14,»09 (1903). Dutertre and Nodet. Electric 
roasting oven. Sept. 28. 

24,806 (1903). Hinz. J^rocess for the electrolytic 
manufacture of peroxides of ujacnesiiim and zinc. 
Oct .'i. 

„ 25,^.13(190.3). British Tfiom^on-lioutton Co., Ltd. 

(General Electric Co.). Insulating material for 
electric conduclors. Oct. 5. 

„ 4487 (1904). Granier. J^rocess and uppuratus for 

the manufacture of nilpl<ate of copper and caustic 
alkalies by the electrolysis of alkaline chloiides. 
Oct. 5. 

„ 1 2,188 ( 1 904). Tourneur. Producing electric energy 

by the utiIl^ation of the chemical energy of any 
suitable combustible without the empl<»yment of 
thermal engines. Sept. 28. 

„ 16,206 (1904), Edelmann and Wallin. Electric 

furnaces and the extraction of zinc bj means of 
the sHiiic. Oct. Cl. 

XIL-FATTY OILS, FATS, WAXES. AND SOAP. 

[A.] 20,185. Ambleston. Apparatus for removing or 
extracting the oil or oily fibre from nuts, e.ff., 
palm nuts. Sept. 19. 

„ 20,474. Boult (Burton). Process of manufacturing 

hydroxj stearic acid from oleie acid. Sept. 22. ' 

XIIL- PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(A.) — Pigments, Paints. 

[A.] 21,062. Bennett and Mastin. Manufacture of pig- 
ments. Ocf. 1. 

• (C’.) — India-Rubbkk. 

[C.S.] 7795 (1904). Karavodine. Treatment and utilisa- 
tion of waste vulcanised rubber and ebonite. 
Oct. 5. 

„ 17,313 (1904). I’rice. Process for the devulcanisa- 

tion or regtneration of rubber Avuste. (Jet. 5. 

XIV.— TANNING, LEATHER, GLUE, SIZE, Etc. 

[C.S.] 17,979 (1904). Muller. Manufacture of imitation' 
leather. Sept. 28, 

„ 18,135 ( 1904). Pick. Pi ocess and composition for 

treating leather. Ocf. 5. 

XVL— SUGAR, STARCH, GUM, Etc. 

[A.] 20,166. Gonville and Jarvis. ('uramelisation of 
carbohydrates. Sept. 19. 

[C.S.] 15,297 (1904). Drewseu. Process of rauuufacturiiig 
products from cornstalks, sugar-cane, and analo- 
gous pithy stalks. Oct. 5- 

XVII.— BREWING, WINKS, SPIRITS, Etc. 

20,534. Nathan. Brewing beer. [German Appl., 
Oct. 7, 1903.]* Sept. 23. 

[C.S.J 26,360 (1903). Tiickfield and Garland, l'^oce^8 of 
recovering alcohol and other volatile matters from 
waste or other products. Sept. 28. 

XVIII.-FOODS; SANITATION, WATER 
PURIFICATION; & DISINFECTANTS. 

(A.)— Foods. 

[A.] 20,273. Bromheud (Chem. Fair. Helfenberg). See 
wider XX. 


[A.] 20,291. Kennedy. Treatment of milk.* Sept. 20. 

„ 20,292. Taylor. Cream substitute.* Sept. 20. 

„ 20,839. Hatinaker. Milk food and method of 

manufacture. Sept. 21. 

„ 20,840. llatmaker. Milk food and method of 

manufacture. Sept. 21. 

,, 20,658. Bernstein. Utilisation of the protein sub- 
stances of milk. Sopt. 26. * 

„ 20,88.5. Combret. Alimentary products constituting 

a phosphated vinegar. [Appl. in Belgium, Sept. 
28,1903.]* Sept. 28. 

[C.S.] 17,431 (1901). Grenard. Preserving compound 
for the eonseivation of eggs and other alimentary 
substances. Oct, 5. 

(it?.)— S anitation ; Water Pdripication. 

[A.] 20,889. Kremer and Schilling. Method of and 
apparatus for the b.acterial purification of sewage 
and the like.* Sept. 28. 

„ 20,984. Pearson. Apparatus for producing pure 

water by distillation, automatic and continuous 
in operation. Sept, 30. 

„ 21,059. No-ike. Method of aerating or oxygenating 

sewage, ( >et. I . 

[( .S.] 28,137 (1903). Bonuotte. Manufacture of a com- 
pound for preveot'.ng scale in steam boilers. 
Sept. 28. 

(C.) — Disinfectants. 

[A.] 21,053. Morgan. Method and process of disin- 
fecting.* Sept. 30. 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 21,101. Birkbeck (Brooks), Process for making a 
substitute lor cork. Oet. 1. 

[C.S.] 18,117 (1904). Bradley Paper-making machines. 
Sept. 28. 

XX.— FINE CHE-MICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 20,195. Imriiy (Mei-ter, Lucius und Brtining). 
Manufactine of iodine compounds. Sept. 19. 

20,273. Bromhead (Chem. Fahr. Helfenberg, Ltd., 
formerly Kugen Dieterich) Process lor pro- 
ducing a stable non -alcoholic solution of iron- 
peptone or irou-mariganese-peptonc.* Sept. 20. 

„ 21,047. Darzens. Manufacuiit' of certain aldehydes 

and intermediate products. [Fr. Appl., Nov. 28, 
I9v)3.]* Sept. 3o. 

[C4S»] 22,163 (1903). Zimniermaun (Chem. Fahr. aiif 
Aclien, vonn. E. Scheririg). Manufacture of 
acidyl derivatives of rufigailic acid alkyl ethers. 
Sept. 28, 

„ 26,480 (1903). Imray (Meister, Lucius und Brii- 

niug). Manufacture of pyrocatechol derivatives. 
Oct. 5. 

„ 15,784 (1904). Boult (F. Fritzsche und Co.). 

Manufacture of protocatechuic aldehyde. Oct. 5. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 20,157. Bonnaud. Paper and other surfaces for 
photographic printing. Sept. 19. 

„ 20,272. Shepherd. Colour sensitometers. Sept. 20. 

XXIL— EXPLOSIVES, MATCHES, Etc. 

[A.] 20,251. Nicolay. Match.* Sept. 20. 

„ 20,284. Hope. Explosives. Sept. 20. 

[C.S.J 24,511 (1903). Yonck. hlxplosives, Oct 5. 
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ANNUAL GENERAL MEETING, NE^? YORK. 
PHOTOGRAPHS. 

Tho CJolumbia University Groups may be obtained from 
Mr. Harry Coatant, f), West 3 1st Street, New York, and 
18. Alice Court, Brooklyn, N.Y. 

The Mount Vernon Groups may be obtained from 
Mr. G. Prince, Pennsylvania Avenue and 11th Street, 
Washington, I).C. 
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The Secretary is awaiting the receipt of particulars of 
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nny reasonable quantities of ores containing uranium, 
■vanadium, tungsten, or molybdenum, free on board, Denver, 
<'Jo]oradc>. ]\Iembers should communicate direct with Mr. 
Frenzel. 


COMMUNICATKJNS. 
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•under Rule 43 of the Bye laws the Society has the right of 
•prioiity of publication for three months of all such papers, 
infringement of this Bye-hiw renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
<)0 furnished to the author. 
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Changw of iSaiirwtg, 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of nddres^ses is also to he 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached totheappUcurioS 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Aykroyd, H. E., l/o llkleyj Ashdown, Apperi^y Briaire 
near Bradford, Yorks. “ / 

Baty, Ernest J., l/o Birkenhead { Nimclosfi, Prinhe^g 
Avemie, West Kirby, Cheshire ; and (Journal) 

The Dee Oil Co„ Saltney, near Chester. 

C* 
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Bennie, P. McN. : Journals to Fitzgerald and Bennie 
Laboratoriea, T.O. Jlox IIH, Kiagara Falls, NX, 
U.S.A. 

Bolum, Dr. 11. W., l/o Leith Technical College ; 2, Summer- 
field, Leith, N.R 

Cameron, Alex., l/o Lexham Gardens : Whitcher Place, 
Kochester lioad, Cumden Road, N.AV. 

Caspari, Dr. W. A., lo Langham Hoad; 28, Co^eshill 
Road, Teddington. 

Clayton, Dr, G. Christopher, l/o Maldoii Lodge; Ktonfield, 
Wavcrtree, liiverpool. 

Cleveland Chemical Society; .Journals to c/o Prof. C. F. 
Mabery, Case School of Ai)pliod Science, Cle\ eland, 
Ohio, U.S.A. 

Connor, Chas. C. ; all communications to 4, (Queen’s Lime, 
Belfast, Ireland. 

Cronquist, G. W., l/o Sweden; Rhenauia (’hainotte und 
Dinas Firebrick Co. Ltd., Bendorf a/Rhein, Germany. 

De Wilde, IVof. P. ; Journals to Hotel d’Orieut, Pone, 
Algeria. 

Evershed, F. ; all communications to Kenley, Surrey. 

Fitzgerald, F. A. J,; .Tonruals to Fitzgerald and Bennie 
Laboratories, P.O. Box 118, Niagara Falls, N.Y.. 
U.S.A. 


animal ^tntral ■fifimmgr, 

NEW YORK, 1904. 


I The following is an oatline of the proceedings of the 
I Annual General Meeting and the excarsious connected 
I therewith. It is impossible to give adequate expression 
1 here to the deep debt of gratitude which the visitors owe to 
those fellow members and ladies, not only in New York, but 
i in all the other cities visited, who devoted themselves so 
j unsparingly in order to uphold the traditions of American 
; hospitality and make a record meeting. 

It i8*hoped to publish detailed reports of visits to works- 
I and other places of interest as they come to hand. For 
, this the Council will be to some extent dependent on the 
1 further courtesy of those manufacturers and others who 
have already laid the Society under so deep an obligation. 

; NEW YORK. 

I The following is a list of the committees charged ivitb the 
, various arrangements for the New York meeting and for 
I providing tb»‘ facilities of travel In connection with the 
I visits to various other cities included in the progi amine of 
I entertainment : — 


Hodgkins, D. 11., I/o Newark ; 82, Lafayette Avenue, Passaic, 
N.J„ U.S A. 

Lessing, Dr. R,, l/o Brunswick Square; c/o Gas Light and 
Coke Co., Tar Works, Peckion, K. 

McGowan, Wm., l/o Neilston ; l^isscx VV^harf, Narrow Street, 
Liraehouse, L. 

Mond, Hobt. L, ; Jouiuals (temporarily) to c/o Thos. Cook 
and Son, Cairo. Egypt. 

Munroe, l^rof. Charles K., l/o ('olumbisn l/'niver'»ily ; 
George Washington University, Washington, D.C., 
U.S.A. 

Neilsou, I’hos., l/o Mexico ; ITighlaod Bay Smelter, 
Murray, Utah, U.S. \. 

0‘Brien, (daude H. ; all communications to Taiuiiiiua, 
Navua, vid Suva, Fiji. 

Oglesby, W. R. ; Journals to c/o Alma Cement Co., Wells- 
ton, Ohio, U.S.A. 

Olshausen, B. A., l/o New Y’ork; 1505, St. Andrew’s Place, 
Los Angeles, Cal., U.S.A. 

Parker, Chas. E., l/o New Street; 151. College Avenue, 
New Brunswick, N.J., U.S.A. 

Pizey, J. H., l/o Muswell Hill ; Anchor Chemical Works, 
Provanmill, Glasgow . 

Hawson, Christopher, l/o New York; 44, St. Augustine’s 
Hoad, Bedford, 

Roicow, J. F., 1, 0 Norwich, Conn. ; P.O. Box 417, Boonton, 
N.J., U.S.A. 


Tilley, Jas. W., l/o 
London, S.E. 
Vernon, H. If., l/o 
N.Y., U.S.A. 


Brixton Hill ; 95a, Southwark Street, 
Jiausanne; Cornell University, Ithaca, 


Wingate, Hamilton M., l/o Wynell Road ; 90, Queenswood 
Road, Forest Hill, S.E. 


I 
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MEMBER OMITTED PROM LIST. 

O.M. Kearns, H. W., Baxendeu House, near Accrington, 
‘Dyer. 

CHANGE OP STYLE, 

His Majesty the King has been pleased to confer the 
honour of Knighthood on Mr. Thoa. Stevenson, M.D 
Guy’s Hospital, S.E. 

Beatbg. 

Chattaway, Wm., Apothecaries’ Hall, London, E.C. Oct. 7. 
Pattinson, Dr. H. S., Newcastle-ou-Tyne. Oct. 26. 

Storar, John, of Reckitt and Sons, Ltd., at Coniston Lodge, 
Hornsea. Oct. 6. ® 


British Committee 


K. l)iv(*rs. 

It. W. (iroeff, 
SHiniie) Ball 
B. Heinimrwuv, 

B E. 11. New IuihIs. 


The Pi-esidcnt. 

I r. B Poww. 

1 Bovertoii Ri*»hvo(Kl, 
W. S, Squire, 

Tlios, 

T. J. WrannieliiUMer. 


New York (Committees. 
Kxecutice (^ommittce. 

11. Schweitzer, Cliiupmfui. 

J’. J. Piirkftr. Secreturv, 

H. tk \\ oodcock, Treasurer. 
Virgil Coblonlz. | i,„ve. 


Finance (Jommiftce. 

W. B, Nicliols, ('hainnnii. 
'handler. I T . 1 . Parker. 

B. A. Metz. I K (J. Woodcock. 


Hotel and Transport at ton Committer, 


(;. B, /abriskie. Chninuari. 


Leo Baekeland. 
De Laguel Haigh. 


Win. P. BofTniaiitc. 
(I'tlord Richardson. 


Enttrtainrnant and Programme Committee. 


E. G. Love, Chiurumn. 


T^ro Baekeland. 
jVliirstoii T. B igert. 
tlustav Drobegg. 


A. Ik Halloek. 

C. Stone, 

Ma-ximilian Toch. 


Invitation and Press Committee, 


E. J. 

W. F. Fuerst. 

R. W. Moore. 

W m. J. Schielfehn. 


Ix'derle, Chairman. 

R. C. Scluiepphaiis. 
H. \V. W ile.v. 

D. Woodman. 


Reception Committee. 


Virgil Coblcntz, Chainnan. 


A. C. Bedford. 

P. J . Butterw'ortb. 
W. B. (Cogswell. 
Thomas A. Edison. 
William U. Erhart. 
H. C, Grant. 
Edward Hart. 

J. Hasslacher. 

A. C. Humphreys. 


E. J. Jx'derle. 
Williain McMurtno.. 
Wm. H. Nichols, 
t^has. Pellew. 

Wm J, Schieffelin. 

F. Sehniewind. 

F. M. Smith. 

I. F. Stone. 

P. U. Zinsser, 


Ladies' 
Mrs. Charles E. 
Mrs. Leo Baekeland. 

Mrs. Marfton T. J^gert. 
Mrs. Virgil Goblentz. 

Mrs. Ernest J. Lederle. 

Mrs, Herman A. Metz. 

Mrs. Willis m McMurtrie. 
Mrs. Wm. H. Nichols. 


Committee. 

Pel lew, Chairman. 

Miss Parker. , 

Mrs. Thomas J. Parker. 
Mrs, (Jlifford Richardson^ 
Mrs. Wm. J Schieffelin. 
Mrs. Hugo Schweitzer. 
Mrs. Maximilian Toch, 
Mrs, Fred. G. Zinsser. 
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The nameB given above by no means exhaust the list of 
those who oo^oporated in Teceiving and entertaining the 
visitors. The Hotel and Transportation Committee made 
themselves responsible for the whole of the railway trip, for 
hotel accommodation in all cities vihited, and for transport 
'of baggage, while the work entailed upon the Executive and 
IFinauce Committees still engages their attention. Sub- 
committees of the Keception Committee met the various 
•steamers on arrival, and saw the visitors safely lodged in ! 
the Hotel Seville, Madison Avenue and 29th Street, the 
Society’s headquarters, where their comfort was looked after 
by Mr. L. Raegener, a member of the Society who is part 
owner of the hotel. 

Wkdnksdvy, Sei'tkmbkr Ttr. 

The programme began with a reception at the Chemi.sts’ 
</lub, 108, West 55th Street, at 9 p.in., at which some 
3.50 gue.sts were present, including many of the foremost 
scientists of Europe, who were passing through New York I 
oil their way to the Congress of Arts mid Sciences at i 
St. Louis. 

Thorsdav, Skj'tembkr 8th. 

After a council miieting at Havemeyer Hall, the general | 
meeting of the Society was held in (he Gymnasium of i 
Columbia University, llGth Street, Amsterdam Avenue i 
(this J., Oct. 15, 1904,924 — 92G). Among those present I 
were the President and President-elect, Prof. C. F. Chandler | 
(Chairman of the New York Section), Dr. H. Schweitzer 1 
(Chairman of the Executive Committee and Hon. Sec. of i 
the New York Section), Mr. T. J. Parker (Secretary of the ' 
Jieceptiou Cominiitee), President liemsen (Johns Hopkins i 
University), Prof. Hart (Lafayette College), Dr. Russell | 
W. Moore (U.S. Customs), Judge Waite, Dr. L. llaekeland, 
Dr. Charles Baskerville (College of the City of New York), 
Prof. M. T. liogert (Columbia University), Prof. W. H. 
Chandler, I^rof. V”. Coblentz (College of Pharmacy), Presi- 
•flent Humphreys (Stevens Institute of Technology), Dr. E.G. j 
Love, Dr. Wm. McMnrtrie (American Chemical Society), ' 
Dr. W. J. Schiellelin (Chairman, New York Section of Ame- I 
rican Chemical Society), Dr. H. W. Wiley (U.S. Department ! 
•af Apiculture), Mr. R. C. Woodcock, Prof. T. M. Drown 
<President, Lehigh University), Dr. Eames, President Finley ' 
♦(College of the City of New Y'ork), Prof. Dr. H. ErdinuDa 
(Berlin), Prof. Dr. Oscar Jiiebreich (Berlin), Prof. Mohlau ' 
<Dre8deii), Prof. Gstwald (Leipsic), Mr. Thos. Tyrer (past 1 
President of the Society), Dr. F. B. Power, Dr. K. Messel, i 
Mr. Max Muspratt (Vice-Presidents), Dr. J. Lewkowitsch ^ 
^Member of Council), and Mr. Eustace (’arcy (Chairman of I 
Liverpool Section). i 

Photographs were taken of the Council and also of i 
Members in front of the Library of Columbia University ; ; 
copies of these may be obtained from Harry Coutant, 18, 
Alice Court, Brooklyn, N.Y. (see notice, p. 963). 

Luncheon was provided in the open piazzas of Claremont, ' 
an old residence near the University and Gram’s Tomb, I 
overlooking the Hudson. Thence 24 automobiles took the I 
party for a drive through the upper part of the city, and ' 
by Riverside Drive and through Central Park to the Hotel ! 
^!>eville. ! 

At 7.30 p.m. the visitors were entertained at dinner by 
the New York Section at tlie Waldorf-Astoria Hotel, Fifth 
Avenue and 34th Street (see J.. Oct. 15, 1904, 926—927). 
Covers were laid for 270. On the dais, besides the 
President and President-elect, were Prof. C. F. Chandler 
(Toastmaster), President Ira Remsen, Profs. Ostwald, 
Liebreich, and MOhlau, Drs. Hallock, Wiley, and Schweitzer, 
Mr. Thos. Tyrer, I’resident Finley, and Mr. Clive-Boyley, 
British Vice-Consul. 

The menu was executed by Tiffany. The cover, in 
chromo-collotype, showed at the top a sketch of the port of 
New York and the arrival of a steamer, in the middle were 
the two licmispheres united by the scroll of the Society of 
Chemical Industry, and at the bottom the power station 
and Falls of Niagara. For each ^est there was a gilt 
three-handled loving-cup, a white chrysanthemum, and a 
leaf of laurel. 

Meanwhile the Ladies^ Committee entertained the ladies 
at a tbeatre^party« which was followed by a supper at the 
Waldorf-Astoria Hotel. 


By the courtesy of various memben of f^e New York 
Section, many visitors were made honorary members of the 
University Club and other important New York clubs. 

Friday, Septxaibkr 9th. 

Ed'cursion 1. 

Guide : Mr. T. J. Paricer. 

A^ichflls Chemical Co.'s Copper Refinery at Laurel EtilL 

Through the courtesy of this Company the steamer 
Quaker City took the party to the works, after inspecting 
which they were entertained at luncheon by the oflUoiali of 
the Company. Both ladies and gentlemen took part in thia 
excursion. 

Mr. Wm. H. Niohols, in welcoming the visitors, gave a 
short account of the growth of the works. Vears ago, he 
said, the enormous works over which they Lad been con- 
ducted consisted of a small plant worked by two men, of 
which he himself was one. Now the premises covered many 
acres of ground. The i;opper refinery was nearly twice as 
large as any other works of its kind in the world, and the 
amount of copper produced at Laurel Hill was over one- 
fifth of the total production of the world. He could not 
lay claim to the scientific knowledge possessed by many of 
those present, but he attributed his success and the succesf 
of the works to his knowledge of men, and hence to the 
men w'hom he had drawn around him to assist him. One 
of the first of these had been Mr. Herresboff, and he would 
add that these works were the first in the State of New 
York in which a chemist had been employed. He then 
called upon Mr. Herreshoff to address the company. 

Mr. Hkrrksuoff said that in largo works the usual plan 
was to cast the copper into plates, as had been shown. 
The impure copper contained gold and silver, for the com- 
plete removal and recovery of which the electrolytic method 
was employed. In addition to gold and silver, other metals 
that were never removed before by the ordinary firing 
methods — namely, arsenic, tellurium, selenium, and anti- 
mony, &c., which make copper very brittle — were also thus 
removed. Thu copper thus produced was of 99 per cent, 
purity. The success of (he electrolytic process had caused 
a great many mines to be opened which could never have 
been worked otherwise. Their method was the well-known 
series system. True, the multiple system was more 
generally used, but it was curious that the largest Works 
in the world employed a method that was generally oon» 
demned. In their method there were serious diffloultiet to 
be overcome, but certainly they had overcome them. 

In regard to the other parts of the plant, the reverberatory 
furnaces were very simple. The Bessemer converter had 
been first introduced 18 to 20 years ago in France, and wut 
now used largely in the West m large copper plants. The 
molten matte, as it came from the smelting furnaces, was 
run into bowls and air blown in to oxidise the sulpbun 
The matte consisted of 55 per cent, of copper, 20 per cent, 
of sulphur, and 25 per cent, of iron. The iron was very 
easily oxidised, but silica had to be supplied. In the 
cation of silica many difficulties were encountered. They 
confined themselves to the use of a brick lining, oonsistiog 
largely of silica, 85 per cent, or more. The thioknese of 
the bricks was about 1 8 ins. The revolving liquid inside 
caused a rapid combinatiou of the oxygen and iron. In 
15 minutes the conteuts of a converter, fed with 4 tons of 
matte, was oxidised, the residue taken out, and the copper 
left. The point at which this was to he done was detenmiUd 
by the little scintillations thrown out — a phenomenon requir- 
ing a practised eye to observe. 90 per cent, copper wae 
poured out The process was an intermittent one, each 
operation taking one hour and a half or two boors. When 
the lining was reduced to about one-half of its original 
thickness, it was removed by what was known as n tnpp 
machine, something like a rock drill, and made up wm 
fresh material. 

Excursion 2. 

Guide : Mr. Gcdrob C. Stoks. 

The members of the party visited the Spiegri Fnvniihe 
of the New Jersey Zinc Oo., the works of the Balhnoh 
Smelting and Btfimng Co., and of riie Msrpfay VenilriiOA. 
at Newark. 
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Da. VIRGIL COBLKNTZ IN TBK CHAIR. 


THE PREPARATION OF COTTON FlIiUE FOR 
S[niGlC:AL PURPOSES. 

BY rRKD B, KILMEK. 

The use of cotton tibre in surgery as an application to 
wounds is of coinparutivoly recent origin. Cotton cloth in 
strips has long been employed as an outer or retaining 
bandage. Lint was, until quitti recently, made, as its name 
implies, of flax. About 18:i7, loose cotton w:is suggested 
for the direct covering of wounds, but w^as not generally 
adopted. In 1804, Augustus 'Pouraine, a surgeon-major ni i 
the army of Maximilian, published a formula and process 
for the preparation of ‘‘ Jlydrophile ’’ cotton. 

The real introduction ot ahsorbciit cotton into surgery is 
due to Lister, who propounded tlie doctrine that both wound 
treatment and dressing should jtrc'vent the access of micro- 
<'>rgariisms, and that when micro-organisms liave entered in 
spite of every cure, the/ should be destroyed or renden'd 
incapable of harm. The Lister system, as fiist practised, 
called for the use of cotton nml gauz > dressings impregnated 
with antiseptics. The flrsi of tiu'se dressings used was non- 
alisorhent, hut very early cotton fibre and gauze were 
doinauded which would absorb wound discharges and 
antiseptic solutions. 

Absorbent cottini fibre, under thi* name of ‘'Ahsorhent 
Cotton, ’’ became an article of commerce about 1877. Now 
wherever surgery is practised cotton fibre in some form is 
the basis of evmy form of dn'ssing. The industry is noted 
for its rapid growth. 'J’wenty years ago there was no maker 
who could pioduoi' as much as one hundred pounds at one 
time, and even the largest juirveyars rarely handled more 
than that amount in a year. The wliolesalo price of 
absorbent cotton in 1881 was 1 • Pi dels, per pound for 
pound puckagc.s ; in smaller packages, dols. per pound. 

Vt the jiresent time the wholesale prii-e ranges from eighteen 
cents for the lower grades to thirty cimts per pound for 
the higher types. 

There are single ndail dealers at the [ircsont time who 
handle 40,000 lb. of absorbent cotton in a year. One 
of the laboratories in the United States, where this article is 
produced, has in process upwards of 20,000 lb. at one 
lime. The table which follows is an estimate made 1>\ one 
of the largest manufacturers : — 

Cotton used in Siirt/ery in the United Slates, 


1 

IHTH. 

iH8(;. 

18!tS. 

Raw cotton . 


1,(100 

5,0(10 

20,000 

A bw^rbenl, c< 

)tton . . 111. 

.'"j.OOO , 

2f*0,()()0 

,'1,000,(NIO 

ffandoKCH ■ ■ 

lb. , 

10,000 

20.000 

1 pi ).0(K) 

(lauzc 


1.200 ! 

120.0(10 

‘ 20,0(K).0llO 

Ijint 


ro,0oo 

45,000 

40,000 

Misoollanooutj dre8«- 




.mgn 

........ lb. 

500 

2,000 

20.000 


The present output of cotton for suf'gical purposes is up- 
wards of 0,000,000 lb. per year, and there is invested in 
this industry a oapital aggregating live millions of dollars. 
There is also an increasing demand for this class of material 
m various industries. The increased demand has reduced 
the cost while the products have also greatly improved. 
As to snrgioal cotton, the best produced as recently as 15 
years a^o was yellow, dirty, and not absorbent. It was 
paohed in wads and put up in all sorts of boxes and paper 
wrappings. 

The improvement introduced abont 1887 by an American 
milter, whereby the absorptive power and the whiteness was 
indreised, and the cotton put up in continuous sheets with 


layers tiiitte paper betsm«n,lMld a janiioaneedeffeet upon 
the eonsnmption. . 

Absorbent cotton carefully made from clean straight flhie, 
of the type known ns Texes Htrict M4ddlings, te elastic and 
springy, and will absorb about dfteen times its weight of 
water. The moisture is quickly diffused through the whble 
of the fibre. It does not pack and lie harden the flesh, 
but stands up, forming an absorbent cushion. Cotton mftde 
of a low grade fibre, or from mill waste or old rags lacks 
absorbing and diftusiug power and when wet packs diOWn 
like so much clay. i . 

Selection of Fthrc.—^ln the pi’cparatiou of cotton for 
f'Urglcal uses, the selection of the raw cotton, the grade, and 
the staple are nut the only factors to be oonsidered. ^ The 
high class fibres represented in the Sea Island and Egyptian 
types, which are long stapled and small in diameter are 
unsuitable, since they would produce a thread too fine for 
surgical gauze, aud could ho made ahsorbeiit only with 
dilliculty. The Egyptian and Brazilian types uxe rough 
aud woolly ; the brown varieties of the.se types can scarcely 
be made, white in the processes which are emydoyed. The 
Kast Indian fibres are rarely Uhcd, for the reason tliat Ihore 
which arc low in price aie short, harsh, brittle, weak in 
staple, aud ofum very badly stained, and mixed with leave* 
uud dirt. Tho most desirable kinds are fhoBo represented 
by the American types known as DrJeans, Texas, Alleusoed, 
Mobile, and Bender.s. 

'I'he grade known as strict middlings gives the best result*. 

To make a good product, th<' fibre must be fVec frem 
seed, leaf, sand, and mud, which ('ven under the most oarafql 
treatment will appear in the finished product, and cannot be 
made absorheut. Stained, tinged, or off-coloured fibre will 
never become white, and ahswdute whitunet^s is of prime 
importance. 

In every pod of cotton, when the plant reaches maturity, 
there remains an under-growth of short hairs at the base 
of the .seed. If the ginning process in run very closely, 
these haii> are removed, and mixed with the longer fibre. 
They are not perfect fibres, and never become f u l l y ab- 
Horbent or white, and have a great limdency to form wbat 
are known as nibs or nebs. Again, unripe or immature 
fibres have to be reckoned with. J'hey are extremely thin 
and transparent, with little or no twist. When spun into 
jurn they contract and tic themselves into knots. These 
unripe fibres contain no cellular opening, do not form 
capillary tube.**, and do not become absorbent. Under the 
aepon of chemical agents they have a tcLdency to become 
brittle. In tb(‘ carding operations such fibres become 
entangled with the perfect fibrcN, and prevent the formation 
of a siiiootli web. 

In spinning mills, where tlie better grades of woven 
cdoths are pro<luced, all nebs, unripe, immature, and short 
fibres are removed in the carding and combing prooesses. 
The (;ju’ded, or comhed-out product, known as ^‘cord 
^\aste,” “ combers’ waste,” “ lintcrs’ waste,” “ fly waste/^ 
&e., is consumed in the manufacture of low-priced surgical 
cotton. Tho higher grades cun only be produced fnmi 
cotton fibres of a good grade and stuf le. , 

Tho process now generally followed for rendering cotton 
fibres absorbent is that originally devised by 81oeum a&d 
modified by tho writer. At a first glance, the chemical 
processes involved will appear quite like tho familiar 
bleaching methods, but there are essential points. 
difference. 

Clotttm fibre can be bleached without heiog rendered 
absorbent, and it can also bo made ai>'»orbcnt without being 
bleached. On the Continent, cottuu fibre and woven gauze 
are made absorbent and prepared lor surgieal uite hy 
simple extraction of the fatly matters with solvents such as 
petroleum ether, carbon bisulphide, or by an 
treatment without bleaching. The resulting product ’'is 
fairly absorbent, but is not white. > . • ; 

Bleached cotton cloth and fibres which are not afoscgb<mt 
are Avell-known products. No bleacher in the trade would, 
dare subject Ids fibre to the very drastic treatment In 
the processes here outlined. w 

’ The principal operations in the prepamtioa of doMu 
fibre for aurgicnl uses, in the form of absorbent 
surgical gftua!|, may be summarised at follows 
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I. M mechanical Operations. — (1) Sampling and inspection 
to establish grade. (2) Mixing. The blending of different 
varieties of raw cotton to ensure uniform quality and 
colour, and an even fleece or thread. (2) Opening. In 
this procCHS the tnatted masses of cotton fibre are opened 
out and nhel], sund, leaf, &c., are removed. (4) Beating, 
blowing, lapping, or “ scutching ” (a continuation of the 
process of opening). At tlie end of this the cotton is 
rolled in an ever, sheet or lap. (5) (iarding. In this 
process the fibres are furthtsr oj)ened out and individually 
separated ; very fine impurities are removed, together with 
short and unripe fibres. A.s the cotton leaves the card, the 
fibres, if they are to bo made into absorbent cotton, arc 
gathered together in a Aveb or fleece ; if they are to be 
niade into surgical gauze they are gathered into a rope a 
little loss than an inch in diametiT, called a “ sliver.” 

II. Chemical Piorcsses. — (I) The cotton fibre (mechani- 
cally cleaned) is packed in boilers and washed with woiter 
(2) Alkaline hydroly sis. In this process the non-celluiose 
coDstitmuits of the fibre, wax, fatty oils, pectose, &.e., are 
hydrolysed. (3 ) Kxtraction of alkali and hydrolysed pro- 
ducts. (4) Oxidation. The removal of colouring matter, 
residues, aud by-products of the alkaline treatment (the 
first stage of bleaching). (.'>) Hydro- extraction of oxidising 
chemicals. (6) Acid oxidation. A continuation of the 
oxidation and bleaching action. (7) Hydro-extraction of 
acids and acid pi oducts (H) Second alkaline hydrolysis. 
(9) Hydro-extraction of alkaline products. (10) Second 
acid oxidation (completion of bleaching). (11) Neutralisa- 
tion of chemicals and removal of neutralisation salts. (12) 
Hydro-extraction. 

III. Mechanical Processes.— O Opening. The fibre at 

this point is blea( hod and absorbent, but bornowhat matted 
and tangled, and must be opened for sub6e<juent operations. 
(2) Drying (at 220 F.). (3) Lapping, (iatlieriiig into 

sheets prefiaratory to carding. (4) Carding. The fibres 
are individually separated aud formed into thin films and 
the films gathered into layers. (5) llolling in layers with 
thin tissue pnpei between each layer. The rolls are ent 
into sizes, pound, half-pound, quarter-pound, ounce, &c., 
aud packed into cartons or rolled into packages. (G) 
Sterilisation. 

The mixing or blending process is important, whether 
the final product is to be absorbent cotton or surgical 
gauze. Short an I defective fibres, if present, must have a 
proper proportion of perfect fibres to make a suitable web 
or thread. When cotton waste is employed, the mixing 
or blending operation becomes a line art. 

The operations of opening, beating, blowing, scutching, 
likewise require considerable .skill. 

In the final product no dyes nor fillers can be used to 
aid in covering u|» umsightly particles. Every speck, seed, 
leaf, &c., must, if possible, bo removed- If the.se specks 
are light in gravity, their removal is practically impo.ssible. 

The fibres must be well opened out. There must be no 
tangled masses or the cotton will not be acted upon by the 
chemical agents used in the .subsequent operations. Fibres 
to be used for alisorbeut cotton are best left in their natural 
curl or twist, in as even sheets us possible, lying crosswise 
on each other in such a wmy as best to be receptive of 
the hydrolysing solutions. On the contrary, fibres to be 
used in gauze arc laid parallel to each other and then 
twisted together. 

After the mechanical treatment outlined in the tabic the 
sheeted fibres (laps) are packed in vats or kiers for the 
chemical treatment. This is shown m the table as taking 
place in twelve stages. These are sometimes carried out 
m one vat by pasting the fibre through ; but more often, 
after the first alkaline treatment, the fibres are removed to 
an open vat, washed, and then passed through to subsequent 
processes in crates or in bunches moved by hand. Washing 
machines of the rake type, such as arc used in wool scouring, 
are also utilised. 

In packing into kiers, when a considerable percentage of 
short fibres is present, the fibres have a tendency to 
become so closely pressed that the solutions do not readily 
penetrate. With regular fibres, this packmg is avoided by 
the natural elasticity of the hairs, and their tendency to 


spring up and allow a free movement of the extracting 
liquids. 

The essential feature of rendering the fibres absorbent is 
embraced in the stage designated iu the table as number 2, 
or alkaline hydrolysis. This consists of boiling the fibres 
in a solution of caustic soda of about I per cent, strength. 
This is varied w ith the condition of the fibre, its colour, 
tenacity, &c., of which the operator must judge in each 
individual case. The boiling is conducted under low 
pressure, continuing from 12 to 48 hours. Extraction 
under a vacuum has been tried, but found to be of no 
advantage. In fact, in experiments noted by the writer, 
the fibre was not wholly absorbent when boiled in a vacuum. 

In the alkaline treatment a portion of the cellulose is 
dissolved. Upon this point I have made the following 
experiments;— Carded and cleaned cotton fibre were dried 
to constant Aveigbt, boiled m solutions of caustic soda of 
varying' strength for different periods, washed until free 
from alkaline reaction, and again dried to constant weight. 
The losses are sliou n in the following table . — 


Loss of h eight oj Cotton Fibre by Boiling in Caustic 
Soda Solution. 


SLtengUi of yolution. 


Ter Cent, 
1 


Lo.ss on Boiling for 


Hu If Hour. 


Por Cent. 
4-41 
fl-OS 


Per Cent, 
re 71 
7 '83 


The products of the alkaline treatment are not easily 
removed from the fibre, especially in the mass. In ordinary 
bleaching processes the fibres become white in the process 
Avhich follows the first, or alkaline, treatment. The washing 
away of the saponified products is a long operation, and at 
the end of it the fibre structure is not freed of its contents. 
Their final removal takes place subsequently. 

The first alkaline treatment is followed by the bleaching 
proper. Here the filires fire subjected to the prolonged 
action of a solution of hypochlorite containing, approxi- 
mately, 0-1 per cent, of chlorine. Tlie hypochlorites of 
lime and soda have both been used. The former is employed 
almost exclusively in the cheaper grades of cotton and 
gauze. The soda bleach produces a softer, whiter, and 
more elastic product. The Thompson process, viz., utilising 
the combined action of hypochlorite and carbon dioxide 
has been tried, hut has been found too exjiensive and diflS- 
ciilt to manage with large masses of loose fibre. Sodium 
peroxide has also been tried experimentally, but the present 
price was found to be prohibitive. 

In practice, the oxidation is carried to the utmost limit 
that the fibre will allow. The requirement is not only to 
attack the colour, but to penetrate every molecule and to 
break every existing combination, even those remaining 
from the alkaline hydrolysis. The way is thus prepared 
for the removal in the subsequent operations of everything 
except the cellulose. 

It can easily be imagined that in the process here 
described the celluloso itself is attacked and oxidised. 
That the cellulose is oxidised is shown by the great 
rapidity with which these fibres take up basic coal-tar 
dyes. In fact, the affinity of the fibres for these colours 
is, in a rough way, a measure of their absorbency. The 
fibre is always more or less tender and gives the usual 
reaction for oxy-cellulose. 

The residues of hypochlorite solution are next washed 
away, as shown in the table under No. 6, and the fibre 
subjected to acid oxidation, in a solution of either sulphuric 
acid (2 per cent.) or hydrochloric acid (I per cent.). The 
oxidation and bleaching is carried one point further. In 
practice, the process is pushed to a partial solution of the 
inorganic constituents of the fibre. The acid being carefully 
washed out, there follows a second alkaline treatment, No. 7 
in the table of operations. The object of this process is to 
attack any matter not reached in the first alkaline treat- 
ment ; to remove fatty matters decomposed in the chemical 
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process, and to render soluble any residue stUl remaining in 
the fibre. 

The strength of the alkali is generally about 0*25 per cent, 
of NaOH, and the time of boiljng is short. After washing 
«way the alkali, a second acid treatment follows. An)' 
residue soluble in acids is removed, inorganic salts are 
dissolved, iron compounds and stains are cleared, and the | 
cotton assumes a full white. I 

The next step is of considcmble importance. It is ’ 
■difficult to remove all traces of acid, but if they are not | 
■removed the ttbres becomes tender on drying. In practice, | 
after very long washing with water, antichlor (or soap 
wash) is used. Afttr treatment with antichlor the fibres 
are crisp nod emit a crackling sound. 

The soap treatment is preferred, but the soap must he 
thoroughly washed away, or the fibres will turn yellow. 
There is a temptation to leave in a considerable amount of 
soap, as the soap overcomes any difficulty in absorptive 
power. Calcium chloride is also added for a similar purpose. 
With some makers it is the custom to use sulphuric acid m the 
final acid treatment, and to allow a considerable portion 
of this to remain upon the fibre. This acid fibre is next 
treated with soap, and there is deposited with the fibre * 
fculpholeate compounds which render the fibre soft and 
flexible and apparently increase its hygroscopic property. 
The inevitable decomposition and yellowing follow, to the 
ultimate detriment of the product. 

The last treatment of the chemical process (No. 11) in 
the table should be a prolonged washing in water until no 
trace of soluble matter remains. 

The character and quality of the water used iu the 
preparation of cotton fibre for surgical uses is of great 
importance. VV^ater acceptable for use in the ordinary 
processes of bleacliing and dyeing will here be a source 
of trouble. The reason for this is easily explained. Each 
fibre of absorbent cotton is a capillary porous cell of 
.•absorbent celliilosi'. Each individual cell bi'comcs a filter, 
and particles of water are taken in and passed through 
with great rapidity. There are about 1 .'>0,000,000 fibres 
in a pound of absorbent cotton, and if 1,000 lb. are packed 
in a cylinder, and water passed through, we have a filter- 
bed of no mean capacity. To a certain extent these 
cellulose cells arc capable not only of straining out sedi- 
mentary mutter from the water, but also of dissociating salt 
and colouring matter, 'Phe fibres rapidly take up alga.' and 
other organisms. In waters containing large numbers of 
organisms, naturally covered with gelatinous envidopes 
(such a.s diatoms), the upper layer of closely packed cotton 
becomes covered with a slime, like that found in filter beds. 
When impure water is passed tnrough a considerable depth 
of cotton, the water is to a degree purified, and the cotton 
rendered unfit for use. Not only is very hard water 
objectionable for use iu the preparation of absorbent 
cotton on account of the reactions with the chemicals 
used, but also the fibres, being ubsorbent, hold so much 
of the water, that, upon drying, a portion of the lime and 
salts remain.* 

To produce the finest product the water must be soft, 
clear, free from suspended matter, and, as far as possible, 
free also from dissolved organic matter. 

Following the chemical processes come the mechanical 
operations noted in the table. The cotton fibres ns they 
leave the drier are in tangled masses. So crisp are they 
that when pressed they emit a sound. The first of the 
mechanical operations which follow are for the opening out 
of the fibres (opening and lapping). The fibres are then 
carded, and as they pass from the cards gathered into 
layei-s. The fibre-s of absorbent cotton have a tendency to 
contract and form themselves into tangled nebs ; hence, in 
well-carded absorbent cotton, the amount of card-waste is 
largo.f 

The layers, consisting of several films from the cords, 
placed on top of each other, are rolled up with tissue paper. 

• Instances have occurred where soap was used, as noted in the 
process marked No. U in the table, and the water used m the 
eubsequent washings contained an excessive amount of alum, in 
these cases it was found that the soop became coagulated, renaermg 
the fibres ii(m*abiort 3 ent. ^ , 

t In lower grades the nebs ore allowed to pass throngh. 


This rolling in tissue is an American invention, and is ol 
great utility, preventing the felting of the fibres, which 
would occur if the cotton were rolled upon itself. The 
cotton fibre unrolls like a sheet cr blanket, and can be cut 
or tom with ease. 

One manufacturer of absorbent colton adds a final and 
most important process, viz., sterilisation. Sterilised or 
aseptic cotton fibre is a product of very recent tim6s. 
While the methods of anti‘<epsis have by no means been 
discarded, still in many conditions (as, for example, when 
an aseptic wound is made by the surgeon), and for many 
uses during the course of an operation, simple aseptic, 
absorbent cotton fibre is thi; only material required. Many 
ho.spitals sterilise the fibres at the time of use. Sterilised 
absorbent colton fibre anil sterilised surgical gauze and 
other dressings have, however, become permanent articles 
of commerce. 

The Sterilising agents used for absorbent cotton rolled in 
tissue is formaldehyde gas. For gauze end other dressings, 
steam is employed. Iu tlie laboratories in which these 
notes are marie, the sterilising chambers are long steel 
cylinders similar to the chambeis used in quarantine, and 
have a capacity of about 2,000 lb, of cotton each. 

The cotton is run into the chambers, the doors are closed, 
the chamber is warmed, and a vacuum of about 20 ins. is 
drawn. Formaldehyde gas (or steam) is then admitted to 
the chambers, and the fibres are almost instantly penetrated. 
In j)ractice, the gas or steam is removed by the vacuum 
l»ump and a fresh charge is admitted. The fibres are in 
contact with the formaldehyde gas for about two hoars, 
with steam one hour. 

The material is so packed that the sterilising agents can 
jicnetrate the fibres, but it is so enclosed that the cotton 
cannot be infected unless the packages are broken open. 

bacteriological tests, made by placing infected strips 
within the chambers, have demonstrated the efficiency of th© 
process for ordinary forms of organisms. 

Surgical Gauze. — Absorbent gauze cloth, made of cotton 
fibre, is at once a covering' and protection. It may bo 
used to bind together separated parts. Its threads act as 
compresses to severed blood vessels. The absorptive power 
of gauze is very great when properly prepared, its qualities 
make it the most useful wound-dressing material known. 

The gauze of the cotton trade, known as “ Oheese Cloth ” 
or “ Tobacco (.'loth,” is quite distinct from surgical gauze. 
In tlie United State*:, iu England, and in some parts of 
the Continent, gauze is spun and woven solely for sargioal 
u.ses. 

t'otton fibre, aftt'r primary mechanical treatment as above, 
when it is to be made into surgical gauze, passes thtou^^b a 
series of mechanical and chemical operations, the principal 
ones of which are here noted. 

I. Mechanical Processes. — (1) “ Combing,” (2) 

“ Drawing,” (3) “ Slubbing,” (4) “ Roving,” (6) Spinning,” 
(6) Weaving operations : («) Winding, (h) Warping, (c) 
Sizing, (d) Drawing or twisting the warp, (e) Weaving. 

II. Chemical Operations. — The woven gaaze cloth is 
made of non-absorbent fibre, and must be made absorptive. 
This requires operatiom: similar to those for rendering cotton 
absorbent. (1) “ Grey washing,” (2) “ Bowking,” decom- 
position of fatty, resinous, and waxy matters in the threads 
preparatory to removal by subsequent operations { (#) 
W^ashing, (4) Alkaline hydrolysis, ( 5) Extraction of alkali 
and hydrolysed products, (6) ()xidation (first stage of 
bleaching), (7) Extraction of oxidising agents, (8) Acid 
oxidation, (3) Second alkaline hydrolysis, (10) Extraction 
of alkaline products, (11) Second acid oxidation — com- 
pletion of bleaching, (12) Neutralisation of chemicals and 
removal of salts produced thereby. 

III. Mechanical Processes. — 1. Opening. The maze 
cloth at this point is white and ubsorbent, but folded and 
twisted, and must be opened to full width for the next operh* 
tioii. 2 . Tentering (stretching, drying, calendering). 2 . 
Rolling (folding automatically). If the material is intohded 
for antiseptic gauze, it is impregnated with the antiaeptio 
Holntion at this point. 4. Packing into contain^*. 
5. Sterilisation. 

In selecting and hlending the fibres, great cage mast 
taken to evenness m lez^h, freedom frbm 
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Hhelif, dirt, and above all, to giro jearactlythe right twist 
to the thread. In spinniwg, the object is not to secure a 
tight, strong, liard twisted thread, but nither an even 
smooth one, ^/llh the fibres so laid us to be readily 
rendered absorbent. A vital point is that the sizing must 
be one that is perfectly soluble and that can be quite 
removed in the main chemical piocesaes. The process of 
rendering the gauze absorbent is very drastic. Consi- 
derable oxidation takes place, with an average loss of 
1 1 per cent, in weight. The finished product is carried 
beyond the stage of hleiioliing before tlie desired ahsorb- 
tive power is rcacbed. In small laboratories tliis work is 
eaiTied on in the piece, aaIiiIc tbe larger estHblishirients 
have autoniatic appnraius for the chemical Avashing, &c. 
The finbhing of surgical gauze is of considerable im- 
])ortance. 

"J'he use of lillcrs, such as gums, starches, dcxtiines, &e., 
or Boiteiicrs, puch as soaps und fats, is very undesirable. 
In some grades to be found in the market the amount 
of such dressings is such us to preclude the use of the 
material with iodoform, nuTcuric chloride, or other sensitive 
antiseptics. 

It is comparatively ea‘^y in trade to obtain a price for 
gauze much above its actual value. Tor e.vample, a gauze; 
which in the grey is 30 ins. m width will, under the ordinarv 
treatment, finish up <mly 3ri ins. in width. A free use of 
starch, however, may aid in holding it out to widtli. By 
manipulating the tentenng mnehine, the longitudinal threads 
may be stretched so as to give an increase m length of fiom 
10 to 20 per cent. ^ 

In dealing with gauze, It is usual to take a piece one 
inch square as u standard. If wc take hucIi a square of a 
fairly high grade, such us is rc’iiresented by one having 
40 longitudinal and 44 cross threads jier sijuare inch we 
shall have- 84 inches of thread, 

Again, the size of the thread will make a difference iu 
the weight of cotton in encli square inch. 

With Burgicul gauzes, as found in the market, there is a 
marked variation in the ijualily of tlie fibre, the number of 
threads to tbe inch, and the size aud weight of the thn*ad?. 
The National Tormulary (Uuited States, unofficial) names 
as standard cloths, Lehigh h. and Stilhvater brands. 'I’hese 
have 32 threads per square inch ea<‘h way, and weigh about 
800 grains to the square yard. The gaii ze cloth now found 
m commerce exhibits a great variation. 

The earlier surgical gau/cs av<tc made of Egyptian cotton, 
with equal number of threads each avuv, liaiid llnished. 
The hand finish kept tl:e threads straight. 1'he final 
product was l(?-s white but more elatitic. If eanu* from 
the bleach unchanged in tensile strength. 

Surgical gauze is to he msod as a protective covering, a 
bandage, and a dressing. It must have strength and 
sufficient ]) 0 Aver and capacity to absorb, (o hold, and to 
act upon all discharges. It must contain nothing inimical 
to wound tissue. It must be aseptic ; in oilier words, its 
value depends upon its preparation rather than upon its 
textile composition, ^fhe gau/o, within its final container, 
is sterilised by saturated steam in a vacuum. 

Classes of Cotton Dressings . — fhe progressive evolution 
pf surgery has deinancled cotton dressing possessing ciutnin 
characteristics which may be crudely defined ns follows ; — 
Non-absorbent dressings w'hi;;h resist absorption into the 
fibres themselves. I’hese absorb by capillarity aud act as 
filters and protectives. Absorbent dressings capable of 
absorbing into tbe fibres and interstices the serous dis- 
charges, and solutions applied to wound surfaces. Aini- 
septic fibres impeegnated with antiseptics, or dressiugh 
which work autiseptically, diy sterile abaorlient cotton fibnj 
which absorb s(;rous discharges and hold them iu a dry 
condition. Aseptic dressings free from living organisms 
(sterilised). 

Dressings impregnated with antiseptics may still contain 
organisms and be the means of carrying infection to a 
wound ; hence all dressings applied to a wound must be 
antisej^o and surgically^, clean. Hterility, once attained, 
must by maintained until the dressing reaches the wound 
surface. 

Uster first impregnated lint with very pure phenol* his 
object being to form crust over the worad* and thus 


prevent piifrefactitm. This was followed by mbetures of 
oil and carbolic acid, carbolated pastes, and putty encased 
id mii'SHn or lint, and, in 1871, ghute cloth ivas introdueed 
by him. The ( lontineutal surgeons, who had been the firs* 
to adopt absorbent cotton, were also the first to impregnate 
tbe fibres with antiseptics. The list of antiseptic dressings 
mode of cotton is to-day quite meagre. Tbe most commonly 
used are mercuric clilonde, iodoform, boracic acid, and 
Lister’s gauze of mercury and zinc. The method of 
preparing these need not be detailed here.* 

Antiseptic gauze is supplied in two forms, moist and 
dry. In dry gaiizi* ji volatile solvent is used, and, upon 
evaporation, tbe antiseptic is left upon the fibre. The usual 
standard for such a gauze would be the percentage by 
weight of the finished product. 

In moist gauze a non-volatile solution or emulsion is 
made by the aid of glycerin and the gauze is impregnated* 
the excess of solution k extracted, and the gauze loft 
uTulried. The standard adopted for such antiseptic gauze. 
IS that the gauze wh(>ii dry shall contain the required 
percentage ot antiseptic by AVcight f 

Mixtures of carbolic acid Avifli oils, fats, and soaps 
certainly neutralise the ictivity of the acid, from a chemical 
and haeteiiological point of vit w. Merciirie chloiide forms 
an inert compound Aviih serous fluids from the tissues. 
Lister ledis.solved the precipitate formed by corrosive 
suhlimjile and serum in tin exci ss of blood Neruin. This- 
l»rei*aratiou Avas quickly abandoned. The chemical activity 
nod bacteriological power of nicrcuiic chloride in solution 
depends upon its free ions. AAq in siiigery, sodium 
chloride and ammoniuni chloride are used to increase the 
solubility of tin* mereurie salt. In tho case of animoniiim 
chloride undoubtedly a double salt is formed (sal-Aleni- 
bioth, Li.ster), and it is the free ions of the doidile salt that 
aK'aelne, idster aLo introduced it so-called double sylt* 
the cyanide of mercury and zinc, h’roin the chemi.st’s 
point (»f view there was in this salt no combination, mid the 
soluble mereurie cyanide A\as nearly all washed awa\ in tin* 
preparation of the mixture, leaving only zinc eyuriide, an 
melt sub.stauee. Metcuiic.ehluridc, in contact with cotton 
fibre, is in llie course of time redue-od to oxide. The 
change seems to take place more rapidly if the fibre is dry. 
Mixtures of soap and mercuric chloride and iodoform for 
impregnating gauze arc very common. Here there is a 
dt composition of the mercuric salt and the iodofoim, and 
in turn a combination of the mercury and free iodine. All 
ibtsi* compounds, however, satisfy the surgeon, and tho 
chemist must he suited. 

With the development of surgical technique the use of 
antiseptic cotton and gauze has markedly decreased. Tliere 
has been a intirked reduction in tbe proportion of anti- 
septics used, and a gradual abandoumeut of anti.septics. 
Blain asejitic sterilised dressings of cotton or gauze are 
now used iu many instances, to the entire exclusion of 
antiseptic preparations. 

In addition to the already noted forms of surgical 
dressings made of cotton, still others may be enumerated. 

Absorbent cotton fibres, compressed into small bulk, 
have found considerable favour in military practice. A 
prejmration of cotton fibres pariiidly felted so as to form a 
cross between lint and loose fibre.*? is kiiOAvri under the name 
of lintine. Combination^' of cotton fibre and other cellu- 
lo.se8 have also been manufactured, tbe adAantage of the 
cellulose being that the fluids absorbed are soon diffused 
and spread over the entire area of the dressings. 

There are a number of modifications of cotton filwe in 
use. Carbonised cotton fibres haA’c found a very limited 
use in surgery . Many other fibres and substanees have 
been euggested as eubstitutos for cotton or for mixing with 
it, e.g.^ peat, ramie, and flax, but all these lack one or more 
essential features, Avhilc cotton fibre in various forms cornea 
more and more into use in surgery. 

* St.vptic cotton, i.e.. cotton fibre impregnated with a solution pf 
leiTio chloride or subsiilpiiate. belongs to, the class of cotlottH 
pinpared with non-absorbent fibre, its use antedates antisepsis, and 
it is not used, ip modern siu-gery. , ,, 

t In 80010 institnees the iinuregriation is adjusted so that 
•iiuaro meiisure of the gauze hoiitainH a definite HHtosurw of 
antiseptic. . . 
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AbflorlM cotton fibre and gauae cloth, have found 
mmerom naea in the indostrial arts. 

Water, nratery solutions, oils, syrups, jellies, and var- 
nishes can be strained or ficrfeetly elariiied as may be 
desired. Dairies consume large (juautitics of both cottun 
and g^ause for the straiuing and clarification of milk. In 
chemical laboratories, in addition to use for filtering fmr- 
posesi there is an increasing use of absorbents for absorption 
of fats, &c., as in milk analysis. 

The use of prepared cellulose as an absorbent is un- 
doubtedly capable of great extension. In this paper it has 
been noted that the prepared fibre has a marked poM'er in 
removing certain coloured matters from solution, fonnint^ 
in certain instances lake-like compounds. From the basic 
salts of certain metal n tlie fibres take up notable propor- 
tions of the basic oxides, 'I’his phenomonou is increased in 
vrell-prepared absorbent cotton fibre. A farther study 
along this line might prove of considerable value. 

In the electrical industry considerable use is found for 
absorbent cotton fibre, as also in the preparation of filin«<, 
cetneuts, and varnishes. Absorbent cotton fibre is also 
utilised in the manufacture of incandescent mantles. 

There is a constantly increasing demand for absorbent 
cotton fibres in the preparation of collodion compounds. In 
many of the industrial u'^os here noted it is required that 
the fibre shall be free from foreign matters and from 
chemicals. In certain of them the presence of immature 
fibres, nibs, Ac., is objectionnble. For other u^es a low 
content of ash is very desirable. In bacteriological work 
and for filtering milk, Ac., sterilised fibres are prehTrod. 

Ash of Cotton Fibre . — A consideration of the ash in 
cotton fibre is imjiortant in view of the attempts of several 
PharmacopuMus to prescribe the amount which shall be 
present in absorbent cotton, uud also in view of the fact that in 
the use of absorbent cotton for many purposes, the quantity 
and quality of the ash is a factor ot considerable moment. 
The writer has often been asked for a process to produce 
a cotton entirely ash free. At other times trouble has 
arisen over the preseoci*, in eonsiderahle <]iuintitie.s, of such 
constituents as lime, magnesium, and iron in the finished 
product. The table first given shows the amount of ash in 
samples of raw cotton fibre as found In the American 
market. 

Ash of Hair Cotton Fibre (based on Unclcaned Fibre 
frith Natural Moisture). — Orleans, I’T); 'l'e\as, 1*P; 

‘*^‘*a Island, 1*8; I’eruvian, 1*7; Strict 
Aliddlings, No. fiOO, I ’((5 ; “Fast Indian,” 2*72 per cent. 

Davis, Dryfus, and Holland (quoted in Cotton by C. P. 
Hrooks) gives the ash of .several varieties of Indian cotton 
518 folIoAVS Dhollerati, t)-22; l)liarw*ar, 4* IG ; Bengal. 
i5*98: Broach, 3*14; ( 'omrawutteo, 2*52 per cent. 

Tlie United States Department of Agriculture gives 
results of analysis of 10 surajiles of American staples as 
follows Minimum, 0*03; maximum, 1*80; Average, 

1 *37 per cent. ash. 

The amount of ash in the fibre is small in comparison 
with the amount in other parts of tlie plant as shoAvn below. 

Ash of the Cotton Plant, American grown. 

! Maximum, j Minimum. A venire. 


Entire plant mature, 31 spwi 
mens in falling «lage. 

Hoots, IH sj^ecimems 

Stems, 20 „ 

I*eaveK. 10 

■Bolls, 6 ,, ......... 

■Burrs. 3 

Seed, m „ ’ 

Fibra....,,. 


In cotton fibre, as it is delivered firom the market to the j 
gin, IS fonnd a varying proportion of impurities wiiieh ! 
me^reftie the percentage of asfi. Thus the percentage of j 
ash w absorbent cotton varies somewhat in proportioo to 
the H^orpnghneie with which the cotton is cleaned by the 
in^ha^QAl , before, ohemfoal .treatraenf* How > 

mneh of the itah Ihe meiejhaQicid apd chentioal itmatment 


Percent. | Per Cent. 

i Percent. 

.. 1 

2*lft 

1*5S 0*47 1 

1 0*92 

; 0*74 

1*45 

17*20 j 9*.3;j 

1.3*11 

tniS j 3*43 1 

4*yu 

I2*n« ; 1*70 1 

9*21 

4*9(] ;i*80 

3*78 

1*«0 0*93 

1*37 
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removes » shown in the sample ,iuarho43Qp (see bolow),^ 
where tbo proportion of ash in fhb ground fibre waa- 
1 * 65 per cent., and after being made absorbent O * 123 per' 
cent. 

As far as my repearehes have eatendedi X find the 
following standard for ash in absorbent cotton 

United States Pharmacoptnia, 1890.— Not more, ihan 
0*8 per cect of ash. 

British Pharniacopana, 1898. — Less than 1 , per tcept. 
of ash. 

German Pharmacopojla, 4th Edition. — Not more than. 
0 ' 3 per cent of ash. 

The percentage of ash present in a sample of absorbent 
cotton sold in various markets is as follows ; — American, ■ 
0*003, 0*120, 0*177, 0*180, O’lso, 0*177 j American,. 
N.P., 0*20.5; American, 300, 0*123; German, 0*073, 

0*178; French, 0*210, 0*094; English, 0*200, 0*092. 

Test for puritg . — A few of the Pharmacopoeias have 
established standards for the purity of absorbent cotton. 
Among these are the following “ Purified cotton should 
bi* perfectly free from all visible impurities and oU cow- 
I burttion should not leave more than 0-8 per cent, of osb. 
When purified cotton previously compressed in the hand, Is 
thrown on the surface of cold water it should readily 
absorb the latter .-ind sink, and the water should not 
acquire either an acid or an alkaline reaction.’' (Evidence 
of Proper Purification, U.S. Pharmacopceia, 1890.) “It 
should readily he wetted by water, to which it should 
not impart either an alkaline or an acid reaction* Ou 
incineration in air it burns leaving less than 1 per cent, of 
ash. It dissolves in concentrated solution of oopper- 
ammonio-sulphate." (British Pharmaeopmiu, 1898.)* 

“Purified cotton, moistened with water, should not 
change the color of litmus paper. Haring been immersed 
in boiling water, the liquid should hardly produce aft 
opalescence with solution of silver nitrate, barium nitrate, or 
ammonium oxalate. The red tint which is produced by the 
addition of a few drops ot sulphuric acid anil three drops of 
a solution of jiotassium permanganate shouR not disappear 
within a few minutes. If purified cotton is thrown on 
water it should become moi&t and sink at once. On 
burning it should not leave more than 0*3 per cent, of 
(German Pharmacopoeia, 4th Edition. )t 

Purified cotton should readily become wet when brought 
into contact with warm water, and the washings should be 
neutral. 0*3 grm. of purified cotton when ignited And 
incinerated should leave no weighable amount of residue. 

( Pbarmacopana Sveciu, 1 91) 1 .) 

All these standards are open to criticism ; that of the 
I kS. P. is particularly faulty in that absorbent cotton 
bt*a\ily charged with impurities will, if previously pressed 
in the hand, sink when thrown on the surface of water. 
Tlii.s authority is also indefinite as to the amount of water 
to be used. If a largo amount of water is used with a 
■^oiall portion of cotton, alkaline or acid reaction easily 
escapes observation. The British PhannaoopoBfia is likewise 
open to criticism in this same respect; impure cotton may 
be immersed in water without, imparting either an acid or 
an alkaline reaction. 


The test of sinking in water is a teit neither of purity 
nor of absorbent power. Soaps, glycerin compounds, and 
calcium chloride will increase tho apparent absorbency 
enough to comply with this test. 

A very simple test for the pr«;seuce of substances added 
to give artificial absorblive power is, to thoroughly wash the 
cotion in water, to dry it thoroughly, and then to drop it 
in water. If it has been made absorbent by added 
substances its power is diminished under this treatment. , 

In my laboratory the folloviriiig tests have been fotUid 'of 
service in rapid quantitative work : — A portion bf 
(geneTally 2 grms.) is percolated with aJoohol. 
portion is percolated with ether, the solvents being sUgfitily 


The word " copper.aramouio.9Uljffiiale ” in the B.!*., 189^, is'aii^ 
® i solution o/ onpranimonjum oxide was evidently interawil Vi 
ti he following Pharmacopceias contain no reref^nt'e toabsciini^ 
cotton. Pharmacopoeia Kspanola, Pharrtaoopf^" 

£h«maccq?oeia Chillensis Pharnuujopori 

absorbent eotkS^ but has no rec^aixvmettt'fw*/ 
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wanoed and passed through twice. If no residue then 
remains upon evaporation, the extraction has been thorough. 
Purified ether and purifltd alcohol are to be used, or else 
there will be a residue due to impurities in the solvent. 

I'or the presence of bleaching materials due to faulty 
processes, left by design, ortidded to give ubsorbtive power, 
take 5 grms. of the absorbent cotton and wash it well with j 
100 c.c. of distilled water, either by letting it stand for 1 
some hours in the water or by boiling it for a few minutes. | 
The water must be absolutely pure and the vessels perfectly | 
clean. With pure absorbent cottou the water remains | 
clear ; bleaching chemicals and soaps show a cloudiness if | 
present in notable quantities. If no cloudiness appears, | 
or if it is only faintly cloudy upon concentration to half or I 
one fourth its bulk, the water may be tested for the presence I 
of chemicals such es chlorides (from the eliiorine of the i 
bleaching bath), | 

Calcium chloride (sometimes added to give hygroscopic ' 
power) and sulphuric acid may he detected by the usual ' 
tests. Salts of the fatty acids (soaps) are detected by 1 
their reaction with mercuric chloride or acftic amd. Soup-*, I 
when present in considerable amounts, are also manifest 
in the ether residues, and glycerin [in the water residues, 
when the cotton is extracted with these solvents. , 

Tests for the purity of absorbent gauze present a much ^ 
wider range than tho^e for the purity of absorbent cotton. ! 
Here, in addition to the impurities mentioned lu the fore- 
going, such as the natural fats, waxes, colouring matters, [ 
and bleaching chemicals, there are often present also nuipy ! 
added substances. 

The number of substances used for dressing and felting ' 
gauze to give a better finish, to make weight, or to increase 
the apparent size of the thread, is ver\ large. Only those 
of more common occurrence are hen- noted. As staving or ! 
dressing materials : starch, flf’ur, dextrine, glue, aihumin, i 
casein, gums, tragacauth, Senegal, arahic, cStc. Loading | 
materials : gypsum, chalk, chlorides, and sulphates, sodium ! 
and ziiic salts, china clay, barium chloride, sulphate, and , 
carbonate. Substances added to u-ake the fabric soft, , 
pliable, and hygroscopic : gl3ceriii, glucose, calcium, zinc, I 
and magnesium chlorides, sodium, and ammonium salts, i 
The number of substances is so large that no general 
method of examination can he given ; specific methods for ; 
each would require too much space. The rough and i 
simple -method used in our practice is, first to examine 
the external or physical properties. Then a practised ^ 
eye can detect filling at once. A heavily charged gauze ; 
will lose much of its filling by brisk rubbing between the 
fingers, and dust will fly off upon tearing. j 
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THE BACTERIAL ORIGIN OF THE VEGETABLE ' 
GUMS.— PART II. 

BY R. GREIQ SMITH, H.Sc. 

It will b« remembered that the arahin and metarabin 
^ros were first obtained in the laboratory by growing 
J^act. acacim and J3act. metarabinum upon a medium 
containing saccharose, potato-juice, tannin, and agar. The 
medium as at first prepared was excellent for the purpose 
of producing slime, but unfortunately it subsequently became 
uDoertain in its action, and this oonld only be accounted for 
by diftereoces in the composition of the pocato-jnice, which 
was made at various times from different lots of potatoes. 
Further research, however, showed that one reason for the 
discrepancies lay in the fact that the bacteria rapidly lost 
the power of producing slime from saccharose. There 
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seemed also to be a variable constituent of the potato* juice, 
possibly dextrose, that prohibited the formation of the 
typical by-product. As the potafo-juice medium was so 
unsatisfactory, a number of experiments were made with 
the object of obtaining a medium better adapted to the 
slime-formiog requirements of the bacterium. This entailed 
an investigation into the nutrition of the organism, and 
incidentally a number of other questions were considered. 

In experimenting with the various nutrients, the effects 
were measured by the weights of slime that were produced. 
The slimes were grown upon the surface of 20 c.c. portions 
of agar media which had been allowed lo solidify in ordinary 
9'Cm. Petri-dishes. The material used for infecting the 
plates was prepared by growing the bacteria upon sac- 
charose-potato-agar (without tannin) at 30° C. for from 

24 to 48 hours. At that temperature the bacteria grew 
exceedingly well, and were practically without slime. After 
a certain period of incubation, the slimes w'ore removed 
from the experimental agar-plates as thoroughly as possible 
and weighed directly. Duplicate tests made at the same 
time and incubated under the same conditions generally 
agreed, hut wdien made at different times and possibly under 
different conditions, they did not always agree. The yield 
of slime appeared to depend largely upon the vitality of the 
bacterium when infected. The largest yield of slime, viz., 

25 per cent. (5 grms. from 20 c.c. of medium), was obtained 
from the most favourable medium when the bacteria had 
been siibcultivated for some weeks at close intervals, such 
as every two or three days. When th(‘ bacteria were 
allowed to rest for, say, a month, the amounts of slime were 
very much Jets, and after they had been siibcultivated for 
a few months upon sugar-free media, the gum-forming 
faculty was temporarily lost. 

A series of preliminary experiments, in which the balance 
was not used, indicated that a quantity of slime could be 
obtained upon an agar medium contuinuig levulose, aspara- 
gine, potassium citrate, and taunin. Further experiment? 
were made to discover the optimum quantity of each of 
these nutrients, &c., and the comparative effect of other 
nutrients. 

The bacterium responded quickly to levulose, the maxi- 
mum yield being obtained with 2 per cent . of sugar. The 
yield gradually tell until, with 10 per cent., only four tenths 
of the maximum a as produced. With legard to the other 
carbonaceous nutrients, saccharose was lound to be as 
useful as levulose when the organism had been trained lo 
utilise that particular sugar. Glycerin, manuito, and maltose 
were not quite so good, while dextrose, galactose, lactose, 
and raffinose were useless. A curious point was that while 
levulose produced the maximum quantity, invert sugar 
produced none. Experimental trials with mixtures of levu- 
iose and dextrose show ed that as the proportion of dextrose 
was increased, the yield of slime decreased. Dextrose was 
thus not only useless for enabling the bacterium to form 
gum, but it also prevented the organism from utilising 
levulose. It was furthermore found that dextrose also 
prohibited the production of gum from malto.se. Galactose 
behaved like dextrose in producing no slime and in prevent- 
ing the utilisation of levulose and maltose. 

These experiments with sugars have a direct bearing 
upon a certain hypothesis regarding the origin of gum 
from cellulose. Botanists seem to have agreed that gum 
is derived more or less directly from cellulose, probably 
because it bad been found in certain trees in lacuna, which 
had been produced by the swelling and ultimate deliquescence 
if the cell walls. Jt is probable that the destruction of the 
wood tissue bad been caused by the activity of microscopic 
moulds, and that the gum had flowed into the cavity exactly 
as it flows into the cavities in the fruit of the almond and 
the peach. Fragments of cellular tissue are sometimes found 
embedded in gums, such a.s gum tragacauth, but rather 
than indicating a cellulose origin of the gum, I think this 
points to the presence of insect life, e.g., tree-borers, in the 
wood in the neighbourhood of the puncture through Mrhioh 
the gam had exuded. I have shown that the gum has a 
bacterial origin, so that its direct production from celJalose 
is out of the question. The results with the sugars show 
that dextrose, the hydrolytic product of cellulose, is useless 
for the prodnotioa of gum. And if we use the name in its 
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seoie and indade the hemioeUalosea* pectins, and 
othet ooUuloses, we know that the dextrose or galactose, 
which generally accompanies the other saccharine products 
of hydrolysis, would prohibit the formation of gum. The 
experimental evidence goes to show that the gum is formed 
by the bacteria from levulose and maltose, the wandering 
sugars of Brown and Morris. 

When varying quantities of asparagine were contained 
in the media upon which the slime was grown, it was found 
that the maximum yield was obtained with 0*1 per cent., 
and that larger amounts had no effect one way or the other 
in modifying the activity of the organism. Upon comparing 
peptone, asparagine, and urea with different sugars, See., the 
asparagine clearly gave the best results. With the excep- 
tion of levulose, from which the same weight of slime was 
obtained, the yields from the urea plates, in which the 
nitrogen was equivalent to that in the asparagine plates, 
varied from two-thirds in the case of saccharose to three- 
fifths Avith mannitc. Peptone gave practically no slime. 

It was found, upon testing various alkaline salts, that the 
acid radicles fell into four groups ; they either (1) accele- 
rated, (2) were indifferent, (3) depressed, or (4) prohibited 
the production of slime. The first group included suc- 
cinates and citrates ; the second contained tartrates ami, 
possibly, chlorides; th(* third had sulphates, phosphates, 
and oxalates; wlnle the fourth included acetates, lactates, 
and formates. When the quantity of salt was investigated, 
it was found that 0 1 per cent, of succinate or of citrate was 
the optimum. Of the^e two salts, the latter was, if any- 
thing, the better. As the bacterium produced among its 
acids succinic, acetic, forniie, and lactic, it is interesting to 
note that the first of these accelerated and the others pro- 
hibited the production of gum. One is iDclincd to regard 
the by-products of bacteria and of yeasts either as depres- 
sants or piohibitants ; but succinic acid does not appear to 
come under either of these groups. So far as yeasts are 
concerned, succinates undoubtedly hasten fermeuatiou, but 
possibly not more so than do phosphates. 

The investigation of the action of tannin was interesting. 
The best quantity was O' 1 per cent., but as much as 0*3 per 
cent, could he used ; more than that destroyed the cohesive- 
ness of the agar during Bterilisatiou. All tannins did not 
seem to have the same slime-producing effect, as it was 
found that a fresh lot was not so active as the older sample. 
In order to test the action of different known tannins upon 
the medium, I obtained a number of specimens from Messrs. 
Harrington Hros. The baterium enabled these to be sepa- 
rated into two classes, one of which increased the yield of 
slime, aud included the sumach tanuios used by dyers ; the 
other was either inactive or depressed the yield, and con- 
tained the gall-nut tannins, such as the pure forms, as well 
as those used by calico-printers. The addition of glycerin 
to the medium and a longer period of incubation checked 
the depression due to the second group of tannins. Since 
Bact. acactie can distinguish between certain of the tannins, 
it is possible that it might form the basis of a biological 
method for the recognition of these substances. With 
regard to the function of the tannin in the medium, I am of 
the opinion that by causing the agar-jelly to be somewhat 
contractile, it enables the bacteria to be slowly fed with 
nutrients in solution — that is to say, the bacteria can 
obtain the water necessary to form the slime (which con- 
tains 97 per cent, of water) much more easily when tannin 
is present than when it is absent. 

The optimum temperature for slime formation lies about 
17° C. As tUe temperature rises, the slime becomes loss. 
At 22° it Avas two-thirds, and at 30° it was one-fourth the 
maximum. 

From the experiments briefly treated in the foregoing, 
it appeared that an optimum medium for the formation of 
slime in the laboratory should contain levulose 2, glycerin 1, 
asparagine 0*1, tannin (preferably sumach) 0*1, potassium 
citrate O' 1, agar 2 grms., and tap-water to 100 c.c. This 
medium is not only an excellent substratum for enabling 
B&ct. acacia to form its slime; but it is also a means of 
distinguishing betwt'eii other gum bacteria, some of which 
do not produce slime upon it. 

As there might be the possibility of checking the gum- 
fiux of fruit trees by the application of saline manures, 
experimeais were made with yarioas salts which were added 


to the optimam medium, Theae^ however, showed that 
there would be little hope of oheokiog the gum-flux with 
any salt, excepting, perhaps, nitrate of potash. Upon a 
medium prepared according to tho prescription detailed 
above, but withoqt glycerin, 20 grms. of slime were obtained 
from 100 c.c. of agar. The ai^ition of 0*2 per cent, of 
potassium nitrate reduced the yield to 8 grms., and larger 
percentages of salt had no further influence. The same 
reduction was obtained with 0*6 per cent, of sodium 
chloride, while double the quantity checked the growth of 
the bacterium. 

In my work connected with the formation of gum in 
plants and the relationship between the gum and certain 
bacteria, I have always endeavoured to produce the typical 
bacterial product in the lahonitory. This was not always 
capable of being done, but in the present instance the 
production of arabin and metarabin m the laboratory by 
Bact. acacia; aud Bad. melarabinwn, both isolated from the 
tissues of trees, was a much more decided proof that the 
bacteria produced these gums in the plant than would have 
been their production in the plant after an infection with 
the bacteria. The proof Avas more decided, for the simple 
reason that we could not have been absolutely certain that 
the trees Avould not have developed gum-flux independently 
of the infection, possibly as the result of a previous or 
a Huhsequent accidental infection with the same or other 
or/2:aDi8ms. 

However, an infection experiment Avas made, but it was 
done with the idea of testing if the bacterium, isolated from 
a member of the acncicc, could bring about a production of 
pim in one of the Rosacea. Peach trees, after having been 
infected with Bad acacia, developed gum-flux, but the gnm 
which exuded was metarabm. This was rather a carious 
result. That the tree should liave produced insoluble 
metarabin after an infection with the soluble arabin 
bacterium was unexpected. Some light was, however, 
thrown upon the matter by the bacteriological examination 
of the infected plant. In the tissues 1 found Bact. acacia. 
Bad. metamhinum, and forms intermediate betAveen these 
tAvo organisms. The poach tree had apparently altered, 
and was rapidly altering Bact. acacia into Bact. metara-^ 
bitmniy a process which, as I have already shown, could not 
he done in the laboratory. It is therefore evident that the 
host-plant is able to modify the gum-forming faculty of the 
bacterium, and that so profoundly that the acquired 
character is practically permanent. In the case of Bact, 
metarabinum, isolated from Acacia penninervis, the forma- 
tion of metarabin had been maintained for two years, during 
Avhich time the organism had been subcultivated in the 
laboratory. The influence of the host-plant upon tho 
bacterium explains how the gums from certain species of 
trees are so constant in character, that from the fruit trees 
{Rosacea) being practically always the insoluble cerasin 
(metarabin), and that from certain Acacia being always 
the soluble arabin. 

During the research I kept in view the possibility of gum 
being produced industrially, perhaps from the waste liquors 
in the manufacture of potato-starch or from molasses, but 
at present there seems to be little possibility of its being 
prepared from these substances. The gum is not readily 
formed in fluid media, and the agar medium appears to be a 
necessity for the production of the slime in quantity. 
Molasses acts as a complete food for the bacterium, 
and the addition of other nutrients is unnecessary. It 
does not, however, produce a maximum yield of slime, 
probably on account of its excess of saline matter. Speaking 
roughly, 20 parts of agar, with 20 parts of saccharose, 10 of 
glycerin, and 1 each of asparagine, tannin, and potassinm 
citrate would yield 250 parts of slime, containing 7 * 5 parts 
of dry slime, or, say, 6 parts of gum. The cost of prodneing 
this small quantity of gum, in materials and labour, would be 
iu excess of it.s value. We must therefore look at present 
to growing the gum in trees and augmenting the production 
by the infection of suitable kinds. 

In this Journal (1902, 1381) appears a paper by Mr- Thus. 
Steel and myself upon gum levau, which is formed in sold* 
tions of sacehorose, such as cane-juice, by the biochemioal 
activity of Bacillus levanifarmans, Tlte crga^isQlt^l|l U 
comparatively large spore-forming baoteriam, iiiea|U#i||g 
2 to 8 /A in length. X have found it (kcqueoriy in 
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tissue* ’fltiriiJg the investigations oounected trith the^ega- 
tahle guini* and it undoubtediy ocouw wittely distributed in 
the vegetable kingdom. It is not, how e ver, the only organism 
that can form levau. In a sweet gummy exudate from a 
tree, Eucalyptus Stuartiana, I obtained Bad. eucalypti, » 
Small Don-sporulating bacterium, 1 m in length, which grew ; 
in solutions containing peptone, saccharose, and salts, pro- 
ducing the strong opalescence so characteristic of levau. 

It also degraded the saccharose to reducing sugars. Both ! 
gum and reducing sugars were produced in the same i>ro- 
])ortion8 and at the same rat»^ as in the case of Bac. lerani- 
foi mam, so that the table showing the composition of the 
nutrient saccharose medium during the cultivation of one 
bacterium would also apply to the other, rmctically the 
same acids and subsidiary products wore obtained. Butyric 
acid was the only exception, but it is probable that, had an 
older culture been examined, as was the ease with Bac. 
levaniformam, that acid would have lieen found. One 
point noteil in addition was that the acids in the nutrient 
media containing chalk were formed from the reducing 
sugars and not from the saccharose. The activity of the 
organism was tested upon saccharose, but the* gum was 
formed naturally from raflinose, the mannu of the eucalypt, 
with which the gum w-as mixed. 

I have found a gum-forming bacterium frequently in 
vegetable tissues, and although I have not jet discovered a 
natural gum produced by it, yet there is every probability 
that such does exist. It was obtained first from the sucar 
cane, and then in the giim-resin of Arnucarm Cnnning- 
hamiiy the Moretnn Bay pine. It probably has nothing to 
do with the production of the gum of the latter, which is 
undoubtedly arabin. 

The organism produced slime readily upon the levulosc- 
tanuin medium already described, and the slime yielded a 
gum which became insoluble in waiter after it had been 
coagulated by alcohol. This property altered in time, for, 
when the bacterium had been subcultivated in the 
laboratory for two years, it was no longer converted into 
an insoluble form when debydratcil with alcohol. The 
gum mucilage made paper adhere firmly to glass, and when 
tested was found to react as follows : Basic and ammo- 
niacal lead acetates gave curdy massi's ; ferric chloride 
produced a brownish clot; barium hxlroxide thickened the 
mucilage; Schweitzer's reagent produced n gelatinous 
slime ; dilute iodine gave a reddish tinge ; while Fehling’s 
solution gave no reaction ; copper sulphate, followed by 
potassium hydroxide, produced a gelatinous blue precipitate, 
which coagulated to a curdy mass upon boiling. The other 
usual gum reagents ga\ e no reactions. 

The gum was easily hydrolysed to galactose by 5 per 
eout, suliihuric acid. It was, therefore, a gulactan. In 
saccharose meilia the sugar was not in veiled, and, besides 
the gum, there were produced ethyl alcohol, carbon dioxide, 
laurie. palmitic, succinic, acetic, and formic acids. 

In the disease known as “gummosis,” or gumming of the | 
sugar-cane, the plants become sickly and eventually die as 
a result of the plugging of the large ves.sels of the vascular 
strings with a yellow gum or slime. With badly iufecled 
<jane8 the gum exudes from the ends of the bundles wdien ; 
the canes are cut transversely. The gum has been named , 
vfia>eulin b> Cobh, who saw bacteria in the fresh gum. llis ^ 
field experiments, in which the canes were infected with gum, j 
were inconclusive. i 

From the gum that exuded from the cut ends of the i 
vascular strings of a diseased cane, 1 separated a bacterium 
to >Vhich 1 have applied Cobb’s name, Bacterium vascnlai'vm. 
It grew slowly upon ordinary glucose-gclatiu, which it slowly 
liquefied, as hemispherical colonies of yellow slime. A 
quantity of the gum was grown upon cane-juice agar, and 
after purification portions were tested with the usual re- 
agents. Preci})i tales were obtained w ith neutral, basic, and 
ammoniacal lead acetates, barium and calcium hydroxides, 
copper sulphate, and ferric chloride. .\ slimy voluminous 
prwipitate or coagulum was given with alcohol. The 
natural gum, scraped from cut canes, was tested at the 
same time ns the bacterial product, and the reactions were 
fotuad to be identical. The bacterial gum as grown upon 
the artificial media was similar in appearance to the natural 
product. This is different from those gums that have been 


already recorded, but is explained by the fatf 

although it is popularly called a gum, is in reall^ a sliine* ' ' 

Mr. Thos. Steel had already done much w^rk with the 
natural gum. and I have left to him the pnblteation of its 
chemical naturc. 

A number of experiments were made with various 
nutrients to te.st their influence upon the production of 
slime. The product was not weij^bed like the arabin slimes, 
but the quantity w^as estimated visually as it appeared upon 
the surfaces of tlic agar slope.s. This is not so good a 
method as by making use of the balance, but the yields 
were small in comparison with the arabin slime, and on this 
account the visual method seemed tbo better at the time. 
The bacterium grew well when peptone was present to the 
extent of from 0*1 to 0*5 per ctDt. Levulose, saccharose, 
and, to a less extent, dextro.se were the only carbohydrates 
which favoured slime production. None was formed when 
glycerin, starch, dextrin, maltose, or lactose were the sources 
of carbon. With regard to salts, potassium phosphate was 
decidedly beneficial; all other salts Avere indecisive, with 
the exception of eonimou salt, which prevented the growth 
of the l)aeterium. A.s sodium chloride is the ouly salt 
Avhich acted as a poison, it is possible that it may be useful 
in checking the disease, the more especially as healthy crops 
of sugar-cam* can be grown in soil coutaining anything 
under 1 per cent. But better than the use of preveative.s 
is the growth of vanetio'- of cane insu.sceptiblo to the 
disease. With ri>gurd to the reaction of tlio medium, a 
laint acidity, equal to 0*01 per cent, of tartaric acid, was 
fonml to give the best re.sult. This doubtless explains why 
the bacteria are to he found iu the faintly acid juices of the 
large ve.ssels of the vascular bundles, and not in the rela- 
lively highly acid cellular ti.s.sue, the juice ot which has an 
acidity equal to 0*2 to O'.*! per cent, of tartaric acid. The 
optimum temperature was found to be tio’’ (h ; no slime 
was formed at 117'. The jiioduclion of the gum at the 
loner temperature, and not at the higher, explains wdiy 
cold weather increases tlic prevalence of the disease. As 
no invertttsc is secreted by the hacterium, it cannot directly 
eausf* a degradation of the sugar in the cane. 

Associated with a mould, a bacterium is found in the 
phenomenon w’hich 1 have named the “red stiiug of the 
sugar-cane.” The bacterium produces a colourless slime 
from saccharo'se and levulo«e, but the mould w'hen grow’ing 
in the slime produces a red colour which hccuine.s diffused 
throughout the buetoiial i)rotluct. ’fhe red slime fills up 
the large vessels of the vascular strings, producing a con- 
dition similar to that which is found in gummosis. It is, 
however, found only in fconio of thi* strings, and a general 
gummosis does not appear to he jiroduced. The gum Avas 
obtained from the slime by the method employed iu obtain 
mg the bacterial arabin, and it was found to behave to 
reagents preci.sely like arabin. Upon hydrolysis it yielded 
galactose only, so that it may he called u pseudambin. I 
have obtained the same gum from a yellow race of the 
bacteriuiii isolated from the quince. 

These instances of the formation of vegetable gums by 
bacteria arc sufficient to indicate that all exuded gums have 
in all probability a bacterial origin. I would go further and 
say that until they can be showm to be otherwise, all vege- 
table gums and even nmedages are the products of bacteria. 

Erratum. 

In Bart I. of this paper, this J., 1904, page 107, line 45, 
for neutral read natural. 

Discussiox. 

Mr. Thos. Steel remarked that the different effects on 
the groAVth of the Bact. Acacicp of tannins from various 
sources was most interesting and suggestive, particularly 
in the light of much that had receutly appeared on the 
subject of taunins in the Society’s journal. It was curious 
to find that succinic netd, contrary to what might be 
pected, acted as an accelerator iu producing a growth pf 
slime by the bacterium, while oxalic had an inhibitory 
Were the acids experimented with in the free state or com- 
bined with a base ? Anotber most interesting &ct was the 
remarkable change produced in the, chfiracter of the hac^ 
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t«rmm^y the liost-plaiit, a bacterium which oouU not, bo 
far, be changed in artihoial cultures, at once sHeriucritH form 
when grown in the living tree. It was very curious to find 
undoubtedly different species of bacteria . producing a sub- 
stance of the nature of gum levan ; this was probably due 
to the mode of attack on the sugar molecule being Bimilar. 
He congratulated the author on having throam so umch 
light on the origin of the vegetable gums. 

Dr. G. H\rkf.r said that he was most struck perhaps by 
the fact that while levulose was easily converted into the 
gum, dextrose was perfectly immune to the attacks f)f the 
bacterium. It recalled the work of Emit Fischer ou the 
breaking up of complex sugars by means of enzymes, in 
which he showed how the polysaccharide, which could be 
considered as a chain of 0<(Uio^ ^5 groups differing from one 
another in structure, might be broken up link by Imk 
if only tlie riglit enzyme could be found to attack the last link. 
E. F. Armstrong (Trans. Chcin. Soc., Dec. 1903) had also 
shown how a-methyl glucoside could be converted under 
the influence of the enzyme maltase, into a-glucose, while 
<3-niethyl glncoside was conv(‘rted by another enzyme, 
emulsin, into /3-glucohO. These forms were simply stereo- 
isomeric lie asked Dr. Greig Smith how far the experi- 
ments were of a quantitative nature. Had he established 
4Uiy relation between tlie amount of gum formed and the 
quantity of sugar which disappeared? Also what tests had 
been made to prove that the gum obtained was the same in 
all cases ? 

The Chairman said that the marked differences shown by 
the action of dextrose and levulose seemed to point to a 
retarding influence of the aldehydic group over that of the 
ketonic. The action of the tannins also indicated a difference 
in structure, 'rhere were otten several tannins in the same 
group of plants, and no less than three distinct tannins were 
found ill eucalyptus exudations alone. With regard to the 
action of succinic acid, il seemed conclusive that nature did 
endeavour to get rid of this acid when formed in plants, and 


this WM showu by the ilepoattion of lai|pe qotttititiea of 
aluminium suocmtrte In the treei of ^rifea exeelm* Tlie 
acid in this tree was formed by the oxidation Of the normal 
but)Tio acid occurring in the sap, and wa« perhaps brought 
about by bacterial agency. The economic results likely to 
eventuate from the author's researches were likely to be 
far-reaching. 

Dr, Gukig Smith said, in reply to Mr. Steel, that the 
acids were added as salts of potash generally, but as the 
cultures and the media were always faintly acid, some Of 
the free acid would always be present. With regard to the 
question of Dr. Harker, the relation between the gam pro^ 
duced and the sugar that had disappeared was not deter- 
mined, and no tests were made to see if the gum waa the 
same in all ca^.es. It was possible that the constitntion Of 
the complex gum molecule might vary according to the 
sugar employed, but as the cultural characters of the 
organism were constant witli a particular sugar, it was pro- 
bable that the gum was alwav s the same when that Sugar 
was used. A marked difference in the chemical constitution 
as evidenced by a difference in the solubility of the gum 
would alter the character of the bacterial colonies. This 
bad been noted with a certain gum-forming organism, Bact, 
Athersfonei, which altered its cultural characters in the 
laboratory, show'ing the transition from an insoluble to a 
soluble gum. The point raised by the Chairman concerning 
succinic acid was interesting. Delhruck (this J., 1903, ftl3) 
said that small quantities of toxic substances stimulated 
yeast cells, hut if this were the case why should not lactates 
and acetates have behaved like succinates in the case of 
B'lct. Acaeix ' One could always infer the bohaviour of 
substances upon the bacterial ctdl from the action upon the 
cell aggregates or higher plants, for it had been shown by 
(labritschewsky (Centralbl. f. Hakt. Orig., 32, 25C) that c‘al- 
(diim was not re(iuired by bacteria, and that therefore oxalic 
acid had no injurious influence upon them. Its toxicity for 
the higher plants was admitted. 
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English Patents. 

Befrigeratmg Machines ; Carbonic Anhydride. . 

F. Wittdhausen and F. Windhausen, jun., Berlin. Eug, 
Pat. 17,040, Aug. 5, 1903. 

The machine is of the counter-current type described in 
Eng. Pat. 9084 1901 (this J., 190?, 760), in which carbon 


I dioxide liquefled in the condenser passes through a reguttttititf 
valve into an intermediate receiver, v^c. la the present 
I machine, this receiver, containing spaces separated by 
I temperature-exchanging surfaces, has two tubes or coils, 
one within the other, into one of which a part of the, 
liquefied carbon dioxide passes to evaporate ftt n biffbfflr 
I pressure and temperature than obtains in the erapomtof, 
j and lower than in the condenser* whereby the 
j portion of the liquefied carbon dioxide passing thrdu^:^ 
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other lube or coil, is cooled on its way to the evaporator. 
(Compare also the two following abstracts.)— E. S. 

Refrigerating Machinee ; Carbonic Anhydride . 

F. Windhausen and F. Windhansen, jun., Berlin. Eng. 
Pat. 17,()4 (»a, Aug. 5, 1908. 

In machines of the type described in the preceding abstract, 
having an intermediate receiver, there is, according to the 
present invention, a double-acting compressor, the end 
Spaces of which are connected by a channel, to which a 
delivery tube is attached by means of a pressure or delivery | 
valve ; and there is a movable piston or plunger for altering 
the volume of vapour drawn in from the intermediate 
receiver. — E. S. 

Refrigerating Machines; Carbonic Anhydride — — . 
F. Windhausen and F. Windhausen, jun., Berlin. Eng. 
Pat. 17,040 k, Aug. b, 19011. 

In a carbon dioxide rcfrlgc^rating machine, of the type 
described in the two jirecedlug ab.stracts, a combination is 
made of two compressors, so connected that one of them 
is double-acting for the vapours from the evaporator, whilst 
in the other, va[»ours drawn in from the evaporator are 
compressed at one end to about the pres.surc in the inter- 
mediate receiver, and are then passed to the other end, 
where the) are compressed, together with the vapours from 
the intermediate receiver, to the jiressure of the condenser 
into which they aie pas.sed. — E. .S. , 

Distilling^ Ecaporating, or like Apparatus ; Manvfactnre 

. ji, Jouve, Lyon, France. Eng. Pat. 21,765, 

Oct. 9, 1903. 

See Fr. Pat. 330,666 of 1903 ; this J., 1903, 1086.— T. F. B. 

Evaporating Liquors ; Process of . II. H. Laht*, 

London. From E. N. Trump, Syracuse, N.Y., U.S.A. 
Eug. Pat. 28,572, Dec. 29, 1903. 

SEEU.S.Pat. 743,352 of 1903 ; this J., 1903, 1285.— T.F. B. 

Vaemm Pans. II. H. Tnikc, London. From'E. N. Trump, 
Syracuse, N.Y,, U.S. Fug. Pat. 28,593, Dec. 29, 1903. 

SebU.S. Pat. 743,351 of 1903 ; this J., 1903, 1285.— T.F. B. i 

Safety Devices for Preventing Explosions nt the Blast 
Pipes of Furnaces. Trapp, Falkirk, Scotland. Eng. 
Pat. 28,785, Nov. 3, 1903. 

A FLAK valve is arranged against a seating in the upi>er 
part of the horizontal portion of the blast pipe in sueli a 
way that so long as the pressure of the blast is maintained, 
the valve is closed. Should, however, the blast fail, the 
flap drops, shutting off the blast pipe; aud allowing any 
back pressure of gas from the furnace to escape into the 
air.— W. H. C. 

Mixers. 3. F. Giindolfo, Du-Buque, Iowa, U.S.A. 

Eng. Pat. 3922, Feb. 16, 1904. 

Two pairs of oppositely rotating, curved blades work in 
a bowl-shaped mi \iiig pan, aud are so arranged that they 
civo Bomewhut in case of meeting any obstruction. 

— W. H. C. 

Furnaces; Heating . IL JNIcAulay, Dumbarton, Scot- 

land. Eng. Pat. 6786, March 21, 1904. 

The fuel- and air-ports are so arranged that the fuel gases 
from the producers are thoroughly mixed with the heated 
air from the regenerators, and are projected downwards 
towards the centre of the beaith. — W. H. C. 

Grinding Mill ; Improved F. Stark, Ludwigshafen, 

Germany. Eng. Pat. 15,746, July 15, 1904. 

A VERTICAL grinding disc rotates against a vertical grinding 
face, both having specially arranged cutting teeth. Means 
are provided for feeding the material to be ground, for 
renewing the grinding faces, and for regulating th<3 feed. 


Kilns and Driers ; Combined Rotary — C. A. Mat- 
cham, Allentown, Pa., U.S.A. Eng. Pat. 16,583, July 27> 

. 1904. Under Internat. Conv., Jan. 11, 1904. 

See U.S. Pat. 75.5,513 of 1904 ; this J., 1904, 435. -T. F. B. 
United States Patents. 

Separator ; Centrifugal Liquid . J. A. Dahlquist 

and C. L. Holm, Asdgnors to Nva Aktiebolaget Radiator^ 
Stockholm. U.S. Pat. 770,679,'Sept. 20, 1904. 

Sf.k Eng. Pat. 5716 of 1903 ; this J., 1902, 1464. — T. F. B. 

Drying Apparatus ; Tubular . M. Salzmaun, Alagde- 

burg-Buckau, Germany. U.S. Pot. 770,823, Sept. 27, 
1904. 

j The apparatus coiisi'.ts of a revolvablc casing, inclined to 
the horizontal, containing tiv(' series of tubujar passages, 
connected at the middle portion of the casing by an inter- 
mediate chamber Kith perforated sides. The tubes are 
surrounded by steam-jackets with an axial steam-supply 
pipe. Material supplied by suitable means to one series of 
tubular passages falls into the intermediate chamber, where 
it is pulverised by a roller, and then passes through the 
otbc'r series of passages into the discharge-trough. 

— L. F. G. 

Treatment [^Drying'] of Material ; Apparatus for Cou~ 

I tinuons . W. II. Gesner, New York, Assignor to 

j Caribbean Manulactiiricg Co., New Y’ork. U.vS. Pat. 

I 771,141, ,Se})t. 27, 1904. 

Mateuial i.s deli\ercd from a mixing chamber through a 
normally cdosed opening to an inclined casing surrounded 
by a steam-jicket, arnl containing a suitably rotated hollow 
shaft aud hollow .screw through which steam cireulates. 

— L. F. G. 

Mixer. F. A. lletlierington, Indianopolis, Irid. U.S. Pat. 
770,85.5, Sept. 27, 1901. 

One of the end hearings in a horizontal mixer is removable. 
I'ho mixer blades are attached to a hollow shaft which 
fits as a slec'vo over the polygonal middle poition of tin 
rotating shaft journalled in the above bearings, so that 
the removable bearing can bo removed, the rotating shaft 
withdrawn axially, aud the hollow shaft with the mixer 
blades withdrawn transversally from the casing of the mixer. 

— L. F. G. 

II.-PUEL, GAS. AND LIGHT. 

Bunsen Flame ; Water-Gas Equilibrium in the , and 

the Chemical Determination of Flame Temperatures, 
F. llaher and F. Richardt. J. f. Gasbeleucht., 1904, 47, 
809—815, 833—837, 864—869, and 877—880. 

A ciUTicAL review of past work on the subject of gas 
[ flames is first given, and then an account of the authors’ 
experiments and results. The gases evolved from the 
inner cone of the Bunsen flame (compare this J., 1891, 992, 
993) were quantitatively examined, and the relations between 
the concentrations of the four substances, carbon dioxide,, 
hydrogen, carbon monoxide, and steam, wore determined... 
Jt was found that in the green inner cone the water-gas 
equilibrium, (;() + + Hj, is produced very 

rapidly. The reaction-constant of the system was, within the 
limits of experimental error, the same as that calculated from 
Hahn’s results (this J., 1903, 1038) for the temperature of 
this zone. .Yfler the withdrawal of the gaseous mixture 
from the combustion-zone aud during the passage through 
the cooling zone, the equilibrium was not displaced to any 
notable ex tent. It is concluded from the experiments that 
the same result for the temperature of the inner combustion- 
zone is obtained by calculation from the composition, of the 
products of combustion by the aid of the reaction- isochore 
of the water-gas equilibrium, as by thermo-electric measure- 
ments- The same numbers are also obtained by calculatioa 
from the heats of combustion and specific heats (Mallard 
and Lo Oliatelier) of the individual gases.-— A. S. 
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Tfafer-Cras PrtKess j Theon/ f*f the — . v. JOptner. 

Chom.-Zeit., 1904, 28, 902—903. 

Ak attempt is made to apply the principles of physical 
chemistry, especially Guldber^f and Waai^e’a equilibrium 
law, to the reactions concerned in the production of water- 
gas. The author’s conclusions are that in order to obtain 
the best results : (1) The proasuro must not be too high; 
(2) the temperature must not fall below 800° — 900*' C. ; ^3) 
with pressures up to four atmospheres the temperature should 
not exceed 900° — 1000° C. These conditioas hold for the 
ideal state, v/z., when there is equilibrium in the generator. 
If there be not equilibrium, the composition of the gas will 
alter on its way through the generator, and its final compo- 
sition will depend on the height of the coke -column, the 
velocity of tin* current of steam, and the temperature. It is 
of great practical importance to introduce the steam at the 
coldest part of the generator, so as to avoid the reaction 
2CO * C + CO2 in the cooler parts. — J. T. D. 

Aerogen Ga<t. Stern. (^hem.-Zeit , 1904, 28, 902. 
Aekookn ga'i is prepared by driving air, by means of 
clockwork or other power, through a meter, on the drum 
axis of which is a hydraulic arrangement for introducing 
into the stream a regulated quantity of ligh«‘ petroleum 
spirit. The inflammable mixture so obtained is burned 
under a mantle, and gives a light of 50 candles for 100 hours 
at a cost of a Bhilling. As the mixture is made at the 
ordinary temperature there is no oondensation ; there is 
also practically no danger of explosion; and the gas is not 
poisonous. It can he used for heating and for driving small 
motors, as well as for lighting, and its cheapness and th(> 
simplicity of its manufacture make it most suitable for 
email private gas installations. — J. T. 1). 

Sulphur ni Coal; Photometric Detei mlnation of 
fci. \V. Tarr and C. II. McCUure. XX III., page 1000. 

English Patents. 

Coke; Marmfaclarc of . J. ,T. (J. Allison, Butter* 
knowle, Durham. Eng. Put. 24,070, Nov. 1.3, 1903. 
Nov-ooking coals are powdered, mixed with pitch, tar, or 
other bituminous mill ter, formed into pellets by first melting 
and then dropping them into Avater from a height. They 
are finally carboui.scd in coke-ovens. — L. F. G. 

Coal; ]\fethod of T rPAiting for Coking ViirpoHcs. 

W. J. Patterson, Pittsburg, J’eiin. Kng. Pat. 17,580, 
Aug. 12, 1904. 

TiiK coals are stored in one entire mass, as they come from 
the washers. This mass is allowed to stand until the water 
lias percolated downwards, carrying the sludge with it, and 
the coal is then removed from the top of the mass. 

— L. E. G. 

Water- or like Gu'i from Smxll and Dust Coal; Appa- 
ratus for Generating . f,. Wesselsky, Dresden, 

Germany. Eog. Pat. 19,220. Sept. 7, 1903. 

To prevent the crushing together, and consequent detective 
burning, of the fuel, which commonly occurs when coal dust 
and " smalls ” are used in the production of water-gas, means 
■arc provided for le.sseuiog the pressure of the fuel on the 
grate, so that the combustible as consumed may liy its own 
weight fall freely on to the grate. A horizontal supporting 
'floor or conical body, may be arranged above the grate, in 
the upper part of the generator, to support the main super- 
incumbent mass of fuel, an aauuUr space being left round 
‘the support to enable the fuel to descend as required : in 
•this case the grate is of inverted conical form, and is built 
up of rings, suitably spaced apart, a series of converging 
steps being thus provided for the fuel to rest upon. 
Different forms of apparatus, embodying the same principle, 
are described and claimed. — H. B. 

Gas Retorts, H. Gielis, Berlin. Eng. Pat. 24,068, 

Nov. 5, 19C8. 

Sbk Ff. Fat, 338,684 pf 1933; this J., 1904, 653.— T. F. B. 


Gas Producers, L. Wilson, Glasgow. Kng. Pat, 27,833, 
Dec. 18, 1903. 

See U.S. Pat. 762,568 of 1904 ; this J., 19J4, 745.— T. F. B. 

Combustion Chambers of Steam Boilers and the like for 
the Manufacture and Burning of Gas; Process and 

Apparatus in connect io ft with the . P. Stieus 

liotferdam. Eng. Pat. 14.971, July 4, 1904. 

The gas generator is arranged within the oombnstion 
chamber (of the steam boder or the like) in which the gas 
produced is to be burnt, so tint the generator itself is 
maintained at the requisite temperature. The gas generator 
consists of a chamber divide.l by a horizontal grate, or 
perforated partition, into two compartments. Upon the 
giMfe rests an iue iiidcsceiit layer of reducing material, such 
as retort curbou, iron, or the like, and into the space above 
this a mixture of water, petroleum, and air is injected. 
The gas produced passes down through the reducing 
material and is discharged into a number of perforated 
pipes surrounding the generator ; it then burns on escaping 
through the perforat'on<, heating both the boiler and the 
generator itself. In sturtiog the apparatus, air and petroleum 
alo.oe are admitted to ilie generator, until the reducing layer 
has become iucaudescenc.— H. B. 

Gas and Air; Apparatus for the Production of Mixtures 

of • A. -G. fiir Selas-Beleiichtung, Berlin. Eng. Pat. 

16,288, .Tuly 22, 1904. Under Internat. Conv., Oct. 21, 
1903. 

Tills specification relates to improvements, with regard to 
the arrangement, of valves described in Eng. Pat. 17,788 of 
1903 (this J., 1904, 859). —II. B. 

Gas, Poor, Free from Tiirrg Matters; Apparatus for 

Producing . L. Boutillier, Paris. Eng. Pat. 16,768, 

July 29, 1901. Under Internat. Conr., Aug. 25, 1903. 

The producer described in Eng. Pat. 7979 of 1904 (this J., 
1904,658) i.s improved by providing the vertical distillation- 
retort, at its upper end, with a pipe for leading off the 
liberated hydrocarbons, the said pipe discharging the latter 
underneath the grate, to mingle with the air and steam 
suiiplics and pass up through the incandescent fuel. — H. B. 

Illuminating Gas ; Method of Purifying — — [ from Car- 
bon Bisulphide^. A. J. Boult, London. From C. S, 
Lomax, Everett, Muss., IJ.S.A. Eng. Pat. 14,445, June 
27, 1904. 

The cooled gas, freed from tar and ammonia, but not 
necessarily from carbou dioxide, is passed through a purifier 
conraining “ chemically divided” sulphur (preferably spent 
oxide heavily charged with free sulphur), impregnated with 
an amine (preferably commercial aniline). The sulphur 
acts as a catalytic agent, in the preseuce of Avhich the 
aniline reacts upon the carliou bisulphide in the gas, to form 
sulphocarbauilido and sulphuretted hydrogen, according to 
the equation 2( .’.jH.NIJo + CS, -t- S - CS(C8H6NHs)j + H38 + S. 
*rhe sulphuretted hydrogen is removed from the treated gas 
as usual. The aniline may, if desired, be mixed with a 
suitable neutral s dvent to aid in disseminating it throughout 
the sulphur. When the purifying material becomes ex- 
hausted, it is re-impregnated with aniline, when it is ready 
for further use. — H. B. 

Incandescent Gas Light ; Method of Increa.ung the Inten- 
hitg of — ■■ ■ ■ H. H, Lake, London. I'rom Ges. ftir 
Fliissige Gaso Raoul Pictet and Co., Berlin. Eog. Pat. 
20,556^ Sept 24, 1903. 

Vauious forms of burner are described in which separate 
concentric eupplies of combustible ga.s, and of air or oxygen 
(giving, if burnt, a non-luminous flame), are admitted to 
the interior of a mantle, or are projected, the one along the 
interior surface of the mantle and the other along the 
exterior surface, in order to produce a very high tempera- 
ture. In other modifications, one mantle is surrounded 
concentrically by another, and oxygen (or combustible gas) 
is admitted into the interior of me inner mantle, whilst 
combustible gas (or oxygen) or concentric streams 6i 
oxygen and combustible gas, are admitted into the annular 
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lipac© between the two mantles. (Compare Fr. Pat. 322,601 ; 
this J., 1903, a.'iS.)— II. B. 

United States Patents. 

Coat Briquettes ; Process of Formhif/ . E. II. Larkiu, 

St. Louis, Mo. L'.S. I^it, 770,503, Sept. 20, 1904. 

About 3 per cent, of crude ])t‘troleum is mixed with 97 per 
cent, of coal slack, and to this mixture starch paste is 
added in the pioportion of about 2 Ih. of the paste to each 
lUO lb. of the petroleum treat* <l slack, the whole muss hein^ 
finallj pressed into block.-' — -VV. ( '. II. 

Coed i Method of Treaiincj oud Handling for Coking 

Purposes. VV. J. Patterson, ^itt&bur^^ U.S. Pat. 770,778, 
Sept. 27, lout. 

See Eng. Pat. 17,580 of 1904 ; preceding thes(‘. — T. E. B. 

Gan Producers, Furnaces, &'C . ; Appai'titvs for the Con- 

tinuons Feeding ami Distributing of Material in . 

C. W. Bildt, Stockholm. U.S. Pat. 770,191, Sept. 20, 
1904. 

Sfo? Eng. Pat. 9376 of 1904 ; this J., 1904, 709. — T. F. B. 

Gas; Process of Manufacturing . A. Boiigault, 

Aneignor to Soc. Frune. de ( 'onstructions Meeaniques 
(Ancien. Ltabh Call), Pans. U.S. Pat. 770,5.54, Sept. 20, 
1904. 

See Eiig. Pat. 12,506 of 1903 ; this .1,, 1903, 1079.— T. E. B. 
French Patents. 

Heating Appliances, the Heat of ichich is Produced by a 
Chemical Reaction. Hunger and I hlig. Fr. Pat. 342,9 1 5, 
May 6, 1904. 

A cyuNDRK'AL Tiictal vessel with a conical bottom is filled 
with lime or cau.stie soda, and a metal funnel containing 
water or vinegar placid inside, resting on the rim joined 
to the vessel. The funnel is provided with a hole near its 
apex, and with a metal cover pierced by a hole, \\hilst a 
hole is also pierc<jd in the top of the cylindrical vessel. A 
strip of steel passes over the various holes so as to close 
them, and projects through the cover. On winding the strip 
round a key, the holes cun he opened and the cheinieuls 
allowed to react. — L. P. G. 

Drying Oven, Continuous t for Combustible Materials 

and the like. P. JI. Pute-('otte de Keneville. Fr. Pat. 
343,089, May 11, 1904. 

The oven is especiall}' designed for the drying of briquettes, 
and consists of an upright square tower containing a set of 
inclined shelves arranged zigzag fashion. Thi; material is 
fed in at the top, and, whilst sliding down the shelves is 
<lried by a current of hot gases passed in from a furnace. 
In order to keep the tower hermetically closed, the material 
is fed into a conical hopper divided into two vertical com- 
partments, which rotates slowly round an axis, the material 
being discharged albTnatcly from each compartment, as the 
latter passes over a hole situated in the cover of the tower. 

— L. F. G. 

[Gtf.v Manufacture'] Method for Completely Distilling 
Coal, and Apparatus for Use therein. H. VV. Woodall 
aiul A. M. Duckhnm. Fr. Pat. 343,091, May 1, 1904. 
Under Internat. Conv., July 27, 1903. 

See Eng. Pat. 16,497 of 1903 ; this J., 1904, 744.— T. F. B 

I'issue for Incandescent Gas Mantles. If. Locwenthal. 
Fr. Pat. 838,931, Julv 18, 1903. 

Fabrics for the maniifucture of mantles are made of threads 
of '‘compounds of cellulose soluble in water.^^— H. B. 

TUtcAs of Artificial Silk for Candles. V. Pfersdorff. 
Fr. Pat. 343,086, May 11, 1904. 

Claim is made for the use of twisted or plaited wicks of 
artificial silk, and especially of the waste material. It is 


stated that sach wicks absorb fat more readily than cotton 
wicks, and burn without carbonisation. — C. A. M. 

Candles, Lamp Oils, Edible. Fats, Unpuents or Pomades, 

Soaps, ^c.; Manufacture of . C. Dreymann. Fr. 

Pat. 343,158, May 14, 1904. XII., page 988. 

m.-DESTRTJCTIVE DISTILLATION. 

TAR PRODUCTS. PETROLEUM, 

AND MINERAL WAXES. 

Petroleum; A Radio-active Gas from Crude — — , 

E, F. Burton. XXIV., page lOOS. 

English Patents. 

Tar; Process for Treating for the FJimination of 

Water and Reeoverg of Volatile Products therefrom. 
W. Oppenheimer and T. ()• Kent, London. Eng. Pat. 
12,696, June h, 1903. 

See Fr. Pat. 334,472 of 1903 ; thi.s J., 1904, 55.-~T. F. B. 

Peat and Turf; Treating \^Distillini)] to obtain 

valuable Products. T. K. Hauincr, Manchester. Eng. 
Pat. 24,326, Xov. 10, 1903. 

Aju-driei) turf, pent, or bog is heated in a retort, and the 
products of distillation are separated and collected for the- 
making of wood spirit, acetic a« id, tar, and charcoal. The 
gas is to be utilised for heating the ictorts, or for “ burning 
purposes.” — L. F. G. 

United States Patent. 

Ammonia- Water Apparatus. 11. A. Ahendroth, Berlin. 
U.S. Pat. 771,031, Sept. 27, 1901. 

The apparatus is proviiled with superposed cells having 
covered openings or doors in the side, and near these 
openings, overflow pipes supported in the bottoms of the 
cells. These overflow pipes are made in sections, tch-- 
.scoping one in the other. Compare U.S. Pat. 712,891 of 
1902 ; this .L, 1902, 1526.— E. S. 

French Patents. 

Tar; Ptoce.ss of Solidifying S. G. Coulson. Er. 

I*at. 313,691, Juno 4, 1901. Under Internat. Conv., 
Jan. 28, 1 904. 

See Eng. Put. 2102 of 1904; this J,, 1904, 780.— T. F. B. 

Hydrocarbons, such as Crude Petroleum and Petroleum 
Oils of all Densities ; J*rocess for Refining Commercial 

. IT. P. J. B. Goffart. Fr. Pat. 342,588, April 23, 

1904. 

The hydrocarbon is treated with a metallic powder, such a?, 
zinc, which acts cutal^tically and at the same time as a 
reducing agent, decomposing the colouring matter and 
reducing the unsuturated h} drocarbons, which arc stated to 
be generally more highly coloured than the saturated com- 
pounds. For example, petroleum of sp. gr. 0*83.5 to 0*840 
is refined by keeping it in contact with powdered zinc 
placed on an asbestos filter contained in a jacketed funnel, 
a temperature of about 70"^ C. being maintained for five 
hours. Correspondingly higher temperatures and longer 
treatment are required for heavier oils, and very viscous 
oils are advantageously treated under pressure. — T. F. B. 

Petroleum or other Mineral Oils ; Process for Solidifying 

with a view to their Application for Heating. 

V. J. Kuess. Fr. Pat. 343,545, May 30, 1904. Under 
Inlernat. Conv., Nov. 6, 1903. 

See Eng. Pat. 7481 of 1904 ; t^J., J904, 817,-T. F. B. 
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I7.-C0L0UEIN& MATTERS AND 
DTESTTIPPS. 

liosanilinea ; Nomenclature of . J. Schniidlin. 

Gemptea read., 1904, 139 , 5 ^^ — 505. 

Tub author proposes to take as the basis of his nomeufla- 
ture the real base of I’arafiadisine, ( CfiH^N H ,)j : ( ' : ( I ^ : N H, 
which he terms rosaniliac. The corresponding carbinol is 
designated rosaialinecarbinol, whilst Purufuchsine would he 
rosaniline h}drocliloride. The homologues of the base of 
Parafuchsine are called ro.samonotoluidine, rosaditolnidine, 
and rosatritoluidiiie, containing one, two, and three toluidine 
nuclei respectively. I'hc leiico bases are called leucaniline, 
leucoraono-, leucodi-, and leucotritoluidine. Thus the 
corresponding terms in the author’s nomencliituro and that 
of Baeyer (this J., 1004, 8t>2) are- — 


]{ju.ycr. I Schiiiidlm. 

iJiamujofurhsoiiiiiiine. ! Kosiiniline. 

]hnniinodimethvltuelis(»niimiie i Hosjuiitoluuiine. 

DiphenylaiiiiMofuclisoiiplion.vliiiuno. TriphonylroMiiiiluw. 

— K. F. 

Tetrahydro.r^cvclolicjrnne ~ Jio'ianilines : a New (Hass of 
Colourless Derivalires. J. Schniidlin. ('oinptes rend., 
1904, 139 , 500 — 507. 

The salts of rosaditoluiilme and rosatritolnidine are very 
soluble in strong hydrochloric acid. If the solution be 
allowed to stand for 24 to 4 8 hours, the liquid becomes 
decolorised and transformed into a mass of perfectly white 
crystals. These are extremely soluble in water. They are 
stable at the ordinary temperature. At 50'^’ C. they lose 
4 mols. of water, forming black trihydrochlorides, which 
dissolve in water to a red solution. On heating the colour- 
less compounds to 100 C. they form characteristic green 
Magenta homologues. — K. F. 

Carbinol Salts and Cyclohe xanc-Rosanilines : Phenomena 
of Decolor tsat ion, J. Schmidliu. Oomptos rend., 1904, 
139 , 521-521. 

The fact that the colourless salts of tetrahjdroxy cycle 
hexane-rosauilino lose 4 mols. of water on heating, with 
formation of black comjiounds (see preceding abstract) is 
regarded as a direct proof of the quinoiioid constitution of 
rosaniliue salts, thus — 

Colourlesis salr. 

(CcH,NIT,CI) 0 < [!{} ;■ };,{{ > C : SHAl 
Black .salt. 

U is found that when ^olutionR of rosauiline salts are 
decolorised by addition of mineral acid, heat is evolved ; 
alho, a solution of ro«anilinecarbinol in acetic acid loses its 
colour, but ab.sorbs heat, approximately the same amount as 
is evolved in the former reaction. Hence it is concluded ; 
that these wlourless compounds are salts of rosaniline- j 
carbinol, G(0H)(C(,H^NH3.HC1).{. The only salt of this i 
class which could be obtained in a fairly pure state was ; 
the irihydroohlorido of hexamethylrosanilinecarbinol ; it is ; 
exceedingly hygroscopic, turning black on exposure to j 
moist air, and giving a highly coloured solution in cold 
water. When the carbinol salts are neutralised by acid, i 
heat is evolved, the benzene nuclei being converted into ! 
hexahydrobenzene nuclei ; these cyclohexane salts, on | 
treatiuent with acid, lose 4 mols. of water (heat being t 
ub.sorbed), and are conwrted into the quinonoid rosaniline } 
salt-.— T. F. E . . 


LITEEATURE—Oi.. UL A IV. m 

Stilphur Dyestuffs / Study of the P, Friedlaendet 

and F. Mauthner. %. Farben* u. Textil-Ind., 1904, 3, 
3J13-337. 

The method of study adopted by the aiitbor.^ consisted 
in the preparation of simple sulphur-containing dyestuffs 
synthetically, in order that from a study of their properties 
conclusions might be drawn n.s to the composition of the 
more compli^’ated coininericial products. As a starting 
point, use was made of aromatic compounds which contain 
amino or hydroxy groups. These compounds can, in many 
cases, he easily “ sulphurised ” either by boiling with sodium 
polysulphide solution or by other means. The number of 
sulphur atoms entering the molecule depends on tho con- 
ditions. As a lule, in “ alkiiline s-ulphurising,” the sulphur 
takes up the ortho position to the amino or hydroxy groups, 
and the o - arainomereaptaus and o - hydroxymercaptanii 
obtained, must be looked upon as the chief eomponents of 
the dyestuff formation. If the reaction be carried further, 
these primary mercaptans change rapidly, and condenwtiona 
of various kinds take place, by preference tltiodiphenylamine 
derivatn cs being formed from simple beuzene derivatives. 
The sulphur which enters into tho rings of these corupounds- 
appears not to be affected by sodium sulphide; the solu- 
bility of the sulphide dyestutfs must therefore be due to 
the presence of sulphur in other forms of combination 
probably as -SH groups or bisulphides, which latter are 
easily changed by sodium sulphide into soluble mercaptans. 
A sulphide dyestuff should fulfil the following conditions 
(J.) It should have a molecule with one or more chromo- 
phor groups. ( 11.) It should have bisulphide groups in the 
molecule, which cau.se it to be soluble in sodium sulphide 
with formation of -SH groups, this reduced body being 
reconverted into the original substance during the dyeinp 
process. (III.) It should have the property, not necessarily 
following from I. and II., of dyeing numordanted cotton 
direct from sodium siiiphide baths. The authors Jiave pre- 
pared a large number of dyestuffs containing sulphur which 
answer the above conditions entirely or in part. 

Azo Dyestuff's containing Sulphur. — o-Dihydroxydipbenyl- 
bisulphide was prepared by pouring a solution of potassium 
xanthate into diuzotised o-aminophenol. The bisulphide 
combines with diazoiised naphthionie acid in alkaline solu- 
ti(tii. The free colour-acid fornos yellowish-brown needles 
very sUghUy soluble in water. The formula is SO.,H. 
C,„H„ . N : N . (Oil) S . S (OH ) Ce H., . N : N . C,oHg • «OaH. 
Alkali.s give easily soluble salts, Sodium sulphide colours 
it violet, slowly in tho cold and quickly on heating, but the 
colour goes back on exposure to the air, the bisulphide 
group being split off aud an azo derivative of thiopjro- 
catcchol formed. In this case the attraction of the fibre 
for the sulphur compound is practically no greater, either in 
alkaline or in sodium sulphide solution, than it is for the 
combination of naphthiomc acid aid phenol, so the sulphur 
has here no influence on the dyeing properties. Ther 
compound from benzidine and 1 mol. of dihydroxydiphenyl* 
bisulphide is, on the contrary, a direct-dyeing cotton 
dyestuff. The compound from 1 mol. of benzidine, 1 mol-' 
of a-naphthylumine, and 1 mol. of dihydroxydiphenyl- 
bisulphide in almost iosolubie in alkalis, aud is only dissolved 
very slightly by sodium suli>hide, eo that the presence of 
the bisulphide group here is not enough to make the largo 
molecule soluble enough for use in dyeing. 

Quinorw-imine Dyestuffs containing Sulphur. — The^ dye- 
stuff produced by the action of diamiiiodtphenylbisufpbide 
on gallocyanioe has no affinity for the cotton fibre, but 
dis.solves in sodium sulphide solution. Diaminodiphenyl- 
bisulphide reacts on quinizarin in the presence of acetic aud 
boric acids. The leuco body formed at first oxidises rapidly 
to a dark blue insoluble dyestuff, which can be crystallised 
from ethyl benzoate and quinoline, and has apparently tho 
formula — 



The dyestuff is not dissolved by alkaline sodium sulphide, 
but dissolveti; in alkaline hydrosulphite to form an indigo- 
like vat with a blue bloom, which dyes cotton a fast bUmh 
grey. Tho sodium sulphide is not strong enoQ|h to 

P % 
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it f-olnWe, and the h^drofulphite iIol's ko owing to the fact 
that it reduccB the carbonyl groups aft ^vell. — A. H. P. 

Pyridine Dyeslvffs, W. Konig. J. prakt. Chem., 1904, / 

70, 19— 5G. j 

o - /) - Nitruphcnylamino - p • nitrophenyldihydropijrtdonium 
if'O'.iude — 

Hr CH CH I 

NO..C„U, ^CIl ' 

H VAl ( H 

• ! 

Is'II.C,Hi.XO^ 1 

a compound ])ro>mblv cxihlinir also in ihe tautomuiic form 
X()n.CBll,.Nll(HHr}.C}l.CH.CJl:CH.CH:N.CfilI,.X(L ' 
in obtained b}' the action of cj'anogcn bromide on a mixture ’ 
of pyridine and p-nitraniliiie dissolved in absolute alcohol. 

It forms blui‘'Vi red plates, in.pt. 149" (’, or dark bine 
needlcH ; is insoluble in water, ether, ami benzene, mode- i 
rately soluble in alcohol and acetic acid with a ])ink colour and 
yellowish-green floorescence. and easily soluble in pyridine. ! 
II d3eB silk from an alcoholic ftolution a pink colour which : 
ift very fugitive to light ( ’oncentrated hydrochloric acid 
decomposes it, according to the conditions of reaction, into 
eitherp-uitropheuylpv ridonium cbloiide or tctiachlorohydro- , 
qiiinone. Sodium carbonate, at the ordinary feunperoture, 
has no action upon it. C’austic soda, under the same con- 
ditions, jirccipiiatcH a red compound, which, on thi* further ' 
addition of tlu' reagent, becomes in turn brovuiish-nal and 
dull purple. On heating with this reagent, the compound ' 
ia decomposed inti^ a substance which has not been identified, 
but which has the characteristic odour of, and appears, iu 
fact, to he crotonaldehydc, anbydrogluiacouic aldehyde-p- ' 
nitraniliiie. or, as it is proposed to term it, a-/ -nitrophenyl- 
aminopenfuranc — i 

CII 

Hc/\ cir 

HC CII.NII.(:„HjN(). ; 

o <'>' i 

lieing formed as an intermediate product. Hroiiiino acts | 
upon the dyestuff, forming dibromo-p-nitrophenylpy ridonium ! 
peihromidc, which, ou hoding with acetic acid or acetone, is ; 
resolved into 2 . b-(librorao-4-mtroph(‘nylp> ridonium bromide, i 
The isomeiide of the above dyeHtiitf, prepared from w- , 
nitrauiline, tif m. pt. 1G7^ dyes silk in an orange colour 
xvithafaint ycllowish-greeii fluorcsccuee. The analogous ' 
dyestuffs, obtained from o- and m-toluduliuc and e- and />- i 
anlaidine, dye silk in orange, orange salmon-pink, and pink i 
colours respectively. The compouud (m. pt. ir.>° C.) derived 1 
from p-aminodiniethylanllino dyes silk and wool in violet 
.shades resembling those yielded by Crystal Violet. Ammo- , 
Ilia and caustic soda change the colour of the aqueous and 
alcoholic solutions of this dyestuff to pale yellow, the original 
colour not being restored by tlie addition of acids. — K. B. 

Jsitrotoluene; Eleettolytiv liednetiov of . W. Ldb 

and J. Schmitt. M. A., page 987. 

Photographs in Natural Cohans by the Three-Colour Pro- 
cess ; Use of Leuco Bases for the Preparation of . 

E. Konig. *XX1., page 99H. 

ENC.LI&11 I’atkkts. 

Colouring Matters Containing Sulphur [^Sulphide JDye- 

stujfs'] and Intermediate Products Manufacture of . 

G. dohn.son, London. From Kalle and Co., Biebrlch- 
on-Khine, Germany. Fng. Pat. 19,973, Sept. IG, 1903. 

See Fr. Pat. 333,383 of 1903 ; this J., 1904, 183.— T. F. B. 

Acid Nitriles [Ornega-cyanimiethylaniline. Derivaiives'\ ; 

Manufacture of . J. Y. Johnson, X.<ondon. From 

Badische Anilin uml Soda Fabrlk, Ludwigshafen-on- 
Khioe, Germany. Fug. Pat. 25,4G4, Nov, 21, 1903. 

See Fr. Put. 338,818 of 1903 j this J., 1904, 820. --T. F. B. 


Azo Dyestuffs ; Manufacture of New . H. E. Newton, 

London. From Furbenfabr. vorm. F. Bayer and Co., 
Elberfeld, Germany. Kug. Pat. 26,132, Nov. 30, 1903. 

See Addition, of Nov. 27, 1903, to Fr. Pat. 323,808 of 1902 ; 
this J., 1904, 747. -T. F. B. 

French Patents. 

Omega-cyanomethylanthranilic Acid; Production of . 

[Indigo Dyestuffs.'] Badische Anilin uud Soda Fabrik. 
hr. Pat. 338,902, July 1, 1903. 

See Kug. Pat. 14,C76 of 1903 ; this J., 1904, 604.— T.F.B. 

Fluorancs, Ilaloqenated ; Production of . Badische 

Anilin und Soda Fabrik. Fr. Pat. 342,518, April 21, 1904. 

Dioiilouo- and dihromofluorane and their derivatives are 
obtained by eoiulensirig phthalie anhydride or its halog^- 
iiated derivatives with wi-chloro- or 7n-bromopheuol, their 
hoiiiologues or halogenuted derivatives in presence of a con 
denying agent. The products are colourless crystalline 
powders, readily soluble in chloroform and hot nitrobenzene, 
ami soluble in sulphuric acid with y ellow to olive coloration. 
'I’he prei»aration of two new compounds, o-chloro-yi-cresol 
and 3.4-dichlorophenol, ift also described in the patent. 
They' are obtained by diazotisiiig o-chloro-p-toluidiiie and 
3. 4 -dichloro-anilinc respectively , and boiling the resulting 
.solutions. — 10. F. 

Indigo ; Manufacture of , Jj. Lilienfeld. 

Fr. Pat. 348,078, May 11, 19u4. 

The aromatic glyciiH, such as phenylglycin, are heated in 
vacuo or in an indiflVrent or n'ducing gas (nitrogen, 
hydrogen, coal-gas, cScC.) with caustic alkalis and some coii- 
tleiisiug agent, such as metallic sodium or the metals of the 
alkaline earths or the oxides of these metals. When the 
action is finished, the euolcd mass is dissolved iu water and 
the iiidoxyl oxidised to indigo by blowing in air By using 
homologues or derivatives of the aromaiic glycins, coriv- 
sponding indigo deiivatives arc obtained. — A. B. S. 

Cyanines [ for Photographic Purposes] ; Process for 

Malting New . Act.-Ges. f. Auilmfabrikation. Fr. 

i‘at. 312 ,(>.jG, April 2b, 1904. XXL, page 999. 


V.-PEEPAEING, BLEACHING, DYEING. 
PEINTING, AND FINISHING TEXTILES, 
YAENS, AND FIBEES. 

Cotton ft om Trinidad. Bull. Imp. Inst. (Suppl. to Board 
of Trade J.), J 904, 2, 173. 

The cotton is known locally as Creole,’* or native cotton, 
and appears to be a shoi t-stapled or “ Upland ” variety. 
The sample examined was of a pale cream colour, well cleaned, 
rather lough to the touch, and fairly strong. The length 
of the staple was 1-2 — 1*4 ins., which is a little above 
the average (1*1 in.) for American “Upland” cotton. 
Commercial! V it would be worth 8 — 9c/. per lb. “I’p- 
land ” cotton i- stated to be better suited to the Trinidad 
climate than “ Sea Island ” (mtton. — A. S. 

Fibres from Southern Rhodesia. Bull. Imp. Inst. (Suppl. 

^ to Board ofTradc J.), 1904, 2, 168— 1G9. 

Sisal Hemp. — The sample was stated to have been derived 
froui a species of Agave. It consisted of soft, line fibre, of 
good colour, w ell cleaned, aud fairly strong ; average length 
of staple, 33 ins. It is said to resemble Mauritius bemp 
I rather than Bisal hemp, and is worth 32/. — 34/. per ton. 
j (See also this J., 1903, 1192.) 

I Banana Fibre. — The specimen consisted of a somewhat 
soft fibre, of a dull, pale brown colour, of fair strength ; 
it was stronger and more even than is usually the case with 
banana fibre ; average length of staple, 27 ins. It is worth 
25/. — 26/. per ton. (See also this J., 1903, 737.) 

Pineapple Fibre. — This consisted of very fine, white, 
well-cleaned fibre, strong but very short ; average length 
of ttaple, 11 ins. If the fibre could,be obtained of greater 
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length it would he worth 30/.-— 40/. per ton. Pineapple 
fibre is stated to be used in India and China as a substitute 
for iilk, for mixing with wool or ct»ttou, and in the manu- 
facture of lines and thread. In the Philippines it is used 
for the preparation of the fabrics called “ piha ” and - 
“ rengue.” j 

Baobab Tree Fibre — The sample consisted of the bark 
of the tree in an unprepared state. J’he soft inner bark 
would probably be worth 4/. — 6/. per ton. The fibre was 
used some years ago for the manufaetura of strong, light- j 
coloured wrapping papers, aud was then sold at 8/. — 10/. i 
per ton. — A. JS. j 

Mercerising Intlustri/ ; -^I’ldies on the . , 

F. J. G. Bcltzer. Menu. Sclent., 1004,18, 732—748. 
This is a summiiiised account of the process of mercerising, , 
and treats the subject under the following headings : — I’re- 
liminary treatments f gas-singeing, scouring, bleaching); 
mercerising liquids (alkaline, acid, and neutral); nu'asuiv- | 
meat of the degree of mercerising; merceiising apparatus, [ 
giving a geneial description of thevaiious tipes of ma- i 
chines in use ; mercerising threads bel'ote being made into 1 
skeins ; dyeing meremistd cotton ; examination of the j 
brilliancy of iuerccri*.ed cotton ; mercerising fabrics ; gas- I 
‘.ingoing mercerised dyed fabrics ; cxannnatiou of nierccTi-ed ! 
fabrics; mercerising ramie. The article concludes by giving 
a general idea of ttu* cost ol the variou‘. stages of the procc.-s, | 
including the cost ol laliour — T. F, H. 

Cotton ; Weaken{/?(/ of hj Acids under the Influence j 

of Hot Air and Steamirnj. A. tScheurer. Hull. 8oe. lud. 
Mulhouse, 1304, 74, 21 1 — 213. 

Kxi*kiit-MKNts weic made on tin* effect of oxalic, lactic, i 
tartaric, citric, tlnocj anic, o-, m-, and pyrophosphone and 
phosphorous acids on cotton und(T the influeneo of dry ami 
moist heals. Solutions of oxalic acid contaiumg 10 and 
20 grrn.s. per litre v ere u^cd, and solutions of the other acids 
of equivalent ttnuigtb 'ridocyanic acnl had the gieatest 
effect on the tensile strength ot the cotton in a dry atmos- 
phere at 40 — .')0 ’ ilic stronger solution e'lu.sing the 
tensile strength to fall to less than half its original value 
after 72 hours ; the effect ot thiocyanic acid aud steam is so 
‘.mall as to be negligilile. iMeta- aud py lophospboric acids, 
iu the stronger solutions, caused a reduction of about one- 
third of the tensile strength, both after three days hot-air 
treatment and after one hour's steaming. The action of 
phosphorous aud oxalic acids vv as somewhat less, the reduc- 
tion being from 2.7 to 27 per cent, in either case. Lactic, 
orthophosplioric, tartaric, aud citric acids, in the order 
mimed, had still less effect on the tensile strength of the 
cotton, tlie reduction lying between 10 aud 20 per cent. 
The addition of glucose to the printing luivture containing 
oxalic acid diminished the dcstructiv'^e action of the acid 
under the influence ot liot air or steam to a considerable 
extent, particularly in the former case. — T, F. IT 

Mordant Theories and the General Working of Mordanting 
with Primary Metallic Mordants, lb Ileermaiin. Fnrbcr- 
Zeit., 1904,16, 284. 

A REPLY to Knapsteiii, with the object of pointing out 
inaccuracies iu his cnticiums (tins J., 1904, 898). — T. F. 11. 

Theory of Dyeing ; Contribution to the . E. Knecht. 

Her., 1904, 37, 3479— 34S4. 

From a series of determinations of the amounts of dyestuff 
taken up by wool iu dyeing with a number of acid dyestuffs 
of homologous or analogous , series with addition of sul- 
phuric acid, it is shown that the amount.s ar.* proportional 
to the molecular weights of the dyestuff’s, n the same con- 
ditions be observed. This result holds good if the amount 
of dyestuff used be varied from 6:J to 50 per cent, of the 
weight of the wool. The amount of water used can be 
varied between fairly large limits without affecting the 
quantitative results ; this is contrary to the ** solution 
theory.” The solubility of the dyestuff in water also 
appears to be without influence. The sulphuric acid used 
must do more than simply liberate the free colour acid, 
for, if the dyeing be efftcted with 2 per cent, of the free 


colour acid of “ Crystal Ponceau,” without addition of 
another acid, the bath will not be nearly exhausted, whilst, 
in presence of sulphuric acid, exhaustion is nearly com- 
plete. These facts are greatly in favour of a “chemical 
theory ” of dyeing. — A. B. S. 

Paranit ram lire Red ; Action of Amines on the ** Mordant ” 

of , ( ’. Favre. Bull. Noc. Ind. Mulhouse, 1904, 74, 

268—269. 

The addition of ceitaiu aromatic amino-compounds to the 
/9-nuphthoI solution used for dyeing fabrics with Paratiitrani- 
line Bed, has a considerable influence on the shade of the 
resulting dyeings. Thus, the iiddition of 20 per cent, of 
o-naphthyiaTuiue (on the weight of i8-naphlhol used) gives 
deep brown shade.s, fast to soaping, but not to light ; the 
same quuutity of ;8-nuphtliylamirie changes the shade to 
brick-red, fast to foaping aud light ; whilst m-toluylene- 
diamine produces chocolate shades, also fast to souping 
and light.— T. F. B. 

IJaif-Diichanjcs on Tannin Mordants ; Process for Pro^ 

du'ditf . ('. Zundel. Bull. Soc. Ind. Mulhouse, 

1301, 74, 220—221. 

On printing fabrics, irnpregnuted with tannin, with solutions 
of alkaline si]t.s of potasMiini or hocliiim, such ns silicate-', 
sulphites, lumiteK, carbonates, thiosulphates, &c., and sub- 
sequently .steanimg, a portion of the tanniu is converted 
into gallic acid. After fixing, the portions of the fabric 
coiitauimg gallic acid are not dyed in such deep shades an 
the remainder of the fabric. The best results were obtained 
with a solution of normal potassium sulphite (39'^ B.) 
thickened with starch, the dyeing being performed with a 
basic dyestuff (). F. AIlislou, in a report to the Society, 
confirms these results, and liuds al.<u ibiit all the ahiive- 
mentioned sails, with tlio exception of the ulkah thio- 
sull>hUes, give similar half-discharges on fabrics mordanted 
willi antimonv tuuuate — T. F. B. 

Soda W at ei - Glass f Analysis of . 1*. Ilocrraann. 

X,\III , page luod. 

Molas.^es : Parif cation of- by Electrolysis. [Sub.stihite 

Jor 'Taitarn Acid as By-Product.'] L. (Jurwitsch. 
.X\ 1., page 333. 

Enolish Patents. 

Cotton and Flax, Bate, and Cotton and Linen Go''ds p 
Treatment of——, to Reduce (he Injlammability thereoj. 
\V. H. Perkin, jun., and Whipp Bros, and 3'odd, Ltd.,. 
Manchester. Eug. Put. 24,222, Nov. 7, 191)3. 

Baw cotton or flax, and cotton and linen goods can be 
rendered fireproof by means of sodium stannato, without 
I subsequent treatment with solutions of metallic salts or 
I animouiiiiu suits (see J'ing. Pat. 8503 and Fr. Pat. 321,063 
! of 1302 ; this J., 1903, 023 and 142). The goods may bo 
1 impregnated with a solution (.30° Tw.) of sodium staunate, 
dried, aud expost-d to the air for some days, an insoluble 
I fireproofing compound being thus formed iu the fibre. 8te 
also thiN .L, 1903, 32 and 234.— T. F. B. 

I 

j Fabrics and Similar Materials t Means of Heating— . 
j W. Mather and G. G. Hepburn, Manchester. Eng. Pat. 

I 24,617, Nov. 12, 1903. 

I Fabrics “and similar materials” ore heated by passing 
them, in a wet or dry state, through a bath of mercury, 
heated to the desired temperature. A suitable apparatus 
I consists of a vat, the bottom of which is made with a 
i number of semi-cylindrical troughs, adapted to contain the 
i inercury^; a rotating roller is fixed in each trough, and a 
roller is also supported between each pair of troughs, 
immediately over the partition between them, bo that the 
fabric as it passes over the rollers, is alternately Immersed 
in and removed from the mercury. These troughs are con- 
veuiently htated by gas-jets. The vat is provided with a 
cover, having a deep flange, which dioB iu a Buitable liquid 
contained in a trough, which is provided round the iipfwr 
edge of the vat ; by this means a liquid seal is formed, lots 
of mercury vapour beiog thereby prevented. — T . F. B. 
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YarnHitfeing Vat, with a Device for throtdng in and ' 
out (j Gear a yVtndlais Jor Lifting the Material out of | 
the Colouring Liquor. E. J. Uouber, Cottbus, Germaov. i 
Eng. ]^Ht. Jan. 27, 1904. * I 

Tiik yarn is lumg on horizontal roller®, which lit into a j 
franie, which can be lifted bodily out of the dye-bath by | 
nicans of a rope and pulley. The®c rollers each have u ■ 
cog-wheel xit one end, •‘O that adjacent rollers re\olve in J 
opposite directi(tn«. The lifting arrangement is connected j 
with a cl<»ckwork niecLiinism, so iliat after an arranged | 
time the frame is automatically lifted out of the vat until ' 
it leaches a ceilain lieight, when it operates a levei, which , 
throAvs the diiving bidt out of gt'ar and stops tlie machine, ' 

-A. 15. S. I 

Dgeing, and Apparatus therefor. J. O. O'Eriim, Man- j 
Chester, Fiom 11. riluillier, Vaiis. Eng. I’at. 13,202, 
June 13, 1901. 

Si':f- Fr. Fat. 338,113 of 1903 ; this J., 1904, G05. — T. F. Ik ' 

(hilieo Printing. The Calico Primers’ Association, Ltd., 
MauchcBter, and .1. ( liirnett, Alexandiia,\ 15. Entr. Pat. i 
27,339,1)1-0.10,1903. 

Tut; cloth is first slop-jmddcd oi otherwise prepared or 
printed Aviih u gohitiou of ;3-naphtliol, neutralised A\itli 
caustic soda, and then treated by one of the t\Ao follow- 
ing processes. (1) 'I’he cloth !-< piiutcil with a thii-kencd, 
(iia/.otiscd solution of ^j-uilraiiilme or other amine, and 
then jirinted hy another roller Avith an organic acid 
tartaric acid or citiic acid); the cloth is noAv mor- 
danted, sti-anied, and dAcd AAith a suitable dyestuff, c.^., u 
laisic dyestuff' uiivcd wiih tannic acid. (^2) The ju-epan-d 
cloth is printed with a inordaiit and then AA-itli a re.'iist 
for the azQ dACstnfl' (AAith Jinotlier roller’: ; it is uoav treated 
AVith a thickened diazotiscd solution of aii amine, fixed, atid 
filially dyed as iii the first process.— T. F. 15. 

TIniti'.d States Patent. 

Mercerising Yarn ; Apjutraius for . 1. F. Palmer, 

Middieto^vn, ( bnii P.S. Pat. 770,920, Sept. 27, 1901. 

A SI iTAUi.K frumcAA’oiK, mounted in the merctiising tank, 
carries two yarn-supporting reels, one .ihoA-e the othe. ; 
the loATcr one is fixi-d, A\hilst the upper one is verticallA 
adjustable, and can bo icnioied in order to place the }arn 
111 position. I'lie geatiiig is so arranged that both reels 
can he rotated, whatever the position nt the upper rei-l. 

— T. F. B. 

Fkench Patents. 

Fibres and Ptbrov'i Suhstattces ; Process' for Treating 

[/'V/Z/np] ■ G. (.ioldman, Fr. Pat. 342,941, Fol). i.j, 

1904. Under Intermit. ('(lllA^, Aug. 29, 19(‘3. 

See U.S. Pats, 738,243 to 7.78,247 of 1904 ; tliis J., 1901, 
.34 1.--T. F. Ik 

Retting and Deyvnimnig Vegetable Fibres ; P/oress of — — . 

E. Poisson. Fr. Pal. 338,041, July 24, 1903.' 

The soluble soda or potash soap.s wliich are formed b> the 
decomposition of the fatty matter of v*-getable fibres bj" 
treatment with alkali, are converted into insoluble soaps 
by treatment AAith solutions of aluminium x»r magnesium 
salts ; after this treatment, the stalks, &e., can be much 
more easily rcmoA cd from tin; filire. The same treatment 
may also be applied to fibres AA-hicli have been deguiumed 
by treatment with soaj). — T. F. 15. 

Dyeing Furs, Hair, Feathers, and similar Materials by 
Means of p-Amino-p-hydroxydiphenylamme ; Process of 

. Farbwerke vorm. Meister, Lucius und Bruuiug. 

Fr. Put. 338,917), July 6, 1903. 

Ukmokhanted skins are dyed bluish-grey to blue-black 
by treatment with an ammoniaeal solution of p-aminop- 
hydroxydipbenylamine in presence of oxidising agents. 
Ey similarly treating furs mordanted with chromium salt.s, 
good blacks are obtained. The following is an example of 
the process : — 2 grms. of p-bydroxy-p-aminodipheuylamine 
are dissolved in 200 c.c. of water containing 2 c.c. of 
ammonia (sp. gr. 0*91), 50 c.c. of a 3 per cent, solotion of 


hydrogen peroxide is added, and the solution made up to 

1 litre. The skin is worked in this solution for an hour, 
and alloAved to remain for a further 12 hours, — T. F. B. 

Dyeing Furs, flair, Feathers, and similar Materials by 
Means of2-Nitroso-]-naphthol and l-Nitro8o-)i~naphthol ; 

Process of . Farbwerke vorm. Meister, Lucius und 

Bruuiug. Fr. Pat. 338,919, July 9, 1903. 

The materials (furs, feathers, skin®) are dyed with a solu- 
tion of cither ]-nitroso 2-naphthol or 2-riitro'“0-3-uaphthol, 
Avith or without the addition of oxidising agents. A 
suitable bath for chrome-mordanted skins eousist^ of 

2 grms. of £-uitioso-l-naphthol and 20 c.c. of a 3 per 
cent, solution of hydrogen peroxide, with or without 2 c.c. 
of ammonia (sp. gr. 0*91), the Avhole made up to 1 litre. 
Keddish- brown shades are obtainable hx this process. 

— T. F. B. 

])yein<j Hair, Feathers, and Furs ; Piocdssof . Act.- 

Ges f. Auilinfubrikation. Fr. Pat. 342,714, April 28, 
1904. 

Hvik, t(‘atber«:, or furs are dyed jcIIoav to clear brown 
shades by tivutment with dilute all.'ahiie solutions of 
1 . 2-naphihylem‘diamine or its sulphouic aeid> in presence 
of an oxidising agent, h'or examjile, a 3 per cent, solution 
of hydiogeij [>eroxide is added to an equal volume of a 
4 Jper cent, aqueous solution of the sodium salt of 1.2- 
naphtliylenediumine - 4 - suipbonic acid; this solution is 
applied with a brush or In any other suitahle means. The 
.sliades bo obtained are said to be very fast to light, 
AAushing, and frietiou. — T. F. B. 

Woollen Fabrics Dyedivith Indign ; Process fo) Increasing 

the Fastness to Friction oj . I’arhwerke vorm. 

Meister, Lucius und Jlruning. Fi, Pat, 338,997, July 4, 
1903. 

According to the claim, the fastness to friction of indigo- 
dyed woolleii fabrics is greatly increased by treating the 
fabric, before dyeing, Avith H(/lution^ of metdUic salf^. 

— T, F. Ik 

Printing by Pulverisation ; Machine for E. Marinier. 

Fr. Pat. 312,484, Ajinl ^o, 1904 
The f.ibric is ))as8ed over a holloAv eylindcr, on Avhich the 
design to be printed on it is cut. Smaller cyliudeis, in 
uumber equal to the number of eolours to be used, are 
ai ranged within the main cylinder, in contact Avith its 
inner burface, and are provided inside A\ith nozzles through 
which th(‘ colour-mixture is discharged in the form of 
spray. On the burfaee of each small ey liuder is cut that 
portion oi the design Avhich i‘- to In- printed in any pai- 
tieular coloui. By causing these small cylinders to rotate 
at the same eireumferontial velocity as the main cylinder, 
having first fixed them so that the designs are in register 
with the design on the main eyliinh r, tlie fabric is printed 
in the various colours with one treatment. — T. F. B. 

Fmhossed and Printed Tissues; Manufacture of . 

A. I.acombe. Fr. Pat. 343,().)U, May 10, 1904. 

; The material is pressed by a pressure plate against another 
plate engraved Avith the pattern to be embossed. These 
plates are suitably heated. If it be required to print 
eolours in relief, the requisite dye is placed in the engraved 
portions of the pattern plate and is fixed on the material 
j by the presHiire and heat. — A. B. 

Printing with Indigo by the Aid of Hydrosulphites ; Pro^- 

I cess for . (’ie. Paris. Ooul. d’ Aniline. Addition, 

dated June 22, 1903, to Fr. Pat. 338,831, May 30, 1903. 

I See Eng. Pat. 13,827 of 1908 ; this J., 1904,605.— T. F. B. 

I 

I ra -ACIDS. ALKALIS. AND SALTS. 

I I 

j Sulphur Trioxide Catalysis. F. W. Kiister. Ges. deutsch. 

Naturforscher u. Arzte, Sept. 1904. 35. angew. Chem., 
; 1904,17,1512. 

! In a patent by Lunge it was claimed that, by the use 
; of iron oxide containin? arsenic as contact substance, in 
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the manufactare of salphuric anhj dride, more satisfactory 
results were obtained than with pure iron oxide. The 
author states, however, that the presence of arienic in the 
iron oxide has a deleterious influence, both on the jield of 
bulphur trioxide and the velocity of the reaction ; and thc^e 
views have, in the meantime, been, he considers, practically 
confirraetl by Lunge (this J., iy04, 821). Contrary to 
Lunge, however, it was found that thorough drying ot the 
reacting gases by means of phosphorus pentoxide caused 
a considerable decrease in the velocity of the reaction. 

With vanadium pentoxide as contact substance, the gases 
having been dried by concentnited sulphuric acid, 52 per 
cent, of the suiphur dioxide* was converted into sulphuric 
anhydride in two hours, and 84 per cent, in eigiit hours. 

In the discussion, it was pointed out that the method of 
preparation of the contact substance has a considerable 
influence on the velocity of the reaction. The best yields 
are stated to be obtained by using iron oxide prepared by 
heating ferrous sulphiite at G50' C. for one day. — A. S. 

Perchromic Acid. E. IL Kicsenfeld. Ges. deutseh. 

Naturforscher u. Arzte, Nept., 11)0 1. Z. angew. tiheui., 

11)04, 17 , 1511 

Tiik author has prejrared several salts of perchroinic acid 
by the action of a du per cent, solution of h\<lrogen peroxide 
on chromic acid or its salts. The ammoimun salt, (NH,), 
llOrOs, explodes when struck, hut iht? sodium salt is mure 
stable. In aqueous solution, the baits give otf oxygen and 
are reduced to chromates. It tins salts are shaken wath 
■ether and a little watei, some oxygen is evolved, and free 
perchroralc acid (i ecogiiise 1 h> its characteristic blue colour) 
-is prodtici'd 'fhe uulivdnde of perchroinie acid has the 
■composition (VO,,, — A. S. 

Hudratvd Alumina. \<\ Luss. Z. anorg. Chem , 190 4, 

41 , 

Tdk author’s experiments show that “ crystalline” alumina 
hydrate represents the finiil stage of a transformation 
which the freshly-precipitated hydrated alumina invariably 
undergoes (see thus .1 , ISO.'l, 599; 1900, 1014, 1902, 
•877). This fransfoi ination, slow under ordinal y condi- 
tions, is accelerated by the presence of hjdroxyl ions. 
The rate of trauslormatiou is dependent upon (he concen- 
tration of hydroxyl ions. The difference in the behaviour 
of the two modifications to acids and caustic soda solu- 
tion IS one or degree only. The so-called “crystalline” 
.hydrated alumina, when evimined under the microscope 
with a magnification of .500, gavi* no evidence of crystalline 
structure. 1'he results of tlie ('xperiineiiis also give some 
indications as to (he most f.ivourable conditions for the 
technical manufacture of alumina liy Layer’s process (Eng. 
Fats. 10,093 of 1887 and 5290 of 1892; this J., 1888, 025 ; 
1693, 263 ; see also this J., 1888, 748 ; 1893, 925). With 
a liquor containing aluniiuii and soda in the moleeulttr 
proportions 1 of Al^O., to 1*24 of A’a.^O, the best results 
are obtainable with a concentration equivalent to about 
1 *24 sp. gr. measured at 21' C,, a yii*ld of 85 per cent, of 
the alumina present following, liy using a highly concen- 
trated solution of caustic iioda, it is theoretically pos-^'lile 
to obtain a solution of souium uluminate containing 
alumina and soda in the molecular proportions 11. If 
such a solution were diluted to a concentration of 3*3 
mola, of Ma.d) to 100 mols. of ivater, it would be super- 
saturated to the extent of 2*9 mols. of Al 2 (>;,, which Avould 
consequently be gradually deposited on stirring. The 
yield of alumina in such n case would be the highest 
obtainable, viz,, 88 per cent. — A. S. 

Alkali Bromides ; Electrolysis of and Action of 

Bromine on Alkalis. H. Ketzschmar. Z. Llektrochem., 

1904, 10 , 789—817. 

By the action of bromine on alkalis, hypobromites are at 
first always formed, although if equivalent quantities of 
bromine and alkali are brought in contact, at first a consider- 
able proportion remains uncorabined. Free bromine or 
hypobromous acid reacts with hypobromites to form 
broinates, 2inhO + MBrO = MBrOj + 2HBr, the reac- 
tion being quite analogous to the formation of chlorates, 
blit proceeding mote rapidly. Solution.^ of hypobromites of 


a concentration above K/10 are about as stable as simitar 
hypochlorite solutions. On electrolysis of neutral bromide 
solutions, free bromine separates at the anode, and from 
this hypobroralte is formed by reaction with the alkali from 
the cathode. Hy}>obrumite formation proceeds until a 
definite concentration is attained, after which only broniate 
is produced. Jn strong alkali solutions hypobromite is also 
first formed up to a definite eonceutration, but bromate 
production commence*) at an earlier stage than in neutral 
solutions. Ill acid and neutral solutions the electrolytic 
bromate formation is dm* to u secondary reaction between, 
the hypobromite and bromine or hypobromous acid, as 
shown in the above equation. In strong alkaline solutions, 
on the other hand, hypobromite is c-Iectrolytically oxidised 
to bromate. — IL S, TI. 

Molasses; l^tirtf cation of by FdectroUfsi^. [^Cnustic 
Alkali as Bjf-Product.‘\ L. Gmwitsch. Wl,, page 998. 

1 Soda Water-Glas< ; Anal'/ sis of F. Hcermann, 

* XXI II., page 1000. 

1 

Nitrites and NUrate.s ; Production nf by the Electro- 

lytic O.ridatinn of Ammonia in presence of Cupric 
j/ydro.ride. W. Trauhe and lliitz. XI. A., page 987. 

m 

Nickel Salts } Ileaction of Potasdum Nitrile on ^ 

C. lleichiird. XXllL, page 9.;9. 

Persidphaies } Preparation of . E, Mueller. 

XL A., page 987. 

Pko.'ipJiunis in Solutions ; Qnantif afire Dctennbuifion 
oj A. ('. Chnstomano-). XXllL, page 1000. 

EsciLtSH Patents. 

Xitric And; Appliances for the Manufacture of — — . 
1). Donuachie, Su venston, X.lk Eng. Pat. ‘24,332, 
Xov. U), 1903. 

, Tiik invention relates to the condensing ai>paratus for nitric 
; ncid vapour. The receiving tank for the vapours from 
i the retort is connected to condensing pipes arranged in 
i undulating series within cooling tanks. The pipes have 
, trapped connections to small pipes which lead back the 
e.ondeused acid to the tank, where, coming into contact with 
! the Jiot vapours from the retort, impure vjipours aie given 
off, thus purifying the acid.—E. S. 

I Vitriol {^Sulphuric Acid'] ; Manufacture of . M. 

Schwab and U. Greene and Sou", Ltd., Lo idon. Eng. 

I Pat. 21,(519, Nov. 12, 1903. 

I Thk ordinary lead chiimber for the manufacture of sulphuric 
1 acid, is Kuppleinontcd, on its inlet side, by a mixing tower 
1 ha vintr, preferably , two channels communicating with the 
j chamber, one near the bottom and the other near the top. 

; One of these channels is so disposed with regard to a steam 
I jet or jets, and to the inlet of gases from a (i lover tower or 
I from a preceding vitriol chamber, that the pressure in the 
j upper parts of the mi-xiog tower is decre.ased, and the 
i circulation of gases thu.s promoted. In long chambers, one 
I or more verlieul shiiffs are arranged, with a steam jet 
1 discharging horizontally ut the lower end of the shaft 
I towards the outlet end of the chamber. — Ph S. 

j United States Patents. 

! Barytes ; Process of Bleacliiny and Becoveriny 

Glauber Salt. WL D. Gilman, Sweetwater, Teun. U.S. 
Pat. 770,903, Sept. 27, 1904. 

Powdered barytes ore is heated with a solution of nitre- 
cake, and after separating the solution, the purified ore,, is 
washed wth hot water. Impurities are precipitated from 
the .solution and wash-waters by sodium carbonate, or 
hydroxide solution, and the resulting solution of Glatibec’i 
salt is crystallised. — E. S. 

Mineral Substances [Graphite] ; Separation of — — . by 
means of the Selective Action of Oit, C, Kendall, IJpp^r 
Norwood, Euglaod. U.S. Pat. 771,075; Sept. 27, iptH. 

I See Kng. Fat. 1309 of 1903; this J., 1904, U5.—T. F.’B. 
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French Patents. 

Caustic Soda and Hydrochloric Acidf Manufacture of : 

from Sodium Salts. C. Girard. Fr. Pat. 338,901, I 

July 1, 1903. I 

S’oniHM sulphate (Milt-cako) is prepared as usual, or by i 
puBsiug sulphuric anhydride vapours u\tr damp Halt,h 3 dro- / 
chloric acid being recovereil. The solution of sodium sul- | 
phate is then precipitated hy barium hydroxHle. The , 
CHUstic Ije produced may he evaporated, and the caustic 
fused, or it may be catbonated. Alternatively, cr^ stals i 
of sodium sulphate may be brought into contact vith solid 
hvdrated barium hydroxide, to gi\e at once a strong Ije, 
the water of crystallisation sufficing for the reaction. The 
barium snlpbate resulttng in eillier case is heated uith > 
carbon, and the sulphide i'^ treated : (a) in saturated hot , 
solution in au eh’etrolytie cell with diaphragm, to obtain 
haiium hydroxide, sulphur, and h^drogeu; or (/>) a mix- J 
tnie of barium sulphide, carbon, and a metallic oxide, is i 
melted in an electiic furnace to obtain a inixturo containing ' 
barium carbide, which, decomposed by water, gives acetylene i 
and barium hjdroxide and an insoluble mctalbe sulphide. 
The latter is “ calcined ” to obtain sulphuric anhydride. ! 
Other nlteriiativt'S in the e^cle are given. — K. S. 

Sulphuric Acid of II iyh Pv III. f ; Piocess foi Economicnlhj \ 

ProduciiKf in Liinl Chambers. 11. II, Jsiedeiifiihr i 

( Installutionsbureau f. ( 'hem Ind.). Fr. Put. 313,1.5G, i 
May 14, 1904. 

Ski; Eng. Pal ‘.(JGO of 1904; this J., 1901, 7M. — T. F-Mh 

Salt, Pure ; Profess for' Mnlnnf; from Crude Hock , 

Salt. H lee and II. II. IVikcs. Fr. Put. 342,920, ! 
May 0,1904. j 

See Kng: I’at. 8117 of 1903 ; this J., 1904, 749.— T. F. H. | 

Fkuatim 1 

This Journal, 1904,934, col. 1, line 1 from bottom, /or 
“ lijdioxN l.imine ” read “ dili^dtosN lanuiie.’' 

VIII.-&LASS. POTTERY. ENAMELS. 

Class; Action of certain Gases on in the udyhbour- 

liood of Heated Metals. G. T. Peilbv. Pnt. .Assoc* , 
1904. Chem. Ncavs, 1904, 90, IHO-ISL 
Tub author has previouslj’' (Brit, \ssoe. Beport. 1903) 
described the lotmation of halos around piet'es ct metal foil 
on glass plates, Avlieii these are heated in the jireseiice of 
the jiroducis of ec nibusiion of loal-gas and air, and aFo 
the lormatiou of image s of the heated iiictal on gluns platea 
placed a short distance above the heated metal. Further 
experiments have shown that the halo .and image are pro- 
duced hy dec(-mp("^ition of the glass brought about hy the 
action of sulphuric mih^dride, which has been lornied hy 
the oxidatiou of sulphur dioxide, under the eatal^tie , 
iiifluecce of the luated metal. It is suggested that the , 
localisation of the decomposition of the gla'*s is due to > 
ionisation produced by the hcali’d nutnl, this having tbt* : 
♦■ff'ect of causing the jiarlicle'. of sulphur trioxide pioduced to 
he projected from the surlace of the metal, some being carried 
up to the under suiface of th»* covering glass, which they 
attack, producing the image, whilst tlio greater number do , 
not leach thus far, hut fall hack on the surface of the lower ' 
glass plate, producing the halo around the metal.— A. S. 

Clays ; Hottiny ” of . P, Bohhind. Z. aiiorg. 

Chem., 1904, 41, 325— 33G. 

Clay-]M 1 XTURK 8 for the manufacture of porcelain are kept 
lor at least three months in a moist atmosphere before 
being used, in order to increase their plasticity. Tlie 
changes (“rotting*’) which the clay undergoes during this 
process have not yet been satisfactorily explained. Seger ' 
(this J., 1692, 162) found that small quantities of caustic i 
► oda, sodium carbonate, or sodium silicate diminished or I 
(lestroytd the plasticity of the mixtures, whilst a slight 
addition of hydrochloric or acetic acid considerably in- ! 
creat'd it ; he therefore recommended, instead of storage, j 
the addition of a small quantify of acid. The author has ; 
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repeated and extended Seger’s experiment*, and finds that,, 
at first, the plasticity is increased by both hydroxyl and 
hydrogen ions, but whereas in presence of the latter the 
increase is permanent, in presence of hydroxyl ions the*? 
plasticity again diminishes after a short time, and is finally 
less than at first. The author considers that all substances 
which have the power of forming colloidal solutions with 
water exhibit the property of plasticity to a greater or 
lesser degree. Clay aud porcelain musses contain sucli 
colloidal substances, partly of au iuorgauic and partly of 
an organic nature, and the combination of these substances 
iu the dissolved condition with the peculiar clay substance, 
aluminium silicate, AIJ );j.2Si()j.2ll20, may be regarded as 
the cau.se of the plasticity or such mixtures. The degree 

of plasticity may he expressed as or the ratio of the 
inactive substances ]\1 to the active (colloidal) substances N. 
The increase of plasticity of clay mixtuies on storing (“ rot- 
ting”) is due to the foimation of acid by the fermentation 
of the organic matter ; the hydrogen ions produced fir.-i 
neutralise the hydroxyl ions jireseiit iu the solution in con- 
tact with the clay, w'hich have an injurious influence on ihe 
plasticity, and then the excess of hydrogen ions exercises 
an uccelciai.ng action on the coagulatiou of the colloidal 
sabstanees, and coii.sequeutly on the degree of plasticity of 
the mixture. Thi* plnsticiiy of clay mixtures can he in- 
creased h> the addition of colloidal substances, e.r/., tannic- 
acid, dextrin, iiluuHiiiiim hydroxide — A. S. 

Enolish Patent. 

Ceramic Produds ; Composition for the Manujacture 

of . t;. llohin, Saint (ienou, france Kng. I’at. 

17,23.'>, Aug. G, 191J4. Linder JiUeinat. Gonv., Aug 7,. 

1903. 

SEEFr Pat. 334,490 of 190;5; this J , 1901,G3.— T. F. P.. 
L'nitbi‘ Si’ATKs Patents. 

Cemnit [/>r Porcelain, ijiC.]; Pioccss <f Manujactunny 
Vitreous , and oj Malerml Dcsiyned for the Pro- 

duction of same. P. Steenbock, Deuisch Wilmersdorf, 
(lieiTuany. IJ.S. Pats, 771,183 aud 77 1,184, Sept. 27> 

1904. 

See Fug. Pat. 15,181 of 1904 ; this J., 1904, 901.— T. F. IT 
French Patent. 

Glas.'iware ; Process ff and Apparatus for the Manufac- 
ture oj . ,A. Aleister. Fr. Pat. 3 42,9.55, April 19, 

1904. 

The glass flows direct'y I'roni the melling furnace into- 
moulds arranged in a ciisimg-chamber heaied by the 
furnace ]>roper in such a way that the glass remains liquid 
during the casting, the jiroper shape being then given to 
the glass hy blowing or by moulding. During this- 
operation the outer opening of the moulding chamber 
is kept closed hy the s-ipport of tie moulds. The table 
which carries tiie moulds has a plate so arranged that it 
clo^-es the chamber when the currier is withdrawn. To 
enable the glass to he cast without measuring the quantity 
needed for each object, a ladle is provided wtiicli is capable 
of being rotated, and w hich, by means of a gutter above it,, 
receives the glass during the changing of the moulds. 

— A. G. L. 

IX.-BUILDINQ MATERIALS. GUYS. 
MORTARS AND CEMENTS, 

Concrete in Smelting Works. I\ 1. Havard. 

X., page 98G. 

English Patents. 

Brick-Kilns. P. J. Sadler, Oldbury, Worcester. Eng. Pat- 
20,028, Sept. 17, 1903. ' 

The improvements suggested consist of an arrangement of 
connecting flues and dampers, w hereby the waste heat from 
one kiln may he convey td into another kiln of the senes- 
Each kiln of the scries is proi ided with a chimney aud with 
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a main conneoting flae leading to a main stack or fan for 
inducing the draught. The heat from the bottom of one kiln ^ 
is conveyed into the top or over the wicket, or over or ! 
under the draught into the side of another kiln. — \V. C. H. ' 

Quartz Bricks or Blocks; Fireproof . E. Stoffler, | 

Ziirich, Switzerland. Eng. Pat. 11,268, May 16, 1904.* i 
Under Intermit. Conv., May 16, 1903. I 

Bricks are made by subjecting a mixture of quariz and I 
magnesia to the action of steam under pressure and then i 
burning the mass. Willi many quartz materials it is advan- 
tageous to first burn the rock, &c., and chill it witli c<»ld ^ 
water before pulverising. The magnesia bricks arc said to ^ 
expand and bend less than similar bricks made with lime. I 

-A. G. L. I 

Adherence of Tiles and the like to Walls; (Composition for j 

Effecting the . G. B. Godson, J.ondon. Kng. Pat I 

17,060, Aug. 4, 1904. " ' ' 

Thic composition consists of 40 per cent, of dextrin, 40 per 
cent, of powdered alum, and 20 per cent, of “ ndumant ” 
cement, to which a sufficient quantity of gum nrahic <^8- 
solved m water is added. This mixture h spread on the 
back of the opal glass or other tiles, and small pebbles, 
grit, coke, coke breeze, granite chips, &c., are scattered on 
its surface. As soon as the mivtnre is dry, the tiles aie 
fixed in position by being jnessed against the plaster, &c., 
previously placed on the wall. — A. (t. L. 

United States Patents. 

Stones ; Process of Colouring Natural Crystalline . 

E. Klie, Charlottenburg, (iermany, Assign(>r to the 
(’hem -Techn. Fubr. Dr. Alb. K’. W. Ihaod an<l (^o. 
(i. m. b II. IJ.S. J’at. 77<),G4:3, Sept. 20, 1904. 

'I'liE process of colouring iiatura! erysfallirie stones contain- 
ing calcium cailionate, consists in drying the stenc, placing 
it in a solution of metallic soap'. in volatile oil (such as a 
metallic oleati' in turpentine oil) in the presence of organic 
acids stronger than the fatt} acids of the metallic soaps 
(such as acetic acid), and heating the said solution. See 
Eng. Pat. 659 1, and Fr. Pat. 3.38,887 ol 190.3 ; this J., 1904, 
188, 901.— W. ('. Jl. 

Stone; Manufacture of Artificial from Magnesite. 

0. Groyen, lionii, (iermany. U.S. Pat. 771,062, Sept. 27, 
190 4. 

See Fr, Pat. 334 .."j 62 of 1903 ; this J., 1904, 65.— T. F. 11. 

Cement ; Enrhorundo . L. E. Muller, Paris. 

U.S. Pat. 770,730, Sept. 20, 1904. 

See Fr. Put. 338,914 of 1903 ; following these. — T. F. B. 

Cement ; Manvfacinre rf Acid-Proof and /mptmieahle 

. B. Liehold, Weimar, Germany. U.S, Pat. 771,080, 

Sept. 27, 1904. 

See Eng. Put. 4606 of 1904 ; this J., 1904, 490.— T. F. B. 


Cement ; Manufacture of — B. Grau. Fr. Pat, 
343,152, Stay U, 1904. 

Blast-furnace slag is treated in the fused state with« 
steam, preferably superheated, aod the resulting product i» 
reduced to powder. — A. G. L. 

X.-MErALLUBGY. 

Temper- Carbon Temper kohle in Iron; Influence off 

other Etements on Formation of .. F. Wiist and 

P. Schlosser. Stahl u, Ei»en, 1904, 24, 1120—1123. 

The authors sliow that temper* carbon cun separate from* 
pure carburised iron without requiring the influence of other 
elements. The amount produced is a function both of the- 
temperature to which the iron i.s heated and of tlie total 
amount of carbon. The presence of silicon assisits ihe‘ 
formation of temper-carbon, which then occurs at a lower 
temperature and from iron with a lower total (content of 
carbon. Manganese and, to a greater extent, sulphur 
oppose the formation, whereas phosphorus seems lo havo 
no influence. — II. S. 11. 

Molybdenum Carbide ; New , TI. Moissan and K. 

Hoffmann. Ber., 1904, 37, 3324—3327. 

A MiXTUUK of molybdenum, aluminium, and Fctroleum 
coke is heated in a clo.sely covered carbon crucible in thc.‘ 
electric furnace. 'I'be product is treated with sodiunv 
hydroxide solution to remove aluminium, and with dilute^ 
sulphuric acid. After removing from the residue any ad- 
mixture of graphite, there remains a grey crystalline powder 
of 8p. gr. 8 -40 and hardness 6—7, oxidising when heated iiv 
air or with potassium chlorate or nitrate, readily attacker! 
by uitr;c, slowly by other acids, burning spontaneously ir> 
fiuonne, but attacked much less readily by chlorine or 
bromine at a red heat. Analysis assigns to it the formuliA 
MoC, It is analogous to Williams’ tungsten carbide, and 
is probably present, as a double carbide, in molybdenum 
stcLd.— J. D. 

Magnetic Alloys from Non-magneltc Metals ; Productitm 

ff • B* A. Hadfield. Brit. Assoc., 1904. Chem.. 

News, 1904, 90, 180. 

The author describes a scries of magnetic alloys preparecl 
by F. lleubh'r. li was found that whilst the metals, copper; 
aluminium, and manganese, and alloys of copper and 
alumiiiiuii:, are all non-raugnetic, alloys containing the three 
metals in certain proportions, possess* considerable magnetic 
properties. Although it would appear that the uiagneticr 
properties are due to the mungnneBe,yet in alloys containing 
li fiiirly constant percentage of mauganesi*, the maguctis- 
ability increases with the amount of alumiuium up to a 
maximum, when the proportion of aluminium amounts to 
about one-halt of that of the manganese. This is shown iuv 
the following table : — 


French Patents, 

Refractory Bricks fioin Quartz ; Process for Making . 

E. 8tdffler. Fr. Pat. 343,130, May 13, 1904. Under 
Intermit. Conv., May IG, 190,3. 

See Eng. Pat. 1 1,258 of 1904 ; preceding these. — T. F. B. 

Carborundocinient” [^J*rotectire Facing for Masonry^; 

Powdered Product called . L. E. Muller. hV. I’at. 

338,914, July 8, 1903. 

A COATINO used to harden furnace bricks is composed of 
carboruuduni, 90 to 60 parts; fireclay, 10 to 40; lime, 0 to 
4 ; sodium or potassium silicate of 47® B., 20 to 50 parts. 
These materials are mixed intimately, dried, and re-powdered. 
The product is then mixed to a paste with water. In cases 
where it is meant to withstand chemical action the coating 
is composed of carborundum, 50 to 85 parts; calcined 
magnesia, 5 to 15 j and fine sand, 10 to 25. In either case 
the carborundum may be replaced by other carbide.s or by 
metallic silicides and* borides. Instead of with water, the 
mixture may be treated with other liquids, such, e.g.^ as a 
solution of magnesium chloride. — A. G. L. 
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The author made some experiments with an alhiy con- 
taining 60 per cent, of copper, 25 — 27 per cent, of man- 
ganese, and 12 per cent, of aluminium. It is very brittle,,, 
and cannot be forged either hot or cold. It it feeUy 
magnetic immediately after casting, but becomes non- 
magnetic when heated to about 170® C. and quenched iis 
cold water. By continued heating at about 80®— 150® C.» 
it regains its magnetic properties in an intensified degree* 
If lead he introduced into the alloy, it becomes more fouhle^ 
its transformation-point is lowered, and under suitable beak 
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treaiment, the magnetisability in even increased. Alloys of 
copper, manganese, and tin also prjssess magnetic properties ; 
magnetisability is first shown when 10 per cent, of tin is 
present, whilst the* most magnetic alloy is one containing 

— 2‘J per cent, of tin to 30 per rent, of manganese. 
Alloys of autiiuonv and manganese are also magnetic. 

— A. S. 

Allots of Copper ««// Antimony ^ and their liecnlescence. 

A. A. llaikoff. .T. Kush. IMiyn. Chem. Soc., 1904, 36, 

1 11— 1C.'). (See also this J., 1903, 744.) 

Thk author ban ])repared melting-point curves and tahles 
•for the alloys of copper and antimony, and alwo their cool- 
ing eiirves. TJie iatler show that these, alloys exhibit the 
phenomenon of rccaleseence. Copper and antimony form 
two compounds, SbCoo find The violet alloy, Sbt ‘m, 

melts aad decomposes at 51 C ' and can be prepared b) 
melting the alloy SbCu,, and antimony together in sueh 
proportions that solidification begins at a temperature below 
.')8C° C. ; mixtures of the two metals which commence to 
'Solidify at higher temperatun'H than 580^ (1, deposit only 
ilie alloy SbCii.^, which melts at G81 C. These results an* 
in accord witli tliose given by a study the other phynicHl 
properties of these alloys— hardness, expansion, and E.M.F, 
in galvanic elements. TIu* alloy !ShCU{ exists in two inodi- 
iications: (1) the a-form, stable at temperatures b»*Iow 
407 ’ C., and (2) the /3-form, stable only at higbei tempera- 
tures. All niivtiircs of the two metals containing from 
to Cl per cent, of copper, and consisiing of mixed 
crystals of antimony and the compound SbCii.,, undergo*, on 
cooling, two distinct changes. (1) polymorphic transfor- 
mation of the i3-form of the compound SbCu, info the 
a-modification, and (2) separation ot the compound Sbduo. 
The micro-structure of the ditTeivnl alloys confirms the 
above copjclusions. — T. H. T. 

Pa.fsivity of Metals. W. Muthmami and h\ Fraiinbergor. 

Sitzungsix'r, Ihyir. Akad. W'lss., 1904,201 — 241. Cbcm. 

Centr., 1901, 2,' 972—974. 

A lAttOE nnuiber of experiments have been carried out 
with different metals, and it was found that, besides iron, 
^■hroraiuni, nickel and cobalt, vanadium, molybdenum, 
iungstcii, and luthenium are capable of being rendered 
passive. The results arc given of a large number of 
potential measurements made m N/1 potassium chloride 
solution against a normal electrode (mercury, mercurous 
ehloride, IS/l potassium chloride solution) with the metals 
after treatment with various I eagents and after liiiug, tS:c. 
The authors consider that the jiassive metals conlain dis- 
solved oxygen, and that the degree of passivity is dei»eudent 
upon the amount and the pressure of the dissohed oxygen. 
The potential of a jiassive metal can thus be regarded as 
ail alloj^-potential, Avhieh in certain cases can approach 
very near that of pure oxygen. (Compare this J., 1903, 
C37.) — A. S. 

Concrete in Snwlling Works. F. 1. llavard. Amer. Inst. 

Mining Kug., Sept. 1904. Fug. and Mining J., 1904, 78, 

460. 

The author d<*scrihps the advantages and disadvantages 
which have been observed with the use of concrete (1 of 
cement to 7 of sand and “ jig-tiiilings ^’) flues and stack at 
.ji lead- and silver-smelting works. The cost of constructiou 
was about 0*11 dol. per sq.ft. Effect of Heal: Cracks 
were caused by temperatures above 100® C. Neutral fur- 
nace-gases at 120° C. caused so much damage by formation 
^)f cracks, that after two years, the stack, constructed of 
pipes 4 ins. thick, required repairing throughout. Effect of 
Flue-Gases and Moisture : In cases where the flue was 
protected on the outside by a wooden or tiled roof, and 
inside by an acid-proof paint, composed of water-glass and 
jkshestos, the concrete was not appreciably damaged. Where 
the protective covering, both in^de and outside, was of 
asphalt only, tlie concrete was badly corroded and cracked 
jat the end of three years. Concrete unprotected from both 
iitmospherie influences on the outside, and furnaces-gases 
on the inside, was quite destroyed at the end of three years. 
The presence of an excessive amount of moisture in the 
furnace-gases had a very injurious influence. — A. IS. 


Lead [m Brass, Bronze, ; Volumetric Determination 
of . E. J. Ericson. XXllI., page 1000. 

English Patents. 

Incorrodible Material [Iron- Hydrogen AUoy], and Method 
of its Production. G. W. Gesner. Eng. Pat. 16,029, 
July 19, 1904. Xiri. A., page 989. 

Steel and Armour Plates ; Process of Treating . E. 

Engels, Diisseldorf, Germany. Eng. Fat. 16,419, July 
2.5, 1904, Under Internat. Conv., March 21, 1904. 

The steel is heated iu presence of oxygen, or of substances 
that yield oxygen, such as munganese dioxide, and, whilst 
still red hot, is jilunged into molten lead (or other cooling 
bath) ; when withdrawn if may be rolled or pressed, and he 
then cemented on the side to be hardened. It is then 
hardened in oil or tlie like, and is annealed at a temperature 
lower than that used in cementing. The process may be 
varied according to eircumstauces, and the indicated special 
treatment may be used with or without combination with a 
cementation process. See also Kng. Pats. 2.5,933 of 1993 
and 1842 of 1904 ; this J., 1904, 118 and 374.— hi. S. 

()} e-Toasiing and like Funiaces. II 11. Lake, London. 
From L Santilippo, ( 'asteiieimini, Sicily. Kng. I*at, 
19,3.53, Sept. 8, 1903. 

See It. Pat. 331,414 of 1903; this .L, 1904, 67 —T. F. IL 

Gopper, Silfcr, Lead, Meienry, and all other Mctnh 
adoptal tv he Prccipitaterl Jrom an Acid Solution b'/ 
Cleans of Sid pliurr tied Hyitroqrn ; Process for Sepu- 

latiiig from tlie/r Ores . 1’ Vfeiller, Vienna, and 

\. Weiller, Tiieste, vVustria. Eng Pat. 7309, March 26, 
1904. 

See Addition, of April 7, 1904, to Er. IVil. 336,989 of 1903 ; 
this J., 1904, 903.— T. F. K. 

Alloy; New Mrfidlic Firm of Koutin and Monr- 

raille, Lyons, France. Eng. Pat. 9584, April 20, 190 1 . 
Under Internal, ( ouv., ^Ia\ 25, 1903. 

See Fr. Pat 332,605 of 1903 ; this J , 1903, 1247 —T. F. 11. 

Vanadium ; Manvjarfure of Metallic from its Ores 

or ant/ other Compounds of Vanadium. P. .Vucliinauh'e, 
Wrexham, Wales. Fng. )\it 12,727. June 6, 1904. 

4'he ore or other compound of vanadium is strongly heated 
for about two hours with, prercrabl} , eoueentrateil sulphuric 
acid, to which a small jiroportion ot sodium nitrate is added. 
The cooled solution is dduted with water, and after settling, 
the clear blue solution of vanadium sulphate is electrolyhed, 
using iron eleetrodes, vanadium oxide being deposited; or 
the vanadium oxide may bo si'jiarRted by chemical means ; 
and ill cither case it is mixed with carbon and heated to 
about 2000 ('.iu an clectiie lurmicc. The vanadium is 
obtained from the residual melted mas.s by grinding under 
steel rollers and washing the carbon away by water.— -K. S. 

Solder for Aluminium or Aluminium Alloys. R. F. y Pel- 
letier and F. S. y Setnprun, Madrid. Eng. Pat. 13,328, 
June 13, 1904. 

An alloy of silver, aluminium, and tin, in stated proportions, 
is melted in a covered crucible, and immediately before soli- 
dification, about 10 per cent, of its weight of phosphoruH is 
added ; this alloy is referred to as “ metal F,” “ Metal S ” 
is obtained by adding sulphur in small pieces to melted zinc, 
and casting the mass in ‘‘ rails.” “ IMetal FS ” is obtained 
by fusing 85 parts of “ metal F ” with 15 parts of “ metal S.’^ 
The solder for aluminium or its alloys is obtained by melting 
and adding together, in the order named, 10 parts each of 
“metal FS ’* and aluminium, 80 parts of zinc, and 320 parts 
of tin, all by weight. See also Eng. i*at. 7016 of 1903 ; this 
J., 1903, 801.— E. S. 

United States Patents, 

Alumimum ; Manufacture of . W. RUbel, Assignor to 

N, Berngtein, Berlin. U.S. Pat. 770,889, Sept. 20, 1904. 

See Fr. Pat. 322,358 of 1902 ; this J., 1903, 369.— f. F. B. 
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WOBNAIi AIH) PATBKT XI; 


Blast Furnaces} Cooling Detneefor . L. Keylinff 

Berlb. U.S. Pat. 770,910, Sept. 27, 1004. 

.See Kng. Pat. 16,640 of 1902 ; this J., 1903, 80().~T. F, II. 


I cuQittic soda is recommended as a laboratoi^ method, also 
I the preparation of tolaidines wiih copper cathodes and 
' powdered copper. — W. A. C. 


XI.-ELECTEO-CHEMISTET AND 
ELECTEO-METALLUEGT. 

(.4.)— KLECTUO-C'UE.MISTRY. 

Tsitrites and jVitrates } Production of hr/ the Flectro- 

l(/tic Oxidation of 'Ammonia in presence of Cupric 
Ifi/droxide. W. Traiibe and A. Ihit/. Bci*., 1904 37 
,‘U3()--313S. ’ 

A MiXTiruE of a 20 per cent solution of sodium hydroxide 
and a 10 per cent solution of niiimonia c(»ntaining dissolv(‘d 
cupric h)droxide cMpial in weight to about one-tenth of the 
ammonia present was used as the ano<le liquid of an 
electrolytic cell, and a 20 per cent, solution of sodium 
hydroxide solution, in an inner porous cell, as u cathode 
liquid. The currents used were o, 10, and 15 amperes, and 
the electrodes thin sheet iron, the anode surface being Iroin 
15 to 25 sq.cm. per aInp^re. Sodium nitrite was produced 
<luriiig five to se\en hours of electrolysiH, up to quantities ot 
20~-:50 grins ; eiirrent yield, 75 90 per cent. The maxi- 
mum gtieugth of solution thus obtained nas about 7 per 
cent.; but liy starting with a solution already containing 
this amount of nitrite, the strength was increased to nearly 
10 per cent. If tlie current he continued long enouf^h, the 
amount of nitrite ceases to iuerease, and then diminishes. 
Till finally it entirely disappen^^. Kxamiuation ot the liquid 
shows that the nitrite has been converted into nitrate. 
The yield of nitrate so obtained was about 75 per cent, of 
that corresponiliiig in theoi'y Avith the current. (Turespond- 
iiig experiments have shown tliat the nitrites and nitrates of 
potassium and of barium are also obtainable in this way, 
though ill neither case have as good jields been yet obtained 
as AVith the sodium salts. — .T. T. I). 

Persulphates ; Preparation of . K. MuIUt. 

/. J'ilektrochcni., 1304, 10 , 776—781. 

The production of potassium or sodium persulphate 1)> the 
electrolysis of acid bulphates is greatly aided by the prcscuice 
of the fluorine ion. Thus, in 125 c.c. of a ?s/2'3 solution 
of potassium bisulphate, by sub.stituting 20 'c.c. oi S 120 
l^ihofluoric acid for added' free sulphuric aci<l, the yield of 
persulphate >\ms raised from about 50 jier cent, to uboiif 
75 per cent I’araflBned glass vessels were used. If u crust 
■of persulphate be allowed to form on the anode, the hciu*- 
ficeiit effect of the hydrofluoric acid cca.ses.— AY. A. C. 

I otassiuni Cj/anute ; Flectroli/fic Preparation of — 

E. I’atcrnd and E. Puniiain. Gaz. chim. itah, 1904, 34 
[2], 152— 1.’»5. Chem. Cenir,, 1904, 2, 982. ’ 

I iiK authors find that the best yields of potassium cyanatc 
are obtained by electrolysing a solution of potassium cyanide 
containing 4 — 6 grm.-mols. per litre, using a rotating anode, 
an E.M.F, of 4 — 0 volt.s, and an anodic current-densitA of 
1 — 4 anijieres per sq. dein. Under these conditions nearly 
thc^ whole of the c}auule can he converted into cyanate, 
which partly crystallises out during the electrolysis. For 
example, from 72 gmis. of potassium cyauide, Avith an 
F.M.F. of 4 '5 volts and a current- density of 1-5— 2-5 
amptires per sq. dcm., 32 grms. of cyanate separated during 
electrolysis, Axhilst a further 42 grms. were recoA'cred from 
the solution by evaporation, thus giving a total yield of 
ffO per cent. — A. S. 

Nitrotoluene ; Electrolytic Ecduciion of — . A\". Lob and 
J. Schmitt. Z. Klektrochem., 1904, 10 , 756—764. 

Foe the production of toluidine, the following cathode- 
materials were tried, and are arranged in ascending order 
of efficienc}'; nickel, zinc, copper, and copper with the 
addition of powdered copper to the electrolyte. The reduc- 
tion of p-nitrotolnene is decidedly easier than that of | 
m-nitrotoluene. The electrolytic preparation of m-azoxy- i 
toluene with nickel cathodes in a 2 per cent, aolution of j 


Electrolysis of Alkali PromideSt and Action of Bromine on 
Alkalts. H. Ketzschiuar. Vll., page 983. 

Sugar Industry ,- Application of Electrolysis in the • 
L. Gurwitsch. \ VI., page 993. 

Molasses ; Purifration oj by Electrolysis,, 

L, Gurwitsch. XVI., page 993. 

FNGLiSH TaTE.XT. 

Flrcfric Energy ; Production of by the Utilisation of 

the Chemical Kncrgt/ of any suitable Combustible, without 
the Employment of Thermal Enqmes. H. Tourneur 
IW. Fng. Fat F:,18H, May 28, l9()t. Under Inteimt.’ 
(k)uv., .June 1 1, 1903. 

Si-.i:Fr. Pat. 332,9.s2 of 1903 ; this J., 1903, 1298. T.F. B. 

United States Patent. 

Incntidescnii Electric !\[aterial. A. A’oclkcr, Berlin. 
As-signor to Soc, Anon. lud. V’citiitc el ses Derives H 
Bruxelles. U.S. Pat. 770,991, Si‘pt. 27, 1904. 

‘‘ GAunux ” is ground into grains of from 1 to 7 mm. in size, 
and this matorial is then divided into group.s, the first of 
Avhich coiitaiuH only grains of 1 mm. in .size, the second only 
2 mm., and so on, each group being alferwards graduated 
by the addition of graphite or of silicates, depending upon 
whether the conductuity of the group is to be increased or 
decreased. — \V. C. II. 

French Patents. 

Hcducwg Organic Substances by means of Titanium Com- 
pounds ; Elect rot iftie Process Jor . FarbAvorke vorm. 

Meister, Lucius iind Bruning. Fr. Pat. 338,934, July 20, 
1903. 

b£Ei;.S. Put. 742,797 of 1003 ; this J., 1903, 1 35.1.— T. F.B. 

FAecfrohjtic Apparatus. H. S. Blaekmore and E. A. Byrnes, 
hr. Pat. 343,017, May 10, 1904. 

See U.S. Pats. 759,798 and 759,799 of 1901 ; this J., 1904, 
613,— T. F. B. 

Gaseous Medium from Air; {^Electrolytic'\ Process for 

Extracting a . ,1. X. Alsop. Fr. Pat. 343,129, 

May 13, 1904. Under Internal. Conv., May 29, 1903. 

Sice U.S. Pats, 758,883 and 7.58,881 of 1904 ; this J., 1904, 
611 and 612.— T. F. B. 


(i9.)-ELFCTliO.METALLURGV. 

Iron; Electrolytic . A- Skrabul. Z. Elektrochem., 

1904, 10 , 749—752. 

Iron may be deposited electrolytically in two modifications. 
The first, from ferrous solutions at Ioav current densities 
with iron anodes, is Avhite, very hard, and brittle, and I'esists 
the action of corrosive liquids to a striking extent. On 
igniting it, hydrogen is expelled, Avhilst the metul become.^ 
quite malleable. On the other hand, it gives up hydrogen 
on heating to 70" C. without losing its brittleness, and ©an 
then bo recharged Avith hydrogen electrolytically ; whilst 
after ignition it can neither be char|;fed with hydrogen nor 
brought info the hard, brittle condition again. 7’he second 
variety of electrolytic iron is produced from complex ions 
of bivalent iron at high deu8itie.s with platinum anodes, 
and is grey, amorphous, and not very compact. lihoilgjK 
, not free from oxide, it contains more hydrogen thau^e 
! first variety. It is not only very readily Mluble in neids, 
hot is capable of decomposing water* The author fegavda 
both varieties ai solutions of more or less hydrogen ia. 
7 -iroa, changing on ignition into the stable ^ , , , 

-\v".A*a 
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Metals capable of Decomposing Water / EUctrolylic Sepa- 
ration of from Solutions of their Salts, A. Siemens. 

Z. anorg. (’hem., 1904, 41 , 249—275. 

Magnesium can he separated iii the metallic condition, 
together with niekel, trom aqueous solutions containing 
salts of the two metals, provided the eoncentrati'»n of the 
magnesium salt be sufficiently high. The following were 
the most satisfactory results : — 


Vickel ! 

ritrulioii. 

Miurnesiuni 

Current 

Tempera- 
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'Ihe dejiosits containing magnesium differ from those of 
pure nickel in being compact and adherent, and showing 
no tendency to “stiip” as the latter do. 'fho nickel- 
magnesium alloy adherers firmly to iron, whereas in electro- 
plating iron with niekcl it is thought necessary to deposit an 
intermediate layer of copper, in order to obtain an adherent 
coating of nickel. Mugnesium can also he deposited in a 
similar manner with cobalt, ami to a. lesser degree with iron, 
blit only in trac(*s with zinc. Aluminium and tb(' alkaline- 
earth metals cannot be deposited simultaneously with hedvy 
metals ii'oni aqueous soluiioiis. The alkali metals can be 
deposited in \erv small amounts with nickel and tin, hut 
not with iron and silt or. In all eases the deposits are not 
definite compounds of tlie two metals, hut are solid solu- 
tions of the light metal in the heavy one. Dejxisits of a 
heavy metal coutfliiiing a dissolved I'ght metal are cha- 
racterised by having a distinctly higher potential tliau 
deposits of the heavy metal in a pure condition . Alkali 
and alkaline-earth metals can, under certain conditions, he 
deposited electrolyticaliy from solutions of their salts in 
acetone ; on the other hand, magnesium, aluminium, and 
beryllium cannot he deposited in this way. — A. S. 

Copper; FJvctrol’i tic Assay of . (l.L. Heath. 

XXIII., page 1001. 

English Patent. 

Electric Furnace for ('onvertnig Pig Iron into Steel 
(jl. Gin, Paris. Kng. Pat. i<2lC, April 9, 1904. Under 
Internal. Conv,, June 4, 190;i. 

See Fr. Pat. 342,101 of 1904 ; this J., 1901, 901.— T. F. H. 

French Patents. 

Electric Furnace ; Arrangemerit of . A. Voelker. 

Fr. Pat. 343,094, :May‘l3, 1904. 

The crucible or object to be heated, placed centrally in 
the cavity of the fiirmice, is surrounded by a packing con- 
sisting ot pieces of charcoal, varying in diameter from 1 to 
7 ram., tirranged in classified layers or groups, whereny on 
passage of the current the heating is regulated by the 
position of the strata, such heating being in part on the 
resistance, and in part on the arc system. The conductivity 
of the packing medium may he further modified by addition, 
n places, of graphite or of silicates. (SecU.S. Pat. 770,991 
of 1904, XI. A., page 987.) — K. S. 

Zinc; Process for the Direct Extraction of [in Electric 

Furnace'] from its Ores. A. Kodriguez Hruna. 

Fr. Pat. 343,114, April 20, 1904. 

Zinc ores are mixed with carbon, and the mixture is heated, 
under pressure, in an electric furnace. It is stated that the 
zinc may be thus obtained in the iiielled state, instead of as 
vapour. When blende is thus treated, certain by-prmlucts 
are obtained, including carbon bisulphide, which may be 
burnt with the other gases to produce sulphur dioxide, &c. 


i XII.-PATTT OILS, PATS. WAXES. 

I AND SOAP. 

i Fats; Effect of Exposure to Light on M. Winckcl. 
j Ges. deiitsch. Naturforscher u. Arzte. Z. augew, ("hem., 

I lyo-i, 17, 1.524. Chera.-Zeit., 1904, 28, 931—932. 

II. Krkis found that fats which had been exposed to suii- 
I light gave a red coloration with a mixture of phloroglucinol 
and hydrochlcric acid. The author examined a number of 
fats and oils, and found that the f^h substances did not 
' give the reaction, hut that they diiTafter being exposed to 
direct sunlight for one hour. (_)n keeping samples of lard 
(1) In the air exposed to direct sunlight, (2) Exposed to 
sunlight in racno^ (3) Exposed to the air m the dark, and 
, (4) Jn vacuo in the dark ; and subsequently testing them, it 
I was found that samples (1) and (2) gave the phloroglucinol 
reaction after h»lf an hour and several hours respectively, 
whilst samples (.i) and (1) became rancid, hut did not give 
' the colour reaction. 'I'ln* colour reaction was found to be 
I caused by free oleic acid.— A. S. 

Saponification; Theory of . lU Eauto. Aloratsh. 

Chem., 1904, 25, 919—928. 

, The author opposes the theory of Geifel ami of Lewko- 
witseh (this J., 1898, 1007; 1899, 1031 ; 1900,2.54; 1903, 

I .59G) on the ground that he nas unable to detect inono- 
or iligheerides m the ]<roducts of the partial saponificatioD 
I of fats with aqueous solutions of jiof.assium hydroxide. 
In his experiments with olive oil, ox lallow, tnstearin, and 
(impure) inoleiu, the fat was heated with the potassium 
hyilroxide in a cylindrical flask immersed in boiling 
w'atcr for three oi six houis, whilst the eontents were kept 
in eoniinnal motion by means of a sliriing device w'orked 
by a till bine. The products of the reaction were then 
deeomposed w'ith ucetie acid, extracted with ether, and 
analysed, tbi* glycerol and the acid value being determined, 
and from the increase on the acid value of the original fat, 
the amount of potassium hydroxide that hud eutered into 
the reaction could he calculated, From the ri'sults obtained 
the author considers himself justified in stating, with rtfer- 
enee to the saponification of fat with potassium hydroxide 
in homogeneous solution, (1) 'Fhat the presence of di- and 
mono-acyl hydrins cannot !>« dtieeted; (2) That in homo- 
geneous soluiion the saponification is pr.icncally qiiadrimole- 
cular. (Sec also this .1., 1898, 673 ; 1901, .5.50, '»o.5.) 

— (k A. M. 

Fatly Oik; Colour Reactions of . 11 Krcie. 

XXI 11., page 1001. 

Wool-Fat Oleins [Detectioii of Mineral and Rosin Oils 
in ]. J. Marcussou. XXlIl., page 1001. 

' English Patent. 

Fa l-(\t tr acting Solvents; Process for the Removal <f 

from Materials. E. liergmann, Ohlan , Germany. 

i Eng. i‘ut. 21,667, Oct. 8, 1903. 

i ShK Fr. Pat. 335,964 of 1903 ; this J., 1904, 328.— T. F. B. 

French Patent. 

Candles, Lamp Oils, Edible Fats, Unguents or Pomades, 

I Soaps, ^c. ; Manufacture of . C. Dreymann. 

I Fr. Pat. 343,158, May 14, 1904. 

I The following derivatives of fatty acids are claimed for 
! these purposes . — (1) Esters, (2) Conden.sation products of 
esters with other organic compounds, (3) Amides, (4) Pro- 
1 ducts of the limited oxidation of unsaturated fatty acids, 

I cither alone or mixed with fatty acids of a higher Series or 
; with other fatty bodies. Claim is also made for a process 
of mixing sulpholeic acids prepared in the usual way with 
an oxide, hydroxide, or other snitable substance 
calcium or magnesium oxides) before the distillation. This 
addition is stated to reduce the loss of solid material daring 
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the dintillatioQ. Loss bj decomposition may also be pre- 
vented by converting the fatty acids into esters, which are 
distilled and then saponified in an autoclave. A method 
^claimed) of obtaining a larger yield of a harder soap 
consists in raising the saponification value of an olein by 
means of regulated oxidation, and saponifying the product. 

— C. A. M. 

Kurat.v. 

This Journal, page 942, coL 2 ; — 

1. 32 from top, insert after “ into,” the words *‘one of.” 
i. 37 from top, insert after “ chlori«le,” the follow in (f : — 
previously ground like the hard soap, in others of 
the scries of disintegrators already referred to.” 

1. 39 delete the word “ (crystals) ” aiid substitute “ 26 ” 
for “ 69.” 

1. 40 insert before ‘'anhydrous,” the words “combined 
water, 43 parts ; ” 

XIIL-PIGMENTS. PAINTS: RESINS. 
VARNISHES: INDIA-RUBBER, Etc. 

(/!.)— PIGMKNTS, PAINTS. 

Molasses f Purification of bif Electrolysis [Pigment 

as Bif-Product.'] L. < t ur w it.se h. XV 1., page 903, 

English Patknt. 

Incorrodible Material [Paint], and Method of its Pioduc- 
tion. G. W. (lesnei, Nca York. Eng. I’at. 16,029, 
July 19, 1904. 

An alloy of iron and hydrogen, containing 0’13 per cent, 
of the latter element, is claimed to possess “remarkable 
<]ualitie.s in resisting corrosive influences.” It is produced 
by exposing iron, or an iron oiv, to an atmospluTe of 
hydrogen at a temperature of about 1800^ F., or by forcing 
tiydrogen through molten iron. The product is pulverised 
by stamping and grinding. For use as a paint it i.s mixed 
with hiiseed oil or other vehicle. If the powder is strongly 
compressed and then heated to about 2000 F. for about 
two hours, it coheres, without fusion, into solid masses 

— M. J. S. 

Unitkd Statks Patents. 

Lake [from Azo Dyestuff] ; Red . W. Hcr/berg and 

O. Siebert, Assignors to Act.-Ges. f. Auilinfabrikation, 
Perliu. l^S. Pal. 770,430, Sept. 20, 1904. 

See Fr. Pat. 329,037 of 1901 ; this J., 1903, 992.— T. F 11. 

While Lead; Manufacture of . .T. Oettli, Lausanne, 

Assignor to Syiiilicit pour TExploitation dcs Inventions 
du Prof. 1 lettli, Bcrni‘, S writ/ e .land. U.S. Pat. 771,024, 
Sept. ‘27, 1904. 

Sek Fr. Pat. 328,490 of 1903 ; this J., 1903, 1090.— T. F. 11. 

Zinc White; Manufacture of . J. Oettli, Lausanne, 

Assignor to Syudicat p.)ur TExploiLatiou des Inventions 
du Prof. Oettli, Berne, Switzerland. U.S. Pat. 771,02.‘», 
Sept. 27, 1904. 

See Fr. Pat. 328,491 of 1903 ; this J., 1903, 1097.— T. F. 11. 
FaENCii Patents. 

Medium for Oil Colours which do not contain Lead ; 

Process for Making a . J. E. Kollinger. Fr. Pat. 

838,913, July 8, 1903. 

Oil colours, not containing lead, are ground up with a 
medium cousistiug of vegetable oil, 20 to 50 parts ; rosin 
« 0 ttp, 16 to 40 parts ; and turpentine, 0 • 5 to 4 parts. Colours 
prepared thus arc stated to have great covering power, and 
to be perfectly resistant to heat ; it is also said that they are 
not decolorised by light, alkalis, or sulphuretted hydrogen. 


Lakes [from Azo Dyestuffs] \ Production of-^^. Badische 
i Aniliu uud Soda Fabrik. Fr. Pat, 338,923, July 18, 

! 1903. 

See Eng. Pat. 15,493 of 1903 ; this J., 1904, 670. — T. F. B. 

I 

Lakes eery Fast to Water ; Production of — Badlsche 
Aniliu uud Soda Fabrik. Fr. Pat. 342,903, May 5, 1904. 

I Under Internat, Conv„ March 8, 19 J4. 

I Lakes very fast to water are produced by precipitating 
. dyestuffs on a substratum of a basic alaminium salt. The 
. basic chloride, nitrate, and thiocyanate are the most suitable 
I for the purpose ; basic alu minium sulphates do not lend 
themselves very well lo such treatment. The lakes may be 
1 prepared by adding a determined quantity of hydrochloric 
or nitric acid to a suspension of alumina in a solution of 
the dyestuff, or by adding sufficient alkali to precipitate 
, the dyestuff ou au aluminium salt which is not sufficiently 
basic* It is often advantageous to heat the mixture 
j during the piecipitation. The following example is given 
I for preparing a fast yellow lake ; 200 kilns, of a 4 per cent. 

! alumina paste are incorporated with a solution of I kilo. 

of Napbthol ^"cllow S, and the lake is precipitated by the 
, addition of a solution of 0*8 kilo, of aluminium chloride 
(A1(1„G]L>()).— T. F. B. 

Colours [Pigments] ; Manufacture of Oil — — — , M. ITeiis- 
son. Fr. Pat. 342,560, April 22, 1904. 

The basis of this pigment is barium silicate, to which are 
added hydrated silica, infusorial earth, kaolin, ziuc oxide, 
and alumina in stated proportions. — T. F. B. 


(iG?.) -RESINS, varnishes. 

Resin Acids of the Coniferm. /. Constitution of Ahietic 
Acid. T. ill. Fisterfield and G, Bagley. Chem. Soc. 
Trans., 1904, 86, 1238—1249. 

When colophony is distilled under reduced pressure, ahietic 
(sylvic) acid forms the major part of the distillate, no 
isosylvic anhydride being produced ; the same result was 
obtained bj' distillation in superheated steam. When the 
; latter process was carried out on a large scale, in a stearin 
still, the ri'sia acids Avero found to condense almost 
entirely in the first two coils, the abietenc and other decom- 
position products being found mostly in the cooler coils, 
d'he decomposition of abietic acid to abietene occurs to u 
much greater extent when di.stillation is carried out in an 
iron still than in a glass retort ; thus abietic acid cau be 
redistilled from a glass vessel under 100 ram. pressure, 

; Avhile from an iron still, considerable decorapositiou occurs 
rveu under 20 mm. pressure. By distillation under ordl- 
. nary pressure, abietic acid is decomposed into abietene aud 
oxides of carbon in such proportions as make it certain 
that abietic acid is abietene carboxylic acid. On distillation 
1 with small quantities of sulphur under ordinary pressure, 
j or Avith large amounts under reduced pressure, retene is 
I produced ; from this and from the empirical formula) of 
, the tAvo compounds, it follows that abieteue is decahydro- 
rotene. Kelbe (Ber., 1884, 17 , 1157) has shown that re.siu 
spirit is rich in w-cymene; hence it is highly probable that 
abietic acid is decahydromethylisopropylphenauthrene-car- 
boxylic acid of the constitution — 

i H, II2 

H, H/ \1^ ClI, 

I uf ^ ( \cOOH 

■ \ /n h\ / 

H. II. H— C,H, 

I By analogy, pimaric acid is most probably a monomethyl 
I derivative of abietic acid. Rimiiic acid and podocarpic 
acid are considered also to be octohydrohydroxymetfayl- 
I and octohydrohydroxydimethylpheuauthrene-carboxylio 
i respectively.— 'r. F. B, 
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Nan-ta^Yok vr Burmese Storfur ; Properties of — — , 
D. Hooper. Aj,^ric. Ledger, 1904, 115 — 122. 

Source. — This balsam, which has long been used in Burma 
as incense and I'or mediciiial purpo.ses, is produced by 
Altingia excelsa (Noronha), a large tree (150 to 180 feet 
high) growing in theforesis of the Indian Archipelago, Burma, 
Assam, and Bhutan, and (‘specially in the Tenasserim pro- 
vince of Burma. It IS also found in China, Java, Cochin China, 
New Guinea, and the Sunda Archipelago. Three samples of 
resinous balsam from Java examined by Tschirch and van 
Itullic (this J., 1901, 1122) w(‘re said to be the products 
of two species of .<4 /t/wr/io, but in (ireshoff’s opinion both 
trees were Altinyin excclsa. The two aromatic exudations 
from South Tenasserim examined by the author had tlie 
following properties : — 

Soft White CrifstaUtne Balsam. — This reserahled 
lioney when fresh, but after two years crystallised, and 
became white, and had a fragrant odour of styroi. It 
melted at 41'' C., and when heated on tlie wator-hath lost 
7*65 per cent, in weight, the volatile substances being 
chiefly essential oils. It gave the following values — Acid 
value, 24-96 j saponification value, 199-35; and iodine 
value, 57-3. About half the balsam consisted of an ester 
of ciuuainic acid, the amount of the latter separated being 
37 per cent, calculated on ib(‘ original bal.sam. 

Dark Brown Solid Balsam. — This consisted of resinous 
masses, which yi(‘l(led a brown powd(,T with an aromatic 
odour in which that of cinnamon predominated. After 
clarification with alcohol two samples gave the folhn^ing 
results i—BesiraS, r)3*72 and .54-70; organic impurities, 
19*09 and 28’05; inorganic impurities, 22-24 and 10*07 ; 
and volatile oil and loss, 4*95 and 6 *.^‘8 per cent. The 
purified resin (m. pt. G8 (J.) was clear, of an amber colour, 
and had the fragrant odour of the crude bal.sam. It was 
soluble in chloroform, carbon bisulyihidc, and benzene, 
partially soluble in acetic ether, and slightly soluble in 
petroleum spirit. 
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The brown balsam contained a trace of free cinnamic 
acid, and 9*7 per cent, of that acid in the form of an ester. 
The author’s conclusion is that the white balsam is valuable 
us a perfume and as a source of cinnamic acid, whiLt thi; 
brown balsam is of value as a perfume and as incense. 
Both possess a sweeter aroma than genuine storax, and I 
when heated with sulphuric acid and potassium bichromate i 
both evolve an odour of beuzaldehyde. If examined by 
Dieterich’s method (this J., 1898, 807) the brown resinous 
balsam cannot be regarded as true storux, whil.st the white 
balsam only agrees with that resin in the saponification 
value. Hence the author’s results confirm the statement of i 
Tschirch and van Ttallie (lor. cit.) that Nantayok resin j 
differs in constitution from the genuine storux of Asia - 
Minor.-— C. A. .M. 

Knoi.isu Patests. 

Gums and Be.'nns; Ttnpis, in and Apparatn.’i for the 

Treatment of Product.^ containing , and for the \ 

Si^aratioH and Obtainmcnt of the Gums and Besin.s I 
therefrom. J. Y. Johnson, London. From .\. Foelsing, I 
Offenbach - on - Maine, Germany. Fng. Fat. 2],02o' ' 
Sept. 30, 1903. ' , 

The apparatus consists essentially of four piarts : a closed j 
extractor, in which the substance is expiosed to the action I 
of the hot solvent ; a boiler, in which the solution so obtained 
is distilled for the recovery of the solvent and the extracted 
matter ; a cooled coil, in which the vapour of the solvent is 
re-condensed ; and a reservoir, intermediate between the 
condenser and the extractor, for the storage of the solvent. 
The special claim is for the use of selective solvents, by 
whieh resins can be extracted from substances coutaining 


rubber also, the substance to be treated being first rolli‘il 
out into thin sheets and before placing it in the 

extractor. — M. J. S. 

Varnishes ; Manufacture of hy the Direct Solution of 

Gums without Previous Fusion. A. Tixier, Billancourt 
Seine, and L. llambaud, Fari.s. Eug. Pat. 17 135*^ 
Aug. 6, 1903. ’ ' 

See Fr. J^at. 334.430 of 1903 ; this J., 1904, C9.— T. F. B. 

United States Patent. 

Wood} Method of Treating [DistiUimf'\ for the 

Production of Paper Pulp, Turpentine, ^-c. \V. Hos- 

kins, Lagrange, 111, U.S. Pat. 77u,4G3, Sept. 20, 1904. 

Wood is subjected, in a digester, to the direct action of 
steam, at a temperature lower than that which would cause 
the decomposition of the resins ; the volatilisable eon 
dcnsable constituents ” are then separated from the wood, 
the resinous constituents melted out, and the residuul' 
fHirous mass is treated with (jaustic sodii-lye or other 
substance to reduce the fibre to pulp, whicli is" suitable for 
paper-making. The alkaline liquor is evaporated and the 
residue distilled, to produce therefrom “ oily and tarry pro- 
I ducts.” The residue of this distillation is finally extracted 
1 with water to recover the alkali or other reagent employed. 

— T. F."b. 

(C.)—INDIA-KUBBEK, &c. 

Later of CastiUoa Elastirn ; Cause of Coaqnlalion of 

Jong and W. K. Tromp de Haas. Ber, 1904 
37 , 3301—3305. 

liiUKK different latexes, containing respectively 3*5, 3*4, 
and .3-65 grms. of rubber per 10 c.c., were treated with in- 
1 creasing amounts of various coagulating agents, well shaken 
allowed to stand, thi own into water, and the eoagulum 
collected. Alcohol and acetone, cmplov ed as coagulatimr 
agents, were found to give yields increasing proportioualU 
to the amount of coagulant used, up to a certain maximum 
and then diminishing. (The maximum referred to is aitaineil 
with ^ vol. of alcohol and 1 vol. of acetone.) Glacial 
acetic acid coagulated the rubber iu direct proportion 
Avith the amount added, 2 vols. coagulating the whole, and 
larger quantities causing no diminution. In the presence 
of water, however, the yields of rubber were smaller, 
but in the same general proportion with the different 
coagulants; in no case was the whole of the rubber coagu- 
lated. I he latex was thf'n purified by ashing with water 
until 10 c.c. contained O-GO grm. of rubber. Alcohol 
(.( vol.), acetone (\ vol,), and acetic acid, strong or dilute 
(j caused total coagulation, smalliu’ quantities 

than those stated giving proportionally lower amounts, aud 
excess ha\ mg no adverse influence. Tht* phenomenon of 
maximal point in tlie case of alcohol and aeiMone thins 
appeared to be due to constituents in the latex removable 
by washing. Pasteurisation of the latex almost destroyed 
the coagulating power of alcohol, much reduced that 
of acetone, hut had no effect on that of glacial acetic 
acid. 1 he filtrates from the fresh latex gave a precipitate 
with alcohol (^ vol.) or acetone (h vol.), but little w-ith 
glacial acetic acid. Addition of these filtrates to the washed 
latex restored the properties of the unwashed latex, 
partial coagulation. It seemed, then, that alcohol’ and 
acetone precipitated soluble constituents that hiuder 
eoa!;ulatiou. Again, fresh latex is not coagulated by 
heat, but washed latex is. Addition of these precipitateiii 
to washed latex also inhibited its coagulation by heat. 
Attempts were made to knead together mechanically, in a 
ma^s, finely divided solid rubber placed in various fluids. 
This was accomplished with alcohol, acetone, and glacial 
acetic acid, but failed with tannin, formaldehyde, alkalis 
and hydrochloric acid. The first three liquids are )cnown 
to he solvents for resin, and determinations of the amount 
of resin in the eoagulum from washed latex, bv Van Kom- 
hurgh and Tromp de Haas’ method (BiiU. de I’lnstitut 
Bot. de Buitenzorg, 15 ), ehowed amounts rangiug from 
9 to 12 per cenh— B. L. J. ^ * 
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Rubber i Appar($twrfm' {^^gtilatirntf &y] Smoking 

. J. R. Cardoso Danjn. ^India-Rubber World, 1904, 

30 , 413 . 

RnBBKR coajfiilated “ smoking ” is stated to possess a 
special value, and In order to make the process less dependent 
upon the skill of the native rubber collector, the author 
recoramends the adoption of the following simple-apparatus. 
The latex is fed into a rotating cylinder mounted on friction 
rollers, and the smoke is introduced by u side tube.— A. S. 

Rubbers and Rubber Vines from the East Africa Pro- 
tectorate. Bull. Imp. Inst. (Suppl. to Hd. of Trade J,), 
1904, 2, ir)3— 

Rubber from Takauntjn. — Three specimiuis of a rubber- 
vine which occurs in considerable quantities near Takaungu, 
and two samples of the rubbei' obtained from it, labelled 
“ Sokoki ” and “ Mtoni ’’ respectively, were evainined. The 
vine was identified as Landolphia KirkH. The “ Sokoki” 
rubber was not sticky, and exhibited very good physical 
properties. It contained; moisture, 11 '7; caoutchouc, 
78‘9; resin, 0-8; dirt, 2*G; ash (included in dirt), ()*87 
per cent. The ‘ Mtoni*’ rubber was almost identical in 
apjiearancc and character Avith the “ Sokoki ” rubber. It 
contained: inoi.sturc, 9-1; caoutchouc, 78-2; resin, 41; 


dirt. 8‘6; ash (includetl in dirt), 8‘5 per cent. Both 
rubbers were valued at 8«. ad, — 8a. 3d. per lb. 

Rubber from Kamasia Naioasha Province, — Thc” 

vine was identified as Z. Kirkii. The sample of rubber 
gave the foIloAving results on analysis; — Moisture, 10*8 ; 
caoutchouo, 68*3 ; resin, US; dirt, 9*4; ash (included in. 
dirt), I'O.'i per cent. The rubber was not sticky, and 
exhibited fair elasticity and great tenacity. If properly 
prepared, it would probably be eqinil in value to the rubber* 
from Takaungu. 

Rubber from Rahai.^-The vine was a species of Landol* 
phia. The sample ot rubber contained: moisture, 4*8> 
caoutchouc, 8 1 * 1 ; resin, 4*3; dirt, 7*1; ash (included in 
dirt), 3 *02 per cent. The rubber was not sticky, and 
exhibited very good physical qualities. It uas valued at 
3s. 3d. per Ih, (See also this J., 19U3, 91 H.) — A. 8. 

Rubber of Urccola Esculcuta from Burma. Bull. Imp* , 
Inst. (Suppl. to Bd. of Trade J.), 1904, 2, 1^6 — 1.39. 

Fivk Bpecinieus were sent for examination, one of which 
contained three distinct kinds of lubber, which were analysed 
separate!}'. The results of the analyses are given in tUtr 
following table : — 


1‘crecntairc ( 'omposition. 


No. of 1 
Siuuple. 

i 

riac- of ' 

OriKin of the 

Rubber. Moisiiiro, 

Ciiont - 

chwe. 

Resin. 

Dirt. 

Ash 

(inclnded 
m Dirt). 

j 

Value. 

Pit ll>. 

' Remarks. 

19.747 1 

Rassrin 1‘U 

i .'ito 

12* G 

]•.’ 

1 O'Ct 


. . *• 

1 9.7-47 1 1 

. <• 3 

tit 1 

l.v.-> 

1*.^ 

()*!'>(» 


. • • • 

19,7ti2 A. 

I’effu Division iro 

7U*7 

12*1 

.Vt: 

1*S0 

About 3.S*. 2d. 

, Tonquin clmmuter, 

1 Jted Tonquin ball cbarncter; inclined to 
bo heatod, which would greatly aileot itS' 

' value. 

B-l 

.. <V9 

70-1- 

m-u 

«*s 

v:)t 

„ '.is. ii<t. 

c. 

G’7 

7.5 / 

s ;> 

8*y 

2*0.8 

,. 3.'*. 

Dark ball, slnthllv gunimv and uot well 
eiired , might be (Ulllculi to sell at ordi- 
nary times. 

lO.Kd*. 1 

,. 2‘U 

7r>'7 

18*0 

3*7 

1*02 

' 3.-1. «(/. 

1 Thick biscuit, strong; would command a 

1 ready sale. 

20, .'•iS;; 

Tenasserin d’O 

Division. 

sir.'i 

9*8 

r>7 

1 1 

is. 

Tliin sheet, fairly slronur; Avould fetch a 
good price if uot lieated. 


The samples Nos. 19,7 17 and 19,717-1 were of much 
poorer quality than the others, and from information 
received since the examination, it is stated that their 
botanical source is rather doubtful. — A. S. ! 

! 

Rubber of Rhynchodia WalHchh and Choneuiorpha j 
Mao opht/lla from Burma. Bull. Iran. Inst. (Suppl. to 
Bd. of Trade J.), 1904, 2 , 159— Id 1. 

Thk Rhynchodia rubber tvas quite free from stickiness, | 
and exhibited good elasticity and tenacity. It contained . | 
moisture, 2*8; caoutchouc, 80*5; resin, 0*3; dirt, 1*2; 
ash (included in dirt), 0'48 per cent. It was valued at 
‘.is. 6d. per lb. The Chonemorpha rubber was rather sticky, | 
hut exhibited fairly good elasticity and tenacity. The ^ 
ppecimem was too small for commercial valuation, but the 
following analytical results indicate that it was of inferior ' 
quality; — Moisture, 8*0; caoutchouc, 5.5*2; resin, .31*6; , 
dirt, 2*2 ; ash (included in dirt), 0*97 per cent. — A. S. i 

Pontianac from the Patiala State. Bull. Imp. Inst. I 

(Soppl.'to Bd. of Trade J.), 1904, 2 , 102—103. j 

Thb s})eein)en examined, contained: moisture, 54*5; resin, 
3i>*0; cai'utchouc, 7*0 ; dirt, 1*3; ash (included in dirt), j 
0*94 per cent. It closely resembled commercial Pontianac [ 
both in chemical compo.sition and in appearance and general 1 
properties. It was valued at 20/. per ton. — A. 8. 1 

English Patent. | 

Gum.s and Resins / Impts. in and Apparatus for the I 
I'reatment of Products containing — — , /o** Separa- j 

tion and Obtammenf of Oums and Resins therefrom, j 
J, V. Johnson. From A. Foelsing. Bog. Pat. 21,030, 
8ept. 80, 1903. XIII. B., pgge 990. 1 


French Patent. 

Vulcanised Caoutchouc and Ebonite ; Regeneration gf 

. V. de Karavodine. Fr. Put. 338,945, July 25^ 

1903. 

The material is pulverised and heated, with or withoot the 
addition of sulphur, in a metal mould at 150^ to 200^0- 
under a pressure of 100 to 500 kilns, or more per aq. cm.. 
T'he process may be used for obtaining vulcanite casts and 
for insulating cables. By adding mica or asbestos (whicl? 
may previously bo mixed Avith fused rosin, tar, drying oils, 
or caoutchouc solution Avitli sufficient sulphur for vulcani- 
sation) to the pulverised ebonite a very hard substance iiv- 
produced. — C. A. M. 

XIV.-TANNINO; LEATHER. GLUE, SIZE;. 

Tanning Extracts } Manufacture of . F. A. Biihler.- 

Chern. lud,, i904, 27 , 478 — 487. 

This is a general description of the plant and metboda 
employed in the manufacture of extracts, with special 
reference to the handling of bard woods, such as quebracho- 
The numerous illustrations include plans and elevations for 
a model factory, arranged to produce 25,000 to 30J)0(> 
kilos, of extract daily.— U. L. J. f 

7'annin Content of Liquors from different Tatmm 
Materials and 7'annin Extracts y Variation of — — -t* 
J. Puessler. Collegium, 1904, 277—380, 284— 2»Q, 
293—290. • fr 

It is well known that clear tanuin extracts beccme 
on standing, and deposit considerable quantltief ' ft tbii|llc 
precipitate. Hence it is of interest Ip know whether 
* ' ’‘t 
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<lepo«ition is caused by the tannins or non-tannins sepa- 
rately or both together. Messrs. Youl and Griffith have 
nlready carried out experiments in this direction with 
etrong liquors of vulonia, myrobalans, and mimosa (this 
,f., 19D1, 428). The author has previously determined the 
■variation of Aveuk myrobalaos liquor on keeping (this J., 
1 904, 71). He has now extended his investigations to liquors 
prepared from the undermentioned materials ; —Oak bark, 
pine bark, mimosa bark, mangrove bark, valonia, trillo.myro- 
baJauP, divi-divi, knoppern, sumach, quebracho-wood extract, 


soluble quebracho extracts, od^^ood ellfctracts, chestnut ex- 
tract, and block gambier. awong liquors of these materials 
were prepared in an extraction battery of the usual type, 
and, after being allowed to settle, were filtered and made up 
to 2® B. The liquors were then kept in open bottles at a 
constant temperature and subsequently analysed, according 
to the I.A.L.T.C. methods, after periods m C, 18, 30, and 
CO days. The bottles were weighed to commence with, 
and losses of weight due to evaporation made good with 
distilled uater. The following are the tabulated results : — 


1 

j 

Tannin Snbslancos. 

Nf*n-Tannin Suh.stiuices. 

Total Solubli* Matter. 

Grins, of Non- 
Tannin Substance 

1 per 100 Grms. of 
Tunniri Substance. 


(0‘ms. contnined m 100 c.c. 

' fiirnis. eontftiiied in 100 c.c. 

Grms. coulnined in 100 c.c. 



of Liqnor. 



of Liquor. 


I 

of Liquor. 


1 

Freshly 

Prepared. 

j After : 
j 60 Dajs. ' 

boss. 

' T’rcshly 
Prepared, 

; After 
. 66 Days. ; 

Loss. ' 

j Fresiily 
Prepined. 

i 

After 

OODiiys. 

Loss. 

, Freshly 
j Prepared. 

After 

66 Days. 

MauKrovc bark { 

3 ‘37 

1 :)-.H7 

0 

(P.56 

0-.55 

' 2 

, 3*0.3 

3-92 

6 

1 16*5 

16*5 


1 “*70 

2 

iTt 

1 6 ’(ft 

' <P4l 

.3,5 

1 3‘48 

3 • 26 

8 

1 22 

1 14*5 

iSniuiioli 

TOO 

' r87 

i 1 40 

i T17 

16 

.3 ‘30 

,3-64 

8 

74 

' 62 .5 

■Quebracho v ood 

3-87 

.3*72 

t- 

1 (r.‘io 

1 0-ls 

46 

P17 

3*!>0 

6*5 

8 

rj 

„ oxlirtcl 

.3-77 

1 3- 66 

:i 

1 0-37 

1 6-24 

rtr) 

4‘14 

3 •90 

6 

9 

6‘5 

„ „ Soluble 1. 


3 ‘00 

i. 

(P6S 

' 6T.1 

25 

3*06 

3*66 

8 

21 

16‘.5 

„ .. .,11 

2 •.■‘.3 

2 ‘,53 

0 

0‘07 

6‘87 

16 

.3 ‘.56 

3*46 

3 

38 

.*14 

<Iaml)i<T 

2 ‘57 

2 -57 

0 

(P05 

(P(i6 

.37 

.3*52 

3*17 

10 

.37 

23*5 

4)ak 

2‘]7 

2 01 

7‘5 


6‘53 

(to 

.3 ‘1-8 

2*54 

27 

66 

2(! 

Bine burk 

2*12 

1 MtO 

10 

, 17.3 

ri8 

.32 

.3*85 

3 ‘68 

2(1 

1 82 

1 62 

<)ak-wo(Ml extract 

2 28 

I'OO 

' ]2‘5 

1 3H 

1 '.31 

5 

.3-66 

3*30 

10 

61 

66 

Knop|.!cni 

2 -.5.-) 

2*15 

16 

0*77 

<P.5(t 

.35 

.3 .32 

2*65 

26 

' 36 

23 

^rnllo 


1 -02 

23 

, .0-83 

6 ‘7.5 

16 

1 .3 ‘32 

2*67 

26 

.33 


MvroV)alaii.s 

2*20 

1*71 

21 

(P<»8 

6'67 

12 

: 3‘27 

2*31 

29 

4,3 

1 33 

VflloillM 

2 45 

1 '7:i 

25» 

0 02 

6‘(H 

.36 

3 ‘27 

2 *.37 

.36 

.38 

.*17 



2 ‘15 

1‘53 

2H 

' ri2 

6 87 

22 

:P27 

1 

2*46 

27 

52 

07 


The results shon that tlic liquors prepared from tsiiinin 
fnaterisils and tiiuuin extracts cun be di\ided into different 
groups according to their behaviour on keeping. (1) 
fiiquors which even after standing for 60 days show no 
perceptible diminution in the percentage of tannins, such as 
those prepared fr(»m mimosa bark, mangrove bark, sumach, 
quebracho ood and extract, and gambier. (2) Those which 
«how a moderate (8—16 per <'eiit.) diminution, such as oak 
bark, pine bark, oak-wood extract, chestnut extract, anti 
vulonia liquors, (3) Those which show a larger diminution 
of from 23 to 29 per cent., such as trillo, myrohalaus, 
valonia, and divi-divi liquors, ^j'he author concludes that 
j*ho insoluble muttci s deposited from the tannin liquors on 
s^tanding are valueless from a tanuing point of view. 

— F. I). T. 

Manyrore Barks^ and Leather Tanned with these Barks, 
from Pemba and Zanzibar. Bull. Imp. Inst. (Suppl. to 
Ikh of Traded.), 1904, 2, 163—166. 

iCxxziBAit mangrove hark is said to be obtained from two 
<lifferent trees, “ msinzi ” (^Bhizophoi a mucronata) and 
mwi.” The results refer to the air-dried bark: — 
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J6‘4 1 

18*0 1 
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5-65 

7-39 

7*51 

wnter j 

Total matter | 

1*65 

j 

1*5 

1*9 

Traces 

soluble in I 
water, J 

49*4 j 

. 50-2 

! 49‘8 

! 29*8 

Tannin 

84*3 1 

1 .35*8 

! .32*8 

1 23 2 

1 


The mkomafi ’* bark is stated to be of no commercial 
value, but the raagomi ” and “ msinzi ” barks would pro- 
bably be. worth from 3/. Hkv. to 41. per ton, c.i.f., Glasgow. 
SpecimetAof leather ftrom Pemba prepared with “ mkomafi ** 
and magomi ” barks were.valued as low-grade boot leather, 
«ortli, in form q| sides or i^bole hides, about 9d. per lb. 

' 'S. AO 


Leather ; Injlucnce of Self-contained Moisture upon the 

Strength of . M. Kudelnff. Mitt, konigl. Material- 

I prfifungsamt Gross-Liebterfelde-VVcst, 1904, 22, 8 — 47. 
i This iuvestigation deals with the moisture naturally present 
j in leather, as regards amount change in amount when the 
amount of raoksture in the surrounding afmosphere (here- 
! after called “atmospheric conditions'’) changes, and the 
influence of such change on the extensibility and tensile 
i strength of the leather. 'The commiiiiicatuMi is freely 
I illustrated with tables and curve -diagrams. 'J'he following 
; coucliisioD.s are drawn from the results. The amount of 
moisture in leather rapidly changes ^^hen the. atmospheric 
' conditions change. The change is rapid at first, but some 
■ days are required for comjilete equllibriuiu to be established. 
Kquilibriura is more raphlly established when leather is 
losing inoisturi' to the air than when absorbing it ; but in 
both events the time required is longer for thick leathers 
than thin ones. Under similar atmospheric conditions dif- 
ferentleatbers in equilihrium hold different amounts of 
j moisture, chrome-leather holding more than other kinds. 

, Leather left in the air till of constant weight (in equilibrium ) 
holds a proportiouately lower amount when tlie atmospheric 
' moisture itself is small, and the proportion increases as the 
1 outside moisture rises, especially with chrome-leather. With 
, increasing moisture content leather expands, the expansion 
' being greatest when the moisture content, to begin with, is 
j low. Clirome-leather stretches about 2' 3 per cent, when the 
moisture is between 10 and 30 per cent., ordinary leather 
I only 0’8 per cent. Under similar tensile stresses, moist 
leather stretches in general less than dry leather. As 
I regards chrome-leather the tensile strength increases until 
the moisture reaches about 50 per cent., whilst the total 
I stretch appears to reach a maximum at 30 per cent, of 
I moisture. Ordinary leather appears to follow similar rules. 

! The experiments were conducted on strips of Rhenish 
i chrome-leather, oiled leather, and harness leather. — R. L. J. 

Albuminoids; Oxidation of hg Calcium Pernianganade, 

J. Oxidation of Glue. Fr. Kutscher and M. Sohenck. 
Ber., 1904, 37, 2928—2931. , 

Best commercial German gelatin (60 ^rms.) was dis^lved 
by heating with ( litre of water, oxidised with oaloiam 
permanganate (300 grms.), the solution filtered, and the 
lime removed by ammonium carbonate. From the filtrate 
there separated on evaporation first a somewhat insoluble 



Oct 31. 1904.] 


JOUBWAC and patent LITBaATlIBE.I-Oi.,,kv'^ A XVI. 


m 


substance agreeing closely fn properties with Qxalnramide, 
altlu>ugh the percentage bf hydrogen found was unduly 
high, and finally a substance identified a-^ ammonium 
oxaraate. Glycocoll is known to yield oxamic acid on 
oxidation, and the authors claim that their results further 
support Kutscher and Zickgraf’s theory that the so- 
called hydrolyfic decomposiiiou products of albumin are 
really pre-existent in the albumin. (Sitzungsbor. d. kOuigl. 
preuss. Akad. d. Wisseiisch., 1903, ^lay 28.) — U. L. J. 

French Patent. 

Jlidss and Skina ; Apparatus suitablr fur Ti eating . 

C. Amidon. Fr. Pat. 343,237, May 17, 1904. Under 
Internat. Conv., Jan. 28, 1904. 

Skk U.S. Pat. 759,844 of 1904 ; this J., 1904, 671.— T. F. 13. 


SHCcharose-lactoso, point to the existence of definite com- 
pounds, The curve of the saooharose-jlactose mixture 
consists of only two branches, the point of intersection 
corresponding to the eutectic mixture. The curve for the 
mixture of saccharose and dulcitol (the melting points of 
which lie close together) consists of two end portions 
inclined upwards, connected by a horizontal portion, hut 
whether, as in the case of similar conductivity-curves of 
alloys, this form of curve indicates that isomorphous mixtures 
are formed by the sugars iji the proportions corresponding 
to the iiorizontal portion, rem tins doubtful. — A. S. 

(Carbohydrates ; ^c/io« of fl ydrngen Peroxide on — — in 
presence of Fep oua Sulphate. 11. S. Morrell and A. 
K. llellars. Brit. Aesoc., 1904. Chem. JJews, 1904. 90 
158—159. * 


XV.-MAMURES. Etc. 

Phosphatic Manures ; Influence of Lime on the Action of 

. M. Nagaoka. Bull. Coll. Agric. Tokio Imp. Univ., 

1904, 6 , 195. Chera.-Zeit., 1904, 28 , Hep. 291. 

The presence of lime retards the usetul action of the 
phosphoric acid of organic fertilisers, the injurieus influence 
of the lime, which persists up to the second crop after the 
application of the fertiliser, being twice as great in the case 
of animal maoures as in that of vegetable ones. The 
organic constituents of the fertilisers, such as humus, 
diminish the injurious effect of the lime. The relative ' 
iiiiinuring value of animal phosphatic manures is about 
twice that of vegetable fertilisers in the first year. In the 
second year the relative value of vegetable fertilisers 
increase.^, but is always le.ss than that of animal manures. 

— A. S. 

XYL-SUGAE, STARCH. GUM. Etc. 

Sugar Industry ; Application of Electrolysis in the . 

J>. (lurwitsch. Z. Vtr. Deutsch. ZucUennd., 1904, 
101:^ — 1045. 

Ai’i'Eit a theoretical discussion of the subject and a review j 
of the processes liithcitj patented, the author concludes | 
that only three procesges have a possible future, oiz., anodic ' 
idectrolysis with addition of lead saccharato (this J., 1902, 
1545), electrolysis with two diaphragms, and removal of 
alkali metals by the aid of mercury cathodes, lie further 
bolds that electrolytic purification is less well adapted totlie 
original juice or syrup than to the molasses. — W. A. C. 

Milk-Sugar ; Hydration of in Solution. C. S. Hudson. 

d. Amer, Chciii. Soc., 1904, 26 , 106.> — 1082. 

On evaporating a solution of milk-sugar above 95° C., 
large crystals of the anhydrous sugar separate out, whilst 
below this temperature the ordinary hydrated sugar is 
obtained. The multi-rotation of either of these varieties in 
solution at 0° C. is shown to be due to a change in the state 
of hydration. When a large excels of the ordinary hydrate 
is agitated with water, a saturated solution corresponiliiig 
to an “ initial solubility ” is formed in a few minutes ; on 
further agitation, dehjydration takes place, and more sugar 
goes slowly into solution up to a limiting “ final solubility." 
At 0°, 15°, and 25° C. respectively, the initial solubilities are 
14*8, 20*9, and 25’3, and the final solubilities 34*8, 49*7, 
ami 63 *4, expressed in “ raillimols." per 100 grms. of water. 

— w. A. c:. 

Mixtures of Sugars; Melting Points of . H. Gillot. 

Bull. Acad. Boy. Belgique, 1904, 834— S54. Chem. 

Centr., 1904, 2 , 890—891. 

The author determined the melting points of the following 
binary mixtures of sugars : — Maunitol-dulcitol, mannitol- 
dextrose, dulcitol- dextrose, dulcitol - saccharose, dulcitol- 
lactose, maiinitol-Baccharose, manuitcl-laotose, saccharose- 
dextrose, saccharose-lactose, and lactose-dextrose. In no 
case was a simple isomorphous mixture produced, the 
addition of a small quantity of one sugar to another always 
causing a lowering of the melting point. The forms of the 
melting-point curves of all the mixtures, except that of 


, In continuation of previous work (ibis J., 1902, 506 ; 1903, 
13< 1), the change in optical activity of carbohydrates 
during oxidation with hjdrogeu peroxide in presence of 
ferrous sulphate, has been evamined. In the <'ase of the 
hexoses (glucose, fructose, ami galactos»0, the decrease in 
the rotatory power is fail ly proportional to the amount of 
peroxide added, up to 1 grm.-inol. of the latter. The 
diminution of oi)ticHl activity is practically the same with 
glucose and fructose, but in the case of galactose, lb© 
decrease is much greater, and it was found that galactose 
yields a keto-acld of the hexose group rather thau an osone. 
In the case of the bioses (maltose, lactose, and cane-sugar) 
there seeras to In' some connection between the diminution 
in optical acdvity on oxidation and the tendency to be 
hydroly.sed. The order maltose, lactose, cane-sugar, forms 
an ascending series with regard to the tendency to be 
hydrolysed and tlie dimimition in optical activity. Of th© 
pentoses examined, arabinose lieg between glueose and 
galactose with regard to the decrease in optical activity, 
but in the case of rhamuose, the original dextro-rotatioa 
changes to a lievo-rotatioii, the latter being duo partly to 
the osone, and partly to an acid which is not rhamnonic 
acid. 

In examining the action of bases on osones, it wr« 
found that an alcoholic solution of an osone when treated 
with guanidine gives a Mobile semi-erystalliue mass of the 
composition GN'aHj.CoHioO.XCoH.OH). The guanidmo 
compounds of glucose, fructose, galactose, arabinose, 
rhamuose, and maltose w’ere also prepared. The glucose 
and maltose compounds are addition products of 3 mols. of 
the sugar with 2 moU. of giianidiue. They give strongly 
alkaline aqueous solutions, from which the guanidine is 
completely and quantitatively removed by dilute mineral 
acids and oxalic acid. They are apparently not hydrolysed 
immediately by water, since the optical activity of their 
solutions is much less than that of the parent sugar. In 
the case of glucose, the specific rotation [«]„«■ + 29*8° 
had become [«]„ = —5* 7° after five days. An aquesus 
solution of the compound neutralised by hydrochloric acid 
gave the same rotation as free glucose. —A. S. 

Sugars; Action of Melhylphenylhydraziae on . 

K. Ofuer. Ber., 1904, 37 , 3362—3363. 

The author has previously Kbowm that pure benzylphenyl- 
hydrazine reacts widi neither levuloie nor dextrose. He 
now finds that ir.cthylphenyldextrosazoue, which has been 
prepared by Fischer from glucosone and by Neuberg from 
j levulose, may be obtained directly from dextrose itself; th© 

I details of the preparation are given. In some cases, where 
j an old sample of mtthylphenylhydrazine reddened by 
[ partial decomposition was employed, it wa.s found that the 
primary - secondary phenylmcthyJpheDyldextrosazonc wag 
formed with the methylphenyidextrosazone. It is evident 
that phenylhydrazine is formed in the spontaneous decom- 
position of methylphonylhydra/ine, just as it is in that 
bcnzylplienylh}drazlue. — T. H. P. 

Molasses ; Electrolytic Purijlcation of . L. Gcrwittch. 

Z. Ver. Deutsch. Zuckerind., 1904, 1045 — 1059. 

The follow ing process has been worked out on the labora- 
tory scale, and is regarded as hopeful. The naolA4»6g, 
dilated with twice its weight of water,* is ^electrdlyof^ 
with vertical iron-merciiry (lathodea (thig J.f 1903, 87S>| 
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ihc anodic part of the cell is divided off by a geptum of 1 
parchment.paper and charged with a 5 per cent, solution | 
of calcium chloride, the anode being of iron. To pre%'ent j 
the deposition of iron at the cathode, the anodic liquor is 
continuously precipitated with milk of lime. The molasses, 
after electrolyMs, is freed from ealcium sacchanilc by means 
of carbon dioxide. In the most favourable experiment, 
jmrifiention by one “ degree of purity” per 100 grms. of 
sugar Avas effected at an outlay of 4 *48 Avatt-hours. The 
by-products are (1) mixed caustic alkalis in — 30 per 
cent, solution, (2) a mixture of organic acids, suggested 
as a substitute for tartaric and citric acids in dyeing, and 
(3) precipitated ferric oxide, suitable for paint. — W. A. ('. 

C'ochluspervium Gossi/pinm I\C.; Gum of . I’. Lemc- 

land. J. Pburm. riiiiri., 1904, 20, 253 — 2G0. 

An examination of the guru of CocJdospermum (/osst/pntm I 
tuinisbed the folloAving results : — Moisture, 22*72 ])er cent.; { 
ash, 4'6I per cent.; the ash contains iron, ealcium, and i 
potassium as oxide and carbonate. 2-0 1 percent, of the 
gum is soluble in Avater, the solution possessing a rotatory 
[)OAver of •+ 77' lb. Determination oi the galacfans by 
Tolleris’ method gave 34 •99 per cimt. (expressed as 
galactose). No arabinose or sugar other than //-galactose 
could be i.solated from the products. 22*. 59 per cent, of 
pentosans, erpiivnleiit to 23 '04 per cent, of pt-ntoses, was 
jfouud. 'I'he total quantity of sugar could not be determined, 
OAving to the diflieultv experienced in hAdiol\dug the gum, 
the highest result obtained being less than the sum of flu* 
pentose and galactose. t)a oxidation Avitb nitric acid, 
71*3 per cent, of mucic acid (on th(‘ Aveight of gum used) 
AA’as obtained. — T. Ib 

K('to-J{exos<'s ; Jivartiou for . 11. .T. 11. Fmiton. 

Will., pag(' 1(101. 

Sitponnrln : a Glucoside cnloinc.d Jilur hi lodiur. 

(1. llarger. \Xl\ jiage J004. 

Knglish Patent. 

Su</nr; Annular Moulds jar T’reatho/ br/ ('rniil- 

j’uf^al Action. J. ( '. F. L afeuille, Pans. Kng. Pat. 
*2(3,779, Dec. 7, 1903. 

The annular moulds serving for monldiug and c(mtri- 
fugalising sugar slabs or loaves are cooled bv causing liquids 
ot gradually falling temperatures to circulate sneces.sively 
through the annulnr mould and round the s<‘parate moulds 
for slabs or loaves, the aumilar moulds being provided Aiith 
means both for connecting them consecutively Avith the 
sujiplies of liquid and for discharging such iKpiids. — T. 11, P. 

I 'KITED States Patent. 

Snyar from Beeh ; J^roccss of Mailing . ISI. Hoeselcr, 

Iterlin, and A. Schacr, Holland, INlich. ( .S. Pat. 770,700, 

Sept. 20, 1904, 

'roE OA'crfloAV from the centrifugals is freed from alkali salt.s 
by osmosis, the resulting liquid is treated with phosphoric acid 
to separate the surplus “alkalis” and apart of the organic 
noil-sugar, the surplus phosphoric acid is ueiitrulii-ed by the 
oxide of an nlkalim'-carth metal, and the »*ompoumi thus 
fonued is precipiliited by means of carbon dioxide and 
sulphur dioxide. The sAjnp so prepared is mixed -with the 
fresh b<'et juict' or concentrated syrup at any coiiA'enient 
stage of manufacture. — .1. F. 11. 

FiiENCii Patent. 

Wood CcllnloHe ; Process for ('oiucrthiy into Sugar. 

M. F. Ewen and (i. H. 'J’omliustm. Fr. l*at. 348, OOG, 

Alay 9, 1904. 

See U.S. Pat. 703,472 of 1904 ; this J,, 1904, 797.~T. F. B. 

XYII.-BREWING. WINES. SPIRITS. Etc. 

Malt icith Skorl Grown Acro.spirc, E. Piior. Woch. f. 

Brail., 1904, 21, 571—372. 

On several sides Tecominendations have been made to 
cinplny malts with short acrospir®*', averaging two-thinls 


the length 6f the corn, when it is desiired to improve the 
fulness of body and permanence of head of the beer. The 
author thinks, however, that such recommendations intro- 
duce a danger of obtaining an inferior modification of the 
endosperm, and consequently unstable beers. The real 
meaning of Such recommendations is that the malt should 
not he over-modified, as is frequently the case when the 
maltster strives to attain an average length of acrospire of 
three-quarters the length of the corn. No definite rule for 
malting can really be laid down on a ba.sis of the length 
of tho acrospire. The acrospire must be dcA^eloped until 
complete modification of the endosperm is attained, and 
no longer. Above all, a malt with a restricted acrospire 
slioubl never l»e kilned according to the Bavarian method. 
In order to ju’oid both extremes of modification, the barley 
should not be <»vcr-steeped, and should be grown verj^ 
slowly AVith loAv temperatures in the conches. For Bavarian 
mall a someAihat fuller steep is u(*ces8ary, and the treatment 
on the floor should be made in tiAXi stages ; the malt should 
be germinated \Try cool until the acrospire attains a length 
of half tile length of the corn, and tlum it should he allowed 
to felt at least once, preferably twice, in order to develoji 
the rootlet and comjdete the modification. The author is 
in agn'i'mciit w ith I he advocates of a shoit grown acrospire 
/mlv so fill as that is a means of avoiding over modifica- 
tion, but in no case must the desire for a short acrospire be 
permitted to goAcrn the treatmenf if the nature of the 
liarlcA be such as to demand a longci growth for complete 
inodific'ilioii.— - J. J''. B. 

Culture Ycads ; Abnormal Cell Fonus of . W. 

lleiiiieberg Woch. f, Brnii., 19 04, 21, 3(53 — 3 06 and 
. 379 — 531 . 

The author’s studies were made principally Avith th(^ dis- 
tillerv yeasts Paces XII. and II. Tin* abinumal fornrs 
described are not to be confounded with (he ordinary 
“ giant ’ ci* 11 b, Avhich are abnormal only in si/c, nor Avith 
the “ rcserAc ” cell.s studied by Will, aa Inch have not been 
oliseri'ed in these } easts. Most of the abnormal cells 
here described were obtained in tlie course of A'xpcnments 
on the loiigCA ity of tho yeast on storage, and tln*y formed 
a certain projiortion of the cells Avhich survived the various 
tests. The mass of y(*ast in Avhich they occurred Avas dark 
hroAvn in colour, having a neutral or faintly alkaline 
reaction and the odour and taste of yeast-extract. Ib'iicc 
Ihcse abnormal forms originated under conditions of auto- 
dig^estiou, in a medium bighlA charged with albuminoids 
and poisonous excreta ; they are tht*refore pathological 
forms. The greater portion of tho pasty mass eonsisteil 
of dead cells, almost emptU'd by digestion, Avitb cell walls 
intact ami contamiug globules of fat and residues of 
plasma; the normal living cells Avere very rich in fat and 
.s]mrogA^j'ous. The abnormal forms observed comprised 
“im*iiinm si/ed round cells” rich in fat or in albumin 
giaiuilc'-, sometime'' in botli, “large round cells” eon- 
taiiiing vacuoles, and irregularly shaped “broad cells” 
similar iii sizt* to the large round cells. Many small cells, 
still Ibiug, bad either no, or very thin, invisible cell walls. 
In many (-ase.s normal budding chains Avere observed, 
originating from the medium round cells. V’^ery rarely, 
certain irregular shaped amoeba -like cells Avere jiresent. 
AVhen transterred to a. hanging drop of wort many of the 
round and broad cells died OAving to the change in cou- 
centmtion; gome Bhrivelled up, others burst and others 
shoAved double cell-walls. Those AA'hich survived SAvelled 
considcrablA owing to the formation of large vacuoles, the 
surrounding layer of protoplasm being observed to bo full 
of rapidly moving granules. In many cases the large 
round cells budded, forming equally large vacuolated 
daughter colls, and their descendants gradually became 
I normal. In contradistinction to the original pastj- mass, 

I the drop-culture contained a large number of armoba-like 
j forms, AA'hich constantly changed their shape, but did not 
t possess ranch power of changing their position, some of 
i these forms were ob.served to contain nuclei. By obsemng 
the transition stages it AA-as found that the oraceba-likc 
forms Avere the products of the round aud broad forms ; 
tlm cell walls of the latter became A*ery thin in places, 
then ruptured, and the plasma, still living, emerged in the 
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form of amoeba. Whilst the large round cells lived for 
several days the amoeba forms died in less than two days. 
The formation and study of all these forms is closely 
dependent on the extent of dilution ; when the pasty yeast 
mass is diluted with water these forms cannot be observed : 
«ven wort is not favourable to their development if much 
of it be used. When a large dilution is desired for accurate 
observation it is necessary Lo employ the alhuminous lujuid 
decanted off from yeast which has beeu liquefied by diges- 
tion at 48" C. for 24 hours. — J. F. 11. ' 

Yeast; Testini/ the [loinoqeneif tf <tf . J*. Liiuhier. 

Woeb. f. lirau., 1904, 21,^ G21-G22. I 

When a sample of yeast is thoroughly homogeneous, all I 
the cells have apiiroxiinately the same size and appearance, ! 
all belong to the same species and are in the same I 
physiological condition. When a ])ure yeast is first started ; 
in the propagating apparatus, it very rarely presents a I 
homogeneous njqiearance, the cells being in all the difierent j 
stages of development ; it is not surprising that such a yeast ' 
should give different results in the fermentation tuns from i 
a brewery slock yeast which has been in continuous use I 
and which is generally liomogimeous. The process of ' 
washing the piiching yeast eliminates the light, budding i 
yeast, leaving the agglomerated heavy mother-yeast at the ' 
bottom. If the washing has not beeu thorough, the 
appearance of the yeast will not b(‘ homogeneous. For 
testing wdiether the yeast is homogeneous, the author : 
recommends that it be suspendeil in beer and prepared in ! 
the form of droplet cultures [“ Federstrich-Kultur ”] each ' 
containing a definite small uuraber of origiiuil cells. In 
these droplets there should he observed how many of the ' 
cells are capable of further budding, the form of the budding 
chains, how many descendants are produced by each cell in ; 
♦Icfinile times, and whether the descendants of the various i 
cells are alike or different. 'I'he droplet test al.«o gives a quaii- j 
titative expression for the degree of infection by wild yeasts, : 
and the form of the budding chains indicates whether a top 
fermentation yeast is contaminated with bottom yeast. In i 
some cases the culthutiou of the yeast in a thin layer of | 
beer-gelatin (Will’s test) is more delicate, i^ccordiugto 
whether the colonies are mulberry-shaped or extend m , 
“ streamers,” it can be ascertained w'hefhor the original cells ' 
were of the fermentative form or film-cells of the first or , 
second generation. A prepoiuierunce of these lilm-eells ' 
indicates an eveessive exposure to air. All the above ! 
observ ations siiould he made in order to study the influence 
■of variations in t lie briwviug comlitions u[)on the homogeneity ! 
of the yeast, — ,1. b'. 15. 


Breuiery Wort ; Simple Method for the Botermination of 

the Degree of Infeclioh of . F. Schiafeld, Wuch. 

t lirau., 1904, 21, 622—623. 

Tx order to control the sterility of the wort ti it comes 
from the brewhouse or cooler, the author employs a glass 
plate, 35 cm. square, provided with 25 deprcssiodl^ each 
capalde of holding 0‘4— -0*5 c.c. of wort. This plate is 
sterilised and the hollow j are filled with drops of wort 
d«*livcred from a sterile pipette. Several of those platen are 
arranged in a wire cage, (me above another, and the whole 
is c(»ve)ed with a sterilised hell jar in a moist atmosphere 
niuh'r aseptic conditions. Any germs present in the wort 
develop either in the form of conereto colonies or in the 
form of a turbidity. After a few days the plates are 
examiiH'd and the number of drops in which organisms 
have developed is counted. If the brewery conditions be 
good the numl)er of infected drops will he very small. 

-J.F.B. 

Beer ( I'fi.s/is ; Presmre Regulator for 

F. Sehiml'cld. Wo(;h.f. Frau., 1904, 21 
023—024. * 

Tun author de'^cribes a new apparatus, 
invented at the Berlin Kesearch Brewery, 
for maintaining a constant pressure in 
the ])eer-casks when bunged down for 
secondary fermentation. The apparatus, 
which is shown in the figure, consists of 
:i narrovv glass tube inserted in a wider 
tube, which is enlarged somewhat at the 
upper end. The narrow tube is connected 
by rubber tubing with the interior of the 
cask through the hung-Iiole, and carries 
inside it a still smaller vertical tube, which 
is fused on to an opening in the side of 
the inlet tube, and which servos for the 
discharge of the gases. The outermost 
tube carries a branch on its enlarged 
portion, which is provided with a trap of 
peculiar shape to prevent any loss of mer- 
cury by splashing, and this trap is con- 
nected with another branch, which carries 
ihe exit tube provided with a hole in its 
Mile. -Mercury is placed in the apparatus 
in quantity sufticient to allow of the free 
iiischarge of the gases w^hen a certain pres- 
sure is reached. The whole apparatus is 
enclosed in a wire cage and hung up above 
the cask. — .T. F. B. 
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Zymase and Kndotryptase in Dead Yeiti,t dells; Aefir>ity 

of under various (Conditions. T. (>romow and 

(). Grigorievv. Z. jihysiol. ("hem., 1904, 42, 299-329. 
Cbeiu, Gentr,, 1904, 2, 

The activity of tlie proteolytic enzyme (endotryptase) 
contained in jiernument yeast (zymase) prepared by menus 
of acetone (this J., 1902, 1033), is strongly diiuiiiished by 
mono- and di -saccharides and polyhydric alcohols (glycerol, 
mannitol), the effect being greater, the stronger the concen- 
tration of the added substances. Calcium chloride and 
potassium nitrate increase the activity of the eudotrj^ptase ; 
alcohol and quinine have an injurious effect. The amount of 
carbon dioxide produced by zymase in the presence of 
uiifermentable substances (mannitol) is the same as that 
produced by autofermeiitation, therefore in both cases the 
fermentation proceeds at the exjiense of the glycogen of the 
yeast. The cessation of the evolution of carbon dioxide is 
due not lo the exhaustion of the nutrient material, but to the 
exhaustion of the zymase. The concentration of the sugar 
solution and the percentage of oxygen in tlie surrounding 
atmosphere are without influence on the amount of carbon i 
■dioxide evolved. 'I'he amount of carbon dioxide is increased 
by addition of quinine or alcohol, which injure the activity j 
of the tryptase and consequently allow of a longer life for 
the zymase. Potassium nitrate and calcium chloride act in 
the reverse manner, as they increase the activity of the 
proteolytic enzyme. In alrao.st all cases poisonous 
i^ubstances have directly opp-^site effects on zymase and 
tryptase. (See also this J., 1903, 60.)— A. S. 


I Denatured Spirits; Action of vpon 

Metals and upon Ce.meyit. G. Heinzel- 
mann. Z. Spiritusind., 1904, 37, 399. 

SfRONi. spirit containing 95 — 9C per cent, 
of alcohol by volume both in the pure 
and in the denatured state is perfectly 
indifferent to any of the metals examined. But weaker 
spirit, such us that containing 90 per cent, by volume 
of alcohol has, when denatured, a considerable oxidising 
and solvent action upon many metals, lu contact with 
cement, the spirit becomes yellow and the non-volatile 
residue increases to a very considerable extent, the lime 
salts of the lower members of the fatty acid series being 
found in solution. Cement linings for iron storage vessels 
containing spirits are therefore condemned. The 90 per 
cent, denatured spirit acts most powerfully upon zinc 
and lead, the liquid becoming opalescent and ultimately 
depositing white precipitates, and the non-volatile residue 
being increased owing to the solution of metallic salts. Its 
action upon iron is somewhat less, but a l onsiderabl© 
formation of a brown deposit of oxide occurs after some 
tin>e ; this deposit is, however, readily separated by filtration. 
The action upon copper and brass is not great, but the 
spirit acquires a greenish -blue colour, and copper salts are 
jiresent in the nqn-vulatile residue. Tin and tinned metals 
are absolutely iinattacked by 90 per cent, denatured spirit, 
the tinned metals only being corroded in places whore the 
layer of tin has been scratched. Vessels^^f tinned iron arc 
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the moiit fatisfactory receptacles for denatured apirits. 
Whilst the pr«|pnep of the vater plays a certain part in the 
corrosion of metals l»y the spirit, the main cause is to be 
attrihutfd ||ji t]>e cnulo methyl alcohol present in the 
denaturing agent ; pyiidine is without action upon metals. 

~J. F. K 

Knolish Patents. 

Ytdst E.i tracts; Process for freeing from Bitter 

l^rinriplcs. (' A. Jensen, horiuou. From H. Deishler, 
llerlin. Kog. Pat. 24,294, Nov. 9, 190:t. 

Thk jeast extracts are treated, before or after the removal 
of the cell-residues and before or after concentration, with 
a suitable proportion cf an oxidising agent, such as ozone 
or a peroxide. For instance, the extract may be concen- 
trated to half its volume and treatetl with h}(lrogen ]ieroxide 
in the proportion of GO— 100 c.c. per kilo, of concentrated 
extract, then boiled and clarified. — .1. F. Jk 

Brewing ; Art of . J. Schneible, Weebawken, IJ.S.A. 

Fng. Pat. 14.02K, Jane 21, 1904. 

S' this process, the peptonised malt mash is brought to a 
pre-determiried converting temperature without permitting 
diastatic action at any other temperature, Ihis is effected 
by thoroughly and immediately mixing the peptonised malt 
mash witli either a heating inediuiu or u cooked (unmalted 
cereal) masli at a higher temperature. — T. II. P. 

W tne. Must, Beer, Beef toot Juia , and the hhe ; Tteat- 

me7it [Concentration'] of , a7id Apparatus therefor. 

K. Monti, Turin, Italy. Eng. l*at. 19.04.'), .Se]>t 11, 1903. 
Under Internat. ( 'oiiv., Sept. 12, 1903. 

Skii Fr. l^at. 32 1,474 of 1902 ; this J., 1903, .'•.O:.— T. F. P. 

United States Patent. 

Yeast. M. P. Davies and K. Wilding, London. 

U.S. Pat. 770,3.'SG, Sept. 20, 1904. 

SiE Eng. Pat. 8771 of 1901 ; this J., 1902, 781).— T. F. B. 

French Patents. 

Malt} J)r7(m for Ger7ninati7i(j and Drying . 

Soc. Holst and Fleischer Fr. I'at! 343,318, May 21 , 1904. 
See Eng. Pat. 1 1,752 of 1901 ; this J., 1904, 877.— T. F. H. 

Yeast; Ma7nijacture (f . Maschinenhau Aktienges. 

Golzern-Grinima. Fr. Pat. 343,133, May 13, 1904. 
Fermentation is assisted by adding nutrient organic or 
inorganic salts to the worts. TTie inorganic salts should 
eontain especially potassium or ammonium phosphate; the 
organic salts may be obtained in the form of a decoction of 
waste yeast. The additions may he made either in the 
mash tun or in the fermenting vessel. — J. F 11. 

XVin.-P00DS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(.1.)— FOODS. 

English Patent. 

Milk Powder ; Manufacture of . J. Maggi, l*aris. 

Eng. Par. 9684, April, 27, 1904, Under Imernat. Conv., 
April 1, 1904. 

See Fr. Pat. 341,840 of 1904 ; this J., 1904, 909.— T. F. Ik 
United States Patknt.s. 

Fruit Juices ; Process of Preseri'mg . D. Sandraaiiu, 

Berlin, and G. Eichelbaum, Charlotteiiburg, Germany. 
U.S. Pat. 770,658, Sep'. 20, 1904. 

See Fr. Pat. 325,811 of 1903 ; this J., 1903, 756.— T. F. Ik 

Condensing Milk; Process of . S. IL Kennedy, 

Philadelphia. U.S. Pat. 770,909, Sept. 27, 1904. 

Claims are made for condensing milk and cream by sepa- 
rating the milk from the crenm, condensing the milk, and 


recombining the condensed milk and fresh cream by 
.spraying the two together through a high vacuum. 

-T. IT. P. 

French Patents. 

Foodstuff [ Casein] from Milk ; Concentrated , and 

Process for making same. C. lewis. Fr. Pat. 848,030, 
May 10, 1904. 

See Fng. Pat. 11,094 of 1904 ; this J., 1904, 797.— T. F. B. 

Candles, Lamp Oils, Edthle Fats, Unguents or Po 7 nades, 

Soajis, ^c. ; Manufacture of . C. Dreymanu. 

Fr. Pat. k3,158, May 14, 1904. XIL, page 988. 

(ff.)— SANITATION; WATER PURIFICATION. 

B actor ioscopic Examination of Water; Standai‘disaiio 7 t 
of Methods for the . XXI IT,, page 1002. 

English Patent. 

Water-purifying Apparatus. O. Waller, Halle on Saalc, 
Germany. Eng. Pat. 17.307, Aug. 8, 1904. Under 
Internat. Conv., Sept. 21, 1903. 

In a water-soft(*ning plant the milk of lime is raised from 
the dissolving ve.si>el, which contains a stirring mechanism,, 
by moans of a pump which hits it through a pipe arranged 
in a cl<**ed circuit. At the upper pint of the Jift-pii)e is a 
valve, whicli is periodically opened by the water-measuring 
device, theicby withdrawing a certain quantity of milk of 
lime (or the treat iiient. The pump is kept at work con- 
tinuously, anil v'hen the Jraw’-olf valve is closed, the 
constant circulation prevents the deposition of solid matter 
in any part of the apparatus.— J. F ik 

French Patent. 

Sewage and other Liquids; Process for Purifymq , 

and Ap)>aiatus therefor. VV. 0 Travis ami K. Ault. 
Fr. Pat. 343,150, May 14, 1904. Under Internat. Conv, 
May 15, 1903. 

See Eng. Pat. 11,073 of 1993; tliis J., 1904, G7G.— T. F. IL 

(C.)— DISINFECTANTS. 

Nicotine in Presence of Pyridine [in Sheep Dips, ; 
Determination of . J. A. Fmery. XX III., pai^e 1002. 

Enollsh Patent. 

Antiseptics lehieh arc otherwise Insolulde, or not easilt/ 

Soluble; Proces.s' for forminq Solutions of . C>. 

Kosters, Bremen, (itTmany. Eng. Pat. 19,837, Sent 15 

1903. 

See Fr. Pat. 335,300 of 1903 ; this J., 1904, 201.— T. F. B 
United States Patent. 

A7itiseptic Compmmd, and Process of Making same. H. 
Endermann, New York. U. S. Pat. 770,275, Sept. 20 

1904. 

Hosm is treated with caustic alkali to convert it into rosin 
size, and the latter is then subjected to the action of per- 
manganic acid. The tixidised product is soluble in hot 
water and in alcohol, le.ss soluble in ether and paitially 
Foluhle in hetizene and chloroform. It has a bitter taste* 
and melts between 105" and 125" (k—J. F. B. 

French Patent. 

'Vajioi'isalion of various Substances [Disinfectants, ; 

Apparatm for the . P. Castanet, Fr. Pat. 343,155* 

May 14, 1904. 

The apparatus is intended for the vaporisation of substanceR 
affecting the respiratory organs, and for disinfecting and 
scenting purposes. It consists of a hollow metal truncated 
cone or cylinder, perforated by a number of holes at the top 
and bottom. Inside this metal vessel is placed a paraffin 
burner, and on top of it a box containing a mixture of 
magnesium carbonate, trioxymethylene, eucalyptus oil, and 
turpentine. The magnesium carbonate may be replaced 
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bj talc, caloiuod magnesia, or some porous eurtli. Metal 
tubes are embedded in the mixture to assist the liberation of 
s apours. — L. F. G. 

XIX.-PAP£E. PASTEBOAED. Etc. 

English Paticmxs. 

Paper Machines i Shower-pipes or Cleansinq Apparatus 

Jar . F. W. Howarth, London. From The Sandusky 

Foundry and Machine Co., Ohio,U.S.A. Kiig. Pat. 20,840, 
Sept. 28, 1903. 

Fou cleaning the wire and rolls of the paper machine a 
snhower pipe is provided having a line of discharge oritices. 
A “ longitudinal member ” fits over the pipe and carries a 
longitudinal plate projecting obliquely to the orifices. The 
sprays of water issuing from the orifices irapingt' on the 
■deflecting plate and are directed by the latter in the form of 
a continuous sheet of water against th(‘ part of tim ine.chine 
to 'be cleansed. JBy duplicating the line of orifices, and 
Slaving a second deflecting plate on the “longitudinal 
inenibor,” two sheets of water can be dischaiged in opposite 
-directions from the same shower pipe. — J. F. Jl. 

•Celluloid or the like ; Method of Imparting Lustre to 
Objects made of . W. Ilombcrger, Urugg, Switzer- 

land. Eng. l*at. 17,232, Aug. G, 1904. 

Thu glacial acetic acid ured for imparting lustre to celluloid 
objects is replaced by acetic anhydride, alone or mixed 
with acetic acid, and preferably mixed with benzene, toluene, 
chloroform, or similar organic solvent. A suitable mixture 
eonsists of 2 ])arts of acetic anhydride, 2 i)arts of toluene, 
jiiid 1 part of ghicial acetic acid. — T. F. 11. 

Unitkd States Patent. 

iVood ! Method of Treating \_DistilUng']^ — — . yhr the 
Production if Paper Pulp, Turpentine, ^r. W. 
IIo^kius. U.S- Pat. 770,403, Sept. 20, 1904. XIII 11., 
page 990. 


XX.-FINE CHEMICALS. ALKALOIDS, 
ESSENCES, AND EXTEACTS. 

Papaverine. M. Freund and H. Heck. Her., 1904, 37 , ! 

3321—3324. | 

Hv the electrolytic reduction of papaveraldiue sulphate, 
employing lead poles and a porous cell, the authors i 
obtained, with the elimination of the carbonyl oxygen, a ' 
secondary base having the formula C2(,H25N04. This 
formula corresponds with that of tetrahydropapaverine, but I 
the new compound is not identical with that body. The | 
new base has been termed provisionally uotetrahydro- j 
papaverine i it yields a crystalline nitroso-compound j 
melting at 138‘' G., and its hydriodide crystallises in small 1 
white columns, which begin to soften and turn yellow at 
245'* C. and melt at 2.'55'' Cb The ethereal solution of the : 
base, when treated with methyl iodide, yields a yellowish- 
brown crystalline powder, which is apparently the hydriodide 
of the methylated base. — J. F. 11. 

Terpenes and Essential Oils. 0. Wallach. Annulen, 1904, I 
336 , 1 ■—46, [68th and b9th Communications. j I 

The 68th communication deals with the behaviour of the 
nitrites cf some cyclic hydrocarbons tindene and metb} Un- 
done). The 69th article treats of phellandrene. described 
us a hydrocarbon, CioHje, which in contact with nitrous 
anhydride, NgOa, in an indifferent anhydrous solvent 
(ligrofn) at a temperature below 0° C. yields immediately 
u well characterised nitrate. The f/-phellandiene prepared 
from elomi oil is chemically and physically identical wdth 
that from bitter fennel oil. The /-phellaiidreue present in 
Australuiu eucalyptus oil is the optical antipode of the 
above-mentioned d-phellaudrene. The if-phellandrcne of 
water-fennel oil is chemically different fruin the d-phellan- 
clrene of elemi and bitter fennel oils. The name a-pbellan- 
drene is proposed for that modification present in elemi and 
bUter fennel oils in fi|ie df-fiorm, and in eucalyptus oil in the 


/-form ; and fi-plmllandrene for the modificatiou contained 
in waier-fennel oil. The experimental wofe is described 
under the following headings I. a-Phellandirene : (1) its 
niirite; (2) action of nitric acid on the (3) action 

of hydtachlorio aciii on the nitrite ; (4) action^f sulphuric 
I acid on the nitrite ; (5) conversion of a>pheliaudi^e into 
I active carvotanacetone. II. /3-Phelfaudrene.— -A. ^ 

j Lemon-grass Oil from Montserrat, Hull. Imp. Inst. 

(Suppl. to Bd. of Trade J.), 1904, 2, 166—167. 

The sample of oil examined, was obtained from Andro- 
j pogon nardus L., vur. genuinus Hack, which is commonly 
I known as the true lemon gras.s. It was soluble to the 
extent of about 97 per cent, in 70 per cent, alcohol. On 
i distillation it yielded about 23 per cent, between 180® and 
, 220'-’ C., and 30 per cent., consisting chiefly of cltrul, 
1 between 220"’ and 230" C. The results obtained on exami- 
I nation of the oil are given in the folloAving table, together 
with the coj responding figures for commercial lemon-grass 
oil distilled in India from Andropogon citratus. 



Montserrat 

East Indian 

— 

Lonion-^rrnss 

Lemon -urass 


Oil. 

Oi\ 

Kp. icr. at 0 

O'tlOO 

O'SiHt -o-m 

Optuvd rotation iii lull mm. 

0“ U)' 

+ rit.v to 8" 5 ' 

Fen’cntaifii of citrul (I13 Modium 
biiiulplute methoil). 

74-0 j 

1 

70-75 


The East Indian oil is completely soluble in 70 per cent, 
alcohol. The Montserrat oil is valued at bd. — bd. per 
ounce. — A. IS. 


Ggmneina Leaves; Chemical Eraminalion of . F. B. 

Power and F. Tutin Brit. Pharm. Conf., Aug. 1904. 

Pharm, J., 1904, 73, 231—239. 

Fkcm an alcoholic extinct of the leaves of Gymnema 
sylvestre there was precipitated by the addition of water, a 
quantity' of soft, djrk-coloured resinous matter, of an acid 
nature. The greater ])art of the precipitate M^as soluble in 
petroleum spirit, and from the extract after treatment with 
an alcoholic solution of potassium hydroxide, hentriacon- 
taue, C 3 ,H^ 4 , m. pt. IIH" C. vas isolated by shaking out with 
ether (yield 0’<)3 per cent, on the weight of the leaves). 
The alkaline solution when acidified and distilled, yielded 
formic acid and a butyric acid. The filtrate from the 
precipitated resinous matter yielded, when acidified with 
sulphuric acid, ii quantity of dark-coloured resinous matter, 
the “gymneinic acid ” of Hooper (Chem. News, 1889, 59, 
139). The authors find, howe\tT, that this precipitate is an 
impure and complex mixture of substances. By treatment 
with ethyl acetate about 33 per cent, of it was extracted, 
and this portion possessed the property characteristic of 
gymnema leaves of destroying the sense of taete for sweet 
substances. The name “gytnnemic acid” is retained for 
this portion soluble in ethyl acetate, whfch is also readily 
soluble in alcohol, but insoluble in ether, chloroform, 
benzene, and water. It is not a glucosidc, but has very' 
weak acidic properties. When fused with potassium 

hydroxide, it yielded acetic acid and a molecular compound 
of protocatechuic and p -hydroxy hen zoic acidh. The portion 
of the resinous matter insoluble in ethyl acetate was readily 
soluble in alcohol It is of an acidic nature, but has no 
auti -saccharine property. When fused with polasaiom 

hydroxide it yielded formic acid, and apparently a small 
amount of acetic acid, together with the molecular compound 
of protocatechuic and jp-hydroxybenzoic acids previously 
mentioned. The original aqueous solution from which the 
preceding substances had 1>eea separated contained a /- 
quercitol (see this J., 1904, 797) associated with optically 
inactive glucose. No evidence could be obtained of tihe 
presence in the leaves of Gymnema sylvestre of a ^anoge- 
uetic compound, such as was observed by Greshoff in the 
leaves of G. latifolium (this J., 1891, 268). Neither 
gymnemic acid nor the resin insoluble in ethyl acetate 
possess toxic properties. The fruits of Gymnema sylvmtre 
appear to have the same constituents os the leaves, bat no 
I quercitol could be obtained from them*— A. S. 
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JVWijr Vomica ^jrtrnct ; Official Procexi for — — *n the 
Forthcoming (French] Coder, E. Bourquelot. J. Pharm. 
CWm., 1904, 20, 289-a93. 

In view ofithc decision of the Brussels Internat. Pharin. 
Coiif. in 1902, the oijicial extract ot nux vomica of the 
Codex IS to bo standardised to oontaio IG per cent, of total 
alkaloids. The dru^r is directed to be extracted by the 
maccn» i>ercolation method with 70 per cent, alcohol; the 
percolate, after distilling off tlie alcohol, is concentrated i 
by evaporation to about 150 prms. for every 1,000 Knns. 
of drug used, diluted with 50 c.c. of water, uud fat 
removed by slioking out with three 8Ucoe“Sive 50 c.c. of 
ether. The mixed ethereal extracis are distilled, and the 
oily residue is washed free from alkaloids with 1.) c.c. of 
boiling water rendered acid with acetic acid. This acid 
solution js then added to the aqueous ether-washed extract, 
and the whole is evaporated to about 200 grms., or until all 
trace of ether has been driven off. The amount of <lry 
extractive and of total alkaloids are then determiued in 
aliquot portions of tht* liijuid. 

Determination of the Alluiloiih. — Four grins, of the liquid 
are treated in a separator with 20 c.c. of a mixture of 
95 per cent, alcohol, 2 vols. •, solulion of ammonia (sp. gr. 
0‘9G0) 1 vol. ; distilled water, 1 vol. After thorough 
agitation, the mixture is shiiken out first with 20 c.c. 1 
then wiih two successive 15 c e. of chloroform. The 

combined chloroforraic extracts arc evaporated to dryuetss, 
and the dry nlkaloidal residue is taken up with 20 c.c. 
of K/TO sulphuric acid and 50 c.c. of distilled water, \he 
Avhole being heated for 15 minutes on the Avater-bath to 
efiiect solution. The acid liquid is filtered, the filter Avasbed, 
and the final volume of filtrate adjusted to 200 c.c. 50 c.c. 
of this (equivalent to 1 gnu. of the original extract) are 
then titrated back, In tlio presence of 2o c c. »)f ether, Avith 
N/lOO sodium hydroxide solution, using 5 drops of a 
0*2 per cent, solution of lodeosin as indicator. The 

number of c.c. of N/lOO alkiili used is divided by 10; 5 is 
subtracted from the result, the product multiplied by0'0.*3l>4 
(the mean equivalent of luuciue and stryehniue) gives the 
percentage of total alkaloid in the oriainal liquid. From 
these data, and the amount of dry e.xtractne fouud, the 
quantity of milk sugar to be added to give a dry e.xtract 
containing 16 per cent, of total alkaloids, is calculated. 
This amount liHAung been added, the whole is evaporated to 
dryness, pOAvdered, and preseiwed in avcU closed vetsels. 

— J. (). B. 

Nan-La~ifok or IJaniic,s(‘ Storar ; PropciHeH of . 

1). Hooper. Xlll. Ik, page 990. 

Arsenic ; JRcpoi t and Recommendations u ith Reference to 

the 7'ests Jor the Detection of in the Drvifs of the 

British Pharniacopnia, l^'e^en^ed to the Pharmucopieia 
Committee of the General Medical ( 'ouncil. May 1904. 
NV. It. Dunstun and II. H. Kobinsou, XXIIL, page 999. 

English Pxtent. 

Rufigallic \cid Alki/l Ethers; Manufacture of Acidyl 

Deriratircs of . A. Ziinmermunn, London. From 

Chem. Fabr. auf Action, vomi, E. Schenng, Berlin. 
Eng. Pat. 22,103, Oct. 14, 1903. 

See U.S. Pat. 751,210 of 190 1 ; this J., 1904, 207.— T. F. B. 
United States Patenis. 

JMalkylharbituvic Acids ; Process of Making . 

E. Fischer, Berlin, Assignor to the Firm of E. Merck, 
Darmstadt, Germany. H.H. Pat. 770,743, Sept. 27, 1904. 

See Fr. Pat. 338,183 of 1903 } this J., 1904, 622.— T. F. B. 

Camphor [from Isoborneol] ; Process of Making — . 

K. Stephan and P. Hunsalz, Assignors to Chem. Fabr. 
auf Actien, vorm- E. Schering, Berlin. U.S. Pat. 
770,940, Sept. 27. 1904. 

Seb Ff. Pat. 341,614 of 1904; this 1004, 88L— T. F. B. 


Frbnch Patents. 

Chlorostyrolcnc ; Process of Making — •». M. Diuesmann. 
Fr. Pat. 338, 904, July 4, 1903. 

?nKXYLDi<7JtnOKf>ACETALDEHYnK, obtuincd by condensing 
chloral with benzene in presence of aluminium chloride, 
is converted, by treatment with zinc dust and .acids, into 
monochlorostyrolene. By replacing the benzene in tho 
condensation with homologues of benzene, the correspond- 
ing honiologiies of chloro.styroleue are obtained. These 
latter, as Avell us chlorostyrolene itself, are applicable in 
perfumery. — T. F. B. 

Uydrorybvnzaldehifdes and Hydroryhcnzoic Acids; Pro- 
duction of Sulphonic Ethers of . Badischc Anilin 

und Soda Fabrik, Fr, Pat. 338,908, July 4, 1903. 

See Eng. Pat. 17,347 of 1903 ; this J., 1904, 798.-~T. F. B. 

XXl.-PHOTO&EAPHIC MATERIALS AND 
PROCESSES. 

Phofoyraphs in Natural Colours b'j the Thrct-('oh>ur 

Piovess ; Use of Leiteu-hases for the J^reparntom of . 

K. Ivonig. (Ics. dcut^ch. X^atiirfoi«fdier ii, Arzte, Sept. 
1904. Z. angev/. Chem., 1904, 17, 1513 — 1514. 
JjKiiCO-P.Asns Avhen exposed to light are oxidised to the 
corresponding dyestufis in a more or less short tune. In 
applying this property to the i)rej)aration of coloured photo- 
graphs, a collodion-emulsion gives the best results, the 
oxidation of the leuco-bases in this medium, especially in 
presence of quinoline, proceeding very rapidly, probabl}" by 
the action of the nitro groups of the nitrocellulose. In 
carrying out the process a suitable support is coated with 
a film of a eollodiou-emulsinti containing a dissolved leuco- 
ha.•^e of a blue dyesstufi and some quinoline. This is covered 
with the negative of the photograjih to be jiriiited, cxpoheci, 
and the image fixed by treatment Avitli ehloro-acctic acid. 
These operations are repeated alter upjilying (1) an emul- 
sion containing a Imico base of a r(‘d dyestuff and (2) one 
containing a leuco-base of a yellow dyestulT. — A, S. 

Wood: Action of on a Photographic Plate in the 

Dark. W. J. Bussell. Proc. Boy. Soc., 1904, 74, 
131—134. 

A LI- woods are found to pn.ssess the ])roj>erty of producing 
images of themselve.s on a photographic plate in the dark. 
The wood has to be in contact with, or a short distance 
from, the piate lor from half an hour to 18 hour'', at a 
temperature not above 55' C. The wood of the conifers is 
very uctiA'C, and this activity is thought to be largely due to 
the resinous substances pre.sent ; in most cast's the light 
I rings of the wood arc active, but in tin* case of the iScotcb 
j fir the effect is caused by the darker portions. Oak, beech. 

{Spanish chestnut, and sycamore woods are also A'ery active, 

! Avhilst ash, elm, horae chestnut, and plane are but slightly 
. so. The active con.stituents of the Avood appear to be the 
resinous suhstanccB, and it Avas found to be extremely 
; difficult to remove them so completely that the Avood becomes 
; inactive. If a portion of the Avood be exposed to bright 
; sunlight the activity was greatly increased ; comparatively 
! inactive woods, such as elm, showed considerable activity 
I after such exposure. Kxpo.surc to red or green light gave 
j little or no increase in activity, but the action of blue light 
AA'as almost as groat as that of white light in increasing tbif 
activity of the wood. Itesin, guaiaciira, copal, and turpen- 
tine shoAved u similar increase in actiAity under blue light. 
(See also von Aubel, this J., 1904, 560.) — T. F. B. 

English Patent. 

Figment Photographic Process. H. Schmidt, Berlin. 
Eng. Put. 17,610, Aug. 12, 1904. 
Bictiromatbd pigment paper is pressed while Avet* on a 
tliin transparent sheet o! mica, celluloid, or similar material^ 
dried, and a print made on it throogb the transparent 
carrier.’^ Deirelopment i« carried out as usual, the traos* 
parent sheet forming the temporary support, from which 
the picture ia eaeily detachable. The degree of adhesion 
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lietween the gelatin and the support can be modiliod by 
previously treating the support with wax, varnish, rubber 
or other suitable substance. — T. F. B. ’ 

Unjticd States Patents. 

Pictures or the Uhc ; Jieproducuif/ [% Catalysis']. 

\V. Ostwahl and O. Gros, Leipzig, Germany. t ’.S. Pat. 
770,. "ids, Sept. 20, 1904. 

Ske Phig. Pat. 22,841 of 1901 ; this J., 1903, 380.--.T. F. H. 

Developing Catalytic Pichin s W. Ostwald a!>d O. Gros, 
Leipzig, Germany. II.S. Put. 77o,5.3L Sept. 20, 190(. ’ ! 
See Eng. Pat. 13,920 of 190.3 ; this J., 190.>, 10 IT). T. F. B. ' 

French Patent. 

Cyanines [for Photographic Purptnc'.'] ; Proce^'i for 

Making new , Act. Ges. f. Amhufabrikation I'r 

Pat. .342,050, April 20, 19[)4. ‘ ; 

Unt.ike the a-napblhoquinaldine derivativr.s, i8 naphtho- ' 
quiualdine. alkyl lialides react with the alkyl hahdc.s of i 
(piinoliue or w- or p-tolinjiiiuolint! in ]>je'!tmct‘ of alkali i 
hydroxide in aiiueous soliitiou to form OyanIne^. Naphtho- ' 
quinaldines will not react in a similar way with naphtho- ! 
quinolines, but the alkyl halides of both c- and ;3-naphtho- ' 
quinolines form Cyanines with (juiurtldine or with m- or ' 
/j-toloquinaldine in the usual manner. The Cyanines thus | 
prepared, containing the naphthalene nucleus ate of great i 
value for colour-seiisitiHing photographic emulsions, giving 
greater sensitiveness for orange and red than other known ' 
( 'yanines, and at the same timi‘ causing no diminution ot j 
sensitiveness for the colours at tin' otluT end of the 
speclrum.—T. F. B. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

English Patent. 

P.2 piastres, K. Steele, Berlin. Kng. Pat. 11,000, 

May 12, 1904. 

See Fr. Pat. :5.36,783 of 190.3 ; this J,, 1904, :J8G.— T. F. B. 

XXIII.-ANALTTICAL CHEMISTRY, 

IJSOnOANIC— QUALITATIVE. 

J\ ickel Salts ; Ucartion of Potassium Nitrite irith . 

C. Keichard. Chem.-Zeit,, 1904, 28, 885—886 and 912. 
The triple nitrites of nickel, potassium, and alkaline earth 
metals (this J., 1904, 683) are readily distinguished from 
potassium cobalt nitrite by their greenish o*' dingy-yellow 
colour, and by their behaviour with boiling water, in which 
the cobalt salt dissolves with a reil, the nickel salt with a 
green colour. Again, whilst the presence of acetic acid is 
necessary for the precipitation of the cobalt salt, it 
absolutely prevents that of the nickel compounds. This 
difference may perhaps be made use of in the technological 
separation of nickel, along with barium, strontium, or 
calcium, from cobalt. The after separation of nickel from 
the alkaline-earth metal is an easy matter. For the prepa- 
ration of these nickel compounds pure potassium nitrite 
should be nsed; but if a commercial nitrite containing 
hydroxide be used, the triple salt can be freed from co- 
precipitated nickel hydroxide by dissolving in boiling water, 
filtering, and cooling ; repetition, s of this will also purify it 
from excess of potassium nitrite or of alkaline-earth, though 
there is eoasideruble loss from the solubility of the compound 
in cold water. All of these compounds are destroyed by 
acids, even by acetic acid. Alkalis act but slowly on them 
in the cold, more rapidly when heated ; the precipitate 
formed by sodium hydroxide is uickelous hydroxide, 
while that formed from potassium cobalt nitrite is 
eobaltic hydroxide — so that the nickel compounds are 
altogether different in constitution from the cobalt salt. 
Analysis shows that these compounds have the formula 
a Ni,CN02)2.M (NOa)^.^ KNO„ where M»I5a, Sr, or Ca. 

— J. T. D, 


Anenic ; Pepori^ and Recommendations with reference to 

the Tests for Detection of in thp Drugs of 4he 

British Pharmacopieia. I’resentod to the Pharmacopoeia 
(,'ominittee of the General Medical Council,,, May 1904, 
W. R. Dunstan and H. H. Robinson. 

Proposed Tests. — The freedom of any drug from arseuium 
(As) is to be proved by comparing the stain yielded 
when it is submitted to oiii* of the following tests, with that 
given by a known voUime of Liquor Arsenici Hydrochloricus 
suitably diluted, submitted to the same test. 

J est A . — An aqueous solution of 4 gnus , or the prescrilied 
quantity, of the drug to which 5 c.c. or more of hydrochloric 
acid have been added, is diluted to 25 c.c. with water, and 
introduced into a test-tube having a diameter of almut 
IK mm. and a length of 18 to 20 cm. Granulated Hue, 
nifficienl to reach about two-thirds of the height of the 
liquid is thou added. Immediately, a small plug of cotton 
wool, and then another plug of cotton wool which has been . 
soaked in lead acetate ^olutioll and dried are inserted, so a^ 
to lei',vo a short space between the two plugs ; a closely 
fitting cap formed of two pieces of filter-paper which have* 
lieen soaked in mcreiiric chlorido solutiou and dried, is thiSff r 
fitted over the mouth of the test tube. The test must he 
allow <'d to continue lor 2 hours at least; the test paper is 
then exam 'lied, in daylight, for a yellow stain. The test 
should bo perfornunl iu u place protected from strong light. 
Ten c.c. of the Liquor Ai’senici Hydrochloricus are diluted 
to 75 c.c. when 1 c.c. of the solution contains 0*001 grin, of 
riTBenium. Four c.c. of this solution diluted to 1000 c.c. 
afford the standard solution, each c.c. of which contains 
O' 004 ingrm. of arseuium and is equivalent, for purposes of 
comparison with 4 grins, of the drug, to 1 part per 1,000,000. 
Tlierctbre the yellow^ stain from 4 grras. of the drug should 
he paler tlum tho yellow stain from 3 c.c. of this solution 
mixed with water and with 5 c.c. or a suitable quantity, of 
hydrochloric acid, diluted to 2.5 c.c. and tested in a similar 
nimnier and at the same time, 'fhe dilute arsenical standard, 
solurion should bo freshly prepared. 

When the drug cannot be conveniently dissolved in 25 c.c. 
of liquid or when frothing occurs, the test maybe conducted 
in a small Husk, the blain being compared with the standard 
stain obtained uuder similar conditions. 

Thcyelloy/ stain due to sulphur is soluble in less than 
10 minutes in a few c.c. of hydrochloric acid, whereas that 
due to araenium changes to an orange colour and persists 
for one or two hours. 'I'lie zinc employed should find be 
washed for a few seconds with hydrochloric acid, and then 
with water, shortly bofoie use, to remove any adherent 
sulphur compounds. 

Test B . — Four grms. ot the drug are introduced into a 
GO c.e. distillation flask, with 2 grms. of potassium mota- 
sulphite, and 22 c.c. of a mixture of hydrochloric acid and 
j water in such proportions that, after reaction, “ there shall 
, be hydrochloric acid solution approximately of the constant 
' boiling strength, that is, 20 parts of free hydrochloric acid 
; to 80 parts of water.” 'I'he flask w then attached to a 
condenser the internal tube of which should not exceed 
j 8 mm. and hented gently for one hour to reduce any 
I arsenic compounds. It is then distilled until three-fourths 
I have passed over ; the distillate is partially neutralised with 
! strong solution of ammonia, so as to leave uusaturated about 
I 4 c.c. of the 20 per cent, hydrochloric acid (1 c.c. of strong 
I solution of ammonia neutralises 2 '8 c.c. of 20 per cent, 
hydrochloric acid). Some distillates, especially those from 
antimony and bismuth compounds, effervesce with zinc more 
violently than the solutions of other substances, so that in 
these less than 4 c.c. of acid should be loft un-ueutralised. 
The sulphur dioxide in the distillate is then removed by 
means of bromine solution until the red colour is pormaooat,i 
on warming for a minute or two. Excess of bromine is then 
removed with solution of hydroxylamino hydroobloride 
until the liquid is colourless. The liquid is then diluted 
to 25 c.c. with water, and the process completed as der 
scribed under Test A. When effervescence has ceased, ]^ 
further addition of hydrochloric acid should he made tio, 
ensure that all the arseuium has been evolved. The steih 
obtained is compared with that from 3 o»o. of the 
standard solution submitted to the same process* 
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Methods for particular Di-ugt ,, — ModfficHtioiiH of the 
above tests to meet the special requirements of the case are 
given in minute detail. 

Proposed fJnv'ts.—Tho^c drugs which an^ directed not 
to yield any characteristic reaction with the tests for 
arbcnium should eontaiii less than .'t of arsenium : 1,000,000, 
equivalent to 4 of ar^enio^s anhydride ; 1,000,000, except 
iu the c’lise of citric and tartaric acids, which should con- 
tain less than 1 of ar^eniiim 1,000,000; of h 3 'droehloric, 
nitne, and sulphuric acids, which should contain less thau 
O O . 1,000,000 ; and of stronger solution of ammonia, which 
should coatain less thau (>■ 1 of arseuinm : 1,000,000. 

Suggested Additions to the List of Diuys ic hick should 
give no charact viistic livaction for Aibentwa ; — 

, 1 cidtim horicuiii ; ^ I cidntn cifricum ; Acidum salicglicum ; 
A (!i ps latup (lanolirtc) ; Aliuncn ; Ammonn hromidurn ; Am- 
moon enrhonas ; Calcn carhonas prccapilatus ; Calcii 
rliloi niuin ; Calcn hydras ; (Jalx ; Fern sulphas ; Fcirum ; 
Fvtiirii redactum ; (ivlatinnm ; (Unsidum {saichat in) 
Jodinii; Liquor hydrogcnii peroxidum; Magnesia lens: 
Mayfii sia pondcrosa ; Magnesu cm hofias lens ; Maipiesn 
emhonas pouderosus ; Magnc^n sulphas; Pheuacctinnm ; 
Ph^umonum {antipyi me) ; Pofussn cai bonus ; Potassn 
chhinis ; Pofdssit nlra'i ; Potassn tart) as ; Potassii tartrus 
ac/dt(\ ; Qnimnrr hydroehloruium ; Quininrc fiydrcchloridum 
ai'idnin ; Qumnne sulphas; Sapo annnalis; Sapo durus ; 
Si>da ten tarata ; Sodii hicarbonas ; Sotln carbonas ; Soda 
hypophosphis : SotJn phosplias ; Sodn sulphas ; Snlphonal; 
Syrupns glncosi. * 

'I'e^t Lh or a inodifitation thereof eni{dcyetl in the case 
of antiinoiiy, bismuth, copper, iron, and lead salts, gelatin, 
and qiiminc salt.’. 'I'he remaining drugs are to he tested by 
Tosf A. unless thev contain iron, when Test Ih must he 
siihstitutod. — J. <) 11. 

IN DUG A NI C^QUA NT IT A TIVE, 

SalpJnir; Pltolomclric Deteiminatum of in CoaL 

S. \V'. I’arr and (' JI. Mc('lure. 1^. Amer. Chem. See., 

1004, 26, 1100-114.3. 

Tiiic coal is burnt in a bomh with sodium peroxide, and 
after dihsolving the residue, tin' sulphuric acid is precipitated 
as haiium sulpliati*, and the amount of the latter determined 
*• pliotornetricnlly.'’ To obtain concordant results, 100 e.c. 
of the slightly aeid solution are treated with the requisite 
amount ot the hanum salt, c.i;., chloride, in crystals, and 
when these have dissolved, the w hole is heated to 70^0., 
allowed to stand for half an liour, cooled, and then examined 
“ [diotomctrically. ’ The apparatus consists of a tube, 
graduated in millniiedcs, with a carefully blown round 
bottom, ground on the outside. The tube stands in a flask 
containing water, which rests on a glass plate placed 
upon a carbon plate about in, thick, having a ,|-in. hole 
in the centre. An ordinary caudle is arranged about 10 ms. 
vertically below the hole in the carbon plate. The liquid 
containing the precipitated barium sulphate is filled into 
the graduated tube until the light from the candle-flame, as 
ob cived through the column of liquid, is extinguished. A 
table is given showing the relation of sulphur content to 
Height of eohimn ot liquid through which the light can 
ro longer be seen ; hut operators are advised to check or 
eplace it for themselves, ining a standard solution of 
potassium sulphate. — W. A. C 

Sodnnn Water-Glass; Analysts of . Ih lieermann. 

Chem.-Zeit., ilh)4, 28 , H7y~8HO and 883— 8«4. 

Tht. flee alkali in water-glass ma}’ be determined after 
precipitation of the silicate by (I) salt solution and 
alcohol, or (2) harinin chloride. (1) A mixture of lOgrms. 
of vvatcr-g'ass, 11)0 e.c. of water, and 20 e.c. of saturated 
salt solution is made nji to 250 c.c. b}' the addition of 
neutralised alcohol. The solution is then filtered, and 
100 c.c. of tlie filtrate are titrated with N 10 aeid and phenol- 
phthnlein. (2) This very old method has fallen into disuse 
largely because the conditions necessary for accuracy were 
Old} imperfectly understood. The mo.st important source 
of trior lies in the solubility of freshly -formed hydrated 
barium silitate, which i.s perceptibly soluble in cold, much 


more so io hot, water and very much less so in alcohol, 
sodium chloride solution, or barium chloride solution. By 
' working in the cold with a minimum volume of liquid, and 
[ adding a considerable exces<! of birium chlorule, satisfactory 
! results are obtained, as follows ; To 10 grms. of water-glass 
! add lOd c.c. of water, th.-ii, in a slow stream and with 
I constant iigiiation, 100 c.c. of barium chloride solution, 
j containing at least 10 grins, of the anhydrous salt. Make 
i up to 2.50 C.C., shake well, filter at once through a dr}- 
1 paper, throw away the first 20 — 30 c.c., and titrate 100 c.c. 

' of the filtrate with N 10 acid and pbcnolphthalein. On the 
I whole the author regards this method as preferable to that 
j given under (I). A high alkalmitj’ in water-glass has both 
advantages and disadvantages as regards its use in the 
treatment of silk. The more alkaline it is the more stable 
in presence of aeid reagents ; the more acid (t.c., the higher 
in silica) the more readilv is it decomposed, but the more 
silica does it dejiosit iu the fibre. As the substance is verj’ 
cheap, and the bath can be readily renewed, a high silic;!,” 
content is most advantageous, hut this must not he carried 
so far as to render the jirodiict viscous or un filterable. In 
pnietice, the ratio SiO^ : Ka^O = 3' 1 — 3*2 : 1 is most usual, 
equivalent to u " hasieitv -number (SiO.^ >7a)” of at least 4. 
A i\ same id the usuiil methods for determining total alkali> 
Hiiieji, and nentrul salts conclude.s the paper,— J. T. 1). 

Ozone; Quantitative Precipitations and Separations by 

vicans of [^Determination of Manganese'\. 1'. 

Januasch and W. Gottschalk. Ber., 1904, 37 » 3111. 

A I’REi.iMiNAiiv coninuinicatioii. By leading ozonised 
oxygen through a solution ot ammonium-manganese siil- 
phati* rendered ueul with acetic acid, niangane.'o peroxide 
was jireoipitated, yielding iMn.,!), equivuileiit to 19 ’28 per 
cent, of the substiince taken, against 19 '50 piT cent, calcu- 
lated, In the filtrate no manganese could be detected by 
any of the usual reagents. — J. T. I). 

J^hosphorus in Solutions; Quantitative Detcrr.innifion 

of . A. (’, ()hristomano^. Z. anorg. Chem., 1904, 

41 , 305-314. 

In dcterininuig phospliorus in ether or benzene solutions, 
the solution containing the jthospborus, it is proposed, shall 
be weighed in a tared glass flask, shaken lor some minutes 
with c\ce.«s of a 10 per cent, solution of copper nitrate, and 
the ether or benzene expelled In lieating on a water-bath 
for 15 — 20 minutes. Bromine is then added gradually, with 
shaking, to the warni h({ni(l, till the whole of the black 
copper phosphide is decjnip ised. The excess of bromine 
is now expelled and the phosphorus compounds oxidised to 
phosphoric acid In heating with exci's.s of concentrated 
nitric acid. Ammonia is added till the light-blue copper 
hydroxide which separates rc dissolved, and the phos- 
phoric acid is determined lu the usual wa^- a.s magnesium 
pyrophosphate. — A. S. 

Lead [/« Brass, Btonze, (JiT.] ; Deivnnination of ~ - 

E. ,1. Encsoij. .1. Amer. Chem. Soc., 1004, 26 , 
1135—1139 

The author modifies the method of Walters and Affelder 
(this J., 1903, 927) by leaving the iron, which must not he 
' exces.sive, together with tlie lead, and by substituting a 
porinangamite titration lor the iodometiic one. Iu a bronze 
' analysis, 25 c c. of strong ammonia arc added to the filtrate 
from tin, then gradually 3 — 4 grms. of ammonium per- 
' sulphate ; the hquid is boiled for five minutes, the precipii- 
, tare allowed to settle, and collected on a filter ; it consists 
) of lead peroxide and feme hydroxide; this is then washed 
with dilute ammonia (1:5) until free from copper and 
then 4 — 5 times with hot water. The precipitate ami filter 
are returned to the beaker and agitated with 25 c.c, of 
hydrogen peroxide reagent (900 c.c. of water, 50 c.c. of 
concenlrated nitric acid, 15 c.c. of hydrogen peroxide 
l/.S.P.). After reaction 20 c.c. of nitric acid (sp. gr. 1 ‘28) 
and 150 c.c. of water are added, the liquid again agitated, 
I and titrated with permanganate of such strength that 
' 1 c.c. a« 0'002 grm. ol iron = 0*00384 grm. of lead, 
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Ciijiper f Electrolytic A»say of — . G. L. Heath. 

J. Amer. Chem. Soc., 1904, 26, 1120—1124. 

fx carrying out the tollowlog processes for the exact 
determination «)f copper, the weighing out of large quan- ] 
lities of substance, up to 5 gnus., is advocated. The I 
figures given, however, i-efer to 1 grm. of substance. For ' 
metal containing arsenic and antimony, but le.ss than ! 
<>•01 per cent, ot nickel, cobalt, and zinc together, dissolve I 
in 10 c.c. of nitric acid, evaporate with 10 c.c. of concen- 
trated sulphuric acid until the residue is white, take up 
with 70 c.c. of water, add 1 c.c. of nitric ^acid and just 
enough ammonia tn ledissohe, and electrolyse. For metal 
containing much selenium and tellurium, but only traces of 
antimony, and less than 0*02 per cent, of arsenic, treat 
with nitric and sulpluinc acids as above, dissolve in 60 c c. 
of water, beat nearly to toiling, pass in pure sulphur 
dioxide for 10 minutes, settle overnight, filter, and boil off 
the sulphurous acid. Ignite the filter, dissolve the ash in 
I'T) c.c. of nitric acid, add t > hulk of liquid, and electrolyse. ' 
For metal containing over 0* 01 per cent, of antimony and ' 
other elements, heat with nitric and snlphuric acid's, di^solvc 
in 70c.c. of water, add 1 e.c. of terric nitrate solution (1 c.c. j 
- 0‘0l grm. of iron), hoil, precipitate with ammonia, filter, ; 
and wash. Di.ssolve in dilute sulpburii* acid and re-precipi- : 
tate, adding filtrate to hulk, Redissolve and pass sulphuretted j 
hydrogen, extract the precipitate with a little hot diltih* | 
sodium sulphide, ignite, dissolve in 1 *.5 c.c. of concentrated 
iHtrie acid, and add to hulk Acidify the collected liquors 
with sulphuric acid, concentrate to a suitable volume, and 
electrolyse. For metal coDtaimng much arsenic, but at 
most 0*01 per cent, of antimony, dissohu; 5 grms, of the 
copper in nitric acid, dilute to .*50 c.c. and add .‘t c.c. of 
concentrated sulphuric acid. Add ammonia until a slight 
permanent piecipitate forms, redissolve by 1 c.c. of 
sulphuric acid (sp. gi'. 1*84), and stir in dry powdered 
nmmonium nitrate to saturation, and electrohse. 

' — W. \ A\ 

ORGAN IC—QUALITA TIVE, 

Fatty Oils ; ('oh)ur Reactions of [Liynin Reactionl. 

H. Kreis. Chem. -Z jit., 1904, 28, Oob — 9*>7. ' 

An account is given of lurther experiments with the pheno- 
loid substance, sesarnol (this J., 1903, 57-3, 1210). Sesame 
tal thoroughly shaken with successive poriions of cold 
alcohol did not give the characteri^tic c»ilour reaction with 
diazonaphthiouic acid (termed by the author the “ sesazo 
leaction ’’) nor did it give the green coloration with nitric 
acid (s]). gr. 1 •-!), though it still reacted with resorcltiol (alter 
about ouo minute), and with stannous chloride, phospho- 
molybdic acid, and solution of vanadic acid in sulphuric 
acid. On distillation of the alcoholic extract a dark brown 
oily liquid coiiSL^ting in the main of fatty acids was left. 
The fatty acids were converted into calcium salts and filtered 
off’, and the filtrate shaken with ether. The ethereal extract 
on evaporation left about 0*.') c.e. of a viscous dark brown 
oil (from 1 *5 kilos, of scHurac oil) which could not be dis- 
tilled uniler reduced pre.-sure. It gave the following 
reactions in addition to those already de.scrihed (/oc. rit.). 
(1) It was soluble in concentrated sulphnrie acid, yielding a 
dark green solution. (2) An ethereal solution ot sesaniol 
shaken with seed oils and nitric acid (sp. gr. l*4)gav<' a 
green coloration which speedily disappeared. (3) A pine- 
wood chip impregnated with sesainol and thtn dipped into 
hydrochloric acid (sp. gr. 1*]9) gave an intense green 
coloration. This new reaction of lignin could also be 
obtained directly with sesame oil. There apjiears to lie a 
close relationship between the hgnin reaction and Kreis’s 
leaction for fats that have been exposed to light. In both 
casts the reaction is to be attributed to the action of phenols 
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on aldehydes in the pre-jenoo of strong hydrochloric acid. 
The colorations given by different phenols in the two 
reactions show a close agreement, except in the ca-^e of 
naphthoresorcinol. The analogy between the two reactions 
even extends to aniline, for on shaking cottonseed oil (after 
exposure to light) with a drop of aniline and hydrochloric 
acid nf sp, gr. 1*19, u perceptible yellow coloration wan 
produced. (See this J., 1R99, 1158 ; *1904, 194.) 

— U. A. M. 

Wool-Fat Oleines \ Detection of Mineral and Rosin Oils 

tn ]. J. Jilarcnsson. Mitt, kbnigl. Materialpril- 

fungsamt, 1904, 22, 96—110. C^hem. Zeit., 1904, 28, 
Hep. 283. 

The insoluble residue left after boiling the un.saponiflable 
constituents of wool-fat oleines (see this J., 1903, 823) 
with acetic anhydride, gave the Hager-Salkowski and 
Liebermanu’s reactions, and would thus appear to contain 
higher alcohols or their derivatives (see licwkowitsch, this 
J., 1892, 134). Th2 residue resembles the cholesterilene-* 
iu that (1) it given the two colour reactions mentioned, 
(2) it rotates the plane of polarisation from -f 18® to 
•f 28®, and (3) it absorbs considerable quantities of iodine 
(iodine value, 59 — 79). These properties clearly differ- 
entiate it from mineral oil; moreover, analysis showed that 
it contains 1*23 per cent, of oxygen. 

Detection of Mineral Oil. — Mineral oil has seldom an 
iodine value higher than 14, and its rotatory power is at the 
most [o]„ =a + 3*i\ If, therefore, the insoluble residue 
left alter boiling the unsaponifiable matter with acetic 
anhydride has an iodine value much lower thou 60, and a 
rotatory power less than -i- 18®, the presence of mineral 
oil is to bo su-^pected. 

Detection of Rosin Oil. — The presence of rosin oil iu 
the residue insoluble in acetic anhydride can be recognised 
by: (I) its characteristic odour; (2) increased specific 
gravity (rosin oil, 0*97— 0*98; wool-fat residue, 0 * 905 — 
0*912) J (3) increased solubility in alcohol ; and (4) deter- 
mination of the refractive index of the portion dissolved 
by an equal volume of 9G per cent, alcohol. With wool-fat 
residue, the refractive index would be from 1*5 to 1*53, but 
iu presence of rosin oil, higher figures would be obtained. 

— R. L. J. 


Kelo-Hcjroses ,• Reaction for , II, J. H. J^'enton. Rrit. 

Assoc., 1904. Chem. News, 1901,90, 182. 

The author finds that if levulose, cane-sugar, inuHn, or 
.sorbose be oxidised in presence of ferrous iron at 90 — 100® C., 
and the resulting soluiiou be heated with phcuylhydrazine- 
p-sulphouic acid, u compound is obtained which dyts silk a 
fast, brownish-pink colour. It is stated that the reaction 
appears lo be characteristic of keto-hexoses or substances 
which yield them ou hydrolysis, and is given only to a 
limited extent or not at all by dextrose, milk-sugar, maltose, 
or starch. — A. S. 

Meiliylfurfural and its Derivatives ; Colour Reaction for 

. IT. J. 11. Fenton and ,1. P. Millington. Brit. 

Ahsoc., 1904. (’hem. News, 1904, 90, 182. 
MEriiYL»!'iJKFURAi. and itsbrorno-, chloru-, iodo-, or ocetoxy-" 
derivatives give an intensely blue-coloured compound when 
heated with dimcthylaniliiie and a dehydrating agent, such 
as phosphorus oxychloride, zinc chloride, or anhydrous 
oxalic acid. The reaction is stated to be an extremely 
sensitive one. — A. S. 

Ficrates of Unsaturated Compounds. G. Bruni and E, 

Tormini. Atti. R. Accad. dei Ijincei Roma, 1904, 13, [ij. 

184—187, Chem. ( Vntr., 1904, 2, 954 -95, 5. 

Expeuiuents with inelhyl- and isomethyleugcnol, safrol 
and isosafrol, apiol and iso-apiol, and asarone, showed tliat 
the behaviour towards picric acid affords a simple means of 
determining whether an unsaturated aromatic compound 
contains an allyl or a propenyl group in the side chain. 
Unsaturated compounds containing an allyl (.CHiCHj) 
group in the side chain (methyleugenol, safrol, apiol) db 
not combine with picric acid. Compounds cootHtoipg a 
propenyl (.CHtCHCH.,) group in the side chain, on the 
other hand, react readily, a red to reddish-brown ooloffttinn 
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l>eiiig produced when their Bolutious are treated with picric 
acid. Compounds containing a dioxyiuethylene (.CTljOj.) 
group (isosafrol and iso apiol) yield well-crystallised rela- 
tively Htahle pierates, which ina> be used for their isolation 
and identification. Isouu thyleugenol and asnrone give less 
stable and badly-crystalhaing pierates. The following com- 
pounds were isoliifed and examined : — Isometbyleiigcnol 
picrute, Cj 7 H|-()j,N.„ reddish-brown needles, in. jft. 40” — 
4.V'('. ; it rapidly decomposes, Asaroue picrsite, Cjglln, 
On)Xi, (lark-brown needles, in.pt. 81" — 82” C. JsosafroJ 
picrare, ^rhsleiiing red needles, m. pt. 78 ’(I 

iso-apiol picrare, CisIIj^OjiN;,, fine reddish-brown needles, 
m. pt. 89” — 90' ('. Aucthiso'Upiol, 0)^11, ^OjiNg, red, 
la-edle-shaped prisms, in. pt. 81" C. — A. S. 

0RGAN1C~Q UANTl TA TIVE. 

BacterioHcopic Exurnination of Wafer ; Standardisation of 

Meth(ds for the . lleport of the (Jomniiltee ap- 

pointeil at the tjongress of the Koyal Inst, of Puhlic 

Health, daly, 1903. J. of State .Medicine, Aug., 1904. 

Chein. News, 1904, 90, 177—179. 

'IhiE committee reooininend that tlierti shonld be untlertaken 
in all eases ; — (a) Kiiumeration of the bacteria pre.-^euit on 
a raediimr incubated at room temperature (lb” — 22” C.). 
(ft) Scaueb for li. coli and identification and cmmieia- 
liori o1‘ this organism if pn^.seul. The majority of the com- 
mittee lecomniend in addition • — (c) Kiiumeration of the 
bacteria pre^eut on a I'ledmm incubated at blood luait 
(36” — 38” (\). ((/) Search for and enumeration of stropto- 

coci'i. In special cases it may aKo be advisable to search 
i' or /i. enter it idis sparot/enea. Cotlevtion of the Sample.-- 
'fhe sample should be eolleetid in the usual manner in 
sterile stopja red bottler having a nuiiimal cupaeit> of «»(> c c. 
If not exnniiued within three hours of the time of collection, 
the botth's- um-t be td lu lee. 

Media to he Employed for E?iumeraiion~- For enumma- 
tiou at room temperature, distilled wafer gelatin, nutrient 
gelatin, distilled watoi agar, gelatin agnr, oi iiiilrieiit agar may 
be employed, hut for enumeration at blood-heat au agar or 
gelatin agar must be used. Whoa gelatin only is employed, 
this .should he nutrient gelatin, hut the use ot distilled water 
gelatin al.so is to he preferred. 

Preparation and React ion of Media for Enumeration . — 
((/) Distilled Water Gelatin. — A 10 per cent solution of 
gelatin in distilled water, brought to a reaction of + 10 
(Eyre’s scale). (Jn Niifnent Gelatin. — A 10 per cent, 
solution of gelatin, coiitaiiiiiig meat (heel) infusion and 
Witte’s peptone and brought to a reaction of + 10, (c) 

Eor enumeration at blood heat, the use of nutrient agar is 
recommended; it is jireparediii ihe same manner as nutiient 
gelatin, except tliat 1 per eeat. of powdered agar is 
substitutiHl for the gelatin, (d) Jhstdled Water Ayat. — 
A I’o per cent, solution of agar in distilled water, hiought 
to a reaction oi + 10. 

Ar/ionnt.v to he Plated^ Size of Dishes, ,Jc., Gelatin.-- I 'or 
an ordinary water, amounts of 0 2, 0-3, and 0-.^> e.e. mav 
be plattd ” in Petri dishes of not lc.ss than 10 cm. 
diami'tcr. It is recommended to make duplieate.s in aU 
Cases. Aijar.— 'I wo plates may he maUe w itb to 1 and 1 -0 e.e. 
of the water resju'ctivelx . The amount of the mcolium in a 
plate should be 10 e.e. 

Counting. — ( 'oimting should bo done witli the naked eye, 
preferably in daylight, any doubtful colony being deter- 
mined with the aid of a lens rr low-power objective, 
(itdntin cultures should be counted at the end of 72 hours, 
or earlier if necessary on aecaunt of Ii(|uefuction ; agar 
cultures incubated at blood-heat should be counted alter 
40 — 48 hours. 

Search for BaeiUus Coh. — Either the glucose formate 
broth method of Fakes or the bile salt broth method of 
MeConkey is recommended, with anaerobic incubation at 
42” C. Fifty c.c. should he the minimal quantity of water 
examined for the presence of 13, coli, separate quantities 
from a minimum of 0*1 c.c. to a maximum ol 25 e.e. 
being added directly to the tubes of culture media, 
without previous filtration through a porcelain filter. If 
iudicatious of the presence of B. coli be obtained, the 
organism muft be Isolated by making surface cultures on 


I litmus lactose agar of reaction + 10, bile salt agar, nutrient 
gelatin, or Conradi and Drigalski’s uutrose agar, preferably 
the last-named ; and then identified by making sub-cultuui^ 
on surface agar at 37” C., in gelatin (stab and surface 
cultures), in litmus milk incubated at 37° t)., in glucose 
litmus medium, in lactose litmus medium, and in peptone 
water (for indole reaction). The typical B. colis must 
, conform to the following description and tests. It is a 
, small, motile, non-sporiog bacillus, growing at 37” (A ns 
! well as at room temperature. The motility is well obser\e(l 
' in a young culture in a fluid glucose medium. It is 
decolorised by (irarn’s method of staining. It never 
, liquefies gelatin ; the gelatin cultures should he kept for at 
least 10 days in order to exclude liquefying bacilli. It 
forms smooth, thin surface growths and colonies on gelatin, 
not cornigated, nod growing well to the bottom of the stab 
(facultative anaerobe). It produces permanent at idily in 
milk, which latter is curdled within seven days at 37” C.* It 
i ferments glucose and lactose, with the production both of 
acid and gas. 

Slrcptoeocei. — it Is advantageous to .search for strepto- 
cocci by iiiaking bangliig-drop preparations of the fluid 
media emplojed for the preliminary cnltivatiun of co/n 
Any .streptococci ih-iecled should he isolated on niilrose 
agar plates and their characters determined. — A. S. 

.\ieoiine; Determination of in presence of Pyridim 

[in Sheep Dtps, ^'c.]. J. A. Emerv. .1. Arner. < 'hem. 

Soc., 1004, 26, 1113--1119. 

A WKKiiiici) quantity (2*.') grms.) of the sheep-dip, toliacro- 
extrart, tobacco powder, &e. is placed in a .U)U e.e. flask 
! with 50 c.c. of N, 10 caustic soda and 1.5() c.c. of distilled 
waiter and distilled in a current of steam, in the usual way, 
until 10 — 20 c.c. of liquid lemain. 'I'lie distillate is made 
up to 500 c c. and a portion i-xamined in a 40 cm. tube and 
a polarheope reading taken. Each — I ’ on the sugar scab." 
represents 0*1 12 per cent, of uicotnie in the distillati*. 

— W. \.(\ 

Xnr Vomiea Extract; O/Jiciat Pi'ocevs for , tn tin 

forthcoming [E'leneh] Codex. lA JJimrqiielot. X\., 

page 998. 

XXIT.-SCIENTIFIC & TECHNICAL NOTES. 

Zinc Sulphide; Phosphorescent . II. (ti'une. 

li(‘r., 1904, 37, 3070—3077. 

To prepare Sidot’s blende the author has tried the lui-thod 
of Henry (Comjitc.s rend., 115, 30.’) : — A neutral solution of 
zinc chloride is’ precipitated with ammonia, the precipitate 
re-dis.solv(Ml in excess, and exactly prccipitiitcd with 
hydrogen sulphide. The zinc sulphide is washed, dried, 
heated to whitonesa in a fire-clay crucible inside a char- 
coal-lined graphite crucible,) Henry lays stress on the 
purit)' of thi^ zinc chloride used, but the author obtained 
most variable results, and concluded that the lirilliancy of 
the phosphoreseenco was probably due to minute traces of 
impurities. IJy purposely adding traces of other metals, he 
was able to prepare strongly phosphorescent sulphide with 
certainty, (.'opper, to the extent of O' 01 per cent., was th(i 
metal which gave best results, hut good phosphoreseenco 
was obtained by adding silver, lead, bismuth, tin, uranium, 
or cadmium ; none by adding iron, nickel, cobalt, or chro- 
mium. lu the case of manganese, the sulphide produced 
gave a yellowish-red phosphorescence after illumination ; 

, but rubbing or scratching produced an extraordinarily 
brilliant light, visible even in daylight. Certain natural 
blendes have been found to phosphoresce on scratching, 
no doubt because of containing small proportions of man- 
ganese. The property of causing this phosphoreHcence in 
zinc sulphide is posses-sed by other metals, such as copper 
end uranium, but in much lower degree than by manganese. 

— J. T. B. 

Phosphorescent Substances. K. A. Hofmann and 
I \V. Dacca. Ber., 1904, 37, 8407— -3411. 

In jpreparing Sidot’s blende the authors found that, fol- 
lowing Henry’s method, they could obtain no phosphor- 
. escent product from pure materials, though the zinc 
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cbloride of commBrce yielded very satisfactorv products. 
Afi the result of their investigation into the influence of 
Various iiupurities on the phosphorescence, they give the 
following method for preparing a blende with intense 
yellowish green phosphorescence. To the solution in 
400 c.e. of water, slightly acidified with sulphuric acid, of 
20 grms. of zinc ammonium sulphate, 5 grms. of sodium 
chloride, and 0*2 — O-fj grm. of crystallised magnesium 
chloride, add 100 of 8 per cent, ammonia; allow to 
stand 24 hours, filter, saturate with h\drogen sulphide, 
filter, drniii the filter, and ])rccipltate (without washing) on 
porous tiles, and dry at 100" C. Powder finely and heat to 
whiteness in a covered porcelain crucible contained in an 
outer fire-clay erucihle. The product is very sensitive 
both to light (though exposure to red light extinguishes its 
pbosphoresceiiee) and to a-radio- active substances. Ncitlu*r 
magnesium ciunpouuds iior potas.sium compounds alone give 
a sensitive product. Of other impurities, iron, nichel, cobalt, 
bismuth, chroniimn, and copper wore objectionable ; but tin', 
selenium, manganese, and eadmium give sensitive products. 
In especial, the addition to the amnvmiacul filtrate above 
obtained, before preei])itatiou, of manganese chloride equal 
in Aveight to I/IOOO of the zinc ammonium sulphate gave 
a product with brilliant golden-yellow phosphorescence. 
None of the pbosjihorescent l)len(le.s prepared b) the authors 
emitted any a- or iS-Becquerel rajs. (Compare preeed in ir 
alwtjact )— J. T. I). 

Sifhf's Blvndr ; rhosphorcsrvnrv of' , under the. tn~ 

Jiuenve of Ozone. It. Sehenck and F. Mihr. Her., PJOl, 
37 , 3464— ;{4(i7. 

Si in it’s blende was found to be very iveably lumineus, and 
to give feeble scintilbitmns, in the dark The jiassage over 
it ot a stream of ozonised oxygen caused not only u great 
increase in the homogeneous luminosit} , hut also an increase 
in the intensity of the seinf illations. J'hvposure to weak 
light, such as that of a luciler match, also inereases the 
intensity of scintillation. Otlier investigations havi' shown 
that th(' seintilJutioii is infiueneed by other cireuinstuiices, 
and it would seem that any cause Avhich increases the 
intensity of the lioinogencous illumination also increases 
that of the scintillation Increase of iutensi(\ of tlie 
sointilhUioii of Sldot's blende is therefore not to he taken 
without caution as evidence’of the presence of radio-active 
substances. Hlende whicdi has heeu often exposed to 
ozone ceases to show homogeneous luminosity, but still 
shows scintilliition clenrl). (Oimpare the two iireceding 
abstracts.)—,) . T. D. 

Cmnabar ; Hadto-aclire . S T*T. Losanitsch. Her,, 

11)04, 37, 21104—2906. 

S\uTLEs of Scrvimi cinnabar (from Avala and Hare) were 
found to affect a photograjihie plate when placed upon it 
lor three or four days in a lead box with a paper boltoiii. 
Sonu* of the Idrian cinnabar, especially the variety known 
as “ Ziegelerz,” was found to exhibit similar activity, but 
all other specimens examined were inactive. The activity 
was much less marked than that of pitchblende; it was 
])roved not to be due to metallic mercury contained in the 
cinnabar, nor to the barium compound^ usnociated w'itJi it 
From the latter eircum'.tance the author concludes that it is 
not due to radium (which wmuld have been with the barium 
compounds rather than with the cinnabar), and attributes 
it to “ radiomercury ” a liypothetical element of higher 
atomic weight than meicury in tlie zinc- cadmium-mercury 
homologous «eriei». He considers that all of these homo- 
logous series of elements en<l in radio-active elements, but 
that the radio-activity of the upper elements diminishes in 
intensity us the series become less electro-positive. 

— J. T. 1). 

Petroleum ; Radio-active Gae from Crude . E. F. 

Burton. Phil. Mag., i904, 8, 498— 60H. 

Bt drawing a current of air though heated crude petroleum 
(obtained from wells in Petrolio, Ontario), a strongly radio- 
active gas WHS obtained, very aimilar in its rate of decay, 
and also in the rate of decay of the induced radio-activity 
whidi it produces, to the emanationa from radiapi, mercury. 


I and from certain natural mineral waters. The radio- 
j activity of this gas dimiiiisbeB according to an cxpouential 
law, and falling to half value in S’lSfi da)s, whilst the 
induced radio-activity which it produces falls to half value 
I in about 35 minutes. Indications were also obtained of the 
I existence in crud'* petroleum of traces of a radio-active 
substance more persistent than tbo radium eniauations ; it is- 
I thought that this substance mav possibly be radium itself, 

— T. F. B. 

Rays of Short Wa"e- Length; Chemical Art ion of m* 
Oascous Bodies. E. Warburg and E. Ilegener. ISitzunga 
her. Kgl. pr. Akad. Wiss. Berlin, 1904, 1228—1231. 
(Jhem. Ceutr., 1U04. 2, 873. 

! It has been previously shown (Ami. dor Phyeik, 13, 464> 
that the formation of ozone b\ means of the silent electric 
discharge, is not mi electrolytic but a photo- and cathodo- 
; cli(‘iuical action. 'J'ho fact that rays ot short wave-length 
can cause the tormatiou of ozone, led the authors toexftmW 
[ thcii* influence in other cliemical proecf-ses. It was found 
I that rays of shoit wavelength can also exercise a de- 
j o/.oniwiig action, I'he curves showing the ozonisation and 
; de-ozonisation intersected at a point representing an ozoni- 
j sation of 2*2 per cent , but this point of equilibrium varied 
I with the pernieahibty of the qnartz glasM used, for the 
^ ozonising and de-o/oiiisiug rays. Hays of short wave-length 
, can also effect tlio decomposition of ammonia, nitric oxide 
I (into nitrons oxide and oxygen) and nitrous oxide (forraa- 
i tiou ol nitrogen jieroxide) ; in an experiment with ammonia, 
10 per cent, was decomposed in 80 miiintes. — A. S. 

, Platiuic Sulphate ; . 1 nalysis of Margules' — 

I L. Stuchlik. Her., 1904, 37, 2913—2915. ^ 

j Mari. I i.rs, by the action of alternating currents, dissolved 
I platinum in strong sulphuric acid (this ,T., 1899, 376), and 
I has since succeeded in crystallising the substance formed, 
i which lie assumed to be platinic sulphate. The author haf+^ 

I analysi'd Margules’ recry stallised suhstauce, reducing the 
j platimmi by passing hydrogen through the solution, filtering, 

I and determining the sulphuric acid in the filtrate. Tho 
I results showed a considerable excess of sulphuric acid ; 

! but by two or tlirec recrystallisations crystBls were 
j obtained agr<*eiDg closely in composition with the formula 
! Pt(SO,)^,. lUjjO. These orange-yellow crystals readily lose 
water at the ordinary temperature racuo over sulphuric 
I acid, darkening in colour, w'liilst the salt with excess of 
1 sulphuric acid loses but little even at 100" V. Jioth the 
j hydrated and the anhydrous salts are very soluble In water; 
j from the dark-coloiiied solution of the anhydrous salt 
I sulphuric acid precipitates yellow crystals, probably of the 
I hydrated salt.— J. T. D. 

Light ; < 'hemical Art ion of . F. Sachs and S. Hilpert. 

Her., 1904, 37, 342.)— 3431. 

Ab a general rule, it is found that aromatic compounds 
which have a nitro-group in the ortho-position to a CH 
group are sensitive to light. It has already been shown 
(this .1., 1904, 341, and Her. 1902, 2704) that o-nitrobenzalde- 
hyde and o-iiitrobenzalaniliuc, are converted, on exposure to 
light, into o-iiitrohobenzoic acid and o-nitrosobenzanilide 
respectively. In the other reactions studied, the nitre- 
group was always reduced to a nitroso group. On exposing 
a benzene solution of o-nitrobenzyl alcohol to light, a green 
coloration soon appeared, mid a yellow precipitate formed ; 
this had the empirical composition CoH 4 .(ytiN 02 , but it 
had a high molecular weight, and has cot been identified ; 
that a nitroso compound was formed during the reaction 
was proved by the evolution of nitrogen when o-nitro- 
benzyl alcohol and phenyl hydrazine were exposed to the 
uctioti of light in acetic acid solution. Similarly, o-nitro- 
benzaldehyde cyanhydrin gave an unstable intermediate 
nitroso compound, which decomposed into hydrocyanic acid 
and o-uiirosobenzoic acid. o-Nitrophenyllactic acid ketone,, 
o-nitrobenzylaniline derivatives, o-nitrobenayl acetate* o- 
nitrobenzyl chloride; and even o-nitrotolueno to a amall 
extent, decomposed under the infiaence of light, the greexi 
colour of the resulting solutions indicating the profile 
formation of nitroso compoundB. — T. F. B. 
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Sugars ; Acyl-Hydrazones of . R. Kahl. Z. Vereino 

deutsch. Zuckerind., 190i, 1091—1119. 

Thu bydrazont*8 obtained by acting on sugars with acyl- 
hydrazides have tlie advantage over osazoiiea of permitting 
the sugar to be regenerated (by nienns of henzaldehyde or 
formaldehyde) and over the simpler hjdrazones of being 
lesB soluble and therefore easily isolated. To the five 
examples prepared by Radimhiiusen and by Herzfeld, the 
author adds cloven new ones, applying p-bromobenz- 
hydrazide, p-eblorobenzh> drazide, sulicyllMdrazide, and 
^-napbthylsulphonic-hydrazide. Ketoses do not form 
bydiazones ot this kind and can thus be separated from 
aldoses. Only those hydrazides seem to react which have 
the (JO.NH.NHU radical attached directly to the benzene 
ring. Several semicarbazoues of supars are also described, 
and it is shown that seiuicarljazide fails to react with 
ketoses. — W. A. ( '. 

^aponcirin : a colouved iJluc btj Iodine. G. 

Rarger. Ihit. Assoc., 1901. Chem. News, 1901, 90 
183—184. ^ 

HE autlior isolated the glueositle saponarin, known to 
botanists as “ soluble Btarch,” from Saponaria ojftctnalts. 
Jt was obtained in minute needles by crystallising from 
mixtures of pyridine and water. It is insoluble in water 
and in most organic solvents, Imt readily soluble in dilute 
iilkalis and in pyridine, it melts at 231'^ O. vith decom- 
position. When its yellow solution in alkali is acidified, 
4he Biibstance remains for a long time in a state of pseudo- 
tsolution, and in this condition it gives an intense blue or 
violet coloration with iodine dissolved in potassium ioditb* 
^oWtion. Air-dried crystals of saponarin lose water when 
heated or when left m vacuo over sulphuric acid ; the 
anhydrous substance is extremely hygroscopic. Ry hydro- 
lysis with- mineral acids, glucose is produced, together with 
a second substance, aaponarelin, which si'paiates from 
strong solutions as a thick yellow oil, and from dilutt* 
■solutions either in the amoiplious condition, or crystallised. 
^^apooa^eti^ upp<*ars to be eloNcly ullicd to the flavonen. 
When fused with e.iustie potash, it yields p-hydro\y benzoic 
acid, and a red solution which gives the phloroglucinol 
reaction with “ jiiucuoodV’—A. S. 

Lactase ; Occurrence of in Plants. A Rrachin. 

J. Rharm. Chim., 1904, 20, 300 — 308. 

•Lactase is found to be present in a large nuinher of i)lauts, 
tho.se examined including members of the natural orders 
Uosaceac, (yniciferm, Cornaccm, and liutacetB. It is not found 
in certain iiulividinil'', such as Kconymus turopseus, (Japparus 
spmosa, Perbcris eulyari't, nor m the mould Aspergillus 
niger, nor in P. colt communis. 'J'he specific nature ot the 
ferment, as recordetl by Rourquelot and Herissey, is confirmed. 
It is destroyed at 75 to 80 ( '., a temperature 10“ C. lower 
lhan is fatal to enmlsin. The presence of 0*24 per cent, of 
acetic acid is sufficient to arrest its action, whilst emiilsiu 
requires the presence of 1*25 per cent, of that acid to arrest 
ats fermentative actiMty. Sulpluirie acid in Ibe proportion 
of 0’09 to 0*10 grni. per litre arrests the actum of lactase, 
and oxalic acid is almost as energetic in this direction ; it 
require.s, however, about 7*5 gun. per litre of tartaric acid 
<0 arrest lactic fermentation. Lactase behaves differently 
from myrosin in that it has no action ( ii potns.sium myronate. 

— J. O. R. 

^rh) ISoobd. 

L’Ozone et ses ArrniCATioxs Ini/ustriki,t,es. Par H. he 
LA Ooux, Inspecteur de rKiiseigneaieut tech, an Ministcre 
du Commerce, Expert pre.s le Conseil do Prefecture de la 
Seine, &e. A ve. Ch. Dunod, 49, Quai des Grands- 
Augustius, 49, Paris. 1904. Price 1.5 fr. 

Jjarok 8vo volume, containing £45 pages of subject-matter, 
Avith 159 illustmtions. The subject in this work is treated 
under the following heads 1. The Physioal and Physio- 
i.OGioAi. l‘itoi‘EiiTiES OF (4zoxE. (i) The Phenomena of 
Oxidation in Nature, and the Chemical Activity of Ozone 
in relation to the Industries, (ii) Na^uie of Ozone, and 
«ts Physical Properties, (lii) Ozone in the Air. (ivy 


Action of Ozone on the Organism, (v) Therapeutic Action 
of()zone. U. Pbodcction OE OzoKE. (i) Preparation 
of Ozone by Gentle Oxidation, Heat, and Radio-active Salts/ 

00 By Chemical Processes, (iii) By Eleotro-chemical 
Methods, (iv) By the Electric Discharge. III. Indus- 
trial Applications OP Ozone : its Chemical and Mi- 
crobiological Action, (i) Chemical Action of Ozone, 
and Its Utilisation m the Manufacture of Chemical Pro- 
ducts. (ii) Action of Ozone on the Air ; Disinfection and 
Stenhsatiou. (iii) Sterilising and other Action of Ozone 
on Hater, (iv) Action on Organic Products of Animal 

. Origin, and their Preservation, (v) Action in Purifying 
and Maturing Alcoholic Products, Brandies and Spirits, 
(vi) Action in Improving and Maturing Wines, (vii to 
xi) Ozone in the Manufacture and Preservation of 
! Vinegar, in Brewing, in Cider Making, in the Distillery, in 
i Sugar Manufacture, (vii) Ozone in Bleaching, (xiii to 
xxii) In Starch and Dextrin Making ; m the Manufacture 
of Oils and Fats, Soaps, Drying Oils, Varnishes, &c., Dye- 
stuffs, Artificial J‘orfumcs, Maturing Wood, Sericulture, 
Bleaching, Disinfection, Photography, &c. IV. Analysis! 

I (i) Testing Ozone with Reagents and Test Papers, fd) 

I Determination of Ozone by Volumetric Methods. (iii) 
Determining Ozone by I'hysieal Methods. 

Ihf. Electric Iurnace. By' Henri ^Ioissan. Trans- 
lated by A. T. Di: Mouilpied, Ph.D. Edw. Arnold, 41 
and 43, Maddox Street, Bond Street, Loudon, W. 1904. 
ITice 10s. Gd. 

8vo volume, containing preface, translator's notes, intro- 
duction, 303 pagt’.'i of subject-matter, with 42 illustrations, 
and the alphabetical index. The following are the leading 
themes, in the treatment of this subject 1. The Different 
Ty pea of Electric Eurnace. Oystallisation of Metallic 
Oxides. Fusion and Volutilisation ot some Refractory Sub- 
stances. 11. Researches on the Diflcrent Varieties of 
Carbon. I IE Preparation of A orious Elements in the 
Electric Eurnace. IV. Study of Carbides, Silicides, Borides, 
Phosphides, and Arsenides. V. Recent Researches on 
Carbides, .Silicides, and Borides: (a) Carbides of Neo- 
dvraium and Prasi'odymium and Samarium. (6) Silicides 
of Vanadium and Cerium, (c) Borides of Silicon. 

Laboratory Studies for Brewing Students. A 
Systematic Course of Practical Work in the Scientific 
Principles Underlying the l^rocesses of Malting and 
j Brewing. By Adrian J. Brown, M.Sc., Professor of 
the Biology and Chemistry of Fermentation in the 
University of Birmingham, ^Stc. l.ongmans, Green, and 
Co., 39, J’aternostei Row, EoLtlon ; Lew lork and 
Bombay. 1904. JVice Is. Gd. 

This volume, Hvo size, contains preface, 186 pages of 
subject-matter, 36 illustrations, and six tables. ^J'he whole 
subject is treated under the following sections 1. Barley 
and Malting. IE Principles of the Mashing Process. 111 . 
Fermentation. 15 . The Hop. 

The Analysts’ Laboratory Companion. A Collection 
or TBble.s and Data for the Use of Public and (General 
Analysis, Agricultural, Brewers’, and Works’ Chemists, 
and Students ; together with numerous examples or 
Chemical Calculations and Concise Desciiptions ot several 
Analytical Processes. By Alfred E. Johnson, B.!8c. 
Third Edition. J. and A. Churchill, 7, Great Marl- 
borough .Street, London. 1904. Price 6s. Gd. 

Small 8vo volume, with preface, 146 pages of data, table*, 
methods, formula?, &c., interleaved with ruled, blank sheets 
for notes. At the end of the volume there is an alphabetical 
index. Among the tables, &c. are the following, as ex- 
amples: — Atomic AVeights and Logarithmic Tables. Mul- 
tipliers and their Logarithms required in Ctravimetnc 
Analysis. Factors required in Volumetric Analysis. 
Nitrometer Analysis, &c. Notes on Indicator*. Precipi- 
tating Powers of Common Reagents. Density Tables. 

1 able of Freezing Mixtures. Percentage Conversion, into 
cwts., qrs., IL. per ton, &c., and the reverse. Barometric 
Tables. Specific Gravity and Hydrometer Tables. Water 
and Beer Analysis Tables. Alcohol, Pbosiihute, Ammonia. 
Albuminoid, Kjeldahl, and Elcctro-Cheraical Equival^rta 
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Table*, Tables of Constants of Oils, Fats, and Waxes. 
Calculation of Results of Milk Analysis. Variations in 
Reichert - Wollny Number, &c. of Butter and Mar- 
garine. Physical and Chemical Criteria in the Analysis of 
Butter-Fat. Table of Electro - chemical Equivalents, 
Thcrmomeiric Tables, aud Seale Conversions, &e. 

Tables for Quautativb Chemical Analysis, ahuanoed 
FOR TUB Use of Students. By A . Liveusidgb, 

Ll.D., F.R.S.. Professor of Chemistry in the University 
of Sydney. Second Edition. T\I tcmtllau and Co., Ltd , 
London. 1004. Price 4.v. Cd. net. 

Large 8vo volume, containing introduction aud 110 pages 
of tabulated analytical matter, an appendix of 10 pages, and 
an alphabetical index. It may be pointed out that qualita- 
tive methods in this work are extended to organic substances 
and compounds not usually included under ordinary quali- 
tative analysis. Thus the alcohols, aldehydes, acetone, 
chloroform, and glycerol are included. Also the carbo- 
hydrates, glucosides, and certain aromatic compounds and 
volatile bahes. 


Crabf jRrpoft. 

J.— GENElfAL. 

Tunis; Export Trade op in 1903. 

Foreign Office Animal Series^ A^o. 329.5. 

The following figure.s give the quantity and value of the 
exports of certain article.s from Tunis during 1902 and 1903 ; 
the figures for 1902 arc given in brackets : — 

Lead, 13,405 tons. 43,583/. (14,343 tons, 46,631/.) ; olive 
oil, 4872 tons, 1 13,708/. (4064 tons, 102,404/ ) ; phosphates, 
353,83.5 tons, 359,496/. (257,546 tons, 261,667/.) ; soap, 
326 tons, 5304/. (917 tons, 14,913/.); tan, 4574 tons, 
.55,778/. (5620 tons, 68,526/); raw wax, 67 tons, 4788/. 
(79 tons, 5026/.) ; zinc ore, 24,061 tons, 97,784/. (37,466 
tons, 152,204/.). 


Peru; Trade of . 


I The subjoined table shows the value of certain imports 
, into Peru through Pacific Ports during the years 1902 and 
! 1903:— 


I 

I 


! 


ArUoIes. 


It.'uio Iioni.and celluloul 
uriiclcfi. 


Candles, wax, and stcariiic 


Ciivdboard and it.s uianu- 
lactnrcH. 

Coal 


Cement 


Drills. clicmical product s, 
mineral waters, nud 
.surgical instrumonis. 

D^-eing and tunning 
stuHs. 

ERrtheii uiul siniie wares, 

) loix'clai 1 1 . gliisij w jH'e, 
lire • bricks, bottles, 
marble, alabaster, glas', 
and maiiufaclures 
t h.nvof. 

Explosives 

iUeftils ami manufactures 
tbeivof. 


Oils of all kinds 

Paint ami \nrnihlies .... 


Perfumery. 


8oap, 


Value. I 

j C'navactcr of Trade. 
ibOi. j ira'c i 


.t I 

17,118 I 4,0111 Cliiofly from Unit-ed 
i Kingdom and Gor- 

; many. 

2.5,942 I 43, .374 Cliiclly from Belgiuire 
I and United King- 

I dom. 

7.s;i:i 4,975 Princi]willy from Gcr- 

I many. 

92,961 122,712 | Prom United King- 
I dom, Australia, and 

United States, 

ll.Uif) ! 21,(59.3 I'rom Germany. Bel- 
I gium. United States, 

! 1 and (ihile. 

lu.i.OCl 126..88.8 The Vnilk emnes from 
! Uiiitod Kingdom, 

I France, Germany, 

iiml United States. 

23,8Ui 28.741 From United King- 

j dom. Germany, Bel- 

1 gumi, and Chile. 

76,360 84,7(50 J’rmcipally from United 

Kingdom, fTormany, 
United States, and 
, Belgium. 


.3!), 119 27,9.36 Chiefly from Genuniir 

and United StiOitt. ‘ 

411,049 OSS.r.'U PrineipallyfromU^tefl 
Kingdom, Gerrttniiy, 
Franco, and United 
States. 

4-4.900 56,»1<) United Kingdom. Uni. 

I tod States, and Italy. 

] 4,868 I UVROS Chiefly from United 
I Kingdom and Gcr- 

' many. 

ll,:5(J.'j 19,962 Comes principally from 

UniU'd Kingdom, 
France, (Ttirmariy, 
and United State*. 

3.S1.5 , .7.67:5 Chiefly from France, 

I I Germany, andUnitod 

j I Kingdom. 

_ L „ 


Foreign Office Animal Series, No. 32.4 1 . 

The subjoined table gives details of certain exports from 
Peru during the Years 1901 — 1903 ; — 


I Quantit3^ | 

Articles. , Character of Trade. 

I 1901. ' 1902. I 1903. j 


i 

Tons. 

Tons. , 

Tons. 

Calcinm borate j 

4,(1514 

4,975 i 

2,282 

Coca 

00 1 j 

919 

1,026 


ton ewt.i 

toiicwt.lon cwt., 

Cocaine j 

10 10 

H 3 1 

7 14 . 


Tons. 

Tons. 1 

Tons. 1 

Cot ton seed . . . 1 

1 

U735 

4,305 j 

6,264 i 

Cot ton -seed oil 

1.171 

1 2.301 ' 

2,212 

cakes. 


I 


Gq^iio 

' 29,920 

1 

1 52,994 ; 

21,336 

1 

Hides aud 

2,2 IH 

2,0(14 1 

2,683 

skins. 


1 

1 

1 

Ores, sulphides, 

40,192 

40,702 

37,086 1 

and matte. 




Eubber 

1,726 

1,674 j 

2,076 1 


tonewt. 

ton cwt., ton ewt.i 

Silver bars .... 

77 0 

35 16 ; 

106 10 


j Galls. 

Galls, i 

Galls. 

Spirits 

! 149,157 

293,146 1 

3t)8,380 

Tons. 

Tons, j 

Tons. 

Sugar 

j 112,042 

115.513 j 

125.662 




1 i 


Exported nrineipully to 
United Kingdom. 

Chiefly to Germany and 
United States. 

Exported almost en- 
tirely to Germany. 

Exported to United 
Kingdom and Ger- 
many. 

Chiefly to United King- 
dom. 

The whole exporl.ed on 
British aeeoniit and 
the bulk shippeu to 
United Kingdom. 

Chiefly to France. Ger- 
many, nnd United 
States. 

Pnncip.allv to United 
Kingdom. 

Exporteil chiefly to 
United Kingdom and 


France. 

Principally to United 
Kingdom and Praoee, 
Almost entirely to Bo- 
livia and Chile. 
Chiefly to United 
Kingdom. Chile, and 
United Stales. 


Uketk; Trade of during 1903. 

Foreign Office Annual Series, No. 3282. 

The hiibjoinetl table gives details of trade in Crete during 
1902 and 1903 in certain articles : — 



Exports. 

Imports. 

Articles. 




— _ 


1902. 

1903. 

1902. 

1003. 

Olives and products of 

JC 

i; 

A* 

k 

olives 

Timber nnd wood pro- 

106,685 

♦208, 196 

1,558 

2,525 

ducts j 

882 

712 

19.899 

21.219 

Vogetahle dye.s, Ac i 

Haw minerals and ' 

J»,9.56 

11,7IH5 

2,362 

2,542 

met’ih 

14»5)0 

[ 2.7H.7 

23,004 

20,750 

Drugs and chemicals. . . 

32,594 

37,159 i 

14,164 

15.404 

Prepared skins 

426 

320 j 

29,797 

37.080 

Sugar, Rwoettniaits, Ac.. 

65 

38 

HI, 2,36 

5 17,515 

Wines and liquors 

16,914 

21,795 1 

6,834 

7,669 

Pottery and glassware . I 

1 

26 

15 

9.634 

1,012 


* Includes olive oil, 40^00/. 


Orange River Colony; Trade of 

Cham, and Druggist, Oct, 1, 1904. 

Among articles imporied into the colony during the yeav 
ending June 80, 1904, were the following, the figures ia 
parentheses referring to those of 1902-3: — Acetic aci<^ 
140/. (IS2/.) ; drugs and chemicals, 28,095/. (22,342^,);. 
extracts and essences, 2,036/. (2,197/.) ; essential nndl 
I perfumed oils, 170/. (91/.) ; all other descriptions of bHa, 
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!7.80y. (10,761/.) ; pairith, colours, turpentine, and vamisb, 
14,879/. (8,467/.); common soap, 19,970/. (15,288/.); 
imported spirits, 88,212/. (48,517/.); and spirits manu- 
factured in Cape (Colony, 11,900/. (13,582/.). 

llu\/ir. ; K\r’ORT Tiiade of . 

Foreign Ofice Annual Series, No. .3283. 

The subjoined table pives quantity and value of certain 
iixports from Jlrazil durln;^' the years 1902 — 1903 ; — 


Articles. 

, ()nn 

j 

ntil.\ . 

V.du 




1993. 

1902. 

1903. 

M(inu/,itc s’lnds 

Idel.Tons 

iK't. Tons. 

C 

L 

l.'-MK) 

3 299 

rj.i.itCi 

74.130 

Stnr.ir 

13(;.7:.7 

21.HS9 

o'G.M'r, 

llH,r,i.o 

< 'astor Nccil 

2,'iH7 

4.(115 

19.13(1 

30,9!)8 

Mani^jil)cir;) 

.•tr.') 

6f;i 

f. 711 

06, .33.-, 

Maniculjiii 

Nl)7 

1.721 

1 (2. wr. 1 

3i7.Si6 

Sci 

‘27.171 

2'),92y 

7.11.5.297 , t 

.30H.N70 

<Jiil t rm 

’iiiasr, 
(lulls - 


92.791 i 

1 10.707 

4 'ill*, a nuts 

.Mol . 'I’ons 

3 J 73 910 ' 
Mot. Tons. 

161,811 : 

190,01 t 

'<5tcMauhii Aviix 

tildes-— 

i.rii7 

1.9.M 

Si 077 ' 

1.31,906 

Wot nud aall(* 1 . . . 

2i.:r.i 

20.SI9' 

707,879 , 

80.5,769 

Drv 

Mi'ilu'inul lu*)‘i)s .iiui 


7.139 

107.690 ■ 

4MD.3.57 

rool s 

C <2 

.■.MO 

29 ( '9.“) 

‘jr,.syt 

Miingiiiicv* 

] .■.7,29.1 
()/. 

16 1 . 9 : 1 ; 
(>/. 1 

2J1.-J02 , 

2'L8,OI0 

<iolcl, Imr 

1 27.670 

i3^,*;o.‘) 

43 *.706 ' 

I6s,r.(»i 

M-un 's, piccious 

Mot. Ton-. 

Mol Tons 

lHl.r,10 

113.582 

I'ikins 

1.9)$': 

2.32S 1 

413,K1.7 

529, .3.55 


CnKMtcxr. Kxi'Outs of IX 1902. 

Foreign OJfice Annual Series, No. 3280. 

The values of certain Chinese jirnduce shipped abroad lu 
1903 were as follows . — 

Hides, 621,704/. ; paper, 4u(),716/. ; oils (vegetable), 
428,273/.; ehiiuiwiire, 290,383/.; sesamum seed, 267,4 92/. ; 
tallow, 213,040/.; hupir, 130,185/.; iiut^ralls 100,131/; 
iniisk, 67,668/. ; jrlassware, 64,960/. ; oils (essential), 
44,435/. ; white wax, 27,187/. 

JV.-^COfAKJRINQ MATTERS AND 
DYESTUFFS. 

DvESTDFIS in Ln1 )1\. 

Chem. and Druggist, Oct. I, 1904. 

Accordiiij^ to the India?! Agriculturist, tli(> imports of 
nnilino and alizarin dyes into Imlia during 1903 were 
unusually heav,>, and surpassed those of any previous year. 
’Idle quantity of 12,182,600 11). is one-third as much again 
ns in 1902-3, hut owing to a eonsiderahle fall in the average 
price of nnilino dyes the value Jls. 82,67,610, was only 
fJ6 per cent, higher. The prices of the cheaper hlizariii 
dyestuffs sho'v a very slight decline, and with an increase of 
nearly 39 j)er cent, the quantity imj)orted exceeded that of 
•other dyestuffs by 1,216,000 ih. About four-fifths of the 
trade is Avith llotnhay, and almost the same proportion is 
recorded as the joint share of Belgium and Holland ; hut 
most of this comes through those countries in transit from 
tlermany, which exported to India, in 1902, 2,198,000 kilos, 
of alizarin, valued at 2,990,900 m., and 1,214,800 kilos, 
of other coal-tar dyestuffs, valued at 3,766,060 m. This 
accounts for practically the whole of the alizarin and about 
4>0 per cent, of the remainder. 

VIl.^ACIDS, ALJCALIS, Etc. 

Potash Syndicate (Germany). 

’ Foreign Office Annual Series^ No. .3287. 

The Potash Syndicate was renewed on June 30 for a 
term of five years viz., from January 1, 1905, to Oecembor 


I 31, 1909. The syndicate was originally formed in 1879, 

I and renewed from time to time for periods of five years! 

I From 1879 till the end of 1903, the sales amounted in all to 
4,100,000 tons of potash (about 8 tons of kainite and 11^ 
tons of carnallite being reckoned equal to 1 ton of potash) ; 
sales steadily increased, the five quinquennial periods par- 
! ticmating with 9'4. 10-5, I6'6, 24*6, .38*9 per cent, of the 
total respectively. Of this quantity, 1,300.000 tons served 
I lor industrial and 2,800,000 tons for agricultural purposes. 

I The syndicate now’ embraces 27 works, the two largest 
being in the possession of the Prussian and the Anhalt 
Governments. 

The scheme for providing a syndicate fund of 250,000/., 
with the object of enabling the syndicate to meet outside 
competition effectively, was abandoned owing to the oppo- 
sition of the younger works, hut it is reported that the 
older works Avill raise* this fund amongst themselves. 

Tlie new agreemoni of the syndicate divides the products 
into five groups : — (iroup 1. includes chloriM'c products 
containing more than 42 per cent, of potassium, and the 

so-called 38 per cent calcined potash niamire. Group 11. 

Sulphate products containing more than 21 *5 per cent, of 
potassium. Group HI. — Products of 42 — 2() ])er cent, 
potassium, exclusive of .38 per cent, potash manure, and 
the sulphate products of Group JI. (Iroup I\'.— Non- 
carnuJlite crude ]>otaBsic salts containing 19- 9 to 12*4 per 
cent, of potassium. Group Potasaic salts, includinn- 
kieseritc. 

.Salt 1*uodi ction ; 'Fhe World's . 

Eng. and Mining J., Seiit. 22, 1904. 

The world produced 13,769,201 short tons of salt in 1902, 
of which the United States contributed 24*3 per cent.; 
(ireat Britain, 1 5*4 per cent.; (iermany, 12*7 per cent.* 
and India, 8 * 5 j.er cent. The balance of 39 • 1 per cent, was 
credited to numerous other countries. 

P>ouAX Production oi’ thic TTnttkd St\tks. 

Eng. and Mining J., Sept. 22, 1904, 

According to the report of tli(> Geological Survey, the 
amount of crude borax produced in the I mted Slates in 
1903 Avas 31,430 short tons, valued at 661 400 dols. The 
value given is inneh lower than the total reported for 1902, 
due to the fact that it is calculated for crude prodncT, 
whereas last year the valuation was partly for refined 
borax. 

TELsPAn PlU»Dll( DON OK THE UnITI D StA TK^. 

Eng. and Mining Sept. 22, 1904. 

The production in 1903 , according to the United States 
Geological Survey, was 13,432 short tons of crude, valued 
at 51,036 dols., and 28,459 tons ground felspar, valued at 
250,73.3 dols. lu 1902 the out])Ut was 21,870 tons crude, 
valued at 55,501 dols., and 23,417 tony ground felspar, 
valued at 191,923 dols. Five .States were producers-l-Gon- 
iiecticut, Maine, MupAland, New York, and Pennsylvania. 

GjtunnTF, IhroDucTiON oi the United State.s. 

Eng. and Mining J., Sept. 22, 1904. 

In the report of the United States Geological Surve^, 
the production of graphite in the United States during 1903 
is given as 37,758 short tons, valued at 1,. 598, 589 dols. 
Crystalline graphite, tlie most valuable of the natural 
xarieties, was mined in Essex and Washington counties, 
N.Y., Chester county, Pa., and Coosa and Clay counties! 
Ala. The output Avas 4,538,155 lb., valued at 154,170 dols. 
The production of amorphous graphite, Avhich amounted to 
16,591 short tons, valued at 71 ,384 dols., came from Georgia, 
Wisconsin, Michigan, Rhode Island, South Carolina,' Cali- r. 
fornia, Nevada, and North Carolina. Of artificial graphite 
there was manufactured a total of 2,620,000 lb., vfiued at 
178,670 dols., all of it made by the International Acheson 
Graphite Company, of Niagara Falls, New York. 
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XX.^BVILDING MATERIALS, CLAYS, 
MORTARS, ANV CEMENTS. 

Cement iNPUSTRr of Gekmany. 

Foreign Office Annual Series, No. 3237. 

After several years of ruinous competition the efforts 
aiming at a freueral understanding: m the cement industry 
seem to have good prospects of ultimate success. Conven- 
tions between several local associations liave already been 
effected or are nearing completion. However, there are 
still important interests outside the local syndicates M'hich 
stand in the way of a coniprehcmsive and uni\ersal organisa- 
tion. The local syndicates embrace Silesia, Pomerania, 
South Germany, and a group of 15 works in Ithenish- 
Westphalia. The Ilanoverian works are contemplating the 
formation of an association. Nc'gotiations towards an under- 
standing between the Khenisb- Westphalian group, the South 
German syndicate, the Hanoverian works and a llclgian 
.syiidicuto arc being curried on at jircsent. The so-called 
Middle-German Works (in Thuringia and elsewhere) are 
ready to co-operate in a general organisation ; it is in 
Hanover and in the Lower Elbe region that the idea of a 
general syndicate meets with opposition from some of the 
large works, which maintain that a fruiiftil organisation of 
the whole industry must be preceded by the stoppage of the 
small w’urks. 

Helow ar<‘ given the imports and exports of eeriumt of all 
Kinds during the half-year, January to Juno — 


— 

11)02. 

lliOtL j 

litOL 


Tons’. 

Tons. 

Tons 

1 in 1 torts ! 




Kxpijit- [ 

2 H.(>o:i 

1 37 K-tSl 


Excess ol ('V ports ... | 


31S.431 



'I’lie decrease of the exports is principally due to reduced 
shipments to the United States of America. 

X— METALLURGY. 

VlOTOItlA ; T^IiNEIUI. PllOnUCTlON OF . 

Bd. of Trade J., Oct. 0, 1 904. 

The annual report of the Secretary of JMiues and Water 
Supply for Victoria contains statistics and reports on water 
supply, geological survey, and the inspectiou of mines, and 
dredging, aud the progress of mining and boring ofiera- 
tions, &c., in that State during the year 1903, from which 
the following particulars have been taken : — 

(iold. — The yield for the year under review was 
322,424 oz., as compared with 777,738 oz. for the previous 
year, thus showing the substantial increase of 44,68i> oz. 
The value of the gold won during 1903 was 3,259,482/., as 
compared with 3,062,028/. Dredging is making steady pro- 
gress year by year, owing lo the facility with w-hich ground 
intended to he operated on by dredges can he thoroughly 
aud inexpensively tested beforehand, enabling a near ap- 
proximation of its value being arrived at before large sums 
of money are expended in machinery, &c., which might 
oventuully not be required. The total quantity of material 
treWed during 1903 by dredge mining and hydraulic 
fcluiciug hy gravitation was 7,963.927 cubic yards as compared 
with 0,911,697 cubic yards for the previous year. The gold 
obtained showed an increase of 8,937 oz., being 42,060 oz., 
as compared with 33,109 oz. In all, 51 dredge-mining 
plants, comprising 15 bucket dredges, 23 ))urap hydraulic 
feluices, 10 jet elevators, and 3 rotary hydraulic plants, 
were in optiratiou, as well as 14 hydraulic sluicing by 
gnivitatiou plants, and at the end of the year 14 other 
plants were in course of construction. 

G'oa/,— •'J'here was a great falling off in the year’s output 
of Coal, owing to the strike of miners, which lusted for prac- 
tically the whole of the year. The amount obtained was 
64,200 tons, or a little more than a quarter of that for the 
previous year, which w'as 225,164 tons. The total output 
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of coal in Victoria to the end of 1903 now stands at 
2,237,3 S7 tons, valued at the pit’s mouth at 1,239,026/. 

Metals and Minerals, other than Gold and Coal . — ^The 
output of till ore was 83 tons. Silver to the extent of 
28,800 oz. was extracted from gold at tho mint, and 5 tons 
of antimony ore were obtained at Heathcoto for testing 
purpose-*, an*! 3.590 tons of gypsum from tho Mallee, 
principally in the neighbourhood of Ibnrt. 

Eio-Irox 1'jtooiri.TiON oi- Germany. 

Foreign Office Annual Series, No. 3287. 

While the production of pig iron in tho first half of 1903 
showed an increasi* of u[»wards of 20 per cent, over tho cor- 
responding period of the previous year, in the period under 
review the output of pig iron increased only by 64,800 tons, 
or 1 - 3 per cent. I’he subjoined table gives the amounts of 
j)'g iron, in thousands of tons, proiiuced by Iru) various pro- 
cesses during the first half of the years 1902 — 1904 ; — 



Artiek’s. 

11» )J. 

10113. 

1904. 

I'niltlle 

roll 


431 

411-4 

Spiovt 1 

roil 


37(r7 

203 'H 


•r iron 

"1. ' 101 

' 200 7 

1 220-0 

TIlDUllK 

piK iron 

.. . 

, y, 013-4 

1 3.174-4 

I'ouudry piK iron 

.. . ' 700-2 

1 SS3-S 

1 898-0 


'I’otiil 

.... 1,013-8 

4,034-6 

1 4,990 *4 


Manuam.se Ore : Outfi't of Russian — — . 

Gliichauf ; through Eug. and Mining J Sepi. 29, 1904. 

The output of manganese ore in Russia during 1903 
amounted to 2CG,lo() poods, or 413,860 metric tom. 
This shows a further decline m the iudiistr}, due to the 
conlinuance of the depression vvlech began in 1901. The 
output is but little more than half of the total recorded in 
1900, and falls considerably short of the production for the 
previous year, which was 28,648,035 poods. As usual, the 
Gaueasus district contributed most of the supply, its output 
amounting to 22,974,603 poods. There w'cre 251 mints 
under exploitation in this district, and tb(‘ total number of 
employees was 2,004, as compaied with 3,702 in 1902. 

Ofen Hearth Steel Production of the 
United Sihtes. 

Ihig. and Mining J., Sepl. 29, 190L 

The total jiroduction of open-heurth steel ingots and 
eastings in the United States in 1903, was 5,837,789 gros? 
tons, against 5,687,729 tons in 1902 (an increase of 2*6 
per cent ), and 2,230,292 tons in 1898. 

In 1902, 4,496,533 tons of open-hearth steel were made 
hv the basic process, uud 1,191,196 tons were luudo by the 
acal process, while in 1903 the production by the basic 
process amounted lo 4,741,913 tons, and by the acid process 
to 1,095,876 ton-. 

There was a decrease in the production of acid steel in 
1903, us compared with 1902, of 9.i,320 tons, or a little 
over H per cent., hut an increase in the production of basic 
.steel of 245,380 tons, or almost 5‘5 per cent. 

China; Mikino in , 

Foreign Office Annual iSeries, No. 3280. 

Antimony continues to be rained in considerable quautitie.*! 
at Hunan : the production of metal in 1903 was 3435 tons,, 
and of ore, 3234 tons (in 1902 the figures were G740 tons 
and 3624 tons respectively). Japan took 1 095 tons, and a 
large proportion was shipped to the United States. An 
insLallation, under German management, has been put up 
at Wuch’ang, to concentrate loud and zinc ores, capable of 
w'orking 75 tons of ore daily. 'J'ho iron mines at Ta-yeh 
shipped ,50,000 tons of ore (2,000 tons more than in 1902) 
to Japan, and, as the ironworks at Hanyang increased their 
output of pig iron from 75 to 120 tons a day, they must 
have been supplied with 30,000 additional tons of ore and^ 
limestone. In return fpr a loan of 3,000,000 yen at 6 per 
' cent,, these mines have now' been mortgaged to a tXapanose 
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Kyndicate for a period of 30 jeara. A Japanese engineer j 
IS to be engaged, and the Imperial Iron Foundry under- 
takes to puicbase 70,000 to 100,000 tons of ore annually 
at a price tvhieli, from now till August 1915, shall be at 
the rate of 3 fjcld )eii per ton for first-class ore and 2 yen 
20 sen for Hccond-class. 

At the end of 1!I02 the Provincial Government granted 
exclusive mining rights in the north west of Fukien to 
certain Chinese and French concessioiinaircs, and a French 
mining eiigiiicer of high repute, who has lieen prospecting 
there during 1903, has obtained a careful survey of the 
gohl-fields in tlie Shao-wu Prefecture. These are deacribed 
as very valuble and Avortli working, and it is proposed to 
form ii company with a capital of 1,250,000 dols. to 
commence operations. 

XIV,--TANNlNGi LEATHER; OLUE, Etc. 

Lemtisk Leaves in Tunis. 

Foreign Office Annual Series^ No. 3205. ' 

The lentisk tree rcserahles a small shruh, grows wild, is i 
very abundant in the whole Hegeney ami jiroduc'es a small, | 
o\al, thin, green leaf, wliich is gaihercd by the natives and j 
brought to the market. Its prices in Tunis vary from 8 to i 
9 frs. per 100 kilos., or 80 to 90 frs. per metric ton. This 
includes the price of sacks in which the leaves are exported. 
The freight to the United Kingdom averages from ]2.y. to j 
15s. per ton. The lentisk leaves alone are not a powerful i 
colouring agent, and this necessitates their mixture' with , 
sumac kaves, which are cliietly imported from Sicily. The j 
lentisk leaves are said to contain about 10 to 12 per cent, j 
<tf taiiiiin, and the sumac from 40 per cent, upwards, j 
llritish firms seem to pnder the leaves ground, so that i 
most of the quantity intended for the United Kingdom is I 
shipped to Italy and thence re-shijiped in the ground state. | 

The exports of lentisk leaves were, during 1901, 3865 tons i 
(value 7435/.); 1902, 4126 tons (value ' 7263/.) ; 1903, j 
7307 tous (value 16,421/.). The quantities coming to 
Kngland are increasing, having been 251 tons in 1901,361 
tous in 1902, and 752 tons in 1903. 


XVIL^BREWING, WINES, SPIRITS, Etc. j 

SriuiT; iMi'oins and Consumption or Foreion and i 
Colonial in Grevt Kkitaix. j 

47/^ /teport of Commissiomrx of Inland Rtvenue. j 

'fhe following table give.s the imports and consumption i 
of foreign and colonial spirits in Great Biitain during the j 
last three financial years : — i 


Y ear. 


1901 2 


1902*3 


19o:j-4 


r Not for iiieth.vlatmg . . . 

( For metliyliitiiig 

^ Not foi TTiethylatiTig ... 

( For uietliylating 

I Not for methyliitiriK . . • 
^ For motliylnting 


i Consumption. ;Totid imports. 


Proof Galls. 
10,.530.S01* 
027,410 
10,723.«37 
1 , 212 . 00 ) 
8 , 110,120 
3.14,140 


I PriMjf Galls, 
j 12,418,0 57 

[ 13,i;i0.l82 
J !f,959.80i 


X VIII. B.-SANITATION. 

Gaseous Poisonino ; Home Office Memorandum. 

The following memorandum, “ As to the Use of Water 
Gas and other Gases in Factories,” was issued on Oct. 3 
by the Chief Inspector of Factories : — 

Carbonic Oxide Poisoning. — In recent years there has 
been great extension of the manufacture aou use of water 
gas and other gases of a similar nature (Dowson gas, ]\Iond 
yas, power gas, producer gas, blast furnace gas, «5cc.) for 
heating furnaces and boilers in factories, driving gas 
engines, welding, and many other industrial purposes. The 
particular danger associated with all these gases is that- of 
iioisoning by carbonic oxide (carboiO monoxide, CO), which 
IS also tt constituent of ordinary ‘ ©tyitJ gas. But whereas 
the proportion in coal gas variw 4 to 12 per cent., in 


carbnretted water gas it reaches 30 per cent,, and in uncar- 
huretted water gas 50 per cent. The other gases named 
above usually contain from 10 to 25 per cent. 

The u«e of these gases was the subject of an enquiry in 
1899 by a Departmental ('Ommittee,* who recommended 
in their report that the manufacture and distribution for 
heating and ligliting purposes of any poisonous gas which 
does not contain a distinct and pungent smell should he 
prohibited, and that regulations should be made limiting 
the proportion of carbonic oxide. In recent Acts authoris- 
ing companies and local authorities to manufacture and 
supply Moud or similar gas for motive or heating purposes, 
it is required that (1) the quantity of carbonic oxide in 
the gas shall be limited to 14 per cent. ; and (2) the gas 
shall be strongly scented. It is made the duty of H.M. 
Juspectors of Factories to enforce these provisions as 
regards factories and workshops to which the gas i» 
distrihuted. 

The annual reports of the Factory Department during the 
five years 1899 to 1903 contain references to at least 51 
cases, including 17 deaths, of poisoning by carbonic oxide 
on maniifiicturmg premises ; 43 were due to one or other of 
the gases named above. 'I'hese casualties were traced to 
several causes, among which may he mentioned: — (1) 
leakage from joints or taps in pipes oi' flues conveying gas ; 
(2) gradual escape of the gas into a confined atmosphere, 
as into a small engine-room or the siphon-pit of the Dowson 
apparatus , (3) cleaning of tanks or flues before a sufTicieut 
time has been allowed for the gas to escape , (4) undei - 
ground situation of flues ; (5) inodorous nature of the gas : 
(C) igiionuiee of the danger from the gas and of the earliest 
symptoms produced by it ; (7) working alone ; (H) lack of 
rt'seue appliances; (9) incomplete combustion of gas in 
defective gas ironing machines. 

Carbonic oxide ]>oisoning may occur in other ways without 
inhalation of the particular gases named. Thus danger of 
this kind may arise in laundries from the use of gas irons, 
and in workrooms from defective gas fittings and from gas 
stoves, especially when no provision is made for the ])rodiicts 
of combustion to be carried away by a flue or chimney. 
The absence of a chimney in a room greatly increases the 
rifck. Carbonic oxide is found also in lime kilns, cement 
works, and where braziers and coke fires are used in 
confined space.s. 

Symptoms of carbonic o.rnle poisoning begin with throb- 
bing of the blood vessels of the head, giddiness, ]>alpitation 
of the heart, and weakness of the limbs. These become 
greatly aggravated after any exertion Owing to their 
insidious onset and the cumulative effect of the gas, the 
weakness of the limbs may come on without attracting 
noiice, so that the person affected is uuable to make good 
his escape from the poisonous atmosphere. 

Headache, aiiccmia, and defective nutrition may result 
from the long continued breathing of the gas in amount too 
small to produce immediate effects, such as might occur 
from defective gas fittings in work rooms. 

The appropriate remedies for poisoning by carbonic oxide 
are — fresh air, artificial respiration, administration of oxygen, 
and the application of warmth. 

Precenttre measures . — The precautionary measures to ho 
considered must vary somewhat according to the different 
manner in which the gas is manufactured and used in one 
and another factory, but the following are of general 
application ; — 

(1) Notices should be posted up stating the deadly 
nature of the gas, the symptoms produced by its inhalatihn, 
and the best means of rendering aid to those who are 
“gassed.” 

(2) Persons in charge of any engine worked by the gas, 
or of any apparatus in which it is stored, or otherwise 
exposed to rii-k of inhaling carbonic oxide, should be 
free from any disease of the heart or lungs. Employers 
w'ould do well to cause such persons to be examined and 
certified by a medical man. 

(3) No engine in which the gas is used should' be in »j 
confined space. 


* Report of Water Gas Committee, 1899, on tlie Manufacture and 
Uso or Gases containing a large proportion of Carbonic Oxide. 
C. 0104. Eyre and Spottiswoode. Price Is. 2d., by post U. SdU 
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(4) A competent and re’*ponsible person should, at stated 
■short intervals, inspect all valves and connections, to see 
that there is no escape of ^as ; and a sij;ued record with 
-ihe dates of such inspections should he kept. 

(5) The openings giving access to any part of the tras 
circuit should he few, and in positions as safe us i>ossihhs 
wind oiiencd only in cases ot real need, and by re^pouaible 
persons. 

(0) No workman should enter, or approaclt when opened, 
the holdei or other part of the gas circuit until the gas has 
4>een well Hushed out by fresh air. 

(7) A cylinder of coiuptessed oxygen, fitted with a piece 
•of rubber gas-tubing and a nionthpiece, should he kept in 
constant reudiuess. Sueh eyiimJers can he obtained fitted 
also with a reducing valve 

(H) Medical aid should he ^urnmoiied itnmcdintelv , hut 
in view of the impoitanco <1' losing no tune in comiuoucmg 
treatment, the woi kmeu einpluved should he in^t no ted hj 
a medical man in the mannei of adiuiULsteriug the ox>gen 
and of performing artificial le^piration. They should he 
especially warned of the danger of expobirig the patient to 
cold. 

liespirators are of no avail as a proteelion against curhonic 
oxide poisoning. 

When, for purposes ot rescue, it becomes necessarv to enter 
an tttuio8]dH*re charged vMtb the gas, the rc'^ciier must 
protect himself by tuug a lope seeurely lound Ids waist, 
the free end being ludd by persons outside, or, prefeiabh , 
by (he use of om* or other of the special rescue appliatiees 
designeil for such work. The piincijde nudeilying them is 
that the rescuer is made to l)rea*he air, or a iriixlure of an 
and oxygen, whn h rimdius him independent of the poisonous 
atmosphere nunKaliatedy surr.ninding him. Ihderencti to 
such appliances, wlii^di are now kept in iimny chemical 
works, will be found m the annual report of the (.'liief 
inspector of Factories for the year IHJt.j,’* ]>. 17, and for the 
year 18bf3,t p -dl. 

In towns where the ])nbilc gas sujiply is largely charge*! 
with water-gas, attention to gas fittings in factorios and 
workshops becomes a matter ol increased mouient. 

The lolluuing notiem winch has been draw n ujt by the 
I’ower (his Corpoiatioii. Lrd , m oonsidtation witli the 
Medical I inspector <'f Ihietoiics, to he posted up near the 
^ilace where danger arises may ser\c as a model : — 

Danffe/ of (rassiug.— Ih-eatliuig of producer gas should 
die avoided It is dangerous wlicn breiiliied in (juautity. 

The Hi-ftt symptonns prialueed by hieuthing the gas are 
-giddiness, w’oaktiess in tlie legs, and palpitation of the heart. 

If a man feels these symptoms, he should at once move 
into fresh warm air, wlien, in slight ca.ses, they will tpnekly 
disappear. 

Exposure to cold should be avoided, us it aggravates tin* 
.spmptoms. 

A man should not walk home too soon after recovery, 
as muscular exertion, when affected by the gub, is to he 
avoided. 

If a man should bi‘ found insensible or seriously ill from 
the gas, he should at once he removed into fresh waini 
air, and immediate information iie sent to the oxyg*>n 
administrator, a m^ieal man being sent for at the same 
•time. 

No man should work alone on any work which would be 
likely to involve exposure to the gas. Should the nature 
of the work eause the man to enter a culvert or hole, he 
should have a rope tied securely round his waist, held at 
the other end by hia mate standing outside. 

Use of the Oart/ycti C finder . — The cylinder should be 
provided w ith a lever Key, nipple and union, together with 
a rubber tube at the end of which is a mouthpiece. It is 
iikso advisable to have a small pressure gauge attached to 
the cylinder, so that Ins'* of oxygen may be observed and 
the cylinder kept in working order. 

Open the valve gradually by tapping the lever key (fully 
•extended) with the wrist until the oxygeh flows in a gentle 
«trea!U from the mouthpiece in the patient’s mouth, and 

• Annual Eeport of Chief Inspector of Factories, Part I. C.8007. 
Price 5#. Id., by post o«. od. 

t Annual Report of Chief Inspector of Factories, 1S90. (j. 8501. 
^-Mce ld„ by post Otf. 6d. ■ < 


^ allow the oxygen to be breathed until reUef is obtained, 
' The lips should not be closed round the mouthpiece, as it is 
important to allow free egress for surplus oxygen. The 
nostrils should be closed during inspiration or inflatioil o# 
the lungs, and opened during expiration or deflatioti of tile 
lungs, MO that the oxygen may be inhaled a.s pure ah possible 
through the month. 

If the teeth are set, close the lips and one nokril. X.<et 
the conical end of the mouthpiece slightly enter the Ot|iter 
nostril during insjiiration apt! remove it for expiration. < “ 

Artificial Jicspirntinn . — Artihdal respiration is, SOI^e* 
tunes ncce.ssary, in addition to the oxygen inhalation, if tins 
oxygen does ijor appear to act qiiii'kly. 

ITaee the patient on his back, slightly raising the 
shoulders with a folded coat ; remove everything tight 
about the chest and neck ; draw the tongue forward and 
maintain i( iii that pohition. (irasp the arms just above the 
elbows, and draw them steadily above the head, keeping 
them on the stretch for two seconds aud then folding them 
and pressing tliein against the chest for the aame length of 
time. Kepeat these movements about 15 times a minute for 
at least half an hour, or until mitunil breathing has been 
initiated, vvlu n the ovygen inhalation alone will Hulftce. 

Alter recovery, oxygen inhalation at intervals should be 
continued as ih-sjred. 

Further detail may be needed in conneetion with parti- 
cular branches of InduBtry. Thus, in consequence of the 
eoiistaiit danger of carbonic oxide poisoning in cement 
works, the Associated Portland Cement Manufacturers 
(llH)U), l.td., h.ivc adopted the following notice, in addition 
to somewhat Mimlar instructions to those given above :■ — 

“ Itegnlar ii.speetion of kilns must be made on opOttiug 
after being bun.t olT, to see that they are safe for men to 
work 111 . 

“ Under normal condition** the kiln is partly iitid Bome- 
tiines enlirdv drawn before the elmmher is cool enough to 
enter to clear ior re-loading, and inspection must cover 
safety, not only as to heat, Imt as to gases. The eye in 
front of kiln and hack eye of chamber must he opened when 
j (Iravviug is eommciieed, and entrance to a ehamber must be 
■ made euutiousl v . Slionld there be the slightest indication 
nl gas, a ]mpcr torch must he tlirowni into the kiln and seen 
to bum out properly befoie work therein is commenced. 
If after several atte mpts it is clearly shown that a paper 
torch will not bum freely, the men must not be allowed tO" 
enter, and the nuilter must be at once reported to the 
manager. I'liis applies more particularly where there is a 
kiln burning iievt to one that is being drawn, but in any 
case the dampei s of tlie kiln being drawn must be down 
tiglit, and ptceaiuion.s taken generally to see that fumee 
from a burning kiln ou the same line cannot get back into a 
kiln ill wdheh men are at work, and this applieB not only to 
the work of clearing or drawing, but to repair or any kind 
of work done m or aliout kilns. 

“In case of a kiln which has lain cold for a long period, 
all the above-named precautions must be observed, and, in 
iiddiuoi), liclore men enter the pan or chamber, the drawing 
e^e of the kihi must he opened, and thoroughly freed beloW 
so that the an miiy pass into the charge. Employees are 
especially warned against adopting the means employed by 
mauy persons ignorant of the first principles of re.susoilation, 
VIZ., placing men on their faces with mouth over a hole in 
the ground. All such means are strictly forbidden. The 
administration of stimulants in any form is most daugerooB, 
.ind is also strictly forbidden.” 

XX.^FIJSE CHEMICALS, Etc, 

Quimne, Italian. 

Chem. and Hi-uggi^t, Oct, 1, 1904, 

The Ilaliaii Government are now making qoiaiue 
dihydrochloride as well as hydrochloride, sulphate, and 
disulphate. The sales of quinine amounted to 8^000 
kilos, hi 1903, vidna net nroht of 160.000 lire, 

8,000 kilos, iu 
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patent liiU 

N.B.—In these lists, [A.] means "Applicfttion for Patent,” and 
[O.S.] “Complete SjMiciflcation Accepted.” 

Where a Complete Specification aceompanioa an Application, an 
aaterisk is affixed. Tiie dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (li) m the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete SpeciflcAtions are advertised. I 

Complete SptKiifications thus advertised as accepted are oix;n to | 
inspection at the Patent Office immediately, and to opposition I 
within two months of the said dates. 


I.— PLANT, APPARATUS, AND MACHINERY. 

[A.] 21,394. Stark. IVIothod and apparatus for varying I 
the lemperuturc of fiuidK. Oct. 3. 

„ 2I,44S. X(‘\vton. J'hitcrs. Oel. 0. 

„ 21, 45^'. Mitchell. Centrifugal nppar.afns for sepa- 

rating liquids fiom eteytu or other vapours or 
gascH. Oct. (>. 

„ 21,409. Walker. Drying machines. Oct. 0. 

„ 21,644. llowutson and Ho!»y. Filters. Oct. 8. j 

„ 2I,77f). Marten. See muler l\. . | 

„ 21,945. Illack, Means for and metliod of nitcrlng i 

liquuh. Oct. 12. , I 

„ 22,207 Szek. Nee nwf/rr II. j 

[C.S.] 24,931 (1903). llndlard. Apparatus for drUng ; 

pasty and fluid substances. Oct. 12. j 

„ 26,575 (1903). Arnold. Nee i/nt/cr XXII. ! 

„ 28,279 (1903) Saniuel.son and llawdon, Rlasi ! 

f^urnaces. Oct. 19. | 

2291 (1904), I’t'eitfiT. "Method of and apparatus for j 
evacuating air. Oct. r.i. j 

„ 12,541 (1904). Montlaur. Nee under XI. ! 

I 

II.— FUEL, GAS, AND LIGHT. ! 

! 

[A.] 21,:U7. IW,,.. riaiits for making water-gas ■ 
[Ger. Xppl , Oet. 0, 1903].* Oet 4. j 

„ 21,318. Neuman, ( ombined ilotihle gas produceis I 

and steam gmieratois loi producing water-gas and 
jiroducer gas, and general ing steam by the heat ] 
of such gases, [(jer. Appk, Oct. 20, 1903.] j 
Oct. 4. 

„ 21,408. J’errier. I’rodiiction of a combustible gas 

oiitained by the comlniidtiou ol compressed an 
witli pidrolemn. Oct. 5. 

„ 21,494. Lion. Means for utilising naphthalene 

vapours for producing heat ami motive power. I 
[Fr. Appk, Oct. 7, 1903].* Oet. 0. 

„ 21, .538. Sahliii. Apparatus for cleaning blast fni - 

iiai'e and like gases. Oct. 7. 

,, 21,070. Oarelan (Gen. Electric Go.). I^lectrodcs 

specially applicable to eleetiic arc lamps. Oet, 8. 

,, 21,077. Uarolun ((Hen. Electric Co.), Electrodes 

specially applicable to electric arc lamps. Oct. 8. 
21,755. Murton. Manulaeture of fuel and other 
briquettes. Oct, 10. 

„ 21,790. Goode, Mitchell, and The Briquette Co, 

Ltd. Composition for biiquetting. Oct. 10. 

„ 22,002. Hennebutte. Manufacture of coke. Oct. 12. 

„ 22,050. Rausford (Yaeono), Treating smoke and 

apparatus therefor. Oct. 13. 

„ 22,092. Robson. Gas producers.* Oct. 14. 

„ 22,267. Szek. Manufacture of briquettes. Oct. 15. 

[C.S.] 21,810 (1903). Goode, Mitchell, and Oakley. 
Binding material for coal dust or other tinel} - 
divided substances. Oct. 12. 

„ 28,771 (1903). Lymn. Gas-testing apparatus. 

Oct. 12. 

„ 17,712 (1904). Nash. Chis producers. Oct. 12. j 
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[C.S.] 18,364 (1904). Verdier and Teulon. Gas retorts- 
Oct. 12. 

•t 18,487 (1904). Junkers. Method of and apparatus- 
for determining the heating value of gaseous and! 
liquid fuels. Oct. 12. 

111.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 21,494. Lion, under ll. 

„ 22,238. Koellner. Nee under XII. 

IV.— COLOURING XIATTERS AND DYESTUFFS. 

[A.] 21.038. .lolinson (Baclischu Anilln und Sodo' 
Fabrik). Manufacture of azo colouring maltere- 
and inlernn'diate product'-. Oct, 8, 

„ 21 850, Cain. Manufacture of diazo compounds 

und of azo colouring matteis therefrom. Oct. 11 

[(kS] 20,700 (1903). Nuef and Levinstein, iVIanufacture 
of new sulphun^ed dye‘-tll^f^, Oct. 19. 

,, 28,503 (1903), Niwton (Bayer and Co). Mann- 

faeture of new a/,o colouring matter^ and cJ 
colour lakes theieltom. Oet. 12, 

V.— PREPARING, BLEACHING, DYEING. 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 21.397. Cadgeue Dyinng rnateiials in the piece. 
Oct. .5. 

,, 21,034. Konitzor. PToduetion of oxidation black 

on tminial tibre^, mixtures ot animal ami vegetable 
fibres, and falirics made iiom Ihe same * (Jet. 8, 

„ 21,793. llofmnim. Macliines for printing yarn ru 

neveral colours.* Oet. 10. 

,, 21,822. JMarkus and The Barnivell Machine Co.,. 

Ltd Maehiiie for coating fabrics wdli finely, 
comminuted material.s. Oct. 11. 

„ 21,934. Barnes. Waip sizing and drving machi- 

nery. Oct. 12. 

,, 21,988. Imray (Mei.ster, Lucius, uud Bruning). 

Manulaeture of silk-like ihieads and tiluis, 
Oct. 12. 

„ 22,09"'. I>a»‘ies. Production of oi namcntal ]>atterns 

or effects on velvets, velveteens, and otJier pile 
tahrics. Oct. 14. 

[C.S ] 20,959 (1903). Naeyi'r, Apparatus for dyeing, 
bleaching, degreasing, anil mercerisuig textile 
nmteiials. Oct. 12. 

2 1.. 595 ( 190.3). Mather. Faliric printing machinery. 
Oct. 19. 

„ 25,400 (1903). Donisthorpe, White, and Ellis, 

Dyeing ofAurns and fabnes produced therefrom. 
Oct. 19. 

,, 25,611 (1903), Donisthorpe und White. Pro- 

duction of parti-coloured yarns. Oct. 19, 

,. 26,521 (1903), Wakefield. Bltacliing of textile 

fabrics and fibres. Oct. 12. 

,, 27,202 (1903). Velvril Co., Ltd., and Howkins. 

Spreading machine for coating fabrics, &c. 

( let. 19. 

„ 13,478 (1904), Smith. Multiple-ply woven fabrics 

and process for treating the same. Oct. 19. 

Vll.— ACIDS, ALKALIS. AND SALTS. 

[.\.] 21,387. Jaubert. Preparation of substances con 
taming easily liberated oxygen. [P>. Appl... 
Oct. 14, 1903.]* Oct. 5. 

,. 21,393. Souheur. Preparation of briquettes- of 

aiscuious acid. [Fr. Appl., Oct. 6, 1903.]*' 
Oct. 5. 

„ 22,004. Johnson (Deutsche Gold und Silber-Sebeide 

Anstalt vorin. Riisaler). Manufacture of sodium, 
perborate. Oct. 12. 
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[A.] 28,216. Hall and Anson. Separating oxygen from 
nitrogen. Oct. 15. 

f, 22,228. Craig. Apparatus for manufacturing and 
extracting ozone from atmospheric air. Oct. 15. 

[C.S.] 19,196 (1903). Parker. Production of sodium and 
potassium. Oct. 12, 

„ 21,382 (1903). Brookes (Chem. Weiko Hansa). 

See undei' XX. j 

„ 21,392 (1903). Schulze. Manufacture of porous \ 

barium oxide. Oct. 12. j 

„ 25,972 (1903). Atkins, and Oxychlorides, Ltd. ' 

Means of preserving the strength and keeping i 
powers of solutions of alkHline chlorides and ' 
oxychlorides. Oit. 19. I 

„ 26,996 (1903). Davis. Construction of ammonia 1 

stills. Oet. 19. ! 

„ 6846 (1904). Lake (Soc. Anon. Ing. L. Vogel per [ 

la fahr. di concimi chimici). Manufacture of ' 
sulphuric acid. Oct. 19. ■ 

I 

VIIL— GLASS. POTTERY, AND ENAMELS. | 

[A.] 21,395. Stark. Ceramic products. Oct. 5. j 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, j 
AND CEMENTS. i 

[A.] 21,233. Reavcll. Manufacture of artificial stone,* 
Oct. 4. 

„ 22,023, (^addick and Oliver. Method of making 

building materials. Oet 13. i 

„ 22,0.56. Castle. Manufacture of cement. Oct. 13. ' 

„ 22,169. Perkin, and "W'hipp Bros, and Todd, Ltd. I 

Treatment of woo<i for rendering it fireproof. ; 
Oct. 14. i 

[C.S.] 21,316 (1903). Goode, Mitchell, and Oakley. See I 
under 1 1, ' 

,, 21,578 (1903). Reichcl. Method of preservitig ' 

wood. Oct. 19. : 

„ 22,042 (1903). Weaver. Paving blocks mad<‘ from I 

towns’ refuse. C>ct. 19. 

,, 15,142 (1901). Muller. Manufacture of bricks 

and products with a facing of carborundum. : 
Oft. 12. ! 

„ 15,170 (1904). Steenbock. iManufaeture of vitreous ' 

cement. Oct. 19. , 

X.— METALLUliGICAL. 

[A.] 21,238. Wild. Method for extracting precious ; 

metals from telluride and sulpliotelhiride ores, 
tailings, concentrates, and the like, Oet. 4. 

„ 21,322. Strecker and Strecker. See under XL I 

„ 21,566. Cowper-Coles, and The Metals Corporation, j 

Ltd. See under XI. 

„ 21,657. Cokayne (Zamora). Recovery of copper 

from its ores, and apparatus therefor. Oct. 8. { 

„ 21,661. Utehmann. Mean.s for protecting copper 

from destruction by sea water. [Ger. Appl., j 
Oct. 10, 1903.]* Oct. 8. j 

„ 21,669. Quennell (Miller). Treatment of refractory | 

ores. Oct. 8. | 

„ 21,766. Siemens und Halske Act.-Ges. Process for I 

purifying tantalum metal. [Ger. Appl., Oct. 15, 
1903.]* Oct. 10. 

„ 21,768. Say er and Spiers. Extraction and recovery 

of gold. Oct. 10. 

„ 22,188. Atkinson. Treating ores. Oct. 14. 

„ 22,195. Beyer. Hardening or tempering iron or 

steel. Oct. 15. 

[C.8.] 21,887 (1903). Dejey. Process for engraving and 
etching metal. Oct. 12. 

„ 26,891 (1908). Ogle, and Rapid Cyanide Treatment, 

Ltd. Extraction of metalg from their oree. 
Oct. 19. 


[C.S.] 1767 (1904). Ganelin, and Accumulatoren Fabr., 
A.-G. Process for extracting metals, such as lead 
and silver, from ores. Oct. 19. 

„ 16,896 (1901). Abel (Siemens und Halake A.*G.). 

See under XL 

„ 18,568 (1904). Herzog. Composition for uniting 

or soldering cast iron. Oct. lo. 

XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 21,211. Kieaerltzky. Regenerating negative ac- 
cumulator plates of diminisht'J capacity and 
avoiding the diminution in capacity of new plates. 
( )ct. 3. 

„ 21,310. Moseley. Smelting furnace*; and electric 

stoves. Oet. 4. 

„ 21,322. Strecker and Strecker. Etching metal 

plates by the aid of electrolysis.* Oct. 4. 

„ 21,402. Jungner. Electrodes for accumulators 

with invariable electrolyte. [Appl. in Sweden, 
Oct. 7, 1903.*] Oct. 5. 

„ 21,403. Jungner. Method of increasing the activi- 

ty in electrode masses of badly conductive metal- 
lic oxides or hydrates in accumulators with 
invariable electrolyte. [Appl. in Sweden, Oct. 81, 
1903.*] Oct. 5. 

„ 21,553, Strickland. Galvanic dry cells. Oct. 7. 

21, .562. Koopman (Townsend), Electrolytic me- 
thod of producing white lead. Oct. 7. 

„ 21, .566. (ilowper-Goles, and The Metals Corporation, 

Ltd. Electro-deposition of copper and other 
metals. Oct. 7. 

,, 21,672. Lake (Soc. Anon, la Carbone). Electric 

batteries. ( )et. 8. 

„ 21,894. Gregory. Regenerative dry batteries.* 

Oct. 11, 

„ 21,911, Narino. Electric batteries, electrolytic 

apparatus, &c. Oct. 11. 

„ 21,913. 7. iegcuberg. Manufacture of galvanic cells,* 

Oct. 11. 

„ 22,210. Stead. Dry voltaic cellb. Oct. 15. 

[C.S.] 24,472 (1903). Ruhstrat and Grimmer. Electric 
furnaces. Oct. 12. 

„ 8365 (1904). Fairweathcr (Vesta Storage Battery 

(’o.). Storage batteries. Oct. 19. 

„ 12,541 (1904). Montlaur. Production of chemi- 

cal reactions in gases and vapours by electric 
discharges. Oct. 12. 

,, 14,059 (1904). Potthoff. Apparatus for electro- 

galvanising. Oct. 12. 

„ 16,396 (1904). Abel (Siemens and Halsko Act.- 

Ges.). Method of producing zinc from sulphate 
solutions by electrolysis. Oct. 19. 

XIL— FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 21,614. Seidler and Paul, Process for deodorising 
fish oils, train oils, and products of similar origin. 
Oct. 7. 

„ 21,596. Bedford, Bedford, and Crowiber. Process 

and apparatus lor the preparation of soap. 
Oct. 8. 

„ 22,238. Koellner. Apparatus for purifying oil and 

the like.* Oct. 15. 

[C.S.] 27,019 (1903). Powell. Manufacture of fancy 
soaps. Oct. 12. 

„ 16,836 (1904). Riviere. Obtaining glycerine and 

other products from distillers’ wash and 
industrial liquids. Oct. 19. 

„ 17,866 (1904). Lausen. Method of rendsicui^ 

pliutic Bobstances of fatty nature riiat mo hatd 
at ordinary t^peratures. Oct, 19. 
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Xm*— HGMENTr', PAINTS j EKSINS, VARNISHES 4fiiS 
INDiA-EUBBEE, B*o. 

(-4,)— PioxENTS, Paints. 

[A.] 21,502. Koojmian (Townsend). See under XI. 

[C S.] 2G,05l ( P>03). Kosetihain. Ink. Oct. 12. . 

,, 28,563 (1903). Newton (Bayer and Co). See 

under IV^ 

(i?.)— KESl^s, Vabkishes. 

[A.] 21,190. Kronstein. Process for treating varnihbe'^, 
iioquor^- or the like to make them dry quickly. 

Oct. 3. 

( C’.)-~IndIA-KiJBB£K. 

[ A.] 21,234. Bt'tty. See under Xi\ . 

„ 21,899. Vulcauiiing apparatus. Oft. 11. 

XIV.— TANNING ; LEATHER, GLUE, SIZE, Etc. 

[A.] 21,234. Hettv. Leather and rubber waterproof and 
preserver. (X'l. 4. 

„ 31,86.5. llatuuiker. See XV’^lII. A. 

[C.S.] 18,091 (190 1). .Icriett, Graham, and Rluir. Lealher- 
dresMing eotnj)Osition. Oet. 12. 

XV.— MANURES, Etc. 

[C.S.] 19,008 (1904). Jeiikuer, Jenkner, and Pie} 1. See 
under XVTII. C. 


Sanitation I Wai^re 

[A.] 22,215. Fiddian. Appjiratus for use in distributing 

,, . liquid sewage or sew'uge effluent on a filter bed. 

Oct. 15. 

„ 22,235. Wicks and Dodd. Distribution of sewage 

effluent or other liquids over bacteria or filter 
beds.* Oct. 1.5. 

[C.S.] 22,042 (1903). Weaver. See under IX. 

„ 23,837 (1903). Declercq. Apparatus for puri- 

fying water. Oct. 12. 

„ 24,838 (1903). Alllott and Scott- Moncrieff. Appa- 

ratus for distributing sewage and other liquid. 
Oct. 12. 

,, 25,480 (1903). Barwise. Filtering and purifying 

sewage. Oct. 19. 

(C.)— Disinfectants. 

[C.S.] 17,007 (loot). Endemann. Antiseptic preparations, 
and process for producing the same. Oct. 12. 

„ 19,008(1904). Jenkner, Jenkner, and Pleyl. In- 

sect killer adapted for use as a manure. Oct. 19. 

XIX.— PAPER, PASTEBOARD, Etc. 

[A] 22,179. Perkins, Manufacture of pajier for deco- 
l■ati^e purpO'xes.* Oct. 14. 

„ 22,24.5. Didiei, Manufacture and application of 

celluloid paste in imitation of horn, tortoiaeshei), 
ivory, <!tc. [Fr. Appl., Nov. 3, 1903.]* Oct. 15. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 


XVI.— SUGAR, STARCH, GUxM, Etc. 

[.V.] 21,030. Yo'.iie- ami Niirhtingale. Method of and 
apjtanilus for Hie production of eaiaiuel. Oct. S. 
„ 21,80.5. liutuiiikei. SV." ii/u/cr X\’ I II. A, 

XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 21,380. Fri‘'Well. The maturing of potable "pitituous 

liquids. Oet. 5. 

,, 21,389. Hewer. The piocess of biewing. Oct. 5. 

[(kS.] 28,030 (1903). Biackenbury. Mall kilns. Get. 12. 
,, 16,830 (1901). llivieie. Nec w/o/c/' XII. 


[A,] 22,004. Muster, Imcias und Bruiiing. Manufacture 
of pheu}lmetb}himido('hlorop}ra/ole. [German 
Appl., Nov. 11 , 1903. J* Ocl 13. 

„ 22,120. Merck. Proparatioii of pyrimidines. 

[German Appl., Jan. 28, 1904].* Oct. 14. 

„ 22,127. Merck Preparation of ])yrimidines. 

[German Appl., Jan. 28, 1904.]* ( let. 14. 

„ 22,128. Merck. Preparation of pyrimidine.*^. 

[German Appl., Nov. 14, 1903.]* Oct. 14. 

„ 22.129. Merck. Pieparation of pyrimidine.s. 

[German Appl , Nov. 12, 1903.]^ Oct. 14. 
[C'S.] 21.382 (1903). Brookes (Chem. Werke llansa). 

Mauufacturi) of soluble compound.s containing 
iron and arsenic. Oct. 12. 


XVIII.— FOODS ; SANITATION, WATER 
PURIFICxVTION; & DISINFECTANTS, 

(.4.)— Foods. 

[A.] 21, .549, iieritte. Preservation of organic substance". 
Oet. 7. 

„ 21,805. Hutmaker. Process of obtaining milk sugai 

and Ciueit! from milk. Oct. 11. 

„ 21,860. HatinaUer Clotted milk, cheese, and cb»'e.se 

making. ( )ct. 11, 

„ 22,030, Posternak. I^rodudioii of soluble earthy- 

alkaline and rnetalbc salts of the oiganic pho.s- 
pborus compound contained in vegetable food- 
stuffs.* Oct. 13. 

[C.S.] 12', 113 (1904). Schroder. S'erilisatioii of food and 
other substances. f)et. 19. 

„ 18,441 (1904). Lake (Belmont). Manufacture of 

coffee substitutes. Oct. 12. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 21,208. Brassour. Carbon transfer paper. Oct. 3. 
„ 21,210. Brasseur. Polychrome photouraphs. 

Oct. 3. 

[C.S.] 18,183 (1904). Gacdicke. Production of silver 
emiilsiouH for use in photography, Oct. 12. 

„ ]vS,89o (190 0- (larainow - Trautteiiborg and 

Fabian. Production of photographic paper and 
the like. ( )ct. 12. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

[A.] 21,204. Soe. de la Poudre Peigne et des Brevets 
J. Luciani. Manufacture of gunpoivder. [Fr. 
Appl., Feb. 17, 1904.]* Oct. 3. 

[C.S.] 26,575 (1903). Arnold. Apparatus for weighing 
substances such as nitroglycerine. Oct. 12, 
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ST. LOUIS EXHIBITION AWARDS. 

The fcillowiiifjj in a litT of the awards a1 the St. TiOuis 
liiternatioijul Kxhibition in Applied Ohemistn, Electro- 
Oheinistn’, Metallurgy, aud kindred industries. These 
efleOively demonstrate the success of this country’s partici- 
pation in the enterprise, and are a proof of the general 
e.vcoJlencc of the British Exhibits. 

The total number of Orund Brizes gained hy Great 
Britain is 121, while 238 Gold Medals, 162 Silver Medals, 
and 132 Bronze jVIedals liave been awarded to Jhitish 
Uxinbitors, making (1^3 awards in all. 

Group 20. — Mcdictue and Surgvry. — Giand I*iizr ; 
'VVellccme Bhvsiological Besearch Laboratories ; Burroughs, 
Wcllcoine, ajid LIo. Uronze Mrdal : Joseph W. Jjovdxmd ; 
.lohu J. Gridin and Sous (Limited). Airaids to Col- 
labornfots. — Gold Medal Dr. Walter Dowson (Wellcome 
Physiological I'esearch Laboratories). Stiver Medal. 
A. G. Vernon Jlarcourt (.John J. Grillin and Sons (liiuiited). 

Group 23. — Chemical and Pltatmareuttcal Arts. — Grand 
Prize ; Low Teuiperatun* Ivesearch Exhibit of the British 
Royal Commission ; British (’yanides (.'onipany (Limited) ; 
Burroughs, Wellcome, and Co ; Julwurd Cook and Co. 
(Limited) ; Doulton and Co. (Limited) ; Joseph Crosfield 
aud Sous (liiniit(d) ; .). ('. and .T. Field ( ihinited) Evans, 
Sons, Lescher, and Webb (Limited); (ias Light and C^oke 
Company; llopuin and Williains (Limited), and Howards 
and Sous (Limited); Levinstein (Limited); Nobel’s Ex- 
plosives Company (l^imited), aud The Birmingham IVIetal 
and lUunitions (hmipany ; Price’s J’alent (hndle Company 
(Limited) ; J’rofessor Sir W illiam Ramsay, K C.B., 1) Sc., 
LL.D., F.RS.; United Alkali Company (iiinnted) ; Peter 
Spence and Sons (Limited). Gold JSIednl t Allen and 
llanburys (Limited) ; Stadord Allen and Sons (Limited); 
Anglo-Sicihan Sulphur Company (Limited); Baird and 
Tatlock (Limited) (London;; Brooke, Simpson, and 
Spiller (Limited); Brunner, Mond, and Co. (Limihul) ; 
Burmah Oil Company (Limited); the Cassel Gold 
KxtractiiiK Company (Idinited); The Castner - Kellner 
Alkali Company (liimited); Chance and Hunt (Li- j 
initod) } Sjieiicer ( hapman and Me^sel (Limited); i 
Corby n, Stacey, and Co. (Limited); John J (iiirtin and j 
Sons (Limited); Hemingway and Co., and Hemingway’s ! 
London Purple (hmipuuy (LuiiitiMl) : McDougall Bidther.s; ' 
May and Baker (Limited); Dr. Ludwig Mond, ILB.S. ; | 
T. Morsoii aud Son ; I'be Owens College ; James Pam and j 
S<)ns ; Royal ( Dllege of Science, Lomloii ; South TMetro- j 
})olitau Gas Company; 'fowuson and Mercer; Thomas j 
'I’yrei and ('lo, (LimitiMl); John and James W hit<‘ ; Wood | 
aud Bedford. Sdver Medal . A.ssam Oil Company (Li- | 
mited) ; Lewis Bciger and Sons (Limited); A. Boake, 
Roltert-, and Co. (lamitcd) ; Walter Carson and Sous; ! 
J. M. Collett and Co. ; R. and J. Garrownv ; The Gla.sgow , 
au'l W'(‘sr of Scotland 'IVehnical tkillege ; ITofessor W'. N. 1 
Hartley, D.Sc , I'.R S. ; !•’. Kendall and Son (Limited); i 
.Tohn Bcniiet laiwcs and Co. (Limited) ; Joseph W. Lovi- ' 
bond; Pr. Allan IMacladyen ; William Alartindale ; tbe j 
Aloud Nickel t ’ompany (Limited) ; Morri.s, Jattle, and Son j 
^Limited) ; B. E R. Newlauds, L.I.O., I'.C.S. , Newton, 
Chambers, and ( o. (Limited); Parkin, Ness, and('o. ; 
W. Pearce and Sons (Limited) ; Sharon ('hemical Company' 
(Limited) ; Sheppey Glue and Chemical W orks (Limited) ; 

J. W. Swan, D.Sc, K.R.S, aud J. \. Kendall; William 
M’arreii (Hooper and Co.). Bronze Medal ; J. B. Aitkeii ; 
P. and J. Arnold ; John Austen ; E C. ( Baly ; Battley and 
Watts ; V. \\ . Berk and Co, (limited); The Bone Phosphate ' 
and Chemical Company (Limited); (?eirhos (1903) (Li- | 
mited) ; George (’lark and Son (Limited) ; t 'ornwall Arsenic 
(Jompany ; IL C. I’airlie and Co.; Daniel Davison ; The Grove 
(hieimcal (hirnpany (Limited): WL 11. Francis; W. J. 
Fraser and Co. ; F. (T Hills and Co. ; Keraball, Bi.shop, and 
Co. (Limited); The Society of Apothecaries of London; 
Slone and Tinsoii ; John and E. Sturge; Alfred W’^hite 
;ind Sons. Atvardft lo Collaborators. — (lotd Medal : Pro- 
fessor Sir Jiiines Dewar, ALA., Lli.D., I) Sc., F.R.S. (Low 


Temperature Research Exhibit) ; T. Wilton (the Gas Light 
and Coke Company) ; Dr. Andrew Ross Garrick (the 
United Alkali Company, Limited). Stiver Medal : J. E. 
Petavel (Low Temperature Research Exhibit) ; Dr. Rudolf 
Alessel (Spencer ( 'hapman and Alessel, Limited) ; Julius 
Lewkowitsch, Ph.D. Bronze Medal : Dr. Carl Danger (the 
Aloud Nickel Company, Limited); C. T. Tyrer (Thomas 
Tyrer and (.’o., Limited) ; Hugh Ramage (Professor W. N. 
Hartley). 

Group 52 . — Plant and Prores.ies for Finishing Textiles 
— Gold Medal Daniel Lee and Co. ; WTlliam Liddell aud 
Co. (Limited) ; John S. Hrowm and Sons, 
i Group 68. — Electro-Chemistry . — Gold Medal : United 
j Alkali Company (Limited). Silver Medal: Sherard 
I Cowi)cr-Coles aud Co. (Limited). Awards to Collabo- 
rators. — Silver Medal . Dr. Andrew Ross Garrick (United 
Alkali Company. Limited). 

Group 80. — Fertilisers. — Gold Medal. The Aberdeen 
Comb Works Company (Liuiiti-d) ; Sheppey Glue and 
Chemical Works (JJmited). Silver Medal . The Grove 
Chemical Coni])any (Limited). 

Group 86. — Equipment and Methods for Preparing 
I Foods. — Grand Prize . Joseph Baker and Sons (Limited). 

! Gold Medal ■ A. Boake, Roberts, aud (Jo. (Limited). F. 

I Kendall and Son (Limited). 

I Group 87 . — Fanuaccoiis Products and their Derivatives. 

! — Gold Medal : Rurroughs, Wellcome, and Co. Bronze 
I Medal. Joseph Edmunds. 

! Group t )(). — Sugar and Confectionery . — Grand Prize • 

I J. A. Sharwood and Co. (Limited); A. Boake, Roberts, 

I and Co. (Limited); Joseph JOdmunds. Gold Medal H. 
j P. Setna and Co.; Evans Sons, Lescher, and Webb 
! (Limited); F. Kendall and Son (Limited). 

Group 95. — Inedible Agricultural Products. — Grand 
Prize 'rh (3 Welleonu! Chemical Research Laboratories. 
Gold Medal • A. S. Alackcrticli and Co. 

Grouji 9ii. — Insects and their Products. — Gold Medttl : 
AlcDongall Brothers. 

Group 114. — Appliances for Qathcnng Wild Crops . — 
Gold Medal Tbe VN’ellconie Chemical Research Labora- 
tories. 

Group 118. — Metallurgy —Grand Prize: Birmingham 
ATetal and Munitions Comj>any. Gold Medal : Sherard 
Cowper-Coles and Co. (Limited); tlic Inllesliall Com- 
pany (Limited) ; the Monk Bridge Iron and Steel Company 
(Limited); the Faniley Iron Comji.iny (Limited). Stlcer 
Medal The Anglo-French Nickel Company (IJmited); 
Sbep])bridge ( ’oal and Iron Comjiany (Limited); United 
Alkali Company (Limited). Bronze Medal. Joseph W. 
Lovibontl. 

TIIK JOURNAL. 

From the hi'glnniitg of next' y ear tlie Society's .Toiirmil 
will he printed and puhlislu'd by Alessrs. Vacher and Sons, 
Great Smith Street, W’estmmster, S W., to whom all coni- 
mumeatious regarding .‘•nhseiibcrs’ copies and advertisements 
ehould he sent. 

SUBSCRIPTIONS FOR 1905. 

Foieign and Colonial Members are reminded that the 
subscription of 25«. for 1905, payable on January Ist next, 
should bo sent in good time to the Hon. Treasurer (Air. 
Samuel Hall), in order to ensure continuity in the receipt of 
the Society’s Journal. Any changes of address to appear 
in the new List of Alembers now in course of preparation 
should reach the General Secretary not later than January 
15 th, 1905. 

ANNUAL GENERAL AlEhJTING, NEW YORK. 
PHOTOGRAPHS. 

I The Columbia University Groups may be obteiiued from 
1 Air. Hurry Coutaiit, 5, West 3 Ist Street, New York, and 
1 18, Alice Court, Brooklyn, N.Y. 

! The Mount Vernon Groups may he obtained from 
I Mr. G. Prince, Peuusylvania Avenue aud 11th Street, 
'Washington, D.C. 
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The Boston Groups may be obtained from Mr. E. 
Chickerioff, 21, West Street, Boston, Mass. 

The prices vary accordin;; to size and form of reproduc- 
tion, but those exhibited cost from 3 dols. to 4 dols. apiece. 
Kemittanoes must accompany orders. 

The Secretary is awaiting the receipt of particulars of 
other photographs taken from time to time. 


IIAUE MINERALS FOR RESKARCH. 

Mr. A. B. Freuzel, of 1540, Shernnn Avenue, Denver, 
t’olo., U.S. A., Commissioner of Rare Minerals for ( ‘olomdo 
at the St. Louis Eixposition, and a member of this Society, 
will give to any member of the Society, for research work, 
or for demonstrating purposes in any institution of learning, 
any reasonable quantities of ores containing uranium, 
vanadium, tungsten, or molybdenum, free ou board, Denver, 
Colorado. Members should communicate direct with Mr. 
Frenzel. 


COMMUNICxkTlONS, 

Authors of communications read before the Society, or 
any of its Local SoctioriR, are requested to fake notice that 
under Rule 48 of the Bye laws the Society has the right of 
priority of publication for three months of all such papers. 
Difringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to b(* 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


Changrsi of ShDfreoo. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the .Toiirnal depends. 

Aiifilogoff, Nicholas A., lo Thames IJavcn; 17, Windsor 
Road, Leyiou, Kssc\. 

Bell, Hugh P., l/o Egerton Crescent ; 3, Mincing Lane, 
Ijondou, E'i.C. 

Bloxara, W. Popplewcll, l/o Bournemouth ; 2.'), Upper 
Bedford Place, Boiidou, W’.C. 

IBowey, John, jtin,, l/o Ooraopolis, Pa.; 5G7, DuUerin Avenue, 
London, Got., Canada. 

Byrnes, Dr. Emgeue A ; Journals to c/o Byrnes and 
Townsend, 91B, V. Street N.W., Wa.shiugton, D.C., 
U.S.A., Patent JiUwyer. 

'Cayvaii, L. L., l/o New York City ; 4047, Indiana A\emic, 
Chicago, ill., U.S. A. 

'Clark, Edmund, l/o Beard of Health ; Room 1007, Appraisers’ 
Stores, 041, Washington Street, New Y’ork City, lLS./\. 
Clarke, Wm. B. ; Journals to e/o Edison Swan U.E.L. Co, 
Ltd., Ponders End, Middlesex. 

Danziger, .T. L., l/o Niagara Falla ; 302, West 114th Street, 
New York City, U S.A. 

Enequist, John, l/o Greene Avenue; 207, Rutland Road, 
Brooklyn, N.Y., U.S A, 

Cioodchild, Wm. ; Journals to Banuic Mine, Sambas, Dutch 
West Borneo. 

'Gray, Jas., l/o P'ordsburg; c/o Langlaagte Estate and G.M. 

Co., P.G. Box 98, Johannesburg, South Africa. 

Jiaynes, D. ()., l/o Spruce Street ; 90, William Stieef, New 
York City, U.S. A. 

floukler, B. E., l/o Portland Road ; .50, I^dy Margaret 
Road, Southall, Middlesex. 

Ixurte, Dr. R, If., l/o Koln ; 140, Alexandra Road, London, 
N.W., and (Jouranls)Unlverfiity College, London, W.C. 


Laurence, Jas. ; communications to P.O. Box, Joplin, Mo., 
U.S.A. 

Remington, J. Percy; all communications to 36, Doughty 
Street, Brooklyn, N.Y., U.S.A. 

Sanderson, T. Crisp, l/o Port Richmond ; DuboUc Avenue, 
West New Brighton, N.V., U.S.A. 

Silberrad, Dr. ()., l/o Shooter’s Hill; 51, Shooter’s Hill 
Road, Blackheath, S.E. 

Smith, J. Cruickshank, l/o Bayswater ; 5, The Elms, London 
Road, Wembley, Middlesex. 

Ward, Wm. J., l/o Urmstou ; Journals to Bagillt, North 
Wales. 

Warncs, A. R„ I/o Calcutta; c'o T. W. Willson, 117, 
Boyson Road, Camberwell Gate, S.E. 

Wigg, (Jhas. E., l/o Mersthain ; c'o 'I’he Hull and Liverpool 
Red Oxide (k)., Peasley C'ross, St. Helens, Lancashire. 
Delete “ Electrical Ikigiueer,” 

Young, Dr. Geo., l/o Slieflield ; Liiuraville, Bladda, Port 
Erin, Isle of Man. 


Seath. 

Jiikman, C. I)., at 23, Pier Road, Gravesend, Ktmt. Nov. 3. 


CHANGES OF STYLE. 

His Majesty the King has been pleased to confer the 
honour of a Baronetcy of the United Kingdom on Michael 
JL Nairn, Esq., and the honour of Knighthood on Dr. Joseph 
Wilson Swan, E.R.S. 


ainnital #fncral iWettmg, 

NEW YORK. 1901. 


PHILADELPIUA, MoxDxy, Supr. 12rn. 
Rkcuption Coat-viitteb. 

Win. WeiKhlman, Hon. Chairman. 

Samuel r. Sadtli'r, Cliairnmn. 

Then. Armstrong. , 11. P. Kellor, 

II. It. Halt/.. I M. N. Kline. 

Daniel Baugh. | JoJm H. Lennig. 

Bdwai'd T. Houle. Jtoht. V\ , Lesley. 

Will. II. Itower. .1. Mer l it L Matthews. 

Chas. Holier Clark. ; R V. Maitison. 

M niton Ci.irk. j Geo. McNeely. 

Pierre S. Du l*ont. Geo. D. Jtvise'ngartea, 

Howard B. Preiieli. { Pedro C. Salom. 

Tlios S. Harrison. | E. F. Smith. 

.las. F. Ilope. D. K. Tntfle. 

Han-y \V. Ja.\nc. i .Josejih \rharton. 

On reaching Philadelphia at 10.10 a.rn. the party was met 
by a deputation of the committee, aoeompauied by several 
ladies, among whom may be mentioned Mrs. Matthews, 
Mrs. (;i:irk, Miss Sadrler, and Mrs. Kosengarten, und driveii 
to Indopendenct* Hall, where they were received by Mr. J. 
Weaver, the lirot English-born mayor of Philadelphia, in the 
fa moms room ^vhere the Declaration of Independence was 
higued. They were then driven to the University of Penu- 
pylvaniu, and, after an inspection of the laboiutories, &c., 
wero entertained at luncheon by the Universitj^ authorities 
in the Howard Houston Hall. This hull is a club-house 
for the use of the students of the University, and pro- 
vides a place where all may meet on common ground and 
have every lucility for passing their leisure hours in 
healthy recreation. The equipment of the hull includes u 
reading room, furnished with periodicals and newspapers, 
smoking rooms, billiard and pool tables, bowling alleys* 
a bath room and a swimming pool, athletic trophy rooms* 
j a large auditorium with grand organ, rooms for the Univer- 
i sity papers, dark room for photographers, and many others 

C 2 
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The University of T’ennsjlvauiii, founded in 1740 by the Rosengarten and Zeither in 1822, and the name “ liosen- 
effortH of llenjamin FTanklin, has to-duy 2700 studentn, garteii and Sons ’’ still continued with one of the sons and? 
with 275 professors and instructors. several grandsons of the founder still in control. C'harles 

Visits were then paid to the Baldwin Loconaotive 'Works, I^ennig founded another important firm of chemical manu- 

the retrokiirn Bcfinery, the Varnish Works, and the United facturers about 1831. There were twenty-four works within 

States !Mtnt. The New Mint at Philadelphia is the finest the city engaged in chemical industry, while fifteen were 

building ever constructed for coining jairpoves. In the engaged in the preparation of drugs, 

numismatic room are gathered for public inspection a In conclusion. Dr. Sadtler stated that Philadelphia wa^v 
valuable collection of the world’s representative coins, the leading city of the United StatO" for the production of 

From the corridors surromiding this department may be carpets and rugs, woollen goods, hosiery and knit goods, 

seen, from on high, through laige plate-gla''^ n iiidoAvs, the leather, chemicals, and dyeing and finishing textiles. It 

workrooms with the work of minting going on. Fir^-t comes produced onc-eiglith of the chemical output of the country, 

the room where the bullion is received, w-eighed, and He regretted that the shortness of the Society’s stay in 


deposited; next, the room of the refiner, wheie the })ure 
metal is separated out; then the room where the metal 
is melted, alloyed, and cast into ingots ; next, the room ot 
the assayer; then, the room where tlio metal whicli has 
stood the tost is rolled into long ribbons, from which 
the blanks or planchets are stamped; next, the room 
where the blanks are weighi'd and adjusted, and where 
those found to be of legal weight arc raised round the edge 
and cleaned; then, the room where the blanks are stamped 
into coin ; and, finally, the rooms wdiere tlie coins are w'cighed 
counted, and packed into bags. 

The party then drove through Fairmoiint Park, jmssing 
by the magnificent Washington statue and tlu* site of the 
great exliibition, some of the pavilions of which siill seive 
as boat clubs on the bank of the .Sclmx Ikill. Thence up 
the Wissaluekon Drive and past the eclebratetl Fishllouse. 
The piece of marsh land on which the Fish House stands, ; 
some two acres in extent, is known as the “ State in [ 
Schuylkill,” and possesses a governor and legislature. | 

Dr. Samuel P. Sadtler, at a banquet— or second annual 
dinner— -given at the (Icimaiitown (.Ticket Uliib, said, in 
proposing the health of the J*residi*nt, that Philadelphia 
chemists, whethci nuiuuiactuiers or proft'ssional men, felt a 
peculiar pleasure in wclcoimiig their fellow membeis of the 
Society. They wore glad to have that oiq.ortunity ot 
ehowirigthat they appreciated the importance ot tlie object 
for wliich their Soeiely was founded, c/:., the exchange ot 
inforinalion and views on the application of chemistry to the 
manufacturing arts by means of sectional meetings and the 
publieation of a journal. 'I'liey were al-o tlelighted to meet 
face to face the distinguished rcpresentativeH ot chemical 
science who bad honoiirt d them with tlieir presen :c. 

The Society was not one with which PhiUidi Ipliia had 
hut a recent acquainttiuce. In the first year of it-s existence, 
already, it enrolled several Philadelphians among its 
menihcrs, and when he himself joined it, early in 1884, 
there were already eight other Philadelphians on the 
register. Now' there were m the city and its suburbs about 
(JO memhers of tht* Society, it was true that they weie 
enrolled each year in the published list of members of the 
NeAV York Section, hut that was only an illustration of the 
method-i of “ benevolent assimilation” on the ].aTt of their 
fricnd'T in the borough of .Manhattan, to AUneh they had 
become quite accustomed, and did not re.sent in the least. 
On the contrary, they hud availed tliemselves of this 
membership to attend the New York meetings, and the 
Uhemists’ Club had always given them a royal welcome. 

Turning to the chemical industries of the city. Dr. 
Sadder said ihul the exigeneii's of the War of the Kevolii- 
tlon led to the erection, in 1770, of largo saltpetie woiks 
in Market Street. The firm of Christopher and ('harles 
■Marshall, son.s and successors of Charles Marshall, an 
early druggist and so-called “ lighting t^mker of J'hila- 
delphiii ” in 1786 manufactured extensively “muriate of 
mnmomu” and •‘(Dauber’s salt.” The iimmifuctme ol 
white lead was conmieneed bv Samuel Wetherdl, another 
drugizist, about 1780, and rapidly developed. This business 
still eontimied by the WetherilLs. John Harrison, u 
druggi-t, about 1703, w'UB the first to produce sulphuric acid 
on u commercial scale, and may bo called a leader m the 
Hstahlishnumt of chemical industrieB in America. The firm 
ef h'urr and Kuiizi engaged in the manufactun* of sulphuric 
acid about 1812 and general chemicals in 1818. Tn 1838 
the firm became Farr, Poweis, and Weigbtrnnu, and in 
1841 I’owers and AVeighlmnii. (ieorge I). Kosengarten 
began the manufacture of chemicals under the name of 


Philadelphia would not allow' of their visiting many of the 
industrial establishments of the city. They would, however, 
receive a waini welcome at a future time when possibly' 
they might have more leisure. 

'I’he party then left the club to rejoin the train for 
AYashington, 

WASH JNG'l't )N, TnFsnAY, Sistt. 13tii. 

Hfi r.I’TlON CoMUiriFK. 

H. W. Wili-y, Cliairiiian. 

Eiijreuc A. H\rties. AV 11. HeiliMium 

T. M, (3iitl!u»l LMiiim F. Kebli r. 

DjuidT Da;. i .las. 1> Lil t levvo xl. 

F’led P ]>ew(\. | (Mias F AIuiihic, 

A. AV. Iiuw 1 ]{. Oul wafej'. 

EdwiiiUKikel. I Hany .1 IMittcrson. 

AVni. S Ferns. F Ui(luiids, 

Max (b'oruu Hems N, Sloki's. 

Juliii ,1. (inlliii. SaimuM S. \ oorliees. 

AlauMi^ ItcMM.iiniii. Sei retarv. 

The Committee i-- subdi\ided a.s follows ■ — 

ICxecufirr Coimnilli e. 

H AV. AVile\.01iiiiiin)ni. 

Marcus neiiiamiii. 1 Siiuiu< 1 8 Aooile'es, 

(Mias. FJ. MuiiiCK*. I 

Finaucv ('omnuUi v, ll’os7)^//^/(('W- 

(Mias. Aliiiiroe, ( Miairii.iiii. 

T Al.(Miutaul. 1 A Y Dou. 

lunaiK'e Conmilter, liulhinore. 

Jl. F.nirouirli. inn. 1 ( n,is. (J liisei . 

A. It. Ji Polaee. 1 

1 

I Kniertaiiimcnt W ashtiitilon. 

' S.niHiel S. Voovliees, (MuuiiTian 

Fred. F Pew ey. 1 Eiifr' ii*' A H.vnu'H. 

Fnteridinini'nt ('nmmillcc, BuJtmtore. 

A . G. Ifioede. 

Press Comvutlvc. 

AFiieiis Itenjainiu. 

Ladies' Commiftee. 

Mrs fMi.as E Aliinroe I Mrs. T M nialmd. 

Mrs. Alurens Peniaimu. Mis. A. \\ . P'jw. 

Mrs. V (» hlotili 1 Ails. Suiuuel 8 AoetlK^rs. 

Assisted l)y the wi\( s u: olIifT members of the local i‘omoiulee. 

On reaching Washington, the visiting member.s and ladies 
were met at the station bv a committee of AVashington 
members led by Dr. H. W. Wiley, and, after breakfast, 
proceeded to ‘‘see Washington” on electric, ears, a guide 
ou each describing th»‘ points of interest. Then they pro- 
ceeded to Heurich’s Brewery, where they were entertained at 
luncheon. Mr Christian Heurich led the members through 
the large building and explained the working of the plaiit,^ 
which 18 an uiiusuallv fine one. i 

The members were then taken to “ (’abio John’s Bridge,” 
seven miles from Ueorgetown, which forms part of the 
aqueduct stem, and eairies two 7-ft. pipes. The bridge 
is 420 ft. iu length, and the arch, with a span of ‘2,F) ft., Avas 
long reputed to he the largest stone arch iu exi'^tence. 
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In the eveuitt^j: there was a reception and supper at 
Itauscber’s,” where three couples of negroes, led by u 
inaster of the ceremonies, all amateurs, pert'oroietl a cake- 
walk, 

Wednesday, Sect. 1-Itii. I 

Wednesday morning was spent it» visiting the public 
buildings. At the Capitol were shown the Senate llouse 
und House of Representatives. Those occupy wings right 
and left of the old Seuate House, now the Supreme ( 'imrt 
Room, and the old House of Representative's, now the 
National Statuary Hall. The Library of Congress, which 
may fairly be called the National Lihrari, and contains 
about a million and a quarter of hooks, was >hown lij 
Dr. Heihert Putnam, the ( hief Lihranan, as'.isted by 
Mr. Reruard (Ireen, ( '.E., superintendent of buildings and 
inventor of the bookstands and automatie transporting 
machinery used in the Library, Mr. Hulchmsoii, who is 
in charge of the Reading Room, and fourteen otlier guides 
upecittlly detailed by the Chief for thi'. purpose. 

The Wliife House, the Smithsonian Institution, the Navy 
Yard, and the Washington .Monument were also visited, and 
on each occasion there avhs the same iiersonal <*ourtesy 
and guidance from the chitfs of Departments, whd<‘ man\ 
things not ordiuarilv shown were freely pUeeil before the 
members. 

The Na\y Yard, with its gun shops, where gn^at lathes 
perform the turuiiig, boring, and rilling of the steel breech- 
loading guns of the C.S. Navy, eome of which weigh more 
than sixty tons, ami its historic relies andtrojihies of former 
wars, was found to he of great interest to many. 

'Phe three publieutions of the .Siiiithsouian Institute, 

*•' Contributions to Kiiom ledge,” “ Miscellaneous Collections” 
and “Annual Repoits” are known wherever scieiu'e 
nourishes. Its i'aimtu^ Hodgkins medal and pri/e of 2u()()/. 
were hestOMcd in ISDS on Lord Ra} leigh and Sir William 
Ramsay foi their diseoverx of Argon. 

The National Museum, which is under the care of the 
Secretary of the Siiiithsoniun Institution, (jccupies a hiiilding 
adjacent to the paieut institution, and contains precious ri'Iics 
of famous citizens, notably those of Wa'diingtou, J.iueoln, , 
and Grant. This museum is also particularly rich in ! 
specimens illustrating the custoaoH, arts, and industries of ' 
rthe North vXmerican Indians and the aborigiue.> of North- 
western America. 

The Rureau of I'ligraviiig and Piinting is a branch of 
the Treasury Di'partment, and there weie shown the printing 
of the Government bond-, and the national curiency oi 
“ greenbacks,” as well as the postage and revenue ^taInps, 
military, naval, and diplomatic commissions, pas.spoifs, &e. 
In this building there are fourteen departments and 1400 
employees ; each piece of work passes through the hands of 
thirty diftereut persons. 

The Rureau of Chemistry attached to the United States 
Department of Agriculture is divided into ten .sections, 
according to the nature of the question to he investigated. 
The JJirision of Foods (chief, \^^ D, Rigelow) is charged 
with the inspection and examimitiou of imported l'oodstuti>, 
and also the effect of preservatives on nutrition. In addi- 
tion to these, the analytical methods neces'-ary lor the 
examination of h»od are studied. The Division of Tests 
(chief, L. W. Page) Iims foi its object the testing of road 
materials, clays, cements, and concretes. The Sugar Labo- 
ratory^ w'hich is under the personal supervision of Dr 
H. W. ^N'iley, chief of the bureau, is largely occupied with 
the study of sugar-bef'ts grown in collaboration with the 
agricultural experiment stations under vaiious eouditions. 
The laboratory' is also engaged in controlling the polarisa- 
tion of imported sugars lor dutiable purposes. In the 
Dairy Laboratory samples of dairy produce of I’very 
description are analy sed. The Insecticide and Agrirnltnral 
Water Lahoraiory studies the compo-sitiou and effect of 
the various insecticides on the market, and examines the 
irrigation waters of the west and south-west ; an exami- 
nation of the leading mineral waters of the United States 
is also in progress. The examination of all kinds of luedi- 
•cinal remedies and crude drugs is undertaken in the Diy^g 
Dabaratory^ with especial reference to the analytical 


methods employ ed for such work. The Contracts Labora- 
tory was organised for the purprse of examining all kinds 
of materials to be purchased by the United States Depart- 
ment of Agriculture. Fcrtlliscis and their effects, and also 
the constitution of plants are investigated in the Fiant 
Laboratory. The Microchemical Laboratory ib charged 
with the microscopical and microchcmical study of foods, 
drugs, cuttle food, paper and textiles, miscellaneous agri- 
ciiltaral products, &.c., espeeial attention being paid to the 
histological studv of fruils, spices, cereals, starches, &c. 
Kxuminatioiis are also made ot the urine and blood in con- 
nection with the work on the effect of preservatives on 
nutrition. The Leather and Paper Laboratory conducts 
investigations on taiinms, tanning materuils, and leather 
production; also on papeis. as regards their fitness for 
use in various Government departments, and ou the raw 
miiterial.s ii«ed in paper manufacture. Among other work 
which has been taken up by' the bureau may be mentioned 
a study ou the inlhicnce ot environment on the composition 
of certain agricult uuil products, and an investigation in 
lenological technology , with especial reference to alcoholic 
termeiits and the composition of fruits and fruit juices and 
tlieir fermented products. 

In the afternoon a ])arty, smaller than it would have been 
but. for the inclemency of the weather, went by electric 
“trolley car ” to visit ]\Imint V'ernon, the home of General 
Washington. 'J'his mansion overlooks the Potomac River, 
and is built of wood, cut and painted to resemble stone. 

The visitors were shown the mansion, with its historic 
relics, by the Superintendent, Mr. Dodge, who explained in 
detail the signitieanee of each object. With bowed and 
uncovered heads the vihitors stood before the tomb of 
Washington, thus jiaying a silent tribute to the worth of 
this great man, I’lu y weie miieli lutere.sted in the young 
tree planted by the IJritish Ambassador by special order 
of his Majesty, King Edward, to take the place of the 
one planted .by him when as Prince he visited the tomb 
of Washington in ISfM. The tree planted by the young 
Prince unfortunately died. 'I'lie domain is well cured for by 
the “ LadR".’ Mount Vernon As',oeiatiou.” 

The i»aity then returned to Washington. In the evening, 
the visitoi-. were entertained by Ylr. and Mrs. V. G. Rloede, 
of Raltiniore, at a vaudeville performance at Chase’s theatre. 
Tlie return to tlie hotel and the subsequent ride to the 
lailway station were achieved under difficulties, owing to the 
hooding of the city by a vioU nl thunderstorm. 

The Cosmos Club, the seienee club of Washington, 
extended courtesies to the gentleineii, while the Washington 
Club, through the kindness of the I.adies’ Committee, 
extended its piivih ges to the ladies. 

I To be couliuued.') 


©orb ^ftttoit. 


Meeting held at the Chemist/*" Club, on Friday, 
October 2lst, 1904. 


ilR. It. VV. MOORE IN Tina CHAIR. 


CHAIRMAN’S ADDRESS. 

j 

I CHEMISTRY IN CUSTOMS ADMINISTRATION. 

i RY RUSSELL W. BICORE. 

I The .science of chemistry has so many ramifications in the 
I industry of a country that many of the spheres in which its 
I inffuence is felt receive oeeasional attention only. Thus at 
} times the transpurtaiion of cliemicals i'j discussed and 
! valuable facts brought to light, showing that from want of 
! knowledge of the character of various chemicals, many 
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incongruities in freight rates occur. Chemicals as a class 
are popularly considered dangerous, hence insurance rates 
are often unnccessanl}'^ an<i sometimes arbitrarily high. , 
Better knowledge will bring about better conditions, but , 
since these mutters are but a detail of chemical industry, i 
they will probably never receive any united attention from 
manufacturers and consumers, but will have to depend ; 
largely on occasioiifd elVort for improvement. 1 have 
chosen us my subject a phase of chemistry wliieb, as far 
as 1 can learn, has. in America, never been the subject of 
cither book or pumplilet, and of but one paper. The files 
of chemical literature aie silent ; only occasionally, almost ' 
lost to chemists in legal n'ports, are to be found reports of , 
(iiistoras cases in which much chemical evidence is contained, j 
and in which the judicial decision was largely based on the | 
chemical facts cstablislicd. Nevertheless, chemistry has an 
important influence on the administration of the Ihiited ; 
States Customs laws, and without its aid many irregularities I 
and injustices would arise which would seriously be felt by . 
chemical manufacturers and dealers. A few figures will ! 
show the great volume of merchandiso which is handh'd in ' 
the customs houses of the United States. ' 

The imports amounted, at the close of the fiscal year 
ending .Tune .‘JO, I'JtM, to ‘.»Ul,OUt),978 doK , of which '1.V82 
jier cent, were free of duty. The duties collected amounteil 
to 262,01 dols. 'JTie value of climiiicals, drugs, and 

dyes imported during the same jicriod was (;.■), 272,1 70 doJs,, 
while oils of all kinds and jiamts, pigments, and colours 
amounted to l2,8.'j.'l,4(U dols. ( If these imports. TtiercHaiidise 
of the value of ^.^nOOtijll.T I dols., of which 1 2,208, rj3f» dols i.s 
dutiable, was agaiu exported to other countries. Of this 
volume of imports, about 70 per cent, is handled at (he port 
of New York, while other jiorts eonstantly refer samples 
of inerchandipe to New York for information regarding the 
proper rate of duty and value. 

The pait that chemistry plays is to furnish all possible 
chemical data and facts to arrive at a eorrect turitV elavsili- 
ctttlon and \alue, tiiid to aid in the <’()llection ol the propel 
amount of duty. A coal-tar dyestuff may he taken ns an 
instance. The lut iff assesses no duty on dyestuffs derived | 
from alizarin or anthraecue, but places a duty of .30 percent. ' 
on all other coal-tar colours. Tlie reason for this isap]>an*nt. ' 
Anthracene is not extensively i>roduced in the United 
States, nor are alizarin dyeBtiiffs, while other coal-tar colours 
are t. reduced in considerable (juantity\ New' dyestiiflN 
are eonstantly laing introduced, and must be exaiiuneil 
chemically to detenmm' their eoustitutioii. Dfien the ipies- 
tioii is a very nun ow' one, as in the case o! condensation 
products from antiiraceiie and toluKlme. Simpler instances 
are argols (wdiiue the duty is levied accoidiag to certain 
limit.'*' of potassium bitartrate), borate of lime (wheie the 
percentage of anhydrous bone acid is tlie basis of the rate 
of duty), and still wines, which pay 40 cents ]»er gallon if 
containing 14 pel cent, of idcohoi, and fit) cimts per gallon i 
if more. The function of the ehemist is ohv ions. Oi gn^t ! 
importance is the assessment of duty on imported law 
.sugar, which, beginning with a polariseopie lest of 7.T", | 
levies a duty' of 0*03.) cent, on each addirionai degree. 
This test was applied to sugar valued at 7 1,401), 039 dols. in , 
the year emling dune 30, 1904. It nm.st he rememhered i 
that the tariff is not a scientific jmper, thoiigli it makes use ' 
of scientific terms, and that tariff distinctions are not ; 
necessarily scientific distinctions. Often a very simple 
examination suffices to determine the tariff di’scrijitiou of a 
chemical, while to thoroughly identify it would be a gicat 
labour. 

One of tlie most important cases under the present law 
hinged on the meaning of the term “ derived from alizarin ” 
or “from antliniceue ” us applied to dvc-. The ehemicid 
view would include all the numerous derivatives. The 
position cf the (lov'ernment was, that tlie word was used 
in the ordinary seii.se of obtained or made iiom alizarin, 
and such was the final decision of the court. 

The variety of samples analysed calls, in the first place, ! 
tor a number of chemists with differing specialties. This is ' 
further required for the reason that in Custom matters one ‘ 
individual must be responsible for the report. No divided ; 
Tcspcmibility or work is possible, since the report may Le 1 
used us evidence in a Customs suit, in which case the i 
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chemist may be called as a witness. Hence all chemists* 
signing reports are on the same official basis ; and a large 
Customs laboratory is in fact a collection of small labom- 
tories, and not an organisation founded on the principle of 
division of labour. The most prominent requisite foi 
Customs analyses is rapidity, combined, of course, with 
reasonable accuracy. Thus volumetric methods are followed 
whenever the amount of w'ork renders them advantageous. 
The work bears the same relation to research analysis that 
journali.sm bears to literature. It must bo clear, definite, 
and to the point. Problems do, however, arise in which 
not much aid can be derived from published methods, and 
research is necessary. Kecently a case arose in which the 
<iuantitativc analysis of a sample of a mixture of three fatty 
oils WHS reqiiiied. These were identific'd us castor .and olive 
oils and oleic aeid. The chemist finally devised a method 
and reported u result, which the importer admitted was 
within -J per cent, of his foimula. I cinnot refrain from 
say ing that mueh difficult ami laborious work is avoided by 
the reaiimess of the importi'rs and manufacturers to furni.sh 
the Customs authonties niih ah necessary facts and data 
regarding their goods, so that a comjdieiitcd research 
often made a comparatively simjde venfieation. While 
contests on the construction of the tariff arc frequent, 
contests hetv\eeu (histonis chemists nnd importers’ chemists 
are almost unknown, as I am glad to pay' that both appeal 
equally anxious to airive at the tiiith. 

Broadly speaking, a knowledge of chemical technology 
is of equal value to chemical knowledge in ( Ti'^toms- 
matters; the origin, niaiiufacture, and uses of various 
articles often determine their dutiable ehdrueter quite as 
clearly as their chemical constitution. Here we are indebted 
to the , Journal of the Society of (Tiemical Industry lor a 
complete compi minim of teidinical information, and all the 
more valuable for being recent. 

AVhen the. impoiter is di'-satislied with tlu‘ duty levied 
upon hi.s goods, he can by protest or ajqieal obtain a new 
couNideralion of his ease liy tlui Board of General Ap- 
praisers. Here any chemical featuies that may arise are 
again carefully considered. San, pies are again aiuily''ed il 
necessary, and any new chemical iaets can be brought out. 
The Unstom.s chemical rcqiort is subjected to serntiny, and 
any erroi which may he detected duh allowed for I'hom. 
this Board an appeal imiy be taken to the I’liited States 
(’onrts, and freijuently tlie Uiiitetl States district attorney 
avails himself of the ■services of the Customs chemist. It 
w'ill ho noted that at eveiy step in this procednie the 
importer has ample opjtortunity to present both fact.s and 
arguments, and all chemieiil statements submitted are 
weighed and e\amiiied with tare and skill. 

Most of the (I'ustoms chemical work is peiformed in the 
laboratory attached to the. office of the Uiiiti'd States 
Appraiser at New Aork. The strictly chemieul work is 
aceompllshed by two chemists occupied witli metal ores 
and raetalhirgie'il pioducls, one with merchandise contain- 
ing alcohol, one with miscellaneous articles, including 
chemicals, fats, oils, paints, and drugs, one in estimating 
sugar ill confectionery, preserved fruits, &:e., and two with 
organic articles, together with a chemist in eburge. During 
the last calendar year 38,7.A1 samples of raw sugar were 
tested by the poluriscope, and 7.'il3 samples were chemi- 
cally toKte<l. Ill a note previously puhlishedju this Journal, 
April 30, 1900, 1 gave a rough classification of the samples 
received for analysis. The character, us well as the number 
of sampDs changes so much from year to year that a 
classification of this kind has only a temporary value. 
Nothing but actual experieiiee will give a correct idea of 
the character of chemical work called for. 

A similar rough classification of samples for the first six 
months of 1903 gives ; — Asplialt, 4 ; chemicals, 174 ; 
Chinese -wines, 02 ; eoal-tar dyestuffs, 30 ; coal-tar pre- 
parations, 33 ; condensed milk, 17 ; confectionery, crackera, 
&c., 181 ; drugs, 14; dyewood extracts, II ; earths, stone, 
coal, and minerals, 32 ; fats, oils, waxes, and soap, 483 t 
fcitilisers, 21 ; fruit in sugar, 173 ; fruit in spirits, 23 ; fruit 
juice, 197 ; glycerin, 33 ; lead bullion and metallurgical pro- 
ducts, 128; lead in cables, foil, and sheetE*, 106 ; metals and 
alloys, 1 93 ; medicinal preparations, 99 ; mfedicinal prepara- 
tions. alcoholic, 131 ; miscellaneous, 278 ; paints and colours^ 
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186; reaias, 7 ; spirits, 27 ; vinegar, 167; wine, 346 ; wood- 
pulp, 332. Total, 3510. 

It is not to by uoderstood that samples IVotn every 
importation of merchandise are tested chemically. The 
function of the Customs chemist is to supply the necessary 
knowledge to enable Customs officials to act correctly in 
cases of doubt or imcomplete chemical evidence. The 
identity of a chemical once established, only oceasioual 
tests are required. I do not think that it is an over-statement 
to say that the Customs revenue is as much indebted to 
chemistry for the proper collection of duties on many 
articles as the manufacturer is indehteii to his chemist lor 
their production and quality. 

While in no sense occupying a judicial position, the 
customs chemist is often called ujion to furnish the facts 
which point irresistibly to a legal conclusion, and it is not 
saying too much to state that the chemical evidence in many 
cases requires to be as carefully w'eighed by the ehciuist 
as the legal evidence. Oftiui judicial (lecisions are founded 
directly on the chemist’s report. W'liile this places u irreat 
rcsponslhility on the chemist, it also furnishes him with a 
high ideal — to aid in administering the law of his country, 
not according to any policy, hut with all the aid that a 
noble science can command m the interest of justice and 
right. 
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In the “cold ether method” the lead soap was digested 
with cold ether, the solution diluted to 500 c.c. in a spe- 
cially-niadc graduated tube, and an aliquot portion drawn 
off through a filter after the precipitate had settled. In 
the “hot ether method,” the ethereal solution of the lead 
soaps was boiled before dilution. 


©tntuarp. 


in fill SALVIX I'ATTINSOX, I'liA). 
Mkm«i:i; of Tirn Soi iicrv of (Aif’mk’Al Ivdfstry, ifcc. 

Hugh Salvin I’attiuson, son of Mr. Jnim Pattinson, 
public aiiaivst for Ne^vca5lle-on-T^ ne, received his early 
educational training at the Newcastle* Collegi* of Physical 
Scienc(‘, afterwards proceeding to Zurich, A\here, in 1877, 
he studied iii the Polytechnikiim, under Victor Meyer 
and (j. Lunge, ultimately taking the Pli.l) degree. So 
enthu''iasticully did he enter into this course of study and 
research, that it is feared he overtaved his strength, iind 
thus, nnfortumttely, laid the foundation of much sub- 
sequent weakness and suffering. Hetuming to Kiigland 
about lh(“ y(*ar 1883, he worked for some time in his 
father’s laboratory, afterwards becoming a partner Avith 
him. in this position he not only shared in the general 
work of the firm of J. and II. S. J’attiiisou, but also 
acted as joint public analyst with his father for the city 
of Newcastle and neighbouring towns. He was also, for 
some years, and so long as Ins otlier dufie.s and health 
would allow, a most effective abstractor for the eolumns 
of this Journal. 'I'lie follow mg are amongst the more 
important of his seieiititic and analytical papers;— In 
conpiiK'tion with Dr. W. Michler, ol Zurich, “Zwr 
Krnutuiss dvr Dipheuiil- imd JjltoltfIrerlnndun(/en,'* 
Del., 1881, 14, 2161 /i ; and I 'eher Tt'trumeJhfl- 
hinzidiUy' Her., 1^HI, 17, liS. ALo, in conjunction 
with his father, “ Ditri mirmtion of Araruic and Phos- 
phorus m Iron Ore.s, ’ this ,1., I8'J3, 119; ^^Prepa- 
ration of Samples of litch Argentiferous Lead for 
Assail," this j., 1892, 321 ; Detcrnunation of Man- 
ganese in Its Ores and Allotjsf this J., 1891, 333; 

Determination of Phosphonis in Ironf this J., 1895, 
443; ami Deternunation of Tinf this J., 1898, 214. 
'i’hoiigh enthuBiasm in all that lie nmlertook earrit'd him 
far, yet his work was grtatly hampered by his very 
delicate health, which necessitated at times prolonged 
peiiod.s of total rest and retirement. Amongst friends 
and more intimate associates alil^e, his constant cheer- 
fulness 111 the face of terribly adverse conditions, was 
not only a continual source of wonder, but also of 
inspiration. After a few days’ illness, be died at his 
homo in 'ryucmuiith on October 30, at the early age 
of 47. 
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I.-PLANT. APPARATUS AND MACHINERY. 

English PArKNis. 

Filtering Ajijxd alus. H. Mcohwart, Milnn. Eiijr. I’at. 
28,525, Dec. 28, 1003. Diider Intcrimt. Conv , Jan. lb, 
1903. ! 

The filti'i — which is of llu- closed typ»' with excliangeahle 
filtering iiiediuni, nrd in which the tilteriiig puit is airanged 
v/ithout un outer chuinhei, and is iihnost directly impinged 
upon by the lii|Uid to he filtered — luis its filtering medium 
covered with u thin sheet of filtering papi'r, pressed close to i 
the ‘‘Urface, in order to protect it from the jet or current of 
liquid to he (lltered, whieii is under presaure. — W. H. ('. 

Ftheovg Apparatus. A. Eoihes, IMiiiadelphiii. 

Eng. Pat. 17,772, Aug. 16. 1004. 

A Nt;MHEi! ot filtering cliamhers aie arranged vertically 
around a siaiidard which carries the supply and deliveiy 
pilies. J'iaeh filteiing ehainher consists of two hollow cones 
clamped together, ciirrjmg the filtering mediiiin Means 
for eonuecting and disconnecting the ehamherK wiih the 
supply and delivery jtipes are piovided. — W. 11. 

Drying Apparahi.'i ; JWw or Improved . E. Tobler 

and Jvheinisehe Welistuhl iind Apiireturinasehiiienfahrik 
(i. m. b. II., Duiker, Germany. Eng. J’at. 17,957, 
Aug. 18, 1004. 

The diy mg chambeis, of which there arc several, forming 
sectors of a vertical cylinder, aie so arranged that the 
heated air passes through them successively. The order in 
which they receive the air curroct may he altered, either by 
rotating the In dy of the cylinder while the cover is fixed, 
or by rotating the cover and adjusting suitable slides, the 
general direttion of the air current remaining unaltered. 

— VV. II. c. 

United States Patents. 

Temperature ; Means for Obtaining Liguid at a Desired 

. M. '1 reves, Turin, Italy. U.S. ]*at. 771, .512, 

Oct. 4, 1004. 

A roHTiON of the liciuid i.s heated and is then mixed with 
another portion wliieh has not been h(‘ated. Means are 
provided for maintaining the pressure on the liquid, for 
adjusting the proportions in which the two portions are 
mixed, for regulating the heat, am* for indicating the tem- 
perature of the mixture by means of a scale and pointer. 

— W. H. C. 

Condenser. F. .1, Weiss, Biisle, Swilzerland. U.S. Pat. 
771,515, Oct. 4, 1904. 

AIkans are provided for exhausting the air of a vacuum 
condenser iLdepenileuily of the cold water supply which 
enters its upper part. A trough or scries of troughs is 
arranged in the condenser to catch the water, which is 
conveyed by a pipe to a tank or series of tanks, and 
returned, by means of another pipe, to the condenser at a 
lower level. Thus the same water is used as spray several 
times. — W. H. C. 


Crucible-Furnace and Crucible. G. L. Smith, Newport 
News, Va. U.S. Pat 77 1.675, Oct. 4, 1904. 

A CKLCIKLK having a bottom lateral discharge pipe, closed 
b\ a plug at the i ml next the crucible, is arranged in a 
turnaee. The furnace lias a spiial jia.s.sage formed around 
tlie crucible, and a series of gas Ininiers, disposed tangen- 
tially to th<‘ crucible. Tile air fed to the burners is pre- 
heated, by the waste heat, in a heater-box situated in the 
flue.-W H. C. 

Fbengh Patbn'is. 

Pie-healing of Liguids ; Process for the . G. Taucr. 

Er. Put. 338,972. Aug. 7, 1903. 

The liquid to be heated is divided into tw(' parts. One 
part flows into a ^ essel divided into two compaitments li)' 
a plate, over which the Injuid must flow to reach the other 
compartment, from whence It is diawu olf through a pipe. 
The other pait of the liquid pa^si's through a heating 
jacket, and issues thioiigh perloratiou- in a pipe lying 
along the bottom of the ub{»\e vessel, where it mingles with 
the cold liquid flowing over the plate, heating it. — L. E. G. 

Heating Liguids ; Apparatus for . G. Tuuer. 

Er. Pat. 338,973, Aug. 8, 1903. 

'I’liB apparatus is built U]> of a number of units, consisting 
of two end chambeis eoniu'cted by a bundle of jacketed 
tubes, through which the lujuid to be heated flows. Thu 
various units are either inclined to the hori/ontal, or vertical, 
and are joined to each othei in zig-/aig fashion. Each unit 
IS jirovided with sejiarate blow-olT and draw-off cocks, and 
i eacli heating jacket is comu'ctcd h} a separate tube to the 
j main heut supply. — L. E. (1. 

Water- Bath for Heating Liquids, or Liquids Mixed with 
Solids. P. P. A. Andiicu. Er. Pat. 343,321, May 21, 
1904. 

I The appaiatus serves either for heating grapes to a tem- 
perature of 3.5“ C., and also for heating must or other 
I sugared liquors, and for sterilising liquors containing vege- 
, tul)l(3 or animal matter. It consists of a hollow cylinder 
i jacketed by another cylinder, the space between being filled 
, with hot water. Pipes traverse the inner cylinder, and the 
roateiials to he treated are passed through these, suitable 
inlet and outlet pipes being piovided. — L. E. G. 

Drying Apparatus for all Kinds of Materials. H. Diedrich. 
First Addition, dated June 2, 1904, to Er. Pat. 342,417 
of April 18, 1904. 

The material to be dried passts through a rotating hollow 
cylinder, and falls through holes situated at one end into 
another cylinder, concentric with the first. While traversing 
the cylinders the material is exposed to the action of a 
, current of hot gases, part of which passes through the 
) cylinders, and part around the exterior of the outside 
I cylinder. — L. F. G. 

, Filtering Element. Filter- und Brautechn.-Maschineu- 
1 Fabr. Act.-Ges. vorm. L. A. Euzinger. Er. Pat. 343,374, 
May 21, 1904. 

j Each element consists of two cylindrical plates placed one 
j inside the other, the plates being pierced by conical holes, 
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the bases of which are situated on the inner sides of the 
plates. The filtering material is pressed into the annular 
space between the two plates till of the consistency of 
cardboard. The liquid to be filtered is admitted into the 
inner cylinder, and the plates are suitably fixed at their 
npper and lower extremitieH.— L. F. G. 


IL-FUEL, GAS, AND LIGHT. 

Enolish Patents. 

Cohe Ovens. R. Kopper«, Esseii-on-the-l?uhr, Germany. 
Eng. Pat. Aug. 2:1, lyoi. 

In this coke oven the lieiiting flues are constricted at the 
point where they pass into the upper hon/.untal passage, by 
projections uf the bond courses or by similar means, so 
that the constrictions are narrow next to the chimney 
ilraught, and wider further iu\a\, the width ot these open- 
ings being adjustable by means of slides. The heating 
flues contain an arrangement ot nozzles for siippliiugair 
and gas so as to mix in a helical coltinm, as is described 
m Eng. Pat. 17,288 of H)(i8 (5sce 1 .S. I’at. 758,14b of 
1904 ; this J., 1904, 855.)— L. F. G. 

Fuel; Arfifiviai , aud the Manufartniv tlinvoj. 

J. J. Shedlock, (Jolchester, Eug. x^it. 21.800, Oct. 8, 
1904. 

.Sek Fr. Pat. 840,981 of 1904 ; this ,T., 1904, 81G.— T. F. 13. 

Coal Cas ; Mnnufacturv of , T. >cttle and \V. A. 

Padfield, hixetei Eng. Pat. 24,588, Nov. |2, 1908. 

The tar produced cn condensing the gas is pumped back 
continuously, in hnmed quantitie.s, on to the coal in the 
retorts, wliere it foniis coke and volatile bjdrocaibons 
'I'he process is applu able to the vertical retorts described 
in Eng. Pat. 12.5r.2 of 1902 (thi- J., 1908, 789).— H. B. 

(Jomhustihle Gaa from (^arbonaevou'i Liquids; Process 

and Apparatus Jar deiicratnip a . i\ Colion, 

Hornsby, N.S.Wk Eng. Pat. 18*291, Aug. 28, 1904. 

A OAUnoNACEOos lujuid. such as th(‘ residnuinof petroleum, 
i« forced, along with steam, into a etlimliical vessel which 
acts as a mixing chamber, the steam used having been 
superheated to sncii a di'gree that the temperature within 
the chamber is about 800 F. 'I'he mixture pas.ses through 
a pipe, closed at the ends lint Laving lateral perforations, 
into a second cyliruiiical ves.sel, arranged coaxially with 
the first, hut insulated from it by means ol asbestos or the 
like. This vessel, which serves as a retort and is maintained 
at about 800 F., has an outlet nozzle for the combustible 
gas produced ; it is kept at the required temperatuie 
preferably by arranging it to project more or less into the 
eomnusiion chamber of tlie furnace in wliieb the gas is ! 
burned. (See Fug. Pat. 20/284 of 1902 ; this J., 1903, 485.) 

— H. 13. 

XlNirKD States Patents. 

Gas; Apparatus for the Manufacture of . C. IL 

Claudel, Argenteuil, Assignor to (fie. du Garburateur 
Claudel, Farm. U.b. Pat. 772,131, Oct. 11, 1904. 

See Fi. Pat. 331,372 of 1908 ; this J., 1908, 1 122.— T. F. 13. 

Gas Purifier. R. 13. ]3rown, Milwaukee, VVis, 

U.S. Pat. 7 71,414, Oct. 4, 1904. 

I'liE gas purifier, which contains the usual grid for support- 
ing the purifying material, is provided with a removable 
vertical discharge -tube for the spent material, tho tube 
•consisting of a number of tube lengths telescoped one 
within the other aud extending down through the purifying 
material to the covered discharge-opening at the bottom. 

— H. 13. 

Electric Heating ; Apparatus for \_Ciirbide Produc- 

tion']. W. S. Horry. U.S. Pats. 771,349 and 771,250, 
Oct. 4, 1904. XI. A., page 1034. 


Feknoh Patents. 

liriqticttes and Agglomerated Combustibles ; Manufacture 

of . A. A. Chevalier, Fr. I’at. 843,248, May 

17, 1904. 

A NEW agglutinant, “ carbo-cellulose,” to which may bo 
added a little sodium nitrate and common salt, is used iu 
the manufaeture of briquettes. The “ carbo-eellulose ” is 
prepared by treating all sorts of vegetable refuse, such as 
fibres, wood-shavings, chiffons, straw', or dried herbs, in a 
lead-lined chamber through whioh a lead-covered mixiug- 
screw passes, with sulphuric anhydride for 50 minutes, or 
with sulphuric acid of (KF 13, Tho cellulose is thereby 
converted into a black mass, which on moistening becomet 
viscid and colloidal. A suitable mixture for tho briquettes 
consists of 98*2 parts of anthracitic coal, 5 parts of “carbo- 
cellulose,” 1 part of sodium chloride, and 0*8 part of 
sodium nitrate. — L. F. G. 

Combustible ; Manufacture of a for Heating the 

Contents of all kinds of Vessels. M. Bamberger aud 
F. llOclc. Fr. Pat. 818,724, dune 6, 1904. 

The combustible consists of finely-divided metals, such as 
iron, copper, or zinc, mixed with substances containing 
oxygen or sulphur, aud some indifferent material, such as 
clay, to retard the combustion. Suitable proportions are : 
8 parts of potassium permanganate, 4 parts of iron filings, 
and 2 parts of drietl plaster. 'I'ho mixture is formed into 
balls or plates, ami can be hardened by first moistening 
with water, and then drying.— L. F. G. 

Siemens Regenerative Furnaces; Process for Avoiding 
the Loss of Gas in — — A. Kurzwernliart. Addition, 
dated April 18, 1904, to Fr. Pat. 340,882, Jan. 25, 1904. 

See Eng. Pat. 831 1 of 1904 ; this J., 1904, 816.— T. F. 13. 

Gas and Air; Process and Apparatus for Preparing 

Mixturisof . Seias Ges. m. b. II. Fr, Pat. 338,907, 

Aug. 19, 1908, 

See Eug. Pat. 17,788 of 1908 ; this J., 19l)4, 859.— T. F. B. 

Gas Generator for We,ak Gas]. L. Geoty aud Soc. 
Nouvolle <iHs Ktablis.semeiit.s de I’llorme et de la Buire. 
Fr. Put. 848,010, May 9, 1904. 

The apparatus comprises a generator, a recuperator, a 
scrubber, purifiers, and a blower. Low-grade, bitumiuous 
fufi is fed into the generator, and descends first through a 
shoot or retort, and then over a conical deflector into tho 
combustion chamber. Whilst in the retort, the tarry matters 
are distilled off and are driven, by means of a fan, dowu a 
pipe which discharges them into the incandeBeent zone of 
the fuel. The gas jiroduced circulates round a steam 
generator arranged at the top of the apparatus, and then 
[lasses in succession through the recuperator, scrubber, and 
purifiers. The air-supply for the fuel is drawn in over the 
water in the steam generator, and the mixture of air and 
steam formed, after passing through the recuperator, enters 
the combustion chamber. The latter is provided with 
pokers and movable fire-bars for breaking up tho clinker. 

--H. B. 

Generator for Gas, Vapours, or for Supplying Liquids 
from Cloned Vessels. IL Desouches. Fr. Pat. 343,390, 
May 24, 1901. 

The apparatus is intended for distributing gas for driving 
motors or automobiles, hot liquids, or melted substances, 
aud consists of a series of closed vessels connected to a 
common supply pipe. Each vessel is a separate unit aud is 
provided with charging and discharging valves, and with an 
independent heating arrangement, which may be electric. 

— L. F. G. 

Gas Retorts. E. Dcrval. Fr. Pat. 343,699, Juno 4, 1904. 

A SLIGHT inward curvature is given to the bottom of the 
retort, for the purpose of sending the coal to the sides and 
diminishing the thickues.s of the charge along the middle 
line. A longitudinal vertical rib may alio be provided, for 
the same purpose, along the interior side of the bottom. 



ansverse ribs are fixed at intervals across the exterior of 
3 bottom, to increase the heating surface of the latter; 
lilst the top of the retort is made thicker than usual, in 
ier to prevent excessive lieating of the gas evolved. 

—II. B. 

Mineralmd Carbons for Arc Lamps. JI. ^lercier. 

Fr. Pat.34:t,(hJ8, June 4, 1904. 

addition to the usual ingredients employed in the itianu- 
dure of mineralised carbon electrodes there is added zinc, 
atitimony, or a mixture! of the two, either in the metallic 
ite or iu the form of compounds, such as zinc borate and 
'tar emetic, 'riie.se are said to increase the luminosity 
d steadmess of the are.— 11. B. 

III.-DESTEUCTIVE DISTILLATION. 

TAE PEODUCTS. PETEOLEUM 
AND MINEEAL WAXES. 

itrolcum ; The llijdrocarhcins in Ohio Trcufnn JJmesloyic 

y with Boil ih(j ]\hhIs a 1)01 c 2i;V C. ( '. F. Mahery i 

and (). B. Balm, Broc. Aiiier. Aead, Arts and Sc., 1904, J 
40, •‘15^3—384. (Seethis J., 1897, THr.) ^ 

LAiiGK representative sample of Ohio crude oil, having. | 
ij sp. gr. 0'8367 at ‘JO , and tin* pereentage eoinpo- i 
ion C — ])er cent., 11 1.3-91 j-er cent. 1 

-- 0-4H per eeiit, was disfdled under oidiuary pressure, i 
remove the fr.ictions boiling below 200" C. The re- | 
airider vva^ repeatedly fraetionated under a pressnie of I 
' mm. and furnished the following h}drocarbonh ; — I 
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None of the fractions showed evideiieo of decoinposilioii 
he lower-boiling ones were liiiuid, but that di.stdlnig at ' 
3'’ --217’’ (A was nearly solid at ordinary fempi'iatiires, ■ 
id the higher distillates were quite solid ovmg to their 
gh parafiin contemt (33 — .00 pei cent.). Jn refining the , 
avy distillates, gasoline was used a-' a solvent, the oils | 
herwise forming a jiersistent emulsion under the acid 
?atiiient. 'I'he above eomposition of the fraetions 
rplains the high specific gravity of the crude oil and j 
Btillates. The CwH 2 h series is probably composed of | 
e methylene hydrocarbons, pel Imps with com])lex side ; 
lains ; and the scries still poorer in hydrogen may contain | 
?o or more methylene riugs. — v . S. j 

etrnlcim ; The Hydrocarbons in Canadian , 7n(h | 

Hiyh Boiling Point. C'. F IMaber v and JA T. Numseu. ; 
IVoc. Aim^r. Acad. Arts, and Sc., 1901, 40, .334—340. i 

TDiiooAiiuoNfi of the series ChtH-:;/. from OioU-.m to ( I 
pre isolated from the fraeiious bciliug above 210 (\, .i i 
vver member of the series, riz., ('nll.>;, bciliug at IDC'^ C., j 
iviiig been obtained prevlou.sly ; M-hereas in Peuiisjlvaniu j 
I the series begins with and in Ohio oil with i 

iee preceding abstract). The provaleiice of this seiien, 
id of others still poorer in hydrogen, uecounts for the 
gher sp. gr. ot Chinadiau crude and refined oils. -0. t>. 

Petroleum'] Crude Od ; Hydrocarbons in Santa Barbara 

. C. F. JVIahery and C. V. Zoul. Proc. Amcr. Acad. 

Arts and Sc., 1904, 40, 340~34G. 

HE specimen of oil examined was from a submarine well, 
was of the consistency of heavy tar, with the sp. gr. 0* 9B46 


at 20'' C., and contained 0*84 per cent, of sulphur, 1*25 per 
cent, of nitrogen, 86*32 per cent, of carlmn, and 11*70 per 
cent, of hydrogen, a composition indicating the prevalence 
of h 3 'drocarbons poor in hydrogen. When distilled under a 
pressure of 60 mm., only small quantities passed over 
below 175^^ (1. A residue of 10 per cent, of the original 
quantity remained behind at 365^ V. The following 
hydrocarbons were isolated ; — 


— 

Poiliiii? Point fit 
j 60 nun. Pressure. 

Sp. pi . at 20” 

CnH» 

1 ivo-i.-,.', 

0*8621 

(hf.t I'lO 

17.-i-LS0 

O'SHOK 


' 190- PJ.% 

0*89P.> 

CiALi 

2 io- 2 Jr> 

0*8J»96 

(',,11,4 

2.'*)0-2.'.‘ 

0*9299 

(k-Mw 

1 310-31.3 

0 9451 


1 311)-:U.*) 

0 9778 


The presenci* of these hydrociirhons explains the pcculiai 
churacter of the oil. which is nnlilve any other examined bv 
the authors, and uffords an explanation of the conversion 
of petroleum, by slow evaporation, into natural tars and 
aspiialtums. — C. S. 

PnraJ/in Hydrocarbons ; Separation of S'll/d from 

Pctrolcumu'ithout Distillation, (1. F, \Iiiheiy utid (;. J. 
Siejilein. Proc. .\mei. Acini. Arts and Sc, P.IOl, 40, 
316—349. 

By exposing 3 kilos, of IVnii^ylvaiiia crude oil, iu a shallow 
pan. to a pow<*rful current of air for .30 days, (>6 ’67 per cent 
volatilised, the ainounl ofresidiu* being cijual m quantity to 
that left on distillation up to .300 (.). No further loss 
occurred on prolonging the exp()»ui-<' lor a vear. Tlie crude 
oil eoutained 75‘.'>1 per cent, ol (urbon and 14*18 per ecut. 
of livdrogeu, whilst tlie residm* cmtanied 86 • 16 fx'r cent, of 
carbon and 13*69 per cent. f»f liydrogcn. d'lie rcsidne 
solidified when eoided by ice, and it lunnshed on distillation 
28 per cent of a fraction jiassing over below ;>()0° ( , 6 pei 
cent, at ;t00’ — 360 ’ C., and a lesidne of 66 per cent, at the 
latter temperature. The solid hydrocarbons were detci mined 
by the Zaloziecki method : exiiactirig llie nisidue vvitli i'ufeel 
od, jn-ecipitating with alcohol, washing with a mixture of 
the two agents, extraction with bcuzene, and heating to 
140^ (\ for an liour to ( xped the last tiaces of tusid oil. 
This lieatmeiit funiislied 39' 6 ]iei- cent, of a greenish-black 
solid melting at 32' C. 'I'reatmeMt with 1‘iisel oil and alcohol 
gave a ligtit-hrovvn solid melting at ,'>7 tk, which, after 
jmnfication witli ether and alcohol, yielded a wliite pro- 
duct melting at 61 ' C. and liaving tlic sp. gr. 0*7966 at 
70 The piMventage eomjio.sition was. carbon, 8.')'37 
per cent.; hydrogen, 11-69 j)er cent. These results 
show that solid parafiin hydrocarhons are present in IVnn- 
sylvania crude oil, as natural constituents and that they 
are not di'-tillation products. Any decomposition during 
distillation icsnlts in an elimination of hydrogen and the 
conversion of the hydrncaihons into a lower series. 

— C. S. 

[Pcfioleuni] Paraffn Hydrocarbons ; Solid - that 

Collect in rciiaiH Od BV’//s tn Pcnvsylrania. (A F. 
Mabery. Proc. \mer. Acad. Arts and Sc., 1901, 40, 
349— 3.'*5. 

In certain of the Pimnsvlvania oil wells, (•.specially thost- 
arouTid Coreopidis, a light-yellow pasty mass is found in 
considenable quantities, and is utilised tor the production of 
vaseline, &c. No solid matter can he separated from the 
ma&B by filtration or pressure ; and it evidently consists of 
an emulsion and partial solution of heavy oil tractions and 
solid hydrocarbons, left by evaporation of the lighter 
constituents. The sample, examined had the sp. gr.i 0*8345 
at 60^ C., and furnished distillates pagsing over between 
19.5"" and 342'’ C. (50 mm.), leaving a residue of about 
31 per cent, of the original mass. The separation of tlie 
solids in the cooled distillates was effected by solution in 
alcohol- ether, followed by re-cooling and filtration; and 
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by this means the following solid hydrocarbons were 
identified : — 


Hydrocarbon. Symbol. ' ]\tclting Point. ! Sp. Gr. 


Tetraeosaiio | 50°-51'’ C. 0“7!tO0 nf (’ 

Uentrlcontiine.... (Milifi* i (b 0-7m)7 at 7o'M’ 

Jmrnoontann j , 67"’— as“ C. 0S(M5»17 bM;' 

'rolratncontium... t'ullr,, 7l°-7ti‘’(-. 0 scop at so’ (’’ 

JVntntnoonlano .. ; 7(V C. i 0*80.VJ at 80’ c! 


The oils separated b,v filterin;? the distillate s(‘em to belon^^ 
eliiefiy to the series with small amounts of hydro^ 

carbons of a series si ill poorer in hydrogen It is pointed out 
that the freezing; point of benzene eannot be relii'd on for 
molecular weight determinations of solids miieh above Co,)I4„ 
and even at its boiling point ibis solvent bi'conics uncertain 
Avith bydroearbous in the vicinity of ( \,„1 Ip,, ( )ther solvents 
are equally uueertuin, and niiphtbalene is unreliable foi 
substances with melting points approximating to its own. 

—C. S. 

Paraffin ; Composifion of Coinmernal . ( '. F. Mabery 

and H. II. Payne. Proc. Anier. Acad. Arts and Sc., 
P104, 40 , dOO (see this .1., 1902, 1271). 

To determine whether the hydroetirhons of commercial 
]>arafiin are identical Avith the solid constituents of the oils 
y itddiiig tliat suhstaiiei', a sample of commercial paraflin was 
distilled under a piesMire of 10 mm., care being taken to 
])revent decomposition by precluding the admission of air. 
The first fraction collected hclc-w 2:»() C.; and the final 
slightly brown residue, remaining at 350" C., weight'd only 2 
per cent, of the total substance (1,500 grins.). 1'he distillates 
collected in larger quantities at temperatures corresponding 
to those of hydrocarbons separated from crude oil, riz., 
250" — 258° t 90 grniB. ; 272 — 274" C , 45 grins. ; 282° — 
284° C\, 70 grins. ; '292"-- 294" ( '., 30 gnus. ; 310°- 31 8" C., 
35 grms. ^ 332'— ;;3 I" C., 20 grms/; 340 ’— 348° (k, 40 grms. 
In addition to the hydrocurbous previously hlcutified in 
jiarallin by one of tin* authors (hic. oit.') noiiocosanc was 
louud ; but the nielling ponns exhibit certain differences, 
cic , trieosant', 48° ('. (instead of 45'^’ (h); tctiacosane, 
50' — 51' C. (48° ‘J.) ; pentueosane, 53" — 54° (h (no 
cliange) ; hexncosane, 55° -50° C. (58° ; octaeosane, 

00° (h (no change); nonacosaiie, 02° — 63' ('. The solid 
hydrocarbons forming the bulk of commercial paraflin are 
cvidcntl) meniber.sof the senes ( and none of them, 
capable of being distilled, eonlain oxygen; nor is it reason- 
able to assume that they have been formed hy^ “ cracking, ’ 
this operation furnishing hydrocaihons of lower molecular 
weights. — ( '. S. 

Vasvhne, Cosmolinc, and similar Products; Composition 

of Commercial . ('. F. Maher 3 ^ Proc. Amer. Acad. 

^vrts and Sc., 1904, 40 , 351 — 362. 

( )ne hundred grms. of vaselino distilled under a picssuro 
of 15 mm. furnished 1 1 grms. of distillate up to 250° C., 
22 grms. at 250 —275’ C., 14 grms. ut 275°— 300° C., 
18 gima. at 300°— 325° C., 7 grms. at 325°— 350° (k, 
20 grins, at 350°— 360 Ck, and 0 grms. of residue. All the 
distillates were pale yellow, vith a slight fluorescence when 
melted. The first fraction was a heavy viscous liquid, the 
others semi -solid, and the residue brown. By treating the 
second and final fractions with ether and alcohol, solid 
hydrocarbons, melting at 70° C. and 77° — 78° C. respec- 
tively, were obtained, resembling the solid paraflin hydro- 
carbons. Vaseline therefore consists of heavy oils of the 
series C«,H2», Ckillaa - 2, and CaH 2 rt- 4 , with solid paraffin 
hydrocarbons, the latter being sufficient in quantity to 
saturate the former and produce an emulsion. Itefinery 
** scale ” paraffin consists of solid hydrocarbons of the 
series CwH2« + 2> and heavy oiks of the above-named scries, 
in which they are more soluble than in the lighter oils of 
their own series.— C. S. 

Indophenine Reaction. F. W. Bailer. XXIIL, piige 1047. 
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Umtet) States Patents. 

Wood; Process of Destructive Distillation of ResinonB 

. C. E. Broughton, Savannah, Ga. U.S. Pat, 

771,70G, Oct. 4, 1904, 

Resinous wood is treated in a retort w ith superheated steam 
under pressure, at a temperature of about 300® F., whereby 
tbe light turpentine oils are removed “ without being 
rendeicd empyrcumatic ” ; the temperature is now raised 
to 4.50° — .500' F. by application of external heat, steam 
being still injected, and the distillate is collected in 
.suitable fractions. When no further distillation occuwi, 
the heating is continued by external means alone, at a 
temperature of about 800° F. ; the creosote and tar oils 
arc collected, as before, in suitable fractions ; and the tar 
is diaivn off from time to time, thus leaving pure charcoal 
in the retort at the completion of tbe process. — T. F, B. 

Atnmonium Sulphate ; Saturating Apparatus for Recover- 

iu(j . K. Zirapell, 8tettm, Germany. U.S. PiU. 

772,390, Oct. 18, 1904. 

See Eng. Put. 0891 of 1904 ; this .L, 1904, 060.— T. F. B. 
French Patkitt. 

Tarring or Asphalting Roads; Product for — — , and 
Process for its Manufacture. L. Preaubert and G. A. 
Tlmbc. Fr. Pat. 342,898, May 5, 1904. IX., page 1029. 

IV-COLOUEING MATTERS AND 
DYESTUFFS. 

Trinitroxiflcnol ; Symmetrical-—-^. E. ICuecht and 
E. Hibbert. Bcr., 1904, 37, ^^477 — 3479. 

Five grins, of pure symmetrical xylonol were dissolved in 

50 c.c. of equal parts of ordinary and of 20 per cent, 
futniiig sulphuric acid, and wtirmed for 1.5 minutes on the 
water-bath. After cooling, 1 1 • 0 grms. cf nitric acid of 
rp.gr. 1*415 were added, and the whole warmed on the 
water-bath afti'r standing for some time. It was then 
poured into 300 c.c. of w'atiT. The precipitate was flltereil, 
washed, aud dissolved in boiling water, there being a slight 
iiiholuble residue. On adding potassium chloride in excess 
to the hot solution, the potassium salt of trinitroxylenol 
crystallised out in browniah-yellow crystals, from which the 
tree acid was liberated by boiling dilute hydrochloric acid, 
aud recrystallised from water. It is less soluble in water 
than picric acid, and dyes w'ool in redder shades in contrast 
to the corresponding trinitrocresol, which gives very 
greenish-yellow dyeings. It gives no reaction with potas- 
sium cyanide, Avhereas picric acid gives the isoparpnric 
acid reaction aud trinitrocresol an orange-red coloration. 

— E.F. 

PhcnyJdtazoaminobenzenc ; Substituted Derivatives of——. 
L. Vignon and Simouet. Comptes rend., 1904, 130, 
509—571. 

51 asTiTUTED derivatives of phenyldiazonminoberreene wer6 
i-asily. obtained by combining substituted phenyldiazonium 
chlorides with diphenylamine in alcoholic solution in 
presence of sodium carbonate at 4°— 5°C. Descriptions 
are given of the substances obtained from the diazo 
derivatives of the following amines : — o-, m-, and jn-nitrani- 
line ; 0 -, m~, and /i-chlorauiline ; J .2. l-dichlorauiline ; 

1 .2.4.6-trichloramline ; o-, m-, and jp-bromauiline ; 1.2.6- 
dibroraaniline ; 1 . 2 . 4 . G - trihromaniline ; p - iodoaniline ; 

1 .2.4-di-iodoaDiline ; o- and p-anisidiuc. All these com- 
pounds possess the general properties of diazo-amino com* 
pounds. In general, they are unstable, the stability 
apparently increasing with the number of substituent groups, 

— T. F.B, 

p-Phenylenediamine ; OAdation Products of—. E. Erd- 
mann. Ber., 19U4, 37, 2906—2913. (See this J., 1904/ 
885 .) 

Hydrogen peroxide solution acts on a dilute aqueous 
solution of p-plienylenediamiue to form a substance of the 
formula (CeHeNj)^, which was found to be identical with 
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Baudrowski’s base. The leactiou thus proceeds accordin;^ 
to the equation : 3C'fiH4(Nn2).2 + SHjOj - Ci^HijiNe + ClloO. 
The formula of Baudrowski’s base is probably — 

(S ILOoC^Hj . N ; CcU, : N . CflH,(N Hs)^. 

On oxidifiin^j p-pbenylonediainiue solution with hydrogen 
peroxide whilst boiling, ammonia is formed, and also a 
volatile sub'^tauce, causing coughing, which was found to 
bequiu(jije-di*imide. When very dilute solutions of/j-phenyl- 
enediaminc are treated with 1 molecule of lead peroxide 
paste below 12'^ C., quinone di-imide is formed. The solu- 
tion is yellow, turns brown when spotted on japer, gives a 
green coloiatlou with dilute acids, and gives the indamino ! 
reaction with aniline hydrochloride. After standing for some 
time, the indamiiie reaction can no longer be obtained, and 
on acidification and evaporation, u sufrariine-coloured liquid 
is obtained, from which, after evaporation almost to dryness, 
alcohol extracts a yeliowish-rt‘d fluorescent dyestuff with 
the properties or phenosafrariini*. The solution ot qninone- 
di-iinide obtained from p-pheiiyleucdiamiue solution and 
lead peroxide yields quinoiic on poiiiing into dilute sul- 
phuric acid, and p-phenylenediamiiieHulphonic acid with 
sodium bisulphite solution. Quinone-di-imide irritates the 
respiratory organs strongly, and is also a strong poison. It 
therefore demands care in handling, especially as it is 
olatile.— T. F. 


where the three nitrogen atoms are united in a so-called 
“ triazine chain.” By the use of this formula, the mechanism 
of the transformation of these salts into the unstable tri-acid 
salts, and then to the stable, colourless salts of tetrabydroxy- 
cyclohexanerosiimline with excess of acid, and also the 
I transformation of rosaniline carbmol in presence of acetic 
I acid into the colourless salt and then info the coloured 
i rosaniline salt, are easily e.xphiined (see this J., lt>04, 979). 

' -T. F. B. 

Naphthol Yeliow S. K. Knecbt and E. Hibbert. 

Ber., 1904, 37, 3475—3477. 

l)iNiTuo-u-NAi’iiTHonsMU'HOMC ilcid was rocrystallised re- 
peatedly from concentrated hydrochloric acid. As so 
obtained the free aeid contains 3 mols, of water of crystal- 
lisation. It is very soluble in water and in alcohol. The 
normal potassium salt has the formula C,olI,(OK )(S03K) 
(NO..).^ + lULC), aud is much nioie soluble in w’uter than 
tiie technical product. If was not found possible to obtain 
a inoiiopotassium salt. The sodium salt crystallises with 
3 mols. of water, and is iniich more soluble than the 
potassium salt. The ammonium, calcium, magnesium, silver, 
aniline, aud ;>-nitiauiliiie salts were also prepared and arc 
described. — E. F. 

Iminedial Pure Blue, 11. Gnelim and F. Kaufler. 

Ber., 1904, 37, 3032—3033. 


Hydroxyjuchsoncs. F. Sachs and R. Thouet. Ber., 4904, 
37, 3327--3334. 

BE^/o^HI‘:^■o^K chloride was condensed with pyrocatechol 
in presence of concentrated sulphuric acid, 3.4-diby- 
droxytriphenylcarhinol (Cf, 115)2. ( ’(011)C,,lIg(On)., being 
thus formed. On heating, for tw'o hours, to HO'^ — 105" ( 
this substance loses 1 molecule of water, and forms the 
quiu-2-b\droxyfuchsoiie (F^Hi).^/;^,,!!.^^)!!) (), a dark- 
orange powder. This compound dyes wool in yellowish- 
brown shades, intensified by siibseiiuent tieatmeiit with 
copper sulphate or potufrsium bichromate. It dyes brdhn 
on alumina niordaut, brownish-black on chrome, and violet- 
black on iron mordant ; it also dyes on zinc, iiraniuin, 
cerium, iiickL*!, cobalt, /ircouium, and yttrium mordants. 
Benzoyl veratrol was condensed with pyrocatechol in presence 
of aluminium chloride, to form 3.4-dihydroxy-3'.4'-di- 
methoxytriphenylcarbiiiol ((V,Hr,) (Oil) C [C5H3 (OH).^] 
[Oi.UaCOCH.Ool^ which is very similar in properties to the 
nonmethoxylated carhinol. It dyes on mordants, and Ios(‘s 
water at 80' C., forming the fuchsono. Michler’s ketone was 
converted into the conesponding chloride, and condensed 
with pyrocatechol in presence of strong sulphuric acid. 
Liebermann’s Proto-blue [(rH;i).2N [C„H3(OH)2] 

OH was thus formed. — E. F. 

Triphenylmcthane Dyestuffs ; Nature of the Bases of . 

A. llantzsch. Ber., 1904, 37, ^431 — 3440. 


In a previous communication (this J., 1901, 781) the 
authors described a subslauce obtained by brominating 
linmedial Pure Blue, which they concluded to he tetru- 
broiuodimethylamiuotliiazoiie. 'lliey have now obtained 
i the same substance, with identical properties, by hromiuai- 
: ing Bernthsen’s Methylene Violet, wliicdi is diraethylamino- 
! thiiizone, obtained by treating Methylene Blue with silver 
oxide. This result confirms the authors’ previous con- 
j elusions. — E. F. 

I 

[ Jndophentnes ,• Some Neir . II, Oster. 

I Ber., 1904, 37, 3348— 33.VJ. 

I NiTKO-iM)oniKxNiNj: ((74J,[N0J NO)(( ’JI3S) was obtained 
in the usual manner from nitro-isatin and thiophen. It is a 
I d;irk-blue powder, solul>le iii coneeutrated snljfihuric acid 
I with a pure blue colour, and almost msolubh' m other media. 

! Carbmdopheuine ((J(,ll4N( K) .((;,H,S) was made by con- 
I densing tliiopheu with phthuloue-iimde — 


C5H4 


co.c.on 

CO.N 


! the oxidation-product of carbindigo. It is deep blue and 
j has very similar jirojicrties to nitro-indojibenine. iSIono- 
isatiii-iudophtheniue (F'^I I iN ())((;, .HjS.,) w'us obtained by 
! condensing equimolecular amounts ol isatiu and ihio- 
! phthen — 

('ll - C - CTI 


Thk author criticises Ba(?yer and Villiger’s views as to the 
nature of the bases of triphenylmethane dyestuffs (this J., 
1904,802), and points out that the electrical conductivity of 
solutions of salts of these dyestuffs 10 which caustic soda 
solution has been added indicates the presence of true 
ammonium bases of the type R-jA/: C,,H4: NH^OH. These 
gradually split off water to form anhydrides Rj: C: C6H4: Nil, 
the so called “ base.s ” of Baeyer aud Villiger. According 
to the modem dissociation theory a true base must contain 
a hydroxyl group which is dissociated in aqueous solution 
to form a hydroxyl ioo. — E. F. 

Jlosaniltne Salts ; Constitution of aud the Mechanism 

of then Formation. J. Bclimidliu. Comptes rend., 1904, 
139, 002— G04. 

In place of the qiiiiionoid formula proposed by Fischer and 
Nietzxi for losaniliuc mono-acid salts, the author suggests 
the follow mg : — 


HaN-a,!!, 

U3N.CBH4 


> C:C6H^:NC1 


CH.S.C^S.UH 

It forms a grey powder. If tliiophthen is condensed with 
excess of isaiin in presence of a large quantity of sulphuric 
acid, di-isaiinindophthenice (41^11 iM>)2(^"flH3S2) is formed ; 
it is a dark-blue powder. Monobromo-indophtheniue, from 
nioDobromo-isatin and tliiophthen, and carbindophtheniue, 
Irom phthalone-imide and thiojihthen, were also prepared. 
Phenanthraijuiuone was also condensed with both thiophen 
aud tbiopbthen. 'The products are green powders, soluble 
in concentrated sulphuric acid to a dirty-green solution, 
instead of the bright blue of the indopheuines. — E. F. 


Brasilin and Hcematoxylin. J. Herzig aud J. Poliak. 
Monatsh. Chem., 1904, 25, H71— 893. 

The authors discuss the different formulae which have been 
proposed for Brusilin, riz., 1 


(OH)CbH3 


/ 

\ 


0 CH 

CH(0H).CH.CH3 


■)>C.H,(0H), 


by Perkin (this J., 1902, 110), 



Nov* 16, 1904.] 


1025 


JOUENAL AND PATENT UTEBATITEB,— Oih 17. 



by Werner anti Pfeiffer (Chero.-Zeit'»., lf)04, 3^ .190,420). 
None of those forrnuho are considered by the* authors to 
be satisfactory, hut they think that tliore a possibility of 
nnraerous tautomeric and also of stereoisonieric forms. 4’hey 
criticise Kostanecki and Lloyd’s atateiiient that the two 
isomers cannot he stereoisomers, because 

they behave differently on nduction and oxidation (see 
this J., 1903, 902). With cold concentrated sulphuric acid 
trimethylbrasdone yiidds an isomer which contains a very 
acid hydroxyl ttroup, is partially Dn'cipitated from alkaline 
solution by carbon dioxide, and does not react with hy- 
droxylamine iijdrochloride to form an oxime. It is very 
readily alkylated. The monomethvl ether does not split off 
water with acetic anhydride and sodium acetate, and can he 
readily saponified by alkali, with formation of its mother- 
substance. d'lie corresponding products from tetramethyl- 
haimatoxyiiii arc very similar in projicrties.— P. V. 

C/iromophors ; lo)iisation of . IT. Decker. 

Her., 190L 37, 2938—2941. 

Cetitain ammonium-, oxoniuiu-, and thionium-iodides and 
bromides are eoloiired m the solid state, hut are decolorised 
by solution in a l:ir/;e quantity of water, owin^^ to dissocia- 
tion into colouiless ions. lu these cases iodine and bromine 
form chromoplionc groups with pentavalent nitrogen or 
quadrivalent sulphur or oxygen. A chromophoric group is 
only formed if the nitrogen itself forms jiart of an aromatic 
ring. Thus the aliphatic ammonium iodides and dimethyl- 
diphenyhimmo'iinm iodide are colourless, whereas pyridi- 
niummethyl iodide is ydlow. ^J’he iodo-alkyhites ol (luiuolme 
and isoqiiinoline are still more strongly coloured. The 
colour IS mtcnsified by the intioductiou of bromine- and 
uitro-gronps into the an'matic nucleus, orange to garnet-red I 
bodies being thus formed. 6 .8-I)initroquinolincmetlnl 
iodide forms reddish-blatk needles which give a colourless 
solution in water. 5-Nitroquinolinemethyl iodide forms a 
red solution in alcohol or in a small amount of water. If 
portions of such a solmion are diluted to an equal extent 
with alcohol and with water, it is found that the water 
causes decolorisation, whereas the alcohol only does so to a 
small extent, showing that its power of ionising the siih 
stance i.s very much smailer. A solution of the same 
compound in chloroform is raspberry-red in colour, iitul the 
colour IS unchanged on addition of more chloroform, but 
lA completely destroyed by shaking up with water, which 
dissolves and ionises ihe iodide. The corresponding corn- 
ponuds of the acndiuium series arc still more highh 
coloured, even the lou of methylacrullnium possessing a 
yellow colour The highly-coloured salts in this cas(‘ show 
on dissociation the pale-yellow colour of the loii. The 
introduction of phenyl groups increases the intensity of the 
colour. Thus ms-pheuylaoridine is slightly coloured. Its 
tertiary and quaternary salts are strongly yellow m colour, 
and the latter dye animal fibres. — K. F. 

Roeaniline and Pararosanilaie ; Method of Rapidhj Dis- 

thigidahnig between . It, Lamhiccht and H. Well. 

XXIII., page 1047. 

Magneiium Amalgam ag a Reducing Agent. T. Evans 
aod W. C. Fetsch. XX., page 104L 


English Patents. 

o-Nitro-o^amido-p^acetamidophcnol, and Dgestuffs [Azth- 

dt/esttiffs] therefrom ; Manufacture of K. R. 

Kunsford, Upper Norwood. F>om L. dassella and Co.* 
Fraakfort-on-Maiue, Germany. Eng. Pat. 24,409, Nov 10* 
1903. ■ " 

;> Acktaminopjiknol is energetically nitrated in strong 
sulphuric acid solution. Dinitroacetaminophenol (OH- 
NO,:NIICOCH,-NfL» 1:2:4:G) is thus formed. On 
reduction with suitable reagents, such as alkali sulphides, 
j tins compound yields o-nitro-o-amiuo-p-iicetamiuophenol. 

I On diazotisiition this latter compound is transformed into 
an orange-ycliow di:izo-conij)OuDd, which combines with 
the sulphonic acids of aminonaphthoU and dihydroxy- 
naphthalcncH to form dyestuffs which dye wool in even 
blue shades changing to bluish-green on subsequent 
chroming, these latter shadi-s being very fast to washing 
milling, and light. — K. F. 

0.rganthra(punones [ Erglh rohydroxg -anthraq uhione^ A »- 

ffiraru/in, and ('hrt/sazin] ; ' Manufacture of H, 

E. New Ion, Loudon. From Furhcufiibr. vorm. F. Payer 
and Co., Klbertdd, Germany. Eng. Put. 2ri,:)41, Xov 23 
1903. ■ ■ " 

Skk Fr. Pat. 330,867 of 1903, this J., 1904, 438.- -T F. H. 

i 

! Azo Colouring Matters ; Manufacture of New , and 

I of Colour Lakes therefrom. H. E. Newton, l*oii(lon. 

I From Farbciifahr. \onii. F. B.i)cr and Co., Klbcrfcld* 

I Gi-rmaiiy Fug P.it. 28.503, Dc^. 29, 1903. 

I See Fr. Pat. 337,942 ol 1903 ; this J., 1904, 543.— T. F. p. 

Ink. W. Iloscnliaiii. Pirminglmm. Ell'^ Pat. 20.951 
Dec. 9, 1903. • - • • , 

An ink, suitable for writing upon very smooth surfaces, i.s 
])rcj>arcd h} adding tin* necessary colouring matter (p’ro- 
Icrably m the iorm of a metallic oxide) to a solution 
j containing sodium alnmmato and sodium silicate. This 
j solution is best prc'parcd by adding 40 gnus, of 11*2*5 per 
I cent, solution of sodium aluminati* to 150 grms. of strong 
coiumeieial soiliiim silicate solution and 20 cc. of w-afer ^ 

I -T. F. P. 

United States Patent, 

Anthracene Dyestuff. It. Holm, Mannheim, Assignor to 
Jhuli-dic Aniliii und vSod.i Fabrik, Ludwigshufen-on- 
Ithiuc. U S. Pat. 767,2.59, Aug. 9, 1904. 

Hy melting with alkali hydroxidi*, diarniuoanthniquinones 
or then sul]»home acids, dyestuffs are obtained very similar 
111 properties to Jndaiithrene, which d.>(' hiown shades, 
tunung grey on exposure to air, Irom hydrosiilphite solu- 
tions m preseuee ot alkali ; the shades obtainable are very 
hist, the dyestuffs Irom 1..5- and 1 .8-diamino-iinthraquD 
nones jrive reddish-grcy shades, whilst those from the 1 . 3 -, 
2.C-, and 2 . 7-derivatiu*s give grecuish-grev shade®. 

— T. F. P. 

French Patents. 

AcetylJiaminophenol.su/phonic Acid and a Bluish-Black 
[Azo] Dyestuff for Wool, susceptible to Chroming 

denned therefrom; Process Jor Producing an l’ 

Munuf. J.yon, Mat Col. First Addition, dated July 20 * 
1903, to Fr. J’at. 3.37,01 1 . Feb. 4, 1903. ' 

See Eng. Pat. 17,792 of 1903 ; this J., 1904, 782.— T. F. B. 

Acelyldkminopheuolsulphonic Acid and a Bluhh-Blach 
{Azo\ Dyestuff for Wool, susceptible to Chroming, 
dertred therefrom; Droeess for Producing an -■ 
Munuf. Lyou. Mat. ( 'ol. Second Addition, dated July 24* 
1903, to Fr. Pat. 337,011, Feb. 4, 1903. ^ * 

See Eng. Pat. 3162 of 1903 ; this J., 1904, 56.— T. F. B. 

Monazo Dmtujf.i susceptible to Chroming on ihe Fibre t 

Production oj . Hadische Anilin und Soda Fabrik 

Fr. Pal. 338,930, July 30, 1903. 

See Eng. Pat. 16,995 of 1903 ; this J., 1904, 7l2.^T. F* B. 
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v-Hpdroxyazo Dt/estujfn {^Azn Dyentuffit'] capable of being 

Ckt'omed on the Fibre ; Production of . Soc. 

"Badifiche Anilin und Soda Fabrik. First Addition, dated 
Feb. 26, 1904, to Fr. Pat. 33B.819, Dec. 17, 1903. 

In tlie process described in the main patent (tins J., 1904, 
820) an a riaphth>lamine(li* or trisulphnnie acid is diiizotiscd 
and the diazo compound converted into an o-li}droxydiazo 
compound by standing in neutral, weakly acid or weakly 
alkaline solution. In this process suljihurous acid is 
liberated which partially prevents the o-hydro\ydiazo com- 
pound from combining to form azo dyestuffs. This is 
avoided, according to the present additional patent, by 
effecting the change in presence of chlorine <»r an alkali 
hypochlorite, or by acting on the diazosu [phonic acid with 
these reagents. The resulting hydroxydiuzo coinjiound is 
then treated in the usual manner. — E. F. 

Dyestuffs of the Anthracene Series [^Anthraccne Dye- 
stuffs] ; Profluetion of . Soc. Anon, des I'rods. 

F. Bayer et Cie. Fr. Pat. .343,608, iMareh 99, 1901. 

l-AMiNO-2-ii\LO(iKNo-ANriiu\(:T iNONE, 2-amiuo-l-halogeno- 
anthraqninonc, or their derivatives, are treated with a metallic 
salts, such as cupric or zinc chloride, in presence of solvents 
or diluting agents. The presence of weakly basic eom 
pounds such as sodium acetate is advantageous. The 
products, which aie the derived hydrazines of antliraqui- 
uorie, arc transformed by alkaline reducing agents into 
hydrogenated iiroducts, which ate used for printing and 
dyeing cotton by the same methods as are used in the case 
of indigo. Bnglit and fast blue to green shades are so 
obtained. 


V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS, AND FIBRES. 

Enolish Patents. 

Dyeing Vais [for Bobbins]. T. de Naever,Al()st, Belgium. 
Kng. Pat. 20,942, Sept. 29, 1903. Under Internat. Conv., 
Oct. 7, 1902. 

The principal feature of the vat i.s that the dye-bath is 
admitted to it on a surface considi'rahly larger than the 
outer one, so that, by circulating the liquid by means 
of a force pump, pressure is produced. The bobbins 
are packed liorizontully in the vat, which is preferably 
of conical form, and which is provided with a lid or 
cover, openings in which serve for the introduction of the 
dyeing liquid; this cover is also provided with a flat, 
perforated jdate, so as to ensun* even distribution of the 
liquid in the ^at, the bottom of which is also in the 
form of a perforated i)!ale. The liquid is contained in a 
jacketed boiler, over which the vat is mounted, the joints 
being made air light. The force pump abstracts the hot 
liquid from a tiitu' in thi* bottom ot this boiler. This 
I ensures that the ily(‘-hath is not dilut(‘d by steam. The 
i interstices between the bobliins m the vat aie filled by 
I means of “ partial diaphragms ” of special form, which are 
I the subject of one of the claims of this ‘specification. 

I (tdoiiipare Fr. Pat. 334,828 of 19(13; this .1., 1904, 185.) 

- T. F. lb 


I Shiidc on 

DyestulT old allied w Oil— 1 I'liaioi (liiiiK'd 

j Cwttoii. 


l-AnMiio-il-brniiioaiithrft(|uiiion(‘. i blue. 

1-Met1i v’laiiuno-2-l)i'()iuoiinthni(|iun(me. ! Pure blic'. 

1 .4-l)iaTnmo-2d)rom(iimthi’ii(iuiii(mt‘. ' Olivc-i'rovn. 

1 . dihi (minmOlinuimnoiic (0’<‘cn. 

l-A Ml 1110-2 hromo-rj-iiitt’otinlhraqnmoiic. Bluish-p:rcy. 

I-Ainino-2-l)i’oni()-l-j)-toliud(iinit iiriuiuinoiie, 01ivc.u:ic(*ii. 

l.:]-Dibroino-2-animoantliriiquiiioii(‘, | (Ircenish-bliic. 


— K. F. 

Black Dyeduff [Sulphide Dyeshff ] for ('oiton ; Produc- 
tion of ■ — M, K. Oebler. Ft. Pat. .343,282, May 18, 
1904. 


I Dyeing, Bleaching, Degreasing, and Met censing Textile 

I JSfatei lals ; Ajipaiah/s for . '!’ de Naeyer, Alost, 

' Hclgium Kng. i^at. 20,959, Sept 30, 1903. Under 

I Jnternat. Con\., Dec. 31, 1902. 

I Tub apparatus is similar in piiiiciple and form to tliat 
! descrilu‘d in Kng. Pat. 20,942 of 1903 (si'o pieceding 
i ah'straci). In addition to the lurious foatines therein 
: described, the disehaige nporture of the vnt is provided 
I w'itb an automatic valve or cock, winch, hy means of a lever 
I and weight, maintains the ajif rturc closed until the desired 
I pressure is reached, whmi the lalve is opened, ami ttu' 
j ]>ressuie is reduced, in order to obtain normal circulation 
of the liquid, thus cusuriug ninlorrn treatment. Pressure 
I gauges, water level, and tlierinometcrs aie also provided 
, for facilitating the control of the proi'css.— 'f. F. B. 


4-\MiN0-3*CUL0U0-2'.4'-DiNiTH0T)iiMiKNVi,\MiNE, obtained 
by condensing chloro-j;-phenylencdiamine with 1-chloro- 
12. 4-dinitrobenzene, is melted with sulphur and sodium 
sulphide. The dyestuff so obtained dyes wool lu very fast 
shades which become brighter and bluer by treatment with 
oxidising agents oti the fibre. — K. F. 

Green Sulphide Dyestuffs ; Preparation of . Fabr 

de Prods. Uhim. ci-d. Saudoz. Fr. Pat. 343,377, May 21, 
1904. 

1 - ALIUIYL -A-p - HYHKOWAl.lMIYLNAl'UTHYt.ENEDlVMlNE 
sulphonic ac-uls are iieated with suljihur and sodium sulphide 
with or without the addition of copper or of copper salts. 
It is found that the most suitable eompouiuls to use are the 
leuco-coinjjounds of sulphonated indophenols formed by 
the Bimultaneous oxidation of p-amiuopheiiol or chloro-/)- 
aminophenol and phcnylated «)i* tolylated l-naphtliylamine- 
<), 7, or 8 monosulphonic acids. The employment of alphy- 
lated derivatives containing chlorine or methyl groups is not 
advantageous. The prisluets dissolve in w ater lorming bluish- 
green to yellowish-green solutions, from which they are pre- 
eipittited both hv acids and by excess of alkali hydroxide. 
They dissolve in imucentrated sulphuric acid, to fewru steel- i 
blue solutions. The products obtained from 1 p-hydroxv- 
phcnyl-4-naphthylcnediaminc-8-sulphouie iiciil dyes cotton 
in bright bluish-green, that from l-p-hy droxyphenYl-4- 
naphthylenediauiine-C (or 7-) -sul phonic acid in yellowish- 
green shades. — K. F. 

Lakes [from Azo Dyestuffs] , Piocess for Pieparing New 

. Soc Anon. Prod. F. Boyer et t3e. Fr. Pat. 

343,631, June 1, 1901. XTII. A., page 1036. 


Bleaching Tcjiilc Fabrics and. Fibres. ,1 AVakefield, 
Cockennonth, Cumberland. Jhig. Kat, 2(1,521, Dec. 4, 
1903. 

Veoetaiii.e fibres or fabrics are bleached by treatment, 
first III a bath containing bleiiching powder and alkali 
permanganate, und then in an acidified solution of sodium 
bisulphite. — T. F. B. 

Uniteii States Patems. 

Dyeing Cops; Apparatus for . R. Rawson and 

K. Lodge, Huddersfield. I'.S. Pat. 772,581, Oct. 18, 1904. 
See Fng. Pat. 10,0.35 of 1903; this J., 190), 543. — T. F, B. 

Printing with Jndanthrene. V. Jciinmairc, IMulhausen, and 

R. Bohn, Mannheim, Assignor to lladisohe Anilin und 
Soda Fabrik, Lmlwigsbafeii-on-Rhine, Oermany. U.S. 
Pat. 772,237, Oct, II, 1904. 

See Fr. Pat. 313,772 of 1901 ; this J., 1902, 312.— T. F. B. 

Orthonitrophenyllactokefone ; Printing Compounds of . 

S. Kicbhart, St. hons, Assignor to Soc. Chira. Usincs du 
Khuae, Ancien. Gilliurd, P. Moniiet et Cartier, Lyons 
France. TT.S. Pat. 772,560, Oct. 18, 1904. 

See Kng. Pat. 9336 of 1902 ; this J., 1903, 302.— T. F B. 

Oxidising Sulphur Dye [Sulphide Dycstiffs on tile Fibre] 
H. J. Cooke, New York, Assignor to A. Klipstein and 
Co., East Orange, X.J. U.S. Pat. 769,059, Aug. 30, 1904. 
SuLemiiE dyestuffs are oxidised on the fibre by means of 
1 ozone, produced by the nctiou of air on essential oils, such 
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as tarpentme oil, piue oil, cedar oil, See. The dyed yarn or 
fabric it* preferably supported in a closed chamber mulu- 
tained at a temperature of about 60° C. ; cotton wool 
saturated with the oil (e.//., turpentine) i** coutained in a 
hiuall adjoiningf chamber, and a current of steam or air is 
blown through it, towards the lar^^e chamber ; the oil thus 
condenses on the fabric, and the dyestuff is oxidised by the 
ozone produced. The current of steam or air is preferably 
stopped when the fabric has received about 1 pi>r cent of 
its weight of the oil. — T. F. B. 


Pieces of bright njotallic sodium (several hundred grma.) 
arc placed in the w ire funnel, and a large bell jar is placed 
over funnel and bottle. The bell jar is only slightly' less in 
diameter than the outer dish, and it rests on pieebs of glass rod, 
the water forming a M‘al. The sodium immediately begins 
to deliquesce, and the sodium hydroxide funned, drops as 
a concentrated (about 40 per cent.) oily solution into the 
bottle. The solution may he preserved in bottles made of 
pure nickel. — A. S. 


Waterproofing Fabrics ; Compound for . \\. M. 

]VIackintosh, 1.iver])ool. U.S. Pat. 771,1 j.j 7, Oct. 1, 1904. 

See Eiig. Pat. 21?^ of 1903; thi.s J., 1904, ISl.— T. F. Ih 

French Patents. 

Fulling Woollen Fabrics and other t^nhslancps adapted to 
bp Felted. A. Elosegui. Fr. i^it. .34.3,819, June 9, 1904. 
Tinder Internat. (loiiv., Ainil 11, 1904. 

See Eng. Pat. 13,090 of 1904; thl> J., 1901, 898.— T. F. B. 

Deenloruung alt Kinds of Fabric, Hair, and Shin. 

0. Ferry and S. Cogncl. Fr. Pat. .343,042, June 2, 1901. 

IjifEiiFECTLY dyed fahric'i, luiir, skins, cStc., an*, if is stat»*(l, 
decolorised, lestored to imne iierlVet culoins by iinriu‘r.sing 
them HI a boding bath eoiisisting of water, 100 litres; soap, 
200 grms. ; potassium (“iii'lionate, .300 gnrs. ; eaibon bi- 
Hulphule, 300 grins. ; hydrogen jieroxidc, 3 kilos. ; siaiinm 
silicate, 2 kilos. 'I'lu* rnateiiul is dried without washing, 
Hid IS then ready loi any subsequent treatment. Sliould the 
oripiial rnateiiii laive been dyed ultli some “ more or less 
la^t ’ colour, d is tieated in a solution of hydiogen pero.vide 
.ind sodium silicate, or in a batli of soap, potassium car- 
bonate, and eaibon bisiilpliidc.— 'f. P'. B. 

Blue and Blue- Bhv'k Shades [on Wool] Fast to F idling 

and Light; Production of . Badisnhe \nilin and 

.Soda F.'ibiik. Addition, dated May 20, 1904, to Fr. Pat. , 
342,026, Apiil S, 1904. L’niler Juteinat. (loiiv., Api il 28, , 
1904. j 

Fast blue or bhie-bluek slmdcs are ^'htained on wool by : 
dveingwitha mivtnre of Acid Aiiziii in B (diazotised o-mtro- , 
''i-aininoplu'nol-p-siilpbonu* iienl coupled with ^-naphthol) | 
and Acid or Alkaline Vioh't, and subseijiiently chroiimic, i 
instead of using, wdb oiu* ol the latter dyi stnftV, any of the : 
o-liydroxMi/.o dyestiiths mentioned in liie principal patent | 
<see ting J., J904, S99) — T. E. B. 

Waterproof Fabric for Wrapping, <S'r. Bourdn & (’o. 

Er. Pat. 343,240, May 17, 1904. 

Tin; fabile to be rendered waterproof es first coated willi 
gum and passed lietween cylinders, and then immersed in a 
<'^i.niiio>ition of rosin and rosin oil, 70 part- ; “ heavy oil,” 
13paits; and gum benzoin, 13 [larts ; and dried in llie open 
air. — i\ E. B. 

Sizing Apparatus for Warps, of Large Output. 

C,'. Vandamme. Er. i'at. 343,801, June H, 1901 


Arsenious Acid; Action of on ^^/j-eshlg-preripitaied*^ 

Feme Hgdroride. W. Biltz. Ber., 1904, 37, 3138 — 
3130. 

The fact that freshly-precipitated ferric hydroxide is capable 
j of taking up arseuioiis acid from its solutions, was dis- 
; covered in 1834 by Bunsen, who considered this due to the 
formation of a basic ferric arsenitc, 4Ee..().j. 

The author prejiared a hydr tgel of ferric oxide, obtained by 
precipitating an oxidised bmling solution of ferrous sulphate 
' with ammonia, and washing the precipitate for five days by' 
decantation with hoi water. 10 c.c. of this hydrogel (cou- 
I taimiig about El grm. of ferric ovido) were then mixed 
I imdei dilTerent conditions with equal volumes (180 c.e.) 

1 of aqueous solutions of arsenious acid of different degrees 
I of coneeutraliou, and after the action was complete, llie 
amounts of arsenious acid remaining in solution were deter- 
mined. 'I'hc results, given in tables and curve-diagrams, can, 

: according to the author, onlv he satisfactorily explained on 
the asMimption that the fixing of the arsenious acid is an 
! adsorjitum proces.s This view also affords an explanation 
i of thi* great iiifiueiice of tbo physical condition of the 
I ferric hydroxide on tlie amount of arsenious acid taken up. 

I Increase of temperatiiri* has little intiuenee on the adsorp- 
I live power of the (eiiic liydroxide, but accelerates the 
i rate at which the arsenious acid is taken up. The author, 

1 ill conciusion, diseussts some bearings of this adsorption 
' process on the action of anrito.\ins on the toxins of blood 
scrum. —A . S. 

Sclemnm and 'J'elhinum ; Use of Phosphorous Acid in the 

Quantitative JJef cumulation of . A. Gutbier. 

XXIll., page 1016. 

J*otassiuni Avefote ; Fleet/ olgsis of . H. Ilofer and 

jM. Aloest. XI. A., page 1034. 

Graphite f/om Wood Charcoal; Preparation of 
J. Weokbeckef. XI. A., page 1034. 

Nitjogen; Oxidation of , by the Electric Flame. 

E. V. Li'pel. XI. A., page 1033. 

Carbonic Arid; JieducHvn of Combined Solid — — to 
Carbon, E. Ihibn* and St. Tolloczka. XI. A., 
page 1033- 

KxNGLISH Tatents. 

Barium Oxide ; Manufacture rf Porous . H. Schulze, 

Bemhurg, Germany' Eng. Eat. 21,392, Oct. 1903. 
See Er. Pal. 333,677 of 1903 ; this J., 1904, 253.— T. E. B. 


The essential feiitun* of this ajiparatus is that it ( ontuins at 
least 30 iu*atmg tubes iiml eight Ventilators or air disin- 
butors, the.se being iouud to be the smallest numbeis neces- 
sary lor nil apiiaratiis which can hate a large oiitinit ol 
jiiaieriul. — T. E. Ik 


Metal Sulphates or id lire Satis ; Producing — from 
Metal Sulphides and Sulphide 0>es containing Iron. 
O. Vleurcr, Cologne, Germany. Eng. Eat. 26,668, Doc. 3, 
1903. 


VIL-ACIDS. ALKALIS, AND SALTS. 

Sodium Hydroxido; Pniiamlion of Purr — - for 
Laboratory Purposes. E. W. Kii.ster. Z. auoir- ( lieni., 
1904, 41, 17 1—476. 

A LAiuiE glass or porcelain dish, (diameter, say 30 cm.,) 
with a fiat bottom, is tilled to a height ot a lew eeiitimctres 
with water. In tlie middle of the aish is placed a fthallow 
wide-necked bottle (crucible) of platinum, silver, or nickel 
son— 1000 e.c. capacity, and above this a large Einnel, 
closed below, formed of eominereial nickel wire gauze. Ihe 
"‘.'unucl is mounted on a tripod, eo that itff point is .a lew 
centimetres above the mouth of the bottle or crucoilc. 


See U.S. Put. 73.3 ,.j 90 of 1903 ; this J., 1903, 908.— T. F.' B. 

I NiiEi) States Patents. 

[Ziiwc-]7Ci/h. 1). 11. Gibson, Seattle, Wash. 

L'.S. Eat. 771,623, Oct. 4, 1904. 

A KILN for Imrning lime has an external aniiuhir gas 
chamtier around its low'ei’ part, connected with a producer 
furnace and having adjustable openings or ports into the 
kiln. A distributor is arranged within the kiln so as to 
leave an annular s[»ace bi'twcen it and the wall of tlie kiln. 
Air is led into thi* kiln througn a central vertical channel 
i in the distributor, having radial ports or openings into the 
auniilaT space. — W. 11. C. 
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Metals [and Caustic Soda'] ; [Electroli/tic] Pincess of 
Obtaining — r-. 1’ \on Ktij^elffen and H. Danneel. 

U.S. Pat. 77J,G4r), Oct. 4, 1904. XL IL, ]tage loari. 

French PATKNTh. 

Barium and Strontium Hi/droxides ; Manufacturing 
hi/ the aid of their Sulphtdes. C. M. Joseph, known as 
C. Jnmb. Fr. Pat. 038,958, July 30, 1903. 

Baiutm or strontium sulphide solutiou is treated with the 
hydroxide ot‘ a heavy metal, preferably of zinc. On 
filterii'p: the boiling solution from the precipitated zinc 
.sulphide, crystals ot barium or strontium hjdioxide ‘■eparate 
from the filtrate on cooling. The heavy metal hydroxide 
is ])repared by adding milk of lime to solution of th(‘ 
chloiide, and separating the preeifiitate. The zinc sulphide 
(or other metal sulphide) formed in decomposing barium 
sulphide as di'scribed, is dissolved in hydrochloric acid to 
reconstitute the chloride. — E S. 

Pernianqanic Sulphate derived from Maiujntiese DIo.iide; 

Production of u . Padische Anilin und Soda Eabrik. 

Er. i*at. 338,901, July 30, 1903. 

See Eng. Pat. 17,981 of 1903 ; this J , 1901, 749 — T. E. 1>. 

Zinc Oxide; [Elecfiieal] Manufacture if — — . (b .1. 
Barbiei. Er. Pat. 338,977, Aug. 12, 1903. XL A., 
page 1031. 

Oxygenated Water ; I'reparnfion of . Soc. Slcin- 

felner ami do. Er. Pat 343,589, Jum* 1, 1901. 

The customary process of adding a paste of harium peroxide 
to a dilute mixture of hydrochloric, phosphoric, and sul- 
phuric acids, is modified by substituting an alkali chloride 
lor the hydrochloric acid — E. S. 

Air ; Separation of — — into its- ('onshfui iit^. Sac I’Air 
Liquldc (Soc. p. Petudo ct Lcxploitation dcs Precedes 
(i. Claude). Er. Pat. 338,904, Aug 1, 1903. 

In the apparatus shown (-cc' figure) the ccJumii Q is divided 
by the partition M into the two compartments I and JI, 
which coriimunieate hy the overflow j)ipe L, the huttom 
of whicli reaches nearly to the hottom of the compartment j 
IL ])i‘-tillation and fractionation of thcvapouis from the | 
liquid air are simuba- 
iicoiisly effected in the 
eompartinent 1, and the 
liquefied gas which 
collects at the hottom 
and overflows through 
the pipe L into the* ch.im- 
ber II, consists of oxygen, 
more or less pure. In 
that chamber the oxygen 
volatilises and passes 
through tlu* exit K, to 
a scries of teuipciature- 
exchaiigeis, and thence 
to apjiaratiis for utilisa- 
tion. The liquef}ing 
system is represented hy 
the vessjcl P, into which 
previously cooled air 
enters tnrough the iulet 
A, the adjuncts to which 
are the liquef}ing coil E, 
and the itiitc C>, Ib E, 
terminating in a sprayer. 

I'lie air ascending the coil 
becomes gradually lique- 
fied as it ascends, the 
liquid fornicil becoming continuously poorer in oxygen, 
The liquefied portions trickle downwards irHo the vessel B, 
Irom winch they pass through the rube and issue from the 
spreader, upon fragments of coke or tlu* like, surround- 
ing the coil, with which the chamber is packed, and which 
eubure even distribution. The nitrogen, in a more or le.ss 
pure state, resulting from tlie fractionation of the gases 



volatilised from the liquid, escapes through the outlet to- 
' the coil O, or. its rvay to the exchangers. Compare Fr. 
]"ats. 290,211 (4th add.), 1904, aud 338,842, 1903 ; this J., 
1904, 816 and 823.— E. S. 

VIIL-GLASS, POTTERY. ENAMELS. 

English Patents. 

dazes, Enamels, or Bodying Material; Process and 

Apparatus for Appli/ing to Bricks, Tiles, or 

other like Goods. P. Staulev and E. .Teffcote, Nuneaton. 
Eng. Pat 25,080, Nov. 21, 1903, 

Thk process consists in allowing a stream of the glaze, 
enamel, Ucc., to flow from an outh t, aud spraying the sium* 
on t.n bricks, tiles, and other goods by means of jets of air, 
steam, or gas. 'I'he articles are placed on a tra\elling belt, 
and tla* glaze, Ac., is contained in t.inks, the oiitleta of 
uhieh are near the articles on the licit ; the spraying 
nozzles are arrangt d close to the outlets. A sloping roof 
is provid(*d above the belt, and shields along each of its 
fiidt-s, whereby surplus material is collected and returned to 
troughs. — \V. C, II . 

Fkknch Patents. 

Silira Glass; Manufaefui e of n'lth Quartz Sand, 

Sihetoiis Earth, Ar. J. Predcl. Ei. Pat. 843.84.5, 
June U), 1904. 

Qr\iiTz sand, sihcioiis earih, Ac, is fused at a suitable 
temperature, and broken into sniull pieces, which are after- 
wards heated to 1,000' ( '., and rapidl> plunged into cold 
wat<‘r. By this means, B is ( l iimed, tiic jirodiict acquires 
insensibility to variations ol femperatun-, and the formation 
of an bubbles duniig the fusion is avoided — W. ('. IL 

Enamels, ( 'oloured 'Transpureut : Ft on ss for obtaining in 

the ('old on a .\Iehil J'oinidalion. A. \\ri*stphal 

and JL Mailkard. I'l. Pat ,343,002, June 1, 1904. 

Substances which c'jnnot be heated without injury, such 
iH wood, iron, zinc, stone, Ac . aie coated with thin 
metal foil, on whieli is then poured a mixTuin of a colouring 
matter with sodium silicate solution or vainish After 
dr\ing, the surface is polislied 'I'woor nioui colours may 
be used to give (.bffeicut effects.— A. (i L 

IX.-BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Lime-Sand Bricks; Efeel of Jiifilf raft d Wafer on . 

Thonind. /.., 1 904,' 28, 1441. 

A Ni mbek of different kinds of lime-sand hiicks were 
soaked Avith carbonated Avater fora montli, by luting glass 
cylinders on to the hiicki and filling the former with water 
saturated with carbon dioxide. To ensure comparable 
results the, bucks were cut in two, one half of each being 
treated as above, the other left dry. d'he crushiug-strength 
test gave the following results : — 

Dry lira ks. Soida-d Biii ks. 


Kilos, jw r Si[ Cm. 
ls7 
L'i.’t 

.313 


Iv ilos. inn- Sip Cm. 
154 
]!)(. 

251 

‘25;i 


thus iudicuring the iiiadvisahility of usimr lime-sand 
bricks in places where they are liable to infiltration of 
water charged Avitli carbon dioxide. — C. 8. 

English Patents. 

Impregnating Wood or other Porous Materials ip Protect 
against Vamp, Fuu</us, or Insects, or for Colouring. 
W, K. Hodgkinson, London. Eng. Pat. 20,116, Nov. 30, 
1093, 

Tuk materials to be treated are placed in a vessel from 
Avbicb gases or liquids may be extracted by a tuitable 
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and any desired vacuum luaintained. Imprejrnuting 
substaiiaes, dissolved in suitable volatile solvents, are then 
admitted into the vessel, and the solutions driven mti the 
pores of the materials by atniospherie pressure, the \olntile 
solvents beinjy finally removed preferably by a^ain exhau^t- 
iuf{ the vessel. Imi)re;;natin^^ snbstanc«^« sujjgested are 
dyes, waxes, resins or extracts, sncli as the aeetotn* solution 
of the waxy and oily constituents of teak aood. — W. (;. H. 

Worlis of Ai't [linltati<>}i Miirldr] and the like ; Prorest, 

for Manufavlurmif . H. J. P. Dumas, Lomlon. 

Eng. Pat. ST), 068 , Dec. 4, 19o;h 

Tuk process con^-ists in mixing Iimi‘, prepare! from wliito 
marble, with fiiiely-gromi l or larger pieces of white or 
coloured marble, with or without the addition of pigment.s 
such as graphite, or metallic oxides, and making the whole 
into a stiff mass with watei, and casting it in moulds A.s 
a binding agent a ccineiit-like body nny he used, in which 
the silica and alumina aie re[daeed by scrap marble ground 
to fine powder. — W. (J. II. 


borax, moulding and subjecting the mixture to a tempera- 
ture of 1100’ to 1200® C. After cooling, thfi presents 
a brilliant and jioli^hed surface. Another product called 
‘‘calsibonarite vitriliee ” is made from 42 ‘fi parts of river 
sand or clay, 42*,» of limestone, 4 of copper or iron 
Hulphate, r> of salt, :i of alum, an<l 3 of borax. The 
mixture is fused at iloo’ to 1200*' C., and used for 
making paving-stones, facings, & 2 . — A. G. L. 

Ctuieni ; Process for Makin'f a Vitreous — — which can 
he use i as a Mastic. P. Steeubock. h'r. Pat. 343,860, 
June 10, HM»4 

Ski: Eng. Pat. 13,181 of 1901; this J., 1904, 901.— T. F. B. 

Suhsfunee [Cement] iv/iieh Hardens under the Action, of 
Pho.sphoric Acids .or their Aetd Salts ( Process M 

MaktiKj a , 1‘. Steeubock. h’r. Put. 343,861, 

June lo, 1904. 

Si:i' Eng. Pat. 15,181 of 1901 ; this J., 1901, 901.— T. F. B. 


Bricks, Paviiiff Flaps, Artificial Stone; Manufacture of \ 

Various .lr/o7c.'», such as . S F. Pri'st, London ' 

Eiig Put. 17,968, Aug 18, 1904. | 

The slair from Bessemer converters or Siemens’s furnaces is j 
ground or cnished, and lli» magnetic pni tides iin^sepaiated j 
from the non-magni'tic. Slaked lime is then added to the I 
latter, the whole is mouldel umler pressure aud then sub- ! 
p'oted in a dostnl ehamhi'r lo the action of .steam niaier | 
pres.sure A i ('il colour nniy be imparled to the g'cy pro- j 
duct by adiliiig ha m itit-a iron ore.— A. G. L. 

llNirKD Stvtes Patent. 

ricks ; Coaitni/ , and Apparatia^ therefor. M. 

IVikiewic/, Ludwigsberg, Germuiiy. E S. Pat 771,4 13, 
(let. 4, 1901 

Sue Em.;. Pat. 3760 of 1904 ; this J., 1904, GG2.— T F. 11 
JTiench Patents. 

Marhle and Stone, Artificial ; Maiiujaeture of . 

L Torno. Er Pat. 13,479, March H, 1904. 

H'lJK artificial marble is iu.kIi' b\ riiixiMg K'O kilos ot finely - 
ground poiceliun wMste, tw ice-biuiit day, nmi* biiiiit thia e 
limes, aliMiiimim silicate, attd ])owderel pebbles, 10 kilo? 
of marble dn-t, 1 kilo, of mica, 2 kilo-, of gum aiabe* or 
other gum, 100 grins of glue, 300 gnus, of agar-agar, fiO 
uiins. of la^r.iv, 2.“) grins, of sajiouin, and 100 litres of 
A\ater. Colouniig matter may also he added. Thewhilt* 

Is allowed to reinaiii in a jinutM for eight lo ten hours, after 
winch it is suspended hv threads placed in tJie mixture loi 
•«‘igh( day.s m order to drv. ^^'hell thoroughly drv, the 
mass is plunged into a liquid of the followuug comjiositiou, 
jireviously heated to lOOMl, • 1 kilo, of gum araine. 100 
grms. of glue, 300 grins, of agar-agar, 5o grms. of borax, 
25 grms, of saponin, arul 1(10 litres of water. After 
removing from this solulioii the miss may In* polislied 

— A. G L. 

Tarriiij or Asplialliuij Hoadi ; Product for and Process 

for its Manufacture. L Preaubert and G. A. Thuhe. 
Fr. Put. 342,898, Alit} 1904. 

The product for preventing the formation of dust on road- 
"ways, iSic., consists of a mixture of a srdution of easian, 
and of bitumen, asphalt, tar, or othiT bituminous bo.ly, 
previously softeued by heat, the mixture being diluted with 
a suitable quantity of ivater, with or without the addition 
of fatty substances, antiseptics, and colouring or decolor- 
ising materials. See iilsoFr. Pat. 331,805 of 1903; this J., 
1903, 1200.— W. C. 11. 

Building Material / Artificial — — . L. E. CoIomi^s. 

Fr, Pat. 343,223, May 17, 1904. 

A PRODUCT called “ calsibonarite massive ” is obtained by 
mixing 4.5 parts of river sand or clay, 45 of limestone, 3 of 
iron or copper sulphate, 3 of salt, 2 of alum, and 2 of 


X.-METALL1IEGY. 

Acid Open- 1 1 earth Manipulation. A. McWilliam and 
\\ . 11 lludfield. Iron and bteel lust., Oct. 1904. 

'I’liE o|»ini(m is generally prevalent that to increase the 
silicon 111 the metal in the open-hearth furnace an abnor* 
mally high temperature is necessary. The authors still 
uphold their view that, ihoiigli a high temperature may 
accelerate the n-diiction of silica by eiirbou, the main 
determinant of the amount of .sdicoij in the steel is the 
compoMtion of the slag, especially with regard to its 
acidify . The\ (pioie many instances m support of their 
view, hut espeeiall> one experiment in which at a certain 
period ihcy added to the charge 8 ewl. of old red bricks 
containing 79 per cent, oi silica. Though the effect of 
this was obviously to lower the temperature, yet the silicon 
in the metal, wliicii hud been gradually going down, at 
oiiee began to use. Another expeiiment showed the effect 
of lime : the slag was allowed to thicki'u for nearly an hour, 
when 3.1 cwts. of limestone were added, the slag rapidly 
thinned, hut though the percentage of silica in the slag 
w^as thu.s reduced from j-Vl to 53],, and that of lime 
incn ascil from 2 to 6, the silicon in the metal continued 
(tlioiigh at a decreasing rati) lo increase. Alagneaia 
(3 CAvts. of magnesite) in another (>xp(‘nment behaved 
vei_\ similarly ; hut 4 cwts. of peroxide of manganese, 
while It thinned the slag and made it less silicious, caused 
also a rapid drop in the silicon in the metal. 'Fhe difference 
in hcha\iour between oxidising aud non-ovidising “ bases ” 
is (‘learly .shown by these experiments. In the last experi- 
ment the slag alterwiirds thickened aud became much more 
sihcious, at the cost, as was seen after the termination of 
the experiment, of the hntiora of tJie furnace. Brioell 1ms 
found (paj)er read by Wahlberg at May meeting of Iron 
and Steel lost.) that, giving aluminium and silicon certain 
relative values in terma of manganese, calculating all out 
to manganese and taking the total, a number is obtained 
which is termed the “ density-quotienr,” such that for the 
.same “ density-quotient ” tlie same type of ingot is yielded, 
and the higher tlie “density-quotient” the fewer blow- 
holes in the ingot. The authors’ general experience agrees 
with that of Hrinell ; but the} also find that the longer the 
time given lor thickening of the slag, the low'er is the 
“ density-qiiotient ” needed for the same type of ingot, or 
tin* fewer are the blowholes in ingots of the same “ density- 
quotient ” ; ingots made (1) by 'ordinary treatment, (2) by 
giving l.\ hours’ and (3) 2] hours’ thickening, and having 
“ density-quotiants ” of 1 -35, 1 *00, and 0*814 respectively, 
were all three alike as to their freedom from blow-holes. 

— J. T. D. 

Steel; Temperatures of Transformation of . G. 

Cliarpy aud L. Grenet. Coinptes rend., 1904, 139, 
567—668. 

The temperatures of transformation of specimens of steel 
containing varying amounts of carbon were determined 
(a) by the electric resistance, (6) by the thermo-electric ” 


D 
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luetbod, (i) by the expansion. The results were as 
follows: — 

Tenipi rfituit' of Trnnsfornuition. 


Carbon. 

Ibsistance IVji^tlind. 

Expansion Method. 


Siart. 

riinsh. 

St.-irl. ! 

I'lmsli. 

J'c! (tent. 

“0. 

■3' 

■'(3 I 

r. 

O-S'i: 

, TM) 

700 

735 ! 

7'1.5 

1 -IMI 

1 7;i(i 

700 

7 to : 

7.50 

: rir. 

BlU 

709 

73.5 ! 

710 

1 - .‘is 

1 T.'io 

7.70 

73.5 ' 

75.5 


Therinu-clci 

tri) Mothod.l 

ExpansKWi 

M.-thod. 

Curl) on. 



1 



dH 

(1 M 1 




(It 

(U 

Stuil. 

i 

I3nish. 

Pi’i Cent. 


1 Mm. 

"'0 

' ( '. 

U'HS 

720 

' HIO 

720 

SJO 

0 

790 

700 

713 

Too 

O'ilJ 

700 

1 HOO 

737 

7(iO 

T I t 

700 

1 VHO 

717 

Too 

] - .'SO 

OHO 

! 710 

i w«l 

710 


it thus rifipcais that the reslvtauei' nicthod and lltc <*\- 
pniisiou im'thod rru'e iitirly coiieonlanl result^, but the 
results obtained by the “ thernio-elertrtc ” inelhod do not 
a<(ree well, excejU in Ihe case of very low cm bon steeb. 

— T. K lb 


I curve given, shows the ra^e of cooling of a piece of metal 
I from 700'^ C. when quenched respectively in a large quaii- 
I tity of cold water; in three times its weight of water (1) 
(see figure), twice its weight of water (2), times it" 
weight of water (3), and in oil.— A. S. 

Molyhdfivim Steels. L, Giiillet. Comptes rend., 1904, 
139, .VtO— 542. 

Like the tungsten steels (this J,, 1904, GG3) these steels 
are divisible into two eliisses — those showing a perlit.ic 
structure (heloiv ;J per cent, of molybdenum when th(‘ 
carbon is 0*2 per cent., below 1 percent, of molybdenum 
when the ciirboii is 0-8 p(‘r cent.), and those containing a 
I double carbi<le (with more molybdenum than 2 or 1 per 
I cent, as the carbon is 0*2 or 0*8 per rent.). 4'lie latter 
eoustituent appears as extremely tine white filaments, left 
white ]>y -picric acid, hot blackened by alkaline sodium, 
pierate. 4’he ell'eet of molybdenum even in small (quantity 
is greatly to inciease the break ing stress without rendering 
the metal buttle Ju the eas<* of the ])erlitie steels, the 
breaking stiess and elastic limit rise with increase of 
mol\l)dennm ; the elongation is fair, the n-dnetion of area 
good, the resistance to shock high, and the hardness 
iiieilium. The carbide .steels have very high breaking stress 
and elastic limit, and are extremely hard, but they are very 
brittle. Their behaviour under teiiipoiing and annealing 
is similar to that of tungsten steels, indeed, the eil'eet of 
mohbdeiuim is in geiieial Similar to that of tungsten, but 
a much snialkT amount of luolvbdeuum tliaii of tungsten 
is i.eeded to produce tin* same result. Ili'aring tins 111 inind, 
molybdenum steels are piobably not moie c.xpenHivo than 
tungsten steels, ainl mav frequent l\ , the iuitlioi thinks,!)- 
substituted for tlu ni with advantage. — .1. T. I). 


Steel; Stud/rs on the Qucuchhty of . 11, Le( 'liafeh'ei. 

Hull. Soc. Kneourng , 1901, 106, Metall., 473 — 191. 

Till-, author iletei mined the rate of cooling of test pieces of 
iron and sUi'l in ddferent liipiidR. 'Die length of time 
occupied iii cooling from 700’ to loO" ('. by a piece of iron 
or sti-i-1 18 mm. long and 18 mm. diam (luencbcd at 
900"' ('.in a large volume of watrr, was found to lx- 6— 8 
secomls. The cooiitig proceeds at the same rate ia dilh-rent 
aqueous solutions, < (/., solutions of sodium cbloraU , sul- 
phuric acid, ami sodium carbonate, as in pun- xv.iter 
Agitation of the cooling liquid has no notabk- iniliienee on 
llie rate of cooling, hut is advantageous in (hat the metal 
IS cooled uniformly, ily raising the teinper.ature oi tlu* 
water used for quenching, Ihi rate of cooling is ret.ndtd, 
the retardation la-mg gi'cater the nearer the temperature of 
the waiter approaches KjO’C. The rate of cooling is miu h 
slower when the quenching is effected m metal baths 
(mercury, molleii haul, ke.), showing that ihe conductivity 
of the quenching liquid is of less importance than its 
specific heat, (Quenching iu fresh colza oil givo.s about the 
same results as quenching in lioiling warcr, bat with od 
which has been u«ed several time.", and which has thicl.encil, 



the rate of cooling is slower. By varying the amount of 
water all the intermediate stages between quenching iu a 
large quuntitv of cold W'ater and quenching in nil can be 
attained bv quenching in water. J^erhaps the best results 
would be obtained by uping a quantity of water (or pre- 
ferably an aqueous solution of calcium chloride boiling at 
J .10“ C.') equal to or twice that of the piece of metal. The 


Tm Stvvh. L Luillnf Bull S x . d’Bncouriig , 1901, 
106, lb‘\ Melull , 199 — .O0."> 

'PiiK .luthor (‘.xamiricd fwM) stnies of tin steels with from- 
1*79 to 9*98 per emit nf im cnnfmning — (J)0*l()0lo 
0 201 percent, of carbon ; .iiiii (2) (fOr).> to 0-7G7 pnr cent, 
of carbon. 'I'he lesults shoui'd tliiit tii mnlvcs the steel 
\eiy bard and brittle I lu* Im dissolves in tlu- iron and 
appears to form a eorapoimd with it In tin steels con- 
taining not more than J<» j.i-i eeiit. of tin all thecaibon i- 
in the form of pi-arlite. I m steels tini.s resembii- litaninm 
.Steels (see following abvt.act) moie closely tiian they do 
silicon stceL, in tliat the whole of tlie ear'hiiii eontaiued iiii 
them occurs in the foiui of non earlnde. — A. S. 

Xittiuiuni Steels L. liiiiilet Hull. Soe iVKneoui’af*' , 

1J04, 106, i^ev. Metall., .'lOG — .) 10. 

'I'wo series of steels yvere examined, eoiitaining :— (!) from 
U*112 to 0M37 j»er cent, of caioon and from 0'415 to 
2-.>7 per cent. oi“ titanium, and (2 ) fioiu 0-Gll to 0-760 
per cent, of earboii and from 0-32.7 to 8-71 per cent, ol 
titainum. The results of both the mierographic examina- 
tion and of mechanical tests of the alloys shows that 
titanium has practically no influenei' on the properties of 
carbon steels. — A. .8 

Geld Ore; /icyrindiiK/ of for I'yaniding, iVr. ( 

Butters ;ind K. M. Tiamiltcm. lust, of Miu. and Met., 

Oct. 20, 1904. 

Mat^y ores which have proved very refractory under other 
methods of treatment wdi uelii excellent results the 
cyanide process wlieii reduced to a very fine state ol 
division. The best method of effecting this seems to be 
to .‘■tamp through a screen of 30 to 35 mesh and then 
regrind the coarser jiarticles iu a tiihc-mdl or some similar 
machine. The grade of sand to be regrouiid should bo all 
that will not pass a 200>me.''h screen. When No. 35 screens 
were in use at tlie K1 Oro mill, Mexico, this amounted to 
r>l per cent, of the jjulp issuing from the inortiar boxes. 
The regrinding resulted in about 50 per cent, of the total cio 
in the battery bins being rendered capable of treatment by 
agitation, the remainder leaching freel> ; the extra recovery of 
gold and silver amounted to about IGs. Grf. per ton of sand 
regrpund and an extra profit of ]4.s’. 4^,d. With a view of 
recovering more of the silver, many tests were made on the 
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slimes, such as mechanical agitation of the solnlion, aildition 
of potassium j^erman^^anate, addition of merpiiric chloride 
roasting the dried slime, ^c. On the whole, the iis» ot 
mercuric chloride seems to give the hest results at the least 
cost. The only drawback to its use is the possible elTecc it 
may have on the steel tanks and iron piping.— ,1. H. o. 
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English Patents. 

I Iron Ore or Iron Wastes or Natural Iron Sands i Con^ 

; verUng Powdered info Briquettes or Lumps. T, 

{ Kouse and 11. Cohn, Loudon. Eng. I'at. 25,2 18 Nov 10 

1903. ' 


Slimes [Gold] Treatment ; Impts. in . M. Tonvnte. 

J. Chem,, Aletiill, and Isfining Soc., S. .iVtrica, 1904 i*. 

4G — 49. ’ * ’ 

The improvements lelafe to the settling and separation of 
the slime from the washing solutions, after extraction of 
the gold. The sc] arator 
eonsists of a tank (see 
figure) with a eonical 
bottom. A vertical parti- 
tion extends downwards 
to about Two-thirds of the 
depth of the c>lindnoal 
jiortion of the tank, 
whilst above the tank it 
is connected to an in- 
clined plane. A number 
of these tanks are con- 
nected together. ^I'liey 
are filled with water or 
cyanide solution, and the 
slime-pnlp is deliveied 
slowly on to tin' inclined 
plane above the first tank 
of the series. Tlie solid 
malti'r passes down into 
The conical bottom, wheie 
it IS run oil, mixed with 
water or cyanide solu- 
tion, and passed throui.>h 
these(‘()n<l sepaiiitor, and 
so on. Th(> clear soln- 
ti(»n containing ttie div- 
Hohed gold, runs off at 
the top of the tardv and 
pjisseslo the inccipitating 
boxes. Kignri's ate guen 
show'ing the satisfactoi y results which arc obtainable by this 
method of treatnicnt.— A. S. 



“ White Prer.pifdte " of the Preripitnlimj Boxe^ in Cijaiiido I 
. Prister J. Chem., Melall. and Milling Soc , i 
S. Africa, 19t)t, 5, G2- (Id. 

The author gives the lollovving analyses of ‘‘a medium 
solution *’ bel'oiv and after passing through the zinc prrcipi- 1 
tatmg box, and claims that the remits confirm Ins view that ■ 
the “wliire precipitate’’ consists mainly of zinc fciro- * 
cyanide and not of zinc oxide, * j 


^ Powi>i:ret) iron ore, iron waste, or natural iron sand is 
wetted with a weak solutioutnof alum, and moulded into 
I hriqui'ttes or lumps, whicti, if inteuded for transport, may he 
hardened by b(«atmg them to abniil 70()^ C.— K. S. 

Manganese Steel ; Maim fuel are of . R, A. lladficld, 

, Shellield. Eng. Pat. 25,794, Nov. 20, 1903. * 

; An alloy of maiigani'se ami iron containing from 70 to 90 
' per cent, rf inauganeM. and less than 3 per cent, nf carbon, 

; sncli as is prodneed in the <>lecttic furnace, is adaetl, pre. 

, terably in a molten condition, to molten deearburined iron 
I m lam of t lie ferro-iminganese ordinarily umM. In this way 
, IT 18 jms-ible to jirodnce a low-carbon manguucwc 8teel 
I which is mueli l.'ss liable to fracture than that heretofore 
jirodiieed. J. 11. C. 

I (Hold Ores; PriiuOton of Gold f,om . J. W 

; Worsey ami E. lloal. St. Helens I.aricu. Eng.' Put! ' 
! M,39S, .!nne29, lOOU. ^ ’ 

To tla- jiowdered ore, freed ns much as possible froir 
alummons silicates, ehlorati's and bromide.s of alkulkt or 
; alkaline eailhs are added together with arid, whereby 
; nas<‘cnt “ bromide of chlorine ” is protluri* 1, which, after the 
I temperatuK' (d‘ I lie mass has hecu niisei! to the boiling 
point, IS stated to dissolve thi' gold. The p-old solution is 
separated h} decani. if on and leaelunn, a Ic.ifl salt is added, 

I Ihen snlplmretled hydrogen, and fimillv airis blown through! 
thus precipilating the gold and le id as snlidiides which may 
he ledaeed in anv known way. .\ny gold remaining iu the 
ivsidues may he dissolved out with a weak solution ot 
“ donlile or single lerjo-prussiate oi ummuauim and soda or 
potash ” — ,1. JI. ( 

Magnetic S< parators for Ore.v, ,1. T. Dawes, 

Piestat}!!, Wales. Eng. i’at. 21,321, Oct. 5, 1903, 

'run ore to he tr«>ated, is finely }iowdered and fed upon 
o])en-ende(l rotat-ilile non-rnngnetn* drums having Rurlaco.s 
•suiliciently roiigli n, carry the ore buuoalh rotating nou- 
magnetie discs. Pv means of clcclro-mugntMs placed within 
tlie drums and uho>e the discs, strong magnetic fii'lds arc 
provlneed passing throut-h the discs' and drums. Py the 
rotation of tlie drams, the ore is earritd forward through 
these fields, the magnelisable jiartielcs being attracted to 
the low'er surfaces of the discs uud carried out of the fields, 
when they fall into Iioppers, the non-magnetisable particles 
remiumr.g upon the diumv until they too are catried throiudi 
the fields and fall into hoppers.— ,1. 11. (A 


Ik'N'i’f 

I (‘(niLiict 

with Zme 


A/tfi* na«s,nf; tliiouj^I: 
ih'5 Zme Jtox 


OxvRc n [ 

Nitrofcon j 

Polassunii lorrocymiide i 

'rhiocyaintc 

Alkalinity i 

Potausmm e.vannie. . .. 


(1 .:i 

1 O' to per cent, by voln ne 

1 ’HI. 


'1 147 

0'0270 pel (Till. 

0 IL'32 

O' 02 17 

(1 lC, 

0''r»t 

11 110 

0 Ot.-) 


It appears therefore that over 81 jicr cent, of t lie feiro- 
eyunide present in the original sohuior, remained in ihe zinc 
box “ in the form of white precipitate ’’ ; the icdnetion in the 
amount of iiotassiuni cyanide wmuld also favour the precipi- 
tation of zinc feiTOeyauide. The increase in the iilk.alinity 
of the solution would be unfavonrnhle to tin- separation of 
zinc oxide, which is soluble in alkalis. — A. S. 


Copper in Potassium Ci/anide ; Examination of Solutions 
of- . F. Kunschert. XL, jiage 1031. 

Chromium and Iron [in Ores and A Hogs'] ; Volumetric 
Determination of . U. Glasinaun. XXilF., page 1016. 


j Mu'inrtic St pa rat ore for Ores' or h he Mater t ah, J. Af. 
I Aloss, Heaton ('hajad, i^anca lure. bhig. Pat. 23 333 
; (let. 28, 1903. ’ ’ 

I fiiE povvdeied ore is fed from a hopper upon an endles.s 
I travelling belt, whicli is supported on jiulleys to j.ass htdovv. 
j and m eontn^ with, a iiolygonal ilrniii, j.rovided with' 
j eleidro-magTieT?. and hiving iirojeetions or auti-frieiion 
j rollers at the junctions of the fices, so arranged ;h to 
I depio.ss a portion of the hedt as the drum revolves. There 
I is also a movable roller to mamtam the tension on tiu- 
I belt. — lA S. 

/•Wef Metals and Alloys; Process and Apparatus for 

Granulating or Pulverising L. Eink-Hu'menot 

Ihii IS. Eng. Pat. 1 0,449, J uly 25, 190 1. Under Internat! 
Couv., Jan. 7, 19U4. 

Metals or alloys which fuse below 1,472° F. are fed, in a 
molten condition, into the upper part of a vertical closed 
cylindrical vessel. Th ' fused metal Hows out through a 
horizontal gide-jaissage near the bottom of the vessel and 
is ejected, by means of gas or steam under pressure, into a 
truncated cone iu the torrn of sprav. The spray ptts«e.s 
through a central opening in the truncated cone, and is . 
collected in a suitable receptacle ;n the form of ,a motnllic, 
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powder. Tht; excess of gas or steam which does uot 
escape through the di^chiiTge opening of the erne, returns 
through pipes to the top of the closed cylindrical vessel.^ 

United States Patents. 

Steel Alloy, C. K. Manhy, C'arnegie, Tu. U.S. Pat. 77 1,559, | 
Oct. 4, 190-1. I 

Claims nr(' nuidc for .steel containing nickel and ferro- j 
vanadiiiin ; or feirovanadiuin, nickel, and ferromanganese; 
and for a steel alloy composed of iron, caibou, nickel, 
manganese, and ferrovanatliuni. — E. S. 

Metals or Alloijs ; Method of DecarhouUing . F. von 

Kugelgcn and (i. O. Seward, Holcombe K’oek, Va., 
Assignors to tlie Willson Aluiniuium (.’o., JSew VoiK. 
U.S. Pat. 771,045, Oct. 4, 1904. 

The ore is sircdted under such conditions as to give a 
maximum yield of metal, iudependiuit of the ]>rop(Ttion of 
carbon introduced or present, and the molten product i^ 
then decarburised by bringing it “into contact with 
calcium.” — E. S. 

Steel; Furnace for the Manufacture of . (I. (lin, 

Pari>. ‘IT.S. Pat. 771,«7d. Oct.' II, 1904. 

See Fr. T*at. 342.101 oi' 1904 ; this .1., 1904, 904. --T F. IF 

Iron ; Process of Deehrnmishig O. Massciic/, Wies- 

baden, (iermaiiy. U.S. Pat. 772,104, Oct. 11, 1901. 

See addition, dated duly 1, 1903. to Fr. Put. 329,132 of 
1903 : this ,1., 1903, 1353.— T. F. 11. 

(Hold; Appaerttus for IC.rti acting from Auriferous 

Sand, tSc. P. Illake, Assignor to Eliza lllake, Madison, 
N..I- U.S. Fat. 771,454, Oct. 4, 1904. 

In an amalgamating tank a horizontal revolving cylinder is 
Kd transvi'isely to the feed of ore, its lower puit , being 
immersed in mercury. ( 'ircnlar guards are secured to tin* 
inner sides of the tank, each having an annular horizontal 
flange overhanging, and closely embracing, the contiguous 
end portion of the cylinder. A revolving wiper Is piovided 
for dislodging the materi'il carried upon the cylinder. A 
pivotally suspended arm depends wiihiu the upper portion 
of the tank, between the cylinder and the discharge 
aperture, and is provided with several alternating seiies of 
teeth extending tiansvcrsely aeross the tank. Mean'- an^ 
provided foi oseilluling the arm, so that the teidh move 
backward and forward in the path of an arc above the 
surface of the mercury. — E. S. 

Ores; Froc. ss (f Concentrating . Alice H Schwarz, 

Xew Voik, As-sigiior to Schwarz Ore Treating Co , of 
Arizona. U.S, Pat. 771,277, Oct. 4, 19U4. 

Paraffin or some fatty substance wdiich is solid at the 
ordinary temperature, is melted, and mixed with the 
powdered oie in a vessel provided with a mechanical 
agitator, ai d with means for introducing and di.scharging 
fluids. ( old water IS introduced during agitation ot the 
charge, and separ.ation is elTected between the valuable 
constituents entrained by thi* fatty matter and the gauguo. 
The fatty matter is then liquefied to obtain the “ value';.” 

French Patents. 

Cast-Iron ; Process and Installation of Furnaces for the 

Production of by Reduction and Fusion of the 

Ores in Separate Furnaces. Georgs-Marien-Bergwerks 
aiidllutten-Ver. Akt -Oes. Fr. Put. 343,548, May 30, 1904. 

A BLAST furnace in which previously reduced iron ore is 
smelted with coke and lime, and is provided with an exit 
conduit for the gases (chiefly carbon monoxide) at about 
the upper limit of the zone of fusion. This conduit leads to 
near the bottom of one or more cupola furnaces in which 
the raw ore is reduced solely by the action of the reducing 
gases. — E. S. 


Iron ; Manufacture of . E. Fleischer. Fr. Put. 343,701, 

June 4, 1904. 

The finely-powdered iron ore, mixed with any required 
flux, is delivered into the upper end of an inclined rotating 
cylinder, the lower end of which is adapted to a second 
rotating cylinder, placed at a greater inclination than the 
first. The ore descending the first cylinder is met by ii 
strongly reducing flame of relatively low' temperature, issuing 
from the junction of tlie two cylinders, and the reduced and 
spongy iron produced, is fused in the second cylinder by 
encountering there a flame of liigh temperature, but of 
neutral or feeble reducing effect. In another form of 
tlie apparatus, a single rotating cylinder is used, having 
operating within if a specially devised burner for giving the 
reducing flame, whilst the hotter flanu; meets the ore at the 
end. — K. S. 

Copper, Zinc, Cadmium, Silrer, Nickel, Cobalt, and 

Tungsten ; Obtaining 11 ydroxides of , in the Wet 

Way, by Direct Extraction. D. Lance. Fr. Pat. 342,865, 
May 4,' 1904. 

A “ massive” filter [tress, in Avhicli the usual intermediate 
plati's an* repiacial by a evliuder, is used in obtaining 
saturated solutions from finely-powdeied ores of the mi'tals 
named in the title, the solution being aided by the presence 
of ammonia or ail amine, or a mixture of thou*. Simjtle 
or complex silicate ores aie prepared for the specified 
treatment by' a previous attack with astioug acid. From the 
solutions obtained, the liydroxide.s are frai tioniilly precipi- 
tated by the aid of heat, assisted or not by a vacuum, the 
precipitation occuning in the following order : — zinc, cad 
ni.’iiii, cobalt, nickel, copper, silver. The ammoniacal 
saline couibiDutions of the dissolved metals are, Avhen 
required, deeoiiijiosed by tlie use or baryta or lime, in case 
it is lequired to fix sulphuric acid ; or if it he required lo 
retain carbon dioxide in eoiubiiiution, calcined dolomite may 
be used — E. S. 

Ores; Process and Apparatus for the Treatment of . 

,1. E. Ooldschmid. Fr. Pat. 3 13,313, May 19, 1904. 

Powderhi iion ore is charged from a hojiper into one end 
of a horizontal revolving cylinder, into the opiiosite end ot 
whicli a pipe jmsscs conveying W'ati*r-gas. Within the gas- 
pi]>e, and reaching beyond its end (at wliicli tlie gas is 
Ignited) is a tube conveying air to support eomhnstioii 
The ore is successively dtied, oxidised, and ri'dueed, ns it 
travels towards the flame at the exit end. A (J-tube for 
passage of gaseous pioducts i.- ada[)tcd to one imd of tlie 
c} linder, in which tube condensation of vapours is effected 
by waiter spray. I'he nppaiatus i'-’ specially adapted lor the 
pieltminary tieatmeut of pyrites cinders, &,c., but is also 
available generally' in ticatiog mutters which, owing to 
being juilveriileiit, are otherwise- diflicult to treat. Such 
matters are the lesidual [irodncts of thi' aniline m'anufae- 
lurer, or the residues of the treatment of copper ores. 

— E. S. 

XI.-ELECTEO-CHEMISTET AND 
ELECTEO-METALLUEGY. 

(A )— ELKCTIIO-CIIEMISI’IIY. 

Zinc Salts; Study of Complex . F. Kunschert. 

Z. anorg, Chem., 1904, 41 , 337—358. 

The author invesiigated the condition of zinc in solutions" 
of its complex salts, by electro-chcmical means and by 
solubility determinations. 

Zinc in Alkali Oxalate Solutions. — In concentrated 
solutions of zinc oxalate in ammonium and potassium 
oxalates, the zinc is in the form of the complex ions 
Zu(^Cj 04 )/'", but on dilution, the latter split up, in part, 
into ZnlCjO,)^'' and free oxalate ions. A somewhat higher 
E.M F. is required to separate zinc from alkalli oxalate 
solutions, then from solutions of its sulphate, but the deposit 
obtained from the oxalate solutions is more adherent. 
Further, in the electrolysis of sulphate solutions, sulphuric 
acid is set free, and thus the concentration of the hydrogen 
ions becomes greater and the discharge potential of the 
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fame Imp, so that the proportion of the current euerffy 
consumed in the evolution of hydrogen increases cou*. 
linuously. In the electrolysis of oxalate solutions, on the 
other hand, whilst the tendency to the evolution of hydroiyen 
is greater at first than in the sulphate solutions, it remains 
nearly constant throughout the course of the electrolysis. 

Zinc in Sodium Hydroxide Solutions.— The zinc evists 
chiefly in the form of ZnO/^ ions, which, however, are 
hydrolysed, in part, to HZaO/ and hydroxyl ions, lloth 
the compounds, Na^ZnOo and NaHZnOj, are stable only in 
the presence of excess of sodium hydroxide. In electro- 
lysing with insoluble anodes, the E.M.F. required for the 
separation of zinc is 1-488 volts from N/l-alkali sohuion, 
and 1 - 528 volts from a neutral solution. In general, the 
employment of neutral solutions gives the more satisfactory 
results. ^ 

Zinc in Potassium Cyanide Solutions.— The zinc exists 
partly in the form of ZnCCN)/' ions and partly in the 
form of Zn(CN);/ ions. In a solution of zinc in potassium 
cyanide, according to the concentration, from 10 to 20 per 
cent, of the salt KjZnCCX)^ is decomposed into potassium 
cyanide and the salt KZnCCN),. If the potassium cyanide 
Iiroduced be fixed, e.g., by addition of silver nitrau*, the 
decomposition proceeds further, until finally the whole of 
the double salt is decomposed, according to the equation : 
1\2 Zu((>N) 4 + 2AgNO;, = 2KAg(CN)o -t- Zn(>iOa).. The 
total cyanogen in the zinc double cyanide can thus be 
determined by titration with silver nitrate solution, and the 
statement of Bettel (Chera. News, 1895, 72 , 286 and 298; 
that in the titration of cyanide solutions containing zinc, 
only 7-9 percent, of the cyanogen in the zinc double salt 
reacts with the silver nitrate, is incorrect, lo the titration 
of strong solutions, indeed, a turbidity is produced before 
the whole of tin- theoretical quantity of silver nitrate 
solution has been added, but this turbidity consists not of 
silver cyanide, but of zinc cyanide, and its formation can 
be prevented by strongly diluting the cyanide solution 
before titrating. The formation of free potassium cyanide 
in solutions of the zinc double salt also accounts for the 
solvent action of such solutions on gold, and explains the 
possibility of regenerating the potassium cyanide by soluble 
sulphides. The jiotassium cyanide cannot, on the other 
hand, he regenerated by addition of alkali, since the ionic 
concentration of the zinc is greater in alkaline than in 
cyanide solutions ; indeed, zinc in alkaline solution can be 
converted into the zinc double cyanide by addition of 
potassium cyanide. Zinc dissolves, with evolution of hydro- 
gen, in potassium cyanide solutions of strengths such us 
arc used in gold extractioii. The rate of solution is 
acceleraied by the presence of fonngn metals such as 
platinum and gold, and by excess of oxygen. — A. S. 

Nitrogen ; Oxidation of hy the Electric Flame. 

F. V. Lepel. Her., 1904, 37 3470—3474. (See also this i 

J., 1904, 876.) 


! together the maximum yield was 1*5 grms. per hour. The 
cause of the relatively small yield in the large apparatus in 
comparison with the yield obtained in the preliminan* 
experiments with a small apparatus with divided current is 
to be explained by the need of determining with each 
different size of apparatus, the most suitable values for 
(1) the amount of electric euerffy; (2) amount of air; 
(3) rate of rotation of anode. The experiments, however, 
show that rotation of the anode and division of the electric 
flame are advantageous, — A. S. 

Carbonic Acid} Reduction of Combined Solid to 

CarboHy and Electro-Chemical Reactmis with Solid 

Sukstanees. F. Haber and St. Tolloczko. Z. anorff. 

Chern., 1904, 41,, 407—441. 

The authors have investigated the electrolysis of solid sub- 
stances at tempenitures below their melting points. 

Electrolysis of Solid Caustic Soda. — Metallic sodium was 
produced by the electrolysis of caustic soda below its melU 
iDg point, with a current-yield of fVom 39 to 40 per cent., 
but this was not a true case of electrolysis of a solid com- 
pound, since it could be proved that in the electrolyte small 
pasty particles were present, which would of course act as 
conductors for the current. 

Reduction of Combined Carbonic Acid to Corion.— Ex- 
periments were made with mixtures of barium chloride and 
eurbomite, the electrolyte being contained in a nickel 
crucible which served as anode ; the cathode was of iron, 
platinum, or artificial graphite. The crucible was heated 
in a llenipcrs gas furnace or in an electric furnace. The 
theoretical current-yield of carbon was obtained. The for- 
mation of tlie carbon is due to the action of the barium set 
free at the cathode on the barium carbonate. 

Reactions between Chlorides and Flue Cases.— In an 
attempt to electrolyse pure solid barium chloride in a nickel 
crucible heated in a Ileinjicl’s gas furnace, the separation of 
carbon in amount equivalent to 34 per cent, of the theoretical 
current-yield was effected. This was found to be due to the 
formation of barium carbonate from the barium chloride by 
the action of the products of combustion of tlm gas, according 
to the equation : HaClj + COj + 0 -= HaCOy + Cl,. Ex- 
pel iments showed that calcium chloride and sodium chloride 
arc acted upon in a siuiilar manner. The following are some 
of the rf suits obtained by heating the substances named in a 
HempePB gas furnace : — 
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i 
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8*22 
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40 
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In the course of some experiments in which currents of 
high potential were conducted by the aid of a rotating dis- 
tributor simultaneously through several discharge-tubes, it 
was observed that, e.g., with a current of about 6 amperes 
and 14 volts, the yield of acid (nitrogen oxide) from each 
of two discharge tubes arranged in parallel, with fixed 
electrodes, was approximately the same as from one tube by 
itself. With this arrangement, however, strong sparking 
was observed, indicating loss of energy, when the rotating 
distributor was passing over from one cathodic conducting 
wire to the other. Experiments were then made in which 
division of the electric flame was effected in a single 
discharge-tube by the use of a fork-shaped anode, the points 
of which could be made to rapidly rotate on the broad 
cathode plate. With a large apparatus of this form 
(capacity, 60 litres), and a current of air of 1800 — 2000 c.c. 
per minute, a yield of 2 *419 grins, of acid was obtained in 
seven hours by using a current of 12 amperes and 70 volts. 
With two such apparatus, however, and using a rotating dis- 
tributor, the yields were relatively much smaller; for example, 
with a current of 12 amperes and 65 volts the yield of acid 
was 2*4 grms. per hour from one tube alone, and 1*5 grms. 
from the other tube alone, whilst from the two tubes 


In the attempt to electrolyse barium chloride, a small amount 
of barium sulphate was formed in a similar manner by the 
action of the sulphur dioxide or trioxide in the products of 
combustion of the gas. 

Electrolysis of Pure Pari urn Chloride, — Quantitative 
current-yields of barium subchloride were obtained by 
electrolysing pure barium chloride at a temperature below 
its melting point, in a nickel crucible heated in an electric 
furnace. Metallic barium is first separated, and this reacts 
with the barium chloride, forming the subehloride. ^ 

Solid Daniel Cells. — Two solid Daniel cells were pre- 
pared. In the one, some lead chloride was fused in a JJ- 
tube of refractory glass and then allowed to solidify. In 
one limb of tho tube a layer of molten lead was introduced 
above the lead chloride and a rod of lead inserted in the 
fused metal to serve as electrode. In the other limb was 
inserted a silver wire, which carried on its end a lump of 
silver chloride (prepared by repeatedly dipping the wire in 
fused silver chloride). This limb was then heated with a 
small flame until the silver chloride and lead chloride were 
in good contact. lu the second cell, cuprous chloride and 
copper were substituted for the lead chloride and lead. The 
E.M.B'. of each of these colls was quite measurable, and 
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correspnnded "well with the value calculated according to 
Thomson’s law. — A. S. 

Graphite from Wood Charcoal ; PrepanUioii of . 

d. Wockbecker. Mctallurgie, 1904, 1, 137—142. Z. Klek- 
trochciu., 1901, 10, H37. 

Rods formcrl from a mixture of charcoal and alumina, in 
different proportions, were inserted as a resistance between 
massive carbon electrodes. Hy passage of the electric 
current they were brought to a sufficiently high temperature 
to dissociate tlie aluininiuui carbide, ^vhich is first formed, 
and to volatilise practically all the aluminium, 'i'he amount 
of graphite in the rod was determined by decomposing the 
amorphous carbon with fuming nitric acid. When the 
heating was carried out at 2000'' — 2400° (1, a mixture 
containing 5 per cent, of alumina gave 6H )>er cent, of 
graphite', a mixture contnining 30 per cent, of alumina, 
97 pur cent, of graphite. Turnaces are described for the 
continuous treatment of the mixture with production of 
graphite. The power required in these furnaces was 19 
k.w, hours per hilo. of graphite. — R. S. H. 

Potassium Acetate ; Electrolysis of — — . 11. flofer and 

M. Moest. Z. Elehtrochem., 1904, 10, S33— 831. 

Thk authors offer some criticism of the recent paper by 
F. Foerster and A. Piquet (see this.!., 1901, 940), and 
point out that methyl alcohol is a very important secondare 
product in the electrolv'-is of potassium acetate, 'five view 
that the various products of electrolysis are due to the 
mutual reaction of the separating unions is preferred to 
(hut ascribing them to atiodic oxidation of acetic acid. 

—It. S. H. 

Fnci.lsh Patents, 

Insulating Material for Electric Conductors. Hiitish 
Thomson-Hoiiston Co., London. From (leicTal Klectiic 
Co., JScheiieetady, 11. N. A. Kng. Put. 25,853, i\ov. 2(5, 
1903. 

'fiiE insulating material is formed by firing togidher a 
mixtUK' of ground soapstone, a riTrac^tory gubstunce such 
as clay, and cryolite or other fluxing agent which melts at a 
sufficiently low temperature to leave the goajistoiie in a soft 
conditiou. so that it may he drilled or muehineil — P. S. II. 

Pcro.ridrs of Magnesium and Zinc ; Process for the 

Electrolytic Manufacture of . F. Hm/, JJerlin. 

Eng. Pat. 24,80(1, Nov, I 1, 1903. 

See Fr. Put. 337,285 of 1903 ; this J., 1904, 549.— T. F. IL 

(Copper Sulphate and Caustic Alkalies ; Proecs.s and 

Apparatus for the Manufacture of by the Electiij- 

hfsis of Alkaline Chlorides. II. M. (Irunier, Villernonhle, 
Franco. Eng. Pat. 4487, Feb. 23, 1904. Fnder Internat. 
Conv., April 0, 1903. 

See Fr. Put. 330,903 of 1903 ; this J., 1903, jO.sG.— T. F. R. 

Gases and Vajiours ; Production of Chemical llcavlions 

in. by Elect! ir Discharges. A. de Monllaur, Puns. 

Kng. Pat. 12, .541, June 2, 1904. Under Internat. Conv., 
June 3, 1903. 

See Fr. I’at. 332,744 of 1903; this J., 1903, 1298.--T.F. IL 
United States Patents, 

Electric Heating; Apparatus for . \Carhidc Pro- 

duction.'] W. S. Horn, Assignor to TJniou {-'arbide Co., 
Niagara Falls, N.V, U.S. Pat, 771,249, Oct. 4, 1901. 

The electric furnace described is arranged so that terminals 
connected to a source of 1)01345118*^6 current are placed in 
contact with a conducting body, Uifh^ent phases of the 
current are caused to flow along paths vraicli converge to a 
coiDmon point within the lody, which thus becomes healed 
up to any required temperature. The conducting material 
mn}^ consist of a mixture of “ a compound and a reducing 
agent ” or of carbide-forming materir.l.s. Means are pro- 
vided for tapping off the product. (See this J., 1904, 548.) 


Electric Heating ; Apparatus for — . ICarbide Pro- 
duction.] W. S. Horry, AsMignor to Union Carbide Co., 
Niagara B'alls, N.Y. U.S. Pat. 771,250, Oct. 4, 1904. 

As in the furnace described in the preceding abstract, 
polyphase currents are employed, but the connections are so 
arranged that the current flows along paths which cross 
each other through the material to be heated. (See this 
J., 1904, 548.)— K. S. H. 

Peat ; [^Electrical] Apparatus for j and Process of Removing 

Water from . B. Kittler, Memel, German3% U.S. 

J’ats. 772,717 and 772,891, Oct. 18, 1904. 

See Eng. Pat. 12G of 1904 ; this J., 1904, 326.— T. F. B. 
French Patents. 

Zinc O.ride i Manufacturing [Electrical] — . C. J. 
Barbier. Fr. Pat. 338,977, Aug. 12, 1903. 

Plates of carbon and of zinc arc suspended alternately side 
by side in a bath of pure water. The plates are sufficiently 
apart to permit the free falling down of the zinc oxide 
which forms on the zinc plates when these are connected to 
the positive pole of a source of electricity, the carbon plates 
being connected to the negative pole. The oxide as it falls 
may be caught iji a screen suitahl}" supported for agitation ; 
or the process may be made continuous by withdrawing the 
water chargeil with zinc oxidato a filter as fresh water flows 
into the bath. — E. 18. 

Electric Resistance Materials ; Alanufacture of . 

Chemisch-EIektrische Fabrik Jh-oraetheus.” Fr. Pat. 
343,731, June G, 1904. 

The resistance bodies are formed from carbides of silicon 
or boron, or from other suitable matenal, by tran.sfonriing 
the finely-divided material into a coherent masshy heatimrit 
to a temperature below its melting jxiiiit. One method of 
carrying this out is to add boric acid to the finel3^-pulverised 
carbide, to strongly comp^es^ the mixture, and then to baki* 
it at about 1200'' 0. — P. S. 11. 

(5.)-ELECTRO-METALLUllGY. 

Nickel Matte ; Electrolytic Treatment of . E. Giin- 

j ther. Metallurgie, 1901, 77—81. Z. Elektrochem., 

1904, 10, 830—83:. 

The author lias been successful in the diri'Ct electrolytic 
treatment of a, nickel malte low in copper. The solution of 
the material at the anode was satisfactory. Using slightly- 
acid nickel sulphate as electrolyte, at first 92 per cent, of 
the current efficiency was attained, which, only much later, 
fell to HO percent. At the cathode, nickel of 99 ’27 per 
cent, purity w'as deposited iu an excellent form. — R. S. H. 

Copper in Potassium Cyanide ; Examination of Solutions 

of . F. Kunschert. Z. anorg. Cheim, 1904, 41» 

359— 37G. 

The author finds by electro-chemical methods that in 
potassium cyanide solutions the copper exists in the form 
of Cu(( 'N)^'''' 10ns, and to a lesser extent, of Cu(CN)/'' ions. 
The results of the author’s experiments afford an explana- 
tion of the necessity of using a somewhat high current- 
density in electrolytic brass-plating. With a veiy^ small 
curreut-deusity and a potassium cyanide solution of moderate 
strength, the copper, in consequence of its lower discharge 
potential, separates before the zinc. With a higher current- 
density the separation of brass takes place, the discharge 
j potential of the zinc being so reduced that the metal 
I becomes capable of forming compounds and solid ^olut^on8 
' with the copper. The concentration of cuprous ions in a 
potassium cyanide solution is ver)'^ small, and this accounts 
for the difficulty of ])iecipitating cuprous sulphjide from 
such solutions by hydrogen sulphide. Since if the concen- 
tration of the cyanogen ions were increased tenfold, the 
concentration of the cuprous ions would be diminished to 
TffiiTHr original value, the non-precipitation of cuprous 
sulphide by hydrogen sulphide in presence of a small excess 
of potassium cyanide is explicable, without assuming the 
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lormation of my partioolar complex ions (see Tread- I 
well f£zid Girsewml^ thin J., Ift04, 61). The fact that ' 
precipitation may occur on diluting the cyanide solution can ! 
he explained by means of the law of mass action, since in 
the reaction 20u(CN)/'' + 11,8 * 00,8 + 3HCN + 6CCN)', 
eight dissolved molecules or ions are formed from three, i 
<md a reaction by which the osmotic pressure is increased is ■ 
-always favoured by dilution. — A. S. i 

i 

English Patents. I 

Sodium and Polassium ; Production of . T. Parker, 

Wolverhampton. Eng. Pat. iy,196, Sept. 7, 1903. ' i 

Aluminate of soda or potash is mixed with carbon in 
suitable proportions, and calcined in an electric furnace, 
Avhereby the alkali metals arc volatilised, and aluimtm 
(remains behind. Similarly, the alkali silicates can be i 
employed, and carbide of silicon (carborundum) obtained 
418 a secondary product. The same processes can be em- 
ployed, if nitrogen is introduced, for the production of 
cyanides. — 11. S. H. i 

i 

Electric Furnaces, E. lluhstrat and W. E. (Iriramer 
Gottingen, Germany. Eng. Pat. 24,472, Nov. 18, 1903. * 

The furnaces described are of cylindrical or other thape, and 
are characterised by having a helix of carbon which servos 
as the heating resistance The helix may be cut out from 
a solid carbon article, and the spirals of the helix may he 
separated by porous carbon having a very high resistance, 
which serves to strengthen them. Applications of the fur- 
naces to the fusion of refractory materials are described. 

-It. S. 11. 

Electric Furnaces, and Extraction of Zinc by means of 
same. A. Edelmaun and N. Walliu, Charlottenburg, 
Germany. Eng. Pat. lb, 205, July 21, 1904. Under 
Tnternat. Couv., July 23, 1903. 

The electric furnace comprises a vertical bell-shaped upper 
electrode and an annular lower electrode, with a central 
cavity in which is situated a condensing tube, connecting 
with condensing chambers. The shaft for the raw material 
surrounds the upper electrode. In the application to the 
^jxtraction of zinc, the carbonic oxide and zinc vapours 
formed by the decomiiosition of the ore are prevented from 
-escaping directly into the air by the charge tilling the shaft. 
They consequently pass under and into the bell-shaped 
electrode, which serves as a heat interchanger and pressure 
equaliser, thence through the condensing tube to the cham- 
bers where the zinc is collected, and finally, through a shaft 
filled with coke, into the air. — K. 8. 11. 

United States Patents. 

Furnace ; Electric H. Harmet, St. Etienne, France. 

U.S. Pat. 772,3.'54, Oct. 18, 1904. 

See Er. Put. 318,283 of 1902 ; this J., 1902, 1459.— T.F. B. 

Metals ; [^Electrulylic'] Process of Obtaining . F. von 

Kugelgen, Folcombe llock, Va., and 11. Danneel, Breslau, 
Germany, Assignors to the A\'iUson Aluminium Co., New 
York. U.8. Pat. 771,640, Oct, 4, 1904. 

A METALLIC oxide is introduced into the cathode chamber 
of an electrolytic cell, in which the electrolyte is a solution 
of a haloid compound of an alkali metal. The oxide is 
reduced to metal, and alkali hydroxide is formed and is 
withdrawn from the cathode chamber. The strength of the 
electrolyte is maintained by additions of the haloid salt 
to the anode chamber. The process is applied to obtain 
metallic tin, sodium hydroxide and chlorine, from tin oxide 
and sodium chloride. — E. 8. 

French Patents. 

Electric Induction Furnace with Air-Blast. A. Fauohon- 
ViUeplee. Fr. Pat. 838,985, Aug. 14, 1903. 

An induction furnace ia combined with arrangement for 
blowing air into tbe charge which is being heated in the 
furnace. — ^K. 8. H. 


Copper Mq.tte in the Ehctrk Fttmwce { Process 

Treating . A. Fiuchon-Villeplee. Fr. Pat. 338'986, 

Aug. 14, 1903. 

Copter matte is treated in a furnace of the type describeii 
in the above specification \ by means of tbe air-blast the 
sulphur and iron are oxidiied.-— R. 8. H. 

Steel-making in the Electric Furnace ; Process of — — — , 
A. Fauchon-V'^illeplce. Fr. Pat. 338,987, Aug. 14, 1908. 
Molten cast iron ia run into a furnace of the type men- 
tioned in specification 338,985 above. By means of t)ie 
induced currents the metal is heated, whilst the air-blast 
oxidise.s the carbon and other impurities.— R, 8. H. 


Xn.-FATTT OILS. PATS. WAXES. 

AND SOAP. 

Olive-kernel Oil; Influence of on Olive Oil, 

N. Passerini. 8taz. Sperim. Agrar. Ital., 1904, 37, 
000—610. 

In order to test the accuracy of the widespread opinion 
that olive kernels coutaiu oil that becomes rancid more 
readily than the pulp oil, virgin olive oil was mixed with 
varying proportions of the crushed stones or kcruels and kept 
in dusks plugged with cotton wool for several months, after 
which the acidify was determined. It was found that in each 
case the kernels had caused a slight increase in the amount 
of free acid, which was greater in proportion to the quantity 
of kernels used. The author has arrived at tbe following 
conclusions :—(l) That olive oil becomes slightly add 
when kept in prolonged contact with the kernels, the acidity 
increasing with the jiroportion of kernels. (2) That oil 
extracted from the kernels with ether has an, acidity (1*84 
per cent.) which at first differs but little from that of pulp 
oil (1*86 per cent.), but that in time the acidity increases 
considerably {e.g., a sample kept for 18 months had an 
acidity of 10* 18 per cent.), (3) That when the percentage 
of kernels does not exceed the normal amount in the fruit 
(12 per cent.) the pulp oil does not undergo any change in 
its organoleptic character, whilst the slight increase in the 
acidiry is negligible. (4) That, in practice, no injurious 
eirect need be feared from the short contact of the pulp 
oil with the crushed stones. (See a'so this J., 1898, 1055.) 

- ~C. A. M. 

Carbon Dioxide in Seeds during Germination ; Origin 
of . E. Urbaiu. XXIV., page 1047. 

French Patents. 

Liquids containing Glycerin; Treatment of — — . E. 

A. Barbet and L. Riviere. Fr. Pat. 388,962, July 81, 
1903. 

The liquid is treated with silicofluoric acid to precipitate 
the salts of potassium, sodium, &e., the precipitate is 
washed, and the glycerin separated from tbe filtrate and 
washings. The addition of alcohol before the filtration 
increases tbe insolubility of the silicofluorides. Ih the case 
of the products of alcoholic fermentation (Vinasses, &c.), 
the liquid is first concentrated to 10® or 12° B. in the 
presence of lime or calcium carbonate, and then filtered, 
and the filtrate treated with silicofluoric acid, the excess of 
which is ueutrali-^ed with sodium or calcium carbongte. 
The liquid is next filtered, with or without the addition of 
alcohol (which is subsequently evaporated), the clear 
filtrate concentrated, and tbe residual crude glycerin 
, purified, e.g., by osmosis, as described in Fr. Pats. 323,378 
; and 830,939 (this J., 1903, 502, 110l).-~C. A. M. 

Soaps; Use of “ Tangue [Sdicious Clay] in the Sfanu- 

1 facture of . C. Sizaret. Fr. Pat* 343,398, May 

1904. 

i The soap is incorporated with about 25 per cent, of 
“ tangue,” an extremely fine silieious clay found ];triadipftll|y 
1 on the sea coast.— C. A. M. 



1086 JOUBNAL OP THB SOCIETY OP CHEMICAL INBUSTBT. [Nov. 15, 1004 


Soap f Manufacture of Hard Jiosin [for Paper 

Manufacture]. K. Fischer. Fr. Pat. 343,()I7, May il, 
1904. 

A BAUD soap in solid form is prepared by mixing the 
required proportions of rosin and “ soda ” with ihe smallest 
possible amount of water which is continually renewed by 
condensation during the boiling, until the saponification is 
complete, after which the water is allowed tf* evaporate. 
Special apparatus claimed for this purpose consists of u 
boiler divided by means of a false bottom into tv\o com- 
partment'', the upper of which is provided with means for 
condensing the evaporated water, and communicates by 
means of tubes, &c. Avith the lower compartment in which is 
the heating arrangement. — C. A. M. 


XnL-PmiENTS. PAINTS: RESINS, 
VARNISHES: INDIA-RUBBER. Etc. 

(4.-)— PIGMENTS, PAINTS. 

TJ KITED States Patent. 

Paint Composition. W. A. Hall, Pellows Falls, \'t. 

U.S. Pat. 771,241, Oct. 4, 1004. 

See Eng. Pat. 26,903 of 1903 ; this J., 1904, 328.— T.F.K 

French Patent. 

Lakes [^from Azo Vyestnff'ii] ; Process for Preparing 

Hew . Soc. Anon. Prod. F. Bayer et Cic. Fr. 

Pat. 343,631, June 1, 1904. 

Lakes of various shades of red, fast to light, arc obtained 
by precipitating, on a suitable substratum, the azo dye.stufrs 
Jormed. by combining the diazo derivatives of 2-naphtbyl- 
amine-1 .6-disulphonic acid or of 2-Daphthylamiue-3.6- 
disulphouic acid witli uaphtholsulphouic acid'^. Bluish-red 
lakes are obtained, for example, by combining tlie diazo 
derivative of either acid with 2-naphthol-3. 6-disulphonic 
acid 5 a yellowish-red lake is produced from the diazo 
derivative of the 3.6-ucid with 2-naphthol-3.G.8-tri''ul- 
phonic acid, whilst a brilliant red is obtained by combining 
the same diazo compound with l-uaphthol-3.6-disnlphonIc 
acid. — T. F. B. 

(i?.)- RESINS, VARNISHES. 

United States Patent. 

Woodf Process of Destructioc Distillation of Resinous 

. C. E. Broughton. LT.S. Put. 771,706, Oct. 4, 1904. 

III., page 1023. 

(C.)-INr)IA-RUBBER, &c. 

Castilloa Elastica ; The Latejr of . A. W. K. de Jong 

and W. R. Tromp de Haas. Bcr., 1904, 37, 3298—3301. 
The authors have examined a latex derived from lo-year- 
old rubber trees {Castilloa Elastica) grown in Java, but 
obtained originally from Kew. The results are much at 
variance with thote described by 0. Weber for a •similar 
product (this J., 1903, 1200), and no support can be found 
by the author for Weber’s theory of albumin- coagulation. 
The Java latex contained isolated particles and was of acid 
reaction. 1 1 was cougulablc by methyl and ethyl alcohol, ace- 
tone, and glacial acetic acid, but not by albumin-coagulating 
agents, nor was an oxydase present. The latex was diluted 
with water, allowed to stand, and the cream collected. This 
was re-wa^hed in a similar manner 12 times, but the cream 
still formed a white milky emulsion with water, like the 
original juice. After pasteurisation, the latex w as eoagulable 
by glacial acetic acid and acetone, but not by alcohol or 
by heating. By leaving Castilloa rubber in contact witli 
ether, a thick syrup, uufilterable, except after addition of 
more ether, was obtained. After standing for 24 hours to 
settle, this liquid»contuined 8’7 to 9 ’3 per cent, of crude 
rubber. Also when the latex itself was extracted with ether, 
7 • 9 to 8 • 2 per cent, of crude rubber was found in the filtered 
solution, so that the latex appears to contain rubber as 
such, and, moreover, rubber that is soluble iu ether. As 


regards tannin, fresh latex was filtered, the liquid portion 
treated with lead acetate, and the precipitate decomposed 
with hydrogen sulphide. The resulting liquor when dried 
over sulphuric acid yielded a yellow brittle solid, which con- 
tained 30 per cent, of tannin by the hide-powder method 
(cf Weber, loc. cit.). — R. L. J. 

India-Rubber ; Action of Radium Rays on — . 

R. Ditraar. XXI V., page 1048. 

English Patents. 

Rubber and Ebonite. ; Treatment and Utilisation of WasUr 
Vulcanised — - ■. V. de Karavodine, Paris. Eng. Pat.. 
7795, April 2, 1904. Under Internat. Conv., July 25, 
1903. 

See Fr, Pat. 338,945 of 1903 ; this J., 1904, 991.— T.F.B. 

Rubber Waste; Process for Derulcanising or Regene^ 

rating . R. B. Price, C hicago. Eng. Pat. 17,313^ 

Aug. 8, 1904. Under Internat. C'ouv., May 26, 1904. 

See U.S, Pat. 762,843 of 1904 ; this J., 1904, 719.— T. F. IL 

French Patent. 

Rubber; Regeneration of , M. Pontio, First Addi*- 

tion, dated April 18, 1904, to Fr Pat. 338,018 of Oct. 16, 
1903 (this J., 1904, 615). 

If jietroleum he used alone as the solvent, it should he the^ 
fraction which boils between 12.V aad 140'’ ('. If, how- 
ever, the b. pt. be somewhat higher, it may be lowered to the- 
required degree by the addition of benzene or toluene. 
When necessary, amyl alcohol may be substituted for 
acetone or alcoliolic soda to free the rubber from sulphur 
and traces of solvent. — F. 1>. T. 


XIV.-TANNING : LEATHER, GLUE, SIZE. 

United States Patent. 

Leather Suhstilute ; Manufacture of an Artificial — — . 
G. Ebert, Rixiiorf, Assignor to ii. Piesbergeu, Berlin. 
U.S. Pat. 772,646, Oct. 18, 1904. 

See Eng. Pat. 15,629 of 1904 ; this J , 1904, 90C. — T. F. Bv 
French Patents, 

Tannin ; Cold Extraction of - — under Reduced Pres- 
sure. L. (Pastels, Fr. Pat. ;>43,679, June 3, 1904. 
Mhohanical details are given of a plant for the cold ex- 
traction of tannin under redm ed pressure. The main 
features are a series of fi\e clo'vcd cylindrical extraction vats, 
mounted on trunnions and in connection with a pump and 
reservoir, so arranged that the liquors, as they increase in 
strength, come in contact with materials richest in tannin, 
also a sixth similar vessel supplied with refrigerating appa- 
ratus for the deposition of re.sins and colouring matters. 

— K. L. J. 

Artificial Leather ; Process fur the Manufacture of the 
.same. J.B. Granjon and J. F. L. Perchet. Fr. Pat. 343,704, 
June 4, 1904. 

Gne or more sheets of cardboard are covered with a mix- 
ture of asphalt, bitumen of Judaea, tar, and resin. The 
sheets thus treated are heated by steam to about lOO'” C., 
and are then passed between steam-heated rollers. If the 
leather be required for straps, strips of linen or metal may 
be placed between the sheets before rolling.— F. 1). T. 


XY.-MANURES, Etc. 

Phosphoric Acid of Manures ; Effect of Liming on ^ 

B. Schulze. Bled, Ceutr., 19o4, 33, <158 — 654; from 
Fuhling’s Landw. Zeit., 1904, 53, 216, and 1^61. 

The effect of the phosphoric acid of bone meal on soil 
poor in lime, may very nearly approach that of phosphoric 
acid soluble in citric acid. Liming has very little effect 
as regards water-soluble phosphoiic acid, but more on 
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citric acid-«olabIe phoeiphorio acid, and mott of all on the 
phoRphorio acid of bone meal. In the case of spring 
manuring with phosphoric acid, a simultaneous application 
of burnt lime, is the most injurious. Autumn manuring 
with lime is less injurious, whilst the least effect is produced 
when the lime is applied in the form of carbonate in the 
autumn. The iujimous effect of lime on the activity of 
phosphoric acid in the soil, especially the phosphoric acid 
of bone meal, is due to the neutralisation of the acid con- 
stituents of the soil. The formation and decomposition of 
organic substances in soils is of no small importance in the 
nutrition of crops with phosphoric acid. — N. If. J. M. 

Calcium Cyanamide i Agricultural Employment of — . 
M. Gerlacb. Bied. (Jentr., 1904, 33, — 651 ; from 

Mitt. d. deutsch. landw. Gcs., 1904, [8]. (See this J., 
1903, 809.) 

Thk results of pot experiments showed that calcium 
cyanamide was equal to ammonium salts and nitrate of 
soda. In field experiments lower results were obtained, 
due perhaps to loss of nitrogen in the form of ammonia. 
Calcium cyanamide can be readily converted into ammouium 
sulphate. — 11. J. M. 

FjRknch Patents. 

Manure m Powder; Process for making by means 

of Phosphorites and other Natural Phosphates. W. 
Mathesius. Fr. Pat, 343,820, June 9, 1904. Under 
Internat. Conv., June 13, 1903. 

See Eng. l^at. 13,301 of 1904; this J., 1904, 907.— T. F. B. 

Humous Manures ; Manufacture, of . J. J. Boutan. 

Fr. Pat. 338,981, Aug! 13, 1903. 

Peat, the humous basis of these manures, is treated with a 
concentrated solution of potassium salts, rich iu tho car- 
bonate, such as may be derived from the charred waste of 
the vinous or molasses distilleries ; or by a mixture of 
potnssium sulphate and chalk, to obtain a “ humo-potassic 
manure. Or, a “ humo-phosphatic ” manure is prepared by 
incorporating peat previously rendered alkaline, with in- 
soluble phosphates in which the phosphoric acid, or part of 
it, has been rendered soluble by humous matter, together 
with such alkaline salts as those named, or by acids. 
Sodium or ammonium salts may in some cases replace the 
potassium salts in the preparation of the manures. — E. S. 

ScAvage and Water ; Precipitant for use in Purification of 

. l^Manure.l J. M. LaDemand and A. Souti^rre. 

Addition to Fr. Pat. 323,900 of Aug. 14, 1902. XVII I.B., 
page 1040. 


IVI.-SUGAE. STAfiCH, GUM, Etc. 

Sugar Factories ; Micro-organisms in the Juices of . 

II. A. Schdne. Z. Ver. deutsch. Zuckennd,, 1904, 

1060—1090. (See this J., 1901, 733.) 

The author has made a careful study of the nature, pro- 
perties, and conditions of growth of the various micro- 
organisms which he has isolated from the juices of beet- 
sugar factories. The organisms are dealt with according to 
the following groups, the nature of the acids produced bj 
them being also noted; — Group 1. Leuconostoc mesen- 
terdides (“ frog-spawn fungus ”), forming chiefly lactic 
acid } mucus- forming coeem 1 ., producing acetic and suc- 
cinic acids and a little lactic acid ; mucus-torming coccus U., 
producing acetic and c?-lactic acids. Group 2. (’oli-like 
bacteria ; A, producing a little formic acid, much succinic 
acid, /-lactic acid ; B, producing acetic and /-lactic acids ; C, 
producing acetic acid, much succinic acid, /-lactic acid; D, 
producing acetic acid, a little valeric acid, much succinic 
acid, (/.lactic acid. Group 8 . Clostridium gelatinosum 
Laxa, producing acetic and lactic acids ; B, mesentericus 
fuscuSf producing acetic acid and a little valeric acid; 
.B. producing little acid(‘0. Group 4. Indifferent 

and accideiilul organisms : An acid-forming coccus pro- 
ducing cZ-lactic acid and traces of volatile acids; rodlet 
bacteria, similar to lactic bacteria; yeasts and mould fungi. 


The author discusses the occurrence of the above organisms 
in nature, and the manner in which they enter the juioe. 
The harm which these organisms effect in the sugar 
factories is due principally to the production of gelatinous 
and mucous carbohydrates at the expense of the sugar. 
This property is a very general one, and accounts for a 
considerable proportion of the losses during manufac- 
ture. Sugar is also lost by the formation of acids, alcohol, 
and gases under microhic influences and by the activity of 
the inverting enzymes secreted by the or^nisms. Many 
of these organisms are remarkably resistant to the influence 
of high temperatures and of most antiseptics ; and the 
m>erting enzymes secreted by them are still more resistant 
than the organisms themselves.— J. F. B. 

Sugars; Semicarbazonrs of Reducing — — , Maqvenne 

and Goodwill. Bull. Soc. Chim., 1904, 31, 1075—1078. 
The semicarba zones of arabinuse, rhamnose, xylose, dextrose, 
mannose, galactose, lactose, and oellose are described, their 
melting points, solubility, and rotatory power being given. 
The semicarbazoues of maltose and levulose could not be 
obtained in a pure state. All the semicarbazones exhibited 
multi-rotation, the rotatory power only becoming constant 
alter the solution had stood for some days, 'fho rotatory 
power was, except in the case of rhamnose somicarbazone, 
considerably lower than that of the original sugar. Tlie 
substances had no sharp melting points, the change of 
physical state being always accompanied by an evolution 
of gas. These derivatives arc not considered to possess 
any value for the identification of the sugars, as their 
physical constants are not sufliciently well defined. 

— T. F. B. 

Sugar in Molasses and Cane Sugar Factory Products; 
Determination of CrystaUisahle and Reducing — — . H. 
Pellet. XXIJI., page 1047. 

Sulphurous Acid in Molasses ; Determination o/— — » 

E. Pozzi-Escot. XXIII., page 1047. 

English Patent. 

Honey Substitute; Manufacture of a — A. Oetker, 
Bielefeld, Germany. Eng. Pat. 12,7.'54, June 6, 1904. 
.500 GUMS, of cane sugar are mixed with 0*0 grm. of 
calcium lormate and 0*5 grm. of tartaric acid, sufficient 
caramel to produce the desired colour being also added. 
501) grnis. of this mixture are heated to boiling with 
125 grms. of water, then kept in a warm place for 80 
minutes, and afterwards cooled. — W. P. S. 

French Patents. 

Diffusion [iSttyor] ; Continuous Process of——, 

J. Galloo. Fr. Pat. 338,971, Aug. 7, 1908. 

Rasped beetroot pulp is caused to travel through a diffusion 
vessel divided into several compartments. At the same 
time an extiacting liquid is passed through the diffuser in 
the opposite direction. Each compartment of the vessel is 
provided with mixing rakes, which keep the pulp in sus- 
pension and facilitate the extraction of the sugar. — J. F. B. 

Massecuitc ; Continuous Apparatus for Filtering and 

Washing . H. Roy. Fr. Pat. 343,194, May 16, 

1904. 

The apparatus consists essentially of a cylindrical vessel 
provided with a conical lower portion, around the walls of 
which a perforated filtering surface is arranged. 'The 
massecuite is forced in at the bottom of the vessel, and is 
agitated in contact with the filtering surface by means of 
stirring arras, whilst at the same time it is subjected to the 
action of compressed air introduced at the top of the 
apparatus. The syrup passes through the filtering surface, 
and drained sugar is discharged continuously from the 
upper portion of the vessel. By interposing os^ or more 
cylindrical sections provided with separate stirrers and 
filtering surfaces between the lower and upper portions 
the vessel, the massecuite may be systematically washed in 
its upward course by means of “ clairce ” syrups introduced 
at various points.— -J. F. B. 
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Starch Derivativea ; Production of • J. Kantorowioi. 

Fr. Pat. 343,614, April 29, 1904. 

Staech 18 treated in presence of water with liquids which 
are miscible with water, hut whi6h prevent the gelatinisa- 
tion of the starch when caustic soda is subsequently added. 
For instance, 100 parts of potato starch are mixed with 
alcohol at a strength of 50—90 per cent., so as to produce 
a milky liquid in which the starch is held in suspension, 
and then 40 parts of a solution of camstic soda at SO® B. 
are added. The mass thickens, and is allowed to remain 
for one hour; it is then neutralised hy acetic acid, and the 
resnlting precipitate is filtered off and dried. The product 
yields a paste when mixed with 10 times its weight of 
water. — J. F. U. 

Spiriia^ Cattle Foodt and Glucose ; Preparation of 

from Plants and Vegetable Refuse, liitcrnat. Spiritus- 
Ind. Fr. Pat. 343,74*5, May 11, 1904. XVII., page 1039. 

XVII.-BEEWING. WINES. SPIRITS, Etc. 

Malt i Relation between Moisture, Grists and Yield in , 

K. liegenslmrger. Z. gcs. Brauw., 1904, 27, 649—651. 

Four Bavarian raidts were allowed to absorb moisture in a 
moderately damp place, and after definite periods of time, 
samples wert' crushed in a laboratory Seek mill set at 25®, 
and the moisture detorniined. The crushed malt was then 
classified on a Vogel sieve, the latter being 8hukK.‘n for 10 
minutes, with the shaking apparatus working at 350 revolu- 
tions per minute. As the percentage of moii-tare in the malt 
increased, the proportion of grains also iucrt'ascd, mainly 
at the expense of the grist, but to a certain extent also at 
that. of thi' fine meal. With an increase of 8—9 per cent, in 
the moisture, the proportion of grains increased to from four 
10 five times the original amount. This is due to the tough- 
ness imparted to the corns by an increased moisture content, 
whereby not only do the grains resist crushing, but con- 
sidcrublo amounts of the contents of the corns adhere to the 
husks, especially at the tips of the corns. With regard to 
the yield of extract, it was found that with imperfectly 
modified malts, an increased moisture content caused a 
distinct decrease (about 2*3 per cent.) in the jieJd cal- 
culated on the dry substance. With well-modified malls, 
the moisture content, so long as it was within the limits 
usually met in practice, viz., Iroin 2 to 8 per cent., appeared | 
to have little inilueuce on the yield of extract, but with a 
very high content of moisture, e.g., 9 per cent, and over, the 
decrease in yield of extract w'as as high as l per cent. In 
these ex[)erimeiits the extract was detormiDcd by an infusion 
method, hixperimenta with the decoction method showed 
that with the malts containing a low percentage of moisture, 
the yield of extract was increased by boiling the mash, but j 
when the moisture coutent was high, boiling the ma.sh had ^ 
practically no infiuence on the yield of extract. — A. 8. 

Saccharomyces Saiw mut Klbcker : A New Species of 
Saccharomgees with Charactcnsiic Spores. A. Klbeker. 
Woch. f. B‘rau., 1904, 21, 676—678. 

The author describes a new species of Saccharonigces 
which belongs to the same group as S. anomalus (Hausen). 
It differs from the latter chiefly in the shape of its spores, 
and in its ability to invert and fernitnt cane sugar. It 
rapidly forms a white, wrinkled film on beer-wort and other 
saccharine media. The cells of the fresh films are spherical 
or oval in shape, with a diameter of 4—6 ft. In older films 
** giant ” forms with thickened walls and chains containing 
elongated cells are observed. The cells of films grown on 
maltose - yeast - water media nearly always contain spores. 
The limits of temperature for budding he between 2° and 
37® C. The spores are lemon-shaped, more or less regular, 
and are surrounded at tlie centre by a protruding band 
(reminiscent of the planet Saturn). The dimensions of the 
spores from point to point are 3 /u ; they contain a spherical, 
refractive corpuscule, probably of fat. Spores are produced 
on a gypsum block most readily at a temperature of about 
25° C. This yeast ferments dextrose, fructose, raffinose, 
and cane sugar. Very little alcohol is formed during fer- 
mentation in beer wort, but an odour of fruity ethers, 


probably ethyl acetate, is developed. Maltose, lactose,' wid 
arabinose arc not fermented. This species was first dis- 
covered. in a sample of earth from the ^imalayas } later, 
the same or a veiy sitnilar species has been found in samples 
of Danish and Italian earths. — J. F. B. 

Schmitz Brewing Process ,* Remarks on the — C . Bleisch. 
Z. ges. Brauw., 1904, 27, 681 — 683. 

According to the Schmitz process, the malt, groand.rather 
more finely than usual, is mashed and saccharified at any 
desired temperaluro in the mash-tun ; the whole mash is 
then translerred to the mash-eopper and boiled. The 
boiling mash is pumped into a special steam-jacketed 
clearing tun, the wort is run ofi*, and the residue is sparged, 
still at the boiling temperature. Since a turther solution of 
the starch is eftected by the boiling, the wort containing 
this residual starch is cooled by an arrangement in the 
bottom of the clearing tun, and subjected to a further 
saccharification by means of a diastatic extract reserved at 
the beginning of the mashing. The author has studied this 
process comparatively with the ordinary process. The 
advantages determined in favour of the Schmitz process 
included a considerable shortening of the time required for 
running off the wort and sjiargiiig, owing to the very high 
temperature employed, and a slight improvement m the 
yield. A question arises in connection with the i>ossibility 
of the extraction of matters with an undesirable flavour 
from the grains by running off and sparging at the boiling 
j temperature. Whotlier such a tendeucy is counteracted by 
the curtailment of the time of contact can only be deter- 
mined by long practice. The increase of j^ield attributable 
to a better solution of the badly m(‘dified starch was 
surprisingly small, and the greater portion of the observed 
increase was due to the favourable conditions under which 
running off and sparging were effected. In comparison 
with a modern clearing tun of the best construction this 
increase of yield to the advautage of the Schmitz process 
would, however, tend to disajqxar. — .J. K. H. 

Beer ; Causes and Prerention of Altered Flavour in — — 
with New Plant. II. Vogel. Ann. do la Brass., 1904, 7, 
368—372. 

One cause of altered flavour in beer produced in new plant, 
is the use of cheap shellac substitutes (impure pme resin, 
artiflcial turpentine, c'tc.) for varnishing the fermenting tuns 
and other vessels. To prevent this risk the varnish may 
be tested by pouring a little into a bottle, turning the latter 
upside down, and leaving the varnish to dry ; the presence 
of any unpleasant smell will indicate that the varnish is not 
fit for use in the brewery, lii coppers of more modern type 
the flues extend only about one-ihird up the sides, instead 
of half-way, and unless the mashing and boiling are modified 
accordingly, the beer will taste thin, as though from lower 
gravity wort. In steam coppers tiie lower initial tempera- 
ture prolongs diastatic action, thus increasing the proportion 
of re^ily fermentable sugars, and consequently the attenua- 
tion. Unless co]ipers heated by steam coils be also pro- 
vided with stirrers at the bottom, the beer will be liable to 
glutiu haze and changed flavour. Excessive reduction of 
the individual area of the perforations in the false bottom 
may retard filtration, by the retention of air bubbles in the 
holes. This delay results in the extraction of flavouring 
I matters from the grains, and affects the taste of the beer. 

I It may be preventei by running in the sparging liquor from 
I below, and thereby clearing out the holes. The vibration of 
I a mashing machine will shake the grains into a compact 
j mass and retard filtration. Dust produced by building opera- 
I tions 18 a fertile source of sarcina-siekuess in beer, the altered 
I flavour being then often erroneouely attributed to the new 
plant. Wort may be boiled in an iron pan as well as in a 
j copper vessel, any smiUl quantity of iron dissolved in the 
I former case being eliminated in cooling, or daring fermenta- 
I tion ; but an alteration in flavour will follow the introduction 
I of iron into the finished beer. The water condensed in the 
dome of the copper should be discharged outside, for if the 
wort be boiled too briskly, hops and scum may adhere to 
the dome and scorch, aud the materials extracted by the 
water of condensatiou will alter the flavour of the beer. 

-C. S. 
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Beer ; Behaviour of UiWai^s MetaU. J, Brand. 

Z. gee. Brauw., 1904, 27* 713 — 716. 

After commenting on the various notes which Imve 
appeared recently on this subject (see this J.. 1904, 263, 
382, 595, and 79C), the author states that his experience 
does not confirm the conclusions as to the unsuitability of 
tin surfaces for contact with beer. He expased iron plates, 
both black and polished, and tinned iron plates to the action 
of pale and dark beers. After 12 hours’ exposure, the 
beers containing the unprotected iron plates had become 
very tnrbid and had completely changed in colour, whilst 
those containing the tinned plates were only slightly turbid 
and otherwise unchanged. After seven days the beers with 
the iron plates were no longer recognisable as beer, and con- 
tained 0*42 per cent, of dissolved iron per litre, whilst those 
in contact with the tinned plates were slightly turbid, but still 
drinkable. The author concludes that the ('vil effects of tin 
and tinned surfaces in contact with beer are quite incon- 
siderable in comparison Avith those brought about by plain 
iron, especially with regard to the injur} to the flavour. It 
would be a mistake if tin and tin coating, which have done 
such good service hitherto in protecting iron vessels from 
the action of beer, were suddenly discarded.— J. F. B. 

fermentation Tuns; Effect of Chemicals emplot/ed for 

Jiemoving Old Lacquer from upon the Wood and 

Subsequent Coat of Lacquer. F. ISchbnfeld. Woch. f. 
Brau„ 1904, 21, 667-- 668. 

The experiments showed that solutions conlaining caustic 
alkalis, such as a 5 per cent, solution of caustic soda or a 
10 per cent, solution of sodium carbonate mixed with 5 jier 
cent, of lime, cannot be entirely eliminated even when the 
tun is subsequently washed for two days wdth frequent 
changes of Avater. Consequent!} the new coat of lacquer 
does nut adliere firmly to the Avood, and in a vtTy short time 
it begins to scale or to soften. In many cases also the outer 
layers of the wood fibres are considerably damaged or 
destroyed. Milder alkalis, such as a 20 per cent, solution 
of sodium carbonate or u 5 per cent, solution of “uuti- 
furmin ” (see this J., 1904, Fi.’i), do not appear to aflfect 
the new coating of lacquer, provided the tun has been 
thoroughly washed for two days. But if the vrushing be 
deficient, as may easily happen in practice, the ucav coat of 
lacquer is certain to suffer. The author concludes that all 
chemical agents should be avoided, and that the old lacquer j 
should ho removed only by mechanical means. The experi- | 
inents also indicate that “ antiformin,” which i.s a valuable 
antisejitic, should not be employed incautiously for the 
disinfection of lacquered fermentation tuns, owing to its 
powerful solvent action on the varnish. — J. F. B. 

Fluorine in Wine and Beer ; Determination of — — . 

F. P. Treadwell and A. A. Koch. XX HI., page 1046, 

Emolish Patents. 

Malt-Kilns. J. Brackenbury, Burton-on-Trent 
Eng. Pat. 28,630, Dec. 30, 1908. 

Kilns having a fire-shaft are constructed with an air-shaft 
surrounding the fire-shaft, both of which communicate Avith 
a mixing chamber situated below the drying-floor, 'fhe 
heat of the fire-gases induces an upAvurd current of air 
through the air-sh,-it‘t, the gases and air mixing in the 
chamber before reaching the drying-floor. Means for 
regulating the admission of air are provided. — W. 11. C. 

Alcohol and other Volatile Mattel's fiom Waste Products ; 
Process for Recovering . C- Tuckfieldand G. de F. 
Garland, Fast Molesey. Eng. Pat. 26,360, Dec. 2, 1903. 

The wash or liquid to be treated is healed to a temperature 
a few degrees higher than its atmospheric toiling point, 
e.g., under a pressure of 10 — 40 lb. per sq. in. ; this may be 
effected by providing a pressure valve ou the AAorm before 
the point where the vapour passes into the condenser. ^ 

** Rousevs ” for Mixing Purposes. A, Pidgeou, W est 
Ham, Essex. Eng. Pat, 642, Jan, 11, 1904. 

The invention relates especially to an improved form of 
“rottser” or mixer for incorporating finings in ales and 


beets, or for blending wines ot spirits^ The ** tonser k 
constructed with a shoulder upon its len^h to prevent it 
touching the bottom of the vessel in which it is The 

top of the handle is made semi -spherical so that it can be 
rolled around ” in the palm of the opemtoFs hand. The 
shoulder has a curved form, in order that every part of the 
the vessel may he reached, and the blade U made Of a 
special section, two or three types of which are flghred. 

-*W. H. 6. 

Fekhch Patents. 

Yeast Extracts ; Eliminating the Bitter Flavour from — — 
M. Eib. Fr. Pat. 343,712, June 4, 1904. 
Ykaht-extracts are treated, after evaporation, with an 
oxidising agent, preferably hydrogen peroxide. The pre- 
cipitated matters are removed either by filtration or clarifi- 
cation. (See also Eng. Pat. 24,294 of 1908 ; this J., 1904, 
996.)-J. F.B. 

Lees and other Residues of Wine ; Drying and Extracting 

the Alcohol from . G. Grimard. Fr. Pat. 338,988, 

Aug. 17, 1903. 

The lees and marcs are dried in a closed vessel under 
vacuum at any suitable temperature, and the alcoholic 
vapours which are evolved are condensed.r— J, F. B. 

Cream of Tartar ; Extraction of White Refined from 

Marcs ^ before and after. Distillation- G. Ghiapettu 
First Addition, dated April 22, 1904, to Fr. Pat. 380,951, 
April 6, 1903. (See tbjs J., 1903, 1099.) 

In the apparatus described in the .original patent, refrige- 
rators are interposed between each diffuser, in order to 
prevent the solution of tartaric and sulphurous acids, 
as it passes from one diffuser to the next, from being heated 
beyond a certain temperature by the hot marcs with which 
it comes in contact. In the distillation column, which is 
employed fur the recovery of the alcohol from the. marcs, 
the porcelain bulls are replaced by plates having only one 
scrubbing-cap. The “ head products ” of distillation are 
collected separately from the “ tailings ” by means of two 
different receivers, above which is placed an inspection 
glass. — J. F, B, 

Spirit s ; Apparatus for Continuous Rectification of . 

E. A. Barbet. Fr. Pat. 843,488, April 16, 1904. 
Several improvements arc described relative to apparatus 
for the continuous double rectification of alcohol, direct 
from the wines or from the phlegms. The new arrange- 
ments afford an accurate control of the analyser colhmu 
and a certain auto-purification of the already purifiOd 
! phlegms ; they do away with the passage of the vapour of 
I the wine directly to the rectifying column, and supply this 
) rectifier Avitb a scries of plates and a special condenser, in 
I order to concentrate the “ tail ” products, the extraction of 
I which facilitates rectification. An arrangement is inter- 
I posed between the analyser and rectifier by wbiob the 
I phlegms may be purified by the admission of 4uddidji|; 
agents or other chemicals. — J. F. B. 

Spirits, Cattle Food, and Dextrose ; Preparation of -r— 
from Plants and Vegetable Rffuse. Interuat. Spiritus- 
Icd. Fr. Pat. 343,745, May 11, 1904. 

Wood, straw, or other vegetable matter is boiled under a 
pressure of 10 atmospheres with a dilute solution of caustic 
soda, the mass is diluted largely Avith water, and the cellu- 
lose is dissolved under a pressure of 20 — 24 atmospheres. 

I The boiling mass is then treated under atmospheric pres- 
I sure with ozonised oxygen or hydrogen peroxide. The 
' saccharine solution so obtained may then be fermenteii with 
! ordinary jeast or with “ Koji,*’ or may be evaporated to a 
1 syrup, (8ee also Fr. Pat. 34a,5.'>5 ; this J., 1904, 944.) 

I F. B. 

I Distillery Juices t Apparatus for Aerating and DecanMng 
I . A. Hochart. Fr. Pat. 343,627, June 1, 1904. 

j The saccharine juices coming hot from the presses or dif- 
j fusers are delivered to the top of a cascade-refrigerabir, 
i consisting of tubes cooled interually by a corrent of 
j As the juice traverses the refri^rator, air is blown acivMB 
I it by means of a ventilating »n. The cooled juice then 
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parses through a seriefi of decautiog basing, arranged in 
the form of gtepg, in which the sediment and wa^te fine 
pulp are deposited. Arrangements are made for the 
inversion of the sugar by treatment with sulphuric iici^. 

- J. F. B. 

Liquids containing Glycerin ; Treatment of . E. A. 

Barbet and L. Kivike. Fr. Pat. 388,962* July 31, 1903. 
XII., page 103.'S. 

Water-Lath for Heating Liquids, or Liquids mixed icith 
Solids. P. P. A. Andricu. Fr. Pat. 343,321, May 21, 
1904. I., page 1020. 

XVin,-F00DS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

U.)— FOODS. 

English Patent. 

Eggs and other Alimentary Substances; Preserving Com- 
pound for . G. E. Grenard, Paris. Kng. Pat. 17,481, 

Aug. 10, 1904. 

A MIXTURE is made of sodium silicate (20 kilos.), sodium 
phosphate (0*2 kilo,), sugar (0*2 kilo.), and water (60 
kUos.). To this mixture is added a 13 per cent, .sedation 
of hydrochloric acid (20 kilos.), and the whole is theu 
poured over the eggs or other substances, so as to com- 
pletely cover them. After a few minutes the mixture 
forms a firm gelatinous mass round the eggs, &c. — W. P. S. 

French Patents. 

Cojfee Substitute [Roasted Lupines] ; Manufacture of a 

. G. Doudieux and L. Jacotin. Fr. Put. 343,485, 

April 8, 1904. 

The substitute, which is said to possess the flavour of coffee, 
consists of roasted lupines which have been, either before 
or after roasting, treated with water, steam, and alcohol to 
remove substances objectionable to the taste.— W. P. S, 

Food Product ; Manufacture of a — . K. Gross, 
Germany. Fr. Pat. 84.3,174, May 16, 1904. 

White phosphorus is burnt and the products of combustion 
distilled, wheu it is stated that a yellow solid and an oilx 
liquid are obtained. Keduced iron is then dissolved in the 
liquid portion and the mixture poured into boiling water. 
The product, a white powder, is mixed with otlier food 
substances, either alone or in combination with the “ yellow 
solid ” and *• oily liquid.” — W. P. S. 

Flour, Corn, and other Cereals ; Process and Apparatus 

for Bleaching and Improving . W. T, Mercier. 

Fr. Pat. 343,80.5, June 8, 1904. 

The flour is subjected in a series of cylindrical chambers to 
the action of ozonised air mixed with a gas produced by the 
electrolysis of a solution of common salt or other suitable 
solution. The flour nr other substance to be treated is 
previously air-dried. — W. P. S. 

Spirits, Cattle Food, and Glucose ; Preparation of 

from Plants and Vegetable Refuse. Interoat. Spiritus- 
Ind. Fr. Pat. 343,745, May 11, 1904. XVTI., page 10.39. 

Water-Bath for Heating Liquids, or Liquids mi.red ivilh 
Solids. P, P. A. Andrieu. Fr. Pat. 343,321, May 21, j 
1904. L, page 1020. 

(B.)— SANITATION I WATER PURIFICATION. 
English Patent. 

Sprayer [ for Sewage Effluent] ; Improved Construction 

of . H. H. Reeves, London. Eng. Pat. 23,746, 

Nov. 2, 1903. 

The sprayer, which is specially intended for spraying 
sewage effluent, is constructed with a socket and plug, 
having curved channels of irregular or spiral pitch, and is 
connected with the supply pipe by a straight reducing piece. 
The whole is arranged so as to revolve. — W. II. C. 


French Patent, 

Sewage and Water ; Precipitant for Use in the Purifica- 
tion of . J . M. Lalleraand and A. Gouti^rre. Second 

Addition, dated July 13, 1903, to Fr. Pat. 323,900, Aug. 
14, 1902 (this J., 190.3, 568). 

Aluminium phosphate “treated with hydrochloric or sul- 
phuric acid ” is added to the sewage. The sludge formed 
is rich in phosphoric acid and nitrogen, and is claimed as a 
manure. — W. P. S. 

(a)-DISINFECTANTS. 

Bacteria ; Destioying by Boiling under Reduced 

Pressure. Hchut. Z. Hyg.‘; through Brewers’ J., 1904, 
40, 673. 

The author finds that boiling the liquid in which bacteria 
or spores are suspended is more fatal to the micro-organisms 
than merely heating the liquid to the boiling temperature. 
By heating under diminished pressure, bacteria and spores 
may be killed without the physiological limits of tempera- 
ture being exceeded. The use of saturated steam is more 
eflicaeious even than boiling. I’hc powders of resistance 
possessed by micro-organisms vary considerably according 
to the temperature of cultivation and tlie medium in which 
the microbes are suspended ; in the oa‘»e of spores, the 
resistance decreases to a certain extent with the age of the 
culture. Heating at 60® C. for half an hour is suflicient to 
destroy the vegetative forms, especially of pathogenic germs. 

—A. S. 

English Patents. 

Ozonising Air for Disinfecting Purpose •< ; Apparatus for 
— — . A. d’Arsonval, G. E Gaitfe, and G. Gallot, Paris. 
Eng. Par. 27,3.58, Dec. 14, 19U3. 

See Fr. Pat. 337,531 of 1903 ; this J., 1 904, 500.— T. F. B. 

Antiseptic Preparations [from Rosin], and l*roccss for 
Producing the same. H. Endemann, Brooklyn, U.S.A. 
Eng. Pat. 17,607, Aug. 12, 1904. 

See U.S. Pat. 770,275 of 1904 ; this J., 1904, 996.--T.F. B. 
French Patent. 

Insecticide, E. Maulouet. Fr. Pat. 343,820, June 9, 1904. 

This insecticide consists essentially of an emulsion of 
petroleum, fatty soap, potassium carbonate, and ethyl and 
amyl alcohols. It may he used tor impregnating wood as 
well as for agrieulturai purposes. — T. F. 15. 


XIX.-PAPER. PASTEBOARD, Etc. 

English Patents. 

Beating or Triturating and Refining Pulp or like Fibrous 

Material ; Apparatus for , II. Auuandale, Poitou, 

Scotland. Eng. Pat. 26,012, Nov. 28, 1903, 

A DRUM mounted on a rotating shaft has radially disposed 
cutter blailcs projecting from it. The drum is surrounded by 
a fixed casing, also having cutter blade's, so fixed that they 
I project into the spaces between the blades of the drum. 

I Means are provided for adjusting the spaco.s between the 
! two sets of blades, for feeding anil for withdrawing the pulp 
I continuously* — W. H. C. 

Paper; Manufacture of Pressed or Gauffered . G. 

llennessen and P. Spix, Munchen-Gladbach, Germany. 
Eng. Pat. 14,449, June 27, 1904. 

By heating the engraved rollers or moulds employed for 
pressing patterns on paper or cardboard, the pressed portions 
of the product appear glossy, whilst the uupressed portions 
remain dull. — J . F. B. , 

Cornstalks, Sugar Cane, and Analogous Pithy Stalks; 
Process of Manufacturing Products [for Paper-making"], 

! from . V. brewsen, New York. Eng. Pat. 15,297, 

I July 8, 1904. 

1 See U.S. Pat. 78 1,290 of 1903; this J., 1903, 876.— f. F. B. 
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Paper-mahing Mnekines ; Impts. in . J. Bradley, 

Uumlpy. Eug. Pat. 18,117, Aug. 22, 19(K. | 

In order to minimise) the friction on the wire in pit^sinir 
over the Buction-box, the latter is divided longitudinally 
into three compartments, The central compartment serves 
as the suction-box proper, whilst the two outer ooinpart- 
inents each contain a roller capable of freely rotating 
therein, and of being adjusted slightly in a vertical directitin. 
I'hese rollers revolve in troughs of water and project 
slightly above the level of the central suction-box. An 
air-tight joint between the rollers and tbe edges of the 
central compartment is made by means of compressible 
india-rubber tubes. The end-plates of the suction-box 
proper are adjustable for any nidth of paper, and their tops 
are faced uitii plate-glass, over wbieh the wire slides with 
the least possible friction. — J. E. P. 

United States Patent. 

Wcod-Pulp or Cellulose; Means for Uefnmnj . A 

Wahlstrcim, Houefo.s, ^’orway. U. 8. Pat. 771,403, Ocl. -1, 
1904. 

The machine comprises a vertical rotary runner, having a 
plain peripheral grinding face, and a bedstone mounted 
beneath the runner and having a plain grinding .-.urlace 
encompassing the greater portion of one-half of the grinding 
face of the runner. Means are provided for adjusting the 
bedstone vertically with regard to the runner.— J. F. B. 


French Patents. 


Paper and Cardboard ; Pron ss of Sizi luj . F . 1 >obler. 

First Addition, dated April 29, 1903, to Fr. Put. 328,178, 
Dec. 19, 1903. (See this J., 1904, 33.').) 

In the process for sizing paper described m the original 
specification, the two separate "i/ing baths may be replaced 
by a single combined bath containing approximately : 
rosin soap, 20— .>() parts; gelatin, 20 — 50paits; uluminiuni 
sulphate, 20- 50 parts; water, 1,000 parts,— J. F. B. 


Soap; Mannfaclurv of Hard Rosin \for Paper 

Manujaeture^. E. J'^scher. Fr. Pat. 343,Gl(,Mi)} H, 
1904. \T1 , page 1036. 

Paper Coloured on One Side; Process and Appaintus for 

makinq . T^eykam-Josefsthal Act.-Ges. 1. Piipier- 

uud l)niek-Iud. Fr. Pat. 343,186, May 16, 19t)4. 

The colour or other composition is applied to the weh of 
the jiaper as it comes from the puper-muking machine, xhc 
surface of the paper is felted (‘‘ feiitre ”) by pressuri', atid 
the coloiii is caused to adheie firmly to the paper by sub- 
sequent drying. The apparatus consists of a tank v.ith 
agitator for holding the colouring matter, which passes 
down a ])ipe provided witli a cock and indicator, and dis- 
charges through a perforated tube into a small tank which 
overflows on to the surface of a cylinder; this cylinder is 
in contact with tlie paper, and revo!v(>s as the paper pa.s^s 
beneath it, thus apply ing the colour to the surlace ox the 
paper. — T. F. B. 


Papers with Designs of all kinds, Coloured Paper, tVc. ; 

Process for mahmq' Glossy . »oc. Hennesseu et 

Jansen, and Soc. 8pix et Lindermann. Fr. Pat. 343, HaO, 
dune lU, 190 4. 

See Eng. Pat. 14,449 of 1904, preceding these.— T. F. B. 


Papers of all kinds. Coloured Paper, ^'c., having at the 
fame time a Glossy and Matte Effect; Process Jor 

making Pressed or Gauffered . Soc. Hennessen ot 

, Jansen and Soc. Spix et Lindermann. Fr. I at. .543, 
June 10, 1904. 

See Eng. Pat. 14,449 of 1904, preceding these.— T. F. B. 


Phonographic Records ; Composition for — 

Lumiere. First Addition, dated June 16, 1903, to hr 
Put. 338,849, June 8, 1903. 

A FLEXIBLE protective coating for phonographic records is 
composed of nitrocelluloie or acetylcellulose and ^ 

mg such as a salt of a fatty acid or parattw vax, 

dissolved in a common solvent. — J. F. B. 


II.--PIN1!! CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Magnesium Amalgam an a Reducing Agent, [Prepanr* 
tion of Absolute Alcohol.] T. Evans and W". C. Fetsch. 

J. Amer. CUem. Soc., 1904, 26f llo8 — llGl. 

Preparation of the Amalgam. — Magnesium amalgam 
affords a convenient and economical means of effecting 
reduction of organic compounds. It is found that generally 
magne-^ium powder will amaigainate with mercury at ordi- 
nary temperatures, amalgamation starts slowly, but evolves 
heat, which causes the process to become more rapid. Some 
specimens of inagiiesium, however, refuse to amalgamate 
unless the process be aided by the employment of a warmed 
mortar. Amalgams containing 5 and 10 per cent, of 
nesium were thus prepared; the latter were thickly fluid 
when first prepared, but set to a hard crystalline maH.s 
xvhen cold. 

Action of Magnesium Amalgam on Ethyl Alcohol . — 
Magnesium amalgam is without apparent action, in the 
cold, upon absolute ethyl alcohol, but readily reacts with 
alcohol containing a trace of nater. It affords, therefore, a 
eonxenient means for the preparation and preservation of 
alcohol in an absolutely anhydrous condition. 

Action of Magnesium Amalgam on Nitrobenzene . — By 
reducing a strong solution of nitrobenzene in ethyl 
alcohol with excess of 10 percent, magnesium amalgam, 
starting tbe reaction with heat, and moderating it sub- 
sequently by cooling, finally continuing the proce.ss just 
below ihe boiling point of alcohol, a yield of 9.5 '60 per 
cent, of the iheoietical amount of axobcuzene was obtained. 

— J. O. B. 

Primula Camphor. II. Brunner, Schweiz Woch. Chem. 

Phunn., 1904, 42, 305. l*harm. Centralh., 1904, 45, 

688 . 

Br distilling 300 kilos, of the roots of Primula veris 
(eqniialcnl to about 20,000 plants), and extracting the 
distillate with ether, 170 grms. of crude primula camphor 
were obtained. When freshly distilled it forms a colourless 
liqui(i, liecomiDg yellow on exposure to the air; ap. gr. 

! b. pt. 235"C. It was identified as the methyl 

e.ster of m mcthoxysalicylic acid, Colla. f])COOOH3(3)OH. 
(.5)i)C’H3.— .1. O. B. 

Quinine Salts : Neutral Hydrochloride of Quinine, 

II. t 'arette. 3. Fharm. Chini., 1904, 20, 347 — 355. 

“ Xkutual” iiuinino hydrochloride [^Quininie Hydrochlori- 
rum Acidum P.B.] is obmiued by dissolvinj^ one mol. 
of quiriiu in two mols. of hydrochloric acid in dilute 
aqueous solution, concentrating, and slowly cooling. Tho 
halt C^, 1 L 4 NVJ ’*21101 -f 2jIL() crystallises vn radiating and 
nodular groups". It is hygro.scopie, but only liquefies in a 
very ^lOl^t atmosphere. It parts with a small amount of 
its water of crysiallisatioii at 20'^ C. in dry air, and with 
the whole at 102" 0., acquiring a yellowi.sh tint, which dis- 
appears on cooling. It loses no hydrochloric acid during this 
drying. It begins to melt at 80" C., and remains partially 
melted at 215° C., when it begins to decompose. When the 
salt is crystallised from solutions containing ethyl alcohol, 
bulkier crystals than the above are obtained, which have 
tbe formula C'joH.nNo02.2HCl + l^C 2 HflO. In 95 per 
cent, alcohol, a supersaturated solution is formed from 
which large crystals are obtainable by sowing, or by rapid 
evaporation in vacuo. Thetie crystals are stable when kept 
in a sealed cube. They part with the whole of the alcohol 
at 100°C. and nith almost all at normal temperatures in 
vacuo. The same salt is obtained from solutions in absolute 
alcohol, and from 55 per cent, and 30 per cent, alcohol. 
'I'he weaker alcohol more readily form.s supersaturated 
solutions. The crystals obtained therefrom by sowing are 
very large, but do not keep so well in the sealed tube a* 
those obtained from 95 per cent, alcohol, becoming dull and 
gradually opaque, and forming a fluid which is at first 
colourless, ultimately acquiring a reddish tint on exposure 
to light. Exposed to the air, they lose all tho alcohol of 
crystallisation, absorbing water and being converted into the 
salt containing 2^ mols. of water. When heated in the darjt 
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to constant weight at — 50° C. u perfectly white, stable 
salt is obtiiined, which has the formula CjoHj^NjOo.^HCl + 
JH 5 O: the whole of the mols. of alcohol are given off, 
and ^ mol. of water is combined. This salt is much less 
hygroscopic than the anhydrous hydrochloride obtaineni 
by heating the salt containing alcohol to 102° C. No 
appreciable loss of hydrociiloric acid occurs when the salt 
C«,H5^N2(),.2UC1 + liCjH.O is heated to 35° C., hut at 
higher temperature this loss hecoines cousidenihle. The 
salt has no definite mcltiiig point. 

Anhydrous “ Neutral ” Quinine Hydrochloride. — The 
anhydrous salt, (»btaincd by drying either of the ahoAe to 
102 ° C. or in vacuo, rapidly re-abaorhs 2 ^ mols. of water on 
exposur(^ to the air. If the atnK)sphere be very m.nst, it 
combijies with another mol., forming the salt C^oHj^NgOo* 
21101 + 3 lIoO. It completely liquefies in an atraosph‘^re 
saturated with moisture. It becomes yellow when heated 
to 1C)5°~170° 0., and melts to a brownish fluid at 180" — 
185° C. Its aqiUMUis solutions are strourly Imvo-rotatory ; 
the [a]»= - 233' .— J. O. 11. 

Aconitine. II. SScluilzc, Apoth.-Zeit., 190*4, 19, 782 — 783. 

Chem. Centr., 1904, 2, 1238—1239. 

Tan empiiicnl formula of aconitine has been given as 
0,^41 ,,^(),oN by Duiistau (this 1891, 477 : 1892, 360) and 
as 0.^4H4;OnlN hy Kreund nndileck (this J., 1894, 539, 5 lO). 
Jn the author’s experiments several specimens of pure 
aconitine (m. pt. 197 —198° ( 1.), prepared by recryslallising 
the pure commercial alkaloid from methyl alcohql, were 
analysed. The results ohtiiined agree equally well with the 
formula of Freund and Beck, or with one differing from 
it by t>\0 atoms of hydrogen, ti/c., ( bni differ 
materially fre ra the figures corresponding to Dun^tan’s 
formula. Aetmitme hydrobroniide, (\4B4;0,,N.lIlh, or 
(^.jjIT^^CjiN.HHr, separates from watei iu crystals cootmn- 
iiig 2}, mols. of water, .slowly expelled on heating to 115° — 
120'’ (\ From a mixiurc of alcohol ami ether, the compound 
e,ryhtalli8('s w ith mol. of water, which is expelled at 110°(_:. 
The anhydrous salt and the compound with mok of water 
melt at 206° — 207 'C., and the compound with 2 1 mols. of 
water at 1 60°— 200° (A Aconine hydrochloride, Cj.,!! „( ).,\ . 
H(’l, or C 3 „llai,U<.N.HCl, was prepared hy lieatmg ueomtim^ 
Avith 20 times irs weight of water in an autoelu\e under 6—7 
atmospheres pressure, ami treating the product acconling to 
Dunstan and Passmore’s method (this J., 1892, 366). It 
forms crystals containing 2 mols. of water, m. pt. 175'— 
176 C. The salt loses its water of crystallisation only incom- 
pletely at 120 ° (k, hut rapidly becomes anh,>drou 8 at 100 C. 
in vacuo. — A. S. 

Ledum Palustre; The Stearoptenc of the E.'isrntial Oil 

of . Lomedse. Cheui.-Zeit. llep., 1J03, 281 ; 

i^liarm. Ceiitralh., 1904, 46, 

Distillation with live steam of the inflorescences and 
voung shoots of Ledum palusti e afforded I ’5 piw cent, of 
essential oil in 1901 and 0-5 per cent, with the 1902 crop. 
The oil Avas a viscous fluid Avhich de]>osite(l crystals on 
standing. 'I’he stearoptenc Avas found to he only [lartially 
separable hy cooling the alcoholic solution of the oil ; it Aias 
therefore obtained, as a residue, hy distillation in vacuo 
under 20 mm. pres.sure at 80° 0 . Kecrystallised from 
alcoliol, this residue furnished long, colourless, aciciilar 
crystals, ni. pt. 104° C. ; b* pt. 28 r C. iu an atmosphere 
of carbonic anhydride at 770 mm. pressure. It had the 
formula — J- 0 . B. 

Otto of Hose. W. H. Simmons. Chem. and Druggist, 
1904, 65, 703. 

The author has applied the iodine absorption method (see 
this J., 1904, 686) to several samples of this season's otto 
of rose, and finds that the results confirm the value of this 
test in judging of the purity of the oils. Of the samples 
examined, those Avlnch, according to their other constants as 
Avell as their odour, appeared to be genuine, gave iodine 
values Avell within the limits proposed (187 — 194), whilst 
those which, according to their otaer characters, might be 
regarded us suspicious or adulterated, gave values ranging 
Iroin 199 to 210. The determination of the refractive 
index has been proposed by Parry and others as a means 


of detecting adulteration of otto of rose. The author deter- 
mined this constant for 36 samples, 23 of which Avere 
genuine, whilst the remaining 13 were ot doubtful quality. 
The satisfactory samples gave an average refractive index 
of 1 *4626, a maximum of 1-4654, and a minimum of 1*4592, 
whilst the doubtful specimens gave values ranging from 
1*4615 to 1*4770. It appears from these results that the 
determination of the refractive index is of Ibtle value, as 
the generall}’ accepted limits, 1*4600 to 1*4650 or 1 *4670, 
Avould cover many adulterated sample.s, whilst where the 
refractiA'e index Avas beyond the limit, the other characters 
of the oil Avould also be abnormal. — A. S. 

OrchcUa Lichens; Some Substances present in . 

lionceray. Bull. Soe. Chim., 1904, 31, 1097 — IIO 3 . 

'I’hl lichen'' Rocella Montaand and Dendrographa Icuco- 
phiva w-ere found to contain erythrin, and HnecUa Tinctoria 
lecanoric acid as the chromogen. ( Ircinol in a free state 
was detected iu all the above varieties. Ncav methods are 
given for the preparation of pure lecanoric ucid and erythrin 
from th(! respeetivo lieheuN ; the melting paints were found 
to be; lecanoric acid, 201“' ; ervthriu, 164" C. — T. F. B. 

Siberian Fir ; Essential Od of . ,1. Schindelmeiser. 

Apoth.-Zeit., 1904,19, 815 — 816. 

Chaiactcrs of Pure Od of Siberian F/r.— Sp. gr. not 
under 0-918 at 17° C. ; — 3)9*^ 40' at 17° C. ; esters as 

bjinvl acetate not uiidcT 35 per cent. 

Oharaefers of Commercial Specimens of S/bcrian Fir Oil. 
— Sp. gr. at 17 ’( '.,0* 9 ( 1 —O’ 5) 15 ; a,, — 29" 18' to —34° 30' nt 
17" ( ; esters asboriiAl acetiitein the fracfiou< hoilingabove 
190' (’ , 19*5 to 30 per et nt, lA'cni the fraction containing 
the /-pinene ami /-e:imi»liene, and having an o]>tieal rotation 
of a„~ — 24° 13' to — 26° 15' at 17° Cb, it is possible to 
isohitc a small amount of a hi dvoeaihoii boiling at 174° — 
180° (', and having a„ - — 18 28' at 17° (’ ; this fraction 
probalilv eoritaiiis ]nac(i\e dipentenc. 'I’lic eomniercial oils 
are probably adulterated Avitli the cln'iipei pine-needle oil 
or w nh turpentine oil. Siiiei' the value of Slbeiian lii oil 
dt'peiids on its high ]>ereciitagc of luivo-honi}! acetate, 
Avhieh renders it valuable I'm the nthetic pre[)aiation of 
(arnnhor, these iiguies are sigiiiticaut — d. (). B. 

Coptnba Balaam ; Surnuim . L. Ann Italic and C. 11. 

Nieuw’huid. Bharm. Weekblad, 1904, [ 40] ; Apoth.- 

Zeit., 1904, 19, 81 C. 

Fuom the examination of seven commercial samples of 
Surinam copaiba balsam, it *w:m found that tAvo varieties 
occur, one thick like Maracaibo copaiba lutlsam, the other 
thin like Fara balsam. I'lie colour ranges from light 
yclloAv to brown ; some specimens have a feelile fluores- 
cence. The sjiecifie gravity ranges from 0-9096 to 0-9611 ; 
acid value from 11*65 to 59-]‘.i; ebter a able fiom 9*7 to 
18*21; percentage of essential 01 !, from 41*0 to 71 ’6. 
Surinam copaiba balsam is not soluble m 5 volumes of 
absolute alcohol, nor in 20 volumes of 90 per cent, alcohol. 
Jt gives a sdghtly turhi'd solution Anith carbon bisulphide. 
Towards other solvents it behaves like South American 
balsams. On shaking Avith oue-third of its volume of 10 per 
cent, ammonia solution it forms an emulsion from which 
oily drops separate out on standing. vVlien agitated with 
chloral h 3 -drate solution, the essential oil ceparates on 
standing, but the loiver solution of resin has no character- 
istic colour such as is the case Avith gurjun balsam. 

Characteristic Reaction for Saiinam Copaiba Balsam . — 
A mixture of equal volumes of Surinam copaiba balsam and 
acetic anhydride gives a fine blue colour Avith a trace of 
sulphuric acid. Maracaibo balsam does not give thii^ 
reaction. 

Essential Oil of Surinam Copaiba Baham. — The e«scntial 
oil contains a sesquiterpene alcohol, F'lcHraDH, forming 
colouilesH and odourless crystals, m. pt. 113-5° — 115° C)., 
which begin to sublime at 80°('. -, also tAvo sesquiterpenes, 
one Imvo-, the other dextro-rotatory, and a small quantity of 
cadinene. — J. 0. B. 

Active Oxygen in Organic Pcrsulphates ; Quantitative 

Determination of , A. Wolff and li. Wolffensteia. 

XX.I11., page 1046. 
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Dinitra-aminophenol (Picramic Add) \ New Method of 

Preparation of [ant? Determination of Potassimi], 

A. iv6bauU and Aloy. XXIIL, page 1046. 

Arsenic in “ Peduced Iron ” ; Determination of . 

G. A. Hill and J. C. Umney. XXIII., page 10 46. 

English Patents, 

Iron and Arsenic; Process of Manufacturing Soluble 
Compounds containing — — . A. G. llrookos, London. 

From Ch(‘m. Werki* Hniisii, G. tn. b. IT., Heniolingen, 
Germany. Eng. Put. 21,382, Oct. 3, 1903. 

Sbk Fr. Pat. 336,127 of 1903; this J., 1904, 383. The 
compounds may ulao be prepared by ht'atiug sj)athk‘ iron 
ore, or other natural ferrous carbonate, with glvt'erino- 
arsenic acid acid dissolved in glyeerin) out of 

contact with air, until evolution of gas eease.s. 'I'he solution 
is filtered, and the filtnito evaporated iind'^r reduced pres- 
sure, a feeble cuiTcnt of oarhon dioxide being passed 
through it — T. F. B. 

Protocatccliuir Alilchydc ; Manufacture of . A. .J 

Boult, London. From F. Fritzsche & Co., Hamburg. 
Eng. Pat. i:),784, .Inly 15, 1904. 

T*R,()T()0\TK(jnui(; aldehyde is prepared hy heating helio- 
tropin with acid and water without exceeding ,i pre.*»Mire of 
12 atmospheres, or a temperature of lyo-" C. The ivaetion 
is facilitated by using certain acid salts, especially sodium 
bisulphite, in place o)' the acid. The reaction can also take 
pla<‘e 111 the presence of a s< Iveiit for Indiotropln, .such as a 
hydrocarbon or alcohol. ((Compare Fr. Pat. 326,775 of 
1902 ; this J., 1903, 819 )— F. S. 

Pyrocatochol Dcrii at ices ; Manujacture of t ). Tmray, 

London. I'rom Furlovorke vorm. Meistcr, Lucius iind 
Bruning, HoeehHt-on-the-Mttinc, Germany. Eng. Pat. 
2o,480, Dec. 3, 1903. 

T)13RIV\tivks of ])yrocatechol. such as m 'fhylaminouceto- 
pyrocateehol, CH, Nil .CfI,.0O. C,Hi(DlI).:, can he pro- 
dueed by the interaction of a hulogeii-acetopyrocateohol 
and ammonia or a primary alipbatii* amine. These k(‘to 
derivatives can, if reijuired, be reduced to the corresponding 
iileohol bases. — F S. 


Fkknch Patent. 

Alcohols, inkers, Acetic Acid, ^c.; Process for making 

Cie. Urbaine d’Kelairage par le Gaz Aetjtylene. 

Fr. Pat. 338,965, Aug. 3, 1903 , 

Thk claims are for a continuous proce.ss for making ethy- 
lene, and converting it into ethyl hydrogen sulphate, which 
is used as a starting point for making alcohol, ether, acetic 
acid, &c. .V suitable oxide, such as gliieinum, lithium, or 
manganese oxide, is mixed with 51) — -GO per cent, of lime or 
baryta, and with coke, anthracite, pitch, or other suitable 
carbonaceous material, and the whole heated to form a 
carbide ; this is decomposed with water in au ordinar} 
acetylene generator, and the othyleue formed, is absorbed by 
sulphuric acid in an apparatus to which one of the claims 
relates. — T. F. B. 

Methyl Groups of Aromatic Hydrocarbons; Oxidation of 

the . Badisehe Aiiilin uud Soda Fabrik. Fr. Pat. 

338,990, Aug. 17, 1903. 

See Eng. Pat. 17,982 of 1903; this J., 1904, 910 -T. F.B. 

Barbituric Acid; Process for Trans forminy Immolmr^ 
hituric Acids into — — . Maison E, Merck. Ir. lat. 

343,673, June 3, 1904. Under Internal. Cbnv., July 11, 
1903. 

iMiNOBaiiuiTUEic ftcids aro converted into barbitarm acids 
by beating with mineral agids. For example, inunodietnyl- 
barbituiric acid is boiled for some raim^tes with U sHUtJOU ot 


hydrochloric acid (1 : 8) ; diethylbirbituric acid results. 
The iminobarbitiiric acids result from the condensation of 
cyunoaeetic esters with urea in presence of alkali aloobolates. 

— T. F. B. 

Dialkylharhituric Acids; Process for Preparing — — 
Farbenfabr. vorm. F. Bayer 8c Co. Fr. Pat. 343,834, 
June 9, 19(14. Under Internat. Cbnv., Sept. 25, 1903. 

See Eng. Pat. 21,833 of 1903 ; this J.. 1904, 76.-— T. F. B. 

Cream of Tartar ; Extraction of White Refined — — ybom 
Marcs, before and after Distillation. G. Chiapetti. 
Addition to Fr. Pat. 330,951 of .\pril 6, 1903. XV*!!., 

page 1039, 


XXI.-PHOTO&EAPHIC MATERIALS 
AND PROCESSES. 

Mercuric Iodide ; Two Emuhifiahlc Double Compounds Of 

Luppo-Cramjw. Edcr’s Jahrbueh, 1904,18, 12. 

Chcm.-Zeit., 1904, 28, i^ep. 29.5. 

WirKV glass plates, coated with a gelatin emulsion con- 
taining gum arable, copper sulphate, potassium iodide and 
potassium mctasulphite, are immersed in a 0 ’4 per cent, 
solution of raereuric chloride, the emulsion passes from red 
and orange to a yellow colour ; by exposing such a plate 
under a negative for two mimites in diHiwed daylight, a, 
black image on a red ground is produced, which changes, 
on fixation, to a hrownish-hlack image on a yellowish-grey 
ground. The same emulsified double .salt is obtained by 
mixing emulsified copjier iodide with eitiul&ifiod mercuric 
iodide. The compound has the composition CuT, Hglj, and 
is a red substance, turning dark brown on heating, and 
be(*oming red again on cooling. — T. F. B. 

Silver Oxide and Ammoniacal Mercury Compounds; 
Sensitiveness — of to Light. Lu[}po-(.)raTner. Kder’e 
Jahrbueh, 1904, 1 8, Bk Chern-Zeit., 1904, 28, Kep. 296. 

A 8 ILVK 11 oxide emulsion was prepared by emulsifying the 
precipitate obtained by adding the calculated (juantity of 
ammonia to a cold solution of silver nitrate and gum arabic: 
the emulsion blackens on gentle warming, owing to reduc- 
tion. An acid solution of ruetol blackens it strongly, 
whether it has been exposed to light or not. No practical 
application appears possible owing to the rapid reduction of 
the silver oxide by the gelatin, Anemiilsion prepared from 
ammonio-mercuric oxide was found to be vei'y slightly 
sensitive to light ; it also darkens slowly on exposure. The 
compound Hg.j(NH^.)GL obtained by digesting mercuric 
iodide with ammonia, could not be obtained pure in the 
form of emulsion in gum ar.abic solution; the yellow emul- 
sion obtained by adding ammonia to emulsified mercuric 
iodide is slightly ^ensltlve to light, and gives, after 10 
minutes’ exposure under a negative, an image which can be 
developed with metol and sodium carbonate.— T, F. B. 

Silver Bromide; Studies on UHcmulsifed - — . K. tSchoum. 
Eder’s Jahrbueh, 1904, 18, 74. Chem.-Zeit., 1904, 28 
Hep. 295-296. ’ 

The action of light on layers of silver bromide, obtained by 
precipitating concentrated silver solutions with a soluble 
bromide, gives an image which can easily bo developed. 
Most developers produce the image very quickly: good 
gradation and freedom from fojr result from the use of 
dilute developers. An image which can be developed alao 
results from the action of light on a plate coated with grains 
of silver bromide separated by an organic medium (e.g^ 
gelatin). The sensitiveness to light of unemulsified silver 
bromide appears to depend on the nature of the soluble 
bromide used ; uuemulsified silver bromide can also bA 
ripened*’ in the usual manner, and also exhibits 
isation.*’ showing that this is duej in ordinary ennUsion^, 
an actual change in the silver bromide. Solarisation is com- 
pletely prevented by immersion for 22 hours in a 5 
oei;|.« 9 lutlun of ammonium pers^lp^iate. UiieniuUifie^ 
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bromide i» also sensitive lo llbntjren rays, and exhibits 
solarisatiou under their intluence after 80 minutes' exposure. 

— T. P. B. 

Development for the Production of hnagcf> of Fine Grain ; 

Process of’ . A. and L. Lumiere and A. Seyewetz. 

Brit. .1. Phot., 1904. 51, 860—867. 

Two conditions are found to be necessary for producing 
images of fine grain, viz., slow development (elfected either 
by dilution of the developer or by addition of “ restrainers”) 
arnl the Ttre.sence of some solvent of siher bromide in the 
developer ; the addition of ammonium chloride (15 — 20 
grms.) to the developer (100 co.) is found to fulfil both 
these conditions. In this process, the diissolvcd silver 
bromide is reduced by the devtloper, and the silver is 
deposited on the image, thus causing physical as well ns 
chemical developratuit. Two developers — viz., ;j-phenyleiie- 
diamine and o-aminophenol — do not require the addition 
of a sul)8t[ince .such as uminouiuiii chloride, since (hey 
themselves have a slight solvent action on silver bromide. 

A suitable developer ma> be made by dissolving one grm. 
of j)-pbenylenediamine and six grms. of anhydrous sodium 
suljdnte in 100 ce. of water ; this is (‘specially suited for 
obtaining negatives intended for enlarging, since it gives 
images of fiiui grain and normal intensity, and free from 
fog, on “rapid” plates. With slow emulsions the deposits 
obtained are of a fine brownish - violet colour especially ) 
adapted to trans[)areney work. — T. F. ll 

Silver Grcnn in Photography ; Jnfluenre of (Amcentration 
of the Developer, and 7'imv of Development, on the Size 

and Character of the . K. .1. Wallace. Astrophys. 

J. ; through Brit. J. Phot,, 1904, 51, — H66. 

Thkkk eipially exposed plates were treated with devel- 
opers of varying concentration, an<l scpiares of equal opacity 
from each negative w’ere examined mioroseoincally. That 
dev(‘loped slowly, with diliit(‘ “ rodinal,” exhibitcal an 
irregular appearance, the grains having grouped together 
and giving a “ coar?(' ” rc'sult. By more rapid development 
with quinol, the irregularity was quite apparent, but less 
marked than in the previous case. The most uniform 
result was obtained by ra])id (h’velopment with a raivture 
of quinol, “ nietol ” and ‘‘ adiirol ” ; the grains of silver in 
this case only exhibited very little grouping. The netiial 
size of the particles was also found to be considerably 
increased by prolonged development. Similar experiments 
were earned out on uuexjiosed plaies, with the result that 
the grains of reduced silver became larger and more 
numerous ns the development was coutiiiued. Liimieie 
and Seyevyetz obtaifted results iu contradiction of the above 
(see this J., 1904, 799), but the chief reason is considered 
to be that they examined the actual paiticles of silver, 
abstracted from the (‘mulsion. and not the groups of 
particles as prest'nt in the developed negative. — T. F. B. 

English Patents. 

Silvei' Emulsions for use in Photography ; Process for the 

^ Production of . J. Gaedicke, Jlerlin. Kng. J*at. 

18,183, Aug 22, 1904. 

Highly s»‘iisitive emulsions of verj' line grain, and of which 
the sensitiveness does not diminish on keeping, are produced 
in the following manner : sn unripened gelatin emulsion is 
well washed, and mixed with about 20 times its weight of 
water ; it is then heated to 40'^ C. yvith, for each litre, 1 — c,c. 
of ammonia, or other suhstance having a maturing effect. 
The lieating is continued for one to four hours, according 
to the degree of sensitiveness desired, and the ammonia in 
the emulsion is neutralised by addition of the calculated 
quantity of acid (sulphuric and citric acids are suitable), 
when the emulsion is ready for use. — T. F. B. 

Photographic Paper and the like j Method of Production 

of . P. von Gerainow - Trauttenberg and M. L. 

Fabian, Brunn, Austria. Eng. Pat. 18,890, Sept. 1, 
1904, 

AcCoboing to this invention, paper is sensitised by a 
luitable substancei without employing any emoleion. 


“ Direct copying” paper is prepared by immersing paper in 
a 5—10 per cent, solution of silver "nitrate, drying, and 
toughening in a solution of oxalic acid 25 grms., citric 
acid 5—50 grms. (according to the desired hardness) in 
water, I litre. “ Gontact ” paper is produced by treating 
paper first in a 2 • 5—5 per cent, solution of silver nitrate, and 
then in a 2—10 per cent, solution of oxalic acid. Negative 
paper is prepared in the same way as “ contact ” paper, 
except that it is further saturated with castor oil, &c. to 
render it translucent. — T. F. B. ’ 

I French Patents. 

i Casein Emulsion {for Photography']. Soe. Protalbin- 
I Werke Aktieuges. Fr. Pat. .343,26.3, May 18, 1904. 

I C^ASKiN (50 kilos.) is agitated wdth N/1 sodium carbonate 
j solution (500 litres), to a homogeneous luixture, which is 
filtered, then treated with concentrated acetic acid and 
alloyved to stand several hours. 'J'he solid is separated, 
washelwith cold water till nearly neutral, and allowed to 
stand undt^r water some days, until a test sample is found 
to he Soluble in dilut(‘ alcoholic solution of ('itric acid, when 
it is placed iu a centrifugal machine and dried. This 
prepared casein is soluble in alkali--, alcoholic solution of 
acids and hydrated aciiis, and when mixi'd yvith the sensi- 
tising salts forms an emulsion w ithout precipitation. Alum ^ 
or formaldehydi- may he added to increase the strength ; 
soap, glycerin, or castor oil to add suppleness, .iiid geFatin 
or colouring niatleis if desired.— K. L. J. 

Manganic Salts ; J^rocess fur Preparing Stable Solutions 

of [/or Photograpfiir Purposes], ( ). Gros. Fr. 

I'nt. 343„'»17, May 30. 1904. Under Internat. Conv , 
Aug. 22, 190.3. 

The higher oxides of manganese, or compounds which, 
during the reaction, givi- r.se lo these an- tiealed yvith 
polyvalent organic acids, yvhich also contain hydroxyl 
groups (e.g , tartaric acid), or Iheir salt.s. The solutions 
I thus ohtaim'd an- lendcicd (luitt- stable! by making them 
i alkaliiu'. For example, i‘\eess (d“ taitaiic acid is added to 
j a solution of potassium pennanganale, and the resulting 
I solution is rend eied just alkaline with sodium hydroxide^ 
j or tin* maximum (luanlity of tlie precipitate obtained by- 
adding polascium permanganate solution to a solution of 
manganous sulphate, is dissolvc-d in a saturated solution of 
sodiurn tartrate. Such solutions are especially'^ applicable 
as oxidising agents in pn-panng photographs by Ihe “ data- 
type” pro(‘ess (see this ,J., 1903, 380, 9G3, and 1015). 

— T. b\ B. 

j Silver [Fhotoyraphie] Pirfurcs; Puiressfoi eonvertnig 

into more Stable Catalytic Pictures. ( ). Gros. 

hr. Bat. 343,583, Alay 31, 190^. Under Inti'mat. Uouv., 
Aug. 22, 1903. 

Since ‘ silver prints,” yvlu-ii usi-d for the “ ciifatype ” 
process, are rendered more or less useless for the purpose 
after a time, oyyiug to the action of the hydrogen pieroxide, 
particularly in presence of truces of acid^ it is desirable to 
use '•cine more stable form of print. It Is f()nnd that silver 
prints can be rendered siable for this proce.-s by treating 
them yvith a solution of a manganic salt (see preceding 
abstract) to which potassium feriicyanldc has been added ; 
the print'' are finished by immerbion in an alkaline solution 
of potassium ferricyanide and washing, if these prints 
should lose their catalytic properties after a time, they can 
easily be “ regenerated ” by subjecting them to the action 
of ammonia. — 1’. F. B. 


XI1I.-EXPL0SIVES. MATCHES. Etc. 

Explosives m Coal Mines Order. A. Akers- Douglas, 
one of II.M. Brincipal Secretaries of State, Sept. 6, 
1904. 

Tile following have been added to the list of Permitted 
Explosives ” : — 

Colliery Cheddite . — Potassium chlorate (76*5 — 79*5 
parts), mononitronaphthalene (14*5—15*5 parts), dinitro- 
toluene (1*5— 2*5 parts), castor oil (4*5— 5*5 parts), 
and moisture (0 — 1 part). 
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lots 


Nohel Amumia Powder No. 1. — Ammoniutn nitrate 
(82 — S6 parts), nitroglycerin (7 — 9 pins), wood meal 
(6 — 8 pans), and moisture (i)‘5— 3 parts). 

Nobel Ammonia Powler No. 3. — Ammonium nitrate 
(78 — S2 parts), nitroglycerin (9—11 parts), wood meal 
(8 — 10 parts), and moisture (0'5--3‘5 parts). 

Phoenix Pouj/ier.— Nitroglycerin (28-~3l part?), nitr<>> 
cotton (0 — 1 part), potassium nitrate (30—34 parts), 
wood meal (33 — 37 parts), and moisture (2—6 parts). 

Ammonal B. — Ammouiura nitrate (94—96 parts), 
metallic aluminium (2 '5— 3-5 parts), charcoal (2 — 3 
parts), and moisture (0 — 1 part). 

Celtile. — Nitroglycerin (56 — 59 parts), nitrocotton 
(2'0 — 3*5 parts), potissium nitrate (17—21 parts), 
wood meal (8 — 9 parts), ammonium oxalate (11 — 13 
parts), atid moisture (0*5 — 1'5 parts). — G. W. McD. 

English Patent. 

Explosives [Perchlorate]. M. E. A. C. Yonck, Namur, 
Belgium. Eng. Pat. 24, .5 11, Nov. 11, 1903. 

The explosives have the following composition ; — 

Ammonium perchlofatH 

Sodium nitrate 

Ammonium nitrate .... 

Naphthalene 

Tnnitronaphthalone . . . 

Sodium oxalate 

Ammonium pierate — 

Ammonium oxalate . . . 

Oalcuim ojcalate 

Trmitrotolu(‘u(* 

Neither free chlorine nor hydrochloric acid are produced 
upon explosion, and these explosives can be salely used in 
fiery mines. — G. W. McD. 

Fkbnch Patents. 

Nitroylycenn ; Process for Prcfuiriny — . R. Mdller. 

Fr. Pat. 343.700, June 0, 1904. 

See Kug. Pat. 13,562 of 1904 ; this J, 1904, 882.— T. F. B. 

Powder; Automatic Machine to roll Charges of . 

Soc. de la Poudre Peigne et des Brevets. J. Luciani. 
Fr. Pat. 343,242, May 17, 1904. 

By raeaus of a system of six rollers geared together, sheets 
of powder are first rolled into cylinders of fairly large 
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diameter. The diataice betweeu the rollers is then 
gradually reduced to produce cylinders of the desired 
diameter tightly compressed. The powder sheet pisses 
through the guides (24) to the drawing rollers (3|')i which 
carry it round the forming rings (23), thus producing the 
loose cylinder of large diameter. By bringing the rollers 
(27 and 27') together by means of the handle, the com- 
pressed cylinder is proilueed. The rollers are recessed at 
a point opposite the lorming rings, — G. W. McD. 


XXIIL-ANALYTICAL CHEMISTBT. 

APPARATUS, ETC. 

Condenser and Distilling Column for Distillation in VacU9, 

or under Normal Pressure; New . H, Vigreux. 

Bull Soc. Chim., 1904, 31, 1110— 1119. 

The inner tube of the condensers, which is about 22 mm. in 
diameter, is indented at a number of places, these indenta- 
tions forming points in the interior of the tube (see Fig. 1) } 



Fig. 2. 


as these points are hollow, thus allowing water to fill thent» 
very efficient condensation is obtained. The reottfyiiig 
column is made on the same principle} the points arc 
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disposed in a Dumber of horizontal planes round the 
interior of the tube, the seta ol points bcinjf alternately 
horizontnl and inclined downwards, thus forming a number 
of plates and inverted <;oiie 8 ; as the drops of liquid fall 
from the cones, they are caught on the horizontal points 
before falling back into the liquid ; the series of horizontal 
points thus play the same part as the platinum cones in 
the Le llel columns (see Fig. 2 ), For distillation in vacuo, 
the column taki s the form shown in Fig. 3, the projections 
not being to numerous as in the other forms. The side 
tube serves to hold a capillary tube for admitting air to the 
flask when necessary. — T. F. B. 

IN DUG AN J C- QUANTITA TIVE. 

Pvtafisivm as Piciamaie; Delcnnirtation of — ; also 
iJinitrv-aminophenol {Pictamic And) : Netv Meihcd of 
Preparation. A Frdbault and J. Aloy. J. Pharm. 
Chim., 1904, 20, 245- 247. 

Pirj oration.— 7 a\\q dust aid solution of ammonia are added 
to a "warm solution of picric acid in water or methyl alcohol, 
so ns to obtain a dit-iicct alkaline reaction. The mixture 
is boiled for an hour, with occasional addition of more 
ammonia. The \u iling solution is filtered, excess of 
ammonia driven off by evaporation on the water-bath, and 
a slight excess of scetic acid added. Fvaporation is then 
carried to r ryness, the nsidue is Tedl^so)v€d in boiling 
water, filtered, and crystallised. Fine red crystals of picramic 
acid, m. pt. 166° C., are thus obtained. 

Unrecorded Pjopntie.s. — Picramic acid burns, hut does 
not detonate, V hen suddenly heated. It does not piecipitan* 
albumin, albiinifses, peptone, or alkaloids. Its alkali salts 
give solutions having a deep rtd colour, which bcci rnes 
}ellowish- green in the presence of acids. They are there- 
fore available as indicators in alkalimetry. 

Jiapid Dffeinnnultcn nj Potast-ium as Pictamate . — 
Potassium may he piecijuiatcd as jucrate, converted into 
picnmiate, and iis amount appioximately detci mined 
colorimeirically as follo^^s A feyv c c. of the dilute 
solution coiitainir.g potassium salts a;e treated with an 
equal yolume cf alcohol and pr('<initi ted with excess of 
sodium pK'iate. I'he })Ota 6 sjum piciate is collected, washed 
with sir eng ulcol o), dissolved in boiling water ami eouveitcd 
into piciurnate by nieans of dextrose and amuionium 
carbonate. The colour is then matched with a standard 
soluiicn of poia'Sium piciainute ef known strength. 

— J. O. Jt. 

Selenium and Telhritm ; Use of Phespharous Acid in the 
Qvautitutire Determinulion of — — . A. Gutbier. Z. 

anorg. Chtm,, 1904, 41, 44? — 461. 

CCMPOUHDS in which selenium and tellurium occur in 
the hexavaleit condition, e.g., selenic and telluric acids, 
are attacked with difljculty by phosphorous acid, and are 
not completely reduced. In the case of seltnious and 
tellurous acids, how tvtr, reduction is effected rapidly and 
quantitatively by means of phosphorous acid. The best 
results are obtained by using a hydrochloric acid 8 < )uth‘n, 
and boiling after the addition of the phosjihorou'* acid. In 
neutral and alkaline solutions, the reduced metal remains 
dissolved in the colloidal cf'iidilioi) but a precipitate is 
produced on acidifying with hydroebh ric acid.— A. S. 

Active Oxygen in Organic Persulphates ; Quahiiiutne 
Determination of . A. Wolff and R. Wolffcnetein. 
Ber., 1204, 37, 3218-3214. 

The organic pfrsulphate is tieatrd in an Erleiimeytr flask 
furnished wiili a Bunsen vaUe, with hydrochloric acid and 
a cold saturated solution of sulphurous acid, which has been 
previously treated with barium chloride solution, and Altered 
The reaction proceeds according to the equation : — H 2 S. 2 OH + 
SO 3 + 2 H 2 C)»‘ 3 H 2 lS 04 . The flask is heated till the excess of 
sulphur dioxide is expelled, the contents are then cooled 
ami filtered, and the barium sulphate washed, dritd, and 
weighed. Accurate results were obtained in test determina- 
tions with quinoline, quinaldine, acridine, and quinine per- 
sulphates. — A. S. 


Chromium and Iron [tn Ores and Alloys '] ; Volumetric 

Determination of . K. Glasmann. Z. anal. Chem., 

1904, 43, 606—508. 

The solution containing a mixture of ferric and chromic 
salts (but not more than 0*05 ^'rm. of chromic oxide on 
account of its colour) is treated in a flask, provided with a 
Bimseu’s valve, with sulphurous acid, which reduces the 
ferric salt, leaving the chromic salt unaltered. The excess 
of sulphur dioxide is expelled by boiling, accompanied by 
the passage of a current of carbon dioxide, and the fenoua 
solution after cooling is titrated with permanganate. The 
oxidised solution is again reduced by heating with sulphuric 
acid and ziuc according to Zimmermann’s method, until it 
assumes an azure-blue colour. The ferrous and chromous 
salts are then again titrated with permanganate, the per- 
centage of chromium being calculated from the difference 
between the two titrations.— J. F. B. 

Fluorine in Wine and Beet's ; Determination of — . 

F. P. Treadwell and A. A. Koch. Z. anal. Chem., 1904, 

43, 469—506. 

The quantitative determination of fluorine, even in pure 
solution, in quantities of 5 mgrms. and less, is accompanied 
by serious em>rs; for larger quantities, a correction of 
1’5 mgrms. of calcium fluoride may be added for every 
100 e.c. of solution and washings to compensate for solu- 
bility. By Brand’s qualitative etching test, a quantity of 
0*5 mgrm. of fluorine in 100 c.c. of wine or beer can be 
detected with certainty. 

Determination of Plvortne in Wine. — The authors advo- 
cate the follcw’ing modification of Rose's method: — 100 c.c. 
of wine are introduced into a 250 c.c. flask and made 
slightly alkaline with pure 2N-caustic soda solution; silver 
nitrate is added so long as a piecipitiiie is formed and the 
liquid is shaken, made up to the mark and filtered. The 
first 5~10 c.c. of the filtrate having been discaided, 200 c.c. 
are ituasnred mte a 250 c.c. flask, snflieunt sodium chloride 
is added, and the solution is diluted to 250 c.c. It is allowed 
to remain for 12 — 24 hours, the clear liquid is decanted off, 
filtered if necessary, and 175 c.c. (equal to 56 c.c. of wine) 
ol the clear solution are boiled with 2—4 c.c. of 2N-sodiuin 
carbonate solution and precipitated with a large excess of 
calcium chloride, ebullition being subsequently eontinued 
for 5 minutes. '1 he precipitate is filtered off, washed with 
hot water and dried. It is then incinerated and ignited at a 
dull-red heat for 10—20 minutes. The calcium salts are 
treated in the crnmhle with 2 — 4 c.c. of 1*5 N acetic acid, 
and subsequently digested on the water-baih for 40 minutes. 
The liquid is then evaporated to dryness, the residue is 
nioisteiud with two dro^is of acetic acid, extracted with 
wan r, and washed by decantation ihiough a small filter. 
After drying, the piecipitate is rctun td to the crucible, the 
ash of the filter is added and the fluoride ignited for a 
few minutes. The extraction with acetic acid and sub- 
sequent opt rations are repeated until the further decrease 
in the weight of the calcium fluoride does not exceed 
0*5 mgrm. 

Deteimination of Fluorine in Deer. — The above methed 
is not applicable in tbe case of beer, and the aulhf>rs know 
of no mi re exact method than is afforded by a modification 
of Peiifield’s process, which, however, only yields about 
94 per cent, of the total fluorine present. 100 e.c. of beer 
are made alkaline with caustic potash, 2 c.c. of 2N-8odium 
carbonate are added, and the solution ia precipitated with 
excess of calcium chloride at the boiling temperature. This 
precipitate always retains organic matter and must be 
ignited, and it is during this process that a large and 
somewhat vaiiuble loss of fluorine is liable to occur. The 
grey, calcined mass is mixed with 1’5 grm. of calcined 
quartz in an agate mortar, and is introduced together with 
1*5 grm. of hen-sand into the Penfield apparatus, and there 
decomposed by sulphuric acid. — J. F. B. , 

Arsenic in Reduced Iron ’’ ; Determination of 
C. A. Hill and J. C. Umney. Pharm. J., 1904, 73* 

500—601. 

Both tbe Usts recommended by Dunstan (see this J., 1904, 
999) and the German Pharmacopaia method are considered 
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quite accurate for determining arsenic in reduced iron ” 
The test of the U.S. Pharmacopmia is stated to be inaccurate 
as the addition of the iron to hydroch'oric acid in the 
absence of an oxidising agent causes evolution of hy Irogen 
arsenide. The following test is recommended as the b^cst 
to use: 0*1 grm. of potassium chlorate, and I cc of 
hydrochloric acid are added to 0*1 grm. of the reduced 
iron, and the mixture is warmed until the evolution of gas has 
ceased ; 1 1 c.c. of hydrochloric acid, 7 o.c. of water, 2 grms 
of potassium metasulphite, and 4 grms. of ferrous sulphate 
are now added and the mixture is heated on a water bath 
under reflux condenser, for an hour, after which it is 
distilled; bromine is added to the first 17 c.c. of the 
distillate until a distinct coloration rem’iins, and then the 
solution is decolorised with a solution of hydroxylamine 
hydrochloride. The arsenic, which is now present in the 
solution as arsenious acid, can be determine 1 by any 
standard method. As to the limit of arsenic which should 
be allowed in “ reduced iroo,” the suggestion of Dunstan 
(60 parts per million) is considered impracticable, and the 
matter is thought to call for further careful cou.sideration. 

— T. F. B.’ 

Zinc ShUh ; Study of Complex — F. Kunschert. 

XL, page 1032. | 

Sulphurous Acid in Molasses ; Dc^erminahon of 

To/zl-EHcot. Bull. Assoc. Chiin. Suer. 1904 22 

231. ‘ ’ 

As the deter nination of s ilphurous acid in m ilas-ses by 
direct oxidation with iodine in th- presence of starch paste 
is not very exact, the author uses the following method which 
gives more accurate results : .bOOc.c. of molasses rendered 
somewhat fluid with boiling water or 100 c.c. of wort, are 
introduced into a short-ue ;ked ti.isk, a fraginent (I or 
2 grms.) of chalk or marble addei, and a few c.c. of 
hydrochloric acid The flask is thin connected to a con- 
denser, and Us contents boiled, the evolved sulphurous acid 
being receive I in an excess of iodine or bromine. When 
the distillation is finished, the distillate is heated to 90'" C , 
acidified with hydrochloric acid, and precipitated with biriuin 
chloride. — L. J. do W. 


GROAN IC^QU ALlTATfVE, 

Indopheninc Rejction. F. W. Bauer, Bar., 1904, 37 
3128- 3130. ’ ’ 

In a forinur communication, the author stated that the 
mdopheuinc reaction is not given by benzene containing ' 
thioplien, if chemically pure sulphuric acid be used (this ' 
J., 1901, r)6i) unless oxidising agents, such as ferric ! 
chlorid- or nitric acid be adde 1. Storch (this J., 1901, 7.30) 
replied that the effect of the oxidising agents seemed to he 
■entirely due to the heat evolved by them, and that the same 
effect could be produced by adding water, or by simply 
warming; whilst Liebermann and Pleiis (this J., 1904,768) 
■d^ny the author’s assertion. The author adheres lo his 
first statemeirs and does not find that warming, or addiug 
water, promotes the reaction. — F F. 

Rosaniltne and Pararosaniline ; Method of rapidli/ DisUn- 

guishiuy between . R. Lanibrecht and IL Weil. 

Ber. 37, 1904, 30,31. 

CoMMKuciAL rosaniline dissolves completely in 20 volumes 
of about 30 per cent, hydrochloric acid ou warmiug. On 
-cooliug and standing, even for days, no precipitate is 
formed, whereas pararosaniline is almost completely pre- 
-cipitated under the same conditions in the form of a 
slightly soluble hydrochloride. — E F. 

i 

ORGANIC— QUANTITATIVE. j 

Methylene Blue; Volumetric Determination of — — . 

L. Pelet and V. Garuti. Bull. Soc. Chem., 1904, 31 , > 
1094^1097. j 

This method dipeads on the formation of imolub le lakes 
by Methylene Blue with certain acid dyestuffs, an aqueous i 
•solution of which wa< run from a burette into an aqueous 
solution of Mdhylene Blue, uutil a drop of the solution, I 


placed on unsized paper, showed that the dyestuff had 
been completely precipitated. It was necessary to use an 
acid dyestuff the aqueous solution of which was highly 
floured, and which gave an insoluble lake : 'Tonoeiu, 
Carmine, Pyramine Orange, and Cotton Brown were all 
toiiod to give good results; of these the authors recommeniL 
lonceau as giving the most accurate results, as well as 
being very simple in use. One mol. of the Pouieau com- 
bines with 2 raols. of Methylene Blue. It was also found 
inissible to determine tli.i am >unt of Ponceau present by 
titration with a snlirion of Methylene Blue; in this case it 
was noticed th it no lake formation commenced until one 
mol. of Methylene Blue had beeu aided to thelPouceau 
solution.— T. F. B. 

Sugar in M daises and Cane Siyir Factors ProluoUt 

Deternvnation if Crystallisahe and Reducing — 

11. Fvllet. Bull. Assjc. Chim. Suer, et Uist . 1934 22 

145—160. ' 

Thb author states that norrail leal acetate is the proper 
defeoant for c uie sugar product*, but as it eterts only a 
slight decol insing action, sodium hypochlorite should be 
used with it to obtain solutions suffieieritly decolorised for 
inversion and polarisation by the Clerget method. The 
polarisation is higher when basic load acetate is used, 
except in some cases where molasses of light gravity 
(73'" — 78^" apparent Brix) has been kept forsomj time, 
and the reducing sugars have become modified, and the 
sucrose transformed. It is essential to determine the water 
directly by desiccition in order to find the real purity, from 
which the apparent purity of molasses may differ by 7 to 
13*5 pep cent. In th* deter nination of the reduoing bodies 
ot products of cane sugar factories, no defecating reagent 
should be used. In case the quantity of lime present is 
injurious, it may be precipitated by sodium carbonate, 
avoiding excess. 

Bibliography.— (1) Conples rend,, 1875, 181 ; (2) 

Note on the determination of crystalli sable sugar in pre- 
sence of dextrose, rend., Is80, 303 ; J. Fabr 

Sucre, Jan. 26, 1877 ; (4) No. 2i>, 1877, and determination 
of erystallisable siigir in pre.sonce of pure dextrose. No. 27, 
1877 •. (5) 1878, No.s. 15 niid 21; (6) 1885, No. 35 
(analysis of cane m ilasses) ; (7) 1886, No. 20; (8) 1839 
No. If,; (9) 1891, No. J3; (10) Bull. Assoc. Chim. Hacr. 
et Dist; (U) O i the detenu in ition of sugars, 1883, 176 ; 

(12) Analysis of molasses, 1890—1891, 439, .550, 615, 633 ; 

(13) On the determination of erystallisable sugar in pre- 
sence of dextrose in cane molasses 1895 — 1896, 836 ; (14) 
Kxperiments ou the fermentation of cane mflasses, &c, 
(with Barhet), 1895—1896, 948; (15) On the determina- 
tion of invert sugar in presence of various reducing bodies, 

1896- 1897, 145; (16) On the determination of invert 
sugar, and reducing bodies in beetroot molasses, 1896 — 
1897, 338 ; (17) Study of the reducing sugars of the cane, 

1897— 1898, 233; (18) 1897-1898, 293—399 (this J., 
1897,250, 1027); (19) Analysis of the molasses of beet- 
root and c me sugar factories, 1897 — 1898, 520, 605, 705, 
793, 920 and 1120 (this J., 1898, 187, 498) ; (20) Analysis 
of cane molasses, 1898—1899, 1006, 1145; (21) 1899— 
1900, 52, 55, 63, 64, 05 (this J., 1899, 775) ; (22) Djter- 
inination of reducing bodies in presence of «ucrose, 1899 — 
1900, 699 ; (23) Action of basic and normal lead acOiate on 
reducing bodies, 1899_1900, 55; (24) Studies of the mo- 
lasses of cane sugar factories, 1901— 19u2, 880 (thi« J., 
1902, 428) ; (25) Nature the reducing sugar of the cane, 
1901—1992, 834 (this J., 1902, 416).— L. J. de W. 


XXIV. -SCIENTIFIC & TECSNICAL NOTES. 

Carbon Dioxide in Seeds durin'f Germination t Origin cf 

. E. Urbain. Comptes rend., 1904, 139^ 606— 508. 

CoNNSTEiN, Hoyer, and Wartenberg (this J., 1902, 1541), 
noticed that when castor seeds were treated with a 
1 per cent, solution of chloral hydrate, no hydrolysis of 
the fats occurred until after some days. That this sap mlfi- 
cation is not due to atmospheric carbon dioxide, or to that 
formed by oxidation by atmospheric oxygen, is shqivu by 
the fact that it occurs equally well in the absence o* air. 
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The following expeiiffieDts show that the carbon dioxide is 
the result <-f decomposition of the slbuminoid mutter by 
the proteolytic enzymes present in castor bcckIs. Castor 
oil treated with cytoplasma (prepared from the seeds by the 
‘method ofKicloux (this J., 1904, 687) and chloral hydrate 
solution, in vacuo, showed practically no acidity after eight 
days ; whilst, when aleurone (prepared by the same method) 
was added to the other substances, almost complete saponifi- 
cation of the fatty acids occurred after eipht days. It 
would thus seem that this proteolytic decomposition was 
the first phase of germination, preceding the lipolytic action. 

— T. F. K 

India-Rubber ; Action of Radium RajfS on — . K. Ditmar. 

Gummi-Zeit., 1904, 19 , i^-4. 

Exi’HKiMKNTS with a wf uk radium-barium bromide prepara 
tion (10,000 times as strong as uranium pitchblende) 
showed that the 7 -rays pass through both raw and 
vulcanised rubber, hut through the fornuT more readily 
than through the latter. Rubber which has been made 
radio-active by induction bchavis differently from other 
solid bodies in a similar condition. In general, the induced 
radio-activity is dissipated to the extent of one-half in 
28 minutes, Avhen the substance is expotu'd to the air. In 
the cose of rubber, however, the radio-activity persists for 
from 15 — 20 days.— J. K. B. 

iBoofeg. 

MoNOOiuriis ON ArfLiKO KuKCTKOCiiEMisTaY. Elektko 
LVTISCHFH VEnFAIlUlIN ZUU II KltSTLIJAlNO nABAliOLJ- 
SCHEIl SlMKOKL. Votl SllERAKD CoWI’Elt-f k)LKS. Ins 
Deutsche iihertragen von Dr. Emil Aull, 1904. Price 
M. 1 . 

Pamphlet, 8vo size, containing 17 pag^s of subject- 
matter, with 13 illustrations. The kadiag themes are 
the following : — 

Thk PnocEHH OF (kiwi'EU-GoLKs. — Preparation of the 
Glass Mould. Silvering the Mould. Description of the 
Electrolytic Bath. Raising the Mirror from the Mould, See. 

Pkopmities of the Metallic Miurou. — R eflective 
power of Palladium arul other Metals. Weight of the 
Metallic Mirror, its llarduess, and Optical Tests. Improve- 
ment of the Surface of the Mirror. 


A Scheme fou thk Detbction of the mobe Common 
Classes op Carbon Compounds. By Frank B. 
Weston, B.Sc. Longmans, Green, and Co., 89, Pater- 
noster Row, London ; New York and Bombay. 1904. 
Price 2s. 

8vo volume, containing .56 pages of subject matttr and eight 
illustrations. The methods apply under the following con- 
ditions : — I. Carben and Hydrogen only present. II. Car- 
bon, Hydrogen, and Halogen present. III. Carbon, Hydro- 
gen, Oxygen, and Halogen present. IV. Carbon, Hydro- 
gen, and Oxygen present. V. Carbon, Hydrogen, and 
Nitrogen present. VI. Carbon, Hydrogen, Nitrogen, and 
Oxygen present. VII. Carbon, Hydrogen, and Sulphur 
present. VIII. Carbon, Hydrogen, Sulphur, and Oxygen 
present. IX. Carbon, Hydrogen, Sulphur, and Nitrogen 
present. X. Carbon, Hydrogen, Sulphur, Oxygen, and 
Nitrogen, or Halogen present. XI. Special Reactions. 
XII. Solubility of Caihon Compounds. 

St. Lolis Exuibition, 1904. German Educational 
E xinniTiON. Cukmistkt. W. Buxbnstkin, Berlin. 
1904. A. Asher ard Co., 13, Bedford Strett, Covent 
Garden, London, W.(k Price 2s. 

8vo volume, containing preface and 1.35 pages of subject- 
matter, followed hy^ indexts of names and subjects. In 
thk descriptive cHtalocrue the contents (T characters of the 
different rooms are found given as follows : — 1. Reading- 
room. II. Alchcmistic Laboratory. III. The Liebig 
Laboratory. IV. General and Inorganic C^iemistry. 
V’’. Pyrochemistry. VI Scales and Balances. Vll. Electro- 
Chuuistiy. VIII. Organic ( heuiistry. IX. Dyeing Labora- 
tory. X. Shaking Apparatus and Bomb-tube Experiments. 
XI. Physiological and Fermentation Chemistry, 


Craljf iReport* 

I.^GEAERAL. 

Adstraltan Imports in 1903. 


Artificial Grai'hite. By Francis A. ,1. Fitz-Gerald. 
Ins Deutsche ubertragen v< n Dr. Max Hutu. Verlag 
von Wilhelm Knapp, Halle a. S. 191)4. 1‘iice M. 3. 
Pamphlet like the foregoing, and containing 58 pages of 
subject-matter, one page of bibliographic notes, and an 
alphabetical index ot authors. The teixt is illustrated with 
14 wood-engravings and five tables. 1. Historic Survey. 
II. Methods of Preparation: A. Ca“tcer’K Anode for 
hUectrolytic Processes. B. Process of Girard and Street. 
C. Process of Acheson. I). Process of Rudolph and 
Harden. 


Pharm. J.y Oct. 29, 1904. 

Although the Commonwealth official statistics have not 
been issued, figures have been published which show 
that Great Britain still retains her lead as principal exporter 
to Australia. The imports into the Federal States for 1903 
run out at 36,651,542/., and the exports at 29,040,206/. 
Adding exports and imports of specie and bullion, the total 
comes out at 85,981,025/., an increase of nearly one and 
a half niiilions over 1902. The figures (which are extracted 
from Commercial Jnteihgence) for certain articles are as 
I follows; — 


UkBKR HkRKOMMEN UND CllEMIfi DES KADTSCnUKR. 
Von Dr. Ed. Marckwald und Dr. Fritz Frank. 
Steinkopffund Springer, Dresden, A. 21. 1904. Price 

M. 1.60. 

Pamphlet of 8vo size, containing 68 pages of subject-matter. 

Smoke Prevention and Fuel Economy. (Based on 
the German Work of E. Schmatolla.) By Wm. H. Booth 
and John B. C. Kershaw. A. Constable and (hi., Ltd., 
16, James Street, Haymarket, London. 1904. l*rice 6^. 

8vo volume, containing 188 pages of subject-matter, with 75 
illustrations, and an alphabetical index. The subject is sub- 
divided into and treated under the following heads: — I. The 
Chemistry of the Combustion Process. II. Present Methods 
of Burning Fuels, and their defects. III. Improved Methods 
of Burning Fuel. IV. The Examination of the Waste 
Gases, and Control of the Combustion Process. The 
Appendix is a considerable one, and is subdivided into : 
1. Patent Abstracts, English, German, and U S.A. II. 
Fuel Analyses, Losses and Costs. Ill, Miscellaneous 
Extracts. 


Boric. salicylic, and other 

acids 

Aerated and mincrnl 

waters 

Alkalis 

Alum 

Ammonium cai bonate . . . 
Drugs and chemicah .... 

Dyes 

Filters 

Instruments, scientific . . 

Medioirms 

Perfumery 

Photof^phic goods 

Yaniishes 


Gnat 

Britain. 

France. 

Germany. 

U.8.A. 

£ 

X' 

£ 

£ 

5,363 

14 

.566 

12 

6,162 

28 

4.981 

407 

73,639 

28 

126 

1.969 

1 626 

1 

64 1 


' 2,044 


10 1 

'* 6 

1 315,285 

80,610 

47,321 
2,678 1 

4,281 

‘ 18,175 

1 7,106 

6.261 

2,341 


15,000 1 

252 

17,628 

1 256 

2.415 i 

1.894 

1.33,013 

1 662 

2,682 ; 

61,868 

32,263 

2,881 

3,749 

104J6.3 

81,680 

! 88 

836 1 

344 

42,061 

: 22 

1 381 

4,899 


France heads the list for tartaric acid and cream of tartar, 
but these represent her only success. Germany, on the 
other hand, leads with several commodities, the only one of 
chemical interest being calcium carbide. 
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Natal; TKAnie of with the United Kingdom. | 

Bd. of Trade J„ Oct, 27. 1904. | 

The followinsf figures are given, as supplementing those | 
given in this J., 1904, 680, showing the value of certain t 
British goods imported into Natal during 1903:— Ale and 
beer, 43,700/. ; apothecary ware, 74,400/. ; candles, 46,000/. ; 
cement, 26,100/. ; earthenware, 69,100/. ; glass and glass- 
ware, 68,500/. 5 malt, 24,300/. ; milk, condensed, 105,900/. ; 
oils, other than paraffin and linseed, 32 000/. ; painters’ 
colours, 53,600/. ; paper, printing, 31,000/. ; paper, wrapping | 
and brown, 7000/.; perfumery, 12,000/.; soap, 73,500/.; j 
spirit®^ 224,700/. j 

! 

//.-FUEL, QAS, AND LIGHT. j 

Coal Production of the Wolud. 

Eng. and Mining J., Oct. 13, 1904. 

The world’s production of coal and lignite in 1903 
amounted to 877,755,053 metric tons, compared with 
804,405,293 tons in 1903 and 787,179,967 tons in 1901. 
This great increase in coal output show's, as no other one 
factor, how rapidly industrial activity advanced in the years 
named. The United States easily led the world in develop- 
ing fuel resources, in spite of the reduced anthracite 
production of Pennsjbania in 1902, owing to the long 
strike of the miners. The long-developed fields of Great 
Britain made a substantial gain in 1902 and 1903, and in 
1903, Germany, France, and Belgium increased their pro- 
duction. In fact, four of the five leading coal-producing 
countries in 1903 surpassed all previous records of output. 
The figures for the three years are as follows, in metric 
tons : — 


i 

JDOl. , 

1002. ! 

1 

1003. 1 


Met. Tons. ' 

M('t. Tons, i 

Met. 'I'ons. | 

United States 

2()6,07S,r»()S 

273,000,01)1 

326,004,602 

Umlcd Kinmiom 

222, (5U, 981 1 

230,728,603 

23-t, 000,484 

Germanv 

162,(128,031 

160.600,214 

162,010,034 1 

Austna-Hunp;arv 

France 

40,740,7(11 
32,326,302 1 

L i 

30,3811,884 

10.097,470 

i 30.600,000 1 

35,002,092 1 


The stationary position of Austria-Hungary has been 
caused by labour difficulties and industrial depression. 

In the other European countries, in Canada, in South 
Africa and in Australia, production increased during 1903, 
and some of the smaller countries, not reporting outputs, such 
as Mexico, made substantial gains. Jn fact, the activity 
of coal mines was a feature of the world’s work in 1903. 


///.— TAE PRODUCTS, PETROLEUM, Etc. 

Petroleum Production of thr United States 
IN 1903. 

Bd. of Trade J., Oct. 27, 1904. 

The annual report of the United States Geological .Survey 
on the production of petroleum in the United Slates in 
1903, states that the output reached the large total of 
100,461,837 barrels, being larger than that of any previous 
year, and greater than that of 1902 by 11,694,421 barrels, or 
13 -17 percent. The greatest part of the increase duriiig 
1903 was from the State of California, which produced in 
that year nearly one-fourth of the entire production. The 
total value of the oil produced in 1903 was 94,694,050 dols., 
as compared with 71,178,910 dols. in 1902. 

Varnish; Black : U.S. Customs Decision. 

Aug. 19, 1904. 

A mixtuie of light coal tar oils and coal-tar pitch, drying 
and forming a coating when exposed to the air, was held 
to be dutiable at 20 per cent, ad valorem, under paragraph i 
15 of the present tariff, as a “preparation of coal tar, not 
a colour or dye.” The assessment of duty at i 

ad valorem, under paragraph 58, was overruled. — B. W- M. 


Pefrolkum in Roumania ; Production op — 

Eng. and Mining J., Oct. 13, 1904. 

According to official statistics recently published in the 
Petroleum Review, the output of petroleum in Roumania 
during the first half of the present year was 213,702 metric 
tons. The Prahova district, as usual, contributed the 
|]^eater part of the output. The figures indicate that the 
industry is growing steadily, and the product for 1904 will 
probably exceed previous records. 

Vn.^ACIDS, ALKALIS, Etc. 

Arsenic Production in 1908. 

Chem. Trade J., Oct. 29, 1904, 

The annual report of the U.S. Geological Survey states 
that that the production of arsenious oxide in the United 
States during 1903 amounted to 611 short tons, valued at 
36,691 dols., as compared with 1353 tons in 1902 and 
300 tons in 1901, the last-named year being the date of the 
inception of the white arsenic iuductry in the United 
Stales. The entire domestic product has been made at the 
plant of the Puget Sound Reduction Co., Kverott, Wash., 
and the large increase in the domestic production during 
1902 promised success to the undertaking. Owing to 
various commercial reasons, however, the by-product plant 
was operated at its full capacity only during the first 
quarter of the year 1903. It was shut down from March 
j until September 1903, when, at the latter time, the works 
came under the control of the American Smelting and 
Refining Co. During the last three months of the year, 
the by-product plant w'as used only for roasting small 
quantities of arsenical lead ores, and no white arsenic was 
shipped to the market. 

The arsenic ores treated at this plant consisted mainly of 
arsenical pyrites containing, on the average, about 14 per 
cent, of arsenic and O' 7 oz. of gold and 3 oz. of silver per 
ton. A part of the ore treated contained only 2 per cent, 
of sulphur, the arsenic being present chiefly iu an oxidised 
form. The by-product plant for the condensation aud 
collection of the white arsenic consists of a long brick flue, 
20 ft. high, connecting the Weihey mechanical six-hearth 
60-tou roasting furnace w'ith the dust chamber, which latter 
is 5 ft, high and covers an area of about 125 to 150 ft. 
This chamber is built of 4 in. brick walls, and is divided 
into four equal parts, so arranged that by the use of valves 
or dampers any one section can be cut out from the other, 
aud the condensation may thus be carried on continuously. 
The arhcnical compounds in the ore are decomposed during 
the roasiing, and are transformed chiefly into volatile 
arseniouh oxide, which passes out with the waste gases of 
the furnace, and is subsequently condensed by their cooling 
and lessened velocity, and settles on the floor of the dust 
chamber or becomes attached to the sides and roof in 
beautiful festoons of pure white crystals resembling snow. 
At stated intervals each section is cut out from the system, 
and the accumulated deposit of white arsenic is shovelled 
into hand barrows and carried to storage bins until needed 
for subsequent rt fining in a small reverberatory furnace. 

I After the arsenic has been expelled by the rousting, the ore 
I is discharged from the furnace and treated with lead ore in 
I a shaft furnace for the extraction of the gold and silver, 
j Despite the fact that the domestic output of arsenical 
I compounds is not sufficient to supply more than one- 
quarter of the total consumption of the United States 
I (large quantities being annually imported from Canada, 

[ Germany, and Spain), the development of this industry is 
: of exceedingly slow growth. During 1903 there were 
i imported from Canada, England, Germany, and Spain 
I 1,211,299 lb. of arsenioiis acid, valued at 88,506 dols., and 
I 7,146,862 lb. of arsenic sulphide and orpimeut, valued at 
256,097 dole., as compared with 1,385,700 lb. of arsenious 
oxide, valued at 42,424 dols., and 6,725,198 lb. of arsenic 
sulphide and orpiraent, valued at 237,631 dols. in 1902. 

A recently discovered deposit of arsenic is being exploited 
lit Pilot Mountain, 17 miles from Chriitiansburg, Mont- 
gomery County, Va. The capacity of the plant, whan 
completed, is placed at 140 tons of refined arsenic per 
month. The region is wild and mountainous. 
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The white-arsenic plant at Anaconda, Mont., was nearly 
completed on January 1st, 1904. Large trick settling 
chambers have been erected alongside ot‘ the flue of the ^ 
Brunton roasting furnaces, in order to condense and collect i 
the arsenical fumes formed during the roasting. The 
arsenic - refining department has been equipped with ! 
suitable reverberatory furnaces, in which the exude flue i 
deposit will be refined and the purified product subse- I 
quently ground and packed for the market in air-tight | 
barrels, each of a capacity of 400 lb. The daily capacity I 
of the by-product plant is reported to he several tons of ' 
fluke arsenic. j 

An interesting discovery of metallic arsenic was made ! 
during 190H at Washington Camp, Santa Cruz County, 
Ariz. The deposit is in mas'.es attached to the walls of 
small pockets in dolomiiic limestone. The size of the 
masses is generally small, although in one instance a piece I 
weighing 20 lb. was found 

'J'ho world’s production of arsenic in 1903, so far as 
reported, was as follows : — Canada, 233 tons, value 
15,420 dols. ; Germany, 2768 tons, value 253,500 dols ; I 
Spain, 1088 tons, value 87,040 dols.; United Kingdom, 
917 tons, value not given; United States, 554 tons (Oil 
short tons), value 36,691 dols. A relatively small quantity 
of arsenic is produced in Italy, Japan, Portugal, and Turkey, 
but the statistics of these countries are not yet available for 
1903. 

The significance of the importation of arsenic and its 
compounds for the maimfuctuiing industries of tlje United 
States may he appreciated from the statistics given in the 
following table tor the past five jears, showing the imports 
of metallic arsenic, white arsenic (arseuious acid), and i 
arsenic sulphides (orpiment and realgar) : — j 


Year. 

1 

Quantity. 

Value. i 

i 

Jib. 

■ 

DoIn. ' 


9,(I40,S71 

886.7U1 

IIIOU 

5,705,569 

265,.V'0 

19(11 1 

0,989.rt«!8 

.316.525 

19(12 

8,110,898 

280,0.55 

1903 

8,257,601 

204,602 

Lime ; Vienna 

: U.S. Customs 

Decision. 


20, 1904, i 

Vienna lime was held to be dutiable at 25 per cent, ad i 
<valorem under section 6 of the present tarifl, as a “ raanu- ! 
factured article anenumerated.” The assessment of duty j 
at 35 per cent, ad valorem as an article composed of j 
mineral substances,” under paragraph 97, was overruled. I 

-R. W. M. i 

I 

iX.^BUILDING MATERIALS, Etc, | 

Asphalt Mastic: U.S. Customs Dkcision. | 

Oct. 18, 1904. I 

It was decided that asphalt mastic was dutiable at 3 dols. , 
per ton under paragraph 93 of the present tardf, overruling j 
the claim of the importers that it was dutiable at 50 c. per | 
ton as “ crude asphalt ” under the same paragraph. 

-R. W. M. 

Clay Matbrials ; Puoduction of — in 1903. ! 

Eng. and Mining J., Oct, 13, 1904. 

According to the United States Geol()gical Survey, the ^ 
total value of the various clay products manufactured in I 
the United States last jear was 130,962,648 dols. This | 
total was made up of the following items : — Common brick, 
50,532,075 dol.s ; front brick, 5,308,908 dols. ; paving brick, ' 
6,453,849 dols. ; fancy brick, 892,256 dols. ; fire-brick, i 

14.002.369 dols.; drain-tile, 4,639,214 dols.; sewer pipe, i 

2.525.369 dols.; terra cotta, 4,672,028 dols.; fireproofing, I 

8,708,143 dols.; hollow blocks, 1,153,200 dols. ; tile other } 
than drain tile, 3,5d5,929 dols. ; pottery, 25,436,052 dols. ; 
miscellaneous, 3,073,856 dols. As compared with the output 
for 1902, there wa-f an increase of 8,793,117 dols. 1 


X.-^METALLURGY, 

Mineral Output of California. 

Eng. and Mining J.^ Sept. 22, 1904. 

The mineral production of California during 1903, as 
compiled from reports made to the State Mining Bureau at 
San Francisco, i-* shown in the following table 


Asphalt 


Bitummous rock. 


Borax, crude 



"Rbl 

Chrorno ore 


Chrysoprasc 


Clay, brick 


Clay, pottery 


Coal 


Copper 

Li) 

FulWs’ earth 


Gold 


Granite 

Cb. ft. 

Gypsum 

. .. . Tons 

Infusorial earth 


Lead 


Lime and lune.stonc 


Jdthia raie.i 

Tons 

Macadam 


Mastnesde 

. . . . ,, 

ManKauose 


Marble 

Cb. ft. 

Mica 


Mineral paint 


Mineral wafer 


Natural aas 

M.Cb ft. 

PavitiK blocks 


Petroleum 

Bbl. 

Platinum 


Pyrites 


(Jiiartz ery!>tal 


Quicksilver 


Iluiible 


Salt 

jP)], 

Sand 


Sandstone 

Cb. ft. 

Serpentine 


Silver 


Slate 


Soapstone 


Soda 


Tourmaline 


'I'urquoiso 



Tola) value 


Quantities. ‘ Value. 


41,670 ' 

Dols. 

503,659 

2l,9U 1 

63,106 

84,430 1 

061.400 

640,868 1 

968.727 

150 

2,250 


600 

214,403 

1 1,999,540 

90,972 

! 99,907 

93,026 

265..383 

19,11.3.861 

2,620,997 

2.^0 

4,760 


16,471.264 

408,626 

678,670 

6,914 I 

46,441 

2.703 

16,015 

55 

3,960 

1 

692,268 

‘*700 ; 

27.300 

605,1 S5 ! 

436,172 

1,361 1 

20,515 

1 ! 

25 

8t,62* 

97.364 

60 

3.800 

2,370 

.3,720 

2,050,340 

568,201 

120,134 

76.237 

4.854 

1.34,642 

2 1, 3 40,839 

7,3)3.271 


1 1,062 

24,311 

94,000 


1,968 

32,094 

]..3.35,954 

1, (’.10,4 40 

1,2.37,419 
211, ,366 

102,895 

7,725 i 

7,725 

358,002 

685,309 

99 1 

800 


517,444 

10,000 

70.000 

219 

10.124 

18.000 1 

27.(KK) 


100, (KMI 


10,000 

.. 

37,759,040 


In the previous year the mineral production of the State 
was valued at 35,069,105 dols., showing an increase in 1903 
of 2,689,935 dols. 

Lead; This Canadian Bounty on . 

Eng. and Mining J Oct. 13, 1904. 

The text of the Canadian order in council, which permits 
the application to exported lead ores of any uuappr ipriated 
portion of the bouat;y on lead is as follows ; — 

‘‘Whereas by cldiHC 3 of the Act 3 Edward VII, 
Chap. 31, intituled, ‘An Act to provide for the payment of 
bounties on leal contained in lead-bearing ores mined in 
Canada,’ it is provided that if at any time it appears to the 
satisfactitm of the Governor-General in Council that the 
charges for transportation and treatment of lead ores in 
Canada are excessive, the Governor in Council may 
authorize the payment of bounty at such reduced rate as 
he deems just on the lead contained in ores mined in 
Canada, and exported for treatment abroad, and 
"Whereas, it appears that the lead smelters in Canada 
are unable at present to treat the whole of the lead ores 
mined in Canada, except at an excessive rate: 

" Therefore, the Goveruor-Geueral in Council is pleased 
to order that, after the payment of the full amount of 
bounty payable under the Act above referred to and amend- 
ments thereto, upon lead ores mined and smelted in Canada, 
and dating from the 1st day of April, 1904, until the 80th 
day of June, 1905, a ra‘e of 60 c. per luO lb. of lead con- 
tained in lead -bearing ores mined in Canada, and exported 
for treatment to Europe, shall be paid, provided that the 
quantity of lead upon which such bounty shall be paid 
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shall not exceed 11,000 tons, of 2000 lb., in any one fiscal 
year,” (See also this J., 1904. 886.) 

Lead in Ontabio. 

Eng. and Minmg J„ Oct. 13, 1904. 

According to the Canadian Minmg Review, the existence 
of ores of lead in Ontario, Quebec, and Nova Scotia has 
been known for more than 80 years, and various and 
spasmodic attempts have been made to work these ores. 
The deposits in Tudor, Ontario, occur in calcareous and 
micaceous schists, associated with limestones and dolomites 
of Silurian age. Some of these deposits occur associated 
with a gnngue of barytes and calcspar, and are small in 
extent ; others are from 18 in. to 24 in. in width, the ore 
appearing in bunches, and as disseminated grains in the 
gangue. Some larger masses of galena are occasionally 
round, but the characteristic of the region is a lack of 
continuity to the deposits. 

In both Tudor and Lake townships there appear to bo 
two distinct sets of deposits, one striking north- vest, the 
other north-east, and where two veins cross each other 
there is usually an enlargement at the surl’ace which does 
not continue in depth. There are, in addition, other veins, 
usually with a quartz gangue, which are somewhat larger, 
and which cut through the gneisses of KIzevir township. 

The association of arsenical and autimonial ores with the 
galenas of this section is not infrequent ; their values in 
silver are low, running from 8 to 8 oz. * f silver to the ton of 
galena, and the majority of samplts show no gold whatever. 

Mines in Kouea 

Le Mercure, July 31, 1904. U.S. Cons. Reps., No. 2084, 
Ort. 18, 1904. 

Korea possesses gold mines whose output has increased 
from 1,138,000 dols. in 1898 to 2,509,000 dols. in 1902. It 
has also mines of iron, silver, copper, coal, &c. The greater 
pa^t of the gold is exported to Japan. Iron, although 
pieseut in large quantities, canhardiy he said to be expU ited. 
As a matter of fact, irou n.'^ed iu Japanese foundries comes 
from China. Coal of medium quality is equally abundam, 
but it is bardl)' exploited. Copper is extracted in several 
districts. During the last two years 504,433 lb., valued at 
51,044 dols., were mined. 

CimOMK Ork SUITUKS. 

Eng. and Mining J., Oct. 6, 1904. 

The rapid expansion of the chrome ore industry of New 
Caledonia recently has begun to have a very noticeable 
influence upon the general trade conditions. Id fact, the 
competition from this source has become so sharp that some 
aj)preheE8ion is felt that it may seriously affect the industry 
in other cfmntries. So far, the most important result con- 
nected with the increased exports from New Caledonia has 
been a decline in the quotations of about 5 dols. per ton 
for 50 per cent, ore at New York. i 

For many years the trade in chrome ore has been | 
practically coni rolled by the Turkish producers. The ^ 
exports from this country have averaged 40,000 tons 
annually, which, up to 1903, about equalled the aggregate I 
output from all other countries. The mines are situated in j 
the European provinces of Salonica, Kossovo, and Monasiir, i 
and the Asiatic provinces of Aidin, Koma, Adaua, Angora, j 
Brom-sa, and Maori. Most of the product imported into the 
United States comes from Maori and Broussa, and is known 
under the trade names of “ Maori ” and “ Daghardi, the ! 

latter being the largest mine in Broufsa. The ores contain i 

from 48 to 54 per cent, of CrjOj ; the Macri ore carries I 
from 48 to 51 per cent,, and the Daghardi ore up to I 
54 per cent. There has been some effort put forth to restrict j 
the output within reasonable bounds, as the resources m , 
the country are very extensive, and could be made to yield 
much more than the present output. The Turkish govern- | 
ment exacts a royalty of 20 per cent, ou the value of the j 
ore mined, and also imposes a duty of 1 per cent, on the • 
exports. In spite of this heavy burden, however, 
of producing the Macri ore and delivering it at the seaboaro 
is said to be only 35s. per ton. 


The growing importance of New Caledonia as a pro- 
I docer of chrome ore is well shown by the statistics of 
exports, which have increased from 1042 metric tons in 
1894 to 10,474 tons in 19U0, and 21,437 tons in 1903. 
During the first four mouths of the present year the ship* 

> inents amounted to 12,225 metric tons. The chromite is 
: mined principally iu the north-western and south-western 
portions of the island, the mineral occurring m association 
with serpentine, which also }ield8 the nickel and cobalt 
ores. Some of the deposits are of CTeat size ) as much as 
I 20,000 tons of ore have been taken from a single ore^body. 

, The principal factor in the industry is the Soci6t6 le Chrome, 
a combination of producing interests which came into 
I exhtence in 1902. At present raining is most actively 
I carried on at Tiepaghi, where the ore is especially rich. 

' The Soci6te le Chrome has leased the mining rights on this 
property to tributers, who paid the sum of 200,000 dols. for 
the privilege of working it for three years. It is said that 
the output for this period may reach 100,000 tons. The 
ore requires no mechanical conoentraimn, and is shipped in 
large lots with an average content of 56 per cent, chromic 
oxide. 

Aside from Turkey and New Caledonia, chromite is 
mined quite extensnely in Canada, Newfoundland, Greece^ 
Russia, India, and Australia. The deposits in the United 
States are of small importance at present, although they 
occur quite widely among the altered rocks of the Appala- 
chians from Pennsylvania southward, and also in California. 

' In recent years, the output has amounted to only a few 
I hundred tons, most of which was mined in California and 
consumed locally. As to the other countries, Australia has 
' come into some prominence lately, due to the fact that the 
[ ore is high grade and is ex port 3d to the United States as 
ballast in wool-laden ships, thus getting a very low transport 
I rate. Important discoveries of ore have recently been re- 
ported from India, and it is now being offered in the Ameri- 
can market. The Canadian chromite is obtained from the 
eastern townships of Quebec. According to J. Obalski, a 
^ood deal of development has been done lately, and an 
increased output may be expected from this region. The 
pn duction in 1903 amounted to 3020 tons. Newfoundland 
is koewD to possess large deposits of concentrating ore, 
I favourably situated as to transport, but so far they have not 
' been very actively exploited. 

' The cousumpuon of chromite in the United States at 
' present is probably about 30,000 long tons per annum. The 
j imports for the last three years have beeu as follows : 1901, 

I 20,112 tons; 1 902, 39,570 tons ; 1903, 22,931 tons. There 
j are three important applications to which the ore is put : 
the prepa ration of bichromates and other compouuda of 
chromium, the manufacture of ferro-ehromium, and in 
I making linings for blasts and reverberatory furnaces. For 
; the latter purpose it is sometimes used in the form of bricks. 
'I'he Knlion Chemical Company, of Philadelphia, Pa., con- 
trols the manufacturing business in chromium compounds, 
while the Wilson Aluminium Company, of New York, is 
the principal manufacturer in this country of ferro-chrome. 
Chrome bricks are made by the Uarbison- Walker Company, 
of Pittsburg. 

Pbecious Metal Pboducton op the United States 
IN 1903. 

Eng. and Mining •/., Oct. 6, 1904. 

The corrected figures for the production of gold and 
silver in the United Hrates during 1908 (see this J., 1904, 
142) are as follows : — 

Gold: 8,560,000 fine ounces, valned at 73,591,700 dols., 
a decrease of 6,408,800 dols., or 8 per cent., as compared 
with 1902. 

Silver : 54,300,000 fine ounces, valued at 29,322,000 dol«., 
an increase of 93,n00 dols. over 1908, solely due to the 
higher average price of the metal. 

Lead Prodcction of United States. 

Eng^ and Mining J., Oct, 13, 1904. 

The production of lead in the United States iu 1903> 
from domestic ores, showed a slight decrease from thak 
reported in the previous year. The total, as shown by the 
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figures furnished for The Mineral Industry by producers, 
was 276,694 short tons, and the decrease from 1902 was 
3830 tons, or 1*3 per cent. The decline in production was 
entirely in de8ilve^i^ed lead, the output of soft lead, chieflj- 
from the Missouri mines, showing a gain of 11 per cent. 
During part of the year the smelters restricted their pur- 
chases of ore, and consequently the production of the 
metal. 

In addition to the lead made from domestic ores, smelters 
and refineries turned out 92,794 tons of metal from foreign 
ores and base bullion, making the total lead put into 
merchantable form, at works in the United States, 369,488 
short tons. 

In the table below is given a statement of the imports, 
cxportH, &e., as shown by the reports of the Bureau of 
Statistics, the figures being in short tons: — 


nevertheless “ wool grease ” and dutiable at J c. per lb. 
as such under paragraph 279 of the present tariff. The 
assessment of duly at 25 per cent, ad valorem as rendered 
oil’" under paragraph 3, was overruled.— R. W. M. 

Kecoverkd Gukasb : U.S. Customs Decision. 

Aug. 10, 1904. 

Grease recovered from wool, and consisting of wool 
grease, olive oil, and a small amount of petroleum, was held 
to be dutiable at ^ c. per lb., as wool grease,” under 
paragraph 279 of the present tariff. The asaessmout of 
duty at 25 per cent, ad valorem as an “ expressed or 
rendered oil ” was overruled. — R. W. M. 

Bonk Grease; U.S. Customs Decision. 


Foreiun Lead in the United States. 


Imports. 

1902. 

1903. 

Lead, metallic 

2 629 
105.180 

1 

Lead in ores and base bullion 

i 103^.384 


Total imports 

107.715 

i 100,407 


Leas re-exports of fnrenm 

Less smelters* allowance on load re-ex- 
ported 

78,967 

7 897 

1 81,915 

1 




Total deductions 

80.864 

90,107 


Net imports 

20,851 


Add load in bond. Jan. 1 

10.022 1 

23,939 

Total supply 

Deduct l(‘ad in bond, Doc. 31 

87,473 

28,989 

40,239 

10,094 

Approximate consumption of 
foreiern 

13,534 





By far the greater part of the lead imported last year— 
93,068 tons, or 87 5 per cent, of the total— came from 
Mexico, the quantity received from Canada having been 
comparatively small, only 9,600 tons. The Mexican lead 
comes chiefly in the form of base bullion, to be refined 
in bond. 

The total supplies of lead for the year, and the disposition 
made of them, are shown in the following table, the figures 
being in short tons : — 


Aug. 19, 1904. 

Crude bone grease was held to be dutiable at 20 per cent. 
ad valorem, under section 6 of the present tariff, as a 
“ manufactured article uneniimerated.” The claim of the 
importer for free entry, under paragraph .568, as “ grease 
for stuliiug or dressing leather, and fit only for such uses,” 
was overruled on the ground that the exclusive use of 
bone grease for siuh a purpose was not established by the 
evidence.— U. \V. M. 

Sesame and Peanut Oil U.S. ('ustoms Decision. 

Se /) t . 26 , 1904. 

mixture of sesame and peanut oil, each of which is 
free of duty if imported separately, was held to be dutiable 
at 25 per cent, ad valorem, under paragraph 3 of the 
present tariff, as a " combination of expressed oils.” 

—li. W. M. 

Oleine, U.S. Customs Decision. 

Sept. 26, 1904. 

^ It was decided that oleine, commercially kuown as red 
oil, and consisting of oleic acid, was dutiable at 25 percent, 
ad valorem under paragrapli 1 of the present tariff as an 
” acid not specially provided for.” The claim of tlie im- 
porter for free entry under paragraph 568 was overruled 
on the ground that oleine is not exclusively used for soap 
making, but is also employed i’or oiling wool and as a 
constituent of certain polishing muierial-.— K, W. M. 


Lead Production and Consumption. 


— 

1902. j 1903. 

Desilverised 

199,016 1 188,913 
70,424 1 78,298 

Soft 

Total production 

Add slocks, Jan, 1 



280,624 

70,310 

13634 

270,094 
80,51 to 
29,645 

Add net foreign 

Not total supplies 

30,374 

330,719 

Domestic lead exported 

3,271 

330,603 

60 

316,08:1 

Estimated consumpiion 

Total 

833,874 

315,739 


Iron Sand ; U.S. Customs Decision. 

Oct. 17. 1904. 

Merchandise invoiced as ” chilled iron,” “ diamond grit,” 
and “ steel grit ” was assessed for duty at 4.5 per cent, ad 
valorem as “manufactures of metal” under paragraph 193 
of the present tariff. Analysis having shown them to be 
iron, the claim of the importer that it was “ steel,” dutiable 
under paragraph 135, was overruled. — K. W. M. 

Xn.-^FATS, FATTY OILS, Etc. 

Wood Grbask: U.S. Customs Decision. 

The United States Circuit Court decided the wool grease, 
highly refined, hut dealt iu commercially as wool grease, is 


XIII.B.-RESINS, VARNISHES, Etc. 
Sealing Wax: U.S. Customs Decision. 

Sept. 9, 1904. 

Sealing wax, which on aualysis was shown to have the 
following composition Volatile at 100° C., 1*68 per cent. ; 
resins, 72 ’65 per cent. ; ash (calcium sulphate), 8 per cent. ; 
colouring matter, &c. (sulphide of mercury), 18 07 per 
cent., was held to be dutiable at 20 per ceut. ad valorem as 
a “manufactured article unenuraerated ” under section 6 of 
the present tariff. The assessment of duty at 25 per cent 
ad valorem under paragraph 448, as a “manufacture of 
wax,” w'as overruled. — R, W. M. 

XIV.— TANNING; LEATHER; GLUE, Etc. 

Quebracho Extract ; U.S. Customs Decision. 

July SO, 19o4. 

« Quermos ” extract was held to be dutiable at J c. per 
lb. as “quebracho extract,” under paragraph 22 of the 
present tariff, and not at c, per lb. as “bark extract,” 
under the same paragraph. — R. W. M. 

Bone Size Substitute: U.S, Customs Decision. 

The United States Circuit Court decided that bone size 
substitute, consisting of starch, dextrin, magnesium chloride, 
and silica, was dutiable at 25 per cent, ad valorem, under 
^ paragraph 8 of the present tariff, overruling the assessment 
I of duty at 4 c- »» » “ preparation fit for use as 

I starch,” under paragraph 285. ^R. W. M. 
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X V.-^MANUHES, Etc, 

Potash in Agrioultore. 

U>S. Cons. Eeps.y No. 2088, Oct. 7, 1904. 

Official statistics show that the German mines nrodup^^il 
in 1903, 1,557,243 tons of kainito, wortli at current prices 
5,208,154 dels., and 2,078,771 tons of other potash salts 
valued at 4,979.912 dols. Of the kaiuite and sylvinite 
501,385 tons were exported, and of this amount 275 302 
tons, or more than 54 per cent., was taken hy the United 
States, where it was used mainly in the manufacture of 
chemical fertilisers. The remainder, somethinir over a 
million tons of crude mineral, was used for fertilisinir 
purposes in Germany with excellent results. Exact official 
records, m which only the percentajre of potash contained 
in the raw minerals used is takeu into account, show that 
the cousumptiou of potash salts iu German airriculture 
increased from 51,282 tons in 1892 to 150,000 in 19o*t 
Durin^r this period there has been a steady advance in the 
yield of the staple farm crops, which corresponds closely 
from year to year to the amount of potash used. Thus 
when the consumption declined from G4,103 tons in 1891 
to 58,974 tons in 1895, there was a corresponding falling 
off in yield of all the spring crops planted and harvested 
that y<iar. 

XVII.^BREWING, WINES, SPIRITS, Etc. 

Brew'inc. Sugar ; Method of Denaturing . 


furnish a means to combat improper pollution of streams by 
prescribing suitable conditions before oonoessions to build 
are gmnted. Numerous experiences in this region, how- 
ever, have shown that the fulfilling of sueh oondilious, and 
especially the official supervision, are aeoompauied by almost 
msiirmountable difficulties if at the beginnmg the conditions 
have not been studied thoroughly. In the case of large 
chemical factories, with independent branches emptying 
different kinds of refuse into large, deep canals, this official 
supervision is almost impossible, the more so since during 
different parts of the day different kinds of refuse are dis- 
charged. The best method to overcome the difficulty is the 
erection of reservoirs in which the refuse may be diluted hr 
the addition of pure water. 

XX. -FINE CHEMICALS, Etc. 

Saccharin : U.S. Cdstoms Decision. 
lUerchandise invoiced as sodium benzoic sulfinide and 
benzoic acid sulhmde was assessed for duty as “ saccharin,” 
at 1 dol. 50 c. per b., and 10 per cent, ad valorem under 
paragraph 211 of the present tariff. The importers claimed 
It to be dutiable at 25 percent, ad valorem under paragraph 1 
as an “ acid uot specially provided for,” at the s^ie rate 
under paragraph 3 as a " chemical compound,” or at 20 
percent, ad valorem as a “preparation of coal tar not a 
colour or dye/’ under paragraph 15. The Board of General 
Appraisers, after an exhaustive investigation, affirmed the 
assessment of duty. — 11. W. M. 


P . Pettt. Ann. de la Brass., 1904, 7, 303—304. 

'J’o enable sugar to be used iu France free of duty it is 
proposed to treat the sugar with half a litre of a 30 per cent, 
alcoholic hop extract per (00 kilos, by mixing the two for a 
few minutes iu a hydro-extractor. The hop extract would 
be iirepared under excise supervision, by treating hops with 
boding 90 per cent, alcohol for at least 3o minutes, the 
quantity ot solvent used being 3 litres per kilo. The 
product vould be packed iu sealed bottles. 

1’he work of dematuring would be performed in specially 
authorised establishments, under excise supervision, the 
sugar being received iu bond and supplied only to brewers. 
The latter would be empowered to use the sugar in the most 
convenient manner, without restriction. — C. S. 

Spirit; Drawbacks op Excise on in Holland. 

Bd. of Trade J., Oct. 27, 1904. 

r A Dutch Decree, dated the 29th August last, provides for 
the exemption from excise duty, subject to certain restric- 
tions, of (1) spirit for use in vinegar factories and in public 
national, provincial, or communal institutions for instruction 
in natural sciences ; and (2) spirit of a strength of at least 
85 per cent., which by mixture with pyroligneous acid is 
rendered unfit for the preparation of beverages. 

The Decree further provides that drawback of the excise 
duty paid on the spirit contained in sweet liqueurs, bitters, 
or other similar spirituous liquors, and in liquid perfumes, 
shall be allowiid on the exportation of these articles to 
foreign countries, subject to compliance with the prescribed 
formalities. 


X VIII. B.— SAN IT A TION. 

Pollution of German Waterways by Factories. 

U.S. Cons. Reps., No. 2084, Oct. 18, 1904. From 
Deutsche Industrie Zeitung, July 29, 1904. 

V.. The industrial council of Dfisseldorf deals in its last 
report with methods of preventing pollution of waterways 
by refuse from factories emptying into them, and proposes 
the erection of basins in which sueh matter can be purified 
before entering into the waterways. ’J’his plan has been 
approved by the minister of commerce and industry, w'ho 
now asks the president of the government to report the 
^^ter to the inspectors, to be acted on by them. 

The question of protecting rivers from pollution by refuse 
from ^ factories is becoming more and more important, 
especially for large rivers like the Rhine. Since factories 
are subject to approval, the respective concession zptetbods 
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Aug. 3, 1904. 

Bromofluorescic acid was held to ho dutiable at 20 per 
cent, ad valorem as a preparation of coal tar not a colour 
or dye, under paragraph 15 of the present tariff. This 
decision is based on the ground that the provision for coal- 
tar preparations is more specific than that for “chemical 
compoumls m paragraph 8, or for “ acids not specially 
provided for” m paragraph 1.— K. W. M. ^ J 

Mbthylpyrocatechin Carbonic Ester : 

U.S. Customs Decision. 

July 30, 1904. 

Merchandise invoiced as above, and in a crude state unfit 
for administering as a medicine, was held to be dutiable as 
a • preparation of coal tar not a colour or dye ” at 20 per 
cent, ad valorem, under paragraph 15 of the present tariff 
I he assessment of duty at 25 per cent, ad valorem as a 
chemical compound ” under paragraph 8 was overruled 

~H. W. m‘ 


[A.]nieans‘'Appboation for Patent,** and 
LU8.J Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application an 
asterisk is affixed. The dates given are (i) in the case of AppUca- 
tionsfor Patents, the dates of application, and (ii) in the case of 
Oomp ete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised 
Oomplefe Specifications thus advertised as accepted are open to’ 
inaction at the Patent Office Immediately, and to opposition 
within two months of the said dates. 


I.— PLANT, APPARATUS, AND MACHINERY. 
[A.] 22,633. Woolford. See under X. 

„ 22,679. E hers. Method of producing granular sub- 

stances from molten materials. Oct. 80. 
i> 22,794. Perks. Crucible furnaces and the like 
Oct. 22. 

,, 22,868. Miohelbaoh. Condensers. Oct. 84. 

„ 22,878. Saleniui. Separating liquids.* Oct. 84 . 

„ 22,951. Gutensohn. Treatment of by-produoto. 
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[A.] 23,066. Lake (Caspar), Apparatus for drj'iug 
granular and like materials.* Oct, 26. 

„ 28,070. Bamber. Centrifugal separators. Oct. 26. 

„ 28,081. Kent. Furnaces.* Oct. 20. 

„ 23,183. Wells. Drying apparatus.* Oct. 27. 

„ 23,204. British Thomson-Houston Co., Ltd. (Gen. 

Electric Co.). See under XI. 

„ 23,261. Wilson. Filters. Oct. 28. 

„ 23,336. Burgess. Condensers. Oct. 29. 

[C.S.] 22,559 (1908). Prinsep. Furnaces fired with pow- 
dered coal. Oct. 26. 

„ 22,845 (1903). Boutcher and Boutcher. Means 

for discharging acids and other liquids from 
carboys and other receptacles by pneumatic 
pressure. Nov. 2. 

,, 23,091 (1903). Austin. Centrifugal separators. 

Oct. 26. 

„ 23,900 (1903). Paul. Apparatus for regulating 

temperature. Nov. 2. 

„ 21,379 (1903). Schneller and Koeleman. Appa- 

ratus lor bringing gas and liquid into intimate 
contact. Nov. 2. 

„ 11,854 (1904), Kathol. Filters. Nov. 2. 

„ 12,358 (1904). Soc. I’Air Liquide. Seru7ulerVn. 

„ 14,021 (1904). Bonnet. Apparatus for mixing, 

emulsifying, and homogenising liquids. Oct. 26. 

„ 16,604 (1904). Smith. Funnels for liquids.' Oct. 26, 

„ 17,536 (1904). Steele. Furnaces. Oct. 26. 


II.— FUEL, GAS, AND LIGHT. 

[A.] 22,342. Kbrting und Mathiesen Act.-Ges. Arc lamp 
electrodes. [German Appl., Oct. 31. 1903.1* 
Oct. 17. 

„ 22,470. Carolan (Whitney). Filaments of the 

kind used in incandescent electric lamps, and 
processes of manufacturing said filaments. 
Oct. 18. 

„ 22,593. Brotherhood. Producer gas manufacturing ' 

apparatus. Oct. 20. 

„ 22,815. Boult (Cie. pour le Fahr. des Compteurs . 

el Materiel d’Usiues tl (luz). Gas purifiers.* 
Oct. 22. 

„ 22,843. Whitfield. Gas producers. Oct. 24. 

„ 22,917. Oliphant and Scott. Apparatus for con- i 

verting oil into gas. Oct. 25. 

„ 23,184. Bussell and Russell. Means for producing j 

and utilising inflammable gas.* Oct. 27. j 

„ 23,352. Hellstern. Carbons for electric are lamps. I 

Oct. 29. I 

„ 23,386. De Lachomette. Coking ovens. Oct. 29. f 

[C.S.] 22,090 (1903). Cornaro. under XI. 1 

„ 23,616 (1903). Heenau. Apparatus for the manu- | 

facture of crude gas from coal and other material. 
Nov. 2. i 

„ 15,860 (1904), Derval. Retort benches for the ! 

manufacture of illuminating gas. Nov. 2. j 

„ 16,460 (1904). Clarke. Incandescent gaft burners j 

and mantles. Nov. 2. 

„ 17,661 (1904). Redfern (Poetter and Co.). Coking ! 

ovens. Oct. 26. 

„ 20,277 (1904). Abel (Siemens und Halske A.-G.). 

Manufacture of iuoandescence bodies for electric 
glow lamps. Oct. 26. 

„ 20,371 (1904). Rincker and Wolter. Production 

of oil gas. Nov. 2. 

i 

III— DESTRUCTIVE DISTILLATION. TAR i 

PRODUCTS, PETROLEUM, AND | 

MINERAL WAXES. 

[A.] 23,379. Zimpell. Sulphate of ammonia saturators, j 
[German Appl., March 80, 1904.]* Oct. 29. ' 


[C.S,] 22,091 (1903), Thompson (Ges. zur Verwerthung 
der Boleg’soheo Wasserlbslichen Miueralfile u. 
Kohlenwasserstoffe). Production of water-soluble 
or easily and permanently euiulsitiable hydro- 
carbon derivatives. Oct. 26. 

„ 22,092 (1908). Thompson (Ges. zur Verwerthung 

der Boleg’schen Wasserlbslichen Mineralble u. 
Kohlenwasserstoffe). Production of water-soluble 
or emulsifiablo vafieline. Oct. 26. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 22,735. Johnson (Badisohe Anilin und Soda 

Fabrik). Manufacture of azo colouring matter. 
Oct. 21. 

„ 23,072. Newton (Bayer and Co.). Manufacture of 

new tetrazo dyestuffs. Oct. 20. 

„ 23.193. Iinray (Meister, Lucius und Briiuing). 

Manufacture of blue and violet to black dyestuffs 
by oxidation on the fibre. Get. 27. 

„ 23,198. Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of rhodamine colouring 
matters and intermediate products. Oct. 27. 

[C.S.] 24,930 p^lb3). Johnson (Badische Anilin und Soda 
Fabrik). Manufacture of sulphur colouring 
matters and intermediate products. Nov. 2, 

„ 26,182 (1903). Imray (Meister, Lucius uud 

Hruuing). Mauutacture of dyestuffs derived 
Irom anthracene. Nov. 2, 

„ 712 (1904). Johnson (Badische Aniliu uud Soda 

Fabrik). Manufacture of colouring matters of 
the anthracene senes. Oct. 26. 

„ 1389 (1904). Newton (Bayer and Co.). See under 

XIII. A. 

V— PREPARING, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 22,295. Walker. Bleaching cloth. Oct. 17. 

„ 23,193. Imray (Meister, Lucius und Brfining). 

.See under IV. 

„ 23,306. Mellor. Method of and means for cleaning 

or clearing silk and like yarns or threads. 
Oct. 29. 

[C.S.] 24,637 (1903). iloworth (Soc. Franij. de la 
Viscose). Dressing of yarns and like material. 
Oct. 26. 

„ 26,591 (1903). Watson and Hoyle. Manufacture 

of woven fabrics and production thereon of 
figured or variegated effects. Oct. 26. 

,, 1867 (1904). Johnson (Badische Anilin und Soda 

Fabrik). Discharge of htilogeuuted indigo 
colouring matters. Nov. 2. 

„ 15,395 (1904). Venter. Process for bloachiug 

textile materials. Nov. 2. 

VL— COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 22,547. Lake (Chera.-Techn.-Fabrik, Dr. A. R. W. 
Brand und (jo.). See under IX. 

„ 23,292. Lake (Chem.-Techn.- Fabrik, Dr. A. R. W. 

Brand und Co.). See under IX. 

VIL— ACIDS, ALKALIS, AND SALTS. 

[A.] 22,323. Johnson (Badische Anilin und Soda 
Fabrik). Manufacture of stable hydrosulphites. 
Oct. 17. 

„ 22,348. Szek. Means for the formation and utili- 
sation of ozone. Oct. 17. , 

„ 22,540. Johnson (Badisohe Anilin und Soda 

Fabrik). Production of technically pure cyano- 
gen compounds. Oct. 19. 

„ 22,940. Reaney. Manufacture of hydrated lime 

from quicjrlime.* Oct. 25. 
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[A.] 28,036. Spence, and Peter Spence and Sons, Ltd. 
Manufacture of aluminous compounds. Oct. 26! 

„ 23,379. Zimpell. See under III. 

[C.S.] 23,550 (1903). Hemingway. Kilns applicable for 
use in the manufacture of oxide of iron. Nov. 2. 

„ 2655 (1904). Keogh and Broughton. Methods of 

making aluminium compounds and bye products 
Oct. 26. 

„ 12,858 (1904). Soc. TAir Liqnide (Soc. Anon, 

pour r Etude et PExploitation des Precedes g! 
Claude) and Levy. Method of separating air 
and gaseous mixtures into their elements, and 
apparatus therefor. Nov. 2. 

„ 19,924 (1904). Cie. des Prod. Chimiques d’Alais et 

do la Curmarque. Manufacture of alumina 
Oct, 26. 

„ 20,797 (1904). Fink-Huguenot. Pr(q)arHtion of 

metallic oxides by the direct combustiou of 
metals, and apparatus therefor. Nov. 2. 

VIII.— GLASS, POTTERY, AND ENAMELS. 

[A J 22,6.05. Iinray (Pressed Prism Plate Glass (jo.) 
Manufacture of glass sheets or slabs.* Oet. 20. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 22,806. Herdmau. Apparatus for the production 
of slag wool. Oct. 17. 

„ 22,423. Fairweather (Nettleton). See under 

Xlll. A. 

„ 22,547. Lake ((/hem.-Techu.-Fabrlk Dr. Alb. R. W. 

Brand und (Jo,), Process for colouring natural 
stone.* Oct. 19. 

„ 22,678, Ebers. Method of producing a building 

material having the properties of trass and 
similar products. Oct. 20. 

,, 22,940. Reaue). See 7/nder Vll. 

„ 22,990 Lake (Rutgerswerkc Act.-Ges.). Preserva- 

tion of wood.* Oct. 25. 

„ 28,292. Lake (Chom.-Techn.-Pkibrik Dr. Alb. R. W. 

Brand und Co.). ''Ihe colouring of stone. 
Oct. 28. 

,, 23,864. Van der Vijgh. Manufacture of artificial 

stone. Oct. 29. 

[C.S.] 28,213 (1903), Bond. Apparatus and process for 
utilising gas lime or other calcium compounds 
und clinker, slag, or other sdiceous or aluminous 
material for the manufacture of cement or 
moulded articles. Oct. 20. 

„ 25,874 (1908). Michell and Michell, Manufacture 

of material suitable for use as a non-conducting 
covering for steam -pipes, boilers, &c. Oct. 26. 

„ 20,018 (1904). Ridley, Tate, and Williamson. 

Slag or scorisD bricks or blocks. Oct. 26. 

X.— METALLURGY. 

[A.] 22,346. Huntington, Alloying metals. Oct, 17. • 

„ 22,422. Auchiouchie. Process of obtaining metallic 

vanadium from its ores or other vanadium com- 
pounds. Oct. 18. 

„ 22,488. Carson and Ogle. Treatment of zinc and 

other ores. Oct. 18. 

t, 22,683. Woolford. Oxidising and sublimation fur- 
naces. Oct. 20. 

>, 22,659. Morgan Crucible Co., Ltd., and Spiers. 

See under XI. 

22,688. Zohrab. Manufacture of steel, and the 
smelting or reduction of iron or other ores and 
metals. Oot. 21. 

„ 22,814. Richardson. Processes for smelting and 

refining metals, and apparatus therefor. Oct. 22. 


im 


(]A.] 28,111. Wynne. Machines for the oouocatratbn 
of ores or other subitanoes of different speoifio 
gravities. Oot. 27. 

28,153. Crowley and Blackman. Furnace or 
crucible for the reduction or refining of metals. 
Oct. 27. 

M 28,255. Lett, and Metalia, Ltd. Extraction of 
copper from its ores. Oot. 28. 

„ 23,256. Lett, and Metalia, Ltd. Vats U 8 ( 3 d in the 

extraction of metals from their ores. Oct. 28. 

23,381. Do Dion and Bouton. IManufaoture of 
ca«e-hurdoned articles of chrome-nickel steel. 
[Fr. Appl., April 28, 1904.]* Oct. 29. 

23, .380. Soc. Electrom5talL Franoaise. See under 
XI. 

[C.S.] 20,419 (1903). Siilman and Kirkpatrick - Picard. 
Separation of minerals from ores aud gangue. 
Nov. 2. 

„ 23,299 (1903). Fitzmaurice. Treating molten or 

semi-molten metal. Nov. 2. 

„ 23,457 (1903). Alexander and Shiels. Annealing 

of metals, and apparatus therefor. Nov. 2. 

„ 25,950 (1903). Cockburn. Manufacture of steel. 

Oct. 26. 

„ 18,746 (1904). Goodscll. Method of and apparatus 

for treating sheet iron and steel. Oct. 26. 

„ 19,140 (1904). Swyny and Plucknett. Ore sepa- 

rators and classifiers. Nov. 2. 

„ 20,797 (1904). Fink-Huguenot. Sec under VII. 

XL- ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 22,059. Morgan Crucible Co., Ltd., and Spiers. 

( Composition or compound for brushes of dynamo 
electric machines, for bearings, and other articles. 
Oct. 20. 

„ 22,743. British Thomson-Houston Co., Ltd. 

((joncral Electric Co.). Apparatus for the elec- 
trical treatment of gases. Oct. 21. 

23,204. British Thomson-Houston Co., Ltd. 

(General Electric Co,). Electric heating appa- 
ratus. Oot. 27, 

„ 23,380. La Soc. Electro- Metallurgique Franpaise^ 

Process for smelling nickel ores in an electric 
furnace, and an improved crucible therefor. 
[Fr. Appl., Oct. 30, 1903.]* Oct. 29. 

[C.S.] 22,090 (1903). Cornaro. Manufacture of electrodea- 
and resifitances, Oct. 26. 

„ 15,952 (1904). Berg. Electrode for electrioak 

accumulators. Nov. 2. 


XlL-FArrY OILS, FATS, WAXES, AND SOAP. 

[A.] 23,187. Markel. Process of and apparatus for 
producing bars of soap. Oct. 27. 

„ 23,808. Berry. Semi-solid lubricants, and process 

for manufacturing same. Oct. 29. 

[C.S.] 25,868 (1903). Iveson and Wilson. Cooling 
melted fats or fatty substances, or the like? 
Nov. 2. 


Xlll.- PIGMENTS, PAINTS; RESINS, VARNISHES | 
INDIA-RUBBER, Etc. 

(A.) — PiOHBNTB, Pamrs. 

[A.] 22,428. Fairweather (Nettleton). Composition of 
matter for fireproof paint or coating.* Oot 18. 

>» 22,782. Kollinger. Manufacture of paint [Ger, 

Appl., Oot. 21, 1903.]* Oct 21. 

CC.S.] 28,550 (1903). Hemingway. See under VII. 

1889 (1904). Newton (Bayer and Co.). 
ture of new colour lakes. Nov. 2. 
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{B.) — llESlIfB, Varnishw. j 

^A.j 23,178. Staeding. Manufactare of linoleum.* ! 
Oct. 27. j 

[C.S.] 16,800 (lOOl)- Bucklin. Lac derivatives. Nov. 2. ! 

(6\)— India-Rdbbbr. I 

[A.] 23,168. Frost. Vulcanising apparatus. Oct. 27. 

[C.S.J 17,579 (1904). Tiehsen. Manufacture of an itu- ; 
proved nubstitute for india-rubber. Nov. 2. 

XIV.— TANNING; LEATHEH, GLUE, SIZE, Etc. 

[A.] 22,393. DeMarucffe. l^rocess of and apparatus for 1 
tanning leather. Oct. 18. I 

„ 23,952. Witter (Thiiringer Gelalincfabrik E. Jetter ! 

und Krause). Gelatine or gelatinous foodstuffs. 1 
Oct. 25. I 

„ 23.016. Dougherty. Machines for mechanically ' 

seasoning, oiling, or otherwise treating skins.* 1 
Oct. 25. 

XV.—MANUUES, Etc. | 

[A.] 23,045. Ilollc (Oonrad Schmidt and Oo.). Process j 
of and apparatus for mnnufacturing artificial ' 
manure fi om offal and the like. Oct. 26. ! 

£C.S.] 3170 (1904). Laer. Fertiliser, and procesfiof mak- | 
ing same. Oct. 26. , 

I 

XVI.— SUGAR, STARCH, GUM, Etc. i 

|[C.S.] 27,186 (1903). Gray, Osborn, Stocks, and White. 

Manufacture of gum tragasol from locust kernels, i 
Nov. 2. 


XVII.— BREWING, WINES, SPIRITS, Etc. i 

i 

[[A.] 22,704. Hornof. Malt kilns.* Oct. 21. I 

„ 23,277. Schrottky. Manufacture of material for j 

Use in the production of fermented liquors. I 

4)ct. 28. I 


'XVIII.— FOODS 5 SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

(A.)— Foods. 

lA.] 22,358. Provoyeur. Manufacture of chocolate.* 
Oct. 17. 

22,476. GIbs. Production of desiccated milk nnd 
milk preparations. [German Appl., Nov. 12, 
1903.]* Oct. 18. 

„ 22,512. Wdliarason. Moat extracts or preparations. 

Oct. 19. 

„ 22,513. Williamson. Cocoa, chocolate, and prepa- 
rations of same. Oct. 19. 1 

„ 22,639. Ilatmaker. Cacao, sugar, and milk com- | 

pounds in dry, flaky form. Oct. 20. ' 

„ 22,927. Preisz. Method of steril'sing foodstuffs j 

and liie like. [German Appl., Oct. 28, 1903.]* ' 
Oct. 25. j 

,, 22,952. Wetter (Thiiringer Gelatiuefabrik E. Jotter ; 

und Krause). See under XIV. i 

,, 23,100. DOllner. Production of desiccated milk , 

and milk preparations. [Ger. Appl., Nov. 12, 1 
1903.]* Oct. 26. 1 

,, 23,177. Mttller. Food preparation.* Oct. 27. 


[O.S.] 5946 (1904). Batler. Manufacture of milk in 
powder form, applicable also to the treatment of 
other solutions containing fatty matter. Nov. 2. 

„ 20,291 (1904). Kennedy. Treatment of milk. 

Oct. 26. 

(B.)— Sanitation; Water Purification. 

[A.] 22,724. McLean and Paterson. Treatment of sew- 
age. Oct. 21. 

„ 23,045. Hollo (Schmidt and Co.). See under XV. 

[C.S.] 24,6.51 (190.3). Byrne, Scott, and Wheatley. 
Compound for preventing incrustation in steam 
boilers. Nov. 2. 

„ 28,379 (1903). Taylor. Means or apparatus for 

distributing sewage or sewage efliuent upon filter 
beds. Nov. 2. 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 22,381. Parkin and Williams. Process for ronderiug 
celluloid or nitric cellulose compounds non- 
inflammable. Oct. 18. 

22,385. Castiglione. Treatment of pulp. Oct. 18. 

[C.S.] 28,212 (1903). Parkin, Williams, and Casson. 

I*roces8 for rendering celluloid non-inflammable. 
Nov. 2. 

XX.-FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 22,806. Imray (Meister, Lucius und Hruniug). 
Manufacture of dialkylmalonic acid derivatives 
and dialkylmalonyl ureas. Oct. 22. 

[t .S ] 25,481 (1903). A>hwerth. Production of saccharin. 
Oct. 26. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PliOCESSES. 

[A.] 23,988. Soc. Anon. Plaques et Papiers Photo- 
graphiqui’s A. Lumu'^ie et sen fils. Process of 
colour photography. [Fr. Appl, Dec. 17, 1903.]* 
( )ct. 25. 

„ 23,064. Lucas. Photographic negative. Oct. 26. 

„ 23,098. Gartner. Process of and means for the 

production of relief photographs or the like. 
Oct. 26. 

[C.S.] 19,940 0901). Smitli. Photographic plates and 
films. Oct. 26. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

[A.] 22,390. Hennett and Castiglione. Explosives for 
machine guns and other purpo.ses. Oct. 18. 

23,051. Tyler. Matches. Oct. 26. 

M 23,269. Dickson. Manufacture of blasting cart- 
ridges. Oct. 28. 

„ 23,366. King’s Norton Metal Co., Ltd., Bay lias and 

Hrownsdon. Additions to the materials em- 
plojid in the manufacture of percussion caps, 
detonators, igniters, Sec., for the ignition or 
defoliation of explosives. Oct. 29. 

[C.S.] 26,978 (1903). Talbot. Explosive compounda and 
the manufacture thereof. Oct. 26. 

„ 4699 (1904). Haddan (Fiihrer). Manufacture of 

explosives of the nitrate of ammonia group. 
Oct. 26. 

„ 7490 (1904). Rusher and Baudiuet. Explosives. 

Nov. 2. 
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Chairman ; A. Goritoii Salanion. 
Vice-Chairman: R .I.Fiisvell. 
Committee : 


A. R. Lina. 

Wm. Pearce. 
Bf/verton Redwood. 
Walter F. Kind. 

L. T. Thorne. 

Thos. Tvrer. 

Chas. Wightman. 


Hon. LoeaX Secretary • 

Julian L. Baker, 7, Addison Road, Bedford Park, W. 
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SESSION 1904- 
Mondav.Dec. 5. 1901 — 

E l)i\ers, M 1). D.f^c., P.RS. “ H.ascliitt's I'liivirv of the Lead 
Olmniher I’rocess." 

E. Divers. 1\I.D . D Sc., F R.S. "Theory of the Aclien of Metals 
on Niti'ic Acid " 

Ml. Llowellvn J, l>avios. " A Rapid and A <‘cuvali' Method for 
the Estimation of Phosphorus in Iron (lies ’’ 

Mr. 0. S. Stanford Webster, F.l.C, *' Plnori'scope for comparing 
Substances under tlie Influence of Radium Runs ’’ 

Monday, .Lin, 9, 1995 —Mr. A\ alter K Peid, F.l.t'. ‘ Some Chemical 
Aspects of tl’.e St. Louis E.xlnbitioii.” 


Section. 

Chairman : J. T. Wood. 

Vice-Chairman : S. F. Burford. 

Committee : 

L. Archbutt, | J, O’Sullivan. 

F. J. R. Carulla. I J. M. C. Paton. 

R. M. Caven. ! A. L. Stern. 

J. Golding. I G. J. Ward. 

P. Stanley Kipping. I J. White, 

H. B. Mayfield. I 

Hon. Treasurer : S. J. Pentecost. 

Hon. Local Secretary: 

S. R. Trotman, King’s Walk Chambers, Parliament Street, 
Nottingham. 




Chairman : Jt. T. ’I'hoinson. 

Vice-Chairman : J. S. Alacai ih'ir. 

Committee : 

W. S. Curphey. Jns. Hendrick, 

li. Dobbin. Jaa. Hope, 

D. B. Dott. [I, Ingle. 

Thos. Ewan. W. G. .Toiinston. 

J. Arnold Fleming. J. Falconer King, 

W\ Frew. M. A. Parker. 

G. H. Gemmell. T. L. Patterson. 

R. Hamilton. D. .1. Playfair. 

Hon. Secretary and Treasurer : 

Thomas Gray, c/o Gourlay and Deas, 180, Hope Street, Glasgow 


iBancfjestrr ^rettmn 


Chairman: J. Carter Bell. 
Vice-Chairman: F. Scudder. 


X. Allan. 

R. Clayton. 

W. H. Coleman. 
G. J. Fowler. 

J. (irossmann. 
B. Hart. 


Committee ■ 

. AV. B. Hart, 
j K. Markol. 

W. J. I’ope. 

' H. Porter. 

W. Thomsen. 


Hon. Local Secretary: 

Julius Htihnor, Ash Villa, Cheadlc Hulme, Cheshire. 


SESSION 1904—1905. 

Friday, Dee. 2. 1901,— Mr. W. F. Lowe A.R.S.M.. F.l.C. Note on 
the Accuracy of the Dry Assay of Galena m im Iron Crucible.’’ 




Chairman : J. T. Dunn, 
Vice-Chairman : W, L. Rennoldson. 


P, P. Bedaon, 

H.S. CoUinti. 
EUwood Holmes, 
H. Louis. 

N. H. Martin. 
John Puttinson, 


Committee : 

W. W. Proctor. 
Geo. Sisson. 
Harry Smith. 
A. Spiller. 

J. E . Stead. 

C. £. Stuart. 


Hon. Local Secretary and Treasurer t 
I'. 0. Garrett, Durham College of Science, Nevrcastle-on-Tyne, 


^rttion. 


W. A. Dixon. 
J. F. Elliott. 
L. Meggitt. 

J. Morlson. 

A. A. Ramsay 


Chairman : A. Liversidge, 
Committee ; 

I J. A. Schofield. 

R. Greig Smith. 
I H. G, S mith. 

T. Steel. 


Hon. Local Secretary: 

T. U. Walton, Colonial Sugar Co., O’Connell Street, Sydney, N.S.Wi 




Chairman : H. R. Procter. 
Vice-Chairman : G. W. Blatter. 


W. Ackroyd. 

C. S. Bedford. 
•T. E. Bedford. 
F. Branson. 

B. A. Burrell. 
John W. Cobb, 


Committee : 

W. M. Gardner. 

F. W. Richardifon, 
A.Smitbells. ' 
Geo. Ward. 

Thorp Whitaker. 


Hon. Local Secretary and Treasurer : 

T. Fairley, 17, East Parade, Leeds. 
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d&ffirial Botitts. 


ST. LOUIS EXHIBITIOX, 1901. 
ADDITIONAL IJST OF AVTAUDS TO 
BRITISH EXHIBrJ’OHS. 

The Royal Commission has furnished an additional list 
of awards to British exhil)itors at the St. l^ouis Exhi- 
Lilion, from which are taken the following : — 

l)Kt*AimiKNT OF LinF.RAL .^UTS. 

Group 23. — Chemical and Pharmaceuhcal Arlg — Gold 
Aledal : Wellcome* (‘hemical Research 1 laboratories ; Read 
Holliday and Sous ; .Teyt*H’ Sanitary Compounds Company 
<iiimited). Silver Medal : Dr. C. Burger (collaborator 
to the Wellcome Physiological Research Laboratories); 
Dr. Frederick IT Power (collaborator to the Wellcome 
Chemical Research Laboratories). 

Dki'Autmkxt of Aguk’Ultcue. 

Group 80 — Fc)'filitier \. — Grand. IWtze . The United 
Alkali Company (Limited). 

Group 87. — Farinaceous Prod utda and their Deriva- 
tives. — Gold Medal . Allen and Hanburys (Limited), 

Group 94. — Fermented Berevuges. — Sdver Medal 
E. Dyer and Co, 

DkPAKTMLXT of kllNES AND METALl.UUr.i. 

Grouf} 110. — Ores and Minerals.— Gold Medal- The 
British South Africa Company (Rhodesia). Silver Medal 
.1, C. Burrow (eollaborator to the Home (Mce). 

(r/'tn/p 1 18. — Metallurgn — Grand Prize The Monk 
Bridge Iron and Steel IViiupany (Limited); The Karnley 
Iron ('Om])aiiy (Limited). 

'I'he total number of awards secured by Great Britain now 
stands thus : — Grand jirizes, 142 ; gold medals, 250; silver 
jiiedals, 170; bronze medal.s, 134. Total, C!>0. 

THE JOURNAL. 

From the bt'ginning of next year the Society’s Journal 
will be printed and published by Messrs. Vacher and Sons, 
4ireat Smith Street, Westminster, S,W., to whom all com- 
inunicatioua regarding subscribers’ copies and advertisements 
tihouhl he sent. 

SIJBSCRIRTIONS FOR 1205. 

Fon'igii and Colonial Members arc reminded that the 
isiibscription of 25#. for 1905, payable on January Ist next, 
should bo fleut in good time to the Hon. Treasurer (Mr. 
•Samuel Hall), iu order to ens ure continuity in the receipt of 
the Society’s Journal. Any changes of address to appear 
in the new List of Members now iu course of preparation 
should reach the General Secretary not later than January 
.15 th, 1905. 

Hit of iKembers (®Iecteli 

23rd NOVEMBEE 1904. 

Aston, Francis William, Teiinal House, Harborne, near 
Birmingham, Chemist. 

Bryant, Arthur P., €01, Winthrop Avenu<*, Chicago, 111., 
U.S.A., Chemist. 

Calvert, Harry Thornton, West Riding of Yorkshire Rivers 
Board, Wakefield, Chemist. 

Clark, Dr. Homer, c/o The Vacuum Varnish and Chemical 
Clo., 6, Seaview Avenue, East Norwalk, Conn., U.S.A., 
Chemical Manufacturer. 

€owce, Harvey D., 161, River Street, Troy, N.Y., L.S. A., 
Chemist. „ 

Dempwolf, Chas., jun., 718, S. George Street, York, la., 
U.S.A., Chemical Manufacturer. 

Falk, Milton J., 10, East 81st Street, New York City, 
0.S. A., Teacher of Chemistry. 

Fletcher, William E.,Forcite Powder Co., Landing, N.J., 
U.S.A., Chemist. „ , i 

Foust, Thomas B., c/o Bon Air C. & L Co , Allen e Creek, 
Tenn., U.S.A., Chemist. 


Frasch, Goorge B., 543, Morris Avenue, liliaabeth, NJ,, 
U.S.A., (Chemist. 

Goodier, Herbert, 16, Hall Boyd, Shipley, Bradford, YoAs., 
Textile Engineer. 

Heurich, Christian, 1307. New Hampshire Avenue, N.W., 
Washington, D.C., U.S.A., Brewer. 

Lane, C. Cynl P,, c/o The Avon India-Rubber Co., Melk- 
shani, Wilts., Chemist. 

Law, Herbert, 72, Belvedere Road, Liscard, Cheshire, 
Analytical T'bemist, • 

Lesley, R. W., Pounsylvania Building, Philadephla, Pa., 
U.S.A., Cement Miinufueturer. 

Mabee, Fred Carleton, McMaster University, Toronto, 
Ontario, Canada, Assistant in Chemistry. 

Alarckworth, O. S., Ohio Testing Laboratory, 19 and 25, 
Board of Trade, Columbus, Ohio, U.S.A., Analytical 
Chemist. 

JVriller, William Exley, c/o The Arizona Copper Co., Ltd., 
29, St. Andrew Square, Edinburgh, Secretary, 

Mukerjee, Dr. S. C., Imperial Pharmacy, Umballa Canton- 
ment, Punjab, India, Pharmacist. 

Pickett, ()hu8. E,, 26, East 23rd Street, Bayonne, N.J., 
U.S.A., Superintendent, Borax Refinery. 

Rapelje, Walter S., 957, Tiiberty Avenue, Brooklyn, N.Y^. 
U.S.A., Chemist. 

Remington, Prof. Joseph P., 1832, Pine Street, Philadel- 
phia, Pa., U.S.A., Author, U.S Pharmacopoeia. 

Richardson, Wm. S., 201, High Street, Lincoln, Chemical 
iManure Manufacturer. 

Robinson, Prof. Franklin C., Bowdoin College, Brunswick, 
Maine, U.S.A. , Professor of Chemistry. 

Rosenblatt, A.H., e/o Toch Brothers, 62—62, 9th Street, 
Long Island City, N.Y., U.S.A., Superintendent and 
Chemist. 

Schniewind, lleiurich, jiin., Susquehanna Silk Mills, 62, 
Greene Street, New Y'ork City, U.S.A., Vice-President 
and Treasurer, 

Schultz, Curl R., 440, First Avenue, New Y’ork City, U.S.A., 
Mineral Water Manufacturer. 

Sctzlcr, Dr. Horace B., c/o Lake Carriers Oil Co., Coraopolis, 
Pa., U.S.A., Superintendent. 

Skowrinski, S., Republic Rubber Co,, Youngstown, Ohio, 
U.S.A., Chemist. 

Smallman, J. E., c/o Canada Chemical Manufacturing Co., 
Ltd,, liOiidon, Out., Canada. 

Speiden, C, C., Summit, N.J,, U.S.A., Chemical Merchant. 

Toyne, Francis D., c/o Messrs. Henry Ash well and Co., 
New Basford, near Nottingham, Chemist. 

Trubek, M., Wood Ridge, Bergen County, N.J., U.S.A., 
Manufacturiug Chemist. 

Tiiunell, Raymond W., 425, West Walnut Lane, German- 
town, Philadelphia, Pa., U.S.A., Manufacturer. 

Turnbull, R. H., c/o Mac Andrews and Forbes Co., Smyrna, 
3’urkey, Asia Minor, Analytical Chemist. 

Young, James, cfo Flax Pulp, Ltd., Weston Point, Runcorn, 
Cheshire, Chemist. 


Changed of Slhhredd* 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Arclibold, Dr. Geo., l/o Ontario ; c/o Omo Manufacturing 
Co., Research Laboratory, Middletown, Conn., U.S.A, 
Bousfield, E. G. P., l/o York ; Ozonised Oxygen Co., Ltd., 
20, Mount Street, Manchester, 

Boyd, Wm,, l/o Johannesburg ; P.O. Box 143, Germiston, 
Transvaal. 

Brown, Wm., l/o Great Clowes Street; Terrace House, 
The Cliff, Higher Broughton, Manchester. 

Chemical Trade Journal, l/o Manchester ; Pane’a Jnn 
House, 265, Strand, Loudon, W.C* 
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( raven, Jas.,l/o Manchester ; c/o Columbia Creoaoting Co., 
Shirley, Ind., U.S.A. 

Dodd, A. J., l/o Kiverview; ITeathfield House, Belvedere, 
Kent, Works Manager. 

Holmes, F. G., l/o Liverpool ; Northcroft, Tewit Well Koad, 
Harrogate, Yorks. 

Jones, Wm. App, l/o New York ; c/o Boston Artificial 
Leather ('o., Stamford, Conn , U.S.A. 

Jonker-Czn., II., l/o Worth ; Hotel Kuropaischer Hof, 
Hagenau, PllaatJs, Gerimuiy. 

Kibble, W. Oakes, l/o Denver; Journals to General Delivery, 
St. Louis, Mo., U.S.A. 

Koebig, Dr. J., l/o East Third Street; 127, West EMrst 
Street, Los Angeles, Cal,, U.S.A. 

Le Maistre, Fred. J., l/o Montreal; Henry S. Spaekman 
Engineering Co., 1619, Filbert Street, Philadelphia, 
Pa., U.S.A. 

Lindiay, Kobt., l/o Alexandria; Geldenhuis Deep G.M. 
Co,, Cleveland, .lohannesburg, Transvaal. 

Millar, J. H., J/o Greytown ; Box 440, Durban. Natal, 

More, A , l/o Govormncnt Laboratory; 19, Byecroft Street, 
Fulham, S W. 

Moses, Herbert B. ; Journals to c/o Beikclv Hotel, Buffalo, 
N.Y., U.S.A. 

(^uinan, Wiu. B. ; Journals to the General Manager, Dc Beers 
Explosive Works, Dynamite Factory, Cape Colony, 
South Africa. 

Batcliffe, Chas. K., l/o Leeds ; c/o Brothertoo and Co., Ltd., 
Provan CJhemical Works, Millerston, Gla.sgow. 

Ripley, Philip F., l/o Providence ; 48, C/cntral Street, 
Andover, Mass., U.S.A. 

Schlichtung, E, l/o Hicks Street; 38, Oauberry Street, 
Brooklyn, N.V., U.S.A. 

Seligraan, Dr. B ; .Journiils to 17, Kensington Palace 
Gardens, London, W. 

Shields, Dr. John, l/o Willesden Green; Minas <le Rio 
Tinto, Prov. de Huelva, Spain. 

Taylor, Jno., l/o Great Crosby ; e/o Brotherlon and (.’o.. 
Ltd., Tar Works. Idtherland, Liverpoed. 

Thatcher, E. J, l/o Knowle; The ISIaiior House, Chew 
iMagua, near Bristol. 

Tyler, Charles B.. l/o West rj7th Street; e/o Dr. Francis 
Wyatt, 402, West 23rd Street, New York City, U.S.A. 

Warden, Jno. B,, l/o Dc'adwood ; Sevier Mine, Kimberley, 
Utah, U.S.A. ' 

Wense, Dr. W., l/o Griesbeim ; c/o H<‘iTn II. Schultz, 
Graalstrasso, Luneherg, (icrmany. 

Wilkiup, A. D., l/o Elizabeth; Bellevue P.O. Station, 
Allegheny, Pa,, U.S.A. 

Wilson, A. Poole, l/o Nova Terrace; 81, Botanic Hoad, 
Glasnevin, Dublin. 

CHAUGE OF ADDBESS BEQUIEED. 

Jones, G. Poole, l/o Park Hotel, Williamsport, Pa., U.S.A. 

MEMBERS OMITTED FROM LIST. 

1902. Forster, Ferdinand E. P., c/o Messrs. Bass ami (V)., 
19, (iuild Street, Burton-on-Tient, Chemist. 

1900. Bichardson, Wm. Derrick, 4300, Forestville Avenue, 
Chicago, 111., U.S.A., (/hemist (Swift and Co.). 

1893. Welch, J. Cuthbert, Montreal and Boston Cons. 
Mining and Smelting Co,, Boundary Falls, B.C., 
Canada, Chemist and Metallurgist. 

CORRECTION. 

Sir Michael B. Nairn, Bart., is the father of Mr. IMiehael 

Nairn, member of this Society. 


Seatl). 

Newton, John, Paik Green, /Macclesfield. 
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IHTTSBUUG, Thuksday, Sept. 15th.. 

Reception Committee. 

K. V. Stnhl, Chairman. 

.Ins. O. Handy, Secretary. 

H. K. I’ortor, Treasurer. 

(Fester B. Alhree. [ A. 0. MeKenna. 

E<l\vard E. Armstrong. Walter 11. StiefeL 

Jas. M. Camj). | P. Schnu'wmd. 

H. W Craven, Emil Swensson. 

John K. Bnrford. C. 1\ Tiers. 

CJeo, A. Macbeth. [ 

Ladies' Committee. 

Miss Mary Lynne, Cliairman. 

Mrs. Chester IL Albree. Mrs. II. K. PortiT. 

Mias May Inline. Mrs K. F. Stalil. 

Mrs. J. F. Hnrfnril. Mrs. Eiiiil Swensson. 

Mrs. W. H. McKenna. Mrs. C, P. Tiers. 

On arrival at the Pittsburg f tat ion the visitors w'ercr 
reeeived by Dr. K. F. Stahl, Mr. .las. 0. Handy, and oth?r 
members of tlie Reception and Ladies’ Committee, and 
conveyed to the Hotel Schen ley. After dinner the Pitts- 
burg Exposition was visited. 

Friday, Sept. 16th. 

The ladies visited the Phipps (/onservatory, in Scheiiley 
Park, ami then went for a drive, lunching eu route, at the 
(Jounty Club. In the afternoon they visited tlie Ward- 
Mackey Bakery, and m the e^eniMg went to the theatre. 

The gentlemen in the morning visited the WN'stinghou.'-e 
Electric and Manufactuiiug Co. and the Westinghouse 
Machine Co., and were conducted tlirough the works by 
the managers, assisted by a large staff of guides. 

The Westinglioiise Electric and Manufacturing C/o. wa-^ 
organised in 1886; the works were then situated in Pitts- 
burg, and employed 20i) men. In 189.5, increasing business 
iiecesdtatcd removal of the pienises to tlie present site iI^ 
East Pittsburg, and in 1899 further extension was cnni- 
meneed, and has been continued, until now the works 
contain a total flonr space of about 47 acres, and employ 
9000 men, exclusive of the 3000 employed iu the vanoiis 
branch w'orks iu the United States. The scope of the works, 
may be gauged by the fact that, iu the engiueering depart- 
ment alone, n staff of 350 mechanical and electrical expert!^ 
is employed. The ofiicos and works are connected liy t* 
local Telephone system, which has 400 instruments, and 
pneumatic tube system. The erecting shops consist of 
three aisles, two of which are 1 184 ft. long and 70 ft. wide, 
xvhilst the third is 1760 ft. long by 70 ft. Among the work 
turned out by the company may be mentioned the 5500-k.w‘. 
turbo-generator unit and eight 5000-k.w. alternating current 
generators supplied for the Manhattan Elevated Railway 
(New York), and the nine 5000-k.w. alteruatiiig current 
generators supplied for the subw'ay division of the New 
York Interborough Rapid Transit System. The company 
is now building transformers of 2750 k.w\ capacity, and 
motors up to 2000 h.p. 

The party were then conveyed on special cars to Kenny- 
wood Park, on the further side ot the Monongahela River, 
where lunch was served. 

After lunch a portion of the party visited ihe Duquesne 
Blast Furnaces, Steel Works, and Boiling Mill, while tbe 
remainder went to the Homestead Steel Works and Rolling 
Mill, both belonging to the Carnegie Steel Co. 

The Duquesne plant includes four blast furnaces, 
two 10 gross ton Bessemer converters, and fourteen 50 gross 
ton basic open-hearth furnaces. The product consisis of 
billets, blooms, slabs, sheet, bars, splice bars, and merchant 
bars. The annual capacity of this plant is 000,000 tons 
of Bessemer steel ingots and 480,000 tons of open-hearth 
steel ingots. 
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The Homestead plant includes five blast furnaces 
€fty 50 gross ton basic open-hearth furnaces, and two iti 
«roM ton Bessemer steel converters. It produces blooms 
i)illets, slabs, structural shapes, structural work boiler 
f)laitcs, ship plates, tank plates, universal plates, armour 
plates, and open-hearth steel castings. The annual cauacitv 
-of the plant is 425,000 tou.s of Bessemer steel ioffotl and 
J, 550,000 tons of basic open-hearth steel ingots. The blast 
furnaces are on the other side of the Monongahela Bivcr ! 
and the molten metal is conveyed across a briibm to the 
.steel furnaces. 'riiis takes three-quarters of an hour 
which, seeing that the metal >\ould require some four and ■ 
a half hours to solidify, loaves an ample margin of time. ’ 
TYhat strikes the visitor is tlie economy of labour in Imndlinn^ ' 
thi‘ great blooms resulting from these operations. Elec” ! 
trically driven maehiucrv rolled ingots of steel wei<rhin|, i 
more thin iO tons into 4i) ft. of steel plate, 5 ins. thick Twit h ' 
the utmost ease. A pyramidal framework, 50 or 40ft.'hi<rb, , 
moved about at the bidding of one man seated at the apex’ ' 
seized an ingot with tongs, put it through the rollers’ 
received it in a new spot, put it through again and aTain, i 
and then took it to a fresh place and repeated the operation! 
All tliis was done by electrically transmitted imwer. Elvery 
nowand then water was thrown on the surface of the immts 
then a phosphate, and, though the water enuted no ex”phi^ 
sion, the addition of the s.dt did. Economy of handling ' 
and perfection of organisation and arrangement were the 
Ivjssons taught by this day’s visits. E^very caie and con- 
sideration seemed also to he given to the comloit and 
happiucss of the workpeople. ' 

The Union Switch and Signal Co., the Westinghouse ' 
Air Brake Co., and the Mclvec'-purt Tin Plate Co. were also 
<j])eu to members. 

in the evening a smoking concert was litddin the banquet : 
ball of the Hotel Schenley. | 

Satuudat, Skpt. 17rii. 

In the morning one party visited the Phoenix Class Co.'s 
v/orks at Monaca, the works of the Pressed Steel Car (;o., 
and the Luke Erie Railroad sho]»s. A second visited the ■ 
Allegheny Plate Class Co.’s works. A third visited the 

ard-Maeke_v Co.’.s bakery' and the food jiroducts factory | 
of the II. J. Heinz ( 'o. The ladies joined m this and 
Avere each presented with souvenirs by the H. J. Heinz Co. j 
All were imjiressed with the extreme cleanliness «)f the i 
factory. A fourth party \isited a coal mine, and a fifth j 
went to the Atlantic Refining Co.’s oil work-*, and thence j 
to th(| ETernst Lamp Co.’s factor}'. Another coal mine, the j 
Harbison-Walker Refractories (’o.’.s Avorki, and those of ' 
the Armstrong Cork Co, were also thrown open. Mes.srs. | 
lleereu Bros, and (Jo., manufacturing jewellers, also spe- i 
cially invited inspection by the ladies. Accounts of these j 
visits will be published as received. j 

The Neriigl Lamp (h . — The Nernst lamp is the only 
electric incandescent lamp the filament of which glows in the 
open air. Certain rare earths, notably zircouia and tlioria, I 
belong to the class of “ secondary conductors," viz., they l 
permit the passage of an electric current only under certain j 
■conditions, of which heating is one. It is therefore neces- { 
sary to induce this condition before the current can pas.s. ^ 
This is done by means i/f heaters consisting of holJoiv ! 
cylinders made of pure kaolin, looking like a piece of the , 
titein of a clay pipe, wound round Aviih platinum wire, , 
protected in its turn with a coating of some silicate, which i 
also acts as a radiator. This heater may again he wound into | 
a spiral, through which the glower or filament is inserted ; I 
or a heater may be placed on either side of the glower. I 
When the current is turned on, it first pas.ses through the j 
beater, which in its turn heats the glower until the teni- [ 
perature rises safficiently to permit a current to pass through i 
that, AvhoreupoD, by an ingenious automatic arrangement, j 
the current is cut off the heater and passes solely through j 
the glower. The number of glowers to a lamp varie.s from i 
one to six. They are usually made in the form of a slender 
rod, with a little ball at each end, and consist of a mixture I 
of rare earths, such as zirconia, thoria, and yttria, with 
admixtures, in varying proportions, of other earths to 
graduate the colour of the light. The principal sounies of 


these oxides are: allanite, cyrtolite, fergusonite, gadolinlte, 
mvenite, rowlandite, thero-guramite. yttrialite, and zircon. 
At Pittsburg one or more of these minerals are fused with 
i soda m an iron cauldron heated by a blast of natural gas. 
«mall incandescopt beads appearing on the top of the fusion 
hsAre been ascribed to the liberation of sodium in the re- 
action, but may only he bubbles of hydrogen gas sufficiently 
impregnated Avith soda to give the fiame — though, on the 
other hand, the Castucr process has demonstrated the ability 
of iron to reduce soda under favourable conditions. The 
product of the fusion consists of rare-earth oxides, mixed 
Avith some silicate of soda, Avhich, after purification and 
separation, form the basis of the glower.* In order to make 
contact, the little balls at each end of the glower are made 
Avhite hot in the electric arc by a workman, whose face is 
protected by a screen, and who only sees a darkened reflec- 
tion of what he is doing in a mirroV. At the right moment 
he embeds a platinum head in the white-hot ball, and they 
fuse together iu such wise that any tendency to shrink on 
the part of the glower material only makes the contact 
closer, and thus maintains intimate union. A lead wire is 
then fused on to the emhe Ided platinum beads. This device 
is called the Hanks terminal. The glower is a secondary 
conductor, but is also an electrolyte. The presence of 
oxAgen seems to be at least desirable. Ko electrolytic 
action is apparent Avheu an iilteruating current passes, but 
with direct current a black deposit at the negative end of 
the glower spreads gradually towards the positive terminal, 
and the candle jiowcr and eflic-eucy fall off. Great im- 
provements are being made in direct-current glowers. A 

ballast " or steadying resistance is required with each 
glower, and this consists of fine iron Avire fused to platinum 
terminals and enclosed in a glass bulb filled Avith hydrogen. 

E.nough has been said to show the coinplicati'd nature of 
the manufacture when put into practice, and, seeing that 
nearly every detail is made on the premises, it Avas not’ to 
be wondered at that the visit soon passed the limits of 
tlie ordinary Saturday morning’s work. Tne staff and 
employees, however, willingly remained working for the 
SocK'ty’s hen(‘fit for half un hour longer. 

All the visitors assembled at 1.30 at the Union Club on 
the 19th floor of the E’liek Building. ’They were then enter- 
tained at luncheon by' the lieception Committee. After 
luiieh the jiarty AAcnt up ttie Monongahela River by steamer 
as far as McJvee.sport. 

An “ Absehiedbtruuk " teiminated a most enjoyable visit 
to this interesting city, to which the hearty welcome given 
hv the local members, their ladies, and friends contributed 
inueh. The thanks of tin* members are also due to the 
Engineers’ Society of Western Beunsylvania and the local 
ineuibers of the American I 'hemical Society. At 10 p.m. 
the special train left for St. Louis. 


ST. BOUIS, Sdxday, Sept. ISth. 

Reception Committee. 

F. W. Fri-richs, Chairrnun. 

(’has. E. Caspuri. I .Shtrumn Leavilt. 

yluEiist H. llumcKc. H. M. WIalIuIio. 

Eli w. 11. lCoi>cr. I 

Honorary ConmiUee. 

E(Iav. Mullinckrodt, Chairman, 

R. S. Itrookiiurs. | Chas. P. Nairol. 

M . S, CIiMpliii. I 

With a Itidirs’ cnnrmnftea coiiHistiiifl: of Mrs. F. W, Frerichs, 
Mra. H. M. Whelplcy, Miss Koewr, and many others. 

On arrival at St. Louis the visitors Avere received by 
representatives of the local committee, the St. Louis 
Chemioal Society, and Mr. Walter F. Reid, late Chairman 
of the London Section and one of the jurois. The bulk of 
the members remained on the train, Avhich was placed iu 
a siding in the exhibition grounds. 

• This is made by expressinz from a die a dougli of rare earths 
mixed with a luitublc binding nmterial, cuttiiiK the fK>roelaiTirlltke 
thus made hitolongthti, drying, roosiiu^, and finally attaching 
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Monday, Sept. 19th. 

Members devoted their time to studying the Exposition, 
which covers so vast an area, 250 acres, that four days 
were far too few to do more than form a general idea of it. 
In the afternoon, many assembled in the Festival Hall to 
witness the opening of the Science Congress and to hear 
Ih'of. Simon Newcomb’s opening address. Sir VVm. Itamsay 
also addressed the meeting in place of the lit. Hon. Janies 
Bryce, M.P., who was unable to he prescni in time, lie 
expressed the thanks of Great Britain for the courtesies 
which had been shown to her representatives who had come 
to attend the Congress. 

In the evening the St. Louis Chemical Society gave a 
banquet at the Southern Hotel to the members of the 
Society of Chemical Industry and the other foreign chemists 
who were attending the (kmgress. Dr. F. W. h'reriehh 
•ccupied the chair. Among tho.se who were present weie 
Sir William llamsay, Dr. Theodor Lewald (Imperial Geimau 
Commissioner), Count Limburg-Stirum, Major-Geu, Water- 
house, (>ol, Couburgh, Profs. Ostwald, AiThenius J. H. 
Van’tllotF, Erdmaim, Oscar Liebreieh, C. E. Caspari, J. M, 
Goad, Coblimtz, M. T. Bogert, E. W. ( 'larke, Ernest 
Jlutherford, W. (). Atwater, A. B. Prescott, and S. J\ 
Sadtler; Drs. M. Benjamin, H. Whelpley, Otto Zwin- 
geuherger, R. Mei^sel, J. Lewkowitsch, IL Mdhlau, J. T 
Conroy. W. Ilermsdorf, J. Holmes Joy, L. Kostnsky, and 
H. W. Wile\ ; MessrN. Gustave Cramer, Edw. Mallinckrodt, 
George Merck, C F. C. Meyer, Tlieo. F. Meyer, Thos. 
Tyrer, Eustace Carey, Waller E. Reid, and man^’ others. 
CImncellor Chaplin, ol' the Washington 1 niversity, St. Louis, 
was the toastinaster, and speeches were madt* by Sir Win. 
Ramsay, Profs. Arrhenius, Vau’t llolf, and Atwater, Dr. 
Wiley, and Mi. Tyrer. 

Tuesday, Sept. 20th. 

A visit was paid to the German Chemical Exhibit, and 
the ladies were entertained at luncheon by the ladies’ com- 
mittee at the Imperial German House. J)r. Chapzki gave a 
demonstration ot ( 'arl Zeis.s’ uitru-iniiuoseopic uppuratus. 

Wedxi sow, Sept. 21st. 

Sir Wm. Ramsay read a paper on the pre.«ent problems 
of Inorganic Chemistry befoie the Science Congress. Prof. 
Moissau also addressed tlie meeting. In ihe afternoon 
Prof. W. A. Noyes addressed the Congress on Organic 
Chemistry. 

Mr. J. E. Petavel gave a lecture on liquid and solid 
hvdrogeu, with experiments. In the afternoon and evening 
there were receptions at the French Building and at the 
Imperial German House respectively. 

TnuKRDAY, Sept. 22nd. 

Thursday was again devoted entirely to the Exhibition. ! 
In the evening the Society left for ('hicago. By an I 
unfortunate change in the arrangements ol the Inteniutional 
Congress, the date of the Technical Chemistry seeti(»iml 
meeting was altered at the last moment to Eriduy 2,')rd. 
Those who wish lo ohtain further particulars of the St. Louis 
Exhibition will lind them in a pupei to be read by Mr. Walter 
F. Reid before the Society "of Arts im Dec. 7tU next. I 
Mr. Reid will also discuss the chemical and pharmaceutical 
aspects of the Exhibition lafore the London Section of this i 
Societ} on .Ian. 9th, lUO.i. The list of in\ards to British i 
exhibitors in the clieinical and allied sections has been , 
jiublished on page 1014 of tlie No\. 1.5th number of the , 
Journal, and on jiage 1059 of this isbiie. For tho.ee who I 
desire more general information the Sejitember nuinhers of 
the “ Cosmopolitan Magazine,” New York, and “ Thc'World 
to-day,” Chicago, both devote their space entirely to the 
Eixhibition, 

CHICAGO, Friday, ^epi. 23rd. 

Local Committees. 

Executive, 

T. B. Wagner, Cliairniau. 

W. A. OonverAC, Seereiary. 

John A. Lynch, Treuf.urer. 

C. E.Calin. j Jitnob Baiir. 

Jolui A. Wcsdi r, J. p. Grabllill, 

John H. LoiiK. | 


Entertainment and Programme, 

C. E. Calm. Chairman. 

Julius Hieghtz. 1 H. Propach. 

Hotel and Transportation. 

Jacob Baur. 

Invitation and Press. 

Joliii A. Wesener. 

Ladies* Committee. 

IMrs. Theodore Brent aiio, Chairman. 

Mrs. C. R. Cniin. ] Mrs. \^'. A. Converse. 

Mrs. T. H. \\ a;:iii'r. , Mrs. H. K, Harrusou. 

Mrs. .folmH Eong. j Mij.. JVopHcli 

Mis. .1 A, W<«s(>i»cr. Mis. AloMiiidcr Finn. 

Mrs. C. .M. Kddy. i 

The above vere assisted by a huge reception committee 
and many others, who gave willing help in entertaining the- 
visitors. 

The members assembled at headquarters, the Auditorium 
Annex, at 10.30, and proceeded to visit the “Board of 
Trade ” or Corn Exchange, on which between three andi 
four times lh(‘ equivalent of tbc Fnited States wheat crop 
was bought and .sold in 1 903. 'JTie First National Bank and; 
the HImois Trust and Savings Bank ivere also visited. A. 
little before 1 p.m. the visitors proceeded to the Stockyards. 

I These establishments cover an area of about .'lOO acres, and 
i here are handled daily 7.5,000 cattle, 300,000 hogs, 125,000^ 
j sheep, and C,000 horses. The Chicago Junction Rail way 
I handles the tran.sportation with 300 miles of track, while 
: 45,000 men are employed within the yards. Chicago deals 
1 with three-fourths of all the fat cattle marketed in the 
j country, and packs and ships three-fourths of the meat 
products exported by the United States. On arrival at the 
j yards, luncheon was jirovidcd by the courtesy of ^lessrs. 

Swift and Co. After lunch, the slanghteriog houses weriE 
[ inspected, then the m'.mulaetuie of oleomargarine at the 
factory of Messrs. Nelson, Morris, and Co., and the canning 
of foods at that of Me.ssrs. Libby, .VUNeill, and Libby;, 
while the labcrutoiies of Messrs. Armour and Co., who make 
I glandular preparutious for therapeutic purposes, were also 
j open for iuspeetion. Soap, glycerin, glue, gelatin, bone^ 
hoofs, ammonia, isinglass, curled hair, neatsfoot oil, and 
fertiliser.^ are turned out in large quantities by these firin'^. 
Souvenirs of the visits were presented lo each of the visitors. 
Jn the eiening there was a reception in the banquet half 
of the Auditorium Hotel. 

In the daytime the ladles visited Marshall, Field, and 
Co.’s Retail Store and the Ait Institute, joiuing afterw'urds- 
m the uveuing reception. 

S/VTuiiDAY, Sept. 2 4 tie 

The niemlxTs divided into several parties. Some visited 
the Standard Oil ('o.’s works at Whiting, J ml., where the- 
plant lor the de,«ulphurisatioii of the oil aroused much 
interest, some the Matthiessen-Hegler Zinc Works at La 
Salle, 111., some the Elgin Watch Co.’s works, and some 
the Drainage Canal by which the sewage of Chicago is. 
paesed over the watershed into the basin of the Mississippi,, 
whereby the death rale of the city has been materially 
low'ered. Visits were also organised to the works of the 
Liquid Carbonic Co., the Illinois Steel Co.’s Cement Works 
both at Chicago, and the Milk Products Co., at Carey, 111., 
a branch of the Union Condensed Milk Co. of New Y'ork,. 
where oxygenated milk is prepared according to the following 
process, tor the descripiion of which the Society is indehtedl 
to Mr. F. L. Knceland, a director of the company. 

The Evaporation of Milh. — By an invention of Dr- 
J. H. Campbell, of New York, Uiilk is now evaporated to 
any desired density at a temperature not above HS'’ F. ^ 
the accompanying diagram shows the apparatus employed. 
A rectangular tank is surrounded by a jacket-coil systenob 
one-half its height, and contains inside two sets' of heating 
coils. By means of a pump, hot water is rapidly circulated 
through the outer and inner coils into a receiving tank^ 
which is heuted by exhaust steam, the same water being 
pumped through the coils again and again. A 6-iii. pipe 
extends across the inside of the tank, near the top, and 
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connects with perpendicular Ij-iu. pipes extcndiup below 
the interior coils within 3 ins. of the bottom of the tank. 
By this means, a root blower drives a large volume of 
sterilised air into the fluid contained in the tank. If the ; 
temperature of the water in the circulating coils is 18,5° F., I 
the temperature of the milk in the evaporator will he 140° F., i 
owing to the passage of the air through it. This air, satu- j 
rated with vapour, is drawn off by means of a fan p]ace<l 
in the opening at Ihe top. As the air blast passes through ' 
the milk, it carries off the vapori.sah]e impurities and j 
destroys the bacteiia in the milk. The process requires 1 
from a few minutes to two hours, according to the evapo- | 
ration desired. The low temperature of the milk caust‘s ] 
no coagulation of the casein and lactalbumin, iin<l bv adding I 
the amount of water taken from the mUk, the resultant ! 
product is normal milk, thoroughly sterilised and chemically ! 
und physically unchanged. The solid impurities are | 
removed by a separator beforehand, and the separated [ 
cream is added to the blown skim milk only towards the i 
close of the blowing, otherwise there would be a risk of i 
churning. 1 

The party which visited tlu* Milk Products Co. travelled ; 
h}" special train, and then proceeded to Lake Geneva, in ! 
Wisconsin, wheie thiy were met by Prof, Barnard, ami i 
conveyed in Mr. Alartin liyerson’s yacht “ Hathor ” to in- ' 
spect tlic Yerkes Observatory. The dome ol the observatory | 
can be revolved at. will, und the floor can be raised or lowered ' 
by hydraulic pressure. All these mechanical adjumds are 
absolutely necessary ; even thsn observations are made 
under considerable *difliculties, especially in winter, when 
no artificial heat is admissibU'. In the library w'cre shown , 
magnificent photographs of star eluslers and nehuhe, all , 
taken direct by the professors and their assi.stants. The > 
refracting tcle^cope weighs LH) tons, and is f.3 ft. long . it ' 
is so perfectly balanced that a touch on a wheel suffices j 
to move it uherevei dc'-ired. The opening is 10 ins. in | 
diameter, and the lens is composed of flint and crown { 
glass. The telescope is said to have tlu* best definition m ; 
the wmrld. With its aid Prof. Barnard discovered tht‘ ! 
ninth satellite of Saturn, a star of the seventeeutli magui- I 
tude, and established its connection with the solar system. 


SECTION. 

were reserved by the Ckflnmittee for the Society, the theatre” 
was decorated with intertwined flags, and a special ^rb- 
gmmme was performed in honour of the visitors. 

Sunday, Skpt, 25th. 

In the afternoon the visitors drove through Washington' 
and Jackson Parks, pa.st tlie site of the Chicago Exhibition 
and the Field Museum, to Chicago University. There 
Prof. Nef showed the Gbemical I>ahoratory, and Prof.' 
Michaelson gave a spectroscopic demonstration in the’ 
Physics Laboratory. 'Pea was served at the Royuoldii! Cldb, 
after which the party drove back to Chicago, and left for 
Detroit at 10 o’clock. 

(To he conthiucd,') 


2.onl]on Section. 


Meeting held at Burlington House, on Mondagy 
November 7th, 1904. 

Mil. A. GOnnON 8ALAMON IN THK CllATK. 

The Chaiumvn, after warmly f hanking the members for 
electing him to the office of Chairman, announced tha^ 
Mr. It. J. Friswcll bad been elected Vim^-Ciiairman of the 
Section. 

THE TllENl) OF INVENTION IN t.TIEMICAL 
INDlJSTJtY. 

KV J. KLllTCHKR UOULTON, K.G., F.U.S., M.P, 

When your C'ommittoe paid me the compliment of asking 
me to address this formidable scientific assembly, I felt the 
difficulty of the task even more keenly than I appreciated 
the honour. 1 knew too well the men who would form the 
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Prof. Frost described the spectrographic work, and Dr. 
Schlesinger explained the arrangements for direc p o o- 
graphv. ^ The party then returned to the yacht and sailea 
the full length of the lake, at the end of which they re- 
joined the train Chicago. . . .t,., a 

On Saturday evening a concert was given m the Auuh 
torium ^eatre by Sousa’s Band. The whole of the boaefl 


audience before whom X should 
have to speak. Throughout my 
professional life 1 hare been 

j y continually brought into contact 

) k with the leaders of our scientific 

/ \ industries, and have learnt to 

/_ \ appreciate the knowledge and 

4 skill they bring to their works. 

► i;4 7 The position that I occupy to^ 

^ X night belongs naturally to uem, 

KC — 7 They can speak to you weighty 

jvX ' words of guidance as to yoiln 
I daily difficulties, and by tbc 

j narration of their triumphs lead 

and stimulate you to equal 

successes. But one like myself* 

V who stands outside your sphere 

jj of work, has neither the experi<« 

^ enoe to guide nor the knowledge 

to teach. He is fortunate if 
a only be can understand and 

j sympathise with your labours. 

^ J I an assembly of chemists, these 

«3( considerations would probably. 

J have led me to decline the 

Itonour. But you represent 

chemical industrj-, and not 
chemistry simply. Theoretical 
J lj - chemistry has long been the 

Inside End View land of the chemical specialist- 
alone, and it is idle for any 
other to affect to be a citizen of it or to attempt to form an» 
independent judgment of its progress. But it is otherwise 
with chemical industry. Pray do not think that I tegaiA» 
its sphere of effort as less worthy or less difficult than ithtt- 
of theoretical chemistry. But it is diflerent The elMihist 
seeks after knowledge ; chemical industrj' appHet it; TSie* 
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sole test for tlio one is “ truth/’ for the other result.” 
That which your profession has under its charge is a part 
of the practical work of life, and though its leaders and 
workers must b(‘ skill(Ml chemists, and derive their guidance 
and inspiration fioni the discoveries of theoretical cheuiistry, 
to which many of them have contributed so largely, they 
take their rank to-night by the practical success of their 
work, and not by its th(5oret>c merit. The triumphs of 
chemical industry are economic, however much they may 
depend oil scientific knowledge and research; and thus 
they are justly open to tlie contemplation and reverent 
criticism of all who study the world’s work and the world’s 
progre-’S. 

This dislinction becomes clearer when we look to the 
forces which arc at work to cause progress in these two 
great hranehes of human effort. While the one derives its 
development from the insatiable thirst for knowledge which, 
in thoughtful minds, is the splendid result of knowledge 
its(3lf, the other has a far ruder hut not less efficient stimulus 
iu the unceasing, though friendly, competition that goes on 
in the inorkets of the world. It’ is here made to feel tluit 
it.s vork is practical, and that, like every other hraiich of 
industry, its task is to satisfy actual needs of mankind ; and 
its triumph can but consist in doing this well and easily. 
Hence, progiess means that a lessened amount of human 
labour and saciifice is reipiired to satisfy such a need ; aiul 
inasmuch us, broadly speaking, that amount is measured 
by cost, wc may sa^ that the advance to whieli chemieal 
industry is continual]\ spurred liy the pre.sHure <»f , competi- 
tion is the reduction of the cobt of production — in other 
words, increased cheapness. 

Do not tliink that 1 am taking a low view of your j>ro- 
fession when 1 sjx'ak of cheapness being its aim and the 
test of its success. 1 ha\c‘ no suiipathy with those who 
think scorn of cheapness. To me it speaks ot a lightiT 
burden iu juoduetioii and a wider jiossibllity of enjoyment — 
if 1 may use such a term in connection with the usualh 
umnMting products of chemical manufacture. Jlut while j 
feel how gieat is the aih antage to mankind of this com- 
petition, 1 appreciate none the Ics.s fully how stern and 
unsleeping a master >ou have and how you must often 
groan under his swa\. 1 know that evolution through the 
struggle for chea[uiess is not peculiar to your industry, hut 
iu no branch is the pressure so keen or tlie problem to 
which it gives rise so ditlieult. Tn none is the interworking 
of action and reaction so immediate or so complex. In 
olden days the chemieal maiiufac'urer made the one jiroduet 
he sought and was eonteiit. All that winch was left was 
waste. Hut the pressure of competition soon drove ]»im to 
seek some eoutrihiition to his working cost.s from that which 
be had iweviouvly thrown away, and the utilisation of by- 
products began, d’liis lias grov/ii to such a pitch that there 
IS scarcely a single irojiortaut chemical iiulustiy that coukl 
afford to trust to a single product. Groups of products 
thus take the place of single iiroduct-, and the production 
of a member of a gio’ip is linked by quantitative relations 
to that of tlie other members, ami is no longer regulated 
independently by the laws of sup|)ly and demand. Now 
turn to the selling side. The needs of mankind measure 
the demand for > our products. Many of these needs are 
imperative hut limited. The demand does not grow with 
the supply. If loo little is produced the price will go up to 
its highest limit, viz., the equivalent of its value m use. If 
too much is jiroduced the price will fall, and if by reason of 
its beiug a b^ -product, that production cannot be checked 
there is no limit to such fall. A change of process may 
glut the market iii some article which has become a by- 
product, and may scud it to a nominal price. The manu- 
facturer has to steer his way among all these difficulties, l 
and, verily, his tusk is no light one, j 

I do not know' whether his hopes or bis fear.s trouble j 
him most. The selling price is ruled— in tlie absence of 
disturbing causes — by the ordinary cost of production. 
Hence, the pioneer who introduces and works a cheaper 
method, reaps the difference of cost of production as his 
rew'ard so long as his method remains exceptional. But the 
exceptional of to day becomes the ordinary of to-morrow 
and brings about a corresponding readjustment of prices, 
so that the old methods must be abandoned if manufacture 
is to bring any profit at all, and fresh progress must be 


made by those who seek exceptional returns. It is this 
which makes the work of the chemical manufacturer so 
arduous. Chemistry is too rich in possibilities. The 
stimulus to advance is keen and the opportunities for it 
numerous, and wheu a genuine advance is made all must 
follow — if not to get the pioneer’s reward, at least, to escape 
the laggard’s punishment. 

To-night I have to deal with the advance made in this 
restless field of humuii effort under this unceasiug stimulus. 
As you will suppose, I find no lack of material. 

To give order to my remarks, let me analyse for a moment 
I the forms in which advance may be made iu the domain of 
chemical industry. Like every other department of industry 
its province is to sati.'^fy practically the wants of mankind, 
and the aim of those wlio direct it to do this as cheaply 
and in as efficient a wniy as possible. Hence advance may 
consist in its extending the scope of its manufactures by 
faklug in new jiroduets to satisfy new wants, or more 
effectually to sati-fy old ones. But chemical industry must 
seek somewhere the necessary materials for its manufactures, 
because cheinislry does not creme matter, it only rearranges 
it, and therefore advance may consist in the choice of ni'w 
sources from which those materials aie derived. These are 
no doubt two important types of advance, but at the present 
moment the main line of advance of chemical industry is 
not to he sought in the list of its products or the sources 
from which its materials are derived, but in the improved 
method b} which it work**. It is in these three divisions I 
shall consider the suhieet, the trend of inveinion in — 
(1) the products, (2) the sources of material, and (8) the 
processes of chemical industry. 

So far as new products are concerned, the piesent 
inonionl is specially characterised by the initiatiou of a 
crowd of small manufaetnies No epoch-making change is 
inaiii resting itself. Thivsis natural. Some 80 years ago two 
gigantic chemical industries took tlieir rise, viz., that of 
modern explosives and that of coal-tar dyes, and the world 
has ever since been working out in delall the almost revolu- 
tionary changes they bi ought about. 1 do not suggest that 
their lertility in new' j)roduct> is cheeked. New explosives 
are ftill being intiodmed, mainly such as are designed to 
meet the special difficulties of particular uses, such as the 
flameless explosive.s for coal mines, oi the almost detonating 
explosnes which can yet stand safely the shock of being 
fired m shells. New dyes are constantly^ being invented, 
and the names of fear which thev h<*ar become more terrible 
each year. But the triumphs of tlu'se great industries in 
the past have been so niagmficent that no developments of 
to-day can over.-hadow oi displace tbiun, and the di'scrip- 
tion of their growth in recent years, however sound and 
vigorous it may liavi* been, would consist of a detailed list 
ot pioduels wliolly beyond the scope, and foreign to the 
nature of this address. 

One victory', however, of the coal-tar dye industry cannot 
he passed over, and that is the commercial mauutacture of 
synthetic indigo, which has taken such proportions, that it 
threatens to supplant the natural product, and produci* far- 
leachmg economic conseiiuences in our Indian Empire. It 
is the greatest industrial triumph of synlhetic chemistry, 
and one hardly sees where it will find another like conquest 
to make. Its history illustrateh well how independent, and 
yet hoAv inter-dependent are the domain.s of chemistry and 
chemical industry. It is properly classed as an invention of 
to day, although the synthesis of indigo has been possible to 
eliemista for some years past, for it did not pass into the 
domain of chemical industry until a long series of improve- 
ments in the proce'«Jsos for its production, made under the 
stimulu'^ of industrial development, enabled it to compete in 
cost with the natural dye. 

In my opinion, however, there are two departments in 
chemical industry, which are of great interest at this 
moment from the inventive development they manifest in 
their products. The first is that of pharmaceutical pro- 
ducts. A field of research and its practical application is 
here opening out, the importance of which it is difficult to 
estimate, but which may he very great. I say this, because 
one can see, though perhaps as yet only dimly, and with 
little clearness of outline, the rise of great principles such 
as those which gave birth to the great chemical industries 
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of which I have just spoken. Physiologists are beciunin^r 
to aMociate specific effects on the human organism with 
specific chemical groups. These groups appear in countless 
combinations in organic chemistry, and their effect ma-y be 
masked or hindered by the setting in which they are placed 
This may arise in many ways, It may be that tlieir effect 
produced in the body by their being set free to form new 
combinations, so that too great stability in the orimn-il 
substance will paralyse them. It may be that their effect 
is produced by the sdlective absorption Avhich is so charac- 
teristic of the organs and tissues of the human body and in 
such cases the ovcrlading of the molecule mav render them 
inert. Again, it may be that the setting of the group, the 
combination of atoms with which it is associated to form’ tho 
molecule may itself be capable of producing conflicting or 
otherwise deleterious effects. In all such castw the group 
may be prchcut without producing tlie cliaracteristic result 
But the belief is grv^wiug that the teudeney of the group to 
produce its specfic effect is real and inherent, and that 
with a right choice of its setting it will proluce it without 
these extraneous effects. It may well be that wo are still 
in the infancy of pure therapeutics. Ftw drugs are known 
which, side by side with the effects they are intended to 
produce, do not bring with them other cjnse^piences, un- 
sought for and often undesirable. So far as these take 
th(MP rise in the organism as a physiological conse<|ueiice 
of tho original effect they must he accepted. Hut physi- 
ologists are raising the question whether it is certaiu that 
they are of physiological and not of pharinaceutieal origin. 
It may well be that mimy of the forms in winch the effec- 
tive groups have up till now been administered, have 
influenced and distorted the normal action of tho group 
itself, and a lino of genuine research and invention is being 
pressed forward, seeking practical solutions of the problem 
of the best way to use these operative groups. Taking at 
hazard a concrete example, let me instance the salicylic 
group which is so potent, but the effects of which on the 
heart are held in manv oases to prohibit the use of it in 
Its ordinary forms. It is claimed now that if, instead of 
administering it in the shape of salicylic acid, or its salts, 
you take it in an acetyle setting as salicylic-acctyh*, those 
ill effects arc not produced. I am not concerned with the 
question whether this has or has not yet been demou- 
stnited, but, a.ssuming it to be so, it gives a clear instance 
of the nature and object of the research to which 1 am 
referring. Jt has already given rise to the discovery and 
manufacture of a large number of new pliarraaceutical pro- 
ducts, many of which have been looked for and found by 
applying the principles I have outlined. Unfortunately it 
IS difficult to prophesy how man} of these new raaniirac- 
tures will Jive. Some have won for them.sehes u permanent 
position, but in a department where experiment is so 
difficult, progress cannot he at once rapid and certain, and, 
indeed, the chief difficulty in forming a correct opinion on 
the subject is that in the case of pharmaceutical products, 
invention too often does not cease with their manufacture, 
but exteuds itself to tho results of thcT administration. 

The other department of chemical industry to which 1 
wish to refer in this connection is that of foodstuffs. In 
my opinion tho present moment is characterised by a very 
«eriou8 attempt, in a variety of ways, to stop the vast 
'waste of nutritious matter that is going on all around us. 
There are two forms of this waste. On the one hand, with 
the exception of cereals, foodstuffs are essentially perish- i 
•able articles, the preservation of which by existing methods 
is often more costly than their production, and they are 
wasted because they cannot be used where and when they 
are produced. On the other hand, there are many sub- : 
fitances treated as waste which would be capable of giving ' 
nutrition if they were in a form suitable for assimilation. , 

1 would cite milk us an example of the first of these ; 
classes, and yeast as an example of the second. Now it j 
is a very worthy aim of chemical industry to stop this i 
waste. It may be an excellent advertisement for an j 
extract of beef company to represent an ox as squeezed j 
into a small earthenware pot, but to the industrial chemist i 
the very existence of such a caricature emphasises the { 
awful waste that is aooepted as necessary in order to pre- j 
*erve even any portion of the food. How great would be i 
the consequences of an advance in this department can be 
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measured by th|^ economic value of the system pf cold 
storage at the present time. It would stagger those who 
have not made a study of the subject to figure out the 
monetary importance of this system in its present appli- 
cations, although they are still crude and imperfect in 
many respects, and need, and will, 1 think, undergo, great 
improvement. 

The past history of this branch of chemical industry has 
not shown many 8uoces.^es of which we need be proud, 
(’hemical preservatives are loved but little, and enjoy a 
social status not much above that of the criminal classes. 
The diflSciilties of the problems that present themselves 
are immense, hut personally I think wo are at a moment 
of real advance. For instance, I believe that milk will 
soon cease to be a perishable article so far as its substantial 
use for human food is concerned. I should like to set^ u 
Kubstantial part of the abilit}^ which is devoted to the 
practical solution of difficult chemical questions in oar 
i'xisting industrie.s, applied to the preservation of foodstuffs. 
With one or two e.xceptions tho men who have best suc- 
ceeded ill this department have done so rather by their 
practical skill and good sense thau by their technical 
knowledge, but I can myself see a change coming, and 1 
hope that I am not wrong in considering it as one of the 
direetions in which invention is uhont to he most vigorous. 
It is the great boast of the leaders of oiir chemical industries 
that waste has been banl^lied from their factories, and I 
trust that they will not long be content to see going on 
around them this enormous waste of that which is neces- 
sarily in most universal demand. 

These new manufactures, though important in themselves 
and still more important in thidr aggregate, are, after all, 
in point of scale, only the fringe of chemical industry. 
The main chemical wants of mankind are almost as stereo- 
typed and unchanging as its staple foodstuffs. The 
overwhelming importance of the alkali industry or of that 
of sulphuric acid will not materially alter, whatever be the 
I developments in oiir industrial products. Ileuce it is that 
the list of the great chemical industries is so rarely added 
to. It is rare to find a new want which gives rise at once 
to a great mamifacture. The only approach to this state 
ol things, at tlu‘ present time, is the cyanide manufacture, 
which has grown so suddenly to the proportions of a great 
industry that it almost merits a place in the list of new 
products. Before 189 j tho annual production of cyanides 
m the world was below 500 tons. Now it amounts to about 
H ,000 tons. This is entirely duo to the Mac Arthur- Forrest 
system of gold extraction, to which the world owes tho 
lecovery of some 9,000,000 of ounces of gold from its ores, 
and it is a worthy example of the obligations of chemicai 
industry towards inveutors. The demand has been met by 
the invention iind practical introduction of new and in- 
genious jirooesses of manufacture which have wholly 
superseded the old methods, and though I do not propose 
to refer further to them iu this connection, they illustrate 
the abundant resources of chemical industry to deal with 
newly arising demands. 

I turn now to the sources from which chemical industrv 
derives its materials. Here development depends on purely 
industrial considerations. For the purposes of inorganic 
chemistry* the possible sources from which each element 
can be obtained have long bom known, and organic 
chemistry has full reason to lie satisfied with the mex- 
haustible mine furnished by our gas industry. But although 
there is little addition to our knowledge of possible sources, 
there may come from time to time a shifting of the indus- 
trial source from which some dementis practically obtained. 
Take your minds back to the momentous change, extending 
through the length and breadth of chemical industry, which 
took place when pyrites were substituted for brimstone as 
the industrial source of sulphuric acid. The reduction in 
the cost of producing that king of reagents was not due 
solely to the fact that fresh sulphur-bearing deposits of 
enormous extent were made available, but also to the fact 
that thereby the production of sulphuric acid became linked 
with, and formed a step in, metallurgical operations them- 
selves of great industrial importance, so that the development 
of the two industries thereafter went hand in hand, attd each 
shared in the prosperity of the other. Are we on the ere 
of any such change as this ? Not iu respect of any dement 
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strictly fi»o -called. But it may be so in respUct of sometbinpr 
that mentg to be coiiaidert'd an clement from a\i industrial 
imint of view. 1 refer to combined nitrogen. 

We all know that nitrogen is the element which is 
present with ns in the greatest and the most useless 
abundance. It forms five. sixths of the atmosphere, and 
yet this huge store of nitrogen is substantially useless for 
practical industry on account of the difliculty of iUducing 
it to combine. But so soon as it is combined it is one ot 
the most tractable of elements. It can bo made to pass 
from its most fiercely acid form of nitric acid to its most 
alkaline form of ammonia, aud througli countless inter- 
mediate combinations without any attempt to escape from 
ihe bondage into which it was so reluctant to enter. It is 
like the wild horse of the fairy tale that had but to have 
the magic bridle thrown over him to become the most 
manageable of steeds, Thenefore it is that for industrial 
jmT])Ose8 we must consider the sources of combined nitrogen 
rather than those of nitrogen itself, and in this sense com- 
hined nitrogen is industrially an element of the widest 
possible us('fulnpss. In th(> form of ammonia it is one 
of those substances to the use of which no limit ciin be 
assigned, because it approximates to the position of a food 
stuff by reason of its innnurlal value, so that it is hardly 
possible to think of any abundauce so great that it Avouhl 
exceed the demand, provided the price of production be 
low enough. 

It is in connection AA’ith combined nitrogen that there is 
the promise of such a change of source. Jmportapt as is 
the use of pyrites oii's it is small in economic importance 
compared with the generation of power. Kngineers have 
never forgotten the prophecy of the late Sir Frederick 
Brain well, that the steuui eiigioo would in fifty years be 
found only in museums, and even though that prediction 
be someAvhat poetic in its phraseology, it is based on the 
prose fact that the u.se of the internal combustion engine 
IS developing with a rapidity Avhich promises soon to make 
it the main source of motive power. To reali.se the presence 
of ammonia as an available by-product in the manufacture 
of gas for such engines, and to work out a practical process 
Avhich will substantially extract the Avhole of that which is 
present in the waste products of combustion in such a 
manufacture, is to ojien out a source of combined nitrogen 
on the most gigantic scab', growing Avith the growth of all 
our industries, and specially adapting itself to that tendency 
to concentrate the generation of power which has folloAved 
the development of electricity as a distributing agent. 
This has been tlie work of Dr. Ludwig Moud. It is too 
early to speak of its results, but if the practical and corn- 
rnercial success of the Mond proccs.s can be fully established, 
so that it normally forms part of our power plants, Ave may 
expect a change of great and wide-renebing charaettm 
throughout many branches of chemical industry, similar 
to, but even more important than, that which followed the 
substitution of pyrite.s for brimstone in the sulphuric acid 
manufacture. 

Side by side Avith this bold endeavour to collect ammonia 
a.s a by-product of the production of motor gas, humble, 
but still, I think, successful efforts arc being made to solve 
the problem Avhieb has been attempted so often of getting 
it from the nitrogenous contents of peat. Tliesc attempts 
are complementary to the work of Dr. Mond and the gas 
corapanies. So far as I can see, it is probable that v,'e owe 
all the combined nitrogen of the Avorld to the patient but 
humble work of bacteria through the long prehistoric ages, 
and our business is to recover it from the remains they 
have left. This combined nitrogen is mainly stored up 
in coal and peat, small as may be the actual percentage 
present in these substances, and the choice of these poor 
but extensive sources of ammonia illustrates the present 
tendency of invention. The most paying gold mines are 
those which have an abundance of low grade ore. So is it 
here. The improvements in plant and the advance in 
the skill with which it is used have led to a preference Ibr 
sources which are large in scale over those that are smalk 
even though rich dnd easily Worked. To take infinite 
Trouble to Secure success on a laige scale is the characteristic 
of modem developments in bdnstrlal chemistry. 

But, as I have atv^ady Said, the main f^vancS in chemical 
industrj'^ is in the pi'ocifsses hsed. Indeed, the fertility bf 


invention in this respect is so great that it is bewildering 
to anyone who is striving to classify it or to detect its 
dominant tendencies. This is especially the case in organic 
chemistry, Avhere, bide by side with the ceaseless stream of 
new substances, there is pouted forth an equally ceaseless 
and even more abundant stream of new processes for 
making known ones. Complex molecules are arrived at 
from different starting points by different routes through 
different intermediate products. Now one part of the 
structure is built up first, and now another. Is it possible 
to detect any definite trend or direction iu all this invention ? 

We must not lose sight of the fact that we are dealing 
with industrial chemistry, and that, therefore, the invention 
that concerns us has been developed under the stimulus of 
competition Avith a view to obtain economy of production. 
“No doubt there are cases AAhere this is obtained by devising 
or modifying a process so as to utilise some by-product or 
cheap raw material. But apart from such cases I think 
there is o tendency, or perhaps 1 ought rather to call it an 
aim, Avhich is so general, that it may fairly be regarded as 
characteristic of the advance of to-day, taken as a Avhole. 
It relates to the question of yield. Both in the modifica- 
tions of existing proces'-es. and in Ihe choice of ncAv 
processes, the aim is to increase yield by more perfectly 
producing the conditions that make for it. It is based on 
a belief that imperfect returns are due in large measure to 
our own fault, and that with greater knowledge, and more 
.skilful use of it, the jiartial successes A\'hich now content us 
could be made complete. Let me try to make my meaning 
clear. 

Consider for a momimt a chemical opeiation which yields 
Auirious products, one of which is the one sought. Assume 
that the yh*ld is found to vary. The aim of the chemist is 
to induce the necessary elements of the comhinatiou to ho 
unanimous in arranging themselves so us to form that pro- 
duct, aud in avoiding the alternative arrangements which 
are open to them, so as to give Avhat is knoAvu as the 
theoretical yield. Now in most cases, if not in all, it would 
he dangerous to dogmatise as to Avhat are the actual 
cliemiciil changes whieli go on in producing what are to us 
the results of the combination. Many steps may intervene- 
iu the shape of momentary intermediate combinations, 
which form the paths to the ultimate products. But it is 
clear from the A’-uriations iu the yield that those paths must 
be so nearly equivalent as alternatives, that very slight 
variations in the surroandiDg circumstauces will decide in 
the case of the individual molecules A\hether they Avill take 
the one tjatli or the other. On the break up of the original 
groupings “moments of molecular indecision ” (if I may 
use such a phrase), evidenrly occur during Avhich the 
presence of an otherAiise insignificant influencing cause 
may decide the behaviour of thi* molecules, aud thus 
determine the ultimate result of the combination. 

Let me illustrate my meaning by an example. 1 will take 
the manufacture of the toluol sulpho-chloride from which 
saccharin is ordinarily produced. It aa'hs Avell known that 
sulpho-acids and sulpho-chlorides could be formed directly 
from toluol by the action of chlorhydrin, but only a portion 
of the toluol Avus thus turned into sulpho-chlorides, and of 
the.se only a portion consisted of the ortho-sulpho-chloride 
— Avbich was the body sought, the para-sulpho-chloride, an 
isomer of no industrial value, being present in substantial 
quantities. By using an excess of chlorhydrin, it was found 
that a total conversion of the toluol into sulpho-chlorides 
could be obtained, but this helped little inasmuch as the 
early results showed the chief product to be the useless 
isomer. But Monnet found that if while using this excess 
of chlorhydrin you kept the temperature below certain 
limits you could cause the useful body to he produced in 
preponderating quantity. This discovery caused the com- 
mercial yield of the useful product to rise from 25 to 60 
per cent, and diminished the cost of the manufactured 
artieie by nearly one-half. 

Here we have a striking example' of the existence of 
alternative paths. The two resulting products ard isomers, 
t.c., identical in chemical composition though not iri chemi- 
cal StmdtrDfe. They differ only in the onenti^tion of the 
entering sdlphdchloride group, and oh that depends whether 
the result is uSef&l or useless. We know little or nbthing 
of the forces that determine into what position the group 
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shall fro, but the conditions that decide for the one or the 
other must resemble one another so closely that thev aif> 
both present m the same mixture, under the same externai 
circumstances. The yield is composite, yet there is im 
ground for supposing that under identical circumstances 
there would bo any variation in the behaviour of the different 
.ets of combining molecules. The variation in the yield 
must therefore come from slight but decisive variations in 
tne momentary local conditions. It is this which coosti 
tiues the difficulty of the problem, viz., that such sliirht 
variatioua of the circumstances that attend the combination 
of individual ^eta of molecules cau produce such imave 
practical consequences. ” 

I will take the example one step farther. It has since 
been discovered that these limits of temperature may he 
considerably relaxed, if instead of technical chlorhvdrin 
you use sucli as has been raised to a high state of inritv* 
Thus between the old nrid the new limits of temperature wj 
find that the place taken by the entering sulphochloride 
group is changed from the useful to the useless, from the 
ortho to the para position by tlie presence of small traces cf 
impurities, chiefly, 1 believe, 8ul])lmric anhydride. Now 
suppose for a moment that it laid been the para body that 
had been of industrial value, wo should here have a case in 
whicli the addition of a small amount of sulphuric anhy- 
dride— a body having apparently no connection with or 
relation to the reaction— largely increased the industrial 
result by influencing, in the right direction, the choice of 
wluch of the two alternative paths the combining molecules 
should take. 

The example T liave chosen recommended itself to me 
solely because it happeu(‘(l to come under my notice in ray 
own professional work. Far better instances will occur to 
the skilled chemists befoie me. The case is now classical 
in which the yield of a difficult reaction in the synthesis of 
indigo was suddenly and unexpectedly increased, and this 
desirable result was traced to the fact that the mercury 
thermometer used in the operation had broken and thereby 
introduced a minute quantity of sulphate of mercury into 
the^ combiuing mass. Such a history makes one almost 
believe in the truth of the story one was told in childhood 
about certain pieces of imperial Nankin china preserved in 
the Summer Fabice. 'fhe story ran that they owed their 
surpassing beauty to the addiliou— trifling from a purely 
chemical standpoint — of the master workman to the contents 
of the furnace in which they were being burnt. Cases such 
ns those to which 1 have referred arc not rare. Again and 
again 1 have had inventions before me of this type. Eveu 
th(' nomenclature of chemistry recognises them, and the 
term of “ catalytic action ” is applied freely wherever it is 
found that the presence of a foreign body influences 
reactions in which it apparently takes no part. But cata- 
lytic action is ouly one special case of the results of com- 
paratively small influences at critical moments of molecular 
rearrangement. Any variatiou in the surrounding eircuiii- 
stanecs may determine a choice whicli may be permanent 
and irrevocable. 

I have said that the fact that slight vaiiations in the 
surrounding circumstances may have such grave coosc- 
quenccfl constitutes the difficulty of the problem. Jlut it 
also constitutes its hopefulness. It is clear that the condi- 
tions of success are close at hand. We only need the skill 
to secure them. There is everything to make us heJieve 
that we are here pursuing no dream, but are striving for the 
practicable. If we compare the knowledge and hopes of 
to-day with those of, say, five centuries ago, we must feel 
that we can do things utterly undreamt of then, but that 
much at which they hopefully laboured is not only uu- 
attained, but is known to be unattainable. Science adds 
daily to the list of the practicable, but side by side there 
grows a still longer list of the things that she pronounces 
impossible. To the fancy of that age nothing seemed beyond 
hope. All achievements seemed worth attempting. But we 
have become wiser and ladder. We have become aware of 
the walls of our prison house by knocking up against them, 
sometimes very roughly. The hopes that had supported 
centuries of search alter perpetual motion were scattered for 
ever by the discovery of the first law of thermo-dynaraioa. 
The hope and aim of all mediiCval chemiitry^ namel/, the 
transmutation of metals, is made more and more clearly 
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irnpositble by all . the discoveries that have taught us so 
much of jho probWile Identity of their substance. Ih every 
branch.©! practical science we know that sharply marked’ 
bmiadariea exist over which we cannot step, and within 
whicli all our work must lie. To disregard these would bs 
to show the worker to be mad. I know that besides those 
definite iaWs which have already been formulated, there are 
others which experience has indicated, but has not accu-* 
rately ascertained, which it would be unwise to disregard 
if one would not labour ia vain. But in the endeavour by 
uniformity of conditions to better the practical results 
attained, there is nothing which should lead us to expect 
failure, and though, in some instances, it may bo found that 
laws at present unknown to us stand in the way of complete 
success, the cases iu which this is probable arb not so , 
mimeroiia as to discourage the prudent worker. 

This is to my eye the main trend of inventiou in chemical 
industry— rendering certain ami complete in thoir action 
processes formorly unumnageahle or unprofitable by reason 
of the uncertainty of the reactions that actually and locally 
took place. Oftentimes this uncertainty grew during the 
proces.s ; the processes worked well at first, but gradually 
beeaino worse. Others w ould work in the laboratory, but 
broke down when tried on a large scale. In others the 
Avorking loss of some costly reagent Avas too large. I 
designedly class this under the same head. For working 
loss is ouly negative yield. It signifies that the recovery 
process is failing to give its full results, and the causes at 
work and the considerations to which they give rise are 
the same Avhether the product sought be a reagent to he 
recovered, or the direct object of a manufacturing process. 
The niost important and most solid advance that is being 
made in chemical industry consists in turning these failures 
into successes by securing certainty and uniformity in the 
conditions present at each point of the reacting mas* 
throughout the operation. 

^ 'rhe realisation of the nece.ssity of uniformity of condi- 
tions, in order to obtain full yield, manifests itself not only 
in the efforts that are being made to improve existing 
processes, but also in the choice of new ones. That 
process is a good one Avhich permits the necessary condi- 
tions for right choice to be secured at every point and every 
moment. Here come in the two most common causes of 
industrial shortcomings. The result of a reaction is the 
sum total of the results at each point of the moss. When- 
ever, therefore, there is the possibility of a wrong chocce 
that is irrevocable, the conditions must at no point be such 
as would lead to it. HoAvever mirroAv the margin between 
that which would lead the molecules to a right, and that 
which Avould lead them to a AATong choice, it must not be 
overstepiied at any point. Average conditions do not 
determine the result, for it is the sum of local actions each ' 
depending on its oavu local conditions. And, further, this 
must be maintained throughout the operation. The changes 
which the operation itself works must not so alter the 
local conditions that they transgress these limits. Those 
[ processes, therefore, are to be chosen where there is a 
large margin of safety betAvceii the conditions which bring 
failure and those wliich bring success, wher© ^,c looS ‘ 
conditious arc capable of due control, and where thedtanges 
due to the reaction itself are either non-in jurious or can be' 
kept in check. 

Let me take, as an example, the new developments in the 
manufacture of sulphuric anhydride— new as far as public 
knoAvledge is concerned, for there has never been any 
published account of the process which the Avell-kuoAVu 
English chemists, Messrs. Squire and Messel, have worked 
for many years at SilvertoAvn. The reaction by which the 
sulphuric anhydride is formed is an old one — sulphnnic acid ‘ 
and atmospheric oxygen passed over platinum at a 
fairly high temperature combine to form the anhydride. But 
though the reaction bad long been known to chemists, and 
had often been proposed as an industrial process, it had 
failed to win a pdaco in practical manufacture. The results 
were uncertain, and after a comparatively short mn th© 
combination usually ceased to take place. It is now kaoKix 
that one cause of this failure was the difficulty in presarv^g^ < 
uniform the local conditions in the contact mass. Th©^ 
action of platinum black depends oh its intimate stxuojttti©' 
being unclogged, and above all on its being untainted "vMi 
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arsenic. Minute traces of dust or solid impurity or of 
arsenic, even in gaseous form, are fatal to it. But there 
was another cause of failure of even greater interest. The 
difficulty of alternate paths here presents itself in a curious 
form. The reaction is itself reversible. At temperatures 
well within the lim’.ts between which combination can take 
place, the sulphuric anhydride, though successfully formed, 
resolves itself back into its components, oxygen and sul- 
phurous acid, and this reverse action becomes more and 
more enerttetic the higher the temperature, and the greater 
the percentage of sulphuric anhydride present. Now the 
combination itself liberates eousiderablo Ljat, so that this is 
a case in which the two products of the reaction — heat and 
sulphuric anhydride — by accuiniilatiug, tend to increase the 
.energy of the reverse reaction. Succ(‘ss thus leads the 
way to failure. Years of work were worthily spent by 
Dr. Kneitsch in the complete solution of this great indus- 
trial problem. The pyrites fumes cooled, and purified to an 
almost ideal freedom from solid impurities or arsenic, are 
made to pass rouud and then throusjh the tubes that contain 
the contact agenr They thus become raised to the neces- 
sary temperature by drawing off tlie heat given out by the 
reaction. The comhinatioii is made complete by having a 
long range of the contact mass, and the sulphuric anhy- 
dride that is produced is kept from accuinul tiling by the 
stream of gas being passed at a proper velocity through 
sulphuric acid of that particular strength which has tlie 
property of instantaneously absorbing tlie nnhydride- Ihc 
result is a process which will work continuously for mcnihs 
and years in place of the previous unsuccessful Attempts, 
and the difference is due to the fact that the necessary 
uniformity (»f conditions is secured. Kven the difficulty 
introduced by the reversibility of the reaction is turned to 
account The reaction is fiercest near the entering end, 
and there it is difficult to prevent undue hearing. But 
thanks to the reversibility of the process, the mischief thus 
done is subsequently undone in the passage through the 
long and less intensely heated column of contact mass that 
follows. Thus the limits of safety at any point are widened, 
and the efficiency of the process is uo longer imperilled by 
local irregularities of temperature. J want no better 
example of the tendency of the invention of to-day to 
develop processes in which certainty and fullness of yield 
are obtained by securing uuirorniity of conditions throughout 
the operation. 

In considering chemical coiFliination from this point of 
view, viz.^ how to direct aright the choice of each molecule, 
one is at once reminded of the force that is so characteris- 
tically a director of molecules — electricity. Is there any 
evidence of progress in the application of cheiiii'»try to 
chemical industry ? A few years ago men’s minds were 
full of expectation in this respect. The greatest of all the 
chemical industries — the alkali industry — seemed at the 
mercy of the new method, and people spoke confidently of 
the abandonment of the older processes, and of obtain- 
ing all our soda by electrolysis. These bright anticipations 
have been only imperfectly realized. Certain forms of the 
process have, after long and expensive apprenticeship, 
established themselves commercially, and in any discussion 
as to the future of the alkali industry, electrolytic produc- 
tion must be taken into account as a factor. But the 
supremacy of the older methods, avS measured by their com- 
parative production, is as yet unchallenged, and personally 
it seems to me that of late the Le Blanc and Solvay processes 
have gained rather than lost ground through the increased 
demand for their by-products. Opinions will differ as to 
the reason why the success of electrolysis in the alkali 
industry has been so limited. 1 attribute it in great measure 
to the difficulty of preserving uniformity of conditions 
throughout the operations, and I am strengthened in this 
view by the fact that the two forms of the process which 
have met with the greatest practical suoce.ss with us are 
those in which the conditions are not altered during the 
process, but remain unchanged, the products formed being 
wholly removed. But if the advance is not rapid in this 
department of industry, I see evidence of steady progress 
in the use of electrolysis at high temperatures, especially in 
olectro-metallurgy. I am not forgetting the disappoint- 
ments that have attended many promising processes of 
electrolysis of fused salts. But these were mainly due to 


I technical difficulties arising out of the new and unfamiliar 
^ conditions. Kqually great difficulties have been surmounted 
! in processes of older staudiug, and these will in like manner 
he ultimately conquered. 

The most disappointing branch of this department of 
j chemical industry is the slow advance of the iniiustrial 
j applications of electricity in connection Avith organic 
! chemistry. It is, of course, easy to see Avhy metallurgy and 
j alkali-making were its first applications. In them it has 
I only to separate* an (dement — a metal — from the electrolyte, 

: and for that it is specially adapted. But the results of 
! electrolysis on a solution containing elaborate coal-tar 
I products can hardly be foreseen. The rude violence which 
I can safely tear an element from its inorganic combinatioos, 

I may make sad havoc uben applied to these complex 
[ struetures. It may be counted on to jiroduce strong 
I oxidising or reducing action, bat nothing but experiment 
I can decide what the ultimate result will be. 1 have long 
i expected great developments in this direction, but I hear of 
lew of industrial iinportanee. I suspi-ct that one cause is 
that to Avhich I have already referred — the difficulty of 
maintaining iiaifonnity in the coatents of the cell. The 
j products ot the process remain in the elecrolyte, and cou- 
I tinually alter its composition. If the yield is to be a full 
j oac, tUe^e eoiitents must be profoundly different at the 
end of the operation from what they were at the beginning, 

, and secondary decompositions are likely to arise. 1 luve 
still great hopes, but whether tiom the cause 1 have as- 
signed or not, electrolysis has not up tf> the present time 
; taken its expected place in indiisliies dealing with organic 
, bodies. 

I There is, howevei, another gift of electricity to chemical 
iudastry, the value of which is dally becoming more highly 
I appreciated and around winch inventions cluster thickly— - 
1 mean the electric furnace. It hits heeu rightly said that 
! electricity enabled man for the first time to concentrate, in 
the form ot heat at any point, and in any iiiuinlity, energy 
generated elsewhere. It abolished, therefore, the limitations 
of temperature which necessarily iittend combustion. The 
bodies exposed to its nction could be isolated from the dis- 
' turbing influences of cbemical iiction, and, indeed, in the 
' form introduced by IMoissan, and in that in which the heat is 
radiated from incandescent carbon rods, the bodies arc 
shielded even from electrolytic action. Already it is tlie 
' basis of important industries, such as those of sodium, 
pbcsphonis, carbidt! of calcium and carborundum. It 
I specially lends itself to combinatioiis which are endo- 
thermic. The heat can bo used economically owing to Us 
, being concentrated on the bodies operated on, and to its 
■ being subject to accuiatc control. Tin- one groat dra^v- 
back 18 that yon derive ;our bent from motne power, which 
usually is itself an expensive product of combustion, but 
I this makes it suitable for use in couiiection with the water 
powers that are now being utilised in all parts of the 
! world. 

I have now laid before you what, to my eyes, is the trend 
I of invention in chemical industry, whether in its aims, the 
' sources of its materials, or its processes. You will, perhaps, 

' ask yourselves wliy'^ 1 use the term invention, and where I 
draw the line w'hicti marks off invention from that judicious 
’ use of means and apparatus which fairly belongs as of 
! right to everyone. I am not anxious to treat the advances 
! iu your groat industry as the subject of legal sabtleties, 

! but 1 feel that 1 ought to express my personal opinion, 
j that as practical result is the test of success, so it ought to 
be the main factor in determining the existence of that 
' novelty which our laws hold to merit protection. The 
I step between the discovery and the utilisation of a reaction 
is the most useful uud often the most difficult step in the 
ioitiatioD of a successful manufacture, and should be, and 
I thmk generally is, recognised as having a correspondingly 
high claim to be regarded as invention. Speaking for 
myself, let me assure this assembly of practical chemists 
that my own appre ciation of your efforts, yo«r difficulties 
and your successes, is in entire sympathy with the views of 
those workers Avho, feeling how great is the work befor.i 
them, have but one standard by which to measure the value 
of a new process, viz., by bow much does it enable them 
better to do that work. 
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Discussion. 

Dr. Ludwig Moxd said it had rarely been bis ffood 
fortune to listen to a paper bo full of suggestion. He agreed 
with everything of importance which Mr. Moulton had 
brought fonvard, and more particularly with the remark 
at the end of the paper in which the author referred to the 
value of the work done by the man who worked out a 
discovery into a practicable manufacturing industry. 'I'hero 
might not be many there that evening who were present at 
the first meeting of the Society when he brought forward 
some views on the Patent Laus in general, but those who 
were, might remember that he dwelt at some length on this i 
very question, and made some suggestions for an improve- ; 
ment in the law. 

Prof. CArriiii said it was impossible to criticise a paper 
like this off-hand, and, as an engineer, he felt great diffidence 
for he was aware that in the development of chemical in- 
dustry, probably more than iu any other branch of industrial 
development, the chemist and the engineer were both con- 
cerned, and the difiiciilty Avas to keep the two apart and 
prevent the one swallowing up the other. The engineer 
suggested to the chemist that he wished to find out more 
completely the efficiency of his engineering plant — that he 
wanted to be able to analyse more precisely the gaseous 
products of his gas-engine, and tlie chemist gave him in- 
formation which obliged him to entirely reform the whole of 
his gas engineering. He had to scrap all his plant, and to 
start afresh ; and he found that the lines on which he had 
been developing before were iu some respects radically wrong. 
Hut, on the other hand, the engineer sometimes bad his ' 
revenge. Dr. Jaulwig Mond had suggested u method by 
which an interiial-comhiistioii engine might, and probably ' 
would, in a bhort time altogether replace the steam engine ns ti 
prime mover. Immediately Dr. Mond had shown that, the 
engineer at once became a producer of ammonia, and there- ! 
fore, to a certain extent, cut out the work of the industrial i 
chemist. In a case of that sort, the question was how far ; 
was it wise in an engineer to develop his knowledge of ' 
industrial chemistry, aud how far was it wise for an indus- 
trial chemist to become an engineer. Probably the best 
method was to try to live iu harmony one with the other, 
and to take the suggestions of the industrial chemist to 
help to develop the eugineoriug undertaking. A case recently 
came under his notice iu which an engineer UsSked a chemist 
to give him a metal which would have a very minute co- 
efficient of expansion, for producing standardn, and the 
result was the chemist supplied him with a metal which 
opened out great possibilities, and would probably entirely 
reorgauise engineering industry iu Avorking to minute 
fractions such as they had never had before. Klectricity 
had been referred to, and it seemed to him that one of the 
great reasons why the use of electricity in chemical industry 
had been confined to the comparatively small field it had 
at present Avas that the engineer had not been able to give 
the chemist what be demanded, viz., electricity at a very 
low cost. Noav that the demand aaus rising, there seemed 
a hope of getting to the position, by the help of the indus- 
trial chemist, in which they Avould be able to supply electri- 
city at a fraciion of It/, per unit, instead of the multiples 
of It/. AA’hich were the rule at present; and probably the 
efforts of the industrial chemists using electricity would 
cuable them to reduce the cost still farther. 

Prof. J. M. Thomson congratulated the Society and the , 
Chairman on having induced the author, occupying an ^ 
entirely different sphere, to put his ideas before the members | 
of the Society, in on aspect, perhaps, somewhat different j 
from that in which they were sometimes iucliued to regard : 
them. ! 

The Chairman informed the meeting that Sir William , 
Ramsay had written to express his regret at being unable j 
to be present that evening. 

Mr. David Howard said it Avas many years since first 
he had to do Avith industrial chemistry, and he could em- 
phasise the truth of the conclusions arrived at by the author > 
aud the reasons given for them. It was on those lines they I 
ought to look for progress. The distinction between the purely i 
theoretical and the practical was one which they had con- j 
stantly to bear in mind. There was a wide distinction between ‘ 
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a theoretical result, which was often of profound interest, 
where 5 per cent, of the theoretical yield was most satis- 
factory, and the process which had to be worked out on the 
large scale, when 1)5 per cent. Avas a poor result. They 
had had ihe great privilege of hearing one who, not content 
Avith the glorious certainties of the higher mathematics and 
the glorious uncertainties of the law, had brought to bear 
on their industries a clear preception of their needs of 
Av hich many of those who are at work upon them were only 
dimly conscious. Tiie on6 thing they bad to warn one 
iinolher against was that narrowing up of their studies into 
the minute point which aaiis before them— tluit miuroscopio 
point of view which was so lerapiing and so prominent. It 
WHS by that Avidc grasp— bringing to bear on a new subject 
the ability and experience of studies widely different— that 
great progress was made, and they would have great 
chemists just in proportion as they were not chemists and 
nothing more. 

Dr. Divkus expressed his admiration of the paper, awl 
full agreement with the views of its author. 

Air. Walter F. Reid said this was a paper which cer- 
tainly should he in the hands of every industrial chemist 
and every inventor, Avhether chemist or not. It contained 
many pieces of advice, the result of long practical ex- 
perience, which could not but bo useful to any inventor, 
and he might say he had learned much from it. Recently 
he had met Avith some hundreds of inventors at St. Louis,, 
many of whom wore too sanguine, and he could only 
have Avished that some months previous to the opening; 
of that Exhibition they could have had a copy of tbia 
paper, for he thought it would have saved the juries- 
much trouble. Hut at the same time there was one 
word to be said about the sanguine inventor, especially 
in the United States. Where they in England made 
scientific experiments on a very small scale, there they 
made them by the ton. In experiiiieniing on a large 
scale, enough product could be obtaiued to send out many 
samples, thus the material would become known, and other 
people could try it. For instance, the increase in the 
consumption of carborundum was enormous. Until two or 
three years ago it was regarded simply as an interesting 
j chemical. Last year L>,500 tons were manufactured, and 
the consumption was increasing so rapidly that it might 
very likely be doubled this year. That showed the 
advantage of doing things on a rather largo scale. Not 
eA cry body could afford it, but it Avas to be encouraged. 

: Some of them had seen the gigantic factories which were 
I being erected at Niagara for making use of the water 
I poAver. Hitherto caustic soda had not been produced there 
' on the industrial scale, but he was informed of a close 
, approach to the economic production of caustic soda on 
Niagara Falls. 

I The question of new industries was one which might 
' entirely upset not only the politics of a nation, but the 
, Avhole economy of nations. Thus, in the war in the East 
they saw an enormous loss of life, aud it avob found 
that those who Avere defending their lives could not even 
locate tin; batteries by which they were attaoiai^ When 
he Avas first connected with explosives, the difficulty was to 
hide a battery, uoav there was no difficulty at all. Again, 
with regard to the use of explosives, there Avere possibilities 
undreamed of Avhen these things were first used. A 
curious case happened in St. I.K>ui8. A complaint was 
made by the owners of some incubating apparatus, that 
the chickens were spoiled by the detonations from two shows 
there. The whole atmosphere reverberated with explosioas 
at times, aud Avhen these chickens came out of the eggs^ 
some remarkable monstrosities resulted, showing a certain 
amount of distortion of the chick Avhich was attributed to 
the exploiions. Here was a new modification brought 
about in the processes of nature by a chemical reaewn. 
In the same exhibition were shown some modem anosa- 
thetics which were of a striking nature. He was assured 
in one case by an eminent French professor and other 
authorities that a patient could be anajsthetised sufficiently 
for ua abdominal operation by using six drops of a 1 per 
cent, solution of the anajsthelic. The manufacture 
such preparations frequently produced serious effects 
the workmen employed. 
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Cold Rtorage bad completely revolutionised the food of 
mankind. They now got products from distant places to 
an extent that formerly was never dreamed of. In the 
United States cold storage was reduced to an art. He had 
had to Judge apples of last year which ^ji^ere placed side 
by fiide with this year’s apples, and it required a greater 
expert than himself to tell the difference. The chemist 
and the engineer had worked together to effect this ; neither 
the chemist nor the engineer alone could do it, but both 
together they had done it, and it was one of the greatest 
advantages of our Society tliat it brought the two together. 

^V^hilst in America he obtained some interesting informa- 
tion about sulphur. There was a large production now in 
Louisiana by a process of melting the sulphur in the earth. 
There were large deposits of sulphur then', but they had 
never lieen worked because of the difficulty and expense 
of sinking shafts and mining. Now water was lieated to 
above nOO'* C., and passed into the earth, the sulphur being 
melted and pumped into tanks, where it solidified. This 
Avas a ucAv process, which would doubtlcfs have consider- 
able influence on tlie production of sulphur, 

it Avas open to some doubt whether all the combined 
nitrogen existing on the earth was due to bacterial action ; 
some of it was at least due' to electrical action. He thought 
]'robably a large j)roportion of nitrate of soda owed its 
origin to electrical discharges iu tbc atmosphere. 

The antlior had v('ry rightly referred to the extreme 
importance of infiiiitesimal quantities iu chemical reactions, 
and one of the most valuable portions of tin* paper was 
that in which he showed hoAv e\treiuely minute a quantity 
of a substance iniglit altogether alter an expected reaction. 
Mr. Watson Smith had shoAvn them not very long ago hoAV, 
in testing aluminium, the test tube itself played the part of 
a reagent ; that small quantities of material were dissolved 
from the test tube and affected the reaction so much that 
previous experiments on metallic aluminium with different 
solutions Avere rendered practically valueless. 

With regard to the reactions taking place at different 
temperatures, t]ie> stood iu face of an enormous revolution 
in chemical industry. Tlic production of liipiid air gave 
them opportunities ef using Idav temperatures in chemical 
reactions in a Avay they had never been able to do 
before. It might interest those present to know that the 
large.st quantity of liquid hydrogen ever producc'd m one 
day AAas turned out, one day last September, by the Loav 
Temperature Kesearch Apparatus at St. Louis, which had 
been seut out and erected by the Koyal ( 'ominission. 

Dr. SqiijRK said there were one or tAA O points Avlilch he 
should like to allude to, the first being his exjierience with 
sulphuric anhydride’, which shoAved hoAv iiivestigator.-j might 
go utterly astray for a long time. In his original patent 
for the manufacture of sulphuric anhydride by catnlyties 
he simply utilised a process of Deville’s for making oxygen. 
In that process concentrated sulphuric acid was poured 
upon very hot platinum foil, which resolved it into sul- 
phurous acid, oxygen and steam ; the sulphurous acid was 
removed by milk of lime or a solution of an alkali, Avhile 
th<‘ oxygen went on its waj - When sulphuric auhj^dridc 
was the product sought, the sulphurous acid Avas, </f course, 
not removed, but both gases were very thoroughly dried. 
The other half of the process was really kooAvii before, 
namely that sulphurous acid and oxygen could he combined 
by means of spongy platinum. It was platinum black at 
the commencement, but it very soon became spongy plati- 
num. Winckler suggested precisely the same process which 
he (Dr. Squire) had already patented, only Winckler 
published his process a few months later. Dr. Messel and 
himself worked on this process for a long time, and generally 
on the wrong lines, as was so often the case first. It was 
thought that neutral or indifferent gases interfered very 
much with the reaction. Both Winckler and Schourer- 
Kestner said so, but as a matter of fact this was not the case. 
The temperature was kept up to about 450® 0. by means 
of a fire under the vessel containing the spongy platmum. 
Some hundreds of tons of sulphuric aiib} dride had been 
make at that temperature, but it was afterwards disoovered 
that this temperature was far too high and really the heat 
ought to have been got rid of instead of mahitaiiied. 
The decomposition of sulphuric acid turned out to present 


a great many difficulties, and was far too expensive. 
Practically no apparatus lasted for any time. Iron retorts 
were rapidly destroyed and clay retorts leaked. The fact 
Avas the conditions were not at all the same as they were 
in gas works. In gas works the retorts became lined with 
gmphite, which kept them tight, and if no graphite was 
produced these clay retorts leaked very badly, and in this 
case of course no graphite was produced. The next step 
Avas to produce a cheap sulphurous acid and mix it with 
the requisite quantity of air. 'J'hls process he carried out 
in the first place at Scheurer-Kestm-r's woiks in Alsace. 
It Avus accomplished by compressing to four atmospheres 
the gases from burnt sulphur and treating the gases with 
water, wliile in a state of compression. Nitrogen passed 
away and a strong aqueous solution of sulphurous acid was 
obtained. I'his solution was afterwards boiled to evolve 
the sulphurous acid. The compression of these gases on a 
large scale presented many difficulties, for it was found that 
nothing but indiantbber and lead, neither of which had any 
mechanical strength, should come in contact with tlie gases, 
hut the mechanical difficulty once overcome, this modified 
process AAmrked very well. But it was ultimately abandoned, 
for it was found that the presence of indifferent gases did 
not as a matter of fact interfere Avith the process when a 
much loAver temperature was used for the eatalytics, and 
eventually the process became a w orkable one uhen applied 
directly to the gases evolved by burning [lyrites Avithout 
any coiuprcssioii at all, Mr. Moulton, in alluding to cold 
storage, said that yeast was among tlie substances Avhich 
could be kept for a long time at alow temperatute, but cold 
storage, although it su8[>ended the activity of the bacteriti 
Avhich brought about the decom])osition of the yeast, aa as 
not a conqAlete sucecs':. The best temperature for keeping 
yeast was about 4® C., it must not go below zero, for 
freezing completely spoilt it. But if the Ioaa temperature 
were kept perfectly uniform, it did not seem to prevent the 
groAvth of the moulds, Avhieb grew on the >east hags almost 
as well at a low^ as at a high temperature, and that gave the 
yeast an uujAleusant smell ami tantc. 

Dr. F, B. PowKU said it Avould be nc'cdless to attempt to 
emphasise the great interest which this paper possessed, 
lie experienced the difficulty of many preceding speakers, 
that of not being able to deal in an impromptu manner with 
a paper covering so Avide a range and including so much 
in its scope. Those Avho had workc'd m the domain of 
pharmacological chernislry would recognise the significance 
and interest attached to the fact.s brought forward. He 
was sure this address would stimulate all chemical work('rs, 
and afford many ideas which Avould lx* useful to them in 
their investigations. 

Mr. Lkon Gasteh said he Avould like to mention one or 
two instances in Avhieh waste still occurred. One was in 
the case of blast-furnace gases, which Avere not as yet 
sufficiently utilised. They Avere made use of in Dr. LudAvig 
Mond’s and other ingenious processes for making producer 
gas for gas engines, hut it remained as yet to be proved 
that the efficiency of the large gas engines came up to 
expectations, and that they could keep their place against 
large units of reciprocating steam engines or of steam 
turbines. The latter had gained favour with central station 
engineers for greatly contributing to reduce the price of 
power generation in connection with electric central power 
stations, whence the current w'as distributed at a dietance 
for lighting and motive power for industrial purposes. On 
this occasion he wished to emphasise another waste, and to 
help to dispel the erroneous idea, which prevailed too much 
in this country, that the existing water power could not 
be turned into account. In view of the great improvements 
made in the modern construction of turbines, governors, 
and hydraulic plant generally, it might safely be expected 
that in the future those powers now wasted would be 
utilised to the advantage of many industries. It must 
be borne in mind that if, owing to the great fluctuations of 
the head of water and the amount of available water power, 
the erection of a reserve steam or gas-'povi’er plant were 
required, so long as the item representing the fuel, which 
must continually be consumed, was greater than the interest 
on capital for erecting the water-power plant, there would 
be more than one reason for utilising the water power, and 
saving the fuel. 
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Mr. OscAE Guttman paid, if tUe purport of the paper 
^ere summariMed, it was that trend of invention lay in 
two directions, namely, cheapness, or increase in economy, 
and increase of yield; but it appeared him that the 
author omitted a third direction, which he believed to ho 
the ultimate factor in production, namely, quality. If the 
cost of production were continually being reduced, a certain 
limit would he reached when the general expenses amounf^'d 
to more than Ihe cost of labour, and it was then almost 
impossible to make any further reduction. If an increase 
of yield were aimed at, there was also n limit beyond 
which it was not possible to go. AVhen these two limits 
were reached there was only one thing left, and that 
was quality. In many inventions that had come under 
his notice, the aim was for (luality more than for any- 
thing else, because the other means had been exhausted. 
If a manufacturer could get a yield of 98j per cent, of 
something at a cost which had beaten every competitor 
for some time, but was now on a level with everybody 
else, he turned his attention to producing a product 
which was free from all possible irapurit>, and could 
thereby secure a more ready sale; he might not ulways 
patent that method, he might keep it to Inmself, hut he 
would produce au article which obtained a well-deserved 
reputation for him, and would secure his market. It 
appeared to him that the llritish chemical industry had 
been kept from decay through having always been able 
to produce articles of good quality, and insisting on this 
standard being maintained. 

The Chairman asked Mr. Moulton whether any recent 
progress had been made in the economical conveyance of elec- 
tricity generated at a distant spot w here there was adequate 
w'ater power. He had seen so much of wat(‘r-power schemes, 
whore the power was undoubtedly cheap, but where it cost so 
much to take the raw material there, and so mueli to bring 
the manufactured material away, that the cheapness of the 
water power was useless. He understood that progress had 
been recently made in connection with this subject, and he 
thought it would be of much interest if Mr. Moulton would 
enlighten them upon it. One othi'r point struck him that 
Mr. Moulton might possibly have included in the scope of 
hi.s remarks. He had laid such strcs.s upon the fact that 
laboratory research led to industrial developments in 
chemistry, that one would like to kuow his views us to the 
industrial possibilities of present reseaich in connection 
with stereo-chemistry. He, of course, recognised that at the 
present moment it was not industrial, but the suggestion 
was that th(Te might be a possibility of its becoming so, 
and that it would be well that this possibility should he put i 
before those interested in industries in which it might i 
become a competitor, just a.s it would have bccu of enormous 
advantage to them if the indigo planters of India had taken , 
sufficient notice of Sir Henry Roscoe’s discourse > ears ago , 
at the Royal Institution on the syntheiia of indigo irora I 
orthonitrophenylpropiolic acid. 1 

Mr. Moulton, in reply, said he had been greatly interested ; 
ill many of the speeches, and had felt the same difficulti j 
•hat they had felt with regard to the paper. It was difficult ; 
to take hold of the speeches at the moment so as to keep j 
them vividly before one’s mind. Mr. Reid had tried to 
correct him on the subject of the combined nitrogen of j 
the world, w'hich he had attributed to the humble but j 
patient work of bacteria, suggesting that it might be due j 
to lightning. He could assure Mr. Reid he had thought 
of primeval thunderstorms also as a possible source, but 
his sense of humour had prevented him trying to drive 
a team of bacteria and tbuiiderstorras together. Later on 
Mr. Guttmann took him lo task for not having emphasised 
the importance of quality. He certainly thought ot that, 
but he viewed it rather as a corollary from what be hud 
said than as naturally forming part of the paper itseJl. 
The whole of that part of the address consisted in em- 
phasising the necessity for absolute control even ot t e 
small forces that influenced local combination, and the 
conclusion he drew in his mind was that ® 

enter upon a part of progress of that type the first mg 
they must insist upon was perfect purity of the rcagen s. 
If you were to have uncertainty in your reageuts, i y ^ 
did not know whether they were going to be 
the world could you get certainty in local action. 


delighted to find that so great au authoiity gave a high 
place to Kngtish productiona from that point of view* 
Might they ever keep it, and then they woulA^ava a sure 
foundation for future progress. The Chairman Hd attempted 
to draw him on the subject of conveying electricity id a dis- 
tance. He was delighted lo think, the world was getting 
so wise lis td'^ see that it was better to take electricity to 
their centres of population rather than make centres mf 
population where there wus ■ electricity. Raw material ai^d 
woikmen required roads and railways, but a high tension 
current was well content with three wires, and it Was an 
economic absurdity to attempt to convey cumbrous pro- 
ducts, including workmen, that required careful handling, 
to almost inaccessible places instead of bringing the Sec- 
tricily to the town, ('ertaiuly on the other side of the 
Atlantic they had no donbt about it. They carried 
elect ricity of n high potential from 120 to HiO miles, and 
he thought the time was very near when the great sourcesj,, 
of electricity would all ho made to supply motive power 
to centres of industry which were determined by totally 
different coiisiderutions. 'Dien the Chairman hnd touched 
on stereo-chemistry and all the wonderful work done with 
regard to the sugars, v/hich was a marvellous specimen 
of brilliant chemical research. Ho had been preaching 
throughout the paper on thi' great gulf that existed between 
theoretical chemistry and induit rial. Theoretical chemistry 
sought the truth, industrial sought the result. Now tho 
Chairman wanted him to treat stereo- chemistry as being 
part of industrial chemistry. With all due respect, to his 
auditors he must tell them it >vas their fault that it whs not 
but they must not take him to task beiuiuse the members 
had not yet succeeded in making this industrial. Recent 
researches could not he read, he might say, in any 
branch of chemistry without seeing the vast possibilities of 
industrial processes. Rut to-night they were not dealing 
with the possible, but with the progress which made them 
actual. Therefore the synthesis of the sugars was not yet 
ready for him. Nolhing was more* charming than that 
dopartnient of chemistry, and nothing that he so much 
longed to see made industrial, and he trusted there were 
many pre.sent who would distinguish themselves by the 
conquest over industrial chemistry of that great triumph 
of theoretical chemistry. 


^ottiiigbam i&ettton. 
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NOTE ON COLLIN. 

nr J. T, nooi) AND S. It. TllOTMAN. 

1’lic paper on “ A New Method for the Analysis of 
Tannin and Tanning Materials, and the Identification of 
Admixtures in Tanning Extracts and Liquors,” by Dr. J. 
Gordon Parker and E. E. Munro Payne, read bewre this 
Society on June 6ih, 1904, is a very valuable contribution 
to the hi, story of tauuiu analysis (see this .L, 1904, 648-651). 
The authors treat the tannin solution irith lime water, allow 
to stand for four hours, filter off the precipitate and titrate 
the lime remaining in the filtrate, using phenolpbtbalein as 
indicator. The figure obtained represents what they call the 
total absorption. They then remove the tannin by means 
of a neutral solution of ” collin ” (for preparation see J., 
1904, t549). The lime absorjition of the detannised solution 
is now taken. This they call tho acid absorption^ the 
difference between the two figures being the true tannin. 

In the present note wo do not wish to criticise the process 
proposed, but lo examine the authors statement that colffn 
is a pure form of collagen (Joe. cit., p, 649), but deprived 
almost entirely of its calcium base. This statement appeart 
to us of importance, inasmuch as, if it can be shown to ^ 
correct, it will have an important bearingon the conatitnli^ 
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of gelatii^. We do not propose to examine the queotion 
whether lime forms an essential part of the gelatin molecule | 
t^we ttftve Hjot previously heard this maintained), but to j 
>>bow ^thji^collin consists of a mixture of hydrolysed i 
gelatiti and gelatones in varying proportions depending j 
on the temperature and' length of time the solution is | 
heated, and further to show tliat this il^ciation in the ; 
^lOUfttitiition of the solution an influence on the ' 
precipitation of tannin. j 

To simplify matters it may be well to state that we adopt j 
Ailcu’s definition for gelatin (Comm. ()rg. Anal., IV., ! 
p. 461), viz . : — a proteoid resulting from the hydrolysis of | 
collagen or os.sein by boiling uith water or dilute acids. 
I'He properties of g(3latin are given by Allen {loc. cit.) 

We prepared a 5 per cent, solution of Coignet's Gold 
Label gelafiio, and estimated the nitrogen in .50 e.c. by j 
Kjeldahl’fl method ; 0*343 grin, nitrogen was found, whu'h ' 
multiplied by the usual factor .5*42 gives 74 per cent, of I 
gelatin. We then saturated the solution with zinc sulphate , 
%vhicb [irecipitatcH the whole of the gelatin, and again 
estimated the nitrogen in the precipitate : 50 cc. of the 
5 per cent, solution gave r)*333 grm. nitrogen or 72*22 per 
cent, of gelatin. The differenci' between the two results 
indicated the amount nitrogenous matter not gelatin in 
the saK^ile. 

From the above gelatin a solution of “ collin ” was pre- , 
pared exactly as prescribed by Parker and Ibiyne, con- j 
taiuing 5 per cent, pure gelatin calculated from the above j 
experimenr. The solutiou w-as saturated with zinc sulphate ' 
to precipitate uuchangefi gelatin. The resulting precipitate 
contained only O' 1625 grm. of nitrogen in 50 e.c., indi- 
cating 35 per cent, of tlie original gelatin. The clear 
filtrate from the zinc sulphate was treaied with bromine to 
precipitate the peptones, show’u to be prc.scnt in the filtrate 
by. the biuret reaction, and nitrogen in the precipitate 
determined b) Kjeldahl’s method. The nitrogen found wa4 i 
0*203 grm. or a total of 0‘4('>55 grm. nitrogen, which 
corresponds very well with the total nitrogen jireviously ' 
found. We then examined, in the same way, a collm solution 1 
which had been heated on the water-bath for 40 minutes i 
instead of 20 minutes as prescribed, the nitrogen pre- ’ 
eipitutedby zinc sulphate amounted to 0*068 grm. in 50c.c. ; 
whilst the liroraine precipitate gave 0*371 grm. nitrogen. i 
There was a further 0*020 grm. nitrogen in the filtrate I 
from the bromine precipitate, indicating the presence of 
3 per cent, lower comjiouiids of nitrogen. ; 

The results are shown in the following table : — 

Nitrogen in 50 c.e. original solution of gelatin — 

0 •1()9 grm. I 

A. W. 

’ 1 : I 

; (trill. I rJrm. 

!Niti*oircMi nrcciiatiitcd by yiiic sulphate , 0 1625 i 0*()8(;« 

(Kclatin amt gclatoscs), I ! 

Nitroguii lus peptones (bromine precipitate) . | 0*.‘t0:}0 ' 0*.‘17IO 

Nitrogen as lower compounds Nil ' 0*02(H) 


A.—C’olhii prepared as prescribed by Parker and I'aync. , 

b.~- Do. do. Iicab'd for 20 innmtcs longer. 

The appearance of lower nitrogen products indicates . 
that the solution is undergoing decomposition, and as these | 
products do not precipitate tam.in, it appears to us that a ■ 
serious source of error may here be introduced into the j 
process. The composition of a gelatin solution heated with | 
caustic soda is so sensitive to change of temperature or | 
time of heating that we have found it practically irapo.ssible ' 
to prepare solutions of the same composiiion. i 

A still more important fact, in view of the jiurpose for 
which the collin is to be applied, is that the combining I 
proportions of the unchanged gelatin with gullotannic acid > 
differ considerably from the combining jiroporlions of j 
peptones witli gallotannic acid. hope to give some i 

figures relating to this in a future note. The conditions 
sought for in a body used to separate tannin from other 
matters seem to be ; — (1) The body should precipitate 
tannin only and combine with it in definite proportions, j 
Collin appears to precipitate gallotannic acid only, but not j 


in constant pi-oporlions. (2) It should be easily procured 
in itafitdte of purity. It ap^lears to us that these conditioifll 
migjit be fulfilled by selectiug a proteid of simple and 
known constitution, such as the protamines described by 
Kossel (Kev. Gcii. d. Sciences, 1889, p. 380), and which 
form the nucleus of the proteid molecule. 

fn conclusion, if collin were a pure collagen or gelatin, 
it shouhl give constant reactions with different reagents and 
be of constant composition. We have shown that it does 
neither of these things. Collin cannot therefore be purified 
gelatin or collagen. 

Discussion. 

Dr. FauivER said he w^as afraid the authors had taken 
the paper jiublished by Mr. Payne and himself a little too- 
literally. They claimed that collin acted in the same 
manner as a pure form of collogen. Collin was first of all 
made in 1898 by JVlr. Payne, who was then working up 
pharniaccufical preparations, and he used it for dissolving 
morphia for the purposes of injeciirg into blood. lie 
(Dr. Parker) had tested various solutions of collin, and 
only in one sample was he enabled to get a precipitate of 
gelatin by means of zinc sulpha! <% when they had prei>ared 
in the manner jirescribed by heating for 20 minutes at 
90^ C., using the correct amount of soda. He and 
Mr. Payne were pleased that their jKiper had raised such an 
amount of criticism, and hoped that much good might arise 
from it. Accepting the aiitliois’ stateraent, he found from 
his figures that 35 per cent, of his solution was unaltered 
gelatin. Even then that would not have altered the process 
in regard to the estimation of tannin, because in the 
process IVIr. Payne and himself de%ised in the estiraaiion of 
tannic acid they used such an cxci ss of collin that even if 
3.5 per cent, of gelatin wcic present there would still bo 
sufficient collin to precipitate the tannic acid. The taking 
of u skin and not a hone gelatin w'as oiu* of the essential 
features of the process. He further thouglit that the 
results obtained by the author were in some measure due 
to the use of Coignet’s gelatin, which was a hone product, 
aud hence contained a considerable quantity of choiidriii. 

Mr. 'ritoiMAN considered that more exact directions for 
the preparation w’cre required. If as Dr. Parker said the 
nature of the original gelatin influenced the result, then 
he should have specified a paitieuhir form to be used. 
Secondly, if, as the authors had shown, the preparation of 
collin solution by the method given did not ensure the 
hydrolysis of all the gelatin, the importance of the method 
of analysis was largely discounted, owing to the fact that 
the collin solution would no longer differentiate between 
gallic and tannic acid. 

Prof. Kicri.NG said he disagreed with Dr. Parker in 
regarding collin as a definite substance. What he (Di*. 
Parker) called collin was doubtless a mixture of a great 
number of substances which were dciivi'd from the break- 
ing down of the gelatin. As the object of the analysis was 
to obtain a substance which would precipitate tannic but 
not gallic acid, would it be possible to merely take a pure 
gelatin and boil it until there resulted a solution which gave 
no precipitate with the latter acid j such a solution might 
serve as a standard “ collin.” 

The CuAtKMAN :,aid, from the experimeuts which hod 
been carried out, bo was of opinion that the action was not 
quantitative, because the gelatouea oppeared to precipitate 
varying quantities of tanniu. He considered it ilas^, im- 
possible to make a solution of constant composition by 
following out the directions given. With regard to their 
not having used the right gelatin, Parker and l^ayne speidfif 
“a good commercial gelatin,” they (the authors) used iLe 
best they could obtain. 

Dr. Parker said it was his custom to test the solution 
of collin, and if it precipitated gallic acid he rejected it, and 
made a fresh solution. 

THE DIFFEKKNTIATION ()F THE DIFFERENT 
FOEMS OF NIIEOGEN IN GLCE. 

BY B. TBOTMAN AND J. K. UAUKFORD. 

Chemists wh(5 have had experience in the analysis of glue 
are well aware of the difficulties attending the operation and. 
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fbnneeted iate rp r ^ tiip i of tbe results al|^| 

Aualyiii. exf^rience is iio «k;»s of boM so 

difficult to %p(]i#iip<m in a istiifiiotoT^r waj^or is^^ieh 
the ordinal^ chemical oonstituents have btfherto ffj^ven so 4 
little ground for opinion. In the foilowing f 

paper we hope to indieaw’# method of analysis which hill I 
to a certain extent remove these difficulties. That much i 
time and trouble has been devoted^to the subject U ivideat I 
from the following brief summary of the methods used by 
various chemists for the determination of the gelatinous 
constituents of glue, on the on^: hand, and its ^ysical 
characteristics on the other. 

It is of course admitted by all that an analysis must 
include determination of water and ash. So far as these 
go there is little room for divergence, and we propose 
to confine ourselves to the nitrogenous constituents only. 
The following methods are the most important of thok* 
proposed for their determination : — 

(1) Determination of total nitrogen by Kjeldahrs method 
and calculation to gelatin. 

(2') Determination of total nitrogen by soda lime (Noffal, 
Wagners Jahresb., 18G7, 672'). 

(3) Precipitation by tannin and either measuring nitrogen 
in the precipitate or titrating excess of tannin in filtrate 
(A. Muller, Zeits. angew. Chem., 1902, 15 , 482). 

(4) Precipitation by chlorine and determination of 
nitrogen in the precipitate. 

To all these methods one fatal objection may be urged, 
viz. : that in every case peptones and other non-gelatinous 
nitrogenous bodies are thrown down or coestimated while 
the composition of the tannates of gelatin are too un- 
certain to make the method (8) reliable. 

(5) Determination of non-gelatiuous constituents by 
precipitation with alcohol, filtering, and weighing. This is 
difficult and somowbat uncertain. 

(6) Precipitation of gelatin by tannin and determination 
of unprecipitated matters in filtrates to which of course the 
objection mentioned above applies. 

The physical tests for glues are numerous and are affected 
by so many conditions as to make them unreliable or at 
any rate incomparable. Some largely paggerate differ- 
ences, while others do not draw any sufficiently distinct line 
between good and bad samples : — 

(1) Water absorption figure (Shattermann, Dingler’s 

Pdf t. J.» 1845, 96, 115). 

(2) Consistency and bearing weight of jelly (Lipowitz, 
Neue Chem.-techu. Unters., Berlin, 1861, 37 — ^42). 

(8) Determination of melting point (Kissling, this J., 
1901,510). 

(4) Determination of viscosity (Engler, this J., 1890, 
654). 

After a long experience of these tests we have discarded 
all except a consistency test communicated to Mr. Trotman 
by Mr. H. S. fiarry, which we find to give reliable compara- 
tive results, and which agrees well with those obtained by 
the liethod of estimation of nitrogenous constituents which 
wo now employ. 

In this method the glues are compared with a standard 
glue or gelatin, of which it is necessary to keep a stock. 

A 10 per cent, solution of the standard, and various 
strength solutions of the glue under examination are made, 
Hadi)«|ilHl^wed to stand overnight. The consistency is tested 
in Uis^jpoming by pressing the jelly with the finger tips, in 
ordef ’ to ascertain which strength solution ot the glue 
d^osponds to that of the standard. 

In the subjoined table it will be seen that the consistency of 
some of the exiwnples is 150, 120, &c., which indicates that 
. these samples are respectively 50 and 20 per cent, better 
than the particular glue which wo take as our standira, 

Althottffh the above method miyr appear crude, the 
results obtained are very consistent, and, in our opinion, 
the error never exceeds 10 per Cent. A#; a rough test lor 
manufacturers, naturally ^ simple physical test has i • 
advantages, althoogh tboii which 


No. 1, best gela- 
tin. 

No. 2 ss No. 1 
boiled two 
hours. 

No. .3 

No. 4 

No. 6 

No. 0 

No. 7, a bad 
over - boiled 
glue. 
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40 
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kfoteover, the pl^ydi^teait is op i 
•ws a ohentie^ simlysts ho* 


The weak point of all the above methods of analysis is, 
that they totally fail to differentiate between gelatin proper 
and hydrolised gelatin and peptones, or lower nitrogeme# 
bodies which may bo produced by a faulty melhod of 
manufacture. Since these peptones, &o. not only have no 
gliie-like properties themselves but actually prevent gjao 
from properly setting, it is obvious that their deterthtnalian 
should be an important factor in the analytical opinion bl a 
glue, and that if this operation bo alao accompanied by a 
detcrniin.'ition of the gelatin proper, we hav^^ ondtoAs 
at the same time both the positive and negatrffit 8idl|iVibe 
problem to be solved. If, further, a total nitroge^wler- 
rainatiou be made, we have also a measure of what the glue 
might or should have been, and the nearer the gelatin 
figure approaches to the total nitrogen tbe better the glue. 

Briefly, the method we have used is 

(1) The determiuation of nitrogen by Kjeld|hVs iai|bod. 

(2) The determination of albumoses by determining the ^ 
nitrogen in the precipitate thrown down by sine sulphite ^ 
(E'actor~5*33). 

(3) The estimation of lower nitrogenous imdles either by 
(a) precipitatiou by bromine, or ' (5) by taking the differ- 
ence between the figure for albumoses nu# that for total ,, 
gelatin as estimated above. 

Method,-- O qq grm. of finely powdered glue, or its 
approximate equivalent of size, is dissolved in a quantity of 
water not exceeding 20 c.c. While still hot, sitic sulphate 
crystals are added in excels to saturate the solution. It is 
then well stirred by a rod or mechanical stirrer, filtered 
through a funnel containing a plug of glass wool forced 
into the stem, and washed with saturated zinc sulphate ' 
solution. The glass woo) and precipitate are subjected to 
analysis by Kjeldahl’s method, the nitrogen found multiplied 
by 5*33, giving tbe albumoses present. ^ 

Alternative Method.— The solution is mld^f the fiwijif ff 
strength as before. Zinc sulphate crystals are used ^ 
considerable excess, So that the solution becomes, Senn-^ .j 
solid. It is then stirred with a rod— keeping the solulio^t* 
hot— whereupon the albumoses cling to the rod and to the 
sides of the vessel, leaving the solution practically clea^., 
Should the precipitated albumose be seen to still float aflbe^ 
stirring, the adilition of more zinc sGflj|)hate will cause it to*' 
coagulate aud stick to the rod. The remaining Hqn^ |s 
decanted off, the precipitate washed with saturatedi^ 
sulphate solution. The precipitate is dissolved in about « 
10 C.C. of concentrated sulphuriq acid, aud the nitrogen 
determined by Kjeldahl’s method. The latter method 
estimation is identical with that in which the albumoses 
filtered, and is much quicker in operation. The filtmli^ 
from the albumoses msy be rejeoted, but if the detenuiiw* 
tioD of peptones and of bodies lower than peptones 8)iohld 
be required (c.g., creatinine, creatine, asparagine, 
peptones may be estimated in it by Alienas metho^ imf 
lower nitrogenous bodies by the estimation of 
the filtiate from tbe bromine precipitate. These lower hfflilh 
geaons bo^os only occur in casiM in which the glUO 
undergone considerable decomposition by hydrolysis^ estu^ 
by excessive boHiog, or by the glue haviug ^ 
acid or alkaline reaction when boiled. The y«Iue of, A 
depends upon tbe percentage Of albnmosei l»^|j 
anything .whioh :tends'to, dedu4'.|tWvfpiL 
eenti|e 'present detetiom^ tilin , 
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pei^ei&t the .amounts of albotnoees and of gelatin 
pmewt^ aJteeterroincd by Kjeldabrs method should be 
tdentol. “her nitrogenous bodies should be absent, since 
they |®ive no adhesive properties ; whether the atpount of 
these lower nitrogenous bodies nets only aS dilutents, or 
whether tin v are uctivelv deleterious, is not^yet quite clear, 

« iad we are still experimenting in this direction. It is by 
no means tieceseary to estimate the peptones by Allen’s 
bromine method, and then the simpler bodies, since the 
“ixiptone” figure o])tuiiied by difference is equal to the sum 
of the above two figures, and this difl'eronce figure is a 
measure of tlie loss of gelatin by the manufueturer, and 
thus the eaie that has been used in manufacture can be 
criticised. 

In the case of Ko. 2, a pure gelatin (No. I) was boiled 
for two or three hours tinder a reflex condenser. It will be 
seen from the tables that while the total figure for the 
Kjeldahl has not dimiuiisbed, yet the albumoses have done so, 
illustrating its deterioration in quality. Also in the case of 
No. 7, an over-boiied glue, while the total nitrogen figure 
is 73 ’0- per cent., showing the quality the luateriul might 
have attained, yet the figure for albumoses is only. >7 ‘1)0, 
showing that only this percentage of the glue by weight, 
and not 73‘Oii, is available for adhesive purposes. It will 
also be seen in this sample that a considerable (juantity of 
the peptones have been converted into simpler nitrogenous 
bodies, thus iudicaling that the glue has been considerably 
ovet'bpiled. 

Since the consistency test is made a means of testing the 
quality of the glue it follows that there slioiiid be some 
analogy between the (jualitles as given by the albumen 
figure and that given by the consistency. That such is 
.the case is shown by the figures given in the table, and 
which are comparable with a set of figures in which the 
eonsisteucy has been estimated from the albumoses bv 
taking a mean difference of 1.4 per cent, in the ulbumoBes 
to correspond with n difference of 10 in the consistency 
figure. 

Dist iissiox. 

Prof. KireiNO said that there seemed to be a certain 
analogy between the changes which glue aud gelatin under- 
went on boiling with water aud those brought about in the 
treatment of an equally complex substance— starch, with 
acids or with diastase. In Poth eases the hydrolysis prob- 
ably results ill the production of a great number of products 
and not merely one or two. The authors had distinguished 
the two sources of nitrogen, namely, albumoses and pep- 
tones, but there was little doubt that under the head of 
albumoses they weie dealing with a great uuinber of 
compounds, likewise with the peptoues. ’riie suggestion for 
the analysis 4)1 glue was obviously a very good one, and the 
only other i point which he might raise was whether the 
authors of the paper had thought of using the polarimeter, 
which was so useful in observing the progress of decompo- 
sition in the case of starch. So far as protoses were 
concerned, the Chairman had remarked that no pure 
specimens had been obtained, but the recent re searches of 
ll'lscher, in Germany, had already advanced to such a stage 
■that a complex compound minted to the protosis could bo 
obtained in a state of purity. 

TSilr. H. S. Gaury said that, on account of the difference 
of consistency as shown by the statistics, it was evident that 
11 first-class quality of gelatin had been employed. It was 
possible from the consistencies given to tell exactly where 
the glues came from, and that in the lowest consistency glue 
there was a conglomeration of sinews and blood boiled up 
together. The total amount of nitrogen was duo to the 
source from wiiich the matter was derived. 

Br. Paukkr said there was no doubt that in the various 
gelatin factories there was an enormous amount of ignorance 
us to (he nature of gelatin, because it was not definitely 
known how many gelatins there were. A good many of the 
tests which chemists” employed were worth nothing, but if 
the method which the authors of the paper suggested would 
precipitate all the albumoses it would prove to be a very 
' Valuable thing. 

Mr. Watson said the quality of the resultant Mlatin 
dejpehded upon the pkeentage Of uHrogen of the bodies > 
employed in ibaifiifftctuw. ” 


J the^aid try Ae poUtUneter kot tli«l 

defl^pms were not great enough to give satisfdoi^ results. 
He disagreed T||th Mr. Garry that the an necessarily 
pouitrayed the origin of the materials used in the manu- 
facture. It seemed to him a curious thing that they alwavs 
gof about 74 per cent, of gelatin by the Kjeldahl method, 
which wont to show that the total amount of nitrogen did 
not depend upon the origin of the nitrogenous materials 
used. Whatever they made geUitin from, if they made it 
p^opcr^y they could get a good glue. They could make a 
good bone gelatin and they could make a good skin 
gelatin. The value of their process was that it showed the 
manufacturer what amount of gelatin he had got and what 
amount he ought to get. That was a distinctive advantage. 

They did not claim any originality in regard to this, but 
thought that the examination of glue upon the lines they 
had suggested was «n advance in many of the methods now 
in ust* and could give the manufacturer valuable information. 


NEW METHOD EOK THE ANALYSIS OF TANNIN 
AND TANNING MATEKIAJ.S, &c. 

IIV DU. .1. OOIIDON I’AUKKIt AND E. E. MUNKD EAYNE. 

(This J., .lune 30th, 1904, G48— G51.) 

DisrthSioN ox THE Total Lime Ausouption Fiociie. 

Mr. S. II. Tuotman said that in experimenting with this 
process he had found that in a few eases the total lime 
absorption, if taken immediately after shaking, was dis- 
tinctly greater than at any siibseiiiient periofl. The differ- 
ence was sufficiently great to alter the final results to the 
exteut of .5 per cent. As the point st^emed somewhat inter- 
esting and might require further investigation by those 
interested in tlie process ho took advantage of Dr. Gordon 
Parker’s presence to call his attention to it. 

Dr. J. (jioiiDoN P.ARKKII Said, in reply, that under cer- 
tain conditions, especiidly noted in sumacs, the lime solution 
formed at first a precipitate by basic gallate with gallic acid, 
which subsequently dissolved, thus accounting for the final 
reading being lower than the first. This point was somewhat 
intimately connected with another be had noted in connec- 
tion with sumacs, yi/., tliat in some cases practically the 
w'lude oi the total lime absorption was due to gallotannic 
acid, while in others it was largely due to gallic acid, puly 
two or three percent, being gallotannic. This was an im- 
portant point for tanm'is, since the gallic acid did not 
produce true leather. If used merely for bleaching effects, 
these sumacs, contauiing much gallic acid, might answer 
very well, but would undoubtedly produce poor leather. 


gorfesfnre jg'rcticin. 


Meeting held at Queen's Hotels Leeds^ on Monday, 
October 31«^, I904. 


CHAIRMAN’8 ADDRESS. 


THE UNIVERSITY AND TECHNOLOGY. 

HY M. U. PROCTER. 

The present year is memorable in the history of science 
in Y^orkshire as having witnessed the birth pf its first 
uBiveraity. Independence has been forced upon it withoot its 
desire, but the necessity having arisen, difficulties have been 
met with the accustomed energy of the Yurkshireman# and 
by private and ftihlio liberality, funds are being found to 
make the university one wopthy of the 'county. R is 
therefore an appropriate time consider in what way these 
funds onn best be admimstered to promote tito siail-Wipg 
those^bCjfthfrHbtf pooTer^ w^o have made eopsid^ 

. able saei^oes to provide them^ «nd what ohfoota 
form the particular aim of a Titkshire imlverwty* ■ 
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.White wo ijaimot hope to ooiOpote goottUy with Oxford 
4 i 2 id CAiotendge, we mey teM&tMj teoh forward t<f the 
time wiwii owf uoivereity wUl ^>ecoine a eci|j(jrc of thought 
,and cttltur© for many to whom the older universities are 
iuacowftible, aud we hope that it may do muoh to spread 
that interest in arts and literature without which no high 
KjivUisation is possible, and which is the aec^s to so many 
of the pleasures of educated life. Muoh weight must also 
be laid on the important work which has hitherto been done 
by tlw Yorkshire College, and which will be continued and 
•extended by the university, in training teachers for our 
schools ; and it is diflacult to estimate the gain to oiir young 
people of all classes from being brought under the influence 
of properly educated teachers, whose mental horizon is not 
limited to the primary school and the “pupil-teachers’ 
centre.” 

These services, however, important as they arc, are not 
those which appeal most directly to in as a scientific and 
technical association ; and what I wish more especially to 
consider, is the direct influence wliicli the university may 
exert on technology and on trade, and the. lines on which, 
in these respects, it can render the greatest help to the 
•community. 

We shall hardly dispute the necessity of a souud founda- 
tion of general science for all technology, nor quest iou the 
wisdom of building up the most perfect teaching departments 
which we can achieve in order to give it; but what may 
not be quite so obvious is the need that these deparlments 
should not merely teach the elements of their respective 
^sciences, but should be capable of carrying their instruction 
up to the highest and most recent developments of know- 
ledge. I do not say that the old-fashioned common-places 
of elementary chemistry are played out, lor we all know 
of industries in which the law of combining proportions 
■would be high science, and of mistakes which the merest 
schoolboy knowledge should have prevented; but new 
industries arise out of new knowledge, and it is impossible 
to say how soon the most abstruse investigation may 
become the source of important jjractical progress. How 
many chemists of the older school are able to diseass the 
waudering of the ions and their electric potentials, which 
ivre buhjects of earnest thought to those engaged in the 
chemistry of such processes as electrolytic soda and bleach 
manufacture, or the electrolytic separation of metah ; yet 
we have seen how soon such processes may completely 
revolutionise an old-established chemical industry. How 
many of us have studied, as they ought to be studi^, the 
phenomena of catalysis as they affect the sulphuric acid 
■“contact” pTocesb, or have fully mastered the uitncacies 
of the “phase-rule” which is shown to have governed the 
natural separation of the various salts in a salt deposit, 
and which equally may be applied to the separation by 
crystallisation of salt-solutions in a chemical works ^ It is 
needless to multiply instances; but we want to place m 
the hands of our young men those weapons which were 
unknown in our student days, and which we handle, it at 
all, with something of the stiffness of middle age. Such 
teachint' needs the resources of a university, and can only 
be effectively given by the co-operation of the ablest men 
in the various related sciences working m well-provided 
laboratories. It is not merely the professors ^ho t^e 
their part in such a training, but of perhaps equal value la 
the influence of one student upon another, and only those 
who, like myself, have acquired most of their ^^aowlc^e 
by laborious private study, often m loneliness and un- 
sympathetic surroundings, can fully appreciate how ow 
way would have been smooth ed, and how much higher it 
might have led. if we bad had the advantages which a 
university would have put at our disposal. •nliKtinn 

In Kngland we have not yet succeeded in 
sufficiently the highest Bcientiflo abiUty in the caus^ ^ 
industry. Our greatest masters of pure 
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assertion te admitted 1 it will »bft i 
by anyone to whom both itt li « 

the utmost importance that we should teatoh “the 
for I caacot fbr a moment admit that it mm any nWicterl 
inferiority of the English race. Hdthqi?* I itewld beiOfflined 
to say, and I^have had rather unusual Oip|KM?tu»tetee hi 
observing students of many natioualitl^, that 
man would be well capable of holding his own» ir he 
with anything like an equal training, Unfortunately tlfls « 
not usually the case. It is exceptional to find the itudhm 
fresh from school possessed of a good working knowtedga oi 
arithmetic and elementary algebra outside the regular 
examples ; and this is even more the case with youth* fruit 
public and upper middle class schoolsj than with those feoB 
the excellent higher grade and modem schoolSwOf out ohtei* 

A reading knowledge of modern langiiniifei is ^norafl) 
conspicuous by it^i absence, while the toreign studaut oai 
avail .himself of the literature of at least one or two.otfcrti 
languages beside his own. This is certiiinlv due to ao 
incapacity in the Englishman, bat rather to the convietteu 
on the pnrt of the schoolmaster that a language is mo»% 
important a-- un exercise in philology and grammar, A 
mere reading knowledge of any one of the latin or tautoaio 
languagi ‘3 omi be attained by most people in a few mon^s 
of well-diiected work, and forms an excellent basis for <ne 
more complete study which is needed t > write and apeak it 
correctly. 

A still more serious difficulty, however, than., the want or 
preliminary training is the lack of inducement to 
men to adopt technical chemistry as a profession. It is not 
to be expected that an able man will encounter the 
and los^ of time inv olved in a four or five yews* training 
such as i.s coiuiuou with German chemists, unless^ he uan 
feel some reasonable certainty of a comfortable livelihood W 
Its ultimate result. If he is possessed of energy and buai- 
ness capacity hi* will probably find more remunerative wayi 
of spending hit- time, while the scientific onthnsiaat llnda 
quite us hopeful a pecuniary result in pure chemtetpy, ahd 
recoils from the narrow routine into Which many technteal 
chemists are forced. This condition of things is largely due 
to the scientific ignorance of manufacturers and bustaess 
men, to many of whom (I fear I might say . to mO|t)«a 
chemist is meixdy a man who can wash bottles and make an 
aualysih. Non there are plenty of men who can do this, at 
least when the analysis is not out of their roiitiue, who oaa 
be got for from 30s. to oOs. a week, and are very possibly odt 
worth more. A prospect of this sort will not pay for. five 
years’ education after school years, or be much iaduoemaat 
to the man who can afford it ; and the manufacturer w4l 
not see why ho should pay more than appears to him ta bu 
the market price of the article ho wants. Clever as he nsoy 
he in judging his wares, he does not see that 1 |(|ms gettiiw a 
chemical labourer instead of a chemist. The J^nrer aM 
his uses, and i.« abundant in German laboratowes, but ha^il 
not there called a chemist, but a“laborant;” The .WJ 
way out of this difficulty seems to me to lie in the b^teWC 
education of the manufacturer. It is in most caeea mefiMt 
for him to suppose, even if he has had an adequate 
chemical training, that burdened as he is with the 
control of a large affair, he can himself devM«the«i«M 
and coniittuous study necessary to keep his 
abreast of the latest scientific thought, and intr^dpift 
possible improvements, though, in many oaee#,iffho M 
adequate aid to develop his practical sof^tions, he migte 
do much. But even a far less knowledge than tfite wottil 
enable him to realise the directions in which A 
chemist might assist him, and to judge the ea{Mibthwev ^ 
the men at his disposal. Having found the niiut wot 
needs, it is a short-sighted policy, commoner 
England than in America, to continue to pay him laM 
his real value. The profits that might be 
Industries by a first-rate chemist under flrSt*r«tA 
management are so large that liberal paymehl te 

afforded, and if tbl* were given, the fear yow wbteW 
having learned four toohnioal eeerets, 
somebetter market, would be iiwwhte^ ^lytmhi> 

In Ihte difectioii,of 00M»e, persmial wlteblhty 
ja'-ectentifioatteinmeale. * ’ , 
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rare power of originatinj^ ar.d carrying on t new ideas, not 
to give hi||.adeqQate assHtance, but to keep him at routine 
work, whrak could be done equally well by the chemical 
lalmoTer. No man can do more than a limited amount of 
work, or develop new ideas without time for thought, and I 
hare in my mind a case, not this time in England, where a 
irm is losing hundreds if not thousands in this way, to save 
a few pounds a week. 

So far I have spoken mainly of purely scientific training, 
but there are few manufactures in which a chemist trained 
only in the chemical laboratory can make himself of much 
use till he has gained experience in the works, and this 
is true in industries of a purely chemical character, though 
not to the same extent as in those like my own special 
branch, in which chemical and mechanical operations are 
of equal importance. It is not possible that any university 
or college training can entirely do away with this necessity, 
but if the gap cannot he entirely avoided, it is worthy of 
consideration how far it can be bridged or narrowed. 
This is one of the aims of technological as distinguished 
from purely scientific teaching. Another aim is to present 
to the student in a scientific and systematic way the 
special chemical problems ot on industry, and to make 
clear the underlying reasons for operations, which at the 
works are often carried on in a purely empirical way, and 
with little clear understanding of the relation between 
cause and effect. In order to do this with effect, certain 
knowledge of the practical methods of the trade is obviously 
needful. In order to carry out exiieriments, machines and 
special apparatus are often neces'-ary, and in the partially 
mechanical trades a degree of manual skill is required to 
imitate sufficiently for experimental purposes the processes 
of the factory. All this must obviously be provided if th(‘ 
university is to undertake technical teaching of more than 
a purely theoretical kind ; and this being so, the question 
naturally arises as to how far this practical side of the 
work is to be carried ; and the answer will to a considerable 
extent depend on the circumstances of the trade. The idea 
which has found faVour with the authorities of technical 
schools has usually been to imitate ns far as possible the 
conditions of the factory in order to give what is called 
“ practical experience.” I do not say that this is in every 
case a mistaken C(mr8e, but 1 think very special circum- 
stances are required to render it a wise one, and that these 
very circumstances usually place it outside the scope of 
university work. The ordinary evening school technology 
may in most cases be dismissed as almost a pure waste of 
public money as regards improvement of trade— a sowing 
of seeds id untilled and often infertile soil. To improve an 
industry something more than evening class knowledge is 
required, and however admirable a little knowledge may be, 
the working wan is rarely in a ]»osition to put it in practice. 
Ot course in this estimate I do not include such work as 
that of the Bradford Technical College, or our own evening 
classes, which appeal to the class of foremen and wurV': 
managers, who both need and can use the special informa- 
tion ^ven them. There are also cases in which the actual 
teaching of a trade in evening schools seems to be justified 
by public needs, A good instance of this is shoe roann- 
^ture. In old times the village shoemaker bought his 
leather of the village tanner and the village currier, and 
did the work with his own hands from start to finish. Now 
a man may spend bis entire working life in cutting soles 
with an eccentric press, or lasting uppers with a lasting 
machine. However intelligent such a man may be, the 
factory affords him no scope to learn his trade as a whole, 
and when a foreman or a works manager is required, it is 
impossible to find one who has a practical knowledge of the 
whole manufacture. In this case the trade school comes in 
to complete the training of the clever workman, and to 
enable him to realise the relation of his own part of the 
work to the whole. 

A somewhat similar need may be felt in the higher walks 
of technical education in trades like leather manufacture, 
wheie the apprenticeship system has almost completely 
broken down, and the only way for a young man of moderate 
means to gain access to leather works is to make himself of 
sufficient immediate practical value to obtain a post. Apart, 
however, from these exceptional oases, it is my deliberate 
opinion that it is no part of the work of a university to 


teadi the mannal dexterities of a trade beyond the point 
wbidb is necessary for snocessful stndy and experiment. Vtk 
fact t think the English manufacturer is apt to waste too 
much of his son's time on such attainments. For an 
employer or even a manager it is necessary to know how 
every part of the work should be rightly done, but ho can 
hardly hope to rival his workmen in mannal skill, while it 
is questionable wisdom to court the possibility of failure; 
He must know much of which bis workmen are ignorant, 
but need not compete with them in their own department. 

It is impossible, too, for the University really to give the 
experience of a factory without transforming itself into one^ 
and as soon ns work is ou a sufficient scale to give ex- 
perience, the commercial element must needs come in, and 
the possibilities of instruction are much lessened. No better 
teaching in many directions can be given to a student than 
by the deliberate production of failures in order to ascertain 
their causes, but this is only possible when the work is on so 
small a scale that profit and loss can be disregarded. At 
the same time one may strongly condemn that academic 
attitude which regards money considerations as of no moment. 
'Phe cost and practicability of a process should never he- 
lost sight of from the time that any question of practicali 
application arises, though in the study of priociples they 
have no importance. 

I have already implied that the University has no place 
for the slight and superficial technoloey which is often 
called “ elementary ; ” but the real scientific tdements of the 
subject it must teach in order to lay a sound foundation, 
while in my opinion, whatever technology it does touch, it 
should aim at carrying to the very highest standard which 
can he attained. To do this, the departments must^ be 
stuffed with the very best men in their respective branches, 
and as such men will always have careers open to them out- 
side the academic world, liberal inducements must be offered 
to secure them, either in direct stipend, or the possibilities 
of profitable outside work. Again, the maintenance of such 
departments is necessarily costly, the number of students 
at present geneniily limited, anti the space and material 
required is much larger per student than in the ordinary 
science course. How then are these expenses to be met ? 
Fees in Plngland are already very high as compared to those 
in Germany, and many of the young men to whom it is 
most desirable in the public interest to give a complete 
education in technology already find the expenses difficult 
to meet. If fees were raised to such a standard as to ])ay 
the present actual cost, the number of students would be so 
much reduced as again to heavily increase the cost per head, 
while the numbers educated would be uselessly curtailed. 
Such education cannot be self-supporting, and we have only 
the alternatives of letting it drop, or of supporting it by 
public funds or private liberality. Whatever might other- 
wise be the economically correct course, we are left little 
practical choice, since Germany has set the pace and we 
cannot afford to drop out of the race. Having started 
we must do it thoroughly, for the prize is only to the 
winner. 

The difficulty, however, is only half overcome when we 
have found the teaching, we have still to attract the right 
sort of students in sufficient numbers, and these are not 
found exclusively or even mainly among the wealthier 
classes. Originality of mind and the power of continued 
application to a difficult problem are rare gifts, and still 
more rare when combined in the same individual, yet they 
are absolutely necessary for the advanced technical chemist. 
Men who have them are worth educating even at the public 
coat, but it is questionable whether we sneoeed in getting 
them under our present system of scholarships ; the powers 
which make for success in a school examination often 
count for very little in after life, and in fact originality 
rather tends to failure. I think it is worth consideration 
whether some of the money now spent in scholarships would 
not be better devoted to a general lowering of fees, so as to 
make the struggle a more open one, and trust to the 
“survival of the fittest.” But if we are to continue the 
scholarship system, 1 should like to see it less dependent 
on mere examination results than on the opinion of the 
teacher. It would be no difficult matter for inteUigeDt 
schoolmaster to pick out a limited numhet of his most 
i promising pupils fbr a year’s prelimihSTy university tnuoicq^ 
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from those who had passed the test of the echool-Ieavias 
or matramlation enmination. These would come sneoiallv 
under the notice of the UDiversity Professors, who would 
4igaia select or recommend those who should continue for a 
complete course. No favouritism would be possible as the 
Professors would not act individually, but as a board of 
selection, aud would judge not only by the regular 
examinations but by their personal observation of the 
work done in classes and laboratories. It would rarely 
Iiappen that men so chosen would turn out practical failures 
though other than purely scientific qualities might be taken 
into reckoning. 

There is, however, another inducement which is needed 
.in addition to scholarships, and which is even more 
etticient—l mean the reasonable prospect of a remunerative 
.post in the future. It is not necessary, as Sir W. Ramsay 
remarked in his interesting presidential address, that all 
the prizes should be large if there are some good ones, 
and a reasonable chance for the rest. Employers might 
remember that in offering posts to young men they are 
not merely in many cases doing a very profitable thing for 
themselves, hut are performing a public service in assisting 
the great work of education which is to train the captainr, 
if not the generals, of the army of British industry. 

So far 1 liave spoken of the University merely as a 
leaching organisation, but there is another function which 
1 regard as of, at least, equal importance, aud which bus 
been carried on in the past under the greatest difficulties — 
I refer to research, not merely in pure science, but in 
technology. As regards the application of practical pro- 
cesses already worked out in the laboratory, the manu- 
facturer may be trusted to take care, but (here are all 
'^orts of broader issues, which at the moment show no 
prospect of profit, but which are the foundations of future 
ndvance. I’nless these are investigated by scientific men, 
who work not merely for instant reward, aud who arc 
dndependeut of th(‘ immediate financial result, they will 
not be investigated at all, and there is nowhere where the 
■work can he done so well or so cheaply as in a university, 
sv here both the men and the appliances must he provided 
for teaching. Even from the teaching point of view there 
is nothing more calculated to develop the growing mind in 
Uie direction of practical and productive work than to see 
investigation and discovery going on around it, aud there 
is no other way in which a teuchcr can become a living 
exponent of udxaucing scieuee. 

If, howevei', research is to be recognised as an important 
part of the duty of a univ ersity, it must be provided for and 
encouraged. 

Discovery is a thing which cannot be commanded, but 
must be long and patiently sought, sometimes without 
result, and always with much planning how the problem is 
to he attacked, and meditation as to the meaning of the 
nesults actually attained. It is often necessary to spend 
hours apparently doing nothing, but inwardly thinking 
strenuously. Though this is obvious enough to the 
discoverer, it is often quite incomprehensible to others. I 
remember an inventor in the somewhat humbler walks of 
knowledge complaining to me that when he sat over the 
fire at nights thinking over his schemes, his wife could not 
conceive what he was doing and blamed his laziness. 1 
fear that too often the world in general, and specially the 
employer, adopts the attitude of the wife ; and your dis- 
coverer is often a sensitive man who dislikes being even 
tacitly blamed, and turns for safety to the old routine in 
which immediately tangible results can be shown. It is 
^dfficult to put a limit on wliat might be accomplished in 
industry by the employer who had sufficient knowledge and 
tact to sympathise with the intelligent young chemist, to 
discuss with him the possibilities or advance, and to point 
out the difiSculties which his practical experience told him 
“to expect. 

In a university, this w'ant of sympathy and comprehension 
is not so likely to occur, but on the other hand the want of 
quiet and uninterrupted time for work is a great bar to 
success. It is but rarely that odd half hours or ev^ odd 
hours can he suooessfuUy utilised ; apparatus takes time to 
set up, and Oxperiments must often be carried through at 
tine aitting, but above all, time is needed for unhioken 


thought, only those who koro tmd oaa hiibir bnw a cdumsp 
visitor a ring on the tejeghone ohn htmk mw khorM 
and intricate chain of thought, and how long it was to get 
ideas in train again. It u not merely professofs hut «ia 
younger staff whose opportunity for research ^uld be 
amply provided and carefully guarded, and to the latter it Is 
especially important, since published research is the only 
means by which they can recommend themselves fot the 
higher posts, the hope of which indaoes them to worlt at 
i the low salaries at present paid. For advanced students 
J also simple experimental work on practical problems ie the 
) best possible training. For this purpose the University has 
j decided to admit postgraduate students at very much 
j reduced fees, and it is much to be wished that a certain 
j number either of scholarships, and, what would probably be 
I better, of junior posts as research assistants to professors 
j could be created to enable promising students to complete 
! their training in research. «uch posts should of course 
be of u temporary character, say, for one year only, and 
should be awarded, not by examination, but iu recognition 
' of practical work already done. 

i Discussion. 

j Prof. A. Smithklls fully agreed with Prof. Procter’s ideas 
1 and ha<l never heard a more succinct account of the 
! subject. Many factors had to he considered. Employers 
1 said the workmen’s attitude often prevented successful 
! application of science to industry. The state of affairs bad 
much improved in the last ao years, but was still unsatis- 
factory. Ho could not see that the professors were to 
blame. Material was available, but employers expected 
imniediate returns and it was difficult to convince them that 
j time and capital must be spent before results could be 
I obtained. They were often reluctant to let their ohemisti 
I get praciieal experience by having the run of the works. 

! In ordinary business valuable services were proportionally 
j well paid, and a good chemist would not be tempted to take 
I his knowledge and experience elsewhere if it were made 
I to his interest to remain. 

Mr. F. W. Richardson asked what a young man’s aim 
I and object was in taking up chemistry. If compelled to 
I become a secondary ( hemist the outlook was poor. Manu- 
facturers kept chemists testing samples only and expected 
immediate increases in income, instead of providing time 
I and money for them to improve processes. Chemists often 
I became managers or commercial travellers on account of the 
low salaries paid. He thought it was important to employ 
men of originality, aud, as examinations were most imper- 
j feet tests, some other system was wanted to secure the 
i man of must promising practical ability. 

! Mr. Gkoiigk Ward took exception to thofdeprecltition 
j of technical schools, which he thought were likely tp 
j produce iu workmeu-.Htudeuts more sympathy with, nhd 
inclination to try, new aud improved processes. Qe 
I thought a system of bursaries to enable promising work- 
I men to go to universities from technical schools might be 
I useful. 

I Mr. E. liRKFFiT, speaking from an employer’s point of 
I view, said that college students although requiring at least 
three years to learn sufficient to Ite of value, Oxpontifd 
high salaries at once. It had occurred to him that 
I arrangements might he made for scholarship holdefii to 
I study specified manufactures. He offered to let a college 
student study glass manufacture at his company’s works* 
The worst manufacturer spoilt the trade of the be»t, by 
selling below cost price. In England practically no atten « 
tion had been paid to the cost of glass manufacture. In. 
Germany and the United States the relative cost of 
duction in all countries had been investigsted. Me 
believed that if English industry could not proi^Mg by 
the application of scientific methods it could not in imy 
other way. 

Mr. Barber thought examinations did not enonuiaw 
originality or advance teebnioai knowledge, ITbettoceitt^j 
candidates often did better work afterwards In , 

and tedmology. Mauufaotureri were how ,mo^ 
give ' fbeir sons technioal training. ’ Whk''Mf^ 
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derised lor getting tho original men rather than those who 
were merd^ fttccessfal in examinations. 

htr. FwocTisa, in reply> said that eyen if workmen had 
useful ideas, it was not often that they were in a position 
to introdoee them in practiee. and their want of general 
scientific education rendered it very difficult for them to 
benefit by advanced technological instruction. It was often 
difficult to obtain manufacturers’ consent for students to 
see their works, and he thanked Mr. Brefflt for his offer. 


^^bituarp. 

— 

WILLIAM CHATTAWAY, F.C.S., F.T.C. 

Member of the Society of Chemical Ini>i;ktrt, 
Chief Chemist and Mana<^er for the Society of 
ApOTHKC VRIES OF LoNDON, ScC. 

William Chattaway was born in J861, and commenced 
his professional career in 1877 with Mr. Joseph Young, 
chemist, Leicester, who with bis pharmuceutical profes- 
sion also united an extensive analytical practicr. It was 


under such auspices that Mr. Ohatteway’s. practical 
knowledge was wined. Leaving Leicester be proceeded 
to Paris, where he made the actpiaintanoe of Olievreul. 
This acquaintance ripened into close friendship, the 
aged chemist and the younger one keeping in touch with 
each other until the death of the former. After passing 
his minor and major examinations, in 1863 and 1885 
respectively, William Chattaway went to Sheffield as 
senior assistant to the late Mr. A. H. Allen, with whooi 
he was associated for sevqn years, latterly as a partner 
in a branch laboratory which Mr. Allen had opened in 
London. Mr. Chattaway rendered Mr. Allen con- 
siderable assistance in the compilation of portions of his 
Commercial Organic Analysis. When the late Mr. K. 
H. iJavies was taken ill, Mr. Chattaway was tem- 
porarily appointed as chief chemist and manager of the 
Apothecaries’ Hall, and was confirmed in the appoint- 
ment when Mr. Davies died in 1893. Mr. Chattaway 
was also public analyst for the boroughs of Hammer- 
smith and Colchester, lie was, moreover, recently 
commissioned by the Pharmaeopceia ( Committee of the 
General Medical Council to prepare a digest of pub- 
lished researches and criticisms bearing upon the 
matter of the latest edition of the Hritish Pharraa- 
copccia, Mr. Chattaway was greatl> interested in 
photography, and had done some good worle on colour 
photography. He died on Oct. 7tli, at the age of 43. 
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Enolish Patbkts. 

Furnaces ; Tmpts. in . F. J. Doyle, Chicago. 

Eng. Pat, 22,057, Oct. 13, 1903. 

Thk furnace consists of an outer cylindrical shell 5, sup- 
ported on a suitable base L The dome- shaped grate 37 is 
supported above the ash-pit 2 by the pillar 38, and can 
be rotated by the mechanism 42, 40,^ and 89. The ash-pit % 
has a 3 provided wUb an ^justable damper 4Yor 
coniroUing the supply* of the “iiptial air.” Openings in 
the sheH, not shown iu tlie Aguxse, are at iuterv^s around 


the grate for stoking. The fuel chamber is formed by tbe^ 
inner sloping wall U, which, after contracting to the throat 
at 86, widens again to allow the fuel to be easily charged 
through the opening at the top, which is closed by the cover 43- 
The products of combustion pass from the lower part of 
the fire-box to the primary combustion chamber 25, and 
thence through the space 27 to the downtake passage 9, 
through the openings 30, and the uptake passage 22 to the- 
final mixing chamber 23, and away by the passage 2^^ 
The air for oombnstion e^rs by the passage 6, and fiowa 
through the Jmating passages 21, 20, and 10* one portioiv 
going by, openings 4^ to the primary cpmbtu^ioin 
chamber 25, aii4 another portion . by tbe ped^rationji^4jii 
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the Uptake 32, the direction of the air mid gases being 
indicated by the arrows. Another form of the furnace, 
applicable to firing a boiler, has an annular fuel chambor,’ 



with suitable chargiug hoppers. The gases aiul heated air, 
after circulating in a Eomewhat siinilav manner, finallj pass 
through a central vertical chamber to the boiler flues. 

~W. IJ. C. 

Pasty or Fluid Svhstancvs ; Apparatus for Drying . 

A. Iluillard, Paris. Eng. Pat. 24,031, Nov. 16, 1003. 

Aw endless band of ractal netting is caused to dip in a 
trough containing the substance* to bo dried; it thus carries 
forward a certain quantity of the substance in its nicsb<‘s, 
and is passed into a chamber divided by a siTies of baflle- 
plates into a number of compartments. The metal band 
travels over and under a series of upper guide rolls and a 
series of lower driving rolls, arranged alternately, and is 
thus conducted in a zigzag path through all the eompurt- 
nicuts, whilst a current of heated air is passc'd in an opposite 
direction. When the metal band emerges from the drying 
chamber, the dried material is removed by a numher of 
rotary brushes. A tension arrangement is provided wh'cli 
releases the tension on the cloth iuiermittently by the action 
of a cam. — J. F. 11. 

Mixing^ Emulsifying^ and Homogenising Liquids; Appn~ 

ratusfor' . G. A. Pounet, I’aris. Eng. Pat. 14,t>2l, 

June 29, 1904. Under Inteniat. Conv., July 1, 1903. 

See Addition, of Jam- 21, 1904, to Fr.Pat. 333, ,50 1 of 1903, 
following these. — T. F, 13. 

United States Patents. 

Drying Apparatus, F. Meyer, Chicago. U.S. Pat. 
771,994, Oct 11, 1904. 

A ROTARY drum, having two. annular rows of shelves and a 
central tube extending throughout its length, is mounted in 
a heating chambor. The fire gases puss first along the 
outside of the drum, and return through the same to the 
outlet. Means are provided for feeding the material to bo 
dried, and for drawing the gases through the drum. 

— W, H. C. 

Drying Apparatus. H. Hencke, Berlin. U.S. Pat. 
773, W. Oct. 26, 1904. 

A OONiiiiDOirB band passes over and between a series of 
rotating , kollbW oyliuders, which „ have perforated surf^s, 
and are provided with meant for sucking a^ and hquid ftoia 


their interior. The laifCtt of the eyJmderais 
rounded by a pecforatSl casinf ,, .the ;»paoe h^een 
surface of the cylinder and the easing deerming ba 
direction of the rotation of the f ornwr, and. an amor tank® 
surrounds cylinder and casing. Meona am provided for 
removing the dried material from the l>and, and for wash-, 
iiig the latter. — NV. H. C. 

Distilling and Evaporating Appaiatus. W. H. Qemcr, 
Assignor to the Caribbean Manufacturing Co., ffew York. 
U.S. Pat. 773,139, Oct. 25, 1904. 

A SCREW conveyor has a portion of its convolutions solid, 
and a portion hollow and perforated, with means for 
supplying heat to the latter. The whole is situated in a 
pertorated tubular case, which is surrounded by a larger, 
outer, non-perforated casing. The space between the two 
cases is connected to a condenser, and a current from the 
apparatus to the condenser is induced by a fan. 

— W. H.C. 

Centrifugal Machine. T. S. Patterson, New York, 
Assignor to the Oil and Waste Saving Machine Co., 
Itochester, N.V. U.S. Pat. 773/220, Oct. 25, 1904. 

The rotating drum of the machine is provided with per- 
forations on its side wall, and is mounted vertically in a 
steam casing, having a suitable steam inlet and outlet, and 
a trapped eover. The drum is rotated by means of a turbine 
placed ditectly beneath it and in tho casing. pipe is 
arranged to deliver steam against the vanes ot the turbine. 

-W. H. C. 

Centrifugal Machine [^Separator], A. J. Ericsson, 
Assignor to AUtiebolaget Separator, Stockholm. U.S. 
Put. 773,489, Oct. 25, 1904. 

See Fr. Pat. 342,115 of 1904; this J., 1901, 896. — T. F. B» 

Furnace, K, Laue, Kansas City, Mo. U.S. Pat. 773,328, 
Oct. 25, 1904. 

1 The furnace has front and rear combustion chambers, 

! which increase in cross-sectional urea from front to rear, and 
which are separated by a wall, and connected by an opening 
in the wall and by a flue. A bo'ler having a flue of 
increasing cross-sectional area from front to rear, is inter- 
posed between tho rear corahiLstiou chamber and the stack. 

— W. H. C. 

Filler-Press. J. W. Neill, Salt Lake City, Utah. 

U.S. Pat. 772,472, Oct. 18, 1904. 

Tin: press coiisi.sts of a vertical cylinder; the bottom of 
which is formed by the Altering medium, supported by a 
suitable plate. A reciprocating plunger works in tho 
cylinder and forces tho liquid through the filtering medinm. 
Means are provided for actuating the plunger, for feeding 
the liquid to be filtered, and for controlling the feed. 

— W, H. C. 

Fdleriny Apparatus. 11. It. Cassel, Colorado Springs, Cojo. 

U.S, Pat. 773,473, Oct. 25, 1904. 

A TANK is combined with enclosed filtering cells having n 
fiuction-pump connected thereto. The apparatus has a 
removable bottom, with means for raising and lowering the 
same. Mean.s are provided for withdrawing the ** pulp ” 
from the bottom of the apparatus and distributing it at the 
top.—W. H. C. 

French Patents. 

Retort Furnaces ; Inclined E. Derval. Secofid 

Addition, dated June 4, 1904, to Fr. Pat. 321,154, 
May 3, 1 902. 

See Eng. Pat. 21,964 pf 1903 \ this J., 1904, 859.--T. F. B» 

Liquids; Process for Desiccating [AVapomtiwp}— — — * 
W. D. Neel. Fr. Pat. 344,072, Juno 15, 1^04* 

See Eng. Pat. 13,186 of 1904; this J., 1904, 814 .-t-T. 

Beating Fluids of all kinds ) Utilising ike Betti 

mical\ Reactions for . A. Long. Second 

dated June 17, 1904, to Fr. Pat. 331,1497 of May 1% Iffi/ 
Ilf order to sot fire tp tke mixtpTe wbioJj, op 
to', (give out; heat, there ie,«mhe4Wsia 
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contaioiog a layer of alummium mixed wlOi some peroxide, 
and this is eorered by a layer of a mixture of magnesium 
and potassium chlorate. The layer of magnesium is 
hermetioally covered by a plate of celluloid } and this may 
be ignited by means of a match. (See also this J., 1904 
537.)~L. F. (;. 

Heat liberated by theCrystallisafion of Saturated Solutions ; 

Utillsiny . L j. J. 11. Ch^neau. Fr. Pat. 344,513, 

July 1, 1904. 

CinsTALHSCD strontium hydroxide is dissolved in boiling 
water to saturation, and the solution is run into suitable 
vessels, as into the warmers for railway carriages, for 
supplying heat continuously us long as crystallisation 
proceeds. The product when cold is stated to be, not a 
solid, but a pasty mass, putting no strain upon the 
containing vessel. — K. S. 

Filtering Liquids ; Appai'ntus fur . A. J. Hosier, 

A. Whatley, and W. ICelly. Fr. Pat. 344,089, June 17, 
1904. 

'I’nic liquid filters through a fine coj^per or brass sieve 
contained in a drum suitably rotated, and the residue 
accumulating on the sieve i.s swept out by a rotating brush, 
driven by a belt and pulleys from the shaft rotating lli(‘ 
drum, and falls into an outer easing, from which it i.s 
removed.— L. F. G. 

Filter FAcment, and Method of (hmstruclion, K. Kiefer. 
Fi. Pat. 344,2.') 1,‘ June 24, 1904. 

Each “element” of the filter is formed of a metal tube 
H, having a flange F' and a collar F, between which a 
disc of coar.se wire gaiue A is held, and which serves to 
separate the “ elements ” from one another, and to allow the 
liquid which is to be filtered, to reach the filtering medium. 
'Jhe latter, whieh consists of two layers of compressed paper 
pulp M, between ^^hif•h layers of fine wire gauze S, S', of 
less diainoler than the la\er of pulp, are placed. Tlie mesh 
of this gauze is of sutficient fineness to prevent tlie fibres 
of the pulp passing through, but allows the filtered liquid 
to flow through and away by the opouings 1, to the eeniral 



tube. The central poition of the pulp is more strongly 
compressed than the outer portion, as indicated by the 
darker shading, in order to prevent the passage of the 
liquid laterally to the central tube, and to allow the corru- 
gations of the plates E\ E’' to form a tight joint between two 
“ elements.” In use, a number of these elements are joined 
together and placed in a suitable vessel, fed with the liquid 
to be filtered. The processor forming the ‘‘elements’* is 
as follows . A suitable quantity of paper pulp is put into 
a circular vessel, having a central vertical core, and filter 
bottom which can be forced upwards. The fine gauze discs 
are next placed on the surface of the pulp, and then another 
portion of the latter. The vessel having been closed by a lid, 
the bottom is forced upwards and the pulp compressed. 
After releasipg the pressure, loweiing the central core, and 


removing the cover, the coarse gause disc and the central 
tube are inserted, and the complete element’’ removed 
by a special instrument and placed in the filter.— W, H. C. 

Filters / Impts. in — . Mme. H . Breyer, noe Mitterbachcr, 
and A. Juruitsebek de Wehrstedt. Fr. Fat. 344,851, 
June 27, 1904. 

The filtering medium is composed of well-burnt bricks or 
tiles, reduced to a sufficiently tine condition that the particles 
adhere to the filter cloth, which is supported on a vertical 
perforated plate. — W. H. C. 

Emulsifying and Miring Liquids; Apparatus for — . 
G. A. Bonnet. E'irst Addition, dated Juno 21, 1904, to 
EV. Pat. 3.33,501, July 1, 1903. 

The liquids to be mixed are forced under pressure into a 
vertical cylinder, in which slides a piston on which a certain 
pressure is exerted by a spring. The liquids are then forced 
through a series of fine holes into a central exit channel, 
and thus mixed. — L. F. G. 

Distillation; Apparatus for . 1. H. Jewell. 

Fr. Pat. 341,303,' Juno 28, 1904. 

A noii.Eii or still G having a cylindrical extension 7, is 
bolted to a flanged cylinder 5, which forms the condenser. 
The plate 9, interposed between the flanges, serves to 
separate the still from the condenser. The still, whieh 
nuy he heated h}" a steam coil 12, 13, as shown, or by 
a ring of gas burners jilaced below, has a dome-shaped 
cover, part of which, 100, is easily removable. E'iie water. 



or other liquid to be distilled, is supplied from the ball- 
tap cistern 16, and is kept at a constant level. The vapour 
passes through the tubes 20, whieh are fastened into the 
plate 9 by the nuts 26, and is condensed by means of water, 
which enters at 27 and leaves at 28. The bottom of the 
condenser is formed by the plate 10, through which the ends 
of the tube 20 pass, and a vessel 23 is fixed below to collect 
the distillate.— W.H.C. 
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H-FUEL. QIS, AHD LIGHT. 

Benzene in Illuminating Gas f Determination of- , 

0. Pfeiffer. XXllI., page 1116. 

Soap and Candles ; Manufacture of — — . 

J. Lewkowitsch. XII., page 1100. 

English Patents. 

Fads ; Method and Apparatus for Determining the Heating 

Value of Gaseous and Liquid . 11. Juiiker.s. Eug. 

Put. 18,437, Aug. 26, 1004. XXIII., page lllG. 

Gas Producers. J. Ci, Nash, Adelaide, Australia. 
Eng. Pat. 17,712, Aug. 15, 1904. 

A FEEDING device, comprising a cylinder and G'ciprocating 
plunger, is arranged upon the side of the producer for 
diargiog bituminous fuel into the ineandesceut zone of the 
fuel within the producer. At suitable intervals a quantity 
of the coal may be allowed to rest in the cylinder until it 
has become coked by the heat from the interior of the 
producer, whereupon the coke is withdrawn through a slile 
shoot. At the top of the producer is provided an arraiige- 
meut for feeding coke or the like, and at the bottom i.s a 
water-sealed fire-grate and an inlet for the air blast. 'J'he 
valves controlling the air bla.st and a blow-off ]>ipe for 
hiirplus gas are connected to a gas-holder, so that the pro- 
duction and storage of gas cease when the gas-holder is full, 
'rhe apparatus is jirovided at various points with pokers, 
working through ball-and-socket beaungs, for loosening 
fuel, clearing flues, icc.— H. B. 


and ntUupply pipM into ths otker «iiA of jsftoh of tl 
ebambem, the volumes of gfts belhg iiiter>«tiiigljed by pMeie 
through the packing material. 8e« also t7.$« Pats. 6t^S,7!r 
703,901, and 743,468 ; this J., 1902. 600. IfSlS ; 1908, 1987. : 

— W.C. H. 

Gas Producers, if. A. Herrick, Philadelphia, Pa. 

U.S. Pat. 778,148, Oct. 95, 1904. 

The producer is provided with a grated lid, in the opcningi 
of which, bricks are seated which extend beyond tha inner 
face of the grating, and their surfuccH are exposed to tarry 
products distilled from fuel in the producer. — W. C. H. 

Fkench Patents, 

Gat- Retort Furnaces. E. Derval. Fr. Pat, 389,015, 
Sept. 5, 1903. 

The furnace is constnicted »o as to have a gas-producer 
and a n cuperutor situated entirely beneath the retort bench, 
and separated from oue another by the flue which leads to 
the chimney. — H. Ik 

Gas-Producer. 0. zuv Linden. Fr. Pat. 844,069, 
June 15, 190L 

To prevent the adhesion of clinker to the interior walls of 
the producer, the walls are kept cool by means of ourrenta 
of steam. For example, tho whole of the lining of the 
chamber may be provided with perforations and horiaontal 
and vertical slits, through which steam is introduced } or 
the liuiog may have the form of a succession of annular, 
slojting projections, beneath which, when the producer is 
filled with fuel, there are left open annular spaces into 
which steam is introduced. — II. 11. 


Gas Retorts \C'oulinuous Carho7iisatio}i]. J. Verdier and 
J‘. Teiilnn, Marseilles. Eug. hat. 1 8,304, Aug. 24, 19D4. 
Under Inteinat. Conv., hopt. 2, 1903. 

A VKUTIOAL letoit is provided at the top with a feeding 
device, and at the botiom with a dLchargiug device, each 
of these eoiisistiug of a rotatable jilug provided with a 
<-avity. ^I'he feeder and discharger are rotated continuously 
by means of suitable gearing, whiNi a conveyor serves to 
bring fresh coal to the cliaiging hopiier and to remove tho 
coke as discharged. — 11. 11. 

Ga.s-lc.stiiig Apparatus. A. II. Lyiiui. Eug. Pat. 23,77 1, 
Nov. y, 1903. XXIII., page 1113. 

Cement or Moulded Articles ; Apparatus and Process for 
Utihsiug Gas Lime or other Calcium Compounds and 
Clinker, Slaq, or other Silirious or Aluminoui Material 

for the Manufachire of . J. Bond. Eug. Pat, 

23,213, Oct. 27, 1903. IX., page 1091. 

Incandescence Bodies for Electric Glow Lamps; Manu- 
facture oj . C. T). Abel, London. From Siemens 

uiul Halske A.-fk, Berlin. Eng. Pat. 20,277, Sept. 20, 
1904, 

Lncvndescknce filaments are made of molybdenum, 
thorium, tungsten, zirconium, or an alloy of any of these 
iiietals with each other, or witli other metals fusible with 
difliculty, the metal or alloy being completely free from all 
non -metallic substances. The metal is used iu the form of 
drawn wires, preferably drawn from metal which has been 
fused previously, as, for instance, by passing an electric 
current through it in a vacuum or in an indifferent 
atmosphere. — H. B. 


United States Patents. 

Carbon AnaJifsis ; Method of . G* 0. Seward, 

Assignor to Eimer and Amend. U.S. Pat. 773,J-J, 
Uct. 25, 1 904. XXIII., page 1 1 15. 


Gas ; Apparatus for Manufacturing . R* 

Marietta, Ohio. U.S. Pat. 772,224, Oct, 11, 1904. 

The apparatus consists of a retort formed of a numlwr of 
superposed chambers connected together and heated 
ternaUy. Inside the chambers, perforated tubes, surrounded 
witii a finely-divided packing material, extend from one wd 
to the other. Air-supply pipes lead into on6 end, and «r- 


Gas 01 f'apourand Air, or a Mixture of Gas and Air, for 

Combustion ; Method and A pparatus for Obtaining — — . 

The Scott-Snell, Phillips Syndicflte, Ltd. Fr. Pat. 

344,020, June 10, 1904. 

The apparatus comiirises a water- sealed bell, a motor which, 
acting through a nicchanisiu similar to that used in phono- 
graphs, altcruatelv raises and lowers the bell, and a hollow 
valve (either a slide valve or a rotating valve), which 
is caused to move synchronously with it, and is brought 
successively into communication with an air-inlet, a gas- 
inlet, and an outlet to the main for the mixed gag. During 
the ascent of tho bell, the valve-opening remains iu oom- 
miiiiication first witli tho air-inlet, and then with the gas- 
inlet, 80 that definite proportions of air and gas are aspirated 
into the bell ; whilst during the descent of the latter, the 
valve opening communicates with ihe main, into which the 
combustible mixture is expelled under pressure. An 
automafic check is provided between the motor and the 
intermediate driving mechanism, such that the motor doei 
not beg' 7 to operate until the latter requires to be wound 
up again. By enclosing the whole bell within a casing 
communicating with a modified form of valve, the appaTtttUS 
may be rendered doiihle-actiog, the bell, whilst risitig* 
acting as a compressor upon the gaseous mixture which St 
has drawn into the casing during its descent, and limul* 
taneously drawing air and gas into its interior, as in the 
arrangement first described above. — H. B. 

Gas-Producers. G. Gautier. Fr. Pat. 344,109, 

June 17, 1904. 

The producer, which is adapted for use with bitummons 
coal, has an annular boiler surroundiag the foot of the 
combustion chamber, and part of the steam generated is led# 
along with air, up lieneath the rotating conical fire-grate 
for the production of gas as usual. Another portion <a the 
steam generated, is led through a cod immersed in cold 
water, and the saturated water-vapour thus obtained hi 
introduced, at various beighis, into the interior of fihl 
producer, so as to mix with the gas as it is formed. It ii v 
said that the water particles bring about a eondeaeiition ol ' 
the heavier tarry matters within producer itself# whfSrei 
they are burned. The gas is passed through k tertIdiL 
tabular wnsher, where it encounters showers of Witar# IMd: , 
after further washing it enters a gas-holder, whM» i 

is quite full of gas, atttomatioally ihute off the ^ 

steam and air to the prodoeer.—H* B. ‘ i 




1Q8? JOTONAI* Of TOT SCWlIETir Of QOTIttOAL IKaUSTRY, 


Air Oag § jProc^M of Manufacturing — — in the Cold bg 
meane qf Liquid Hydrocarbons^ Alcohol t ^c. E. Gersa- 
beck. fr. ?at. 344,205, June 22, 1904. 

Tb® air is pasBdd through a fixed or rotary carburetter 
having 'partitions which cauae the air to pursue a tortuous 
courae, the compartments being provided with porous 
material, the lOAver portion of which dips into the car- 
buretting liquid.— H. B. 

Producer for Weak Gas. N. A. !ilougeotte. 

Fr. Pat. 344,243, June 23, 1904. 

A CASIKO, provided with a refractory lining, which con- ^ 
stitutes the combustion chamber of the producer, is I 
suspended within two concentric casings, which thus form 
two concentric annular spaces, at the top of which there is | 
a steam generator surrounding the fuel hopper. The hot I 
gases produced, are led down the outer annular space, so 
that the entire apparatus is bathed in them, and loss of 
heat is reduced to a minimum. Two intertwined helical 
pipes fixed within the outer annular space conduct the air 
required for combustion, from the outer air to the steam 
generator, the air thus becoming highly heated. The mix- 
ture of steam and air is led down the inner annular space 
to the foot of the combustion chamber, whence it ascends 
through the fuel. The elimination of dust from the gas ' 
is favoured by the gas having to pursue a helical course j 
between the coiled pipes in the outer jackt't, and additional 
devices for the removal of dust arc provided at the base of 
the apparatus near the outlet. — H. 11. 


ni.-DESTEUCTIVE DISTILLATION, 

. TAE PEODUCTS, PETEOLEUM 
AND MINEEAL WAXES. 

Lignite Tar ; Bases in — — . H. Ihldcr. Z. angew. 

Chera., 1904, 17, 1070— 1071. 

The author has previously isolated from the bases of lignite 
tar the three picolines and the aa'-, aj3'-, and ay-dimethyl- 
pyridines. He has sought to isolate, though without succes.s, 
the a$- and the B/S'-isoiuerides, the latter of which Ahrens 
and Gorkow found in coal tar (this J., 1904, 654) ; hutfrom 
the fraction of h. pt. 160°— 105^ C., by fractional precipi- 
tation with mercuric chloride, he has obtained, besidcfr the 
ay-isoraeride, compounds which he has identified aa thoat* of 
^7-dimethylpyridine. From the fraction of b. pt. 220"' — 
230° C. he has further obtained a precipitate with mercuric 
chloride. The small quantity of base regenerated from this 
did not allow of the determination of its b. pt., hut the 
behaviour of its oxidation product leaves little doubt of 
its being ojSy^'-tetramothylpyridine, — J, T. 1>. 

Petroleum and its Distillation Products ; Action of 

Formalin on [FormoHt'\, A. Nastjukow. .1. russ. 

phys.-chem. Ges., 1901, 36 , 881—898.* (Jhem. Ceutr., 
1904, 2, 1042—1043. 

If sulphuric acid (1 vol.) and forraaliu (1 ’ vols.) be added 
to refined petroleum (1 vol.), a vigorous reaction ensues, I 
and a solid product separates, Avhich the author names | 
'' formolit.'* It is a yellowish -brown amorphous substance ' 
(probably a mixture), infusible, and insoluble in the I 
ordinary solvents. The yield of “formolit” from the | 
distillates of a specimen of petroleum increases with the 
boiling point of the fraction. The yield of “ formolit ” from 
different kinds of petroleum varies ; for example, petroleum 
from Ssurachan and Tiflis yields Jess than 5 per cent. ; that 
from Tscheleken, Ljakan (Ferghana), Binagady (near 
Baku), and part of that from Balachany yield 17 — 18 per 
cent. ; that from Grosny and Balachany yields 23—24 per 
cent. ; and petroleum from Bibi-Eibat and Kuban yields 
87—38 per cent, of " formolit.” Experiments with a large 
number of different hydrocarbons showed that only cyclic, 
unsaturated hydrocarbons react with formalin. When 
“ formolit ” is subjected to destructive distillation, saturated 
hydrocarbons are mainly obtauied ; only 6 ’16 per cent, of 
the distillate is capable of again reacting with formalin^ 
From the yield of ''formolit” the amount of unsaturated 


cyclic hydrocarbons in a specimen of petroleum can bo 
determined, if the yield of “ formolit ” be loss than 60 per 
cent., the proportions of sulphuric acid and formalin given 
above will answer the purpose, but if the yield be 60 per 
cent, or more, the proportions of petroleum, sulphuric 
acid, and formalin should be 1 vol. : 2 vols. : 1 vol. Tho 
weight of " formolit ” multiplied by 0*8 gives the amount 
of unsaturated cyclic hydrocarbons. — A. 8. 

English Patents. 

Hydrocarbon Derivatives; Process for the Production of 

Water-Soluble or easily Emuhijiable . W. P. 

Thompson, Loudon. From Ges. z. Verwerthung der 
Boleg’.schen Wasserliislichen Mineralole und Kohlen- 
wasserstoffe G. m. b. H., Berlin. Eng. Pat. 22,091, 
Oct. 13, 1903. 

See Fr. Pat. 338,738 of 1903 ; this J., 1904, 655.— T. F. B. 

Vaseline; Process for Production of Water-Soluble or 

Evinhijiahle . W. P. Thompson, London. From 

Ges. z. Verwerthung der Boleg’scheu Wasserloslichen 
Mineralole und Kohlenwasserstoffe G. m. b. IL, Berlin. 
Eng. Pat. 22,092, Oct. 13, 1903. 

See Fr. Pat. 338,640 of 1903; this J., 1904, 655.— T. F. B. 
United States Patent. 

Pine Oils from Wood; Process of Manufacturing . 

F . S. Clark and K, A. Harris, Assignors to (ieorgia Pine 
Turpentine ('o., New York. U.S. J’at. 771,859, Oct. 11, 
1904. 

Tuk tar and heavy oils an* removed by condensation from 
th(‘ vapours arising from the distillation of wood, and steam 
is introduced into the residual vapours, which are then 
treatcil with a caustic alkali (e.g., lime) to remove acetic 
acid and creosote, the temperature being maintained during 
this treatment above the boiling point of the lighter oils. 
The purified vapours are subjected to fractional condensa- 
tion, to separate the “ bad-Biiielling oils from the pine oils. 

— T. F. B. 

Fkench Patents. 

Pitch; Apparatus for Jiunning-ojf' and Coohng . 

Cie. Pans. d’Kolairage I't de Chatitfage jiar le Gtiz. Fr. 
I»at. 341,48:), .Tune 30, 1904. 

The molten jiitch falls from a number ol '•mall openings in 
a tank into a similar number of small troughs situated side 
by side on the eircuml'erence of a wheel, which is rotated iu 
0 plane perpendicular to the line in wliieh the orifices in the 
tank arc disposed. This whetd is fixed near the top of a 
large tank filled with water to such a height that only thi^ 
small troughs at the top of the Avheel at any time are out of 
the Avater. Small jets of Avatcr are projected on to the 
pitch as It floAVB into the troughs, thus causing a sudden 
cooling. The troughs are normally bottomless, bur temporary 
bottoms are provided for those at the top of the Avheel, in the 
form of plates, which are pressed by springs against the 
under-side of the troughs. The pieces of pitch in the troughs 
thoroughly cooled by passing througli the water, fall out of 
the troughs Avhen they reach tho lowest position of the 
Avheel, and are received on an endless conveyor, AA'hich 
rotates iu the tank, passed thence on to u couvenient num- 
ber of other rotating conveyors, and finally deposited in 
tho buckets of an elevator, Avhich lomoves them Irom the 
tank. A device for forcing the pieces of pitch out of tho 
small troughs when necessary js described, und forms the 
subject of one of the claims. — T. F. B. 

Petroleum; Process for Refining — . A. J. Durupt. 

Fr. Pat. 344,129, June 18, 1904. 

Peteolkuh, freed from sulphur compounds, is mixed with 
stated proportions of such mineral oil as “ vaporine,” &c,, 
denatured alcohol, and middle oils of coal tar, previously 
freed from naphthalene and anthracene. The mixture is 
distilled, the first portion of the distillate being suitable for 
motor purposes, whilst the remainder is said to consist of a 
very pure petroleum. The residue, when mixed with rosin 
or pitch, is stated to be suitable for caulking purooses. 

, -T.F.B . 
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Quirumoid V^mtives of Benzidine. H. Willstatter and 
L. Kalb. Ber., 1904, 37, 3761—3775. 
BBiraipiNK and its alkyl derivatives give rise, on ijentle 
oxidation, to coloured compounds which form two senes of 
coloured salts, a green series and a yellow one. if tetra 
methyl benzidine, which is prepared by the oxidation of 
dimethylanilme, be oxidised with ferric chloride in presence 
of hydrochloric acid, dark green needles separate out which 
appear to have the formula + 2H/J but 

cannot be accurately analysed, as they ^decompose very 
rapidly and smell strongly of formaldehyde. The dry sub- 
stance forms a black-violet powder, and dissolves in water 
or acetic acid with a deep green colour; mineral acids 
change the colour to orange yellow. The green salt appears 
to be half a qiiiuoneimonium salt and half an amino (minol 
and to have the formula — ’ 


oonsista of a nUxture of tWo fovotf* 

these, which forms the chief of t]he 

nearly colourless, and form* prisms at 

This body bas no dyeing pn^pordes, tm appemrs to M 
the mono-enolic form, and io |igve one of fhliO'^iojf 
formal® ;-COOR.CO.CH;C.(Oa).CHs.CO.OOOH 0? 
COOK. CO. CHj.CO.CH:C(OH>. COOK. The seeoiiA. 

fortu can be obtained from the flrst by treatini^ it with 
caustic soda solution, and Ubemting the free eater idth 
hydrochloric acid. It is apparently the di-etndiic fOnOtwili 
the following formula : ROOO . C . (OH) : CH .CO .OH J C. 
(OH) . COOU. It forms lemon-yellow ne^es, m.|tt 9S® C, 
The alcoholic solution dyes wool a deep yellow tC 
spirit; acid prevents the dyeing. On chrome-mordantni 
wool it gives a brownish-yellow shade at once, but on long 
boiling, the ester is decomposed and the sapunifiCatioii 
products fixed on the wool. Alkali* convert the mono- into, 
the di-enolic form, whilst acids have a “ ketonising action** 
and reverse the process. It is interesting to note that thi$‘ 
is the first nitrogen-free dyestuff of the fatty series. 


(CHa)., 


Cl 



OH 

N(CI{..,), 


On reduction this gives tetramothyl benzidine. Jf chlorine 
he led in excess into a cooled solution of telramethyl- 
benzidine in alcohol and sulphuric acid, an acid sulphate 
of the oxidation product crystallises out in red prisms 
Analysis agrees fairly with the formula (CHiHaoN,)^!)^ . 
lIgSO., + 2HoO, hut this sulphate i.s still less stable than 
the green chloride, and also smells of formaldehyde. It 
dissolves in water with an orange-yellow colour. The 
yellow salts appear to be quinone-di-imonium salts, and the 
sulphate 1o have the followmg formula: IIO^SiCHa)., I 
^\;CeH.j:C6n4:N i (Cir.,)2.S04H -f 2HjO. The green chfo- 
ride dissolves in dilute hydrochloric acid with formation of 
the y^ellow chloride, which may be precipitated with 
platinum chloride as a double salt of the composition 
CigHj^NaCJgPt + 2H2O. If potassium iodide be added to a 
solution of the green chloride in 10 per cent, hydrochloric 
acid, a reddish-brown amorphous precipitate of the periodide 
1" formed, which is a quinone-di-imoniuui salt, and belongs 
to the yellow series. On adding excess of water to the red 
periodide suspended in water, it changes at n certain dilution, 
into a black body with green reflection ; this belongs to the 
green series, and an atom of iodiue has be-en rejilaced by 
a hydroxyl group — 


I(CH3)2:N:C„H4;C6H4:N:(CH,)3.I.I2 -f- IlgO = 
OH V . (CH,)2 

Hl-f )CflH4:C,H4;l!if 

(CH3),n/ \i.Ij 


Sulphur dioxide reduces the green chloride and forms a 
mixture of a mono-sulphonic acid of tetramethylbenzidine, 
m. pt. 261^"* 5 C, and of tetramethylbenzidine. The sym- 
metrical N, N'-diraethylbenzidine is prepared as follows : — 
Benzidine is dissolved in water and treated first with toluene 
Kulphochloride and then with caustic soda ; the ditolueiie 
sulphamide, (.OgH^.NH. 802.07117)2, is then methylated 
with dimethyl sulphate, and the compound formed, (.C6H4. 
N(CH8),S02.C7H7)2, is heated with sulphuric acid to 
liberate the free N, NAdimethylbenzidine, CHa.HN.CgHj. 
CgH4.NH.CH3, which crystallises from ligrom in snow- 
white feathery crystals, melting at 74® — 76® C. On oxida- 
tion, dimethylbenzidine shows very similar colour reactions 
to the tetramethyl compound. Ferric chloride forms a 
green quinonoid chloride, l^latinura chloride precipitates a 
double salt in golden-brown prisms, from a solution of the 
green chloride in 20 per cent, hydrochloric acid. This has 
the formula CMHigNjClflPt + H^O, and is a qninone-di- 
imoumm salt of the yellow series.— A. B. S. 


Aceton^‘dioxalic Ester {Dematropy and Dyeing Pro- 
parties). JR. WiUstftttfer and B. Pummerer. Ber., 1904, 
37, 81183— 8740. / 

Acisif 0 tfiDNi>]OXi.u <3 eater, ^hieh is obtained by the action 
of sod^nt etiolate on a mhetore of aeetonOvind oxalic eater, 


I Triphenyl mi- thi/l. X. M. Gomberg and L. H. Cone, 

i Ber., 1904, 37, 3538—3547. (See this J., 1904, 7U.) 

! It has been shown previously that triph»»nylmothyl is oxidised 
j by the air to triphenylmethyl peroxide. Determinationa of 
the amount of oxygen absorbed showed that the reaction 
I proceeds quantitatively according to the equation — 

I 2{C,Ht)3C + Oj = (U„Hi)jC.O.O.C(C,H5),. . 

Determinations of the amount of the peroxide produced 
by weighing the oxidation product after purifying it by- 
washing with ether, in which the peroxide is intoluble, gave 
results corresponding to a yield of 80 per cent. The low 
yield appears to be due to the decomposition of the peroxide 
formed, an oily substance soluble in ether being produced* 
By the action of sulpburio acid, triphenylmethyl peroxide is 
decomposed at the ordinary temperature, accordlHg to the 
equation — 


(C^MJaC.O.O.CCCoHs)., + H 2 O = 2 (C 8 H 8 ) 30 . 0 H + 0, 


a yield of 80 per cent, of the theoretical amount of triphenyl* 
carbiuol being obtained. Tlie oxygen produced is not 
evolved in measurable quantities, but acts, in the nasoent 
state, on a portion of the carbiuol. Triphenylmethyl per- 
oxide dissolves in biilphuric acid to a deep red solution, in the 
same woiy as triphenylcarbinol, the colour being probably 
duo to formation of triphenylmethyl sulphate. The latter 
compound was prejiared by acting with silver sulphate; 
on triphenylchloroiuethane dissolved in liquefied su^httr 
dioxide. It is a dark red substance, and forms solumomil 
of an intense red colour. By treating triphenylmethyl; per«. 
oxide uith halogens under varying conditions, trinJiei^l-- 
bromomethane pentabromide, triphenylmethyl bromide, 
triphenylbromometliane penta-iodide, and triphenylm^yl 
chloride were prepared. By the action of phosphorus 
pentachloride on triphenylmethyl peroxide above 100® C., 
the pnmary reaction products appear to be henzophenone 
chloride and tripheuylmetbyl chloride, but the latter ^e^m* 
poses further with formation of dipbenyleuephenylmethahe. 
A solution of triphenylmethyl in benzene is rA|fidIy- de- 
colorised when exposed to direct sunlight, the weight o( 
the product after the exposure amounting to 105 parts tpr 
each 100 parts of triphenylmethyl ; 65 per cent, of the fihftt 
product consists of triphenyl methane. In carbon fetru: 

chloride solution the decomposition proceeds more 
but no triphenylruethane is produced. In neither hked 
could hexaphenylethane be detected in the product 
exposure to light.— A, 8. 


Rosamline / The TrihfUuminescent Parent •ffydrocarhtm t^ 
— . A. Bistrzyeki and J. Gyr. Ber,, 19IH, $71 fifiij 
—3699. , * ^ 

' ' ' ' ' ' V 

Sfbciubxb of diphenyl-m-tolylm*ftbane tdftuittfii 
authors (this J., 1904, 542) and by HkmiliaB 
and of the root hydrocarbon of fpsanUiiie, 
and D. Fischer, are found *0 be 
pednt, behaviour towards sulpbttrie 
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8 tructara j al«o they all exhibit a feeble blue triboluininea- 
ceDce; that Bhowii by Fischers’ hydrocarbon is much 
feebler than in the other speoiniens>but this property appears 
to depend largely npon the size and form of the crystals. 
Henee there appears to be no doubt as to the identity of 
the three specimens. Neither diphenyl-o-tolylmethane, nor 
diphenyl - p * tolylmethane, nor diphenyl - m « tolylcarbinol 
ozbibit this thboluminescence. On gentle oxidation, 
diphenyl-w-tolyl methane is convened into the carbinol, 
whilst more energetic oxidation results in the foimation of 
tripbenylcarbinol-m-carboxylic acid. — T. F. Ti. 

Tetrahydroxifcydohexane-Rosmnilines. J. Schmidlin. 

Comptes rend., 1904, 139, 676. 

Lambrecht and Weil have recently described a colourless 
oxalate of Malachite Ckroen, to whicli the_> ascribed the 
formula CgsHogONs .2C2H.JO4 . HjO. This salt loses 4 niols. I 
of water when heated at 70^ forming the eoloiired | 
oxalate of Malachite Green, C 2 HTT 24 N 2 .C 2 II 2 O 4 . In its other I 
properties also it resembles the derivatives of the teira- 
hydroxycyclohexane-Tosanilines described by the author 
(this J., 1904, 979), who considers that the 3 mols. of w'ater 
shown in Lanibn'cht uud Weil’s formula do m.t represent 
water of crystallisation, but enter into the constitution of 
the compound, which may be represented by th ^ formula 
f C„H A . (ClIOiN . C,H4 ] (C,Hs)GH [( V, llrXGH >4 . N(Cll3)o . 
C 3 U 2 O 4 ]. It is probable, how’ever, that one of the hydroxyl 
groups is united to the methsiue carbon, as the colourless 
oxalate is obtained by the direct action of oxalic acid on 
Malachite Green carbinol. This fact is considered by the 
author to be a proof of the intermediate formation of hexa- 
hydrobenzene derivatives in tlie transformation of the 
benzenoid carbinol compounds 'into the coloured quinonoid 
rosaniliue salts.-— A. S. 

Melkinammonium DyeMuffs. II. llupe uud (i. L. M. 

Schwarz. Z. Farhen- u. Textil-Iud., 1904, 3, 397 — 403. 

If acetyiated-i8-naphtliylamine be melted with phosphorus 
pentasulphide a tluoucetnaphtbulide is formed, which, on 
oxidation with jiotassium ferrieyanide, gives /9-naphtho- 
thiazole. The latter condenses with benzaldehjde and its 
derivatives when healed together with zinc chloride in an 
atmosphere of carbon dioxide. Jienzaldehyde gives ciima- 
menyluaphthothiazole — 

vC.CIOCH.CcH, 

o - Aminocinuamenyl - j8 - napbthothiazole is obtained by 
reducing o-nitrociiinamenyl-;3-iiaphthothiazol. The hydro- 
chloride of this base dyes tannined cotton in yellow shades, 
which are, however, not fast. Its formula may be written 1 
in the quinonoid form thus — 

s ! 

CioHj/ \c.CH,.CU(l);CoH,:Nn,Cl(2) j 

The corresponding meta compound has no dyeing properties, ! 
and cannot be represented by a quinonoid formula. The 
para compound dyes bettt;r than the ortho. The corre- 
sponding compounds of a-naphthothiazole show similar 
dyeing properties. The amino derivatives of both cinna- 
inenylnaphthothiazoles are dyestuffs when the NH^ group 
is in the ortho or para position to the -CH » CH- group. 
The meta derivatives have no dyeing properties. A quino- 
noid formula can be written for the former, but not for the 
latter. — A. B. S. 

Aromatic Esters ; Electrolytic Reduction of — . 

C. Mettler. XI. A., page 1096. 

English Patents. 

StUphurised [Sulphide'] Dyestuffs j Manufacture of New 
— E. E. Naef and I. lievinstein (Levinstein, Ltd.), 
14anohester. Eng. Pat. 26,700, Dec. 7, 1908. 
pAHANiTRosoTasNOL, p-nitro 80 -o-cresol, or homologous or 
analogous compounds are condensed with aminosul phonic 

..■AiAa t%9 4t«iB 'tuknBAviA n« •rkl%4>Vvo 1 a«a wkinVi boirA fltA 


p-position to the amino group tmoooupled. The resulting 
solution is precipitated by means of sodium carbonate, and 
the precipitate either converted directly into a sulphide ' 
dyestof! % treatment with sodium polysulphidos, or reduced 
to leuco-indophenol {e,g., with sodium sulphide), and then 
converted into the dyestuff, which is separated from the 
melt by treatment with mineral acid or with air. Dye- 
stuffs obtained as above dye unmordanted cotton greenish- 
blue shades, fast to acids and light,— T. F. B. 

Anthracene Series ; Manufacture of Colouring Mailers of 
the — — — [Anthracene Dyestuffs]. J. Y. Johnson, Lon- 
don. From Badische Amlin und Soda Fabrik, Ludwigs- 
hafen-on-llhiiie, Germany. Eng. Pat. 712, Jan. 11, 1901. 
See U.S. Vkt 767,259 of 1904 ; this J., 1904, 1025.— T. F. B. 

United States Patents. 

Indoxylic Compounds ; Process of Making . W. Be- 

liagbel and G. C. Schumann, Assignors to Badische 
Anilin und Soda Fabrik, ljudwighhafen-ori-llhine, Ger- 
[ many. U.S. Pat. 772,775, Oct. 18, 1901. 

I “Indoxvlic eoiupoundi- ” are obtained by melting with 
I alkali hydroxid** li}droxyethylaraino derivatives of aromatic 
I hydrocarbons (c.y., hydrox) ethy laniline) in presence of a 
dehydrating agent. — T. F. B. 

Trioxyanthraqnmonc l)t/e [Antfuacene Dyestuff], li. Wol- 
1. man, Elberleld, Germany, Ashignor to Farbenfabr. of 
! Elberfeld Go., New York. U.S. Pat. 772,857, Oct. 18, 

! 1904. 

See Fr. Pat. 342,195 of 1904 ; this J., 1904, 898.— T. F. B. 

Sulphur Dye [Sulphide Dyestuff] ; Yellow , and Pro~ 

ccss of Making same. A. Schmidt and O. Rhodius, 
Assignors to Farbwerke vorm. Meixter, Lucius und 
Briiiiing, Hbehst-on-the-Maiuc*, Germany. U.S. Pat. 
773,.346, Oct. 25, 1904. 

See Eng. Pat. 21,945 of 1903 ; this J., 1904, 819.— T. F. B. 
French Patents. 

Yellow Monoazo Dyestuff f Mamifacture of from 

o - Amino - p - sulphohcnzoic Acid and Phenyhnethylpyr- 
azolone. Oie. Parisienne de Gouleurs d’Anilme. First 
Addition, dated July 23, 190.3, to Fr, Pat. 338,531 of 
March 30, 1903. 

AccoitDiNG to the original p)atent (this J., 1904, 657, and 
1903, 802) a yellow dyestuff suitable for the preparation 
of lakes is obtained by diazotisiug o-aminobeuzoic-p-Bul- 
phonic acid and combining the diazo compound with 
phenylmethyljiyrazoloue. According to the present addi- 
tion the o-aminobenzoic-p-sulphonic acid is replaced by 
either o-toluidiuesulphonie acid (011.,' ; NIL : SO3H «» 
1.2.4) or its isomer (CU3 : NIL : SU,,!! = 1-2.5). The 
diazo compounds are combined with phenylmethylpyr- 
azolone in alkaline solution. The dyestuffs form yellow 
powders soluble with diHiculty in cold, but easily in hot 
water. The lakes obtained from them are redder in shade 
than tho.se from the compound described in the original 
patent. They are said to be very fast to light. — E. F. 

p-AcetylalhylaminO’O-aminophenol-o-sulphonic Acid, and 
Monoazo Mordant Dyetuffs [Azo Dyestufs] Derived 

therefrom; Preparation of , L. Cassella and Co. 

Fr. Pat. 338,980, Aug. 12, 1903. 

ACBTYLALItTL-P'PHENrLENKDIAMINE 18 diazOtiscd aud 

boiled, thus forming p-acetylalkylaminophenol. On sul- 
pbonation at 50° — 60° C. with 100 per cent, sulphuric acid, 
this forms 1 -phenol- 4 -acetylalkylamino- 2 -gulphonic acid, 
w hich is nitrated at 1 0° — 15° C. by addition of uitrosulpharic 
acid to the sulphonation mixture, forming 6 -nitro-l-phenol- 
4-acetylalkylamino-2-sulphomc acid. This is reduced to 
6 -amino - 1 - phenol * 4 - acet^dalkylamino- 2 - 8 ulphonio aqid 
by means of sodium sulphide. This acid is converted by 
nitrous acid into a readily soluble yellow diazo compound 
which combines with amines and phenols, for instance, with 
resorcinol, /3-naphthol, 1.5- and 2 . 3-dibydroxynaphthalene, 
1 . 4 - uaphtholsulphonic acid, 1 -naphthol-B .6 * disulphduie 
H.nAnlkthn1.fi«Ralnhonia acid. 2.7-iiaohthokulnhoiiic 








acid, i3«nt|^tboldiflulp1^liio acid 1 .S^difaydrozynaphtha- 
lene*4*sulpboitio aoia* 1.8-dihydroxyDaphthal«ae-a.6-di* 
fulphonio acid* m«pbenyleDediamine> m-toluylenediamine, 
1 .5-aminonaphthoU 2 . 8<ammonapbthol>6*Balphotiic acid, 
1 . 8 . 4>, 1 . 8 . 5-, 1 . 6 . 3-, and 1.7. S-amiDonapbtbal»ulphonic 
acid8|2.3-atniaonaphtbol-€>8ulphoQic acid, l.8-aminonaph- 
tholes. 6*di6u1pboaic aold, and 1 .8-amiQODaphthoI-2.4-di- 
sulpbonic acid, to form monoazo mordant dyestuffs, said 
to give brbtht, even shades of great fastness. The diazotised 
aee^letbyi acid combines with /9'naphthol to form a dj e- 
stuff which dyes wool in reddish-brown shades, turning 
to violet-black on after-treatment with bichromate. With 

1.8- dihydroxynaphthalcne-3. 6 -disul phonic acid it forms a 
dyestufE which gives violet .shades on wool, turning to bright 
blue on after-treatment with bichromate. — E. F. 

Tetr azophenol Su/phonic Acid, and an Azo Dyesinff 

Derived therefrom ; Process for making a . Farb- 

werke vorm. Meister, Lucius und Briining. Fr. Pat. 
339,004, Aug. 27, 1903. 

See Eng. Pat. 18,2H3 of 1903 ; this J., 1904, 818.— T. F. B. 

Orthohydroxyazo Dyestuffs Susceptible to Chroming on 
the Fibre ; Production of — — . Badiache Aniliu und 

Soda Fabrik. Second Addition, dated April 2/, 1904, to 
Fr. Pat. 338,819, Dec. 17, 1903. 

Instead of using chlorine or hypochlorites for replacing 
the o-sulphonic group of 1.2- or 2 . l-dia/.onaphthalene- 
Hulphonic acids, or the sulpho- or chloro-derivatives of 
these, by a hydroxyl group, other oxidising agents may b(5 
employed, for example, hydrogen peroxide, alkali peroxides 
or persulphates, &c. (See this J., 1904, 820 and 102(> ) 

— T. F. B. 

Dyestuff containing Sulphur [^Sulphide Dyestuff] ; Process 

for Producing a Deep Blue . K. Oehler. Fr. Pat. 

344,274, June 13, 19o4. 

See Eng. Pat. 12,27u of 1904 ; this J., 1904, 863.-~T. F. B. 

Lakes; Production of — — [from Azo Dyestuffs], 
Far^nfabr. vorm. F. Bayer et Cie. Fr. Pat. 344,395, 
June 28, 1904. 

Orange to bluish-red lakes are obtained by precipitating on 
a suitable substratum, in the usual way, the azo dyestuffs 
produced by combining the dinzo derivative of aniline- «- 
sulpbonic acid or its hoinologues or derivatives with 
naphtholsulphonic acids. Yellowish-red laker, are pro- 
duced by ceinbiuing the diazo derivatives of aniline-o- 
Bulphoiiic acid or of 1 2.4-anilinediHulphonic acid with 1.4- 
naphtholsulphonic acid. Orange lakes are obtained from 
aniline -0 sulpbonic acid and 1 . 5-naphthol8ulphonic acid 
or 2 . 6 . 8 -UHphtholdi 8 nlphonic acid. Red lakes result from 
combining the diazo derivative of monoacetyl-p-phenylene • 
diaminemoDosulphoiiic acid (NH 2 :CH 3 .CO.NH : SO 3 H == 
1.4.6) with 2.8-naphth dsiilphonic acid, or of p-toliiidine- 
m-sulphonic (1.4,6) with 1 , 4 - naphtholsulphonic acid, 
whilst a bluish-rod lake is obtained from the above-men- 
tioned acetyl - p - phenylenediamiuesulphonic acid and 

1 .8.8- naphtholdisul phonic acid. — T. F. B. 


V.-PEEPARING. BLEACHING. DYEING, 
PRINTING. AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 


dyes wool la the same shade ai |(ldi fibre i» dyed l|y4lo 
diaao oonponud itself. other albumin deoompoSK 
product as yet examined gives atmilar compounds. 1?he 
above and aitnijiar d^est^ oompouQi^ may bo oUatned 
with tyrosine and histidine while Iht^ are in the com- 
bined state, in the form of albuminoids. Moreoves, 
those albuminoids which on hydrolysis are resolved into 
tyrosine and histidine yield them, but, on the other hand, 
those, e.g.t salmin, soombrin, and clupcin, which, when so 
decomposed do not furnish tyrosine or histidine, do not 
give them. On hair, finger-nails, wool (keratin) and taw 
silk (fibroin and aericin), which, when decomposed* yield 
tyrosine but no histidine, the colorations produced by diazo 
compounds are hence, it would seem, ^rmed through the 
intermediary of the tyrosine which these products oontain. 
The colorations formed upon wool, in which 3-- 4*58 per 
cent, of tyrosine is present, are lead intense than those pro- 
duced upon silk, from which up to 10 per cent, of the base 
has been obtained. Those produced upon wool are, how- 
ever, slightly deeper, when the fibre, before treatment with 
the diazo compounds, is boiled with 4 per cent, of its weight 
of sulphuric acid, diluted with water, as in the application of 
azo dyestuffs to it. Raw silk is coloured more highly than 
boiled-off silk. This may be due to the fact that more 
tyrosine is? present in sericin than in fibroin, or it may be 
that the latter substance, in the process of boiling-off, loses 
some of the tyrosine present in it. When wool and silk are 
jointly oxidised (by bromine) with dimethyl-p-phenylene- 
diamine, in a bath containing sodium acetate and acetic 
acid, the fibres are dyed grey, while the solution is coloured 
crimson. These colorations are not produced when the 
fibres and the diamine compound are oxidised separately. 
When a solution of tyrosine is used instead of the fibres, a 
compound of the same color as that of the dyed fibres is 
formed and precipitated. Similar colorations are obtained 
w’ith 1 .4-amiuonaphthol. The colorations thus obtained 
resemble those produced upon hair and feathers by tbe 
oxidation upon them (hy the air) of p-diammes and* 
p-aminophenols (see Eog. Pat. 2525 of 1889 ; this J., 1890, 
174), compounds of the same class being no doubt 
produced in each case.— E. B. 

Dyeing; Theory of . R. Willsthttcr. Ber., 1904, 37 

3758- .3760. ’ 

Tub author has investigated the action of racemic com- 
pounds on wool with a view of obtaining evidence as to 
whether the dyeing of animal fibres depends on chemical or 
physical changes. Assuming the dyeing to be occasioned 
by chemical reactions, t.e., by the formation of salts, it 
follows that the fibre, being optically active, would split 
the racemic dyestuff. The author’s experiments do not, 
however, support this contention. Decomposition docs not 
occur ; in each case racemic material was found in the Imth 
and on the fibre. Owing to the want of suitable material 
the experiments were not performed with racemic dyestofik, 
but with alkaloids, it having been proved that substances 
such as atropine, homatropine, and tropacooalne behave like 
basic dyestuffs towards animal fibres. From solutions ot 
their salts the alkaloids are taken up as such by fibres, and 
in this respect they resemble the tannin dyestuffs. Excess 
of acid was found to retard the progress of absorption,, 
whilst with on insuflficient quantity of acid a larger propor- 
tion of alkaloid was taken up. Neither the alkaloid 
absorbed by the fibre nor that left in the bath had undergone’ 
any change in optical character.— D, B. 


Silk and Wool as Dyestuff Components. H. Pauly and 
A. Binz. Z. Farben- u. Textil-Chem.» 1904, 3, 373—374. 
Among the products into which albumin can be resolved, 
two compounds, namely, tyrosine, HO.C6H4,CH3.CH 
(NH2).C00H, and histidine, probably of the formula 
(C8N3H8)CH3.CH(NH3).COOH, are found, which are 
capable of oombining with diazoninm compounds. With 
diasobenzeneoulphoniu acid tbe first of these gives, in a 
solution rendered alkaline with sodium carbonate, a deep 
red, the second a bluish red coloration. In acid solutions 
both yield yellowish-orange colorations. The compounds 
thug formed, dye wool from acid baths, but the baths vsg 
not exheu-ited. The compound derived from cQ'rosine 


Acid Indigo Discharge Bath [Calico Printing] j Qminiem 
of Oxalic Acid from the — Bofaaposohnlkoff and 
Kadygrob. Z. Farben- u. Textil-Cbem., 1904, 3i ^74 
—377. 

SoiixPoscHNiEOFF and Michirew have already pointed 
the possibility of dispensing, with considerable eooBomfJ 
with the use of oxalic acid in the acid bath employed in^lH 
charging lodigo-dyed tissues printed with alkali. chrOttileiJI 
and of using for this dilute sulphuric acid aloae,the ueceag^ 
oxalic acid being added to the j^latsium ehi^ma^ 
mixture in the form of potassium oxalate. 

(thifi J., 19U8, 359) has also made some 

same object (see also this J., 190^» '941)7 
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\mtitnt Afltiet of eicpbrimeots a cotton tissue dyed on tiie 
large male a d^rk shade of indigo was used. The propor- 
tion of ohromlc acid required to discharge the indigo upon 
this siraa determined hy dipping strips aif it in solutions 
containing various proportions of potassium bichromate, 
squeezing, and immersing for 15 seconds, at a temperature 
or 66° C., in a bath containing 120 grms. of concentrated 
sulphuric acid and 60 grms. of crystallised oxalic acid per 
litre. The minimum proportion required was thus found 
to he that contained in a solutiou of 110 grms. of potassium 
bichromate (equivalent to 89*6 grms. of potassium chro- 
mate) per litre. 

The Prftporiions of Chromic and Oxalic Acids which 
(ire most Effective in Discharging Indigo. — Strips of the 
dyed tissue were saturated with solutions containing various 
proportions of potassium chromate and oxalate, squeezed, 
and steeped for 15 seconds, at a temperature of 05° C., in a 
hath containing 120 grms. of concentrated sulphuric acid 
per litre. Complete discharges of the indigo were produced 
with the following mixtures : — (i) 1 mol. proportion (39 '6 
grms. per litre) of potassium chromate and 3| mol. propor- 
tions (1 mol. prop. — 37*6 grms. per litre)"of potassium 
oxalate; (ii) Ij and 3; (iii) 2 and 2^ ; (iv) 2*5 and 2; and 
(v) 8 mol. prop, of the first and 1 J mol. prop, of the second 
salt, the best results being, however, obtained with mixtures 
(ii) and (iii). 

Influence of Temperature. — At a temperature of 65° C. 
60 grms. of concentrated sulphuric acid per litre were 
required to produce a discharge. At H0° ( \ this proportion 
could be Terluccd to 50 grms., and at 100° C. to 30 grms. 
per litre, without detriment to the result. 

Duration of the Action. — The action fs complet(‘ in 15 — 
20 seiionds. 

Ir\flu€nce of Thickening Age.nt.'i upon the Jleaction . — 
A portion of a'solutioii containing per litre I12’8 gnus, of 
potassium oxalate and 59*4 grms. of potassium chromate 
was thickened with Ilritish gum at the rate of 400 grms. per 
litre. It was then applied to the tissue liy raachiue-paddiiig, 
the tissue being dried and immersed in sulphuric acid. The 
effect of the gum on the reaction was found to be slight, 
the admixture of the proportion mentioned reducing the 
discharging action to the extent of about 5 per cent. 

Printing Mixtures /Recommended. — Proportions consi- 
dered suitable for printing, for discharging with dilute 
sulphuric acid, are, lor a white discharge upon dark indigo 
dyed tissues, 103 grms. of potassium oxalate and 87 grms. 
of potassium chromate, dissolved together in 250 grms. of 
hot water and thickened with 560 grms. of British gum 
(1:1); and for a yellow discharge, 500 grms. of lead chro- 
mate (75 per cent, paste), 210 grms. of blood-albumin 
solution (2:3), 170 grms. of pm-tragacunth paste (6:100), 
and 40 grms. of water, to which, after stirring well together, 
60 grms. of potassium chromate and 50 grms. of potassium 
03talate, both salts in a state of fine powder, arc added. 

—E. B. 

Monohromo-Indigo in Dyeing and Printing, A. Sausone. 

Rev. G<5n. Mat. Col., 1904, 8 , 821-323. 

iTme shades obtained with monobromo -indigo are more 
beautiful and redder than those obtained with artificial 
indigo ; they are also faster to rubbing and bleaching 
agents, but not so fast to light in pale shades. The ordinary 
sulphate of iron and lime or zinc and lime vats do not give 
good results with the raonobromo-indigo. Hydrosulphite 
gives good results. The following is an example of the 
method of preparing the vat. Mix 60b grms. of inono- 
bromo-indigo w'ith 1000 grms. of zinc powder and a little 
water, so as to make a paste, then add 2 litres of sodium 
bisulphite solution (30° B.), and 500 grms. of caustic soda 
in small pieces, allow to stand for one hour with occasional 
stirring, and then make up to 100 litres with water. 

— A.B.S. 

Printed with a Fatty Reserve ; Dyeing — . J. Haas. 

1 Oeaterr. WoUen- u. Leinen^nd., 1904, 1135. Chem.- 

im, 88, Bep. 8i3-*ai4. 

Thk method of dyeing silk which has bqen printed with a 
fhtty reserve jgivea small white effects on coloured founds. 

^^Tho yeaerVe w prepared by heating together for one hour 
8 kilot. of oo4opbony, 250 gnnl, of Va*, 200 gtms. of 


spermaceti, 200 grms. of paraffin, 200 grms. of taloi 
and then, after cooling somewhat, adding Ij. Utrea of turpen- 
tine. The " mastic so obtained can be thicker or 
thinner by reducing or increasing the amount of turpentine. 
Daring the printing the mastic ” is gently warmed, and 
the fabric is strewn with “ Terre do Sonsmi^rc,” a white 
chalky earth. TIie reserve dries in the course of 2 — 3 days. 
The material is then passed through cold water acidulated 
with hydrochloric acid to remove the chalky earth, and is 
finally dyed in a cold bath acidulated with hydrochloric 
acid. Basic dyestuffs are used, except for black, which is 
produced hy passing the material once or twice during 
1—2 hours through an “iron bath of 5° strength," well 
washing, and dyeing Tor 1—2 hours in n cold bath of log- 
Avood together with some fustic. Eor Navy blue, a 
mixture of Malachite Green and Diamond Fuchsin is 
used, and for reds, mixtures of Safranine, lihodaraine 6 G, 
Grenadine, Auramine, and rhosphine. After dyeing, the 
material is washed, wrung out, dried, and the reserve 
removed by treatment with petroleum benzine for 20 — 30 
minutes in a suitable apparatus. — A. S. 

Fabrics for Binding ; Finishing of . 0. Piequet. 

Rev. Gl'D. Mat. ("kil., 1904, 8, 328—340. 

Colouring. — Calico for coloured bindings is either dyed 
(common eoloiirs) or printed (extra colours). It is very 
important for the colours to be fast to rubbing and also to 
light. They must also be fast to glue. For the dyed 
^ colours the matiTial is usually mordanted with tannin, and 
fixed Avith tartar emetic or an iron salt, according as a light 
or dark shade is needed ; it is then dyed with a suitable 
basic dyestuff. \fter dyeing, the material is frequently 
brought to the required shade by means of a coloured fiuish. 
In some eases the cotton is dyed with acid dyestuffs from a 
concentrated salt bath. For printed colours, alumina lakes 
are usually employed, thickened with starch. The mineral 
colours, such as Prussum Blue, Chrome Vellow, Ultra- 
marine, are also used, os well as Aniline Black. The 
pieces are passed through the printing rollers (which are 
engraved Avith fin.‘ lines or dots) from four to six times, 
being moistened between each passage. 

Finishing. — It the material is sulficiently coloured it is 
finished with a white finish eontaining 36 kilos, of white 
starch, 1.^ kilos, of gelatin, and 3 kilos, of tallow or lard per 
200 litres. The dyed cloth is usually finished with a 
coloured finish, wliich contains, besides the starch flour and 
gelatin, the requisite dyestull’s, together m ith a tannin ma- 
terial if basic dyestuffs be used, or alum if acid dyestuffs be 
employed. The finish is applied to the cloth on one side, 
two or more times, as necessary, and is always used hot. 
The pieces are then thoroughly moistened and left rolled up 
over night in readiness for the next process. 

Calendaring. — The moistened pieci's are then passed 
between heated steel friction rollers, which smooth the sur- 
face and do away with any irregularities in the material. 

Embossing. — The pieces which are required to have a 
raised pattern are then passed, still in a slightly moist state, 
between two rollers, one of which is made of copper or stee 
and is engraved with the required design, whilst the other is 
made of paper or compressed cotton. — A. B. S. 

EkGLISH PATBifTS. 

Alkaline Chlorides and Oxychlorides ; Preserving the 
Strength and Keeping Powers of Solutions of — 
employed for Bleaching, Disinfecting, Separation of 
Metals, and othei' such like purposes. G. J. Atkins, and 
Oxychlorides, Ltd. Eng. Pat. 25,972, Nov. 27, 1908. 
VII,, page 1088. 

Yarns and Fabrics ; Dyeing of . A. R. Donisthorpe, 

G. White, and G. E. Ellis, Leicester, Eng. Pat. 25,400, 
Nov. 21, 1908. 

Thb ^arn is dyed in the hank, parts of the hank being in 
turn immersed in djre-haths of different oolonrs, so that the 
dyed yam has definite lengths dyed with different colours. 
On weaving, the Thriotis colours show up in tl^ cloth as if 
the hitter had been ^Woten with dffiereint-ooloiu^nd yams. ^ 

' ‘ ' ' ' —A. B. & • 
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MuiH-col&Hred Yams^ A. B. Donistborpe 

and G. White, Leicest^. Eng* Pact. 25,611, Nov. 24, 1903. 

The wool rovings are reeled into banks, and the latter are 
then dyed in several colours by immersing only part of the 
hanks into each colour, so as to get various colours on the 
same hank. The parti-coloured rovings are then spun, 
cither alone or with other rovings, so that the yarn obtained 
shows mixed effects. — A. B. S. 

Dyeing Hanks of Yarn. L. Destrce and A. Wiescher, 
Haren-lez-Vilvorde, Belgium. Eng. I’at. 17,240, Aug 6 
1904. ’ ' 

Sbvk&al hanks of yarn are spread out side by side, in the 
form o'f skeins, upon two sticks, placed parallel to each 
other, and provided with devices to prevent lateral slipping. 
The sticks are then fastened by means of hooks -or clips, 
externally to the skeins, ench to a stick belonging to another 
pair of sticks, upon which hanks are similarly spread, this 
being repeated witli the sticks at the ends, until the chain 
produced is long (mough for conveyiinee by means of 
rollers through a dye-bath! The hanks are then dyed in 
the same manner as tissues. — E. B., 


Printing of Textile Fabrics ; Machine for . Sir W. 

Mather, Manchester. Eng. Pat. 21,r)0.'S, Oct. 7, 1903. 

In a printing machine with several rollers, some of which 
are only needed to print at intervals, as in the cross borders 
of scarves, automatically adjustable earns are arranged so 
as to hold either set of rollers out of printing contact during 
the whole or a fractional part of the revolution of the main 
printing bowl.— A. B. S. 

Dressing of Yarns and like Material. F. ^\'. Howorth, 
London. From Soc. Fran^. de la Viscose, Paris. Eng. 
Pat. 24,037, Nov. 12, 19U3. 


Cupper Solution^ Alkaiine — mhioh can Produce 
centrated Salmons of Cellulose egsi^mmde into Threads, 
and which improve the Appearance and Textar^f Cotton 
Threads and Fabrics. M. Prud'homme. Fr. Pat 844. 186. 
June 18, 1904. 

Ammoniacat. copper solutions to which alkali bydtojtide 
has been added, are found to possess considerable solvent 
power for cellulose, giving solutions very suitable for 
pressing into threads. Cotton, when treated in sueh & 
tion, swells^ up, and assumes the appearance of paroht&ent. 
After washing in dilute acid and drying, the fabric is fbtind 
not to have shrunk, whilst the appearance and texturo’ of 
the cotton are said to be improved by such treatment. 

— T.F’.B. 

Textile Fabrics ; Method for rendering Waterproof 

F. Sauerluud. Fr. Pat. 34^,977, June 14, 1904. 

Thk fabric, after being mordanted in the usual manner and 
coated w ith some water-resisting substance, is treated for a 
short time with a weak boiling solution of rosin soap. The 
following method also gives good results Mordant the 
goods for one hour with a liquor of .3“ B. strength con- 
taining loo parts of alum, 160 parts of calcium carbonate, 
loo parts of sulphate of alumina (free from iron), 15 ports 
of oxide of zinc, and 150 parts of acetate of lead. Now coat 
each side of the material with a layer composed of 60 parts 
of paraffin, 20 parts of Japan wax, 17^ parte of stearine, 
and 2.^ parts of a 10 per cent, solution of Para rubber. The 
I right shie i.s further treated with a solution of some sticky 
substance, such as Para rubber. This treatment is odvan- 
j tageously performed in a specially designed machine, can- 
I Slating of a series of rollers, between which the fabric 
I passes, whence it is conducted through heated trouts 
I containiug the solutions.— B\ D. T. ^ 


See h'r. Pat. 33.5,598 of 1003 ; this J., 1904, 251.— T. F. B. 

Coating Fabrics ; Machine for — — . The Velvril Co., Ltd., j 
London, and J. y. 11. ilowkius, Thornton Heath. Eng. 
Pat. 27,202, Dec. 11, 1903. 

The cloth passes over a roller, and the desired w aterproofing 
or other material is spread over it by means of a .small 
roller which is in contact with the cloth, and is driven nt u 
different speed from the large roller. The smaller roller is I 
pressed in contact with the cloth by means of adjustable 
weights or springs, and the distance between the faces of 
the two rollers can be regulated according to the amount of 
material it is required to impregnate the cloth with. 

-A. B. S. 

Finishing Piece Goods. P. Krais, Hkley, and The Brad- 
ford Dyers’ Association, Ltd., Bradford. Eng. Pat. 
17,242, Aug. 6, 1904. 

To preserve the Schreiner finish, which is produced upon 
tissues by passing thorn between rollers engraved with fine 
parallel lines, tissues are treated, e.g. sprayed, with a 5 per 
cent, solution of nitrocellulose in amyl acetate, and are 
then passed over hot cylinders, these operations being 
repeated. The lustre produced in the finishing process on 
the tissues thus treated resists, it is stated, the influences 
of steam and moisture. — E. B. 


Umitbd States Patents. 

Viscose $ Apparatus for Treating [Firing Skeins of] 

. L. Naudin, Assignor to Soc. Fran 9 . de la Viscose, 

Paris. U.S. Pat. 773,412, Oct. 25, 1904. 

See Fr. Pat, 340,812 of 1904 j this J., 1904, 821.— T. F. B. 
Dyeing under Preesurs} Apparatus for — , L. D4tr4, 

^ Pat. oc^ 25, 

Ibis ik. Pat 829,890 of 1963j J., 1908, 1044.^-^.?; B. 


ra.-ACIDS. ALKALIS. AND SALTS. 

Electrolysis of Potassium Chloride and Sodium Chloride ; 

Difference's in . F. VViutoler. Electrochem. Ind.. 

1904, 2, 391—392. 

Common salt is generally much le.ss pure than comioeroial 
potassium chloride is, and the impurities cause trouble in 
the diaphragm process of alkali production. The fact that 
the temperature coefficients of the solubility of sodium and 
I potassium chloride are so different further gives rise to. a 
difference in the methods for obtaining caustic soda or 
caustic potash by evaporation; with the caustic 0oda 
evaporation to 50° B. removes all the sodium chloride 
except 1 per cent., whereas with the potassium salts several 
; per cent, of chloride remain dissolved at the high tempera- 
j ture. In the productiou of chlorates, the low sojlu^ty 
of the potassium chlorate is undoubtedly an advantage, 
especially where chromates are added to the electrcdyte to 
increase the efficiency of the process. The potassium 
chlorate crystallises out, and is thus separated &om the 
chloride, whereas to oi)taiu sodium chlorate it is first 
necessary to crystallise out the greater part of the sodium 
chloride. — li. S. H. 

Litharge, and Sodium Nitrite / Manufacture of i» 

M. Liebig, Z. angew. Chem., 1904, 17, 1673 — 1674, 

The sodium nitrate in the melting-pot is kept at the melt^ 
ing point of lead. The lead is oast in thin plates, and hdded 
to the melted nitrate till in slight excess. After aUtb«jet|^ 
hM been added, the temperature is kept up for aboefil. 9% 
minutes, till the yellow mass turns brown, '!1^ 
produced is tested for metallic lead, the nitrite for its 
tent of pure nitrite. Lithaige br accnmtdaloite 'b^^ 
free from metallic lead, aud must not eonbii^ movU 

of chlorine. Henee the ' 

ll^M^w1len 'the litharge is prepareA^br^flm^iiglW^^!^ 
mippitead on liitre) must be doue irith' 
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•which the lime to be hydrated is received from a shoot, i 
Water is coodacted from an elevated tank by a pipe which 
dischar^res automatically within the screen, when the gate 
to the shoot is opened. A perforated i»ipe connected to a 
boiler traverses the length of the screen centrally to maintain 
a discharge of steam within it. Between the outer cylinder 
jiod the inner perforated screen is an intermediate imper- 
forate screen, tapering to a lesser degree than the perforated 
one. There is a number of discharge openings, one 
registering with the shorter outer cylinder or jacket ; and 
the other arranged to receive the overflow of the lon«'er 
inner screen. — E. S. 

Quicklime ; Process of Convertinj itilo P<nvdvrcd 

Hydrated Lime. J. Reaney, juu., Sherwood, Md. U.S. 
Fat. 773,030, Oct. 25, 1904. 

A WBIGHKD portion of quicklime is subjected, in an appa- 
ratus such as that described in the preceding abstract, to 
tumbling with simultaneous wetting with a predetermined 
quantity of water, and to slow sifting, the hydrated fine 
particles being then rapidly moved to a point of discharge, 
w’hilst the non-hydrated particles remain for further hydra- 
tion by the action of steam. — Ifi. S. 

Alkali Sails i Making and Separa tiny from Insoluble 

Combinations. H. S. lllackmore, Mount V'ernou, N.V. 
ll.S. Fat. 772,206, Oct. 11, 190-4. 

^lOLUBT.E alkali salts are obtained from tiieir insoluble : 
combinations by subjecting the latter to the action of water i 
nnd of a “gas'' (such ii> carbon dioxide), under varying 
jiressure, above and below that of the atmosphere. Lithium 
<5arhonate is obtained from insoluble lithium compounds by | 
exposing them to the action of water and carbon dioxide, j 
under pressure. A coutiuuous process of making *<010^0 I 
alkali carbonates from insoluble combinations, consists in j 
mixing the latter with water, withdrawing air by subjecting j 
the mixture to reduced pressure, then admitHng carbon | 
dioxide under increased pre‘'sure, and diminishing and i 
iticreasiiig the pressure at intervals. The soluble salt sepa- 1 
rated is then withdrawn, and the process is continued after | 
renewing the materials. — 1C. S. j 

Uefractory Silicates; Method of Decomposinq . W. | 

T. Gibbs, Buckingham, Canada. U.S. Fat. 772,612, 

Oct. 18. 1904. 

The method consists in treating the silicate with a decom- 
posing solution containing a catalytic agent and a reagent 
that will combine witli the base or bases and leave the 
catalytic agent free for further action. The decomposing 
solution contains a small proportion of hydrofluosilicic acid 
and a large proportion of sulphuric acid. — VV. C. H. 

Refract 07' q Silicates f Process of ]) ecu mposi/ig , W. 

T. Gibb.s, Buckingham, Canada. U..S, l*at. 772,657, 

Oct, 18, 1904. 

The silicates are reduced to a ftnely-dividod condition and 
treated with an amount of hydrofluosilicic acid, which is in 
excess of that required to combine with the ba^es of the 
-silicates ; the sllioo-fluorides of the bases are sub.sequeutly 
treated to recover the hydrofluosilicic acid. — W. C. H. 

■Salt ; Process of Making Pure . O. Sachse, Assignor 

to the Arm of Triplex, Ges. f. Soole-Verdampfung im 
Vacuum M.B.U., Llineburg, Germany. U.S. Fat. 773,343, 
Oct. 25, 1904. 

Brine containing salts of calcium and magnesium is treated 
with sodium carbonate, slightly in excess of the proportion 
necessary to precipitate the calcium as carbonate. The 
liquid, cleared from the precipitate, is concentrated m a 
vacuum to separate the salt; and the mother-liquor, rich 
in magnesium sulphate, is added to another portion of 
nutreated brine. — E. S. 
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Addition, dated ,Iiine 20, 1904, to Fr. Pat. 28^1,752 of 
Deo. 6, 1S98. (See Eng. Pat. 25,169 of Dec, 10, 1898 ; 
this J., 1900, 246.) 

This apparatus is intended to effect the rapid cooling of the 
concentrated acid down to the point at which it does not 
materially attack lead, while simultaneously heating chamber 
acid, or acid for concentration, admitted into a series of 
vertical lead pipes set in the cooler. Referring to the 
drawing, the hot concentrated acid is admitted in contact 



with heated gases (or otherwise, if desired, under the present 
addition) into the lead cylinder «, through the channel h, 
into the short cylindrical stone receptacle /, whence it flows 
until the cylinder is charged nearly up to the level of the 
piece f the height being determined mainly by the passage 
of the cooled acid from the exit tube L The dilate acid 
enters the tubular lead system through the jacketed pipe /, 
and has passage, after being heated by the surrounding hot 
concentrated acid, to the concentrator through an exit pipe 
not shown. The stream of concentrated acid entering /, 
when the apparatus is charged, is deflected upwards through 
grooves formed in the outlet w, o, and, owing to its less 
specific gravity than the cooler liquid of the mass, rises 
to the surface, carrying with it other layers of tlie acid, 
where it is cooled. Compare Eng. Fat. 21,876 of 1900; 
this J., 1901, 807.— Pk S. 

Sulphuric Acid; Apparatus for Concentrating . 

.1. L. Kessler. First Addition, dated June 20, 1904, to 
Fr. Fat. 305,781 of Nov. 28, 1900. (See Eng. Pat. 21,376 
of Nov. 26, 1900 ; this J., 1901, 807.) 

The arrangements, See. claimed in the addition to Fr. Pat. 
283,7.52 (seo preceding abstract) are claimed also in the 
present addition.— -E. S. 

Cai'bmic Acid / Manufacture of . B. A. and J. f3n 

Behrens. Fr. Pat. 343,903, June 11, 1904. 

The products of the combustion of water-gas or of gene^ 
rator-gi 9 are Ofl^pressed, and passed, still undqg pVessuM, 
inio ^ Station 6t potassium carbonate, maintaWea at tlte 
tempiil|||tare of decomposition of hydrogen-j^otassinm 
bonate. The tmabsorbed nitrogen is allowed to 
aud the hot carbonated solution is conducted aWay, and iui 
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800n as it ceases to be under more than atmospheric pres- 
sure, the carbon dioxide absorbed is set free, and is collected 
for liquefaction.-— K. S. 

Alumina and Alkalis; Extraction of from Alkaline 

Silicates of Ahmina^ such as Leucitc. G. Levi. Fr. 
Pat. ;344,2'.)(’., June 2.>, l'K)4. 

Li'.rcii'K, or other similar mineral, is treated with a stroiipj 
solution of an all:aJi or alkaline earth hydroxide in an auto- 
clave at a ])re8Hure exceeding six atmospheres (preferably 
at about Id atmospheres) with agitation. Alumina, iron 
oxide, &c., remain undissolved, and are separated hy 
filtration, whilst from the solution, containing an alkali 
or alkaline earth silicate, the alkali is recovered by knoun 
means. The aluminous residue is mixed with a concen- 
trated alkaline solution to a pasty mass, to whicli lime is 
added, and the mass is heated. An alkali aliiininate is 
dissolved out of the product, from which alumina is ob- 
tained, as, for instance, hy injection of carbon dioxide. 

— E. S. 

Alumina ; Preparation of hif an Electro-metatlnrf/ical 

Process. Soe. Anon, hdectro - 'Metalliirgique, IVocedcs 
P. Girod. JT. Pat. 344, July 4, 19(14. XI. Ji., 
page 10118. 

Syilphatcs ; Jiedneiion nf Alhaliiie- Earth and Alkali 

to Sulphides, and of Metallic Oxides to Metals. C. ( -as- 
tiglioni and L. ( alastretti. Fr. Pat. .‘>43,020, June 13, 
1904. I nder Internat. ('oii\,, .June 20, 1903. 

Tub suh.>tariee to ho reduced is contained in a reecptacle 
heated externally, and is suiijeeted to the action ol a reduo- 
ing vajiour or gas obtained by tin* dry distillation of organic 
matter, hy the decimiixisition of steam hy charcoal heated 
to iucandescence, or by the action of water on alkaline-earth 
carbides. — A. S. 

Nickel Ores; Trealment of y and Apparatus therefor. 

G. H. Gin. Fr. Pat. 341,203, June 22, 1904. 

Nk'kkl oxide, or an ore of the oxide, is subjected to the 
action of siiliihurie acid of about 53'-^ B,, at a temperature 
of about irir>° C,, involving a pressure of 4 kilos, to the 
sq. cm. The appaintus consists of a pair of lead-lined 
autoclaves heati d by a single furnace, and operated alter- 
iiiitely. The sol ul ion obtained is cooled by a current of 
cold air, and by addition of a cold saturated solution of 
nickel sulphate eontainiiur basic nickel sulphate in suspen- 
sion, The filtered licpiid is ( rystulliscd.- F. S. 


yilL-GLASS, POTTERY, ENAMELS. 

English Patknt. 

Vitreous Cement [for Porcelain, ] ; Manufacture of 

. P. Steenboek, Deutsch-Wilineisdorf, Germanv. 

Fng. Pat. 15,170, July 7, 1901. 

A SOLUTION of basic beryllium nitrate is precipitated with 
sodium Mlicate, and the precipitate washed, dried, and 
slightly calcined. This jiroduct is finely ground and may , 
he usedhy itself or mixed with gla.ss or pure clay. The 
cement is made by triturating the powder or mixed powders ! 
with a solution of ortliopliosphoric acid almost saturated 1 
with aluminium phosphate, with the addition of a little i 
xinc phosphate. See also Fog. Pat. 1.5,181, July 7, 1904 • I 
J., 1904, yoi.—w. (;. 11. ■ I 

French Patent.s. I 

Crucible for Glass for Continuous Working. F. Lang. I 
Fr. Pat. 343,309, May 19, 1904! i 

Thk crucible shown allows of con.stant working, the glass | 
in it being kept at a constant level, and withdrawn by a ' 
ladle without cooling the molten mass. It consists i 
essentially of the ciiicible proper (1), which is placed in ' 
the furnace opposite one of the openings. 'J'hc crucible 
is provided with a mouth (3) in tb® shape of an arch, 
through which the cold materials are fed, and with a vessel 
(5) cemented on to the vt^all of the crucible. The front 


[ of this vessel is also in the shape of an arch and serves for 
! the introduction of the ladle ; the other cud of the vessel 
I reaches nearly to the bottom of the crucible, tapering otf 
I to an open pipe, through which the molten glass enters 





from below us fast as it i*< removed from above hy thcr 
ladle. In ease of damage this \esscl oan he replaced with- 
out inlerrupting the fusion. For making crystal glass the 
crucible may he provided with a dome-shaped cover, so as 
to prevent the flame from coming in contact with theVlass 

— A. G. L. 

Quartz Glass; Manifaclure nf , .i.Biedel. hb’. Pat 

344,1 H9, June 21, 1904. 

; The quartz is fused and run liy means of a heated eliunuel 
Into a healed mould, jirefeiahly jiJaced helow' the furnace. 
Both channel and mould an; j)ie\iously evaeuafeJ, t(> 
prevent the quartz irom being eliilled during its flow. 

-A.li.L. 

Quartz Glass; Manufacture of Objects of . J. Brcdel. 

Fr. Pat. 344,170, June 21. ‘1904. 

The material is first repeatedly subjected to a cooling 
process, and is then fused. W'hih' still fluid it is treated 
w'lth a jet of cold air or vapour v/hieh transforms it into 
silica wool; this is then moulded into the required shape 
and afterwards fused. — A. G. L. 


IX.-BUILDING MATERIALS. CLAYS, 
MORTARS, AND CEMENTS. 

I ('ement ; Spec feat ions for , 'Submitted to the Arneriean 

I Society for Testiny Materials. Fugin. News, 1904, 51 
; C19 — G20. Science Abstracts, 1904, 7, B, 800 80 1. * 

j The Cement ( 'ommittee of the American Society for 'I'esting 
I Materials recommend that the acceptance or rejection of 
I samples of cement he based npcii the 1 olloAving requirements, 
I the te.sts being made in accordance with the methods pro- 
' posed hy the Committee on Uniform Teats of Cement of the 
American Society of Civil Engineers 

j Natitral ('^KMENT. — Definition: The finely-pulverised 
product obtained by the calcination of an argillaceous 
limestone at a temperature only suflicient to exped the 
carbon dioxide. Specific Graeiiy : The material dried at 
10(f C. should have a specific gravity not less than 2*8. 
Fineness: Kesidue on a No. 100 sieve, not more than 
10 per cent. ; and on a No. 200 sieve, not more than .30 per 
cent. 7'ime of Setting : Initial set in oot less than 10 mins., 
and hard set in not less than 30 mins, nor more than .T 
hours. 

roRTLANi) Cement.— ; The finely -pulverised 
product obtained by the calcination to incipient fusion of an 
intimate mixture of argillaceous and calcareous materials 
in proper proportions, and to which no addition greater 
than 3 per cent, has been made subsequent to calcination. 
Specific Gravity: The material dried at 100^ 0. shoufd 
have a specific gravity not less than 3*1. Fineness.- 
Eesidue on a No. 100 sieve, not more than 8 per cent. ; 
and on a No. 200 sieve, not more than 25 per cent. Time 
of Setting : Initial set in not less than 30 mins., hard set 
in not less than 1 hour nor more than 10 hoars. TewHle 
Strength : Briquettes, 1 in. square in section should give ttie 
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followinjc results, and should suffer no retrogression in 
strength within the periods specified : — 


Strength utter : 


24 Hours 
111 Moist 
Air. 


Uh 

Natural ceuiont.noat .'Jo— [Oo 

Portland eminent, neat | Jri0“-2UO 

1 of natural ctMuont and It of sand . i 
J of Portland cement and li of sand I 


7 Days, 

Dnys. 

1 in Air 

1 in Moist 

and Ii in 

Air find 27 

Water. 

111 Water. 

Lh. 

Lh. 


2(K> -:ii>o 

i-r»o- riju 

r»5i) (i.-io 

2.'i 7r. 

75~1B0 

1511 tilic 

1 200 -30(1 


ConsiancAf of Pats of neat cement about ins. 

diameter, \ in. thick at tluj centre, and tapering to a thin 
edge, shall be kept in moist air for 24 hours, (a) A pat 
is then kept in air at the ordinary temperature and examined 
at intervals during at least 28 days, (h) Another pat is 
kept in water maintained at 70" F., and examined at 
intervals during at least 28 days. (r) (For Portland 
cement only.) A third pat is e.xposcd in an atmospliere of 
steam above boiling water, in a loosely-closed ve^sel for 
5 hours. In all threi' tests the pats should remain tiruiand 
hard, and show no signs of distortion, “ eheckiiig,’' cracking, 
or disiutv’g ration. 

Content of Sulphuric Acid and Mn<pie.sia. —The cement 
shall not contain moie than 1-7^) per cent, of sulphuric 
anhydride, nor more Limn 1 per cent, of magnesia.— A. 8. 


Cewnif ; ?Tot(SO)t the Tiodnuj 7\'st for - F. H. Lewis. 
Kng. llecord, 1901, 50, IPJ—IU. Science Abstracts, 1904, 
7, P, 8(55. 

Thk author tlnds that the higher the sihea ami iron oxide, 
and within certain limits, tin- higher the sulphuric aehl and 
lime, the better the results gurm hy a cement when snhjectr'd 
to the boiling lest. Miigiu-sia appears to have no influencr*, 
but alumina should only be present in small quantity. He 
suggests us a cement suitable for jaissing the boiling test 
one having the composition : lime, ; silica, 2.5 ; iron oxide, 
7; suljihuric anhydride, 2 per eenf. — A. 8. 

Enomsh Patent.s. 

Wood ; Method for Preset ring . C. F. Heii-liel, (Jriina, 

CTeniuiiiy. Kng. Pal. 21,578. Oct. 7, 1903. 

See Fr. Pat. 335,781 of 19o3: this J,, 1904, 251.— T.F. H. 

Pacing Blochs from Toicns Jlcfusc. W. Weaver, London. 
Kng. Pat. 22,042’ Oct. 3, 1903. 

The clinker formed in “ destructors ” from towns’ refu.se is 
crushed, and about SO parts tire mixed with 15 jrarts of 
asphalt, and 5 parts of fine lime-stone or other dust, and 
consolidated into paving blocks under pres.sure. — W. C. 11. 

Cement or Moulded Articles; Apparatus and Process Jor 
utilising Gas Lime, or other Calcium Compounds and 
Clinker^ Slag, or other Sdiriou'i or Aluminous Material 

for the Manufacture of . J. Hond, Leeds. Kng. 

Pat. 23,213, Oct. 27, 1903. 

The materials named in the title, after being mixed and 
ground, are fed into the top of an upright kiln or tower 
having a number of horizontal inverted U-shaped hues, 
open at the ends and bottom, and fixed alternately in sets 
tijroaghoiit the whole height of the kiln. Spaces are left 
between the flues to allow the material to fall around and 
on their outer surface. The U-shaped flues are connected 
with vertical flues so as to allow the hot gastis from a furnace 
to travel through the sets in a zigzag course. The material 
that has passed through the kdn is mixed, ground with 
clinker, and moulded, apd the bricks or slabs aro subjected 
to the action of steam and carbon dioxide under pressure. 


Unitbb Statbs Patents. 

Carborundum Article ; Self-bonded — — . F. J. Tone, 
Niagara Falls, N.Y. U.S. Pat. T73.S62, Oct. 11, 1904. 

A KEFBACTORT coherent article, or a refractory coherent 
facing for less refractory articles, is composed of super- 
iicially-or.idised particles of amorphous or crystalline 
carborundum, which are bound together hy the oxidation 
and subsequent cohesion of the particles. — W. C. H. 

Lime or Cement Kiln. W. S. Speed, Louisville, Hy, 
U.S. Pat. 772,184, Oct. 11, 1904. 

The kiln is vertical, and has a discharge opening at the 
bottom. Below this opening is a grid-like feeder with 
projections on its upper surface, that is worked backwards 
and forwards continuously by means of a shaft and crank 
arm. The forward mo\ement of the feeder carries forward 
the lime deposited on it from the discharge openiug of the 
kiln, and the backward movement causes this lime to fall 
off the front of the foeiler, n-eaiis being provided to prevent 
lime falling off the hack end. — \\ . C. H. 

Lithouraphic Stones ; Substitute for , and Method of 

Making same. G. Bower, St. Neots, and T. W. Ganut- 
lett, London. IT.S l*at. 773,308, ( )ct. 25, 1904. 

See Eng. Put. GI55 of 1903 ; this J., 1901, 325.— T. F. B. 


French Patents. 

Wood; Treatment of ■ bt/ the Injection of Antiseptic 
Substances bg pulsing it tfinmgii Vaporisation and 
Absojplion lialhs in carious Ueccptacles. Conti- Vecchi, 
Fr. Pat. 344,201, dune 22, 190J. 

The wood to be Healed is placed in one of a number of 
vessels eonnected ailli eaeli other and is given a preliminary 
lieating by means of the steam disengaged in the next 
vessel. Hot waler from this vessel is then run into the 
first, the wutei being mainialm-d at the boiling-point by 
ciiculating it through suitable heater. The hot water is 
then rim into the next ve«sel of the scries, and its plaoo 
taken by a cold antiseptic liquid, which is kept cool by 
Circulating ii through a cooler. This operation may take 
place under ordinary or increased pi assure. The entry of 
the cold liquid into the wood is exceedingly rapid as the 
pores of the hitter have been opened and filled with steam 
ill th(‘ preeedinii operation, the steam condensing on contact 
with the cold liquid. If it is desiied to treat the wood with^ 
two distinct i»rcservatives, c.g.. creosote and a saline solu- 
tion, one may be run into the bath aft(‘r the other, or the 
two liquids may he emulsifh-d and applied togethtM*. In the 
last case a suitable agitator musf he placed iVi the vc8.siel to 
maintain the emulsion. The cold liquid is then run iuto Iho 
next vessel ami the wood removed, after which the same 
cycle of operations is repeati d. — A. (L L. 

Fire-Bricks and other Clap Objects; Conlinunus Furnace 

for Burning . J). F. lleuri , jun. Fr. Pat. 344,832, 

June 27, 1904. 

The interior of the furnace is divide.d by a numbdr 
vertical partitions, reaching alternately to the top and to the 
bottom of the furnace*, into vertical compartments. The hot 
gases are consequently forced to pass through these com- 
partments in a zigzag course, and in bo doing meet and 
impart their heat to the objects to bo burnt, which are 
placed on hollow Bupports cooled by a current of water. 
Tbe.se supports are moved by an endless chain arrangement* 
pituated oiitaide the furnace, in a direction opposite to that 
in which the gases move, bo that the raw bricks, &c., enter 
the furnace at one end and emerge fully burnt at the other. 
In the side walls of each compartment are left vertical slits 
to enable the supports for the bricks to be fastened to the 
endless chain. The Bupports themselves come back to the 
starting point through a channel formed in the bed ^ 
the furnace. — A. G. L. 


Fire-Bricks and other Clay Products} Apparatus for 

Turning [darmy Drying} . 1). F, Henry; W 

Fr. Pat. 344,333, June 27, 1904. / • 


The moulded bricks are delivered on to a table, of the hm 
of a paddle-wheel, which revolveg horizontally in an ii^er- 
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mitteut fashion, and which also carries certain bocrds 
capable of a lateral movement, which support the bricks 
during one stage of the operation. The whole mechanism is 
worked by an endless chain arrangement, which alternately 
works the turning table and the laterally-moving boards. 

—A. G. L. 


X.-METALLUEGY. 


KJharcnal [ for Blast f'unnces] ; Varieties of — - in the 
Ural. K. .luon. Stahl u. Kiseii, 1904, 24, 1230—1^38. 

All the pig-iron produced in the Ural di‘^tlict is Miiolled 
with charcoal, which is manufactured in furnaces or by the 
old heap process, according to the relative facilities for 
transporting the felled timber. No attempt is made in 
either case to recover any of the by-products, there being 
CO demand except for small quantities of tar for lubricating 
purposes. 'I’he three chief kinds of charcoal are birch, fir 
and ])ine ; and it was to determine the relative value of tln‘He 
for smelting purposes that the author’s experiments Mere 
made. The ultimate analysis of numerous samples of 
furnace-made charcoal gave the following mean results. — 


(larboii. 


Ox.VfflMl 
Hydro- i(t()»fctlicr 
K<'ii. , Nvitii ]Nii- 
tr(wu). 


AhIi. 


i 

I r« Ion fie 
j Pnwcr. 


1 Per Cent. Per Cent Per (Vnt. Poi Cent.' Cals. 

Itirch ! 7r*-()i , ;r4w ' (rao ' 

l‘iiic 7r)':w i 4-13 17-17 I i-2t ! 

Fir , 73-41 , 3 43 20' (;3 1*20 i IWIO 


per cent., and the calorific value 12*01 per cent, higher 
than with the furnace-made article. Takiug heap-made 
birch charcoal as unity, the value of the furnace-made char- 
coal is 0-81 ; the t\\o kinds of pine charcoal are worth 
respectively 0-68 and 0*57, and the two kinds of fir charcoal 
0‘54 and 0-44 respectively. 

The differences between heap-made and furnace-made 
charcoal are due to the different temperatures employed in 
their production, the maxima being respectively 700'" C. and 
3.50® C. The higlier temperature gives an increased carbon 
content, which is the chief factor in determining the calorific 
value for blast-furnace purposes, since the hydrogen in the 
charcoal does not reach the combustion zone, but goes to 
enrich the h^ast-furnace gas. 

Another point of investigation was the causes of deteriora- 
tion in hlfist-furmice charcoal. These are three in number : 
underburning, overburning, and bad storage. The first 
occurs when the temperature is kept so low (284° C.) that 
the percentage of carbon does not exceed 7(>, the charcoal 
being then brown in colour and of high sp. gr. Over-burnt 
charcoal on the other hand is of normal composition and 
calorific power, but brittle and rotten, with an increased 
power of oeclnding gases and moisture. Damp or jirolonged 
storage unfavourably influences the quality by facilitating 
the absorption of moisture, which renders the charcoal 
brittle. 

Finally, with regard to the problem whether a charcoal 
with high or low carbon content is the more t'conomical for 
Wast-furnace work, it is pointed out that if the charring has 
to be performed in the furnace the latter is nneconomically 
deprived of energy; hut wlien the furnace gas is to bo 
utilised as motive power, the carbon conteut of the charcoal 
should not exceed 85 per cent, — C. S. 


The sp. gT. was determined in three different ways; first, 
that of the powdered charcoal; secondly, that of small 
cubes coated with molten r>araflin ; and thirdly, in bulk, i.e , 
by the lasketful (1-8 cb. rn ) The mean results were : — 


rowdoveti. ('iibea. Hulk. 


Hircli r4(; I (V40 0-itm 

Fine l‘4ii I 0*27 I 01 w 

( Fir 1*38 1 0'-2I5 ' 0131 


1’he smaller difference in the bulk tests was due to the 
more brittle character of the fir charcoal, and the con- 
bcqucutly larger amount going to the basketful. The 
relative porosity of the three kinds was 72*3 per cent., 
80 '6 per cent., and 84-7 per cent, in the order given, a 
result corresponding wltli figures published by Gnbanof for 
Ural charcoals. The crushing strength of cubes, of 3-.5 cm. 
side, was tested parallel and trunversely to the fibres, the 
birch charcoal having a mean strength of 204-0 kilos, per 
eq. cm. in the one case and 21*8 kilos, in the other, whilst 
for pine charcoal tlie figures wito 81* I and 11 *3 kilos., and 
for fir charcoal 5-2*3 and 8- J kilos, respectively. By corre- 
lating these various results to the lowest grade, /,c., fir 
charcoal, as unity, the relative constants for the other two 
hinds work out as follows . — 


'f ’arbon content 

Falorilic |K)Wcr 

Sp. gr. of the powder 
„ cubes . . 

„ „ bulk . . . 

Strength (diugoiml) . 


1 

Pine. 

1 -02 

T03 

1(12 

1-0.". 

i-(m 

nil 

]'88 

1-21 

1-4-) 

1-13 

3-45 

1*18 


€0 that bulk for hulk, birch charcoal is worth 1,], and pine 
charcoal times as much as fir charcoal. These figures 
coincide with the smelting values of the three charcoals, the 
relative amounts of iron produced per unit of charcoal beincr 
1-8, 1-2, 10. 

Similar results were obtained iu the case of heap-made 
<iliarcoal8, but the mean carbon content of the latter is 11 *80 


! Blast-Furnace Smelliug ; Fineli/-Dirided Ores as a Source 

I of 'Fumble in . A. Weiskopf. Stahl u. Ki, sen, 1934, 

! 24, 1225—1230. 

I In smelting finely-divided iron ore in the blast-farnace, 

I tht‘ output is liable to diminution owing to obstructions 
i caused by the agglomeration of fine carbon, and to 
irregular i eduction of the fine and coarse material. At 
the same time the charge of coke has to be increased, and 
the furnace works irregularly owing to the “scaffolding” 
of the charge. The increased blast pressure entailed hy 
these obstructions carries awa} a larger proportion of dust, 
thus increasing the strain on Ihe blowing engines and the 
labour of cleaning out the dust collectors, &c. 'J’he fine 
i carbon settles in crevices o^', and corrodes, llm brick- 
j work, and largely increases the expense of repair. The 
furnace gas is of inferior qualify, containing an excess 
of carbon dioxide and dust. These evils may be pre- 
vented by using course ore or briquetting the fine ore, 
the latter a somewhat expensive process. Gf the various 
i ore-briquetting jirocesses introduced, the author considers 
that only two are suitable for practical application : the 
Dellwik-FIeischer process and the scoria process. In the 
former, the ore is maintained at its sintering temperature 
by means of water-gas, so that the particles cohere ; 
wdiilst in a rnodificntion by Fibers the agglomeiation is 
facilitated by the addition of 3 — 5 per cent, of poivdered 
slag as a flux, the total cost being about 3s. Gc?. per ton. 
In the scoria process the ore is treated with granulated 
blast-furnace slag, disintegrated by steam, the mixture 
being then exposed to steam at a pressure of 8 atmospheres 
for 10 hours. The briquettes are strong, highly porous, 
and of homogeneous composition. Whilst the addition of 
slag increases the amount of residue, the hydrating action 
of the steam probably results in the formation of colloidal 
calcium hydrosilieate or of a metasilicate, distributed 
uniformly throughout the mass ; and the water of con- 
densation dissolves out injurious metallic salts, alkalis, 
sulphates, &c. — C. S. 

Open-Hearth Steel ; Influence of Carbon, Phosphorus, 
Manganese, and Sulphur on the Tensile Strength oj 

. H. II. Campbell. Iron and Steel Inst., Oct, 1904. 

The author concludes from the results of a largo number 
of experiments that the tensile strength of an open-hearth 
j bteel may bs expressed by a formula, showing the effects 
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of each of the important constituent elements. The effects 
of different amounts of the elements were found to be as 
follows : — 

Carbon. — In acid steel, each 0*01 per cent, of carbon, as 
det«}rminod by combustion, causes an increase in the 
strength of 1000 lb. per s^. in. In the colorimetric 
determination, all the carbon present is not determined, 
and the strengthening effect consequently works out as 
1140 lb. for each O'Ol per cent, of carbon. 

In basic steel, the strengthening effect is 770 lb. j)er 
sq. in. for each 0*0 1 per cent, of carbon determined by 
combustion and 820 lb. for 0‘01 per cent, determined 
colorioietrically. 

Phosphorus . — Each 0*01 per cent, of phosphorus causes 
an increase of 1000 lb. per sq. in, in tlie tensile strength of j 
open-hoartli steel. I 

Manyanese.—Thi: strengthening effect of manganese on 
steel is greater ns the content of cm bon increases. When 
the amount of the manganese is small, the effect produced 
18 complicated, probably by the presence of iron o\ide, so 
that a decrease in manganese in very low-eaibnn steels is 
accompanied by an increase m strength. In acid steel, 
each increase of O' 01 per cent, in manganese above 
0-4 per cent, raises the strength an amount varying from 
80 lb. in an alloy containing O'l per cent, ol carbon to 
100 lb. in steel coutaming 0-4 per cent, of carbon, in 
basic steel each increase of O’OJ per cent, above 0*3 per 
cent, raises the strength an amount varying from 130 lb. m 
an alloy eontuiuiug O'l per cent, of carbon to 2r)0 lb. ni 
steel containing 0*4 per cent, of carbon 

Sulphur. — The effect of sulphur on the strength of open- 
heartli st(‘el is very small. The folIowii‘glormula;arcgi\eu 
for the strength of open-heartli steels : — 

(1) Eor acid steel, with carbon (Icterinined by com' 
bastion : 40,000 + 1000 C + lOUO P -r x Mn -+ 11 - 
ultimate strength. 

(2) For acid steel, with carbon determined eolori- 
nielrically • 3!i,80() 4 1140 (J 4 lUOO P 4 a; Mn 4 It — 
ultiruare strength. 

(3) F<^r basic steel, with carbon determined by com- 
bustion : 41,500 -4 770 C 4 100!) P 4 V Mn -r It 

ultimate strength. 

(4) For basic steel, with carbon determined colon- 
metrically : 42,000 4 820 C 4 - 1001) P 4 y Mu -4 H ~ 
ultimate strength. 

C, F, and IMn represent O'Ol per cent, of carbon, 
pliosphorus, and manganese respectively : 11 is a number 
varying according to the heal treatment to which the steel 
is subjected ; the strength is given in lb per sq. in. Tables 
are given showini^ the variatiou of .r and ;/ with the carbon 
content of the steel. — A. S. 

Banket Ore [Goh/] ; Finer ('rushing of [on the 

Witwaiersrand]. W. A. Caldecott. Inst, of Mining 

and Metall., Oct. 20, 1904. 

The crushed ore us it leaves the amalgamating ])lates is 
composed of : (u) silicious grains, mainly barren ; (6) 
granular auriferous pyrites ; (c) quartz grains with 

adherent pyrites ; and (Jd) very finely divided quartz, clay% 
and a little aunlerous pyrites and free gold, constituting 
the slime. The results of experiments are quoted showing 
that higher extractions aro obtained if the portion of the 
pulp comprised under (6) and (c) be subjected to line 
crushing before being treated with cyanide. In practice 
it would probably be most satislaotory to pass the 
“ spitzlutte ” concentrate continuously through a re-grinder, 
then over amalgamating plates, returning it thence to the 
mill pulp launder delivering to the tailings wheel, so that 
any insuJfficiently reduced particles might gravitate back 
again from the “spitalutte” for fuither grinding. The 
author estimates that with this secondary fine crushing the 
present 90 per cent, recovery of the gold contents of 1C dwt. 
banket ore would be raised to 95 per cent, at an lucreased 
expense of less than half the additional 5 per cent, of gold 
recovered. It should also be possible to successfully treat 
the large “ residue dumps ” on the IJand by means of a 
system embracing washing out the soluble gold contents, 
together with concentration of the coarser and pyntic 


portion, followed by fine grinding of this product to render 
its encased gold ooatents susceptible to subsej[Uout treat- 
ment. — A. S. 

Leid-Tin Alloys; Action of Dilute Acids on — — « 
(). Sackur. Arbb. Kais. Ges. A., 23 , — 234. Chem- 

Centr., 1901, 2 , HOC. (Sec this J,, 1904, 255, 791.) 

I'cnr: lead is acted upon by dilute acids only in presence of 
oxygen. The rate of solution is nearly independent of 
the strength and conceutratiun of the acid (acetic, lactic, 
and hydrochloric acids), but depends upon the concen- 
tration ol the dissolved oxygen, and the rate at wl^ich the 
acid is stirred. Fure tin is scarocly attacked, even ip 
presence of oxygen, by dilute acetic acid (more dilute 
than K/lO solution) and lactic acid (more dilute than N/lOO’ 
solution). With acids of stronger concentration, the solvent 
action is greater, but not so great as on lead. In the case of 
, le.id-tin alloys, the solvent action of dilute acid increases 
! continually with the profiortiou of lend in the alloy. 
Dilute acids dissolve almost exclusively lead, with but little 
tin from the alios s , more cuuceiitrated acids, on the other 
hand, dissolve more tm than lead. By the action of dilute 
acids on lead-tiu alios s, in the first place, the lead is 
di.ssols'cd, but is subsequently in part precipitated again by 
the tin, this preeipitau jn being more complete the greater 
the acidity ot the solution. — A. S, 

Alloys ; Structure of . W. Campbell. J. Amer. 

Chem. »oc., 1904, 26 , l29U~I3ir). 

Aluminium-('opper Allo'is . — Alloys containing from 0 to 
hi per cent, ot coppei torm a simple serie.-. with a eutectic 
])omt at about 32 per cent, of copper. Between 0 and 
32 per cent, of copper, grains and dendrites of aluminium 
occur in un increasing ground-mass; between 32 and 54 
per cent, of copper, crystals of the compound AljCu 
occur in a decreasing ground ncass of the eutyctic. In 
neither case arc the dendrites or crystals pure } they con- 
tain about 2 per cent, of copper or of aluminium, as the 
case may be, in solid solution. From .54 per cent, of 
I copper, the jiround-mjss of the compound AljCu decreases, 
whilst a new eouBtitmnt in thi form of dendrites and then 
irregular massts mcrcase.s, until at about 78 per cent, of 
copper, the alloys are homogeneous. The alloys remain 
homogeneous from 78 per cent. ( AljCiij) lo about 83 per cent, 
of copper (AlCu.>). It is not certain whether the new 
constituent IS AlCu, AljCuj, or AK4i2, since it forms solid 
solutions ; there may even bo two isoniorphous compounds 
present. The alloys containing from above 83 per cent, to 
about 90 per cenr. of copper solidify as solid solutions, which 
at a lower temperature rearrange themiielves, according 
as ilie alloy contains more or less than 87 per cent, of 
copper — the eutectoid point. This change is similar to 
that which takes place in steel and in the bronzes. The 
alloys containing from 92 per ciuit. to 100 per cent, of 
copper form a series of solid solutions isomorphous with 
copper and show no rearrangement in the solid state. 

Ternary Tin- Antimony Alloys . — An alloy containing 
7,5 per cent, of tin and 25 per cent, of antimony was melted 
with 10 per cent, of various metals, and the structure of 
the resulting products examined. It was found that three 
types of structure are produced : — 

(1) When the third metal is lead or bismuth, the alloy 
is formed of cubes of the compound ISb.Sn in a ground# 
mass of tin dendrites, surrounded by the eutectic of tia 
and lead or bismuth. 

(2) With silver or copper as the third metal, crystals 
of a compound of this metal and tiu, together with cubes 
of the compound SbSn, are found set in the eutectic of tin 
and the compound of tin and the third metal. 

(8) When the third metal is aluminium or zinc, this 
! forms a compoimd with the antimony. The ground 'mass 
1 consists of : («) crystals of aluminium in its eutectic with tin ; 
I and (6) in the case of zinc, crystals of the compound 
I SbSu in a solid solution rich in tin. Cadmium appears to 
behave like zinc. Arsenic probably belongs to a suh- 
group of (2) where the compound SbSn and crystals of a 
compound of tin and the third metal occur in a ground- 
mass, which is a solid solution of tin.— A .8. 
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Alloys of Tin and Antimony. W. Eeinder«. Appendix 

III. to 6tli Beport to the Alloys Kesearch Committee. 

Proc. Inst. Mech. Kiip., 1904, 1 , 209 — 214. Science 

Abstracts, 1904, 7 , A, 831. 

Thk freezing-point curve of tin-antimony alloys consists of 
four branches. The first begins with pure tin and ends 
■with an alloy containing 8 per cent of antimony, melting at 
243° C. There is no eutectic point. The crystals which 
separate from alloys corresponding to the first portion of the 
curve, consist of isoraorphous juixtures of tin with varying 
amounts (up to 1 1 per cent.) of antimony. The next 
branchy of the curve is considerably steeper, and corre- 
sponds to tbc separation of crystals of a definite compound, 
SogSb, which forms small glittering cubes. The third 
branch of the curve begins with an alloy containing about 
20 per cent, and ends with one containing about .'>0 per 
cent, of antimony. The crystals corresponding to the lower 
portions of this branch of the curve are not well defined, 
but at 50 per cent, of antimony they again have a definite 
form, being tliick plates of the composition Sn 4 Sb 5 . The 
crystals correspombiig to the final portion of the curve are 
probably a solid solution of tin in antimony. — A. S. 

Vanadium ; Ea traction of from Lead Vanadate, and 

Production of Some Alloy h. II. llerrenschmidt. Comptes 

rend., 1904, 139 , 035—637. 

Thk lead vanadate (12 — 14 per cent, of vanadic acid and 
about .50 per cent, of lead) is melted with sodium carbonate 
in a reverberatory furnace. Argentiferous lead is reduced 
and a slag is formed, containing sodium vanadate, alu- 
minate, and silicate, and ferric oxide. The slag is again 
melted, air blown through to peroxidise all the vanadium, 
and the mass is then granulated by pouring into boiling 
water. This water, and the w’ater of three washings, dis- 
solve out practically all the vanadate, with some silicate 
but no aluminate. 'lo remove the silicate, one portion is 
evaporated to syrup, sulphuric acid added to precipitate 
most of the vanadic arid, (he mixture agitated with the 
rest of the impure solution, and the whole passed through 
a filter-press. The silica is thus precipitated, and the 
solution contains fairly pure vanadate. To prepare from 
it vanadic acid, it is evaporated to small hulk, excess of 
sulphuric acid added, the whole evaporated to dryness, 
heated till the excess of sulphuiic aeid is driven off, and 
the residue well washed with water. To make ferro- 
vauadiuin the purified sodium vanadate solution is pre- 
cipitated by ferrous sulphate and sodium carbonate in such 
proportions as to yield on reduction 33 per cent, of 
vanadium. Nickel-vanadium is made by mixing oxide of 
iiiekel and vanadic acid in proportions to yield 25 per 
cent, of vanadium, compressing into (!ubes with the quantity 
of rt'ducing snbstaDce necessary, and heating in crucibles 
packed w ith charcoal.— J. T. I). 

Gold; Influence of Sunlight on the Solution of in 

Aq7(eou$ Potassium Cyanide. W. A. ('aldccott. Chem. 

Hoc. Proc., 1904, 20 , 

Tiik fact that the formation of potassium thiocyanate in 
aqueous solution, under the conditions indicated by the 
equation PbS + KCN + () = PhO;-f KCNH, is accelerated 
by briglit sunlight was noted some years ago by Bettrl and 
FeMtmann (Proc. Chem. ]^[etall. Soc. H. Africa, 1H96, 
267). In a paper published last year (J. ('hem. Metal 1. 
Soc S. Africa, 1903, 4, 51) by E. H. Johnson and the 
author, the analogy between potassium aurocyanide and 
potassium thiocyanate with regard to their formation and 
reduction was discussed. 

The following experiments wTre carried out with the 
view of ascertaining whether sunlight accelerated the 
formation of potassium aurocyanide, as well as that of 
potassium thiocyanate. 

A strip of gold foil weighing 832 * 5 mgrms. and having a 
total superficial area of 8.52 sq. mm. was immersed in a 
0*5 pe?* cent, potassium cyanrde solution, contained in 
clear glass litre bottle at about 19° C. In another similar 
glass vessel, coated with three layers of black varnish, was 
placed a corresponding amount of the potassium cyanide j 
solution and a strip of gold foil weighing 900 mgrms., but i 


with a superfieial area equal to that of the other strip. Thu 
two bottles were then exposed to direct sunlight for about a 
5^ hours daily during five days, and the loss of weight of tlie 
gold foil strips was noted, the maximum temperatures of 
the solutions being recorded daily. 

The results showed that the rate of solution of the 
gold in the clear glass bottle was 43 per cent, greater than 
that in the blackened vessel, although the temperature of 
the solution was on an average 3*8° C. lower than in the 
lormer case. 

The lately published researches of Berthelot (this J., 1904, 
786) indicate that the absorption of oxygen by aqueous 
solution of potassium cyanide is accelerated by sunlight. 
The greater rapidity with which gold dissolves in potassium 
cyanide solution in bright sunlight may hence he considered 
as being due to the liberation of more nascent cyanogen, 
in proportion to the additional oxygen absorbed, with the 
consequent increased formation of aurous cyanide. 

Iron [o/ Ore.v] ; Netc Method for the Volumetric 

l)eferminatio7i of . N. Tarugi and S. Silvatici. 

XXHI., page 1114. 

Silicon in h'on and Steel ; Determination of . 

J. Thiel. XXIII., page 1114. 

Nitrogen in Don a7id Steel ; Rapid Determination 
of • H. Braune. XXIII., page 1114. 

< Sillier in Zinc; Determination of and Silver-Content 

of Varieties of Commercial Zinc. K, Friedrich. XXIII., 
page 1114. 

English Patents. 

Sled; Manufacture of — — . (I E. Cockburn, Swanli‘y, 
Kent. Eng. Pat. 25,950, Nov. 27, 1903. 

Ikon ore, with or without scrap iron, is jilaced hi, for 
example, u cupola furnace having the usual adjuncts, with 
a quantity of ‘‘ dried cohesive peat-ino-'s briquettes,” which 
are fired, and at a certain stage of the heating, a mixture 
of air uucl water-gas is iujecteil in regulated quantity. It 
is an essential eondition that the reduction of the ore 
should be effected in an atmosphere eontamiiig an exces'- 
of carbon monoxide with hydrogen. — E. S. 

Shed lion and Steel; Method of and uipparatns for 

Treating . H. H. (ioodsell, Lcecliburg, Pa., U.S.A. 

Eng. Pat. 18,746, Aug. 30, 1901. 

Sheets of iron or steel are passed through a longitudinal 
chamber heated by flues, which also heat a pan containing 
water, the steam from which enters the chamber. The 
steam at the entrance to the chamber is at 212 'E., and 
the plates are sufficiently heated before entering to prevent 
deposition of moisture upon them. A-s the plates ari* 
carried lorward by suitable mechanical means, they reach 
a “blueing” compartment, in which the steam is healed 
to 900° F. or more. Beyond this com]iartment the tem- 
perature of the steam becomes gradually lower, and the 
plates are cooled to 212° F. before passing out by being 
drawn through the water-pan. — K. S. 

I Blast Furnaces; Impfs. in . F. A. E. Samuclson, 

I Thirsk, and W. Hawdon, Middlesbrough, Yorks. Eng. 

I Pat. 28,279, Dec. 23, 1903. 

I The well of the furnace is made long in one direction and 
narrow in the other ; for example, in the form of an ellipse 
or of a rectangle with or without rounded ends, so that 
with an increased area of the well the distance of the 
tuyeres from the central line of the well remains no short 
that, without increasing the power of the blast, the latter 
is able to penetrate to the interior of the charge. In order 
that the charge may descend evenly, the boshes and shaft 
of the furnace are constructed with the same cross-section 
as the well. — A. S. i 

Furnaces [Crucible ]. D. R. Hteele, Curtis Bay, 

Md., U S.A. Eng. Pat. 17,536, Aug. 11, 1904. Under 
Internat. Conv., Aug. 11, 1903. 

See U.S. Pat. 743,947 of 1903 ; this J., 1908, 1297.— T. ¥. B . 
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Alkalhte Chlorides and Oxifchhridea t Preserving the ! 
Strength ‘and Keepinp Powers of Solutions of — ^ 1 
emploued for Bleaching^ Disinfecting^ Separation oj i 
Mettas^ and other such like Purposes. (>. J. Atkius 
and OxycMortdes, Ltd. Eng. Pat. 25.972, Nov. 27, | 
1903. Vlt., page 1088. | 

Metals from their Ores ; Extraction of . P. J. Ogle i 

and The Rapid Cvanide Treatment, Ltd., London, ling. 
Pat. 26,391, Dec. *3, 1903. 

Sek Fr. Pat. 340,238 of 1904 ; this J., 1904, 792.— T. F.B. 
United Si ATKh Patents. 

Blast Furnace. A. Latto and J. C. Callan, Praddock, Pu. 
U.S. Pat. 772,723, Oct. 18, 1904. 

A CONDUIT communicating with the interior of a blast 
furnace near the top of the latter, is provided at its end 
with an ** explosion door,” and is connected to a dust 
■collector having a curved elbow and a portion extending 
<lownward leading to a dust receptacle. On the outer bend 
of the elbow of the dust collector are arranged angularly 
><iisposed plates, spaced apart, the spuees between the 
plates communicating with the open air. There are means 
for spraying water within the dust collector. — E. H. 

Furnace ; Ron<iting and Smelting . H. Cockell and 

W. H. Fish, Columbus, Ohio. U.S. Pat. 772,92.'), 

Oct. 25, 19U4. 

The products of combustion from the smelting funiace 
pass around an ore-feeding and rousting ebamber. The 
sliseharge pipe from the ore-roasting cliamber into the 
•smelting furnace is connected with air-inlei and fuel-supply 
pipcB, — A S. 

Slimes Washer. L. K. Porter, Camp Pocliester, Cal. 
U.S. Pat. 773,221, Oot. 25, 1901. 

A VKimc^u cylindrical tank, open at the top, is provided 
with a central, vertical, tubular shaft, and A\ith means for 
Totating the hittm’. To tlie bottom of tlie shaft horizontal 
distributing arms are fixed, un<l connections are provideil 
for introducing air or wat<'r into the hollow shaft. A 
pervious material ” is disposed around the inner upper 
edge of the cylinder, whilst on its outer edge is an annular 
trough to receive the liquid parsing through the pervious 
luatcrial. — W. H. C. 

Slimes Washer ; (Continuous . L. ]'k Porter, Camp, 

Rochester, Cal. U.S. I’at. 773,222, Oct. 25, 1904. 

The apparatus in the preceding abstract is modified by 
'having a conical bottom to the cylinder, with a valve a; the 
a])ex of the inverted cone. A scraper is attached to the 
rotating shaft having its edge parallel to the slope of the 
conical bottom, and a funnel is arranged in the upper 
jiorticn of the cylinder concentric with the shaft. ^ ^ 


structure, without tSie resistance to percusHion being dtmi- 
nished. The proportions claimed W€.0,*5— 2 per cent, of 
silicon for pearlitic steels and 0*5 — 3 per cent, for marten- 
sitic steels. — A. S. 

<7oW from Auriferous Minerals i Process for Exirtwting 

. Worsey>lIoal Gold Extracting Syiid., Ltd. Fr, 

Pat. 344,301, June 25, 1904. Under intcrnat. Conv., 
June 29, 1903. 

See Eng. Pat. 14,398 of 1903 ; this J., 1904, 1081.— T. F. B. 

Slag i Process for Making Briquettes from BlasUfurna^e 

. H. Schulte-Steinberg. Addition, dated June 6, 

1904, to Fr. Pat. 834,737, Aug. 19, 1903. 

See Eog. Pat. 3235 of 1904 j this J., 1904, 444.— T. F. B. 

Aluminium and its Allogs : Industrial Process for Per- 

feclly Sddering . R. Fortun itiid K. Semprun» 

Addition, dated June 10, 1904, to Fr. i^at. 330,009, 
March 26, 1903. 

See Eng. Pat. 13,328, 1904 ; this J., 1904, 986.— T.F. B. 

MineraLs contnimng Lead and Zinc ; Treatment of 
C. H. T. Havemunn. First addition, dated June 111, 
1904, to Fr. Pat. 818,590, Feb. 11, 1902 (this L, 1902, 
1457). 

In the main patent, the fumes from the melting furnace 
are subjected to the action of a forced draught, whereby, 
the sulphides of lead and zinc are almost completely con- 
verted into sulphates, which are subsequently separated. 
According to the present addition, the conversion of the 
sulphides into sulphates becomes complete if (1) the com- 
position of the furnaec-e barge be maintained within the 
limits; — zinc, 18—20; lead, 18-- 20; and sulphur, 12 — 
13 per cent.; and (2) the draught be so regulat^ that the 
mud obtained on condensing the fumes is white. The 
process is also apiilicable to the treatmout of minerals 
containing lead, zinc, and copper. A. large proportion of 
the copper is obtained in the form of a matte rich in 
copper and silver, whilst the remainder is converted into 
.sulphate with the lead and zinc. From the solution of zluc 
and copper sulphates obtained, the copper is precipitated 
by iron. — A, S. 

Sulphates ; Reduction if Alkaline, -Earth and Alkali 

Sulphides^ and of Metallic O.i ides to Metals. C. Castig- 
lioni and L. Culastretu. Fr. J^at. 348,926, June 13, 
1904. Vll., page 1090. 

Alloy. U. Travflglini and F. Fabiaui. Er. I’at. 344,255, 
.Tune 21, 1904. 

The alloy is constituted of electrolytic copper, 1*90 to 
1-9.5 kilo.; silver, 0-2 to 0*3 kilo.; ftrro-raaDganese, 
0-0 to 1*5 kilo.; aluminium, 4 -8 to 9*9 kilos.; and red 
phosphorus. .5 to 15 grms. The density of the alloy is 
stated to be H* 187, and its fusing point, 7uo"' C.— E. S. 


Alloys ; Process of Making . K. S. A ndersou , Scatl le, 

Wash., Assignor to W. F. Horner, W . (7. Meeker, and 
H. U. Woodia. U.S. Tat. 773,450, Oct. 25, 1904. 
f,loi*rER and tin are fused together in about the proportions 
of 93 lb. of cojipi-r to 7 lb. of tin, and to the mixtine there 
is added first a quantity of copper sulphate, and then aliimi- 
nium in about the proportion of 2 lb. of aluminium to .5 oz. 
of copper sulphate, copper, and tin. The fused mass is 
poured off and alloived to cool in the form of pigs. — A. S. 

E'eencii Patents. 

[Steel] Plates ; Process and Apparatus for Locally Soften- 
ing Hardened , Permitting them to be worked in 

the Cold. Schneider & Co. Fr. Pat. 338,998, Aug. 24, 
1903. 

■See Eng. Tat. 19,167, 1903 ; this J., 1903, 124G.— T. F. R. 

Nickel Steel ; Impts. in . A. de Dion and G. Bouton. 

Fr, Pat. 344,095, June 17, 1904. 

It is claimed that by the addition of siheon to nickel 
the breakiug stress and clastic limit are conBiderably 
iiicrea.sed, especially in the case of the alloys of roartonsiiic 


Air} Method and Apparatus for E.rtractimf the Moisture 

from , and for Supplying such [Dried] Air to 

Cupola Furances, Converters^ or the like. J. Gayley. 
EV. Pat. 344,399, June 28, 1904. 

Ant is led into a refrigerating chamber in which, by the 
oscillation of winijs and other suitable means, it is ^ so 
agitated and circulated as to come into contact with a cooling 
tubular system, until the greater part of its moisture is 
deposited. The air thus dried is conveyed to a blower, 
preferably undur u leeble initial preesure, and then forced 
at a higher pres-'iirc into the tuyeres of the luruaco or 
converter. — E. b. 

Copper f Fusing Sulphide Ores of with Simultaneous 

Concentration in the Matte. N. Lcb6deif. Fr. P(it» 
344,530, July 2, 1904. 

TiiJtKB parts of copper sulphide ore, two parts of limestone 
or dolomite, and throe parts of quartz sand, all in ftno 
powder, are intimately mixed, and the mixture is expos^ to 
an oxidising flume in a reverberatory furnace, with addition 
of a suitable flux. Tho rich matte formed on fusiOQ 
withflrawn from the liquid layer of scoria.— E. 
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XI -ELECTRO-CHEMISTBT AND 
ELECTEO-METALLDEGT. 

.)— KI-ECTRO-CHEMISTRY. 

Temperatwe Ip Electric Furnaces; Testing the . 

F. A. Fif/<;eruld. Klectrochem. Ind., 1904, 2 , 415. 

Tin: increape of density of pure amorphou-s carbon with 
rise of temperature is sujrgested as a suitable method of 
the temperature of electric turnaces. Even after 
the transformation into graphite, the density increases with 
elevation of temperature. The examples ot the application 
nf the method refer to temperatures of a blowpipe and 
niufilc furnare. — Jl. S. f-f. 

Electrolysis and Catalysis. W. Ostwald. Elcotrochera. 
Ind., i&()4, 2 , '193~a9,>. 

The antlior considers in detail the reactions occuring at the 
electrodes during the passage of a current through an 
deetrolytic cell, lie shows that even in the simple, "t ea.ses 
these are made up of a number of changes which follow 
each other step by step, and vrith very different \elocities. 
Cleans, exist for altering tlio speed of some of tiiese 
changes. The positive or negative (retarding) catalytic 
action either of the electrode material or ot some substance 
added to or present in the electrolyte is considered as 
effecting this altera lion of speed. Examples are given to 
show how these views may he a]>plied both s>nthetically 
for fav(iuring any purtieular reaction at the electrode, and' 
also analytically for studying what reactions occur in any 
special case — K. S. II. 


per year. The nitric oxide (NO) is converted into nitrogep 
peroxide (NOj) in a reaction tank of thin sheet iron 
enamelled on its inner surface. The gaies pans thence io 
an exhauster of clay, where they meet, drips of dilute 
nitric acid. The gases now pass through f^ur water towers* 

Fio. 2. 



JSilrogen [Nitric Acid] fioin the Air ; Electrical Ej~ 

traction of. . J. S. hidstrom, Electroehem. Ind., 

19U4, 2 , 399-400. 

The proct ss of C. Eirkeland and S. E^de, of Christiania, is 
described (th’n J., 1901, 193). 'fheir method cmisirts in 
magnetically deflecting an arc at right angles to the 
direction of the ( lectrodes, and thus causing it to be carried 
upwards and downwards, and to be broken. The speed of 
formation and brcrtking can he made ver} rapid, but in 
practice onl> some hundred arcs per second are usikI. The 
eflects vary according to whether the arc and magnetic 
lield are excited Mith direct or alternating current. If the 
arc he fed with alternating current, and the electro-magnet 
with direct current, the phenomena will appear as shown in 

1 K.. 1. 


and one fed with caustic soda solution. In each tower 
the liquid is passed through several times tor the soke of 
concentration, finally, a mixtuic of sodium nitrite and 
nitrate is obtained, ami from tin's pme sodium nitrite is. 
niniiufactured, nitrates being prejairtd from the residual! 
solution. — H. S. H. 


Aromatic Esters; Elprtrvlytic Ecdvetiun of . 

C. iMettlcr. J'er., 1904, 37, 3092—3(396. 

The methyl and ethyl esters of benzoic acid can be re- 
duced by subjecting them in alcoholic solution, acidified 
with sulphuric acid, to the action of an electric current, 
using a lead cathode. Eenyyl alcohol and hen/yl-methyf- 
or benzyl-ethyl ether respectively are produced, according 
to the equations — 


(;iIr,CO().K + 4 II 


-^r,Jl,.CH2()ir + EOH 
'^Cr.IL.CTInOK + lU) • 



The halogen derivatives of benzoic acid (‘sters can he 
reduced in a similar manner, tlie chief products being the 
corresponding halogen-benzyl-alkyl ethers, whilst only small 
quantiiies of halogen-benzyl alcohol are loimed. By 
suitable oxidising agent.s, these halogcn-bmzyl-alky 1 ethers, 
can bo easily converted into the corresponding halogen- 
henzaldchydes, many of which are of value in the manu- 
facture of dyestuffs. — A. S. 

Eotatiny Cathodes ; Materials and Forms for . 

II. Fi. Medway. XXIII., page 1113. 

Electrolysis of Potassium Chloride and Sodium Chhtidc ; 

Differences in F. Wiuteler. VIE, page i087. 

Defecation ; Electrolytic . H. Claassen. 

XVI., page 1105. 


Fig. 1, the arcs vibrating between opposite sides of the 
electrodes. Thi.s is the arrangement chiefly used by the 
inventors. The electric furnace employed is shown in 
Vertical section at right angles to the electrodes in Fig. 2. 
Air passes through the channels A, into the arc chamber 
B, around and in the neighbourhood of the electrodes, B, 
and out by the channel C. The gases contain 2 to 3 per 
cent, of nitric oxide. A 200-kilowatt furnace fed with 
alternating current of 50 cycles at 6000 volts gave a 
yield corresponding to 900 kilos, of nitric acid per kilowatt 


Nitric Acid ; Electrolytic Determination of with 

Rotating Anode. L. H. Ingham. XXIIJ., page 1114. 

Gold ; Determination and Separation of in the 

Electrolytic Way. S. P. Miller. XXIII., page 1115. 

Electrolytic Separations possible with a Rotating Anode,' 
D. 8. Ashbrook. XXIII., page 1115. 

Litharge for Accumvlators, M. Liebig. Z. angew. 
Chem., 1904, 17 , 1674. VII,, page 1087. 





JOUBNAL ASD PATENT LITHBATUBlfi.-rOi. 35; , 

' " ’ ' " ' ~ " “ " ■ ' ■ — I--: 


Enomsh Patbnts. 

Batteries ; Storage . W. Fairweather, London. From 

Vesta Storage Battery Co., Chicago. Eng. Pat. 8365 
April 12, 190l* 

A SUITABLE merallic »cell, lined with insulating material, is 
connected^ to a horizontal cylindrical positive element* of 
copper wire puze or cloth, and a cylindrical negative 
element, consisting of a perforated copper tube, is arranged 
and maintained concentrically within the positive element 
by means of rubber insulating rings. The negative copper 
tube is covered first with paper, then with a cylindrical 
layer of linen, and finally with a tightly-fitting perforated 
rubber tube; copper rings or bands surround the positive 
clement, and serve to bind the positive and negative 
elements together. Insulating discs are inserted within the 
ends of the positive element, and serve to close the cuds of 
the negative element, the latter being provided internally 
and concentrically with a copper conductor, embedded in 
active material which fills the interior of the negative 
element. A screen of wire gauze of finer meshlhunthe 
jiositive element separates the latter from the sides and 
bottom of the cell. The active negative material may be 
oxidised silver and nickel, or silver and cohilt, whicii ig 
prepared by dissolving the metals simultaneous!} in nitric 
acid, precipitating the oxides of the metals with a strong 
solution of potassium or sodium hydroxide, finally washing 
several’ times by de cantation, and drying. The alkaline 
zincato electrolyte is prepared by placing a solution of 
potassium zincate within tlic battery, then, by charging the 
latter, depositing zinc on the positive element. The liquid 
is poured off, the buttery cleansed, filleil with a solution of 
pure potassium hydroxide and the battery discharged. An 
alternative airangement is described with vertical elements 
and with an active sjionge metal, containing gilver, nickel, 
and mercury, filling the negative element, which consists of 
a copper shell perforated with elongated parallel apertures. 
The active material is prepared by dissolving the metals in 
nitric acid, then prccijiitatmg with potassium hydroxide and 
finally reducing the precipitate with zinc and hydrochloric 
acid. All amalgam containing 45 per cent, of silver, 
45 per cent, of nickel, and 10 per cent, of mercury is 
obtained. An alternative form is described with a vertical 
positive element, consisting of rolls of copper giuize, 
dis])osed concentrically, the unnular space being filled with 
active material of oxides of copper and cadmium, prepared 
by a method similar to the preparation of the oxides of 
silver and nickel. The copper gauze is coated electro- 
lytically with cadmium aud mercury, and with a zinc 
deposit on the coating. A sponge-like silver amalgam is 
said to be useful as active material for this type of battery, 
and may be prepared by dissolving silver in nitric acid, 
precipitating with hydrochloric acid, reducing with zinc, and 
drying the spongy silver. Nine pounds of sponge silver 
are mixed with 14 pounds of mercury, and the amalgam 
formed is exposed to the air for three days to bring about 
oxidation, “ before it is placed in the negative element of 
the battery.” — B. N. 

Electrodes and Ncsistaaces ; Manufacture of . G. 

Cornaro, Turin, Italy. Eng. Tat. 22,ok), Oct, 13, 
1904. 

See Fr. Pat. 336,817 of 1903 ; this J., 1904, 377.— T. F. B. 

United States Patents. 

Mercurial Alkaline Processes / Apparatus for . 

C. W. Koepper, Germantown, Pa., and W. E. Harmon, 
Mechanics Falls, Me. Assignors to American Electro- 
lytic Co., Delaware. U.S. Pat. 771,833, Oct. 11, 1904. 

ArrARATus is described suitable for mercurial alkaline 
processes, and comprises an amalgamating compartment 
and a de-amalgamating compartment sepaniled by a main 
partition, with a groove or passage beneath the partition. 
The bottoms of both compartments slope downwards and 
away from the edges of the groove, the edge on the side 
of the amalgamating compartment bein^ higher than the 
edge on the side of the de>amalgamating compartment. 

A return way and sloioe-way for the mercury is provided, ^ 


with a partition htHkmn the tln^ie-way and the amalga- 
mating compartment, and aith* a groove underneath for 
the passage of the mercury. A number of such amal> 
gamating and de-amalgamating compartments may be 
arranged in a gradually descending series, the series being 
in two rows and sloping in opposite directions. The 
highest point in each pair of compartments is the edge of 
the groove under the main partition on the side ot tlie 
omalgamatiug compartment. Means are provided for 
returning the mercury, which occupies the bottom of each 
compartinent, from the lowest level at the extremity of 
one row to the highest level at the extremity of the other. 
Inflow and outflow pipes are provided for the solution to 
be electrolysed ; thes>e traverse the entire length of the 
partitions, and communicate with the amalgamating com- 
partment by a series of spaced apertures above the level 
of the mercury. Aprons protect the apiortures and guide 
the flow of tlie electrolyte, so that the latter is evenly 
distributed across the width of the amalgamating com- 
j partment. — B. N. 

Electrically Treating (rases [A/r] ; Process of — 
l\. Birkeland, Christiania, Norway. U.S. Tut. 772,862, 
Oct. 18, 1904. 

An electric arc is established and spread into the form of 
a sheet m a uniform magnetic field, and “ transverse to the 
flux of the same.” A current of the gas to be treated, such 
as air, is passed through the arc in a direction parallel to 
the surface of the sheet, and the oxide of nitrogen produced 
IS afterwards removed from the remaining gases. — B. N, 

French Patents. 

Hydro-Electric Pile, tehich can be chemically Pegene- 
rated, and Method and Apparatus for its Operation.' 
H. done. Fr. Pat. 339, 02(', Mept. 7, 1908. 

See C.S. Pat. 764,595 of 1904 ; this J., 1904, 828.— T. F. B. 

Carbon Electrodes for Primary Cells ; Process for Pre- 
paring . T. Mann. Fr. Pat. 344,312, June 25, 

1904. 

In order to prepare an electrode of good conductivity, 
the carbon is compressed around a piece of gauze or foil, 
formed of a metal which is a good conductor aud is not 
acted upon by the electrolyte to be employed. The piece 
of gauze or foil may be provided on one side with project- 
ing filaments, so that more perfect contact with the carbon 
is obtained. — A. S. 

(H.)— ELECTRO-METALLURGY. 

Iron and Steel ; Electro- Metallurgy of-——. P. L. T. 

Heroult. Electrochem. Ind., 1904, 2, 408 — 409. 

The different processes which the author has wwked nut 
lor the electric furu.ace manufacture of ferro-obromium, 
crude iron, and fine steel aie briefly described. The 
(dectric treatment is considered to be particularly suitable 
for icfiniug ordinary grades of steel, e.g., the molten pro- 
duct of a Siemens-Martin furnace, so as to obtain a fine 
metal containing less than 0*01 per ctnt. of sulphur and 
0*01 per cent, of phosphorus, and with as low a carbon 
content as desired. Tbe product obtained is at least equal 
ID quality to the best grades of crucible steel. — R. S. H. 

Nickel Steel from Magnetic Sand ; Preparation of — 

K. A. Sjbstedt. L'Electricien, 1904, 27, 5170. Chem.- 
Zeit., 19U4, 28, Hep. 330. 

The magnetic sand obtained at Sudbury, Canada, contains 
2 — 3 per cent, of nickel and 1 — 2 per cent, of copper, 
After mechanically separating tbe portion rich in copper, 
the average composition ot the sand is found to be i— 
Nickel, 3 per cent. ; copper, 0* 5 per cent, j sulphur, 28 per 
cent.; iron, 50 per cent.; and phosphorus, 0*01 per cent. 
I*bis is roasted and then smelted wit h coke aud lime in an 
electric furnace of the usual type; the product contains 
abont 8 per cent, of nickel, 53 per cent, of iron, and 3 per 
cent, of sulphur. By this means it is stated that 27 kUoa. 
of nickel (tee! can be produced in one hour, by employing 
108 kilowatts, the cost l^iug computed to be 105*5 marks 
per ton,— T. F. B. 
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EUetrthjtlating t Chemsinj o/— W. D. Bdncrolt. 

Electrochem. Ind., 19(!4, 2 , S89— W and 400—401. 
Tub following conclusions are illustrated liy details of 
special cases occurring in practice. A non-adherent deposit 
is always due to the precipitation of some salt or metalloid 
along with the metal ; the function of maDj additions to 
plotiog baths being solely that of dissolving these salts or 
metalloids. Any beneficial action due to the pieseuce of a 
reducing agent in the bath is probably owing to the removal 
of the dissolved oxygen. A fine-grained deposit is favoured 
by high current-density and potential difference, by the use 
of acid or alkaline solutions, by low temperature, and by 
the addition of colloidal substances to the bath.— It. S. H. 

Electrolytic Deposition of Alummium from Ethyl Bromide 
Solutions. H. E. Patten. Electrochem. Ind., 1904, 2 , 413. 

A 80X.i"TioN of aluminium bromide in ethyl bromide gives 
a dci)08it of crystalline aluminium, provided the solution is 
suflSciently concentrated and the current density exceeds 
0*0023 ampere per sq. cm. — R. S. H. 

Metal Deposition from Rapidly -Stirred Electrolytes ; 

Theori/ of . It. Amberg. Z. Electrochem., 1904, 

10 , 85'3— 855. 

iNSXii/iD of considering the effect of rapid stirring as con- 
nected with the virtual volume of the electrolyte, as in a 
previous communication (tliis d , 1904, GH4), the autho- 
applies Nernst’s theory of reaction velocity in heterogeneous 
systems. According to this theory, the velocity of reuctiod 
is conditioned only by the rate at which the differences of 
■concentration between the bounding layer, and the two 
. phases are equalised hy diffusion. — K. S. H. 


EUcirastatic Separaiion / Process of . F. 0. Schnelle. 

Fr. Pat. 344,068, June 14, 1904. Under luternat. Conv*, 
June 15, 1903. 

Thb invention relates to the separation of minerals, tho 
individual constituents of which possess varying de^n^s of 
electric permeability. The material is fed uniformly over 
the surface of a body of suitable shape, the sides of which 
are inclined, and the lower edge horizontal, and which is 
connected with one pole of a source of electric current. A 
field of intense electrostatic force is produced around the 
edge of the charged body by connecting the receivers 
placed below, with the earth, or with the other pole of the 
source of electric current. The particles of material, in 
falling from the electrically charged body, are projected 
varying distances according lo their electric permeability 
and are collected in separate receptacles. An oscillating 
movement may be imparted to the electrically charged 
body.— A. S. 

Titanium; Electrolytic K^vir action of from its O^zdes 

Elektrochem. Werkc (r. m. b, H. Fr. Pat. 344,099, June 
17, 1904. Under luternat. Conv., June 18, 1903. 

The electrolyte used consists of dry halogen salts of the 
alkaline- earth metals heated to moderate redness. Before 
or during electrolysis the titanium oxide is introduced into 
the containing vessel, as near as possible to the cathode. 
When sufficient current has been passed to reduce the 
titanium oxide, the electrolysis is discontinued, and, after 
cooling, the titanium is separated from electrolyte by 
lixiviating it with water and with dilute hydrochloric acid, 
tho alkaiiue-earth chlorides being recovered from the 
solution by evaporation and calcination, and used over 
again. — A. S. 


Anodic Solution of Metals and their Passzee State. 

0. Sackur. Z. Elektrochem., 1904, 10, 841 — 844. 

The author considers the anodic solution of all metals to be 
conditioned by one and the same reaction, viz., the discharge 
of hydrogen ions. For instance, with a divalent metal 
M + 211 M‘ * -i- H2. If the removal of the hydrogen 

can be effected by reaction with one of the discharged 
anions present, the metal will continue to dissolve ; this is, 
for instance, the case with chlorides, bromides, Sec . ; the 
velocity of reaction of tho discharged oxygon ions from 
most of tho other salts is, however, sometimes very low. 
The greater the catalytic influence of the particular metal 
used for electrode upon this reaction, the more easily 
will tliat metal dissolve. The author therefore considers 
that the power which metals possess of assuming tin* 
passive condition is inversely proportional to the magnitude 
of their catalytic effect in the reaction between hydrogen and 
oxygen.— R. S. H. 

Enolirh Patents. 

Metals such as Lead and Silver; [Etcctrolytir] Process 

for Ejctractiny from Ores. S. Ganelin, FriedennU; 

and Accumulatoreii Fabrik Akt.-Ges., Berlin. Eng. Pat. 
1767, Jan. 23, 1904. 

See Fr. Put. 339,819 of 1904 ; this J., 1904, 718.— T. F.B. 

Zinc from Sulphate Solutinzis ; Producing hy 

Electrolysis. C. D. Abel, London. From Siemens and 
Halske A.-G., Berlin. Eng. Pat. 16,396, July 25, 
1904. 

The current density nt the anode, either over its entire 
suriace or at separate parts, is from 20 to 50 times 
greater than that at tbe cathode. Platinum or platinum 
alloys may therefore he used as the anode, and electro- 
lytic ziuc, hard, smooth, dense, crystalline, and five from 
sponginess and nodules, is obtained. — B. N. 

French Patents. 

Electric Induction Furnace; JS^ew Systetn of . 

Schneider ei Oie. Fr. Pat. 339,010, Sept. 2, 1903, and 
Addition thereto of Nov. 12, 1903. 

See Eng. Pat. 28,805 of 1903 ; this J., 1904, 549. — T. F. B. 


Nickel or its Alloys; Manufachive of , G. H. Gin. 

Fr. Pat. 341,202, June 22. 1904. 

Nickel oxide, or an ore of tho oxide, is reduced in an 
electric furnace in jircseiice of silica and carbon, to obtain 
either a nickel silicide, or a double silicate of iron and uiekel. 
These are refined in a “four-canal” (Ger. Pat. 148,253), 
mixed with calculated proportious of nickel oxide or iron 
oxide, or a mixture of the two, according to whether it is 
desired to obtain pure nickel cr fcrro-nickel. Sulphur may- 
be eliminated in the piocess by addition of a small pro- 
portion of manganese siheide. — K. S. 

Alumina; Preparation of -^hy an Electro-Metallurgical 
Process. Soc. Anon. I^lcctio-Mctallurgique, Precedes 
P. Girnd. Fr. Pat. 344,549, July 4, 1904. 

The alumina is obtained as a by-product in the manufacture 
of lerro-chromium by utilising bauxite as a flux in place of 
lime. During tho process the bauxite becomes thoroughly 
dehydrated, and any silica and iron oxide it contains are 
reduced, so that tbe slag consists of nearly pure alumina. 

— R. S. 11. 


XII-FAm OILS, FATS, WAXES. 

AND SOAP. 

Oils and Fats ; Uses and Applications of . J. Lew- 

kowitsch. Cantor Lectures. J. Soc. Arts, 1904, 52 » 
795—805, 809—815, 819—832. 

Raw Materials. — In this country cocoanutoil and palm and 
palm kernel oils are still the principal vegetable fats ex- 
tensively used, but on the Continent other fats are largely 
employed, e.g., Chinese vegetable tallow and shea butter in 
Marseilles and the North of Europe. Only small quantities 
of these fats and other fats, such as mowrah-seed oil and 
mahwah butter, are imported into England. The use of 
fast steamers in place of sailing vessels has led to a great 
development of the commercial fish oil industry. As 
regards animal fats our chief sources of supply are now 
Australia, New Zealand, and the Argentine. Russia' no 
longer exports tallow, but imports it largely from Australia. 

Recovery of Oils hij Expression. — In modern installa- 
tions seeds rich in oil are frequently expressed in a hydraulic 
press known as a clodding press,” to avoid the exudation 
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of the^acf throngh the cloth in the pletes of the ordinery 
Anglo-American press. This press (see ftgnre) is provided 



vith a seed ketde at the top, in which are ojienings corre- 
sponding with the chamber in the hear! of the press or series 
of presses. The material is introduced into the circular 
press box, and each successive layer covered with a circular 
metal plate until the press is full, when pressure applied by 
the rain forces the box against the block at the head of the 
press. 'I’he press cake is broken up and pressed a second 
time in the Anglo-American press. In modern improved 
processes this second expression is also done in a press of 
the same type as the V clodding press,” so that the work 
becomes practically continuous. 

Hecoven/ of Oil by Extraction with Solvents . — The 
solvents employed on a large scale are still petroleum spirit 
and carbon bi.sulphide. The use of carbon tetrachloride in 
technical processes has been prevented by its high price, and 
by its physiological effect on the workmen, which resembles 
that of chloroform. 

Purification . — In the author’s experience manganese 
dioxide with hydrochloric acid is the best bleaching agent 
for tallow, and bichromate with hydrochloric acid for 
palm oil. Bleaching by ozone or oxygen is only used to 
11 limited extent. The author has found that the colour 
of oils bleached by certain ozone processes eventually 
becomes dark again. The old natural process of “ demar- 
garinatiun ” for cotton-seed oil has become too expensive, 
owing to the large storage room required, and has been 
largely replaced by an artificial proce.s.s of refrigerating the 
oil and senarating the “ stearin ” by means of filter- or 
hydraulic presses. This has led to the introduction of 
various oils (e.<7., arachis and Tunisian olive oils) as 
edible oils, which hitherto were objectionable on account 
of depositing ** stearin.” 

Lard Substitutes . — Special cooling machinery is largely 
employed. The melted mixture of fats is cooled by, means 
of a hollow cylinder through which flows chilled brine, and 
the sheet of fat deposited on the surface is removed at once 
by means of a pump. 




Chocolate F<if«.-^Tho ii)io»t sgt|gl)a««it!»titatof^ 
butter gre prepared from the harder portions of paim-nnnt 
and cocoanut oils, which lure made to oryetaluBe at a 
temperature alightly over the normal atmospheric tempera- 
ture, and the crystalline masB is expressed. To raise the 
melting points of such fats, animal fats are sometimes 
added as stiffening agents, hut, unless cerefttlly refined, 
animal fats, such as tallow and tallow stoaritte, may impart 
an unpleasant flavour to the chocolate. The author BU^|;ests 
the use of some of the tropical vegetable fats of h^her 
melting point as suitable for this purpose, e.p., margosa oil, 
mowrah-seed oil, &c. (see this J., 1908, 398). 

Burning Oils . — Rape oil is still largely used bn the 
railways in this country, whilst in Anurrica lard oil, and 
in Italy olive oil, are employed for the same purpose. The 
whiter qualities of whale and seal oil are still in demand 
for illuminating lighthouses. 

Lubricating Oils . — Rape oil is still the favourite lubri- 
cant for railways, and it is a curious fact that India should 
export nearly the whole of the rape-seed crop to this 
country, and import rape oil for her railways. The high 
price of castor o>l a few years ago gave an impetus to the 
manufacture of “blown” cotton-seed, maize, seal oils, &c. 
as substitutes. The author states that the suitability of 
thevc oils for lubricating purposes is still open to question, 
and that their tiuidcocy to gum and their low flashing 
points have been mentioned by many engineers as objections 
to their use. 

Paint Oils . — Attention is called to the suitobility of 
safflower oil and candlemut oil for this purpose. Linseed 
oil bleached hy sunlight still holds the first place as the 
oil for artists’ colours. The author has investigated several 
of the processes of bleaching linseed oil by means of 
ozone, and considers that they offer no advantage over the 
method of bleaching by sunlight. 

Boiled Oils . — At the present time most of these are 
prepared by heating linseed oil with “ driers ” to a tem- 
perature not exceeding 150® C., the process being carried 
out in a cylindrical vessel juovided with a heating coil and 
stirring arrangement. 

Sulphonatcd Oi7.v. -The price of castor oil is now so 
low that at the present time it would not pay to use other 
oils for this purpose. 

Hydrolysis of Oils and Fats (see this J., 1908, 67, 
1094). — Twitchell’s reagent, prepared by the action of 
sulphuric acid in exce.ss on a solution of oleic acid in 
aromatic hydrocarbons, gives a better emulsion with fats 
than either hydrochloric or sulphuric acid, practically com- 
plete hydrolysis being effected on heating the fat with 
1 to Ig per cent, of the sulpho-aromatic compound ip a 
current of steam, the initial reaction being promoted by 
the ]»resence of a small amount of free fatty acids. In 
the following experiments 100 grms. of the oil or fat were 
heated with 1 per cimt. of the reagent in open flasks ; — 


Oil or Fat. 





■ - -- 

Cotton 

Sf«d. 

W'liale. 

Rape. 

Lard. 

Tallow. 

Cocca- 

nut. 

Origin 

i\ aoicl 

5 -(57 

6-01 

2*16 

2*6 

11*15 

18*76 

value 









r 2 hours 

8* 7:1 

14-99 

8-4 

11*37 

16*08 

114*0 


7 >, 

({1*28 

48-69 

23*24 

38*66 

25*68 

221*4 


9 

py8 

68-72 

.30*69 

68*73 

43*44 

232*0 


12 

12!>*4 

72-42 

44*26 

82-42 

49*39 

233*2 


14 .. 

1.37 •<} 

80-8 

60*67 

90*81 

60*11 

2,36*2 


m , 

3-W7 

84-81 

; 53*6 j 

98-49 

62*08 

; 236*2 

Acid 1 

18 

ir,o-i 

I 85-82 

1 B6*4 1 

107-3 

63-1 

287*2 

ito » , 


89*68 

1 66 -C 8 , 

107-0 

68*85 ' 

1 287*0 

value -j 

' 22 ' 

157-y 1 

90-71 

60*72 

109*0 

66*6 

i 288-0 

after 

24 ][ ' 

161-4 , 

, 9r67 

67*91 1 

110-5 

67*11 

! 280*5 


26 „ 

164*8 1 

1 91-67 i 

1 59*68 

112*0 

60*82 

280*8 


28 1 

166-2 

91-7 

60-6 i 

116*2 

60*23 j 

1 289*8 


IW 

1 166*8 I 

94-69 1 

61*46 

118-3 

63*96 ; 

1 240*6 


»2 „ 1 

167*0 i 

97*88 ' 

61*61 

118-6 

66*2 1 

I 24G'» 



168-4 , 

98*07 ; 

61*87 , 

119*1 

67*8 1 

1 241*0 


L36 „ 1 

! 

168*9 i 

98*9 

62*8 ' 

120*2 

a8'8 

! 241*2 


The most thorough emulsion of all is obtained by means 
of enzymes, and this supports the author’s theory that the 
various agents used to bring about hydrolysis act a« 
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accelerators or “catalysts,” (he actual hydrolysis being 
effected by water. Moreover, in the case of basic materials, 
e.g,^ calcium oxide and caustic alkalis, a similar view can 
be held. Thus it is possible to effect complete hydrolysis 
by beating the fat with 1 i>er cent, of lime (as accelerator) 
in an autoflave under pressure, whilst in the case of 
caustic alkmis the more rapid hydrolysis may be attributed 
to the formation of a water-soluble soap, which assists the 
eiiiiilsification of the fat. — C. A. M. 

Soap and Candles ; Manufacture of . J. Lewkowitseb. 

t’autor Lectures. J. Soc. Arts, 1904, 52, 833—842. 
Candle Industry. — Iti the older processes of hydrolysing 
the fats to obtain the free fatty acids, the reaction is some- 
what slow, which the author considers may be due to in- 
complete admixture of the fat with the water. In the recent 
method of using seed enzymes in the hydrolysis, there is 
much more thorough (‘mulsification, and in experiments on 
a manufacturing scale cotton seed oil bus been hydrolysed 
up to 90 per cent, 'rallow is much more refractory in 
this process. Since, however, enzjmic hydrolysis at its best 
has not been quite eomplete, the author regards it as useless 
to the candle-maker. As regards Twitcheirs reagent (sec 
preceding ab'«tract) the author lias obtained the best results 
with the sulpho-compound of naphthalene. 

('otton Seed Oil coutaunny Free Fatty Acids, hydrohj.scd 
u'/tli 1 per cent, of Jlcag. nt. 

! Sr.lpho-iironiatio Coinpomul of < 



1 ^S'ardilliti- 

Anthra- ' 

PhtMiau- 


[ lene. 

oene. 

ilireuo. 

Oriisdnal acid v^lllle 

i 

. 1 H-a 

.S-.3 ; 

K-3 

■ lii hours 

. 1 ;«>•!» 

l.'i-Ol ‘ 

(2 3 

....... 

. 1 ]!»fi 

(!(r5 ; 

ir.o-y 

.Acid : l!)i 


112*4 1 

irai-t 

value 'Jii „ 

. 1 2ltr7 

147-2 i 

181 -0 

after 


I4S-Z i 

184-2 

au 


isys 1 

204-2 

4r)i „ 

! ■ !! 

202-8 1 

204-2 

In working on the 

large scale it i 

s necessary 

to use a fat 


; ia liable to cause bulging eventually. Hence spherical 
I autoclaves (see Fig. 1) have been introduced. The 
I oleic acid, separated by hot pressure from the solid 
i fatty acids, contains a considerable amount of “ stearin,” 
j which is deposited by cooling the mixture in tanks, or 
I more rapidly by means of Petit’s refrigerating wheel, 

1 This consists of a hollow tvheel through which passes 
i chilled brine. As it revolves it dips into a trough con- 
I taiiiing the oleic acid, and carries up a thin film, which 
j rapidly cools, and deposits “stearin” crystals. The crys- 
' talliiie mass is removed by means of a scraper, and falls 
I into a tank, whence it is pumped into a filter-press, 
j The separated crystals may then be added to a fresh 
' lot of candle material at a suitable stage, whilst the oleic 
acid may bo partially converted into solid eomi>ounds. 
This conversion of oleic acid takes place to some extent 
in the acid saponification process, where sulphuric acid is 
u^ed as the reagent, and the latter process is therefore a 
favourite one for working up poor material containing 
little glycerin, Tlie loss from the destruction of glycerin 
is compensated by the increased yield of solid candle 
iiiuterial. Thus taking the yield of palmitic and slearic 
acids from tallow to be 45 to 47 per cent, in the auto- 
clave process, the } ield of solid material from the same fat 
by the acid saponification process is about 03 per cent. 

Soap Industry . — A machine devised by the author 
(this J., 1893, 597) for rapidly cooling soap has proved 
unsuiluhk* for household soaps, owing to its destroying 
their crystalline structure. Hut the same principle (that of 
tile candle-moulding machine, Kng, I’at. 4581 of 1893) 
has be(*n embodied in a recent patent by Schnetzer. 
Klunipp’s apparatus for the same purpose resembles a 
copying pre''8 vith closed sides, in which the hot soaj)- 
can he lapidly cooled snd compressed, hilst ^chrauth’s 


with the addition of a small i»ercentage of free fatty acids, 
since otherwise the reaction does not start rapidly. This 
process has been iiitroduceil into several works in the 
United States as specially suitable for low-class material 
that could not ho proritabiy worked in an autoelave. It 
bus the drawback of yielding scme\Nhat dark-eolonred 
fatty acids, which are unsuitable for soap-making. Jn 
the processes in which the hydrolysis is carried out by 
im’ans of an accelerator in an ante clave, the high pressure 






Fig. 1. 


Fia. 2. 


ranma 








Fig. 3. 


afem is based on the principles underl^^inp: both the pro- solutiou.s from the acid saponidcation process, it is necessarv 

jding patents. The development of the uses for nitroglycerin to use similar apparatus to that illustrated in the preceding 

as made it profitable to recover glycerin from the soap leys, for soap-lye glycerin, since otherwise the calcium sulphate 

nd in England, America, and France this is done in the most that separates out on concentrating the liquid would form 

nportant soap works. Numerous attempts have recently a crust on the tubes and reduce the evaporating effect 

een made to obtain the glycerin from the fats first, and then In the earlier attempts to recover glycerin from soap 

) convert the fatty acids into soap. Autoclave methods lyes the concentration was carried out in fire-heated 

ried and found wanting in this country arc being revived pans, the sides of which were kept free frpm deposit 

n the Continent, and, in order to lessen the darkening by stirring and scraping devices. Then tube evaporators 

ffect of the autoclave process on the fatty acids, reduced heated by steam were tried, but it was found that the 

ressure has been employed, with the result that whilst a tubes were liable to be completely stopped. The author 

etter-looking product has been obtained, there is from 15 i has therefore patented the apparatus shown in the Figs. 
I 20 per cent, of unsnponified fat present, the glycerin 2 and 3, which have proved suitable in practice for the 

1 which it does not pay to recover subsequently from the concentration of such leys. It will be seen that the heating 

)ap leys. It is, however, acknowledged, even on the Con- surface is kept cleau by a mechanical arrangement, so th« 

nent, that first-rate soap cannot be produced by the the salt falling to the bottom can be drawn off into* a vessel 

utoclave process. beneath. This apparatus, is constructed in single effect 

Snjl Soaps, made from autoclave material, and so con- end double effect, the latter combining a tube evaporator 

lining little glycerin, are dark in colour, unpleasant in with the apparatus as illustrated by Figs. 2 and 3. The soap 

ppearance, and will not “ hold water.” Moreover, the leys are concentrated in the vessel, B, until they reach the 

bsence of glycerin from soft soaps is objected to by point at which the salt begins to deposit. They are then 

oollen manufacturers, since the glyoeriu gives a gloss transferred to the vessel A, and the boiling continoed the 
ud soft feel to their best materials, €.g., cashmeres. salt being meanwhile removed as it falls out,natU eveutnally 

Hecovery of Glycerin . — In modern works the old Wetzel the glycerin reaches a concentration of 1*3 gp. gr., when 

in has been replaced by a vacuum-tube evaporator similar it is withdrawn. A triple effect apparatus is conitracted 

> those used in sugar works. In the case of glycerin on similar line".— C. A. M. 
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Olive Oil f Formation of Free Acid and Production of 

Fancidity in . It. INfarcille. Essay at the Oil 

Culture Congress at Sfax ('J’unis). Chera. Centr., 1904, 

3, 10C4. 

Thb formation of free acid is due chiefly to the action of 
lower organisms, esjieeially mould fungi, which secrete a 
ferment capable of hjdrolysing fats and aa.similating the 
glycerin produced. The formation of acid frequently occurs 
m the olives tliemscdves, when they are hndly pr<;served. j 
The production of rancidity, on the other hand, is caused i 
by the absorption of atmospheric oxygen ; the uusaturated 
fatty acids become saturated and in part arc decomposed, 
'fhe absorption of oxygen is accelerated hy heating and 
still more by exposure to light. The harsh and astringent 
taste characteristic of rancid olive oil is due to the formation 
of volatile fatty acids. The author recommends that the 
freshly-picked olives never be preserved for more than three 
to four days in heaps ; that separation of the oil from the i 
“ margines” be effected more expeditiously ; anil that the oil j 
be preserved in flask-shaped ve&sels of yellow glass filled up | 
to the nock. — A. S. | 

liefrartomvier Scnlr for use with Fats and Oils ; Com- [ 

parativc . A. E. Leach and II. C. Lytbgoe. X.\l 1 1. 

page 1 1 1 d. 

Cholesterol. A. Windau.*; and G. Stein. XXIV., I 
page 1117. ^ ! 

Yeas! ; Some ('onslihwnU of . O. Ilinsbcrg and 

hi. Jloos. XVil., page llo7. 

! 

I English Patents. ! 

Substances of Fully Nature that are Hard at Ordinanf j 

Temperatures ; Method of Rendering Flattie. F. i 

Lausen, Aarhus, Denmark. Fng. Pat. 1 7,806. Aug. 17, ' 
1904. 

The material is subjected while in n soft condition to the i 
action of a current of cold air or other inert gas. The gas j 
may be introduced under pressure, and then allowed to i 
expand suddenly, with the result that the heat absorbed b}^ 
the expansion causes tlie material to soli<lifv and retain I 
particles of gas distributed throughout the ma.ss. — C. \. iM. 

Glycerin and Other Products from JJis! liters' Wash and | 

other Industrial Liqnuh ; Process for Obtaining . ' 

L. Kiviere, Pans. Eng. Ihit. 16,836, July 30, 1904. 

See Fr.Pat. 338,962 of 1903 ; this J., 1904, 1035.— T. F. K i 

Uniteb States Patent, 

Hgdroxy stearic Acid; Process of Making . W. Al. 

llurton, Assignor to Standard Oil Co., (Jiieago. U.S. 
Pat. 772,129, Oct. 11, 1904. 

Oleic acid is diluted with a liquid hydrocarbon of the 
paraffin series, and is converted into a “ saturated oleic 
acid ” by adding a .suitable polymerising agent, e.g., sul- 
phuric acid ; steam is blown through the mixture, and the 
aqueous portion is separated. On adding hot petroleum 
spirit to thfe oily portion and cooling the solution, hydroxy- 
stearic acid crystallises out. — T. F. B. 

Fhencii Patents. 

Oils and Sulphonated Fats ; Manufacture of Compounds 

from . J. Stockhausen. Fr. Pat. 344,125. June 

18, 1904. 

Claim is made for emulsions miscible with water in all 
proportions prepared by mixing an oil (notably miueral 
oil) or carbon tetrachloride with the gelatinous soap 
obtained hy saponifying sulphonated castor or other oils. 
(See Fr. Pat. 263,578.)— C. A. M. 

Glycerin ; Ejctraction of from Industrial Liquids 

containing it, and notably from Distillery Residues. 
E. A. Barbet. Fr. Pat. 344^03^ April 1C* 1904. XVII, 
page 1108. 


Soap ; Machinery for Manu facture of-—^. Soc. Talvande 
Fr^res and Douault. Fr. Pat. 344,006, June 15, 1904. 

The liquid soap runs from an upper tank iuto a series of 
vertical rectangular moulds, round which circulates a 
current of cold water. Above the tank is a funnel in 
which the pressure of the liquid soap compensateH for 
the contraction caused by the solidification of the material 
in the moulds. When the soap has set, the upper tank 
and funnel are removed and the moulds emptied by meanst 
of pistons which force ihe slabs upwards against a system 
of cutting wires. — C. A. Al. 

XIIL-PiaMENTS. PAINTS; RESINS, 
VARNISHES: INDIA-RUBBER. Etc. 

(.1.)— PIGMENTS, I'AINTS. 

Lead Compounds [ White Lead] ; Raw Materials for the 

Preparation of . M. Liebig. Z. angcw'. Cbem., 1904, 

17, 1671—1672. 

The lead for white-lead preparation must be as pure and 
soft as possible. A trace of bismuth favours the oxidation 
of the metal; iron and copper hinder it. The latter metala 
are estimated colonmetrieally by dissohiug in nitric acid, 
precipitating the lead as .snlpluite, evaporating to small 
bulk, and adding to one half potassium thiocyanate, to the 
other ammonia. The eclours stiuck are compared with 
tho.se of iron and copper solutions of known strtmgtlis^ 
The coke used to prepare carbonic acid must hi; thoroughly 
burnt and desulphurised, or lead sulphate will be formed, 
Avhich protects the* metal from the action of the acetic acid. 
For the German (chamber) process 15 per cent, acetic 
acid, for tlie French (drum) process Ht) per cent, acetic 
acid is used. Its strength is determined hy titration with 
alkali and phenolphthalem. The sodium nitraty for litharge 
and nitrite preparation is “refined saltpetre,” eontaiuing 
96— 97 per cent, of sodium nitrate. It is usual to determine 
in samples of it the moisture and tlu' chloride ; the latter 
should not exceed 0*05 per cent. A direct determination 
of the nitrate by the nitrometer is also sometimes advisable. 

— J. T. 1). 

While Lead ; Manufacture of , by the German 

(Chamber) Proeess. M. Liebig. Z. augfew. Chem., 1 901, 
17, 1672—1673. 

Several indications help to control tliis process. The 
temperature should be kept at 59'' — 60" G. A slight excess 
of acetic acid should always be present, so that the lead 
acetate draining away should he family arid. The per- 
centage of acetic acid in the evaporation pans should be 
0*6 — 0-9. If a test shows more than this, there is too much 
acid or too little water; if the former, the lead-acetate 
I drainage will be high, both in acidity and in lead content. 

1 Lack of water and of carbon dioxide is shown by the 
I formation of stalactites of acetate oj- basic lead acetate. Too* 
j much carbon dioxide is to be avoided, as it converts the 
I lead hydroxide into carbonate, and lessens the covering 
j power of the final product. If the chamber, on inspection 
I after 14 days, does not show a sufficient corrosion, the cause 
j is hard lead, sulphur in the coke, or lack of air. In the 
I first case, a repacking with new lead is the only remedy. 

I In the second, a thorough washing with water may be 
effective. In the third, additional air must be allowed to 
j enter. With insufficient air, a yellowish or reddish tint in 
I the product, due to the formation of siiboxidos, is often 
I seen ; this disappears on further working of the chamber, 
j In the grinding process, any adhering acetate is precipitated 
I by alkali ; the waste waters must be tested to see that 
{ neither lead acetate nor excess alkali is contained in them, 
j The white lead should not be dried at a temperature above 
70'^— 80® C., or it is apt to assume a yellow or brpwnish 
tint.— J. T. D. 

White Lead; Manufacture of hy ihe French [DrtimJ 

Process. M. Liebig. Z. angew. Chem., 1904, 17 , 1674. 
Tub litharge used must be calcined to oxidise any metidlie 
lead and decompose any peroxide it may contain. To te«t 
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vhen sufficient carbon dioxide has been added to the basic 
acetate prepared from this Jitharge, a 1 per cent, mercuric 
chloride Solution is used, and the process judged by the 
amount of the precipitate formed. In the finding process 
metallic lead, lead acetate, and lead sulpliate should be 
tested for. — J. T. D. 

Red Lead ; Manufacture of . M. Liebig. Z. angew 

' Chem., 1904, 17, 1674— 167.L 

Tub temperature in the furnace should not exceed 300'" 

350^ C., or loss of oxygen is likely to occur. lu red lead 
used as paint only the tint and the fineness are of import- 
ance. The latter is judged by suspending 10 grms. in 
Avafer in a tall narrow cylinder, and noting the times of 
clearing by settlement through each successive 10 e.c. 
Impurities of lower specific gravity can also be sometimes 
detected in this way. Il(;d lead for glassmaking must be 
free from adulterations, and from iron and copper. To 
test, the sample is dissolved in nitric acid (sp.gr. l‘iU), and 
oxalic acid added till all peroxide is reduced. Any residue 
is examined for barium sulphate, ferric oxide, ground brick, 
&c. The filtrate, after removal of lead, is tested for copper 
by ammonia, and for iron by thiocyanate, lied lead for 
matchmaking is valuable in proportion to the peroxide it 
(‘-ontains ; this may vary from liH or .'}(• to 33 per c(*nt. 
Orange lead is usually made from white lead produced by 
the Trench method ; it is less dtmse than ordinary red lead, 
and has a more vivid colour. — 1. T. 1). 

United States Patent. 

Lakcfifrom Sulphur [Su/phide] Dyes ; Process of Making 

. K. tiley, Assignor to Act.-Oes. f. Anilinfabrik., 

Perliu. U.S. *Pat. 772,93], Qct. ‘Jo, 1904. 

See Tr. Pat. 341,246 of 1904; this J., 1904,873.— T. F. B. 
French Patent. 

Lakes i Production of [from Azo Dyestuffs], 

Farbeiifabr. vorm. F. llizel ct Uie. Fr. Pat. 344,39.) , 
June 28, 1904. TV., page 1085. 


(7?.)— RFSTNS, VAKNTSHi:S. 

United States Patents. 

Pine Oils from Wood ; Process of Manufacturing . 

F. S. Clark and F. A. Harris. U.S. I’at. 771,8.59, 
Oct. 11, 1904. III., page 1082. 

Linoleum; Material for Use as a Substitute for . 

E. V. Claiiseu, ^NOrre j\eb(‘l and C. A. lleilmaiin, 
Skjmlskcir, Denmark. U.S. Pat. 773,276, Oct. 25, 1904, 
See Eng. Pat. 19,233 of 1903 ; this J., 1903, 1358.— T. F. B. 

Floor Covet mgs and Plastic Wall and Ceiling Facings; 

Manufacture of , (1. U. Schmitt, Munich, Germany. 

U.S. Pat. 773,427, Oct. 25, 1904. 

Claim is made for floor-covering material consisting of 
liuoxyn (100 parts), rosin (30 parts), turpentine (30 parts), 
and waste-paper pulp containing 20 per cent, of water 
(150 parts). A plastic mass, obtained by heating these 
ingredients together, may be worked into slabs, strips, &c., 
suitable for wall and coiling facings. — C. A. M. 

French Patents. 

Gum [aTuI Hesots] ; Process for Dissolving Hard and Semi- 

hard . H. Terriise. Fr. Pat. 344,300, June 25, 

1904. Under Internat. Conv., June 30, 1903. 

SasiEng. Pat. 14^554 of 1903 ; this J., 1904, 553.-1. F, B. 

(C.)— INDIA-RUBBER, &o. 

Gutta-Percha; Occurrence of Cinnamic Acid Esters in 

different Kinds tf . P. van Romhurgh. Ber., 

11)04,37,3440-3448. 

From the resin of a spcdiihen of ,,gutta«pcrcha from Dotch 
New Guinea, the author isolated an amorphoua substance, 
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which, when boiled with alcoholic caustic potash, yielded 
cinnamic acid and an alcohol melting at 177®-- 178'^ C. and 
containing 84 • 3 per cent, of carbon and 11* 85 per cent, of 
hydrogen. F rom the rosin of gutta-percha from Palaquium 
calo^hyUitm^ two substances were isolated, melting at 
145 and 228° C. respectively, both of which were found to 
be esters of cinnamic acid. A cou\poand closely resembling 
the high-melting product from the gutta-pereha of Pala- 
quium caiophyltum was isolated from i low-grade commercial 
gutta-percha from Amsterdam ; alter repeated crystallisa- 
tion from ethyl acetate, it molted at 237*5° C. (oorr. 
242° C.). When boiled with alcoholic caustic potwib, it 
yielded cmnamie acid and an alcohol melting at 310° ( 3 . The 
same alcohol was also prepared from the high-melting ester 
of cinnamic acid isolated from Palaquium calop&Uum. 
Tschirch’s crvhtabalban (this J., 1903, 1250) was found to 
he identical with the ester of cinnamic acid, melting at 
237*5° described above. The presence of esters of 
cinnamic acid wa.s also proved in a number ot other kinds 
of gutta-percha, (uitta-percha from Payena Lcerii is, how- 
ever, free from esters of cinuamic acid, — A. S. 

Vulcamsaiion-CocJJicients. C. O. Weber. Gummi-Zeit 
1904, 83—84. *’ 

The author originally introduced the vulcanisation-co- 
efficient of india-rubber entirely on technical grounds, and 
agrees with Esch that they should be calculated as the 
percentage of sulphur to pure india-rubber and not the 
]»ercmtage of sulphur in the vulcanised product. When 
given in this maniier, difierent coefficients can be compared 
directly without further calculation. The author cannot 
confirm Frank’s statement that, some rubbers contaiu resins 
which are converted during vulcanisation into sulphur com- 
pounds insoluble m acetone. On the other hand, he has 
almost invariably found the amount of matter soluble in 
acetone greater alter, than belore, vulcanisation.- -J. K. B. 

India-Rubber ; Behaviour of — towards Solvents* 

G. Fendler. Gummi-Zeit., 1904, 19, 43 — 45. 

Owisa to the very contradictory statements made by 
(litfereat writers, the author undertook the determinatioa 
of the solubility of some 26 varieties of india-rubber, 
in ether, light petroleum spirit, benzene, and, in one or two 
cases, in chloroform and carbon bisulphide. The results, 
which are given in the table overleaf, show that Weber’s 
statement that rubber is absolutely insoluble in ether, Is 
([uite incorrect, ether being, on the contrary, a good solvent, 
m most cases equal, or nearly equal, to petroleum spirit 
ami benzene. Some kinds of rubber are not entirely 
soluble in any of the rubber solvents, but contain insoluble 
rubbor-like constituents which swell up but do not dissolve. 
These insoluble portions vary in their behaviour towarda 
the different rubber solvents, and their presence can only 
be accounted for by assuming them to be cither oxidation- 
products formed during the coagulation process, or the 
result of the action of sulphurous acid given off by the 
burning Urikuri nuts. Further experiments by the author 
show tliat petroleum spirit dissolves the least highly oxidised 
constituents of india-rubber, and probably could be used for 
a rough separation, as in fat analysis for the separation of 
oxidised from non-oxidised unsaturated fatty acids. The 
portions insoluble in petroleum spirit but soluble in benzol 
contained, in two out of three case#, considerably more 
oxyg^ than the portion soluble in petroleum spirit. Closely 
associated with these partially oxidised constituents of 
india-rubber is the question whether they arc estimated 
as pure rubber by Harries’ “nitrosite” method (this J., 
1908, 87.5), and from the analyses given it appears they are, 
so long as they retain their rubber like condition. Th© 
author concludes that the valuation of rubber by precipita- 
tion from its solution in petroleum spirit and estimation of 
the resins is the only reliable method, and th6 nitroeito 
method is only applicable to the analysis of vnlcanii^ 
rubber, where the amount of rubber substance originally 
used is required to be known. Chemical analysis of rubber 
alone is not sufficient; but should go Fand iti hand 
technical valuation, as the conditions resemble those % the 
valuation of wine, \rhieh cannot be dei^jninc^' 
analysis. 
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Urn I id. 


Para (crudiO ' 

la, Pam, (crude) ! 

Para (washed; { 

.. sheet I 

Neirroheart (crude) 

( Manual teira), llio-Platten from Prazil | 
(crude). j 

la. Manicoba (crude) j 

Manicoba (washed) i 

AVestind. scnips (crude) i 

Mexican scraps (crude) 

Guatemala (sheets) (crude) ' 

MadaKnscar (crude) , 

Gnlubar (crude) 

Ordinary red hall rubber. Upper (Vmgo (crude) 

Hoot rubber, Moznnihupie (crude) 

Kainerun clusters (crude) ' 

lied CoiiRO Thimbles (crude) 

Isaut?i (Africa) (crude) ■ 

Monihot Glayiovn, Past Africa (crude) 

Manihot Gluzinvu Togo (cru<le) 

la. Borneo (crude) ! 

Borneo (ciude) 

Oylou.Para (crude) , 

Bissao (Portuguese (iuiuca) (crude) 

la. Java 


1 eroentago of Pure India-Babber jirecipitated 
by Alcohol from the followiM solutions Indm-Bubbor 
after flltraiion th||ti'igh Glass Wool. 


Ether. 

Petroleum 

Bpirit. 

Benzol. 

jCUlomformJ B 

1 1 

Per Cent. 

Per Cent. 

JVr Cent. 

1 Per Cent, Por Cent. 

(n) 4(1*67 

(a) 3:i*oo 

1 68*51 

(5) 47*20 

(6) 35*50 

1 77*41 1 04-38 

89*00 

94*17 I 

I 95*11 

1 • ■ 1 .. i 

95*56 

95*44 1 

95*41 


97*00 

fH}*00 1 

96*41 


(t8*09 

67*40 1 

89 -5 J 

.. j 

75*54 

80*95 i 

95*15 


86*50 

93*;t4 j 

92 -(JO 

, ** 1 


Insoluble 

Residue. 


Swollen 


Swollen 

Swollen 


81-fiO 

O.'i-Ol 

95-8:1 

S.-,T»U 

H7-92 

df75 

'.10 ';w 

47-80 

.5P75 


89*20 


80-00 

84- 00 

81*75 

09-75 

72-90 

85- I7 
94-00 


80*07 

95*2.5 
90*75 
K9*B0 
80*2.5 
92*51 
05 ‘25 
9:P07 
40-00 

9t*s:{ 

.57*92 

89*00 

81*77 
85 -Ha 


Sir 60 
70-92 
80*80 
92* JO 
94*51 


78*20 


92*(W! 
9.5*12 
88 ‘22 
78*11 
92*50 
07*9(5 
89*07 
50*78 
9:t*67 
5.S-11 


I 89*7.5 

I 79*20 
I 84 59 


72*25 
9(5 '07 
90*50 
92*00 


f (n) 81-10 
I 80-87 


> 


82*27 


r Partially swollen 
'j Greater part 
C hetero/ieneous. 

i 


I Heterogeneous 
I Heterogeneous 


St'OO 
’ 85*00 


' Hotel ogeneous 
, Partially 

' heterogeneous. 

, Partially swollen 
j Hvvollen 

Greutei part 
1 swollen. 

, Holerogenoous 

i Swollen 

I Iletei’ogoneous 


Resin. 


Per Cent. 
2*09 
4*55 
2*67 
3*66 
7*10 
2*50 
6*34 


|} 


3*60 

5*20 
3 *.50 
11*67 
17*66 
8*00 
29*8:i 
4*83 
2*25 
4*60 
3*0i 

0*15 

7*06 

6*20 


' 8*60 

I 21*64 

I 2*09 

I 4*80 

5-20 


By heterogeneous is meant containing foreign matter, sucli as sand, dirl, «!tc. 


— J. K. B. 


Hnhher, particularly Crude Jivhber ; New Methods for the 
Analysis of . G. Fondler, XXIIL, page 1117. 


XIV.-TANNING: LEATHEE. GLUE. SIZE. 

Quebracho Extract ; Detectio7i of Adulteration in . 

T. Koerner and 1*. Diillberg. XX 111., page 1115. 

Feknch Patents. 

Leather and Skins ; Process for Cleaning and Colouring 
. J. Kjeldsen. Fr. Put. 343,981, June 13, 1904. 

The use is claimed of a solution of steuiic acid in benzene 
or other biinilar hydrocarbon, to which is added a con- 
centrated aqueous solution of an alkali or alkaline carbonate 
or a solution of alkaline earths or hicarhonates of ihe same. 1 
Or the benzene may ho mixed with on excess of ammonia 
together with a suitable colouring matter and some lanoline. 

— F. D. T. 

Shins and Leather ; Process for Treating Partially 

Prepared . II. W. Southworth. Fr. Put. 344, 44i, 

June 29, 1904. 

The skins which have been previously cleaned, are plunged 
into water containing a small quantity of ferrous sulphate. 
They are thipn allow-ed to drain and afterwards immersed in 
a bath composed of glycerin and a solution of about one 
part of acetate cf alumina to from four to eight parts of 
water. After they have been partially dried, they are 
rubbed with a mixture of castor-oil and alcohol and piled 
on each other until they are completely saturated. Finally 
a mixture of oil, beeswax, ci* gum lac, to 5vhioh a little 
rubber may be added, is allowed to thoroughly penetrate 
the material. — F. I). T. 


XY.-MANUEES. Etc. 

Limei Determination of in presenci of Phosphoric 

Acid. K. K. JfirvineD. XXIII., page 1114. 


English Patents. 

Fertiliser, and Process for Making the same . X. 

van Laer, Burton-on-Trent. Eng. Pat. 3170, Feb 9 
1904. ' * 

Prised jeast is mixed with from 2*5 to 10 per cent, of 
sodium or potassium nitrate and allowed to liquefy and 
ferment for about 24 hours. Other salts of potassium, 
sodium, magnesium, phosphorus, or ammonium may he 
used to cause liquefaction. During fermentation from 5 to 
10 per cent, of soot is added and afterwards tlie pasty mass 
is treated with about 10 per cent, of mineral superphosphates 
together with from 15 to 10 per cent, of finoly-powdered 
nnslaked lime. The final product is air dried, if necessary, 
disintegrated and screened. — W. P. tS. * 

InsecUkillvr adapted for use as a Manure. Jl. and M. 
.Icnkncr and .1. Pleyl. Bng. Pat. 19,008, Sent. 3, 1904. 
XVI 11. ('., page 1109. 

Fbenoh Patent. 

Glycerin ,• Extraction of from Industrial Liquids 

containing it, and notably from Distillery Residues 
E. A. Barber. Fr. Pat. 344,036, April 16. 1904. 
XVII., page 1108. 


XVI.-SUGAE, STAECH. GUM, Etc. 

Sw^ar Cane Fibre ; Hydrolytic Products of . 

C. A. Browne, jun. XIX., page 1 1 10. 

Syrups of Acid Fruit Juices} Inversion of Sucrose 

in . [i. Queriault. J. Pharm. Chim., 1904, 20 

407—^08. ' 

The author has observed that sucrose is inverted less quickly 
in the symps of acid fruit juices than in a sugar solution 
containing un equal or even less percentage of added tartaric 
acid. The following table gives the results obtained by 
diluting 10 grms. of syrup to 100 c.c., and observing the 
rotation in a 200-mm. tube. 







xcm 

Tartaric . — — -jp™ — _ 

Acid. After | After Affeer^ After 

I week, jfi weeks. ,HtKmM 2 monAg 


Tartaric acid 
(Codex). 

JKaapberrieA 

Blackcurrants .. 

mulbuiTiei 

<Jheri‘ios 

Quinces 

nriirl 


‘Tartaric acid .... ^ 0*500 | 0 18 ' 0 82 | i 4 | ^ .84 

He suffge.sta that the presence of ulbuminoid matters in 
fruit juices maj exercise a retarding action on the inversion. 

—L.J. deW. 

Sugar Solutiofia ; Boiling-Points of . H. Claas.^eu. 

Z. Ver. deutsch. Zuckeriud,, 1904^ 1159 — ii69. 

Two series of determinations were made. In the first* 
solutions of pure sugar, and syrups such as occur in the 
manufacture of beet sugar, were brought to boiliug in a 
steam-jacketed copper pan of 22 cm. diameter and 2.5 cm. 
height by passing in well-dried live steam. The concen- 
tration corresponding to each temperature of ebullition was 
ascertained by taking out samples and estimating the total 
solids and rotatory power. The second series of experiments 
was made upon factory syrups only, in the full-scale vacuum- 
pans of a sugar works. For the tables of figures obtained, 
the original must be con.sulted; they go to prove that the 
increments by which the boiling points of saccharine solu- 
tions rise with concentration, are the same m vacuo and 
under atmospheric pressure. — W. A. C. 

Defecation [^Siigar'] \ Electrolytic , II. (daassen. j 

Z. Ver. deutsch. ZueUeriud., 1904, 1 157 — 1158. 

Against the view* of Gurwitsch (this J., 1904, 993), the 
author niaiutains that electrolytic methods have no prospect 
of competing successfully with existing proce.ssea of defeca- 
tion. In the treatment of molasses by the strontia or lime 
process the products are (1) a bright syrup from which a 
high yield of sugar is directly obtained, and (2) the Avhole of 
the non-.sugar originally jiresent, which is worked up into * 
whatever is most profitable, c.g., cyauides at the present 
time. By Gurwitsch’s electrolytic process (this J., ibid), on 
the other hand, only about one-half of the non-sugar is 
Tecovered, whilst the purified syrup has only 75 degrees 
of purity, and leaves about 50 per cent, of the original 
molasses as an uncrystallisable syrup. The proposed sale 
of the latter as an edible syrup is deprecated on account of 
the mercury with which it has come into contact. Finally, 
the initial cost of an electrolytic plant would certainly not 
be less than that incurred in the rival process. — W. A. C. 

Dextrose; Indicator for Use in the Quantitative Deter- 
mination of with FehlingU Solution. C, Griggi. 

XXIII., page 1117. 

United State* Patent. 

Milk Sugar; Process of Making . S. R. Kennedy’, 

Philadelphia. U.S. Pat. 772,517, Oct. 18, 1904. 

Milk is concentrated to a density between ll®and27 'B., 
the condensed product is subjected to a temperature ap- 
proaching 32® F. until the sugar crystallises, the sugar 
i’rystals are removed in a ceUtrifogal apparatus, aud washed 
with alkaline water at a temperature below .50® F. The 
salts of the mUk may he recovered by evaporation of the 
washing liquors and recrystallisation.— J. I’. B. 

Fbenoh Patents. * 

{(Sugar JEjcfrao#»o»3 Protection of Beetroots and Sugar 
Cane frm the of the Air dunng Treatment, 

G. Ta»er. Fr. Pat Aug. 24, 1908. 

Tfli prmai of tedueli:^ tho beetroots or sagar 

ohi>, palp, Sbc,^ is coyhidted in A ressel, froal whieh I 


the oKpmd ' 

(e g,, the gases fieont the nuiMirSH 

conv^^ to the diffusion 'tOSihiTs, nrMcdS* 0^ hwd^ Si 
cios^ apparatus ia an athiospboiKi ,of inert ga*; whiel 
precludes the entry of air at any P, B. 

Sugar, luicet Pre^ratorg Treatment t^Me^trpo^ or $itgm 
Corw /or Extraction ^ m order to Mnmoki 
the Yield. &. Tauer. Fr. Pats 889,000. Aurr . ^ toot. 


s 889,000, A«g/a5, 1901. 


The saccharine material (beetroot or cafie) iS fodnoed tfl 
pulp or ground, and before extraction of juice, is healed 1>y 
means of waste flue gases (previously cooled to a 
ture preferably not below 90® C.) to between 60® and 100® C 
(preferably 85° C.) before the juice is extracted therej^mn, 
The gases which have served for heating the reducal^thiefial 
may be subsequently utilised for protecting the latter from 
the action of the air during conveyance to the beaters and 
during the process of reduction.— J. F. B. 


IVn.-BREVftN(}. WINES. SPIRITS. Etc. 

' Barley; Methods and Apparatus for Testing the Qerwd* 

native Capacity of . H. Wiohmann. Allgem. Zells. 

f. Bierbrau. imd Malzfab. ; through Wooh. f. Brau.. 1004. 

21 , 686 - 688 . 

The author has carried out a series of comparative tests on 
the germinative power of different barleys, - detenahilng 
(a) the germinative energy, i.e., the proportion of coms 
which had germinated after 72 hours j (6) the total gef- 
miuative capacity. The value of the different metbochi 
8pi)aratu8 was judged by the magnitude of the results 
obtained and by the closeness with which the germinative 
energy approaclied the total germinative capacity. Only 
three of the apparatus tested were in any degree satrsfiictQiy ; 
these uere ; Aubry’g germinating box, with a germinating 
bed consisting of filter-paper on a glass plate, 600 corns per 
test; Schbojahn’s apparatus, with a germinating bed of 
sea-sand on a perforated porcelain plate, 100 corns per M i 
Schonfeld^g germinating funnel, without germinating bed, 
1,000 corns per test. Of these, Schdojann’s apparatus is 
perhap.s the moat reliable, but it does not quite answer all 
requirements, on account of the small number of corns 
tested, and it would be necessary to perform five determi- 
nations simultaneously for testing one sample. It may, 
however, be relied on as a convenient means for oontrolUog 
results yielded by other apparatus in important casm* 


bcbOnfeld s germinating funnel was found to be VC17 stiuple 
and generally satisfactory, giving maximum values within 
72 hours, but in one case of a freshly harvested barley it 
gave very deficient results as compared with two other 
apparatus. — J. F. B. , 


I Barley- Germination Tests: Comments on WtcKnmm^O 
.4rtif/e (see preceding abstract). F. SohOnfeW. Wooh. 
f. Brau., 1S04, 21, 688—689. ,, 

In reply to Wichmann’s criticisms, ihe author points out 
that with all germinating apparatus small errors in . maul** 
pulation readily lead to incorrect results | this is mqst 
marked in the case of over-steeping. As the result of 
hundreds of tests on different barleys, carried out with ^ 
glass germinating funnel, the author presoriM a period^ 
live hours' steeping. With sound, barle^. this period 
scarcely ever leads to over-steepiog, but it may easily 
so in the cape of freshly-harvested, unmatured bar|s^ 
especially with small-corned and rain-damag^ samploii 
The defect of over-steeping, which causes a vmry Ikigp^s; 
crease of the germinative capacity, may easily Im remndS 
by curtaiHog the time of steeping to 8-*^4 hoqrf; sSSm< 
operator can detect such errors, due to exeeaslya - 

by conducting two parallel tests, one irith 
the other with five hours' steep. , In this way 
gained hy whii^ tlie period < fteeplnf^m^ 
accordance with the aopstitution of ahe nhiky, so 
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to ill three dajv, which i4eDtie»l 

liito toelt^ ^enhinativc capacity F* R ^ 

ilfiiiit y^inisUytit. H, A. Hunieke. J, Ainer. Chezn. Soo., 
1904,36*1211—1200. 

Til author has esamioed the effect of variatipn in the 
DofCiiture conteint of toah on the yield 6f extmet. Soihe of 
4he results obtained with Wisconsin malt are shown in the 
tollowinj^ table. The fine meal was Obtained hy grinding 
the malt in a coffee>raUI, whilst the three coarse grades 
were obtained by grinding in a Seek mill set at the marks 
indicated. 


POrototagdof 

Idoiature. 

Percentage of Extract on Dry Material.' 

Fine. 

0. 

j 25. 

60. 

4*46 

74-26 

78-12 

i 71-23 

68*63 

6*82 

73-91 

72-18 

69*99 

70*02 

7*S» 

74-26 

71-66 

j 68*58 

4:j-3i 

9‘6e 

78*«1 

70 *68 

1 65*47 

87*69 

11-45 

78-71 

69*41 

60*70 

30*76 

18-23 

74-28 

68-06 

1 63*55 

‘25*47 


The decrease of yield of extract with increase of the 
moisture content appears to be due principally to the grains 
becoming softer and less brittle, whereby the quality of the 
ground product is affected, and probably also to increased' 
dilution of the charge in the determination of the extract. 
The influence of stirring on the yield of extract was also 
examined, and it was foiuid that with coarsely-ground 

S roducts, the yield is perceptibly decreased when the mash 
1 not stirred at all, and that stirring at intervals of five 
minutes does not give such high results as stirring every 
minute. It is essential that the mash he well stirred while 
the temperature is being raised. The author also disensses 
the influence on the yield of extract of the luck of uni- 
formity of the samples of malt, the formation of dust during 
the grinding, and the rate of grinding.— A. S. 

Yhast Fermetiti f Some . K. Shiga. Z. physiol. 

Chem., 1904, 43, 502—507. Chem. Centr., 1004, 2, 
1827. 

Thb author found that in the course of the auto-digestion 
of the expressed juice of yeast, the amount of xanthine 
increases continuously, whilst that of guanine decreases, 
even if it he added in the free state. No definite rule could 
be observed wjth regard to adenine and hypoxanthine, the 
amounts of these bases increasing and (Iccreasing in an 
Irregular manner during the course of the digestion. The 
expressed juice of yeast is stated to contain an argindSBf 
which produces ornithine from arginine, but does not attack 
guanidine.— A. 8. 

Yeasts ; Fermentation and Respiration of Different Kinds 
o/ — — in Roll Cultures. M. Leschtsch. Centr.-Rl. f, 
Bakter. u. Barasitenk, 1904,13, 640 — 656; 13, 22 — 28. 
Ohem, Centr., 1904, 3, ISfO. 

Bt observing the separation of carbon dioxide in roll 
cultures in different media (beer wort, “ plum dec<KJtion/’ 
and saline solutions containing peptone.s and^ sugar), the 
various races of yeast may he divided into three classes, 
typical retoesentatives of which are Sacch. cerevisia^ 
Scusahaty Pombe, and Sacch. membranafaciens. With 
^ Sacch. cerevisia in the first two days, nearly equal 
amounts 6f carbon dioxide are disengaged, whether the 
surroundftig atmosphere be one of hydrogen or of air. 
Afterwards, the production of carbon dioxide ceases at an 
,;^rlier period in hydrogen tlian in air ; if the hydrogen be 
iwphioed by air, an increased evolution of carbon dioxide is 
caused for a short time. Sacch, Pombe j>roduoe8 more 
carbon dioxide in air than in hydrogen. In air, the curve 
representing the evolution of carbon dioxide rises sharply, 
and sutoequently sinkB rapidly. In hydrogen, on the other 
hhufd, the rise and fall of the Curve are very gradual. 
^ fi^UtCement of the hydrogen by idr causes an fnorebeed 
production of carbon dioxIdO for a short time, Sacch, 


^ >M I 

Fooibc Jlooe not propsgate to w^I as Ssmcelk, cercpieim In 
an free'topm ."totygeu. Sapch,‘fitcmhranm/ac, i» 

a typ^ aerobe. Ihc amount of edibOn dioxide evolved 
is much less in bydrojton than in air. If the hydrogen bo 
replaced . hX oir> tbe aniotint of carbon dioxide produced 
incred^ topidly, but the increase is not maintained. 

-A. S. 

Yeast f Researches on the Respiratitm and Respiratory 

pnzymes of . J. Grfiss. Z. ges. Brauw., 1904, 37^ 

686—692, 699—704, 721—724, 734—739, 752—754,. 
769—772. ; 

Determination of Olycogen.—lUhe amount of glycogen waa 
calculated from the iodine absorption value of the yeast' 
before and after storage in the moist state for 48 hours at 
28® — 30" C, during which period the glycogen was used up. 
The differences between the two iodine values were 
standardised in terms of glycogen by the acid hydrolysis of 
the yeast at the two stages in question. Average results 
indicated that 1 per cent, of iodine is equivalent to 3*2 per 
cent, of glycogen. 

Formation and Disappearance of Glycogen in relation to 
the Respiratory QuotioU.— The yeast plasma is capable ot 
producing and storing up glycogen in equal quantities 
during the fermentation of either dextrose or fructose under 
similar conditions. The glycogen is therefore built up, not 
directly from tbe sugar, but from the atomic groupings into 
which the sugar must first be split up by the zymase or other 
fermentative enzyme. The respiration experiments showed 
that the store of glycogen is first converted by hydrolysis 
into dextrose, and that this latter, serving us the respiratory 
material proper, is then resolved into carbon dioxide and 
varying quantities of alcohol. 

Respiratory Enzymes: (Xtydaseand Hydrogenase. — When 
the yeast cells are in a state of vigorous fermentative 
activity, i.e., when the sugar molecule ts being broken up 
with the greatest intensity, the oxydase reaction [*‘ tetra- 
hase ” reaction] is suppressed. This stage corresponda 
with the formation of glycogen and with a considerable 
rise in the respiratory energy, i.e., the quantities of oxygen 
absorbed and carbon dioxide exhaled in unit time. These 
conditions exist at a maximum after the yeast has been 
fermenting for some time out of contact with the air. 
Since the disappearance of the oxydase reaction takes place 
when the respiratory energy is relatively high, it is prob- 
able that the reducing substance which interferes with this 
reaction attracts the oxygen through the cell wall more 
strongly than the “ tetra-hawe.*' It is suggested that the 
reducing substance in question is nascent hydrogen and 
that it is produced from the constituent groups of the 
glucose [hydrolysed glycogen] by the action of a hydrating 
[‘* wasser addierendes’*] enzyme, e.g., according to an 
equation of the type CH(OH) + H^O (X >3 + 4H. This, 
hydrogen is not liberated, hut combines with any reducible 
substances present, or, in default, wiih the oxygen fixed by 
the oxydase, thereby masking the reaction of the latter. In 
absence of air this nascent hydrogen would tend to form 
alcohol according to the eqiiation 2CH(OH ) -t- 4H 
CsHaCOH) + HjO. The hypothesis explains the increaso 
ot the respiratory energy after fermentation, the occurrence 
of direct reducing actions such as reduction of sulphur or 
colouring matters, the absence of the oxydase reaction after 
fermentation, the fluctuations of the respiratory quotient^ 
the disappearance of the glycogen and the reappearance of 
the oxydase reaction when the glycogen has been used Up 
or when fermentative activity is inhibited by tbe addition 
of sodium ciiloride' If it he yalid^ the addition of a 
reducible body such as sulphur should result iu a decreased 
yield of alcohol, which appears to be the case. Tho author 
shows that the enzyme which is the anti-enzyme of 
oxydase and which produces nascent hydrogen hy hydratiou 
is identical with the enzymes descriM by other authors 
under the name8%)f ** philothion,” ** catalase,” and **hydn>- 
genase.*’ Whether it can be assumed to be identical vrith 
Buchneria zyrinase depends on whether the fermtoto^ 
action can hh fhke place in t;wo such sthtou as 

are illustratea in the above equations "or whether It Is a 
direct specific farsaldiig up of too stigut molecnlo Into 
carbon dioxldh ssd 3*. B. / 





0. HintW and v 

5??f’ fClwm. 

Oeiitr., im, jj, lo«2^i^8. (W thk J., 1908, 

Txi^ jaMhoii pwWmnfygimi by the anthora (|«c. rit.) 
for ihe ^pa^pat^ioti of yeaet-^t, ^e akoholio extract of 
th© ]^#a8t WM ^i^pocatcd, and tho residue dissolved in a 
sedation of eanstio soda or sodium carboiiate and extracted 
with ether. It is now found that only by usinfr podiuai 
carbonate can a fat rich in lecithin be obtained; when 
caustic soda is used the fat undergoes considerable do* 
composition. I'or medicinal purposes, the yeast-fat con* 
taining lecithin is to be preferred, as the lecithin “ contains 
active unsaturated aeids.^’ — A. 

Glycerin j Formation of during Alcokolw Fermen^ 

tation. W. Seifert and U. Reisoh. Centralbl. Bakt. 

1904, 12. [2], 574. Z. Spiritusind., 1904, 27, 4tl. 

Thb authors have studied quantitatively the formation of 
glycerin during the alcoholic fermentation of grape must. 
The formation of glycerin is at a maximum in the earlier 
stages, when the degree of fermeotation and of yeast 
propagation is greatest ; towards the end of the fermenta- 
tion, hardly any glycerin is produced. There is no con- 
nection between the formation of glycerin and that of 
alcohol, but the presence of large quantities of alcohol 
hinders considerably the formation of glycerin. Glycerin 
is not a direct fermentation product, but a product of 
metabolism of the yeast, and the amount of it fiirmcd 
depends upon vital energy and nature of the yeast. 
Substances which have the power of increasing the vital 
energy of the yeast, sugar, at certain concentrations, 
cause also an increase m the formation of glycerin. — A. S. 


perbedt.^ 

spmts oh tbehasll of <^eii£il s^^ilie lulE 

tion of the various appellatioua lor those whits, such he 
«oogiiBC.” « chewy hraudy.” At; ^ Theeatimfiepposft Ihfe 
view that tho pmsettoe of Iuf4b«et 44 ijfu 
purity and vice pereA, nor dbes he Ufrte hdth ^'flOpneed 
“ coefficient of impurity” as a erltmioiiy sinoe^, 
of impurities will depend on the natuie of the mw, 
and the method of distillation. ,Dea3ing>mth tkf 
ment of spirits, he advocates distiltatiou aooomfwn^ed Xf 
slight dephlegmation, this having be<m fouQd. .|o 
superior products to the old method of distilling trith 
fire heat. Still more can be done by properly OontrofikMl 
fermentation with pur^ yeasts. It is couamered desinmlo 
to express analytical results in grms. per 100 q.o., tlj^JfuS^ 
oil values, obtained by the Boese method, being muH^plU^ 
by 0* 81 4 for that purpose. The volatile acids and 
fusel oil and aldehydes, should be referred to 100 «.<!. 
absolute alcohol to make the results independent of the 
actual alcohol content of the spirits. Owing to the ptaefiusn 
of adding sweet wines to spirits, the volatile aCtds and total 
acidity should be determined, the latter by titration wfth 
alkali in presence of phenolphthalein (for white spirits) or 
violet litmus (for coloured) ; the volatile acids by stehjai' 
distillation, and titration with phenolphthalein as indlcatbjt', 
the results in both cases being expressed as acetic acid. 
The esters are determined by boiling for half au hour with 
excess of alkali under a reflux condenser, and titrating the 
residual free alkali. In the case of spirits cofitaiuing 
extract, sugar or colouring matters, which wodld falsify the 
titration by consuming alkali, the esters must bo. (ieparnteii 
by distillation. Thb results should be expressed in temia 
of ethyl acetate. — C. S. ' , : 


Fusel Oils i Origvi of O. Emmerling. Bcr., 1904, 

37, 3535—3538. 

Many experiments with various races of yeast and several 
different fermentable carbohydrates showed that, under 
normal conditions of aicobolic fermentation, only infini- 
tesimal quantities of fusel oil are produced, so long as the 
fermenting wort remains pure. On tho other hand, many 
bacteria possess tho property of forming higher alcohols, 
especially butyl alcohol, from carbohydrates. Amongst 
these may be mentioned Granulobacter huti/licim, B. 
orthohut t/licus and the “ amylic ” ferment of Pereire nod 
Guignard (this J., 1902, ,558 and 1090). Bacteria which 
are especially active in this kind of fermentation occur on 
the skins of potatoes. The production of fusel oil takes 
place only under anaSrobic conditions. The moat suitable 
carbohydrates appear to bo starch and cane-sugar, especially 
in the unhydrolysed state. Bor instance, 1,000 grmo. of 
boiled potatoes and 50 grms. of wheat grist, suspended in 
3 litre.s of water with a little chalk, and infected with 
potato peel, yielded 25 c.c. of insoluble fusel oil ; 5‘to grms. 
of molasses', containing 48 per cent, of sugar, yielded 
19 c.c. of fusel oil under the same conditions. The 
fermentations were carried out anaerobically for four 
weeks at 37° C. Hydrogen, carbon dioxide, and hutyTic 
acid were obtained as by-products. The same materials 
saccharified by malt or inverted yielded only 1 * 8 and 1 • 5 c.c. 
of fusel oil respectively. The products consisted of propyl, 
butyl, and amyl alcohols with only traces of ethyl alcohol. 
The author found that the addition of nitrogenous materials, 
such as decomposed yeast, was not favourable to the 
production of fusel oil.— J. B. B. 


Alcohometric Tables for each Integral Percentage hg 
Weight, and for each Degree <f the Hydrogen Tkef^* 
meter from 15° to 22°* E. W. Morloy, J, Amer. Cbem. 
Soc., 1904, 26, 1185—1193. ' ^ 

Tables are given showing the true specific gravity of 
mixtures of alcohol and water for each integral percentage 
by weight (from 0 to 100), for each degree of the centi- 
grade hydrogen thermometer from 15° to 22°, according to 
the results or Mendeiueff. The specific grarity glvet^*i^ the 
quotient of the weight of the liquid divided, by its Toluoie, 
increased by the correction for displaced air.— A. S! 

Yeast Extract in Meat Extract ,* Detection of 
M. Wintgen, XXIll., page 1 116. 

Boric Acid [m Wine,^c.l ; Detection of 
L. Bobin. XXllL, page 1113. 

English Patents. 

Fertilizer [/rOTW Yeast] and Process for Making the kme, 
N. van Laer. Eng. Pat. 3170, Beb. 9, 1904. XV., 
page 1104. 

Fbbnoh Pathnts. 

Beer or Malt Extract ; Nutritive , J. Moberts. Pr. 

Pat. 343,396. June 11, 1904. 

Beer brewed with pure malt is mixed with kilo* of 
crystallised sugar- candy per 100 kilos, of malt, or 2 grms. 
per litre of beer. The wort is boiled for 60 hours 
subjected to a slow fermentation for nine days^: — JT. 


Fine Spirits, K. Windiseb. Z. Untersucli. Nahrungs 
u. G^nussmittel, 1904, 8, 465—505., 

The author Retails the examination of samples of cherry 
brandy, plum brandy, apple brandy, quince brandy, currant 
brandy, and grape brandy, including the determination of 
the higher, insoluble fatty acids, formic acid, acotie and 
butyric acids, and the free and combined hydiocyanic acid ; 
also tbd determioalion of fusel oil in various kinds bf raw 
spkiti oW JOO saomles of “cognac” (mean 0:339 per 
oent)/88 sampled of mm (0-284 per cent.), 7 of aerwk 
(fmm 0 ^0 0* 4rper mot). of cherry brandy (mean0' 457 
pclroent.), plum bimufiy (0*818 pw 


Phlegms, Wines and Fermented Washes ; ^antinisiwiiMf 

Direct Rectification of — . A. BaUdiy. 

838,992. Aug. 19, 1903. (See also tbii J., 

The fermented liquor is fed into a first distmitm 
which communicates above with a separatory oo|mhi|> M 
oelov.with a second distilliog column. .The 1%^ vm|j^ 
imparities from the first distilling column rise hito/illi 
separatory column, where ^they m 
separated from any alcoholic vapours | th^ imepsdriyH 
liquor descends from the fi^t to thd 
ooiamu, the alcoholic rupouiu lioth ars, 
rectifyii|f column. The heavy prqddhte 
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rect'ifjitig Columit doocend into a third distBliog colamD 
vrhere they are freed from alcohol and diaoharged. 

— J. F. B. 

Pkltgmg, Winffs and Fermented Washee; Coniinums^ 

Dmet Rectijkatianof . A.Baudry. First Addition, 

dated Jan. 6, 1904, to Fr. Pat. 338,992, Aug. 19, 1908. 
(See preceding abstract.) 

Thr improved arrangemenls provide for the return of some 
of the impure alcoholic liquors from the lower plates of the 
rectifying column to the first distilling column in which the 
phlegms are first distilled. — J F. B. 

Winci Automatic Convwsion of Newly Fermented 

into Wine mitahle for Bottling. E. Faller. Fr. Pat. 
343,999, June 15, 1904. 

The wine or other alcoholic beverage is caused to flow 
from the cask through a worm immersed in a water-bath, in 
which it is heated to any dcisired temperature. The pro- j 
cipitated matters are removed by passing the wine from the 
heating worm through a filter, from which it flow^ through 
a worm immersed in cold water, in which it is cooled to a 
temperature suitable for bottling. It is important that this 
worm should he so narrow that the whole of its section is 
filled with the liquid, in order to avoid any loss of alcohol or 
“ bouquet *' by volatilisation. — J. F. B. 

Glycerin! Extraction of from Induetiial Liquids 

containing it, and notably from Distillery Residues.^ 
E. A. Barbet. Fr. Pat. 344,036, April 16, 1904. 

The liquid is concentrated to about 40® — 42° B. and treated 
with powdered lime in the proportion of, say, 1 to 1] kilos, 
to 1 kilo, of the syrup, from which, if necessary, crystals 
have been previously separated by means of a turbine. The 
porous mass is then treated with alcohol of as high a .strength 
as possible (95—96 per cent.), and the alcoholic extract 
evaporated by men 0 3 of a current of hot air or gas. The 
residual mass (*' vinassate ”) from the alcoholic e.Ktraotion 
forms a good manure. (See this J., 1903, .h)2 ; 1904, 1035.) 

— C. A. M. 


ZVIII.-P00DS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(4.)— FOODS. 

Oils and Fats / Uses and Applications of . 

J. Lewkowitsch. XII., page 1098. 

Boric Acid [la Milk'] ; Detection of . L. Kohin. 

XXIII., page 1113. 

Watered Milk ; Detection of . A. E. Leach and 

H. C. Lythgoe. XXITL, page 1116. 

Yeast Extract in Meat Extract ; Detection of . 

M. Wintgen. XXIII., page 1116. 

English Patent. 

Centrifugal Separators ( for Cream, <§t.). H. Austin, 
Birmingham. Eng. Pat. 23,091, Oct. 26, 1903. 

The plates of the separator are formed with curved upper 
edges, forming weirs over which the milk to be separated 
flows, and pockets in which the separated cream collects. 
A number of short tubes extend from these pockets, 
inwardly, into vertical slots formed in the central pillars 
and up which the separated cream flows. In this way the 
cream does not come into contact with the inflowing stream 
of milk, which flows up the central aperture of the plates 
and over the curved edges between the tubes. — W. H. C, 

Milk i Treatment [Condensation] of . [Preparation 

of Mitk Sugar]. 8. H. Kennedy, Philadelphia, U.S, A. 
Eng. Pat. 20,291, Sept. 20, 1904. 

See U.S. Pats, 770,909 and 772,517 of 1904 } this J., 1904, 
996 md , a;;- 1105.— T. f. B. 


Food and other Subtiancee t Stmlimtion of — . 

A. SchTfider, Berlin. Eng. PM. 12,11.1, May 27, 1904. 

The process described consists :n adding peroxides to the 
article, such as foods, water, milk, butter, Ac,, to be pre- 
served, and decomposing the peroxides by means of carbon 
dioxide (under pressure), carbonates, bicarbouates, or acid 
phosphates. Tho peroxides employed are those of calcium, 
magnesium, or sodium. For decomposing the two former, 
calcium or magnesium acid phosphates may be used with 
or without the aid of carbon dioxide. The articles before 
or after treatment may be subjected to a temperature of 40° 
to 50° C.—W. P. S. 

Feenoh Patints. 

Foodstuffs i Process for Preserving [aiM Trioxy- 

methylene]. A. Foelsing. Fr. Pat. 343,944, June 13, 
190L 

See Eng. Pat. 13,669 of 1904 ; this J., 1904, 878.— T. F. B. 

Preservatives for Foodstuffs, Articles of Use, and the 
like. Deutsche Conservieruugs-Ges. fttr Nahrungs-und 
Geuussmittel. Fr. Pat. .344,101, June 17, 1904. 

See Eng. Pat. 18,428, 1903 ; this J., 1904, 832.— W. P. S. 

(B.)— SANITATION ; WATER PURIFICATION. 
English Patents. 

Paving Blocks from Towns' Refuse. W, Weaver. Eng. 
Pat. 22,042, Oct. 13, 1903. IX., page 1091. 

[lUflfer] Filters ; Aeration of , and Apparatus for use 

in connection therewith. F. Candy, London. Eng. Pat. 
23,772, Nov. 3, 1903. 

In the case of ii presi^ure filter, such as is described in Eng. 
Pat. 5242, 1898 (this J., 1899, 391), air is forced into the 
upper part of the filter by means of an air-pump or fan. 
The suction-pipe of the pump may be either (1) connected 
to the bottom of tho filter, (2) open to the air, (3) connected 
to an air-sterilising chamber, or (4) to an ozone-producing 
apparatus. Instead of forcing air through the filter, the 
pump ma} be employed os a suction-pump at the bottom of 
the filter, this alternative process being also applied to open 
filters. In place of a pump or blower a closed tank may 
be used provided with means for admitting and withdrawing 
water therefrom and connected to the filter by a pipe. By 
the introduction of water to this tank, air is forced into the 
filter, and, when the tank is emptied, air is drawn through 
the bed. The object of the process is to remove water 
mechanically retained by the filter-bed, and it is applied 
after the filter has been washed or cleansed from suspended 
matter. — VV^ P. S. 

Sewage or other Liquid ; Apparatus for Distributing . 

J. B. Alliott, Nottingham, and W. 1). Scott-Moncrieff, 
Staines. Eng. Pat. 24,838, Nov. 14, 1903. 

Fob distributing sewage uniformly and intermittently over 
a filter-bed, two vehicles are provided, each comprising 
a trough - shaped receptacle mounted on wheels, with 
mechanism causing the trough to tilt gradually as it 
travels to the end point of a pair of inclined rails. The 
two vehicles are connected together by chains and travel 
reciprocally down and op the two inclined tracks. The 
sewage supply is situated at the highest point of the track 
and supplies the vehicles alternately; one vehicle having 
been filled, it travels down the track distributing its sewage 
contents uniformly in its path as the trough tilts over. 
During the upward course the trough is tilted back into 
an upright position ready to receive a fresh charge.— J. F. B. 

Sewage ! Filtering and Purifying . S. Barwise, 

Duiffield, Derbyshire. Eng. Pal. 25,460, Nov. 28, 1908. 

This is a process for assisting and increasing the natural 
action of filter-beds. For this purpose air is drawn in at 
the top of the filter-bed by means of a fan (or other 
mechanism) fixed on a pipe coming from the bottom of 
the bed. From this pi^, brandi pipes and subsidiaiy 
branch pipes, teniiinating in perforated earthenware saggere, 







extend to <dl points of too door of too fitter. The eewa^ e I 
is supplied to toe filtef hy ft lO? olvlag spreader and lea^s < 
by fto , effiuont channel, toe effluent reaching the latter | 
tbrouA suitably placed trapped pipes. The sides of the 
filter-bed are composed of air-tight material and the air 
and effluent pipes may be combined or separate.— W. P. S. 

Bacteria Beds and the like / Apparatus for Use with . 

H. L. Doulton and R. J. Pleace, London. Eng. Pat. 

26,466, Dec, 3, 1903. 

The first part of the invention relates to an apparatus for 
the automatic delivery of sewage to two or more bacteria ' 
beds in succession. A chamber has two or more outlets 
at its bottom, each outlet communicating with a separate 
filter-bed. Above these outlets is fixed a revolving plate 
provided with one opening, the latter, as the plate revolves, 
passing over the outlets. An automatic siphon is fixed in 
a second chamber and discharges into the first chamber. 
As toe sewage rises in the second chamber it raises a 
floating ball, which, in its turn, by means of a ratchet wheel, 
shafting, and cog-wheels, causes the plate in the first 
chamber to revolve. The opening in the plate is thus 
brought over a separate outlet between each discharge of 
the siphon. The second apparatus claimed consists of a 
device for the automatic discharge of sewage from a 
chamber after it has been retained some pre-arranged 
period. The sewage flows into a chamber containing a 
siphon in which air is compressed and from which the ! 
air must be released before the siphon acts. The top of ' 
the pressure-chamber of the siphon is connected by a pipe 
to a valve in a second chamber. This valve is operated , 
by a floating ball and lever, the ball being raised by 
allowing part of the sewage to flow into this second ’ 
chamber through a regulated valve. The hall-valve is so 
arranged that it opens quickly. A small siphon is provided 
for emptying the second chamber and discharges into the 
first siphon.— W. P. S. 

United States Patents. 

Water; Method of Purifying . T. Jone<, Acme, 

Tex. U.S. Pat. 773,395, Oct. 25, 1904. 

To remove gypsum and carbonates dissolved in water, the 
patentee adds milk of lime to the latter, and then to the 
residual water a solution of orthosilicate of soda of the 
consistency of syrup— W, P. S. 

Sea or Hard Water; Composition for Purifying . 

A. Gutensohu, Southend, Eng. U.S. Pat. 773,494, 

Oct. 35, 1904. 

The composition consists of rosin, prepared by repeated 
heating aud cooling, dissolved in a solution containing 
sodium carbonate, sodium hydroxide and sodium silicate, 
mixed with a solution ot zinc hydi oxide in sodium 
hydroxide.— W. P. S. 

Fuench Paienis. 


shallow At etch end. The ddet of the tenk slope invteilft 
to fom a channel along toe bottom, A Mries of watte or 
partitions are placed at certain dismees apart along the 
channel. The upper edge of each partition te just below 
the surface of toe water, whilst the tower edge reaches to 
within a short distance of toe bottom of toe tank. The 
entrance to the tank consists of a horisontal slab over 
which the water flows in a shallow layer.— W. P, S. 

(C.)-DISmFECTANT3. 

Mould Fungi } lufiueHce rf some Salts and Monattumc 

Alcohols on the Development of . K. 8. Iwan<rif. 

(lentralbl. Bakteriol., 1904, 13, [8], 189. Chem.-Zeit., 
1904, 28, Rep., 310. 

The experiments were carried out with four different 
nutrient solutions : — Solution G : Wehmer’s modification 
of Henneberg’s solution of N/30 /-asparagine, N/6-dextros0, 
N/.30-poTassium dihydrogou phosphate, and i^f/lOQ-cryi* 
tallised magnesium sulphate : Solution N : solution G with 
‘ the asparagine replaced by ammonium nitrate : Solution S : 

^ solution G with the dextrose replaced by saccharose: 
Solution DG : solution G with. the amount of dextrose 
doubled. The fungi used were Amytomyees 6, AspergiUiu 
niger, Mucor spinosus, Mueor racemosus, Oidium tactiSf 
and Trichotheciwn roseum. The substances of which the 
action was examined comprised the sulphates of magnesium, 
ziue, cadmium, manganese, nickel, cobalt and copper, 
mercuric chloride, methyl, ethyl, propyl, normal and 
secondary butyl, isopropyl, isobutyl, iso-amyl and allyl 
alcohols, trimethylcarbinol and amyleno hydrate. It Wfts 
found that in the case of the metals of Mendelejeff’s second 
group, the poisonous action on the fungi increases with the 
atomic weight : Mg <[ Zn < Cd < Hg. Of the other 
metals manganese was the least poisonous in solution N, 
and then cobalt, nickel, copper, in the order given. The 
poisonous action of the metallic salts varies nooordiug to 
the nature of the nitrogenous food supplied to the fungi j 
for example, in solution G, the order is Mn < Cu < Co 
' Mi. The difierent action exhibited by toe same salt .in 
I different nutrient solutions is due partly to chemical re^ 

' actions, and partly to physiological causes. The nature of, 

' the nutrient material containing carbon has also an 
1 influence on the action of the salts ; this is likewise due 
partly to chemical and partly to physiological causes. In 
the cultures of Mucor spinosus the metallic salts produce 
coloured crJ^stalUne precipitates. With regard to toe action 
i of the alcohols, the poisonous effect increases with toe 
i length of the carbon chain in the case of primary, mon- 
i atomic alcohols. With the but^l alcohols toe poisonous 
action increases in the order, trimethylcarbinol, seoopdaiy 
' normal butyl alcohol, primary isobutyl alcohol, primary 
! normal butyl alcohol. Primary propyl alcohol is more 
poisonous than the corresponding secondary alcohol, 
primary iso-amyl alcohol more than the corresponding 
tertiary alcohol, and ally! alcohol more than normal bi^tyl 
. alcohol.- A. S. 


Sewage ar^ other Refuse; Treatment of . J. | 

Garrigou. First Addition, dated June 16, 1904, to Fr. | 
Pat. 340,740, Feb. 26, 1904. (This J., 1904, 838.) j 

The modification described consists in heating the refuse, 
&c., without too addition of chalk or other materials, m ! 
order to directly obtain the ammonia contain sd in the ; 
refuse.— W. P. S. ! 


Sewage; Apparatus for [Electrically'] 

W. J. Sohweitwr. Fr. Pat., 344,192, June 21, 1904. 

See U.S. Pat. 763,026 of 1904 ; this J., 1904, 758.— T. F, B. 

Ammonia from Waste Waters; 

, R. Schilling and C. Kremer. Fr. Pat, 344,420, , 

July 1, 1904. ! 

Sub Bug. Pat. 14,966 of 1904 1 this J., 947.— T. F. B. i 

IToter I Ckrification . D. E. Vtal. Ft: Pat. j 

844,174, June 21, 190-1. j 

Tui ttttbia water is Allowed to settle ® I 

baaiii, hftTing Its greatest depth at toe middle and being 


Enoubh Patents. 

Alkaline Chlorides and Oxychlorides; Preserving the 
Strength and Keeping Powers of Soltdiam of — , 
employed for Bleaching, Disinfecting, Separation of 
Metals f and other such like Purposes. G. J. Atkins aw 
Oxychlorides, Ltd. Eng, Pat. 25,972, Nov. 27, 1908* 
VII., page 1088. 

Insect-Killer adapted for Use as a Manure, B. and M. 
Jenkner and J. Pleyl, Floridsdorf, Austria. Eng* Brtv 
19,088, Sept. 3, 1904. 

Potassium cyanide and other cyant^en eamjponnd s^ ftEt , 
found not to affect toe growth of plants, whihtt ibey desh^ 
phylloxer<t SLOd other parasites and insets. The InsW'* 
oide-insnure to which the present in?ention retettw etumiMh 
a mixture of potassium eyanide and quiokhme^ ftete 
ammonium salts, and a decolorislag ftueih ftS i 
nesium hydrosilicate, eat alumina. '0^ 

pounds are used in toe form oteained in 
eoal-^ by the ferric oiiicte prec«SB*^T. Jl 
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, ?ASTBBom m.. 

Siigie^n^e I^ibre ; Hj/drolytie Product* of — . 0. A. 

Browi^, kn. JT. Amer. CJnem. So(j., 1004, 36, 1221-— 

'X^B autlior bfta 6tadie4 jlhe products obtained by the 
hydrolysis of sugarcane fibre with dilute caustic soda solu- 
tion. 200 grms. of purified fibre obtained by 'cashing 
finely-cut bagasse successively with water, 2 per cent, 
hydrochloric acid, and again with water, were digested for 
eight houw with 3 litres of a 5 per cent, solution of caustic 
soda. ThO residutd pulp was washed several times with 
stnull “quantities of cold water and the washings added to 
the caustic soda solution. The pulp was then further 
purified by washing with hot Mater till free from alkali, 
and finaBy with strong alcohol From the caustic soda 
solution the cane-gum was precipitated by alcohol, and 
purified by treatment with an alcoholic solution of hydro- 
chloric acid, folloMcd by washing with alcohol and then 
with ether. On hydrolysis with 4 per cent, hydrochloric 
acid, the cane-gum yielded /-xylose and /-arabinosc, the 
latter being isolated in the form of its benzyl phenylhydra- 
zone. Xylan and araban make up nearly 80 p**r cent, of 
the oabe-gum; the presence of galactan could not be 
detected. From the filtrate from the cane*«giim, lignin was 
precipitated by dilute sulphuric acid atter expelling the 
alcohol. After purification the lignin formed a brown- 
coldured powder, which, Mhen treated ivith chlorine, yielded 
a prnduct apparently identical with the lignone chloride, 
Cj 9 Hi 8 Cl 40 p, prepared by (Jross and Bevan from jute and 
other fibres^ The acid filtrate from the lignin yielded acetic 
acid when distilled in a current of steam. The cellulose 
obtained by digesting the cane fibre with caustic soda 
amounted, m the dry condition, to only 42 per cent, of the 
original fibre. This low yield of cellulose, compared with 
the result obtained by Cross and lievan’s chlorination 
method, is due to the solvent action of the alkali, especially 
on the pith. The following figures show the relative 
rusistance of the different tissues of the cane to various 
chemical treatments : — 


— 

j Pith. 

Pibro- 
VHScular i 
Bundles. 

Bind. 

Cellulose by Rhloriiuttion (Cross 
and Bevan). 

Per Cent. 

Per Cent ' 

^ Per Cent. 

49*00 

60*00 

1 Cl ‘09 

1 

Cellulose by treatment with r2o 
per cent. MUlphuric acid and 1'25 
per cent, caustic soda solution 
(Weende). 

42*86 

48’64 

01-76 




These results have an important bearing upon the utilisa- 
tion of cane-fibre for paper-making, since a chemical 
treatniient necessary for the proper preparation of the rind 
would result in a large loss of pith. Drewsen (U.S. Pat. 
731,290 of 1903 ; this J., 1903, 876) has patented a process 
by means of which this lose is avoided, the pith being 
separated from the sugar-cane, corn-stalkp, &c., before 
digestion. The pith is not fibrous, and has no felting 
properties, but paper prepared from it is stated to possess 
the quality and Strength of parchment. The cellulose 
prepared from the cane -fibre by digestion witli caustic soda 
yielded dextrose on hydrolysis wiih sulpburie acid. 

The yields of the different products, calculated to the 
fibre from protein, ash, fat, &c., were: — Cellulose 
(including oxycelluloee), 55 ; xylan, 20 ; araban, 4 ; lignin, 
15; and acetic acid, 6 per cent. The sugar-cane fibre 
resembles vei^ closely in composition the pithy stalks of 
maize, both beiug allied to the c«<real straws, a distinguishing 
charauteristie of which group m o, coUular complex low in 
cellulose and high in pentosans. — A- 

Printing ; Production, of by . 

X. Woobenbl f. Papikfab,, ];904, 3^, 4870—3271. 

TnU produetioti of dost on loW-gr|kde printing papers, wbioh 
clogs the type and make# the pHming on the high-speed 


^ imMm 

peorflb^iSR^iu inanufaetlLff^'W W Al’' 

regairds manufacture^ t^e oontiDuaji faU in .tbp pf 
**news” n^kes it imperative 
shpuJd bp run at ever^lncF^ini^ spe^. When a niSi^tiqs 
inerts its output It is very seldom provided with more 
beating engines, nor is the, construction of pqperr 
machine dltcred by increasing the length of the wife'iimd the 
number of the drying cylinders. Under thesP conditions 
the increased output is only obtained at the expense of the 
quality of the paper ; the short- fibred stuff has to be beaten 
“ free, ” it does not have time to felt properly, and the 
paper is dried far too quickly. Paper prepared thus will 
n«^ly always make a large quantity of dost on the 
printing machine. As regards raw material, ‘^n^ws ” 
paper generally contains 20 per cent, of chemical %ood- 
pulp, and 80 per cent, of mechanical wood-pulp, and is loaded 
with about 2(> per cent, of clay. The quality of the clay 
is of great importance, it should have a fatty feel and 
should suspend well in water ; gypsum and the cheap, “ thin ” 
qualities of clay are quite unsuitable as loading materials 
lor printing papers. But the quality of the paper is chiefly 
dependent on that of its main constituent, the mechanical 
wood-pulp. A cheap, free-ground quality of wood-pulp, 
ground with coarsely sharpened stones, cannot be made 
into good paper whatever the care bestowed on the beating; 
it will also frequently jirove dearer than a wet-ground 
pulp, higher in price, because it causes more loss and will 
not retain the clay. The best sort of pulp is prepared by 
stones which have a fine grain and are delicately sharpened ; 
above all, the wood employed should not be old and dry, 
but as fresh as possible. The quality of the paper can best 
be tested by pressing the palm of the hand on the reel as it 
is being wound up j if the hand become covered with a 
layer ot fine white dust, composed mainly of wood-fibres, 
the paper will be quite unfit for high-speed printing. 

— J. F. B. 

United States Patents. 

Paper-Making J Means for Dissolving Size for B. 

Kniffler, Milwaukee, Wis. U.S. Pat. 771,986, Oct. 11 ! 

1904. 

The apparatus consists of a large water-tank, and two 
small tanks provided with steam coils. The size is placed 
in one of the small tanks and is heated by the coil, the 
steam from which is utilised for disintegrating and dis- 
charging the size, by means of an injector, into a pipe 
dipping below the surface of the watsr in the large tank. 
During its passage through this pipe, the size is intimatel} 
mixed with atomised hot water discharged through a 
second injector fitted to the second small heating tank. 

— J. F. B. 

Paper; Process for Making Moisture or Orease Proof' 

J. Kitsee, Philadelphia. U.S. Pat. 772,103, Oct. ll, 1904. 

Papee is treated superficially with a mixture of nitric 
and sulphuric acids, in such a manner as to make the surface 
soluble whilst leaving the interior unchanged. Th0 treated 
surface is then subjected to the action of a solvent. 

— J. F. B. 

Pulp Washer or Condenser. H. G. Turner, Montreal 
U.S. Pat. 772,192, Oct. 11, 1904. 

The apparatus consists of a vertical, cylindrical tank in, 
which is situated a vertical, cylindrical strainer capable of 
being rotated. 'Hae space between the walls of the tank and 
the strainer is divided horizontally into a number of super- 
posed, annular compartments, communicating with each other 
by openings which are disposed in different angular positions, 
each opening being separated from the next one by mqaus 
of transverse partitions. The pulp is fed in at the bottova 
of the tank and is caused to travel upwards through all the ‘ 
compartments ; a series of doctors is provi^d, ope in 
each compartment, and pressed pgainst the soreehing 
cylinder by springs, sO that when the cylinder rotates, the 
pulp is agitated and soniped off the sereeD,.whfibst :lieiiig> 
Buldeeted to the eurtion tff jets af arater^—di F. 


fWw 1 .^ 4» ,» Tiaoole, Siiwod' 

^1^ 4im« 14, iSw, P»t. 43^, 

In of iifkig*4HiiiU or alkaSne^oMth mlnhite fiOtatloms 

for toughening crude cellulose xantbate, it w found more 
advantageoue to use.alkaU or Alkaline-earth biBulphites, 
iitthfiT glone, 0 ^ in conjunction with aluminium sulphate 
4illmH chloride, galphate, &c. (See this J., 1904, 75 and 
50i.)-^T.T. B. 

CeU/ulmH JSfoniiv^amniahle / ProceBi for P tindering — 

B. Woodward. Fr, Pat. 344,048, May 25, 1904. 
'Ofrititri.djtn is tendered iion>infliimmabIe by incorporating 
with, it, for each kilo, of celluloid, 1'.5 kilos, of lish glue, 
400 grms. Of glim arable, 100 grnis. of gelatin, and 40 erms. 
of colzti oili — T. F. B. 

Oellutoid or NitroceUulose : Rendering Non-inJicLmmahle ; 

Ptoc^si for . W. C. Parkin. Fr. Pat. 344,501, 

Wy 1, 1904. Under Internal. Conv., Dec. 2a, 1903. 

C£Lnifi.on> or nitrocellulose may be rendered incombustible 
by incorporating with it aluminium chloride, strontium 
chloride, magnesium chloride, and ciilcium chloride. Two 
parts of celluloid dissolved in 3 parts c»f acetone are added to a 
■solution of 1 part of one (or a mixture) of the above salts 
in 2 parts of Uiethyl Alcohol. The solvents are distilled off 
and the celluloid obtained in powder form suitable for 
working up in the usual manner. — T. F. B. 

XX.-FINE CHEMICALS. ALKALOIDS. 
ESSENCES, AND EXTEACTS. 

Ulster ification ; New Method of for Organic Acids. 
A. Werner and W. Seybold. Her., 1904, 37, 3658 — 
8661. 

By the action of dimethyl sulphate on aqueous solutions of 
the alkali salts of organic acids, good yields of the methyl 
esters of the acids can be obtained. The reaction proceed 
according to the equation:— It. COOX + (CHa)2804 = 
It.COOCHa + grms. of the acid are treated 

with a slight excess of N/1 alkali, and about 2 molecular 
pr0])ort1ohs of dimethyl sulphate are added. If the mixture 
be shaken continuously, the reaction is complete in half-an* 
hour. The excess of dimethyl sulphate is decomposed by 
heating the product on the water-bath, and after cooling, 
the ester is separated from the free acid by adding excess of 
4ilkali. The methyl esters of acetic, isovaleric, stearic, 
2.4.6-tribromobenxoic, 2 . 4 . 6-trimti*o^nzoic, /8-methoxy- 
^-naphthoic, and /8-metboxy-/3-naphthoic acids have been 
prepared by this method. The method is stated to give 
good yields in cases where the usual method of esterification 
with the corresponding alcohol fails, e.g., in the preparation 
of esters of 2 . 4 . 6-tribromo-, and 2.4. 6-trinitrobenzoic acids. 

—A. S. 

Quinine ; Refining of — . C. Martinotti and G. Castcl- 
lini. Boll. Chim, Farm., 1904, 43, 529—536. Chem. 
Centr., 1904, 8, 1154— 1U5. 

Aittkh a description of the known methods for the 
separation of quinine sulphate from the amorphous and 
resinous substanoes aocompan^Tiig it, the authors propose a 
new process based on the following facts:— (1) The 
resinous, uncrystallisable substances remain in solutiou in 
perfeo% neutml and ia acid liquids* (2) On adding alkali 
to liquora poor in quinine, but still contaminated by 
amorphous substanoes, the latter are preclpiitated first, 
wfpfljratiog as a vUepua ipagima. For the separatiou of 
<juiii4no worn the mothor-liquors> the authors rewmnmnd 
working with the Wsi^ quinine hydrochloride, 

cotnrertiog it into the dihydroehloride, Csotiki 


•pATCHonu oil, freshly 

I rqsoUred by distd^tiqa into four fif^ona o^ equal wels^ 

and optioat romttons — 44“, - mT, 64^ aiid ' - 10^ 
respectively. The last two f radfioJir 
patchouli alcohol, with amidl amoiinti of 
sesquiterpene alcohdl. The first* two Imotte^ 
ooBtamed the sesquiterpenes and' also the 
stitnents of the oik were repeatedly fnmtkuiated^ iki|ikl»t« 
of like sp. gr. and rotatory powW being mixed togelhWtxikii 
further fractionated. Finally, four preduetg trere 
viz., small quantities of the aronustio suhttanees, 
quantities of patchouli alcohol (these two Were uot-exaodQOfd 
further), a fraction (A)'W>f sp. gr. 0.93^,94* «ld. 
ttn » '50“, and a fraction (B) of sp. gr, 

containing both, feebly, dextro- and levo-rotatory skh* 
stances. F'ractions A and B were treated wi^ tdooholki 
potash, washed, and repeatedly fractionated as above; The 
ohief oomponent of fraction A was -a now liquid eesqui* 
terpene, colourless, of sp. gr. 0.9335 (at 15® C.), bv^pt. 
,264®— 265® (750 m.m.), a„ (20® Q.) ^ - 58® 45'r4t 
absorbs bromine, hydrobromio acid, and hydroohlorio aold 
(the latter forming a liquid hydroohlbride) ; it somewhat 
resembles cedrene (this J„ 1807, 555) as regards physical 
constants, but is not identical with it; Fraction B yielded 
mainly another sesquiterpene, of sp. gr. 0.9.30 (15® C.), and 
b. pt. 273®— 274® ; Ou = + 0® 45'. It forms with hydro- 
chloric acid a liquid hydrochloride. ' Cadinene, found by 
Wallach (Annalen, 1887, 81) in patchouli oil, was dot 
detected in either fraction. — T. F. B. 

Bh'ch Leaves ; Essential Oil of — — Ilsensers Beport, 
Oct. 1904. Apoth.-Zeit. 1904, 19, 864. 

The leaves of Betula alba yield 0*049 per cent, of an 
olive-green oil, which solidifies at normal temperataroi, 
from the presence of an unidentified orystalline coBstituent. 
The oil is fluid at 35® C„ at which temperature its ap* gp* i« 
0*9074; it is optically inactive in 10 per cent, alcohqlio 
solution at 30® C. ; acid value, 99 ; saponifioatioa vajon, 
146*7. It is wholly soluble in absolute alcohol only pu 
wanning. By filtering the oil from the atearoptenoj flf jmr, 
cent of a thickly fluid oil was obtained with an aeid 
action : sp. gr. 0*8728 at 20® C. Its acid and saponificitioQ 
values are very close to those of the original oil. — J.,0. 

Raspberries ; Essential Oil of — Haensel’A liepoit^ , 
Oct. 1904. Apoth.-Zeit, 1904, 19, 354. 

By distilling raspberry press-marc, a small quantity of 
essential oil was obtained, of a greenish colour and acid 
reaction, having an intense raspberry aroma, sp, gr, 
at 1.5® C.; a„=: + 2*8°; saponification value, 198; sapoB^- 
cation value after acetylating, 216 ; solubility in 80perqqat 
alcohol 1:30. — J. 0. B. 

Burdock Leaves ; Essential Oil of filaenseVs 
Oct. 1904. Apoth.-Zeit, 1904, 19, 854. 
Air-driki> burdock loaves yielded 0*0285 per cent of g 
dark brown oil, resembling that obtained from bnr4ock')i^t 
in taste and odour, entirely fluid at 30* C. ; not ohtif^ 
soluble in 96 per cent, alcohol. The stearoptene deposited 
at ordinary* temperatures is probably palmitic acid, similar IK 
that isolated from the essential oil of the root. This leaf oil ^ 
the Hp. gr. 0 *9562 at 20® C. ; acid value, 76 ; saponificatioii 
valjUb, 91*5. On re-distilling, 89 per oent of brrt^wn, 
add, rectified oil was obtained, readily soluble in ^ 
cent, alcohol, not wholly soluble in 80 per cent, aloohdl ; 
sp. gr. 0 * 9407, at 20® 0. ; acid value, 1 8 ; sapouificattbft 
I value, 74) ; a„ 4- 0* 28® iu 20 per cent, aloohdfid 
i 25 tube.— J. 0. B. 

White Peruvian BffisdM I ContMtuemls of 
and A. Allgera. Gestcr. 

Wmigg Beimriaa^ balsam 
" sbidk ioniyetaUinei' h<%, W|»t 
nttnni/fit ^donamyi ^imd 






bjdroearbon. White 'Pentrian balatm does not oontain 
bensyl ittocftiol nor peruviol, which are present in ordinary 
dark balsam of Peru.— J. 0. B. 

J9cr^aaH>t Oil and other Oils of the Citrut Series ; Note 
on . H. E. Burgess and Th. H. Page. Chem. Soc. 
Proc., 1904, 20, 181-182. 

Acstto acid, oetylene, pinene, camphene, andlimoncne have 
been identified as constituents of a specimen of pure oil of 
bergamot. The pungency of the first fractions of this oil on 
distillation ii accounted for by the presence of acetic acid, 
which was also found in smaller quantities in lemon oil, and 
is probably present in the other oils of this series. The 
ootylene foMud. in lemon oil was identical with that in 
bergamot oil, for both gave butyric acid on oxidation with 
potassium permanganate. It is probably a normal con- 
stituent of the citrus oils. A second pheuylurethano isolated 
from the terpinool fraction of distilled oil of limes melts at 
132'* C., is more soluble than that obtained from ordinary 
terpineol, crystallises in tufts of needles, aud gives on 
hydrolysis an oil with an intense odour of distilled oil 
of limes. 

Formic Acid t New Reaction of . E. Comanducci. 

XXIII., page 1116. 

Aromatic Esters ; Electrolytic Reduction of . 

C. Mettler. XI. A., page 1096. 

Atropine} Conti ihutions to the Knowledge of Alkaloid 
Reactions. ~~I1 1. C. Reichard. XXIII., page 1110. 

Yeast} Some Constituents of , 0. Hinsberg and 

E. Roos. XVII., page 1107. 


films and films removed from their support were not sen* 
sitive to any substances. Thin sheets of metal, glass, quartz,, 
or mica also prevent the action of the substances on glass 
plates. Sheets of gelatin, through which blue or violet rays 
can pass, have no influence on the action, but yeUow sheets 
of gelatin completely prevent it. (See also Bussell, this J., 
1904, 998, and von Aubel, this J., 1904, 560.) — T. F. B. 

English Pjltbnt. 

Photographic Plates and Films, J. H. Smith, Zurich,. 
Switzerland. Eng. Pat. 19,940, Sept. 16, 1904. Under 
Internat. Conv., tS;pt. 17, 1903. 

Compound plates or films for use in multi*colour pho- 
tography are produced by superimposing on a support of 
glass, paper, &c., the requisite number of sensitive films,, 
each one being separate from the adjacent one by u thin 
layer of collodion or celluloid. After exposure, a tem- 
porary support, coated Avith some adhesive, is pressed on 
the uppermost film, which can then be transferred to a 
permanent support; the collodion or celluloid layer is^ 
dissolved away, and the film is then treated in the usual 
Avay- All the other sensitive films, with the exception of 
the lowest one, are removed in the same manner, a series of 
negatives suitable for colour-work being thus obtained by a 
single exposure. — T. E. B. 

United States Patent. 

' Photograph on Linen., and Process of making same. (), 
Fulton, Chiswick, and VV. M. Gillard, Twickenham,. 

j England. IJ.S. Pat. 773,384, Oct. 25, 1904. 

I See Eng. Pat. 11,219 of 1903 ; this J. 1904, 622.--T. F. B. 


English Patent. 

Saccharin ; Production of . A. A.shwortli, Bury, 

Lancs. Eug. Pat. 25,481, Nov. 23, 1903. 

If, in the oxidation of o-toluenesulphonaraido to saccharin, 
an alkaline earth permanganate be used in place of an 
alkali permanganate, the yield is found to be much improved. 
A mixture of 100 1b. of o-toliienesulphonamidc, 23 lb. of 
slaked lime, and 200 gallons of water is heated to 70'"-80'’ C., 
and 180 lb. of calcium perniiinganate (98 per cent.) dis- 
solved in 50 gallons of water is added gradually with 
stirring; the precipitate of manganese compounds is 
removed by filtration, and the saccharin recovered from 
the filtrate in the usual way.— T. F. B. 

United States Patent. 

Ureide of DicUkylacetic Acid and Process of making same. 
E. Fischer, Berlin, and ,1. von Mering, Halle a/Sall(‘. 
Assignors to the Firm of E. Merck, Darmstadt, Germany. 
U.S. Pat. 773.251, Oct. 25, 1904. 

See Eng. Pat. 1944 of 1903 ; this J., 1903, 880.— T. F. B. 

Fkench Patent. 

Dialkylbarbituric Acids; Process for Preparing . 

Furbenfabr. vonn. F. Bayer und Co, Fr, Pat. 343,976, 
June 14, 1904. Under Internat, Conv., Oct. 21, 1903. 

She Eng. Pat. 22,967 of 1903 ; this J., 1904, 76.— T. F. B. 


Xni.-EXPLOSIYES, MATCHES. Etc. 

Nitrocellulose} Decomposition of —-—-below the Tempe- 
rature of Ignition. A. Scaposchnikow and M. Borissow. 
J. russ. phys.-chem. Ges., 1904, 36, 836 — 841. Chem. 
(;entr., 190 J, 2, 1030. 

The authors represent the decomposition at 1.50° C. (in the 
course of 20 — 25 hours) of two specimens of nitrocellulose 
(mixed with quartz sand) containing 13*25 and 12 per cent, 
of nitrogen, respectively, by the equations 

(I) C2jll2B'3l(NOa)i0‘7Gf( 31 — C20‘l4H8‘27N/l22-55 + 2 ' 58NO 
+ 1*88002 + 1*98CO + 2*OG!^2 + i0‘52H2O. 

(2) C2iU30.-2(N03)p.o.,0jf|.-2 — C2f)‘f(2H4,sNo.;r,0|9.5 + 1 * 62NO 
+ 1 • 42 CO 2 + 1 ' 76C( ) + 2 ■ 50 N 2 +12* OGHjO. 

If the nitrocellulose be not mixed with sand, the decompo- 
sition is more complete and liroceeds more rapidly. The 
brown pitch-like residue is readily soluble in acetone. The 
decomposition at 18.5° C. proceeds in the same manner 
qualitatively as at 150° C. The limit of temperature beyond 
which nitrocellulose is unstable and has a tendency tO' 
readily decompose is 137° — 138° C. — A. S. 

English Patents. 

Nitroglycerin ; Apparatus for Weighing Substances such 

as . G. E. Arnold. Kug. Pat. 26,575, Dec. 4, 1908.- 

XXIII., page 1113. 


IXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photographic Plates ; Action of certain Substances on — — 
, [in the Dark’]. J. Blass and P. Czermak. Phot, Ind., 
1^04, 923. Chem.-Zeit., 1904, 28, Rep., 332. 

The action of a variety of substances on photographic 
plates in the dark is described. Brown wrapping paper is 
the most active, followed by other kinds of paper, wood, 
straw, shellao, leather, silk, and cotton in the order given ; 
^laas and metals (other than line) and most minerals and 
inorgaaio suhstanoes had little or no action. Photographic 


Explosive Compounds and the Manufacture thereof. 
M. S. Talbot, Durban, Natal, Eug. Pat. 26,978, Dec. 9, 
1903. 

An explosive mixture of the following composition ie 
claimed : Potass’uim chlorate, 56 parts ; camphor, 4 parts ; 
castor oil, 4 parts; burnt umber, 8 parts; manganese di- 
oxide, 4 parts; and potassium bichromate, 12 parts. It ia 
said to evolve very little smoke on explosion. — T. F. B. i 

Explosives qf Me Nitrate of Ammonia Group s Process for 
the Mamgacture of R. Haddan, London. From 
3. Ffihrer, Vienna. Eng. Pat. 4699, Feh. 23, 1904. 

Sis Fr. Pat 841,088 of 1984 j this J,, 1904, F.,B* 




- JW«aag&':aesil..mi»OT ■' . 


powdkrt Sporting and Mining'} t Mnnufatture 

of J. Lacianl ffr. Pat. SB9,022, ttep. 8, 1908. 

Thb explofiiTe m the form of sheets is passed through a 
machino oousislmg of two cylinders travelliDg at the same 
rate of speed. The upper cylinder has a design of any re- 
quired form engraved on it in relief. The distance between 
the cylinders is regulated by a screw of tine pitch. By this 

means cuts or indentations can be made in the sheet to any 
desired depth, and with a given thickness of sheet the rale 
of combustion of the powder can be varied as may be 
required.— G. W. Mcl). 

Nitrated Hydrocarbons {^Explosives] and Process for 
Manufacturing the same. A. Hough. Fr. Pat. 343,907, 
June 11, 1904. Under Internat. Uonv., June 13, 1903. 

SEEU.S.Pat. 751,076 of 1904 ; this J., 1904, 385.— T.F.B. 


XXIIL-ANAIiYTICAL CHEMISTRY. 

APPARATUS, ETC. 

Eotating Cathodes ; Materials and Forms for . 

H. E. Medway. Amcr. J. Science, Silliinan, 1904, 18, 
[4], 180-182. Chem. Centr., 1904, 2, 1019. (See this 
J., 190.3, 823; 1904, 952.) 

For electrolytic determinations the author has recently 
used as rotating cathodes crucibles of silver and nickel, 
as also a plate-electrode of platinum. In the electrolysis of 
copper sulphate solution, accurate results were obtained 
with a silver crucible as cathode, hut a nickel crucible 
was attacked both during the electrolysis and in the 
subsequent separation of the deposit. The deposited 
copper was detached from the silver crucible as far as pos- 
sible by mechanical means, the lust portions being removed 
by treatment with hot concentrated hydrochloric acid. The 
plate electrode recoiumonded by Shepherd is not quite so 
satisfactory ; the deposited metal does! not adhere very 
firmly at the edges of the plate, and greater care is therefore 
necessary in washing it. Aluminium proposed by Hough 
is not a suitable material for a rotating cathode. — A. B. 

Refractomder Scale for Use with Fats and Oils ; Com- 
parative . A. E. Leach and H. C. Lytbgoe. J. 

Amer. Chem. Soc., 1904, 28, 119'^ — 1195. 

The variation of the butyro-refractometer (Zeiss) readings 
of oils and fats with the temperature is not regular, and iii 
order to obtain scale readings at temperatures other than 
that at which the determination has been made, it is 
necessary to transform the ref**actometer readings into the 
corresponding values for [n] apply the correction for 
temperature, and re-transiorra into scale readings. The 
authors give a description and illustration of a slide-rule, 
by means of which readings may be obtained on the scale 
of the butyro-refractometer at different temperatures, 
without first transforming them into indices of refraction ; 
readings in indices of refraction may be obtained at different 
temperatures without calculation ; and readings on either 
refractometer scale may be readily transformed into readings 
on the other. — A. H. 

BhOUBH PlTBNTg. 

Oas Testing Appdraim. A.'H. Lymn, London. Eng. Pat. 

23,771, Nov. 8, 1903. 

Thb method of ascertaining the value of illuminating gas 
from the length of its flame, when burned under standard 
conditions, is not easily applied to the testing of nou- 
lutttmous gases, such as water-gas, owing to the comparative 
invisibility of the flame. The patentee renders the length 
of the flame of such gases more apparent by placing in 
the. flame a vertical rod or wire, or a ladder-Iike arrange- 
ment of horiiontal wires of wme^ material which readily 
heoomes inoandMcent, or by inserting some sabstance, snob 
as a salt of sodium, etrontiom, wtbe like, which is cap|ble 
of jfieiidbrihg ^e flWao Btadlly visibte.-«4I. B, 


Weighirng iSuHttmeen mah M 
for-^, G. £. Arnold, ^averiham, SeuL 
26,575, Dec. 4, 1908. 

To obviate the danger incurred by uiing ortl^aary wei^ts 
in weighing nitroglycerin, an apparatus is described con* 
sisting of a pair of scales, one of the pans of which is- 
designed to receive the substance for weighing, having fixed 
upon it a graduated receptacle, the other scale-pan being in 
the form of a graduated reservoir for a liquid such as water, 
and provided with an inlet and outlet. To use the appa- 
ratus, suflScient water is run into the liquid vessel until it 
attains the load corresponding to the weight of the nitro- 
glycerin, &c. required, and the said sabstance is tW 
introduced into its receptacle until equilibrium of the- 
scale-pans is restored. — G. W. McD. 

INOROANIC-^QUALITA TIVM. 

Bismuth i Ueavtions of . , (^ Beiohard. Chem.-Zeit.^ 

1904, 28, 1024—1026. 

If to the solution of a bismuth salt, there be added pre- 
forahlj' a fragment of brucine, or a concentrated solution of 
a brucine salt, a deep red colour is at once struck, which,^ 
on heating, becomes more intense. The colour is permanent 
only when the brucine is present in considerable excess. 
The same colour is yielded by a basic bismuth salt, pro- 
vided a trace of hydrochloric acid is added to it before 
adding the brucine. None of the other metais of the 
hydrogen sulphide group gives a similar reaotion save 
antimony, and the coloration in the case of antimony is 
developed only after heating, and does not appear at all in 
the cold. The hisinuth reaotion might possibly be ooafused 
with the well-known coloration given by nitric acid with 
brucine, hut the latter fades to yellow on heating. 

— J. T. D. 

Boric A cid ; Detection of {by means of Tincture of Mimosa 
Flowers]. L. Hobin. Aunales do Chim. Analyt., 1904,. 
9, 336—3.38. 

Tn a Mixture of Salts. — The solution, rendered faintly alka- 
line with sodium carbonate., is boiled and filtered. A drop- 
of tincture of mimosa flowers (this J., 1904, 561) is placed 
in a porcelain capsule, and a few drops of the filtrate are 
added, followed by sufficient hydrochloric acid to dtsc^rgo 
the yellovr tint. The mixture is then evaporated to dryness. 
In the presence of boric acid a yellow residue is obtained, 
which gives a red colour when treated with a few drops of a- 
10 per cent, solution of sodium carbonate. If no boric acid 
be present, the residue is greyish, turning yellow with the 
alkali carbonate solution. In the presence of mere traces 
of boric acid, bibulous paper moistened with a little of the 
tincture of mimosa and dried may be used instead of the 
tincture itself, as giving a more delicate reaction. In thie 
case the filtrate, after acidifying with hydrochloric acid is 
evaporated to a small volume in a capsule and a band of the 
test paper 2 to 3 cm. long and 1 * 5 cm. witie is immersed in 
the concentrated liquid ; evaporation is then carried to 
dryness. The dry paper then affords the above colour 
reactions. 

In W'me, Cider, — Ten or 15 c.c. of the liquid are 
evaporated to dryness, and the residue incinerated. The 
ash is taken up with 20 drops of water, the soktion 
filtered, rendered very faintly acid with hydrochloric acid 
and then te.sted with tbe test paper as above. 

In Milk — Fifteen or 20 c.c. of milk are coagulated with 
two drops of acetic acid, the casein is filtered oS, tbe filtrate 
neutralised with sodium carbonate, osing phenolphthelek 
or mimosa tincture as the indicator, boh^, fllteied, and 
evaporated to dryness. The residue is then ischnmted 
and treated as in the case of wine. — J. 0. B. 

JNORGANIC-^QUANTITA tIVM. 

Sulphuric Acid in Commercial Acetic Aoid ; Peteminaiim 

of Free . 0. Eossi. LTndustria chimtea* 1904» & 

253-254. Chem. Centr., 1904,3, 116^1166. ^ 

iir certain solvents, e.p., alcohol^ formalddiydei ^ itid ^ 
especiallr acetone, the degree of ioimtbn 
is dimimahed to stu^ an exteiE. iheit Che Aoid 1^^ 
diffeeam ,to Methyl Orange. The degree 





«tiMKiilM|||nil6iM>HUi 'otlwr tliluliv^'^aBeotaA' <ob1^ 

»t t)U» tMai<mA0*^UMs j 

poiiilue, tlMT^fore, in preiience of one of ^tbme eoloikiti to | 
do^enill^ the free -ealphuric nctid in^ conunercifti . 

a^ii^ nfivl hj titration with alknli in preeenee of Methyl 
(^iige. The amount of the solvent required, varies with 
™, 00 ncontration of the acetic acid. The author used 6*5 e^e. 
ot acetone with 10 c.c. of 40 per cent* acetic acid. The 
nb^thod is stated to give accurate re)iultB.**-A, S* 

A^itnc Acid t Electrolytic Determination of . icith a 

Matdting Amd€, L. H. Ingham. J. Amer. Chem. TSoc., 
1$04, 26,1251—1255. 

Th» electrolytic determination of nitric acid has been 
already studied by Vortmann (this J., 1890, 1060) and by 
Easton (this J., 1903, 1258). The author finds that the 
time can be materially shortened by using a rotating anode. 
The following conditions were found to be the most satis- 
Ikctory : — 25 c.c. of copper sulphate solution (containing 
0*2533 grm. of metallic copper), 25 c.c. of “standard” 
snlphhnc acid, 0*5 grm. of potassium nitrate, 4 amperes, 

10 Volts at the outset, or 17 volts at the end of the reduction, 
and the anode rotating at a speed of 230 revolutions per 
miimte. The time occupied was 30 minutes. When the 
electrolysis was complete, the excess of ncid in the electro- 
lyte not neutralised by the iimmooia produced, was titrated 
with “ standard” ammonia solution, with litmus or Methyl 
Orange as indicator.— A. S. 

Dime } Determination of —— in pi'esejtce of Phosphoric 
Acid. K. Iv. .larvineu. Z, anal. Chem., 1904, 34 , 559 — 
562. 

In the precipitation of solutions of calcium phosphate by 
ammonium oxalate, some lime always remains in solution, 
and some phosphoric acid always contaminates the oxalate 
precipitate. This is so whether the solution he simply 
treated Avith excess of ammonium oxalate, whether it be 
neutralised with ammonia after precipitation, or pcecii)itated 
in acetic acid solution, or in acetic solution lollowed by I 
neutralisation. Accurate results, however, are obtained in 
the folloAviug way : — To the solution, as free as possible 
from ammonium salts, ammonia is added till a permanent 
precipitate appears, and this is redissolvod in the least 
possible quantity of hydrochloric acid. The liquid is 
heated to boiling, and poured Aery gradually into a mix- 
ture of ammonium oxalate and oxalic acid (say, 10 cc. of 
N/1 oxalate and 5 c.c. of 2N-oxalic acid diluted to 50 c.c ). 
The oalcium oxalate separates slowly in small crystals. 
"When precipitation is complete 1 per cent, ammonia solution ; 
is very gradually added till the liquid is just alkaline. The | 
precipitate is collected on the filter, w'ashed, and treated as I 
usual — J. T. D. I 


Bauxite i Analysis of . Taurel. Ann. Chim. anal. ' 

appl., 1904, 9, 323—327. Chem, Centr., 1904, 2 , 1251 I 
—1262. 

Tiif presencti of titanic acid frequently exerts a disturbing 
influence in the analysis of bauxite. Leclcre (this J., 
1903, 926) observed that titanic acid is precipitated along 
with silUa from formic acid solution, and the author makes 
use of this fact in the following method ; 2 grnis. of the 
bauxite are fused with 8—10 grins, of a mixture of equal 
parts of sodium and potassium carbonates, until the melt 
ceases to effervesce. After cooling, the mass is dissolved in 
water and 20 c.c. of sulphuric acid of 66° B. and the solution 
evaporated till white fumes appear, the residue diluted with 
water and the silica filtered off. To determine the titanium 
dioxide and ferric oxide together, the filtrate is dilated to 
1 litre, and 100 c.c. are run gradually into a mixture of 
10 c.c. of ammonia and 5U c.c. of water. The animoniacal 
solution is boiJ6d, the precipitate filtered off, washed with 
boding water, dissolved in hydrochloric acid, and reprecipi- 
tilted with ammonia. The liquid is now treated with excess 
of fonhic acid, 1 grm. of sodium sulphite added ora ourireht 
of sulphur dioxide passed through, and the whole boiled 
getitly foV one hour, whereby titanium dioxide is precipitated.^ 
Ammonium citrate or tartrate ($ — 10 times, the amount of 
alumh^ pmeut) is ^en added, foltoared by excess cf 
ammotthm 4iid the irdn HA precipitated by ammonium sulphide. 


The wei|^ nf tlm pieafpitafte after^ll^ the ammmA 

neutmlfsed with ammonia, lo io.c. of Shrmih" icfd idre ai 
and the solution is boiled^ gCUtly wMftt a'Cul^ddi di^stihpiMI^ 
dioxide Is passed through for one boor. TW tltasfio amd i* ’ 
filtered olf^ and the filtrate mfade up td 1 litre. ■ In 106 
the alumina and iron are precipitated by ammonia} and in 
another portion of 500 c.d., the iron is precipitated wi6i 
arnmoniam sulphide in presence of ammonium citrate. 

-A.B. ^ 


Iron; New Method for the Volumetric Deiermination of 

. N^. Tarngi and S. Silvatici. Boll. Chim. Earm., 

1904, 43, 637—641. Chem. Centr., 1904, 2 , 1341—. 
1342. 

Thk method depends upon the titration of ferric , chloride 
solution with potassium oxalate solution, in presence of 
thiocyanate as indicator. The iron salt is^ dissolved in 
concentrated hydrochloric acid, converted into the ferric 
condition by means of nitric acid or potassium chlorate, 
the excess of acid neutralised, and the filtered solution 
made up to a definite volume. An aliquot portion of the 
solution is then treated Avith a few drops of a N/ 10-thio- 
cyanate solution and titrated with N/lo-potassium oxalate 
solution (1 c.c. =* 0*00186673 grm, of iron) till a 
characteristic yellowish-green colour is produced. The 
method is especially suitable for iron ores, as tungsten, 
silicon, iron and mangaiicBe can be determln(3d in one and 
the same sample. — A. S. 


Silicon in Iron and Sled; Detcrynination of — . 

J. Thiel. Z. anal. Chem., 1904, 34 , 552 — 553. 

In Drown and Shimer’s method of determining silicon, the 
evaporation with sulphuric iicid of the nitric acid solution 
of the metal absorbs much time ; it must bo done on the 
Avater-bath, or the risk of loss by bumping and spirting is 
very great. The author mixes a litre of strong sulphuric 
acid with an equal bulk of Avuter, and al'ier cooling, adds a 
litre of nitric acid (sp. gr. 1 *4fy) and a litre of solution of 
ammonium chloride containing 240 grms. of the salt. To the 
weighed sample (1 — 2 grms.) in a 4110—500 c.c. beaker he 
adds 60—70 c.c. of this mixture, covers with a watch-glass 
till solution is complete, and heats on wire gauze over a 
Bunsen flame. The liquid can be rapidly boiled down till 
fumes of sulphuric acid escape, without any danger of loss. 
After cooling, 100 c.c. of Avater are added and the solution 
is Avarmed, filtered, and the residue on the filter washed 
Avith hot water, then with Avarm dilute hydrochloric acid and 
finally with hot water ; the filter is then placed moist in a 
platinum crucible, and dried and burnt off in the muffle. 

— J. T. D. 

Nitrogen in Iron and Steel ; Rapid Determination of . 

H. Braune. Oesterr. Z. Bcrg.-lliitt., 62 , 491. Chem, 
Centr., 1904, 2 , 1167. 

Tiin author makes use of the colour reaction of ammonia 
with Nessler’s reagent. 250 c.c. of water and 20 c.o. of a 
solution of alkali of an equivalent strength to hydrochloric 
acid of sp. gr. 1*124 are heated to boiling in an Erlenpieyer 
flask of 1600 c.c. capacity, provided with a rubber stopper, 
carrying a funnel and a tube connected to a condenser. 

I grm. of the iron or steel is dissolved in 10 c.c. of hydro- 
chloric acid free from nitrogen compounds, and the filter^ 
solution allowed to drop into the boiling alkali solution. The 
distillate is treated in a graduated tube, 35 min. diameter, 
with a solution made by diluting 2 c.c. of the ordinary 
Nessier reagent to 10 c.c. The coloration produced is 
matched hy one obtained from a known volume of a solution 
of ammonium chloride containing 0*038147 gim. per litre 
(I c.c. =< 0*01 ingrm. of nitrogen). — A. 8. 

Silver in Zinc / Determination of--^ and SUver^contmt of 
varieties of Commercial Zinc. K. Eri^driobu Z. angcw*( 
Chem,, 1904,17, 1636-1644. » . 

Th 8 author has examined aridcally the methods of deter- 
mining silver in kino adopted by Karsten (solution in tilerio 
acid and precipitation with hydrochloric acid) ) Malagod end 
Durddier (Oi^taoh* farion of oxide with iSthari^ eud^ 
black flax, and cupeflation) j Ketl (ftteion w^/^beeiii-ol 





(lulaticMi in hydfon 

cS uiiB i 'i iirta , ‘.millM iMtamwir iiyttaide iiiid< 

<:u]MdNiil^<rJIbiD^9Ui» o£ silvar ehlarlde 

iu‘:«»rim o^iMMifaUtie solutbnt first method 

valiuilMiy^aiii the thii; of silWi due^ to the roaotioa on it 
of'pottsiimn^ei^dQatldgh temperttiipes k an objection 
to Pnfahl'e nmthod. Eerlk eneihod is excellent in the 
ciute«if einos riohih eilveri bat for |w<NPer alloys the lar?;e 
4)afuititiee which Must be dealt with make H impracticable. 
A combinatiOQ of Fufahrs and Kerl’s methods, how- 
ever, has proved most satisfactory with all classes of sine, 
and the method ia employed as follows : — The sample is 
granulated, and a suitable quantity (100—1000 grms., 
according to the expected richness) weighed off into a 
beaker (or beakers, in case of large amounts). A small 
quantity of hydrochloric acid is added, and when nearly 
saturated is poured off through a filter, and a second 
quantity, poured on the sample ; by this plan eolntion 
is greatly hastened. As soon as, or just before solution 
is complete, the whole residue is rinsed on to the filter 
and washed free from chlorides. The filter is placed in a 
crucible, dried and incinerated j to the residue 7.5 — 15 
grms. of assay lead and some borax are added, and the whole 
heated to fiision. The button of alloy is then cupelled, 
alongside of a lead-silver button of about the same content, 
from which the unavoidable loss of silver by volatilisation 
is determined and allowed for in tlie usual way. The author 
has established by experiments on alloys of known com- 
position that : (1) The cupellalion method gives accurate 
results when zinc as well as lead is present in the alloy ; 


into Mflbtloh^ dMmlM the fibir v ^ .bmt i 

complete; sultttloa of the «itm | (fi) ; In fpflMuee of 
chloric acid or .lific ehterid% 

of aUver chkirific miy be formed a«d the, 

incmeration of the filter } beifce;l^ 
watlung of the residuev A table ia ,|{iveA >hi01^^ 
amount of silver (in grma. per metrte ten) in ln^oite 
specimena of commercial ziuc.-T^. X* iD# .r j t • . , . 

Gold f Deterwimafion and Separatiar^ qf r--— - 
iicol/y; 8. X. Miller. J. Amer. Che'm, 1^0^^ Ji| 

m5-.i869. , , ;; 

In Cyamdt Solution . — From 150 c.o. of a Sftlptiou.eiwtr . 
taming 1 grm. of potassium cyanide and 0*1891 grm. of 
gold, the latter was completely deposited ia ilj .bonlp',li#b, 
a current of 1*8 volts, and N.Djoo«=w02^0*0^ osapl^ 
during the first ij hours and then increased so oa J^o 
maintain a voltage of r 8 ; lemjmrature, 65®— rfiS® Jp.j 
Gold was quantitatively separated from iron by yorkil^,, 
under the following conditions: — 125 c.c. of 
containing 0.1286 grm. of gold, 0*13 grm. of ifou/fi^d 
3 grms. of potassium cyanide; current, 2*3 — 3 volts ewl 
N.llio,)=»0* 13—0-86 ampere; temperature, 65* C. 

2^ hours. . . jv 

In Phosphate Solution . — Satisfactory conditions for pia | 
determination of gold and for its quaqtitativc sepa^^lliQa, 
from cadmium, iron, zinc, cobalt^ and nickel are shoWp itr 
the following table : — ' ^ 


Determination of gold i 

Setiaration of gold from cadmium j 
„ „ „ iron.... I 

„ „ „ Zinc.... I 

„ „ „ cobalt.. 

„ „ „ nickel.. ! 



In Sodium Sulphide Solution . — 10 c.c. of a solution 
containing 0- 1276 grm. of gold chloride were treated vrith 
50 c.c. of water, 16 c.c. of sodium sulphide solution 
(sp. gr. 1 * ly) were added, the liquid was warmed until it 
became clear, diluted to 150 c.c. and electrolysed at 61® C. 
with a current of 0-1 — 0'2 ampt^re and 2*4 — 3 volts, A 
quantitative yield of gold was obtained in 2 hours. Gold 
w^as also satisfactorily separated from arsenic, molybdenum 
and tungsten under similar conditions. — A. S. 

Electrolytic Separations possible with a Rotating Anode. 

D. 8. Ashbrook. J. Amer. Chem. Soc,, 1904, 26 , 1283— 

1290. 

Thje author has examined whether Exneris method (this 
J., 1908, 11.50) of using a high current density and strong 
pressure with a rotating anode gi'^es satisfactory results in 
the electrolytic separation of metals. It was found that 
copper could be quantitatively separated from alu nimum, 
chromiuix), iron, and magnesium in sulphuric acid, nitric 
acid or phosphoric acid solution, from arsenic in ammoniacal 
or nitric acid golntion, from cadmium and cobalt in nitric 
acid solution, from manganese and uranium in snlphunc 
acid or nitric acid solution, and from zinc in sulphuric 
acid or phosphoric acid solution. Cadmium was separated 
from aluminium, iron, magnesium, and manganese m 
sulphuric Acid or phosphoric acid solution* from cbromuira 
in phosphoric acid solution, and from nickel in snlphunc 
acid solution. Silver was separated from alnmininm, 
caddiiUioi^ dhthmiuih, adhalt, iron*^ 1^^ magUMMtti, 
manganese, nSok^, and zinc in ^tetne 

MBcmy wag from aluitenwwfc.iimd 


United States Patents, ; ji, 

Carbon, Analysis; Method of — — G» O. SeiNird* 
Holcombs Hock, Va., Assignor to Fimer and Amende New 
York. U.S. Pat. 773,529, Oct. 25, 1904. 

The amount of carbon contained in a substance is 
mined by mixing it with an oxidising agent, and placing 
mixture in a crucible suspended in a cylindrical glass vtei^l.^ 
The stopper of this vessel is pierced by gas-inle^ add jonW, 
tubes, by a funnel for the admission of liquid/ and by 
terminals of an electric generator, the ends of which dip 
into the mixture in the crucible. The gaseous products of 
cou bustion are passed through a carbon dioxide absorption 
apparatus ; sulphuric acid is then added to the residue in > 
the crucible through the funnel, and a current of purified 
air is passed through the contents of the crucible, driving 
the remaining pioducts of combustion through the abter|^ 
tioD apparatus.— T. F. B. 

FsKNOH PATBNtS. 

Hydrogen Contents of Gaseous Mixture^ i Proc^sf /Oip^ illi^ , 

Conimuoua Determination of the . VeTfCUn 

chinentabrik Augsburg und Maschinenbam,- Qci^ 
•berg,A.-G. Fr. Pat. 844,340, June 27, 1904. . 1 

Sb» Eng. Pat. 15,706 of 1904 ) this J., 1904, 931, ' 


OROAHIC-^QUAlITATfVM. 
Quebracho Extract; Deletion of AdulftrtluSkstt fi 
X-. Eoemer and P. Diillberg. Beutsch. 

1904, 47» 1X6— 196. Ch«m*<TZ«Ht., 1904, SS/W. 
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The eam^ i» dissolTed in a small qnanti^ of hot water, and 
alcohol is added to it when cool, until the solution oeeses 
to become turbid. An ecjual volume of ether is added to 
precipitate the first fraction of the tannin, and a further 
quanniy to precipitate the remainder. The two fractions 
arc dissolved separately in alcohol, and again precipitated 
in two fractions by ether. The second of the two fractions 
in each case is subjected to elementary analysis. A pure 
quebracho extract should give 62 — 63 per cent, of carbon, 
or at any rate not less tlian 60 per cent. ; a smaller per- 
centage indicates adulteration (since mangrove bark gives 
only 66* IS percent, of carbon when its alcoholic solution 
is precipitated with ether). Attempts to detect adulteration 
by determining the percentage of alky loxy -groups present 
gave negative results. — T. F. B. 

Watered Milk ; Detection of . A. E. Leach and 

H. C. Lythgoc. J. Amer. Chera. Soo., 1904, 26, 1195— 
1203. 

The authors find that the addition of water to milk 
perceptibly affects the dc'irree of refraction of the scroin. 
For determining the degree of rcfiaction, the Zeiss immer- 
sion refractoraeter is recommended, but, the Abbe refnic- 
tometer may also be employed. 100 c.c. of the milk at 
a temperature of about 20'^ V. are treated, in a beaker, witli 
2 c.c. of 25 per cent, acetic acid (sp. gr. 1 ’OaSO) ; the beaker 
is covered with a watch glass, atid heated on the water-bath 
for 20 minutes at 70° C. It is tlien placed in ice water 
for 10 minutes, the solution filtered, and the degree of’ I 
refraction of the clear filtrate determined immediately. ’ 
Tables are given of: (1) readings on the immersion refrac- 
tometer at tempi ntures of from ].'j®to25°C. nMluced to 
the corresponding valuer at 20° C. ; and (2) refractive 
indices as re^d on the Abbe refractometor, corresponding 
to the scale readings on tlm immersion refractometer. Of 
the numerous samples of jiure milk examined, the immer- 
sion refractometer reading of the serum was nearly always 
above 40° at 20“ C., and m no ease was it below 39°. The 
authors propose that milks of which the serum gives , 
a reading on the immersion refractometer below 39° at I 
20° 0. should be declared fraudulently admixed with water, j 

—A. S. I 

Yeast Extract ; Detection of in Meat Extract . 

M. Wiutgen. Archiv der Thurm., 1904, 242, 537 — 
538. 

When albumins are salted out from meat extract by means 
of zinc sulphate solution, a clear filtrate is obtained ; with 
yeast extract, however, the resulting filtrate is cloud}. 
20 c.c. of freshly-prepared 10 per cent, aqueous solution 
of the extract are acidified with 2 c.c. ot 20 per cent, 
sulphuric acid, and treated with excess of powdered zinc 
sulphate. After standing one or two days, the solution 
is filtered, only the first c.c. which runs through being ' 
returned to the filter. In the presence of yeust extract, 
or a mixture of 20 to 30 per cent, of yeast extract with 
meat extract, the filtrate will he turbid when first filtered. 

— J. O. B. 

Formic Acid ; New Reaction of . E. Comanducci. 

Estr. aus liend, della K. Accad. dclle Scienze, Fisiche 
e Matematiche di Napoli, 1904, Chem. Centr., 1904, 
2, 1168. 

Fokmic acid gives a characteristic yellow coloration with 
sodium biaujphite, and this reaction can be used for its 
detection (as small a quantity as 1 per cent.) in formalin, 
methyl alcohol, glyoerin, and acetic acid. 2 * 5 c.c. of the 
liquid to he examined are diluted with an equal volume 
of water, 15 drops of a concentrated solution of sodium 
bisulphite (5 grms. in 5 c.c. of distilled water) are added, 
and the mixture is shaken and warmed. In presence 
of formic acid a yellowish-red coloration is produced. 

—A. S. 

Atropine ; Contributions to our Knowledge of Alkaloid 
Reactions. III. C. Beicbard. Chem.-Zeit, 1904, 26) 
1048—1050. (See this J., 1904, 458. 

(1) When atropine sulphate is warmed with merouroug 
nitrate, redaction takes place, and a highly characteristio 


fragrant odour is prddnoed, this odoar hmag also produced 
when atr^doe is warmed with concentrated sulphuric aoid« 
(2) If atropine sulphate is warmed w*ith platinic chloride 
solation and sulpbono acid, metallic platinum separates odt 
and the same fragrant odour is produced. With palladiam 
chloride a similar reaction ensues. (3) A very character- 
istic reaction is with bismuth chloride. When a solution 
of this salt is mixed with atropine sulphate there is no 
change ; hut if concentrated sulphuric acid is added there 
is an immediate egg-yellow coloration. This reaction only 
takes place in the cold. (4) Sodium nitroprusside pro^ 
duces a reddish precipitate as with cocaine. (5) When 
atropine is ground with cane-sugar and hydrochloric acid, a 
fine rose-red colour is produced on warming. (6) When 
atropine sulphate is treated with arseuious or arsenic acid 
and sulphuric acid, rings of reduced arsenic are slowly 
formed. (7) If a drop of concentrated antimony tri- 
chloride solution be warmed with a trace of atropine 
sulphate, a bright green liquid is formed, permanent on 
further heating or evaporating. Stannous chloride does 
not change the green residue. This reaction can be used 
to distingui,sh between atropine and morphine. (8) When 
a trace of solid atropine sulphate is evaporated with dilute 
cobalt nitrate solution, a green coloration is produced. The 
most delicate and characteristic reactiou of atropine is the 
: odour produced with sulphuric acid. — F. S. 

Essential Oils i Treatment irith Sulphuric Acid applied 
to the Identification of — — . M. Duyk. Les Corpfv 

gras ind., 1904, 31, 70—72. Chem. Centr., 1904, 2, 
1348-1349. 

I Ai’OOfiDixG to the author, the Maumenc test used in the 
i examination of vegetable oils may also be applied to the 
I identification of essential oils. 4 c.c, of Para{Jinum liquidum 
] are well mixed with 1 c.c*. of the oil in a glass tube, then 
j 2 c.c. of pure sulphuric acid are introduced at the bottom 
of the tube by means of a pipette, the tube is closed with a 
cork carrying a thermometer, the temperature observed, 
then the contents of the tube ar(3 well mixed, and the highest 
temperature attained is noted, The 4 c.c. of paraffin give n 
rise of 1°C. with 2 c.c. of sulphuric acid. The following 
values have been determined by the author: — Cymene, 4° ; 
pineue, 3G°; limouene, 26° ; carvenc, 26° ; thyiuene, 13° ; 
cedrene, 15°; anetlioJ, 22'; thymol, 7'; safrol, 33°: 
carvacrol, 4.. 5°; apiol, 32°; eugenol, 27'; sandal-wood 
oil (a) 22.5°--83°, (5) 12°-18°; lemon-oil, 25°— 26.5°; 
gcraniol, 81.5°; menthol, 9°; linalool, 38' ; eucalyptol, 
22° ; tcrpioeol, 26°; sautalol, 33° ; cedar- wood oil, 16° — 18° ; 
peppermint oil, 13° — 26®; eucalyptus oil, 24°; citral, 40°; 
anisaldebydc, 14® ; benzaldehyde, 9° ; menthone, 11° ; 
citronellone, 33°; cirvol, 30°; lavender oil, 33°— 37°; 
and geranium oil, 24° — 25° C. — A. S. 

OROANIC--QUANTITATIVE, 

Fuels f Method and Apparatus for Determining the Heat> 
iny Value of Gaseous arid Liquid — . H. Jankers, 
Aachen, Germany. Eng. Pat. 10,487, Aug. 26, 1904. 
Under Internat. Conv., Sept. 1, 1903. 

An improvement on the method described in Eng. Pat. 
13,083 of 1892, requiring the measurement of only one 
magnitude. The fuel and cooliug agent are supplied to the 
calorimeter in constant proportions, so that both may be 
made positively dependent on the time occupied in feeding. 
The heating value is then obtained directly from the differ- 
ence of temperature of the cooling agent as it enters and 
leaves the c^orimeter. The pressure of either the fuel or 
the cooling agent may he utilised for driving the meters 
through which the supply passes. By. employing some 
form of differential thermometer or by keeping one of the 
two temperatures constant, the readings may be recorded 
directly in terms of the calorific value of the fuel.— J. F. B. 

Benzene t Determination of — — in Illuminating Oas*. 
0. Pfeiffer. ahem.-Zeit. 1904, 28) 884—685. 

Taa author ia 1692 (J. f. Oasbeleuoht) 46) 6^7) modified 
Harbeck and Lunge’s method of determining hentene iti 
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illamio&tif^ gas, (ooairefsion mto clinitrobeDiene by «o^ 
phorio^nkm acid) by iiifting Cor th® d«tenmonrtion a mea- 
8fu^ Tolome iflfitead of a stream of the gas, by which meaos 
sereral advaotagea are claiived. Whilst, however, the modi- 
fied method is accurate with pure benzene, Korbuly has found 
it to give with illuminating gas much higher resnlts than 
Harl^k and Lunge’s method. This has been found to be 
due to another constituent of the gas, which forms, on 
treatment with the acid mixture, a bright yellow solid 
substance which is weighed with the nitrobenzene ; this 
substance can be removed by means of animal charcoal, 
however, and when this is done the author’s method gives 
Jesuits in accord with the methods of Harbeck and Lunge 
and of O’Neill. The author has introduced a further modi- 
fication of the method, and now, instead of weighing the 
dinitrobenzene formed, titrates it by means of stannous 
chloride. An ordinary stoppered separating funnel of 
about 500 c.c. capacity (the exact capacity being iii the 
first instance determined) is used. It is inverlcd, filled 1 
with the gas by displacement from above, closed, and the ’ 
gas adjusted to atmospheric pressure by momentarily easing | 
the stopper or opening the stopcock. Now 2 c.c. of the 
mixtnrc of equal volumes of strong sulphuric aud fuming 
nitric acids are introduced through the stem and stopcock, 
spread over the surface of the glass by inclining the funnel, 
and allowed to act for half an hour. The funnel is then 
turned right side up, and 30 c.c. of strong solution of sodium 
hydroxide are introduced. After all acid gases have lieen 
absorbed, hydrochloric acid is added till the liiiuid is faintly 
acid, and any carbon dioxide formed, is, as far as possible, 
expelled by shaking ; then 50 c.c. of ether are added, the 
whole is well shaken for five minutes, and the ether decanted 
into a flask containing 1 grm. of well-dried potassium car- 
bonate and half a grm. of animal charcoal. This treatment 
is repeated with a second 50 c.c. of ether, and the united 
ethereal extracts are shaken with the charcoal at intervals 
during several liours. The ether is then filtered into a 
200 c.c. flask, the residue on the filter washed with ether, 
and the whole of the latter eA-aporated. To the residue 
about 10 c.c. of alcohol and exactly 10 c.c. of stannous 
chloride solution are added, the whede is heated for ten 
minutes on the water-bath, cooled, the liquid made up to the 
mark with distilled water, and 20 c.c. (one-tenth of the 
whole) are titrated with iodine and starch. Into a second 
200 c.c. flask, 10 c c. of alcohol and 10 c.c. of stannous 
chloride solution are introduced, and this mixture is heated 
similarly, cooled, made up to tlie mark, aud 20 c.c. with- 
drawn for titration. The difference between the two titra- 
tions represents the amount of stannous chloride oxidised 
by the diuitrobeuzene present. 

+ eSnt^lg + 121101= C'oH^CNir, >2 + GSnCL + 
41LO. 

The stannous chloride solution is made by dissolving 
150 grms. of tin in hydrochloric acid, adding 50 c.c. of the 
strong acid and diluting to a litre. — J. T. 1). 

Petroleum and its Distillation Products / Action of 
Formalin on . A. Nastjukow. III., page 1082. 


bigb a value to the ineoluble matter in many eaee«» 
author’s method apigteare the beet on toeouat of He gmatar 
accuracy and simphmty.-^-T. F. B. 

Dextrose i Indicator for use ik the Ouaktiii^ve D«ter<» 
miitahon of — toith Fekling'e Solution* G. Grlggi. 
Boll. Ohim. Farm., 1904, 43, 565^507. Chem« Contr,, 
1904, 2 , 1169—1170. 

In the doterminatiou of dextrose with Fohling’e solution, 
tbe author recommends as a suitable and sensitive indicator 
Bach’s reagent (this J., 1899, 401, 519), so-called formaL 
doxime, CH^NOH, the alkaline solution of which gives a 
violet coloration with copper salts. For the preparation of 
tbe iudicator, 5 ‘6 grm<i, of pure potassium hydroxide 
dissolved in water and 2 *9 grms. of formaldehyde (7 ‘85 c.c. 
of a 40 per cent, aqueous solution) are added to a solution 
of 6 • 95 grms. of hydroxylamine hydrochloride in cold water, 
and the whole diluted to 100 c.c. — A. S. 

Fine Spirits; [Ejeamination of ]. K. WindUoh. 

XVIL, page 1107. 

XXIV.-SCIENTIPIC & TECHNICAL NOTES. 

Itadium in American Carnotite. A. H, Phillips. Bug. 
and Mining J., 1901, 78 , 673. 

Tiik author carried out some experiments with 25 lb. of 
an ore from Richardson, Utah, containing about 10 per 
cent, of carnotite. From the radio-activity of the product 
obtained, he estimater> that 1 ton of the ore would yield 
1 grm. of chlorides having a radio-active power of 60,000, 
as compared with that of uranium. A specimen of 
“rjdium” prepared in Nov. 1902 is stated to be as active 
now as when first prepared.— A. S. 

Colloidal Solutions; New Method of Prepwing — , and 
their behaviour towards Barium Sulphate, L, Vanino 
aud P. Hartl. Ber. 1904. 37 , 3020—3623. 

Thk mould Aspergillus oryzae possesses strong reducing 
powers, aud readily produces colloidal solutions. A solution 
of 0*01 grm. of gold chloride iu 100 c.c. of water, to which 
has been added a few grains of rice with this mould growing 
on it, gives in a few days a blue solution of colloidal gold. 
For rapidly demoustrating the formation of colloidal 
solutions, Faraday’s solution of phosphorus in alcohol is 
excellent ; when added to a solution of gold chloride, it 
instantaneously produces a red solution, which gradually 
deepens in colour and becomes more bluish, then remaining 
permanent. Nearly all these colloid solutionl (arsenic 
trisulphide, antimony trisulphide, cadmium sulphide, cop- 
per sulphide, silver sulphide, and metallic silver) when 
shaken with pure precipitated barium sulphate, become 
colourless, and deposit their contained substance. The 
action is purely uiechanicul (in some cases filtration through 
kieselguhr, or even prolonged agitation of tbe solution, pro- 
duces the same effect), and furnisbes another argument in 
favour of tbe view tW these colloidal solutions are in 
reality suspeo^ious of solid particles. — J. T. D. 


Rubber ^ particularly Crude Rubber ; New Methods for 

the Analysis of . G. Fendler. Her. deutsch. Pharm. 

Ges., 1904, 208 and 215. Through Monit. Scient., 1904, 
18 , 834—838. 

Various samples of rubber were examined by tbe author’s 
method (this J., 1904, 764), and aho by the methods of 
Harries, and Weber (see this J., 1901, 1123; 1902, 1404; 
1908, 1211), and the following conclusions aredratra :— 
Harries and Weber's methods give results agreeing fairly 
well as regards percentage of pure caoutchouc, Webers 
method being perhaps preferable, on account of its greater 
simplicity, when slightly modified in small details suggested 
by the author. With certain kinds of rubber, however, 
these two methods indicate a much too high poroeotage of 
caoutchouc, since certain resins present in 
compounds with nitrous acid, soluble in awtone and i^luble 
in boflseiie. Harris®’ Weber’s methods also five too 


Cholesterol. A. Windaus and G. Stein. Ber., 1904, 

37 , 8699—3708. 

The authors conclude from the results of their study of 
the decomposition products (oxidation products, &0O of 
cholesterol, CgyH^U, that it may be regarded as a complex 
terpeuc, composed of five reduced rings, of which Oh® 
contains a double linking, and another a secondaiy hydroxyl 
group. It is poiuted out that nearly all the resin uciihi of the 
conifers will give the characteristic reactions of cholesterol. 
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T*pwwtOH-CHBMi8CHR8 1902. Kin Bericht 

die I'ortio'hritte mf dem Gebiete der ohendicheB 
■ir^^nologje. He^tiBgegeben tion I)r. ltin>OL 7 
^KDiE^MAirN. SSter Jabrgang. Kriedriefa Vieweg nnd 
Sohn, Braunschweig. 1904. Price M. 15. 

'8vo Tolutae, containing 580 pages of subject-matter, a 
classiHed Heview of Kcw Books on Pare and Applied 
Science. filUng 27 pages, and the alphabetical index of 
name# of antnors and subjects, followed by a Register of 
Patents^ classified, and paged vdth reference to the body of 
tbe ^ahfbuch. There arc 72 illustrations. 'Jlie matter is 
clajwified as follows I. Iron. II. Alurainium and Rare 
Earth Metals. III. Gold and Silver. IV. Copper. V. 
Zinc. VI. Lead. VII. Nickel, Cobalt, Manganese, and 
Chromium. VIII. Tin, &c. IX. Sulphur and Sulphuric 
Acid, X, Alkali Industry. XI. Electro-chemistry. Xll. 
Ammonia and Cyanogen Compounds. Xlll. Alkaline 
Earths, ike. XIV. Gases. XV, Phosphorus, Boron, Sili- 
con, and Carbon. XVI. Glass. XVII. Earthenware. 
XVni. Cements and Artificial Stone. XIX. Explosives, 
dw. XX. Uluminants. XXI. Fuels. XXII. Sugar. 
XXIII. Starch, Dextrin, and Glucose. XXIV. Fermen- 
tation Industries. XXV. Fats, Soaps, and Resins. 
XXVI. Ethereal Oils and Perfumes. XXVII. Water. 
XXVIII. Foods. XXIX. Organic Products. XXX. Al- 
bumins, &c. XXXI. Dyestuffs. XXXI 1. Textile Fibres. 
XXXIII. Paper. XXXIV. Photography. XXXV. Tan- 
ning, Glue, &c. XXXVT. Manures, Disinfection, &c. 
Following each of the foregoing groups, is a Section 
devoted to Statistics. 

IlATfOBOOK OF Chemicai. Enginkerwo. Illustrated with 
Working Examples and Numerous Drawings from Actual 
iBBtailations. By George K. I) avih, Chemical Engmeer. 
Ac.' 2nd Edition. Davis Bros*, 82, Blackfriars Street, 
Manchester. 1904. Price 2L 2s. j for all Foreign 
Countries, 2/. 5s. 

This work is complete in two 8vo volumes, each with an 
alphabetical index, Vol. I. containing 524 pages of subject- 
matter and 282 illustratious, and Vol. II. 515 pages of 
subject-matter and 257 illustrations. 

The subject-matter ot Vol. L is classified as follows ; — 
I. Introduction. II. The Technical Laboratory. III. 
Materials used in the Construction of Plant. IV. 
Weighing and Xleasuring. V. 8team Production and Dis- 
tribution. VI. l*ower and its Application. VII. Moving 
Solids, Liquids, and Gases, VIII. Treating and Refining 
Solids. Vol. II, : — T. Application of Heat and Cold, II. 
Separating Solubles from Insolubles. III. Absorbing and 
Compressing Gases. IV, Evaporation and Distillation. 
V. Crystallisation and Dialysis. VI. Application of 
Electricity. VII. Construction of Packages. VII. 
Organisation and Building. 

The Chemical Stnthesis of Vital Products and the 
Inter • Relations betw'een Organic Compounds. 
ypl. L By Kapmael Meldola, F.R.S., &c., Professor of 
Chemistry in the City and Guilds of l^ndon Technical 
College, Finsbury, Loudon. Edward Arnold, 41 and 48, 
Maddox Street, Bond Street, London, W. 1904. Price, 
21s, net. 

Large 8vo volume, containing prefiace, table of contents, 
list rtf synthetical products, titles Of journals quoted, and 
subject-matter filling 293 pages, followed by an alphabetical 
iB4e^> preface the author points out tliat, with 

Wi^bler, our own countryman, Henry Hennell, must take 
equal rank, as being among the first to produce an organic 
compound independently of the living organism. Hennell 
was the first to synthesise alcohol from olefiant gas, and 
ibis synthesis was effected at practically th^ some time as 
that ol urea by Wohler. The work is arranged in the 
dictionary form, and the matter treated of is classified as 
follows; — ^I. Hydrocarbons. II. Alcohols and Terpene 
Alcohols. III. Ketone Alcohols. IV. Glycols and Poly- 
bydric Alcohols. V. Aromatic Alcohols and Phenolf. 


wdes. IX. Sulphur Oompouads. X. 

XL eSamphwand ^©rpeim Group* xfi* Fluvune ( 


ATbwBook or QoAittPfATivE Cttiiwtokt Akjwittts 
Gravimetric, llLECT»6LTtio, V6ttxMEtRicl/Am> GA»0- 
METRIO Methods. With Seventy.t#o LaboralSv 
Exercises, giving the Analysis of Pure SaltL A<l^i 
Prodncis. ^ J. o. OLspir, 
A.M., Ph.D., Professor of Analytical Chemistry in the 
Polytechnic Institute of Brooklyn, Ac. D. van Nostratad 
Company^ 28, Murray, and 27, Warren Streets, Now 
York. 1904. 4dol8.net 

Large 8vo volume, containing 468 pages of siibjeot- 
matter, 21 pages of tables, and the alphabeticid index. 
Ihe text IS illustrated with 68 engravings. 

Tbc matter is classified ss follows :ll. The Balance 
IL General Operations. HI. Determination of Water 
I\ . Determination of Metals. V. Determination of Acids’. 

of Minerals. 

yill. Electrolytic Methods. The Ionic Theory; Electro- 
lytic Apparatus and Manipulation. Electrolytic Deter- 
mination of Metals, TX. Volumetric Analysis. X AciiH- 

xxm Standanl Alkalis. 

XXllI. Oxidation and Reduction Methods. XXIV 
cipitation Methods. XXV. Technical Analysis, a ’ iron’ 

Satf o“r 0- Au^alJsis'f'S 

and hats. d. Gas Analysis, b. Stoichiometry. 

The Textile Fibres : Their Physical, Microscopical. 
AND Chemical PHoPEuyEs By J. Merritt Matthew^ 
Ih.D., Head of Chemical and Dyeing Department. Phila- 
delphia Tes^ile School. First Edition. John Wiley and 

8vo volume, containing S74 pages of subject-matter with 
09 illustrations, rad an appendix with Bibliography of the 
Textile Fibres, followed by the alphabetical index^ The 
matter ia classified as follows:-!, Clo««iflcation'of thi: 
Textile bibres II. Wool and Hair Fibres. Ill, Chemical 
Nature and I^pertios of Wool and Hair Fibres. IV 
Shoddy and Wool Substitutes. V. Other Hair Fibres. 
VI. bilk: Its Origin and Cultivation. VII. Chemical 
Nature and Properties of Silk. VIII. The Vegetable 

Jf ^Poftoi? .'^‘'■'JCture and l*roperties 
of Cotton. XI. Chemical Properties ot Cotton, Cellulose 
\II. Mercerised Cotton. XIII. Artificial Silks; Lustra- 
Cellulose. XIV. lunen. XV. Jute, Kamie, Hemp, rad 
Minor Vegetable Fibres. XVI. Qualitative Analysis of 
T * XVII. Quantitative Analysis of the 

Textile Fibres. Appendix I. Microscopic Analysis of 
F^es* Determining the Strength of 

T^ Cultivation and Pkbpaeation of Paha Bobber. 
By W. IL Johnson, Director of Agrienlturo, Gold Coast 
Colony, West Afnca, fto. Crosby Lookwood and Son 
7, Stationers’ Hall Court, Ludgate Hill, London, im’ 
Price 7#. 6(f. net. 

8vo volume, containing frontispiece showing a « flowerimr 
branch of the Para rubber trcie,” preface, 96 pages of 
subject-matter, with five iUnatrations, and the alphabetical 
index. The subjeot matter is classified as follows —I 
Introductory. II. 'The Para Kubber Tree (ffevea bruiU- 
«««•) at Home and Abroad. III. Cultivation of the Tree 
:i; d“va®* Fungoid Diseases. V. Collecting 

the Kubto. VL Prepantios of Hubber from the LMex. 
VIL Yield of Film Hubbei from Cultivated Trees. VIIL 
Estabhshmett and Maintenance of a Para Rubber Planta- 
tion. IX. Commercial Value of the Oil in Hevea Seeds 
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^ IfottWAT: Pa6po9sb Hbvision ov Cctbtoms 
Taki»p op . 

Bd^ of Trade J„ Nov, 10, 1904, 

Th« followlnjr •tatem«nt showi certain propoaed changes 
in the Norwegian onstoms tariff which are under considera- 
tion.;— , 
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Duty. 

Customs 

Govern- 




Committee. 
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1 Kronor 

Kroner 

Kroner. 

Starch and potato 




meal ... 

Kilo. 

1 0-10 

0-13 

0 10 

Calcium carbide . . . 
Celluloid manuf.ic- 

ad val. 

Proe 

15 per cent. 

Pree 

turos 

Kilo. 

T*(MI 

1-20 

1*20 

“ Patent " glabs 

Glass tiles and floor 

» 

Pn'O 

0-03 

P’roe 

slabs 

Printing paper (ex- 

*’ 

•• 

1 O'Ofi 

()-08 

cept that niailo 
flora wood pulp) . . 

10(1 kilos. 

0-03 

i 

1 o-os 

0*fi3 

Sulpliurio acid i 

' Pi’oe 

1 

Proo 

Gunpowder 

Kilo. 

1 «)-l() 

! 0-12 

0 10 

Smokeless powder . . i 

„ 

>1.10 

(r5i) 

0*10 

Dynamite and simi- 

„ 

U.IO 

1 0*20 

0*10 

lar explosives 

Sugar 


0.20 

1 

1 

0*15 

0*20 


On most manufactures of metal increased duties are 
proposed both by the Customs (committee and by the 
Government. 

Yokohama Impouts of Droos and CnEMroALs. 

Chem, and Druggist, Nov. 1, 1904. 

A return of principal articles of import at the port of 
Yokohama during 19011 and 1902 includes the following 
drags, chemicals, ^cc. ; 




1905. 

1902. 

Articles. 








Quantity. 

Value. 

Quantity- 

Value. 




£ 


£ 

Acetic acid 

11). 



.313,850 

6,184 

Carbolic acid 

„ 

f5!i;3,0?i2 

15,415 

885,477 

16,935 

Alcohol 

gJilS. 

415,331 

27,176 

220, ‘160 

11,465 

Bismuth sub- 






nitrate 

lb. 

34, .392 

8,139 

58,779 

13,121 

Cocaine hydro- 






chloride 



5,877 



Glycerin 

lb. 

2S4,4*9 

7,59H 

803,921 

'6.314 

Hops 

„ 


7,620 

77, m 

6,463 

Potassium chlorate 



.. 

603.205 

6,788 

Quiuino 

0/. 



117,318 

6,118 

Basin 

lb. 



2,237,806 

5.225 

Saltpetre 




2,029,836 

17,602 

Bautonin 


5,446 

6.385 



Soda ash 


0.636,198 

16,080 

7,12&69 

19*633 

Soda, bicarbonate 






of 


2.730,057 i 

6,699 

2.568,979 

6.804 

Soda, caustic 


4,860,331 , 

22,717 

5,139,053 

24.687 

All other 



49,120 


140,213 

Total..:.. 


1 272.223 

- 

; 283,643 


Bosnia ; Chrmioai. Industry and 'fBADB of — 
Foreign O^e Annual Series^ No* 3297. 

Tlie ammotua*80da factory at Lukavac near Tuzla gave 
as usual a high interest on the capital engaged., The pro- 
duction during the past year was about 18,000 tons* of which 
17,00fl tons were exported to Ausrria-Hungary and the 
Balkan States* The petroleum refinery “ Danica/^ in 
Bosnian Brod,wlticU U a of the above-mentioned 

ammonia-soda factory, has not hitherto given vwy satis- 
faotorr testdts i last y^r it pr^tduced about 9000 tous of 
i^fioed oili hf Vh»h 6000 tons were axported to 
Hungary and Servia, The crude nil comes firom :*0hlioia. 


The Bw lactoiT intTsoi^aaeem# to lmya 
m lOOi-than haretofone. hwt, ourlaglo 

the great caw H m^juires, dofi not «eam to fiadlhvoiir iriii 
the native pupi^tion, me of sugar waee 

produced last year^of 4000 #p|;isrfw* consumed in 
the proymoe,, and the remainder CglH’rted to Babnatia. 
The alcohol distillery^lu Jl'ui^;cdht(iitles to Ofi-the 

220,000 galls, pnidnoed iu 1908, iTthOOOgidH teiJU^iaW ia 
the province, and the remaining 44,000 galli. eg! 

The brewery at Serpjevo is also very prosj>srau 8 1 
galls, of beer were brewed in 1903, the gregte^'pl^ 
was consumed in the country, the rsmaiodsr ^ing ekphrlhd 
to Dalmatia and Montenegro. 

The chemical works known as the " Elekiriettj^i^hffli- 
Gesellsohaft-Iajce appears to he still suffering ftouMSu 
general over-production of carbide, but since thp 
have taken to producing chloride of lime aod caustic 
they have paid a small dividend. The prodootiott in ^1408 
was 50t>0 tons of calcium carbide, of which 4500 tonS'W^Ucu 
exported, and 3000 tons of chloride of lime and caustic 
the whole of which was exported. 

The “ Hola-Verwerthungs.Gesellachaft** atTcsUc in 1908 
produced about 9000 tons of methylated spirit and aoetate 
of lime, all of which was exported to Austria-Hunggyy. 
Also large quantities of charcoal were hurnft, which »' till 
delivered under contract to the iron works at Vares, ' ' 

The iron mines and works at Vares proved as remuner- 
ative in 1903 as heretofore, and paid a dividend lor the year 
of 9 per cent. About 40,000 tons of raw iron were prOff 
duced, of which 25,000 tons were exported, ohiefiy to 
Hungary, and the remainder found a market in the conntiy. 
4000 tons ol cast iron wares were produced auA the greater 
part exported, and also about 40,000 tons of iron ore were 
exported to Trieste and Italy. The iron works at SSenlea 
seem to have achieved rather better results . iu ll^08| ^«|i 
hitherto. About 5000 tons of iron and steel from tth*^ 
w’orks were sold iu the country, and about 10^900 tods 
exported to Austria-Hungary, Serv^, l^oumaniu,«lLnji ’iho 
saudjak of Novi-Basar. The maUsh factory at Travoik, 
which is only on a small scale, and it content with a modi^t 
profit, scdls its produce chiefly in the province, knd eg|K)rt8 
u small quantity to the sandjak of Novi^Baaar. 

Mining.-^The mining industry does not 
been very active during the past twefvemohth." Thet^ was 
a falling-ofl in all minerals except in coal and frop pfl/iHeB, 
although the total result in value was an ihef 
over 1902. The three mines of Kreka, Zenica and tCiltSij- 
Dohoj supplied all the requirements iu coal bf Bosuia^h^d 
Herxegoviua, but did not export more than 7(>;9(KI| tdhir^e 
state of the market not being favourable. T(3(e ‘gro0 
duction of all foundries, smelting works aud salt^^yriirits 
during the year 1903 shows an increase in all prodUQ%|^ 
as regards quantity and value, except coppef-work igw 
iron, the total increase iu value being 23,104^. TfaO iftlC 
springs at Tuila yielded 33,244,740 gaMs. of brine, of Whtoh 
18,390,080 gal Is. were supplied to the ammonia-soda foetory 
at Lukavae, and 14,854,660 galls, to the salt works, from 
which 13,126 tons of fine salt, 5154 tons of coarse salt, and 
180 tons of briquettes, or a total of 18, 460 tdtis of tabl^ salt, 
were produced. 

In the subjoined table are particulars of imports and 
exports of chemical interest into and from Bosnia and tia* 
Herzegovina during the year 1908. 


Imports. 


JSxporta, 


Articles. 



! Quantity. 

! . ! ^ 

1 Value. 

Quantity. 


Sujfflr and molasse!^ 
Patty aubstances ... 

f»ib j . 

iffit. Tons. 
8.058 

’ 1,««6 

£ 

157.082 
60,000 < 

' Is ’ 

.r- 

''W. 

Liquorw 

18,253 

12,043 

11 

1-. W J3 

849 

20,282 

1,400 

mm 

22.100 

1.040 

■'879^1 

1^888 

f ,40.498'^, 

we* 



Minersls..... 



Dri^ and perfumery 
Dj^stuflaa^taus . 
Gutnaand resins. . . . 
Mmariu oil. tar, &c. , 
Padw a«d papeP 

gC0d8.,Mf. 

'■'W 



■ iVpro ' 




uao 









Indiorubbei goods . 
Leather and leather 

goods 

(tlass and glassware 
Stotte and stoneware 
Brick Sj earthenware, 

and china 

Iron and ironmongery] 
Base metals and 

.sr^“:::::::;::;:: 

ChemlcaJa 

Paints, varnishes, &o. 
Candles and soap . . . 
Matches and oxplo< 
sives 


Feancb Teadk of IN 1903. 

Foreign Office Annual Senes, No. 3301. 

The following returns show the values of certain articles of 
import and export under the head of “ Special commerce” 
during the years 1902-3 : — 


Importi. 


Articles. 

Value. 

1902. i 15)03. 

Pood products 

Wine 

£ 

4.428.000 

792.000 

628.000 

704.000 

428.000 

11, 208, 900 

8, 808.0(H) 
0,464,000 

2.910.000 

3.012.000 

1.870.000 

1.784.000 
1,228.(I(K) 

840.000 

1.088.000 

460, (HH) { 

7)30 000 

: £ 

Sugar, French colonial 

Margarine and other fata 

Olive oil 

1,241,000 

SOO.dOO 

Brandy and other spirits 

Raw materials 

Ooal and coke 

332,000 

Oil seeds and nuts 


Hides, raw. and peltries 


Oimper *. 


Minoralsof all sorts 


^dium nitrate 


Mineral oils 


Vegetable oils, other than olive, 
Lead 

972,()()0 

Tin 


Guano and chemical manures . 
Zinc 

,572,000 

UAO A/IA 

Iron and steel 

448,000 

360 OOO i 


Sulphur 

.lAA 4kA4k 

Indigo 

Hims 

22o|o00 I 

228,009 

172,000 

112,000 

Saffron 

l'64i,000 

Manufactures 

Skins, prepared 

Potassium nitrate 

1,404,000 

32,000 

1 OOyULfll 

I,«i0,fl00 

32,000 


Exports. 



Value. 

Articles, 

1902. 

i 1903. 

1 

Fowl products 

Wine 

£ 

9.300.000 

1.400.000 

1.840.000 

1.548.000 


Sugar, raw 

6(ffi.000 

1,004,000 

Brandy, spirits, and liqueurs. . , 
Snuor. refliied 


X«*f /(syllUv 

Olivo oil 

1 iien'nnA 


Raw materials!— 

Hides, raw, and peltries 

Chemicals..... 

liiiiili 

4,700,000 

Copper and copper ore 

Pig iron and steel. 

Ui92SQ,(IMv 

),176,000 

<0001 and coke 

i»iHciswy 

Building materials 

Gits, other than olive 

780,000 

1.248,000 

1 AtA AAA 

Gil cake 

4,vlV,OUv 

Oilseeds and nuts 

mm ! 

7l64K)0 

IndiM 

*Ov»UllU 

AO AAA 

Saffron 

. iielooA j 

fjCsOOU 



116,000 


Imports. 

Exports. 

Quantity. 

Value. 

Quantity. 

Value. 

Met. Tons. 

£ 

Met. Tons, j 

£ 

8 

2,466 

1 1 

63 

916 

114,507 

106 i 

3,234 

1,286 

19,820 

34 ! 

29i 

486 

2,434 

122 ; 

280 

14,488 

21,731 

3,720 ' 

1,661 

9,739 

195,304 

41,457 ' 

209,221 

343 

22,176 ! 

265 ' 

16,3('3 

1,643 

4,011 f 

40 

43 

1,037 

13,106 

29,836 

310.627 

633 

16..138 1 

32 

693 

949 

28,484 1 

20 

620 

1,670 

78,170 : 

112 

4,2-14 




Articles. 


Manufactures : 

Skins, prepared... 

Leather manufactures . 
Pottery and glassware . 

Dye-wood extracts 

Perfumery 

Colours 

Soap, common 

Candles, stearine, Ac. . . 


YMt. 


1908. 


£ 

4.028.000 

2.500.000 

2.704.000 

640.000 

688.000 

440,000 

m,m 

lf{4,000 


1003. 


£ 

4.080.000 

2.452.000 

2.904.000 

480.000 

044.000 

480.000 

672.000 

168.000 


The annexed return shows certain articles of import from 
the United Kingdom (including Malta and Gibraltar) into 
France, during the years 1902-3: 


Articles. 


Coal 

Chemicals and chemical manures 

Copjier 

Iron, cast iron, and steel 

Skins, dressed 

Indiarubbor goods 

I’ottery, glass, and crystal wares , 

Rubber 

(Vial tar 

Raw hides and peltries 


Value. 


£ 

5,2.34,000 

80.3.000 

237.000 

274.000 

007.000 

385.000 
190,001) 

479.000 
3)3,000 

358.000 


1903. 


£ 

4,4l4,000 

854.000 

225.000 
:i06,000 

868.000 

423.000 

222.000 

578.000 

374.000 

340.000 


The subjoined table give.*? the value of .some exports 
from France to the United Kingdom (including :Malta and 
Gibraltar) during the years 1902-3: — 


Value. 


Articles. 



1 1902. 

1913. 

Wines.. 


£ 

Sugar, raw 

1 1.005,000 

1.862,000 

655.000 
990.(K)0 

1.070,000 

620.000 
821,000 
683.000 

1 7ft OftO 


Dressed skins 


Copper and copper ore 1 

Brandy, spirits, and liqueurs 

Raw hides and peltries ! 

Sugar, refined j 

Pottery, glass, and crystal wares . 1 

Oils, oBsential 1 

466.000 

765.000 ■ 

719.000 

887.000 

770.000 
69.5 OOO 

1 AO AfUa 

„ other 

19fS OOU 

\ASk All A 

Caoutchouc and guttapercha j 

„ manufacture.'* ol 1 

Perfumery , 

325!oOO 

111.000 

142,000 

l4n,UilO 

314.000 

137.000 

160.000 


I L -FUEL, GAS, AND LIGHT. 

COKK VBOlf Br-PKODDCT OVENS. 

Eng, and Mining J., Oct. 20, 1904. 

The total coke made in the United States in 1903 wb« 
25,262,860 net tons, as compared with 25,401,730 net ton* 
in 1902. Of the 77,188 active ovens in 1903 there were 
1,956 by-product ovens which produced 1,882,894 tons, or 
an average of 962 • 4 tons per oven. The average output of 
beehive ovens was 311 tons. The by-product ovens made 
7*4 per cent, of the total coke, against 5*5 per cent, in 
in 1902. The output of the by-product ovens in the ourrent 
year will show a large increase, chiefly from the new plant 
of the Lackawanna Steel Company at Buffalo. 

Naiubal Gas Pboduction of th» U.8,A. ' 

Bd^ Trade J,, Nw. 10, 1904. 

A report by the United States Geological Surrey npon 
the production of natural gas in 1908 states that, notwith- 
standing tho docoeasiag pressure in several of the 






Tum itttoit. 


Ufl 


impo^nt fieldf, the productioo in that year waa oreater 
than m any previoua year, being ealtied at 85,816,360 doU 
ae compared with 80,867,868 dole, in 1002. Four Stated’ 
namely, Pennsyltania, Weat Virginia. Indiana, and Ohio’ 
pr^uced 94 per cent, of the value of natural gas in I903’ 
and m the aggregate the United States produced 99 De^ 
cent of the entire world’s production. ^ 


JV,-^VOLOURINO MATTERS AND 
DYESTUFFS. 

Indigo ; East Indian . 

Chem. 7 rode J,, Nov. 12, 1904. 

The first general memorandum of the indigo crop of the 
season 1904 states that the reports of the area planted are 
still incomplete, but they indicate that the slight improve- 
ment of last year was only a temporary arrest of the 
decline in cultivation characteristic of recent years. In 
Bengal, where the estimated area sown this year is 223,100 
acres, against 249,700 last year-a decrease of 10 per cent, 
—the plant has yielded badly, and the output is the lowest 
on record, about 60 per cent, of a normal crop for Bengal 
proper, 56 per cent, for North Bihar, and 80 per cent, for 
the other Bihar districts. For the whole province, it may 
be estimated at not less than 60 per cent. The total yield 
will probably not be more than 85,000 factory maunds. In 
the United Provinces the area in 1902 was 135,800 acres, 
and increased in 1903 to 140,800; but the reports received 
this spring indicate a contraction in the present season. 
The seed germinated well, and up to July a normal output 
was expected. Since then the prospects have deteriorated, 
serious damage being done by the heavy and continuous 
rains in the second half of July and throughout August. 
The output is now estimated at not more than 75 per cent, 
of the normal for the province as a whole. In the Punjab, 
the estimated area in the four principal growing districts is 
73,900 acres, the area finally ascertained in 1903 being 
74,200 acres. The crop, on the whole, is in good condition. 
In Madras, the area sown is only half that of the corre- 
.sponding period of last year, the returns from the Eaijnt- 
wari villages up to the end of August showing 71,300 acres, 
equal to about 48 per cent, of that in the preceding year. 
It is less than the average of five and ten years by 54 and 
(iH per cent, respectively. The decrease is marked in 
Kistna, Nellore, Kurnool, and Duddapab, and is attributed 
to the fall in prices and to want of timely rains. The 
crop is reported to be generally good, but to require rain 
in parts. 

V.-PREPARING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

Alizakin Assistant ; U.S. Cdstoms Decision. 

Nov. 1, 1904. 

It was held that a preparation obtained by sulphonating 
tallow and treating with an alkali, processes used to make 
Turkey lied oil, is dutiable at 30 per cent. Oii valorem as 
other alizarin assistant not specially provided for,” under 
paragraph 32 of the present tiirifi'. This article bad been 
the subject of a decision of the United States Circuit Court, 
which held that it was dutiable at 20 per cent, ad valoi'em 
under Section 6, as a ** manufactured article unenumerated,” 
on the ground that it was used as a softener. Further 
evidence taken by the Board led them to the different con- 
clusion above given, as it was shown that Turkey Red oil 
V as used as a finisher and softener for cotton goods. 

— H. W. M. 

VIL^ACIDS, ALKALIS, Etc. I 

Magnbsite in tbb United States. 

£iig. and Mining J., Nov. 8, 1904. 

In a recent report by the United States Geological Survey 
on the production of magnesite, it is stated that in the 
United States the entre product of magnesite comes from 
California. During 1903 the quantity reported was 8744 
short ipns crude, valued at 10,595 dols., equivalent to 1861 
tons calciiiedt worth 20,515 dols. 

The produetion of crude magnesito is practically in the 
htuds of one firm at present. The crude product is sent to 


the munniaetiuers of carbon diojUde gas for calctnarien. und 
the calcined produet Is used br the paper mills. The 
demand for both crude and ealcined magnesite is limited 
on the Faciflo coast. Owing to a flreight rate of 18 dole, to 
15 dols. a ton on shipments to etistero points, it is not 
shipped out of California f^ept to the paper mills in 
I Oregon. The production of California could be quadrupled 
I if the demands of couiamption warranted the increase, 
j ^ The principal producing point in Oaliforuiu is in the 
I vicinity of Portersville, Tulare county, though small quan- 
tities still come from Ohiles valley and Pope vallev, Napa 
county. The most extensive deposit in California is in 
Placer county, but it is in an almost inacoessihle mountain 
region, where a very cosily road would be necessary to get 
the product out, and the deposit therefore has not been 
utilised. Near Sanger. Fresno county, is another deposit, 
which is now being opened. A deposit has been discovered 
also near Walkers Pass, Kern county, but it has never been 
developed. There are also unutilised deposits near Morgan 
Hill, Santa Clara county. 

Iron Pyhitbs, &c. : Opening for — — - in Russia. 

Foreign Office Annual Series, No. 3253. 

H.M. Consul at Warsaw states that there is a large and 
growing demand for imported iron pyrites in factories 
m Poland, and indeed throughout the empire, as thoae found 
in the Urals, Twer district, and the Caucasus do not nearly 
suffice. This demand, which is put down at 40,000 tons 
for Poland alone, is partly covered by a Berlin firm to 
whom a British firm, who have larue mines in Spain and 
Portugal, have given the monopoly of the sale of their 
pyrites for Eastern Europe, but it appears that there is 
plenty of room for others to come in, and other nations are 
already about it. The Germans are beginning to compete 
with Westphalian pyrites, and the Hungarian mines at 
Sohmollnitz have already come in to a oonsiderable extent 
and, as their present output is pretty nearly covered by the 
home demand, are specially enlarging their works with a 
view to obtaining a larger portion of the Russian trade. A 
British firm in a position to supply iron pyrites would do 
well to look into the matter. 

The colour factory at Skarzysko, which seems to be doing 
well in spite of the war, complains of the length of time it 
takes to get red oxide from England, especi^ly in winter, 
when it takes three months to come. The import of it is, 
however, small, and ^chiefly for three factories in the dis- 
trict. Complaint is also made that the Russian Customs 
refuse to recognise pure iron ore from India as a 
pure mineral product, and charge duty on it under 
paragraph 125b of the tariff as if it were a colour like red 
oxide. At present the irou factories import almost all 
Greenland cryolite, tin oxide, and calcium fluoride, for 
enamelling from Berlin, and there seems no reason why 
British firms should not compete. 


IX.^BUILDING MATERIALS, Etc. 

I8anD'Limb Brick. 

Eng. and Mining J., Oct 27, 1904. 

According to the United States Geological Survey, there 
are in America at present about 50 pUnts, with a total 
capacity of approximately 1.01)0,000 bricks a day. The 
experience of these plants indicates that sand lime brick 
can usually be manufactured at a cost below that of common 
clay brick. Sand- lime bricks have been in use long enough, 
both in America and in other oountries. to prove that 
when properly made they have sufficient strength and 
sufficient water- and weather-resisting qualities to make 
them a safe building material. 

The commercial development of the industry dates baek 
only 15 years in foreign countries, and not mono t^n four 
years in the United States. In 1896 Germany had only 
five factories where sand-lime brick was made, bnt now 
it has about SOU. with an annual outnnt of between 
850.000, OuO and 400,000,000. Early in 1901 g plant triM 
built in Miehigau City* Ind. In 19o2 about 20 plMts wetn 
in extstenue and 6,000.000 bricks were actnally s^. 
data are nbt obtainable as to the aetual output In 1909* Inif 
about 20,000,000 hrioke have been reported as sdld 'id Ihee 
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year. Many of tise fiietoriee had just etafted* and were not 
mannfaotaring to their fiill oapaotty during the year. 

PoBTLAxn Cement ; Amended Definition for . 

Scient. Amer. SuppL, Oct, 29, 1904. 

An amended definition of th 9 term Portland cement has 
been adopted by the Association of German Portland 
Cement Manufacturers. ’ It is, in this, defined to be a 
hydraulic cementing material of specifie gravity not less 
than 8* 1 in the calcined state, and containing not less than 
1*7 parts by weight of lime to each one part of silica 
•f alumina 4- iron oxide, the material being prepared by 
mixing the ingredients intimately, calcining them to not less 
iban clinkering temperature, and then reducing the whole 
to the fineness of flour. 


Gold PftoDuonov of Canada. 

Eng. and ilftntay •/., Nov, 8, 1904. 

Official returns show that the gold produced in tbo 
Canadian Yukon for the nine months ending with September 
this year was 8,593,784 dols., that being the amount on which 
the Government royalty of 2*5 per cent, was paid. Adding 
two districts from which returns were incomplete, and also 
some gold which may have escaped royalty, the total for 
the nine months was about 10,0o0,000 dols. As the Yukoa 
working season is over, the probability is that the total for 
1 904 will be somewhat less than the 12,500,000 dols. reported 
last year. 

Iron and Steel Production of the World. 


Lumber; Fireproofed : U.S. Customs Decision. 

Oct. 25, 1904. 

It was decided that lumber which had been treated with 
solutions of ammonium sulphate and phosphate to render 
it fireproof was dutiable at 2 dols. per 1000 ft. as “sawed 
lumber not specially provided for,” under paragraph 195. 
The assessment of duty at 85 per cent, ad vcuorem as n 
“ manufacture of wood ” under paragraph 25 was overruled 
on the ground that the fireproofing treatment had not 
changed its character sufficiently to remove it from the 
category of lumber. The Treasury Department, Nov. 1, 
1904, has appealed auainst this decision to the United 
States Circuit Court, and pending their decision the higher ’ 
rate of duty will be levied. — R. W. M. 

X.—METALLUHOY. 

British Mineral Output in 1903. 

Mines and Quarries: General Report and Statistics 
for 1908. Part III., Output Home Office [Cd. 2283], 
Eyre and Spottiswoode^ East Harding Streetf E.C. 

Price D. ad. 

Part 9 [Cd. 2283] of the General Report on Mines and 
Quarries for 1903, issued by the Home Office as a Blue- 
jook, gives the account and value of the minerals produced, 
in general and in detail. The introductory summary shows 
that the total value of the minerals raised during the year 
amounted to 101,808,404/., a decrease of 5,296,480/. as 
compared with 1902. This decrease is to be accounted for 
by the fall in the average price of coal from 8s. 2‘84d. per 
ton in 1902 to Is. 7' 93d. in 1903. The total output of coal 
was the highest hitherto recorded, viz., 230,834,469 tons, 
but the value was only 88,227,547/.. as against 93,521,407/. 
in 1902, when the output was less by more than 3,000,000 
tons. The quantiiv of coal exported, exclusive of coke and 
patent fuel and of coal shipped for the use of steamers 
engaged in foreign trade, was 44,950,057 tons, an increase 
of nearly 2,000,000 tons on the exports for 1902. Ger- 
rnsny, France, and Italy each received over 6,000,000 tons, 
Sweden over 3,000,000 tons, and Russia, Spain, Denmark, 
and Kgypt each over 2,000,000 tons. Adding the 2,055,444 
tons exported in the form of coke and patent fuel, and tlie 
16,799,848 ions shipped for the use of British and foreign 
steamers engagt d in foreign trade, the total quantity of coal 
which left the country was 6.3, 805, .349 tons. The amount of 
coal remaining for home consumption was 166,529,120 tons, 
or 3*980 tons per head of the population; 18,302.240 tons 
were used in the blast furnaces for the manufacture of pig 
iron, as against 17,649,187 tons in the previous year. The 
output of iron ore, 13,7 15,645 tons, shows a further increaie 
of 289,641 tons, but the value, 3,229,937/., is less by 58,164/. 
than in 1902. The ore yielded 4,500,972 tons of iron, or 
about one-half of the total quantity of pig iron made in the 
country ; 6,814,162 tons of iron ore were imported during 
the year, 78 per cent, of which came from Spain. Opper, 
gold, lead, silver, and zinc all show an increase on the 
figures of 1902 both in the amount and value of the metal 
obtained, and in the case of tin, although the amount 
obtained is less, the value is greater. Among non-metallic 
minerals the increase in the output of natural gas at the 
Heathfield workings, from 160,000 to nearly j, 00* *,000 cubic 
feet, may be noticed. 
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The figures collected for the Mineral Industry, Vol. XII.,^ 
show that the total production of pig iron in 1908 was 
46,738,000 met. tons. Although the United States output 
was nearly stationary, and several countries, such as Canada 
and Russia, showed decreases, the total exhibits a gain of 
5*5 per cent, over the previous year, and is evidence of the 
activity of trade and construction all over the world. 

The following table gives the quantity of pig iron made 
in 1902 and 1903, the figures being reduced to met, tous,^ 
for purposes of comparison : — 


1902. 


United .States 1S,00S,448 

Germany 8!402!6ri0 

Great Britain 8,668,976 

Three chief iiroducers. . . 

Austria-Hungary 

Belgium 

Canada 

France 

Italy 

Russia 

Spain 

Sweden 

Other countries 


Total . 


86.060,084 

1 , 8 . 86,000 

1,102,910 

824,670 

2,427,427 

24,600 

2,666,000 

380,747 

524.400 

016,000 

1 44,310.738 


18,297,400 

10,086.684 

8,962,188 


37,3.35,217 
1.365.000 
1.216,600 
266,418 
2.827,668 
28,250 
2 , 210 , 0')0 
380,284 
489,700 
626,000< 

46,783,037 


The increase was largely due to the gain of 20 per cent, 
by the German blast furnaces, though it was assisted by 
other European countries, all of which, except Russia, had 
a prosperous year. The German increases kept up the 
proportion of the total made by three leading producers, 
which was 79*9 per cent, of the total in 1908, against 
79*1 percent, in 1902; although the proportion furnished 
by the United States alone fell from 40*6 per cent, in 1902 
to 38*9 per cent, last year. 

The proportion of pig iron made into si eel, which had 
been steadily increasing for a considerable period, received 
a slight check last year. The total steel produced showed 
a gain of only 2*5 per cent., as against 5*5 per cent, in pig 
iron. This was due to a decline in American steel produc- 
tion, and to a greater output of foundry iron in Germany 
and Great Britain. 

The total steel production of the world is given in the 
following table, also in metric tons : — 


1902. 

1 1908. 

United States 

Germany 

15,186,406 

14.768,693 

Great Britain 






Three chief produoerR 

Austria-Hungary 

Belgium 

28.069,608 
1,148.900 
776 876 

28,084,7^ 

1,146,000 

Canada 



France 


182,600 

Italy 

110 &00 

1,804,680 

nmfy 

14S6.000 

199.643 

Bunia i 

1 

Spain 

Sweden 

ldS.564 

Other countries.. . 

oOO.DVV 

412,000 

810AI60 



418,090 

Total..... 

84.619,847 

maSmwT 


mot. 


Th« Uoi^dStktes sbowed a dooreMe of 2*8 per cent, ! 
while Oermany^B giin in Bteel wm IB'l |Mr cent and that I 
of Great Britain 0*2 per oent. only,a^Bt iooreaBea of I 
20 per oent. and 8*4 per oent reepeoti?ely, in pig iron. I 
The United States last year made 41*8 per oent. of the 
(total steel, against 44 per oent. in 1902 ; while the thj^ 
leading prodneers reported 61*1 per cent of the total, aa 
oompared with 81*8 per oent. in the preceding year. 
Oermany, which took the second place as an iron prodnoer 
for the first time in 1903. has long been far ahead of Great 
Britain in steel. The British irou^masters have kept up the 
manufacture of wrought or puddled iron to a greater 
extent than those of any other country. 

A marked feature of the iron trade in 1903 was the i 
withdrawal of the United States, to a large extent, from the i 
list of exporting nations. The active condition of trade at 
home during a large part of the year induced manufacturers i 
to give up their foreign business, and in some cases they 
found it necessary to import iron and steel. It was largely ' 
to this that the increase in German output and trade was ! 
due. This year, conditions have been reversed, but the 
export business has hardly been recovered. 

laoN ANi) Stkkl in Great Britain. 

Eng. and Mining J., Oct. 20 , 1 904 . 

The production of pig irou in Great Britain for the 
first half of 1904, aa reported by the British Iron Trade 
Association, was less than that of the first half of 1903 by 
;^30,0.33 tons, or 7*5 per cent. If a further comparison is 
made with the first half of 1902, a decrease is shown of 
47 , .5 13 tons, or 1 *2 per cent. It is necessary to go back to 
1901 to find a lower output. 

The production of pig iron for the half-year is shown in 
the following table, in long tons, in comparison with the 
first half of last year : — 


Beaseaier, w converter* ^ oenti agaiaat 

64*8 and per cent reapeotifoly in 1908. The open- 
hearth prooasi oontinaeB to make ateady gains. 



1903. 

1 . 

1904. 

Bessemer ! 

1 

1 911,670 

800,688 

Open-hearth 

1 1,039.839 

1,070J89 

Totals 

1 8.600,909 

8^818 


— 

! 1903. 

1904. 

Foundry and forgo 

Boswtnor pig 

ilasio pig 

Spiegel and forro 

2.090,813 , 
1.710.069 j 
450,371 
110,246 

1,830,463 

1,608,660 

606.970 

84.872 

Totals 

4.878,998 

4,048,865 


Of the 15 iroumaking districts into which Great Britain 
is divided for the purposes of these returns, 11 show a 
decrease, and the remainder show an increase in 1904 com- 
pared with 1903. The most notable declines appear to have 
taken place in Scotland, in West Cumberland, in Lancashire, 
in Notts and Leicestershire, in South and West Yorkshire, 
and in Cleveland. 

The total production of steel ingots for the first half of 
1904 was as followi, in long tons 



Acid. 1 

1 

Basic. 1 

Total. 

Bessemer 

Open-hearth ....... 

Tons. 

563,071 

1.386.888 

Per ct. 
81*8 
62*3 

Tons. 

312,618 

343,247 

Perct. 

12*3 

13*6 

Tons. 

865.683 

1,670,129 

Totals 

1,879,958 j 

74*1 

656,869 

26*9 

2.636.812 


INDIA} Mineral Production op— 

Ch. of Commerce J., Nov., 1904. 

The production of salt in India averages about a million 
tons annually, the total in 1 908 being 894,840 tons owing 
to the much smaller production in Bombay and Madras. 
More than two-thirds of the Indian production is sea salt. 
Saltpetre is most largely produced in Bihar, whence the 
article is sent to Calcutta for export after refinement; 
the average annual exports thence of refined saltpetre in 
the last five years amount to 374,629 cwt. 

Although the output of coal last year (7,488,886 tons) 
was progressive the figures show an arrest of the rapid 
expansion of recent years. India now takes the lead as a 
coal producer in the British Empire outnide Great Britain. 
The quantity exported last vear rose slightly and now 
amounts to nearly half a million tons. India is yearly 
approaching a state of being able to supply all her own 
wants in fuel, the import of foreign coal shrinking gradually ; 
this amounted in 1903>4 to 180,040 tons imported as mer- 
chandise, and 26,789 tons as Government stores, or one* 
fourth of the quantity imi>orted nine years previously. The 
greatest development has occurred in Raniganj, in which 
the collieries are from 120 to 140 miles only from Calcutta, 
but Jherria, some 40 miles further from the port, is being 
developed and is rapidly overtaking Raniganj as a pro- 
ducer. 

The development of the petroleum resources of Burmah 
and Assam has exceeded the rate of growth in the coal 
trade. In 1902 the production was nearly 67 million gallons, 
and in 1903 it rose to nearly 88 million gallons, of which 
over 85 million gallons were raised in Bnrmuh. Though this 
is far from meeting the total demand in India, the home 
production has already affected the imports of foreign oil, 
which has steadily decreased, during the past three yean, 
from nearly 99 million gallons in 1901-2 to 801; million 
gallons in 1903-4, The exports from Barman of the 
products of petroleum were : — 


Mineral Oil. 


1902-3. 1 

1908-4. 

Kerosene (gallons) 


17,271,151 

86,68fl|578 

1 Other kinds (gallons) .... 


3,464,638 1 

3,886,808 

[ Paraffin wax (cwt.) 


61,470 

85,809 


There were 480 open-hearth furnaces in existence at the 
close of the half year. A notable ohange took place in the 
Cleveland district, the two works which formerly made acid 
steel having adopted the basic process, so that all the steel 
made In that dis&ct in 1904 was basic steel. 

The production of raUs from Bessemer steel duru^ the 
half year was 628.771 tons, which compares with 488,964 
tom in the ini half of 1»08, nod 410,480 toot lo 1909. 
The greatest increase in rails was m the South wales 

diftriet. . , 9 . til 

The total prodnetion of steel ingots m the half-y»r was 
as follows, in long tons, comparisons being made with the 
first half of 1908. ^ 

The totol doowMO t«i ,*«-»» 0 « p« 
hearth etml thta ,«« «« «•« per oent. of the total, Md 


Besides the steady rise in output from Kolar, where the 
gold-mining industry has gradually expanded since 1886, 
and daring the past year reached an output of 600,000 oc., 
work has commenced in the Nizam’s dominions, and duriog 
the 10 months, Feb.-»Deo., 1908, 84,114 oz. of ^Id were 
raised. The Burmah output declined from 2179 oi. in 
1902 to 1905 oz. in 1908. The ancient native Indust^ 
of smelting iron has undergone a gradual decline, hut it 
still lingers in parts of Madras and the Central ProviiiOOS. 
Except in Barakar, where the conditions for nmnofacturing 
p^-iron are favourable owing to the inoximitj of hve 
supplies and good ookmg coal, no suooessful attemMfaas 
been made to manalhotnre iron on a large scale in India. 
Of graphite the output in Tcavancore was 8,894 Ions oaiy, 
as against 4,575 tons in 1902. 

The most remarkable development has taken place in iiis 
qnarridng of manganese ore. In 1908 the total Mrtpnt 
rMched a record of 171,800 tons, whkdi places India 
ammigst the first two of the oonimes proanoing' 
grade manganese ore. That produced in tfm Centiel 
Vinces k of very high gtnde, ranging from 81 to «4 jW 
cent, of the metal, and in oonseqnenee of its high ^t«niit|: 


11^ 


90 , mi. 


JOTJJBNAL OF THE BOODlTr Of <30^^ INlJtJBTEY. 


is able to pay the heavy tax of freight over 500 miles of , 
railway, besides the shipment charges to Kttrope and 
America, the whole of the ore being exported to Great 
jtritain, Germany, and the United States. The largest 
proportion of ore is raised in tlie Nagpur district, (hough 
work has been begun in Bhaodara and Balaghat, and 
prospecting in Chatisgarh district, in the Jhabua State in 
Central India, and a few other places, besides Vizianagram, 
where mining still continues. The work hitherto has been 
little more than quarrying, and no approach to exhaustion 
can be said to have occurred in the chief deposits, which, 
however, are being worked for the highest grade of ore only. 

1 udia Btill retains the lead amongst the producers of mica, 
the exports of which in 1903-4 were 21,548 cwt., value 
Its. 12,94,453, as against 20,412 cwt., value Its. 13,13,909 in 
1902-3. The centres of production are still in the Nellore 
district in the south, and a belt of pegmatites near the 
borders of the Hazaribagh, Gaya, and Monghyr districts in 
Bengal. Little or no work has been done in the other 
areas where the mineral is known to occur in plates of 
marketable size and quality. 

Amongst other minerals of value tbe magnesite deposit of 
the so-called “Chalk Hills,*’ near Salem, have attracted 
attention on account of the >>reat purity of the mineral ; 
3,640 tons were raised in 1902, and 826 tons in 1903. 
Tin mining continues on a small scale in Southern Burniah 
and the Karenni. In the Tenasserim division the ore 
raised in 1903 amounted to 1 10 tons, valued at Ks. 1,37.295. 
Tbe quarrying of slate is an important industry along parts « 
of the outer Himalayas, near Kewari in tbe Punjab, and in 
the Kharakpur hills of Monghyr district, but accurate 
statistics are only available for the two or three large 
companies producing slaie. 

Gold and SiIvkh Production of tub Would in 1903. 

Bd, of Trade J,, Nov. 3, 1904. 

The following figures are taken from a statement issued 
by the Director of tbe Washington (U.S.A.) Mint : — 

The nroduction of gold in the world amounted to 
825,627,200 dols. in 1903 against 295,889,600 dols. in 1902. 

The world’s production of silver in 1903 amounted to 
170,448,670 fine ounces, valued at 92,039,600 dols., com- : 
pared with 166,955,639 fine ounces, valued at 88,486,500 
dols. in 1902. 

Gold Pkoduction in Australia. 

Eng. and Mining J., Oct. 20, 1904. 

Official figures, compiled by the Miues Department of 
New South Wales, show that, during tbe eight months of 
the current year ending with August, there was a slight 
decrease in the gold production of Australia, as com- 
pared with the corresponding period in 1903. The 
lollowing table shows the production of the different Slates 
for tbe eight months, four of them being official, while the 
comparatively small producti(/n for South Australia and 
Tasmania is estimated. The figures are in ounces of fine 
gold 


— 

j 1903. 

1904. 

j Changes. 

West Australia 

]..m660 ! 

1,313,865 

P. 

70,795 

Victoria 

484,860 ! 

602,889 

1. 

17,979 

Queenslund 

New South Wales 

429,963 : 

414.&S9 

P. 

15,674 

152,387 1 

178,644 

I. 

20,307 

South Australia and Tas- 
mania. 

82,000 

32,000 


Totals 

2,489,820 

2,441,787 

D. 

48,083 


It will be poted that the principal decrease is shown in 
tbe reports from Western Australia ; and this is doe to the 
fact that tbe output from the mines at Kalgoorlie is n little 
below that of the previous year. Notwithstanding this, ; 
the production of this State is 55 per cent, of the to^ out- 
put for the present year. In Queensland also there is a 
slight falling off. This was confined to tbe Charters 
Towers and Gympie fields, the Mount Morgan and the. i 
minor fields having shown considerable gains. Tbe pro- > 
duction reported ffom Victoria shows a satisfactory growth ; 


this is largely due to aatiafaotory yields reported this ygar 
from the Bendigo goldfield. 

CopFBR Production of United States in 1903. 

Bd. of Trade J., Nov, 10, \904. 

The official figures of the Geological Survey give the 
production of copper in the United States in 1903 as 
311,627 tons (of 2,240 lb.), the figures for the preceding 
year being 294,423 tons. The output from Montant 
represented 38*9 per cent, of tbe whole; that from the 
Lake Superior District, 27*5 per cent. ; and from Arizona, 
21*1 per cent.; the three districts combined thus con- 
tributed 87*5 per cent, of the total output iu 1903. 

Thermit: U.S. Customs Decision. 

Oct. 26, 1904. 

Thermit, a mechanical mixture of four parts of powdered 
aluminium and one part of powdered oxide of iron, and 
used to produce high heat for welding purposes, was held 
to be dutiable at 45 per cent, ad valorem, under paragraph 
198 of the present tariff, as “ an article not specially pro- 
vided for in this Act, composed wholly or in part of 
aluminium or other metal.’* — B. W. M. 

KI1.--^FATS, FATTY OILS, Etc. 

Olivb Oil Production in Italy. 

U.S. Com. Bep., No. 2100, Nov. 5, 1904. 

According to the Moniteur Officiel du Commerce, Italy 
produced 86,119,700 gallons of olive oil during the year 
1903-4, or 37,248,000 gulls, more than in 1902 - 3; 
1,585,200 galls, more than in 1901-2, and 5,811,700 galls, 
more than the annual aveiage. 

Much of this year’s olive crop was being abandoned 
because of its abundance. It hai-dly paid to pick the fruit 
in some parts ; besides, the drought from July to October 
had ravaged Italy and seriously affected tbe quality. The 
fruit, though abundant, was small and poor, hence oi ittle- 
value for making oil. This is to l>e regretted, for it was 
otherwise free from disease and well skinned. 

The cultivation of tbe olive is increasing constantlj*, 
though slowly. The area devoted to olives increased from 
2,678,666 acres in 1901 to 2,683,5.50 acres in 1902, and 
2,690,963 acres in 1903. Tbe oil yield per acre last year 
was 32 gallons, or 13*8 gallons more than the yield of 
1902-3, 0*3 gallons more than the yield of 1901-2, and 
2 galls, more than the average. 

XIIL B.-^RESINS, VARNISHES, Etc. 

Gum Guaiao: U.S. Customs Decision. 

Nov. 3, 1904. 

It was decided that gum guaiac which had been freed 
from mechanical impurities by straining, was dutiable at ^ c. 
per Ih. and 10 per cent, ad valorem under paragraph 20 of 
the present tariff. The claims of the importer for free entrj’ 
under paragraph 548, as a “ crude gum,” or under para- 
graph 617, as a “crude vegetable substance,” or at 10 per 
cent, ad valorem under section 6, as an “ unmanufactured 
article unenumerated ” wore overruled. — R. W. M. 

XI f I. C.^INDI A RUBBER, Etc. 

Rubber Ihforts into France. 

DipSche Col. f through U.S. Cons, Rep., No, 2100, 
Nov. 5, 1904. 

The derelopment of the bicycle and automobile industries,, 
the use of rubber in the manmaoture of garments, and the 
extension of electric lighting and tbe telephone have oau.^ed 
enormous importations of raw rubber into Europe. 

Brazil last year exported over 80,000 tons, of which 
one-fifth was consumed by France. The production of tile 
world is estimated at 60,000 tons, one-eighth of which goea 
to France. Tbe industrial eonsumption of raw rubber and 
gutta-percha in France in 1902 was 6,217 tons, of which 
5,000 tons came from the principal foreign producing 
countries, and the remainder from the French colonies. 
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Braail* ^pite foreign competition (eopeomlly from occl- 
flental Africa), is the pnncipa} famisher of France, 
entering more than 2,000 tons annually j England enters 
some 1,400 tons; Indie, 500; Pern, 280; Germany, 260; 
the United States, 245 ; Belgium, 140 ; and divers little 
countries of the Antilles, Central America, and elsewhere 
350. 

The English market, which on account of its great 
importations of Brazilian rubber it the principal inter- 
mediary between production and French industry, is of 
much greater importance than all the other markets. The 
Belgian and German markets do not furnish France with 
hnlr as much as do its own colonies. 

Within the last few yean Bordeaux has become an 
important rubber market. Considering the length of time 
it has existed it compares favourably with that of Antwerp. 
Tlie latter market, at its creation in 1891, imported 210 tons. 
Since that year the imports, by tons, have been as foUo\vs : 
in 1892, 629 ; in 1898, 1,671 ; in 1894, 2,745; in 1895. 
.5,310; in 1896, 11,158; in 1897, 17,241 ; in 1898,20,145; 
in 1899, 34,028 ; in 1900, 56,980 ; in 1901, 58,492 ; in 1902, 
54,089 ; in 1903, 57,264. Bordeaux imported 510 tons in 
1898 ; 1,755 tons in 1899; 2,395 tons in 1900; 2,353 tons 
in 1901 ; 6,784 tons in 1902 ; and 11,130 tons in 1903. 


and tbu name and address of the sender must be con- 
spitmously attached by a mark on the outside of the 
{^kage 

Inodorous Felt and India-rubber Solution are classed as 
^‘danger ms goods” and arc not accepted us general 
caigo. 

The following packing regulations are stipulated for the 
tindermeniioned goods: — 

Methylated Spirit. — Substantial Iron drums properly 
closed and secured. 

French Polish. — Ue'*motica11y sealed tins packed in a 
wooden iron-bound case containing not more than 15 tins. 

Carbide of Co/cmw.^Hermetically sealed tins enclosed 
ill wooden cases or air-tight and damp-proof iron drums. 

Sulphuric vlcirf. — Electrically welded steel drums. 

Liquid rimmoniti. —Iron vessels tested up to a pressure of 
C75 lb. per sq. in. 

Aqueous Solution of Ammonia (^sp. gr. 0*880). — Twelve- 
gallon drums, capable of withstanding a pressure of 66 lb. 
per sq. in. with an empty space of 5*83 per cent, in each 
drum. 

Carbon Bisulphide. — Strongly made and perfectly tight 
two-gallon drums tested to 40 Ih. per sq. in. with an empty 
space of at least 10 per cent., packed in perforated wooden 
cases with not more than two drums in eaoh case. 


XVII.^BREWINO, WINES, SPIRITS, Etc. 

Alcoholic Products in Spain; Manufacturing and 
Consumption Duties on — 


Ch. of Commerce J., Nov. 1904. 


A Spanish law, dated July 19tb, imposes manufacturing 
and consumption duties on alcoholic products. The con- 
sumption duties, which are leviable on both native and 
imported products, and take the place of the surtax of 
37*50 pesetas per hectol, previously levied on such products, 
are fixed at the following rates : — 

Pesetas. 

Neutral spirits and aleohol.-i, anise-seed spirits, with or 
without sugar, rnai, ooznac, gin, and other spirituous 
compositions;* also liqueurs litre (liquid) 0*B0 


Denatured alcohol, 


heetol. 5*00 


Drawback of the manufacturing and consumption duties 
paid on the alcohol contained will be allowed on the expor- 
tation of the following products : Wines fortified with 
alcohol : alcohols, spirits, and liq^ueurs manufactured in the 
country ; “ mistelas ’’f » chemical products, perfumery, 
varnishes, and medicines prepared with alcohol. A similar 
drawback will also be allowed at the time of their entering 
into consumption, on spirits of wine which have been recti- 
fied. The Government are authorised to impose additional 
import duties at varying rates, to countervail the consump- 
tion duty on the alcohol used in the manufacture of similar 
articles of domestic production, on chloroform, ether, phar- 
maceutical products, and perfumery containing alcohol, and 
on dari and yeast. The importation of mixtures of alcohol 
and ether is prohibited. 


Sitdium Sulphide and Potassium Sulphide. — Strong air- 
tight steel drums. 

Oiled Materials. — Perforated oases. 

Potassium Chlorate.— -I toti drums or strong paper-lined 
cases. 

Amorphous Phosphorus. — Tin cases. 

Collodion Cotton. — When not intended to be used by 
itself as an explosive, it is not regarded as coming within 
the meaning of the Explosives Act when it is — 

(1) In solution in alcohol and ether. 

(2) Wet. 

(3) Saturated in methylated spirit and contained in air- 

tight cases. 

Marking and Packing of Poisons. — To be marked 
according to the terms of section 1 7 of Sales of Poison and 
Pharmacy Act, 1868. 

Sodium Pero.vide . — Strong iron or steel drum.<i. 

Carbolic Acid. — Thoroughly sound casks. 

Liquefied Carbonic Acid.— Cylinders after the pattern 
recommended by the Committee appointed by the Home 
Office in 1895 on the manufacture of compressed gaa 
cylinders. 

Naphtha. — Gas-tight drums with not less than 5 per cent, 
clearance packed in sawdust in iron tanks. 

Lamp Black. — Printed paper should not be used in 
packing lamp black. 

Sheep Dips and Similar Preparations. — ^I’o be marked 
“ Poison ” in conspicuous character. 

Petroleum Spirit. — Steel barrels or drums* 

Carbon Papers. — Air-tight tins within a suitable case. 

— G. W. McD. 


XXIL— EXPLOSIVES, MATCHES, Etc. 

Dangerous Goods and Explosives in Ships; Revised 
ANI) Consolidated Instructions* relating 
TO THE Carriage ob* . 

F, J. S. Hoopwood and W. J. Howell. Bd. of Trade, 
Sept. 1904. 

Explosives.— The regulations are those of the Explosives 
Act of 1875, licensed explosives being divided into seven 
classe8,viz.:— (I ) Gunpowder. (2) Nitrate mixtures. (3) 
Nitro compounds, (4) Chlorate mixtures. (5) Fulminate. 
(6) Ammunition. (7) Firework. Gunpowder, &c., must 
be conveyed in a single or double package of such con- 
struction that it will not be broken or become defective 
whilst being conveyed. The interior of the package must 
be kept clean and free from grit> anff P*" 

be used in the construction unless same is effectually 
covered with tin, zinc, &c. The nature of the explosive 

• Indadlng varnishes prepared with elcohol j 
products wf perfumery containing dcolwl ; ether, chloroform, and 
other produets manufaetnrtKl with ikohol. 

t Wines made with sugar, cinnamoa, Ac. 


patent list. 

N.B.— In these lists, [A.] means** Application for Patent,** and 
[O.S.] ** Complete Bpecifloation Accept^.'* 

Where a Complete Spedfloation aooompanies an Application, an 
asterisk is affixed. The dates given are (i) In the case of Apphes^ 
tions lor Patents, the dates of appliesAion, and (ii) in the ease <kt 
Complete Specifications Accept^, those of the Official Journals 
in which aooeptanoes of the Complete Specifications are advertised. 

Complete Specifications thus sdvertised os accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


L— PLANT, APPARATUS, AND MACHINERY. 

[A.] 23,600. Petavy. Furnaces. [Fr. Appl., Nov. 3, 
1908.]* Nov. 1. 

23,938. Orossmann. Method and apparatus for 
the condensation, absorption, and chemical epm* 
bination of gases in the presence of liqnidi, or of 
liquid and solid tobstaoces. Nov« 5. 
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[A.] 28f942. Allison (Niles-Bemeut-Pond Co.). Jllter | 
pms plate.* Nov. 6. 

„ 28,988. llaj. Process of and apparatos for eon- 

tinoouB distillation.* Nov. 5. 

„ 24,088. Eestner. Means for moistening or cashing ' 

air or other gases,* Nov. 7. 

„ 24,088. Crawford. Botarj kilns. Nov. 7. 

„ 24,231. Harvey and Wilson. Crucible furnaces. ! 

Nov. 9. 

„ 24,261. Baker. Means for compreising gases. 

Nov. 9. 

„ 24,868. Green. Separation of volatile compounds 

by distillation, and apparatus therefor. Nov. 10. i 

„ 24,446. Meura. Filter-press frames. Nov. 11. 

„ 24,511. Oxford, Buxton, and Oxford. Apparatus 

for drying semi-liquids. Nov. 12. 

„ 24,547. Birrell. Furnaces. Nov. 12. 

„ 24,587. Thompson (Best). Furnaces.* Nov. 12. 

[C.S.] 26,886 (1908). Shaw. Nozzles for discharging 
liquids. Nov. 16. 

„ 27,985 (1903). Van Steenkistc. Drying apparatus. 

Nov. 16. 

„ 28,791 (1908). Houghton, and The United Aklali 

Co., Ltd. Apparatus for separating liquid from 
solid matter, and partially drying the solid 
matter. Nov. 9. 

„ 2002 (1904). Uauberg. Centrifugal separators. 

Nov. 9. ' 

„ 18,489 (1904). Schnelle. SeeunderXl. 

„ 19,186 (1904). Suzuki. Vacuum evaporating 

apparatus. Nov. 16. 

„ 20,857 (1904). Kostalck. Filters. Nov, 9. 

1I.-~FUEL, GAS, AND LIGHT. 

[A.] 28,444. Nairn. Manufacture of incandescent gas 
mantles.* Oot. 81. 

„ 28,787. Griffin and Cox. Production of gas. 

Nov. 3. 

„ 23,984. Brunck. See under VII. 

„ 24,040. Crawford. Treatment of peat for fuel. 

Nov. 7. 

„ 24,242. Arzt and Baron. Gas for illuminatiog 

and beating purposes. Nov. 9. 

„ 24,248. Winkler. Incandescent light mantles. 

Nov. 9. 

„ 24,298. Breokon. Method of producing superior 

coke in connection with gas works and the like.* 
Nov. 10. 

„ 24,308. Bedman and Bedman. Inclined retorts. 

Nov. 10. 

,, 24,388. Desgraz. Process and apparatus for ob- 

taining producer gas free of tar aud of high 
oaloriSo value.* Nov. 10. 

„ 24,336. Carpenter and Davis. Artificial com- 

position fuel. Nov. 10. 

„ 24,400. Sutton and Budd. Incandescent gas 

mantle. Nov. 11. 

„ 24,467. Kirkham, HuUett, and Chandler, Ltd., 

and Hersey. Apparatus for washing aud scrubbing 
gas. Nov. 11. 

('C.S.l 24,995 (1908). Little. Inclined gas retort beds. 
Nov. 9. 

28,842 (1903). Bell and Masters. Furnaces of gas 
producers. Nov. 9. 

28,498 (1908). Bowing. Manufacture of com> 
bustible gas. Nov. 9. 

„ 544 (1904). Armstrong. Manufacture of producer 

gas, and apparatus therefor. Nov. 9. 

„ 4995 (1904). Sohlickeysen. Process for converting 

raw peat into aolid peat fuel. Nov. 16. 

„ 16,766 (1904). Colson. Mannfactnre and purifi* 

cation of illnminating gas. Nov. 9. 

„ 21,818 (1904). Neuman. Combined double ^s 

producers and steam generators for ^rodumng 
water gas and prodnoer gas, and ganeraung steam 
by the heat of snob gases. Nov. 16. 


in.— DBSTB0CTIYK DISTILLATION, TAB 
PRODUCTS. PRTBOLBUM, AND 
MINERAL WAXES. 

f A] 23,680. Bud. Rutgers Chem. Fabr. f. Thaerprodukte. 
Treatment of l^avy tar oils for the mannfaotare 
of pitch or of a special kind of tar. [Ger. Appl., 
July 1, 1904,]* Nov. 2. 

„ 23,727. Kuesit Process for transforming into soap 

mineral oils in general and petroleum iu par- 
ticular. [Fr. Appl., Nov. 8, 1908.J* Nov. 2. 

„ 24,297. Gittiugs. Manufacture of volatile oils. 

Nov. 10. 

„ 24,554* Scholvien. Manufacture of benzenes, and 

hydroxyl derivatives of the same. [Ger. Appl., 
May 27, 1904.]* Nov. 12. 

[C.S.] 26,866 (1908). liOtharamer and Troequenet. Pro- 
cess for saponifying petroleum and other like 
hydrocarbons. Nov. 9. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 24,045. Newton (Bayer and Co.). Manufacture of 
now azo dyestufts. Nov. 7. 

[C.8.] 26,379 (1908). Johnson (Kalle and Co.). Manu- 
facture of black sulphur dyes. Nov. 16. 

V.— PREPARING, BLEACHING. DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 23,426. Shearer and OTirien. Process for retting 
flax or degumming rhea, ramie, or china grass. 
Oct. 31. 

„ 23,493. McNaught. Wool washing machines. 

Oct. 31. 

„ 23,635. Walker (Kestner). Ageing or conditioning 

yarn and the like. Nov. 2. 

„ 23,647. Graham and Cope. Preparation for 

bleaching cotton and other vegetable fibres. 
Nov. 2. 

„ 23,651. Wray and Wray. Apparatus for spraying 

aud conditioning yarn. Nov. 2. 

„ 23,861. Siillie. Dyeing woollen goods. Nov. 4. 

„ 23,960. Lye and Lye. Dyeing wool, hair, cotton, 

and linen fibres in sliver, yarn, or thread, and 
apparatus employed therein. Nov. 5. 

„ 24,207. Robertson. Process of dyeing cotton and 

linen in mixture, textiles, goods, &c., composed 
of wool and cotton; wool, cotton, and linen; 
wool, silk, and cotton; and wool, silk, cotton, 
and linen. Nov. 9. 

„ 24,286. De Keukelaere. Machine for dyeing and 

otherwise treating textile materials. Nov. 9. 

„ 24,329. Mycock. Process of producing figured 

indigo dyed textile fabrics. Nov. 10. 

„ 24,412. Owens. Machine for dyeing or otherwise 

treating fibrous material in oop or other oompaot 
form. Nov. 11. 

„ 24,505. De Naeyer. The dyeing or otherwise 

treating with liquor of textile materials in rolls, 
spools, chases, or the like. [Appl. in Belgium, 
Nov. 26, 1908.]* Nov. 12. 

„ 24,545. Spivey. Apparatus for distributing oil or 

other liquid upon fibres. Nov. 12. 

[C.S.] 24,666 (1903). Tomlinson (Haas and Haas). Ap- 
paratus for treating textile piece goods with air 
or other gas or vaponrs for dyeing, bleaching, 
carbonising, or other processes. Nov. 16. 

„ 25,891 (1908). Wood, Seoombe, and Lang Bridge, 

Xitd. O>tton printing maohiaes. Nov. 16. 

„ 51 (1904). Morton. Mannfactnre of figured 

fabrics. Nov. 16. 

„ 18,485 (1904). Thompson (Wickels Metallpapier- 

werke G.m.b.H.). Method of produoing a silky 
appeaianoe on cotton and other fabrics. Nov. 9. 

„ 18,880 (1904). Beckmann. Machines for finishing 

fabric Nov. 9. 

„ 21,798 (1904). Hofmann. Machines ibr printing 

yams in several ooloors. Nov. 16. 
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VL— COLOUBIHG WOOD, PAPKE, LEATHBB, Sto. 
[A.J 24^466. , Soo< C. 6t R. Cbftpil Frires et Cio. 
Macbineft for dyeing fan and carotting skina. 
[Fr. Appl, Nov. 14, 1903.]* Nov. 11. 

m— ACIDS, ALKALIS. AND SALTS. 

[A.] 28,465. Hunter. Apparatus for use in the manu- 
facture of carbonic acid gas. Oot. 81. 

„ 28,478. Gibbs. See under IX. 

„ 23,515. Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of stable hydrosulphites. 
Oct. 81. 

„ 23,984. Brunck. Extraction of ammonia from dis- 

tillation gases. Nov. 5. 

„ 24,014. Taylor. Recovery of mineral acids and 

other pr^ucts from residual liquors containing 
iron. Nov. 7. 

„ 24,156. Davis and Davis. Treatment of gal vanisers* 

waste ” or “ spent ” pickle and obtaining useful 
products therefrom. Nov. 8. | 

„ 24.198. Howies, McDougall, and McDougall. 

Utilisation of crude sulphides of arsenic. Nov. 8. 

„ 24,328. Gittings. Oxidising and deoxidising agents. 

Nov. 10. 

[G.S.] 26,148 (1903). Jaubert. Preparation of oxygen. 
Nov. 16. 

„ 28,585. (1903). Tixier, Cambier, and Adoet. 

Manufacture of a barium permanganate. Nov. 9. 

VIII.— GLASS, POTTERY, AND ENAMELS. 

[A.] 24,199. Frugier. Process and apparatus for dis- 
integrating kaoliuic stone and the like, and for 
separating the constituents thereof. [Fr. Appl., 
Nov. 9, 1903.]* Nov. 8. 

[C.S.] 20,879 (1904). Bredel. Manufacture of quartz | 
glass from quartz, sand, silica, and the like. ' 
Nov. 9. 

„ 20,880 (1904). Bredel. Manufacture of articles , 

from quartz glass. Nov. 9. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS. 

AND CEMENTS. ; 

[A,] 23,478. Gibbs. Decomposing refractory silicates. 
[U.S. Appl,, Oct. 30, 1903.]* Oct. 31. 

„ 23,492. (JacoD. Manufacture of artificial emery.* I 

Oct. 31. ! 

„ 23,687, Johnson. Manufacture of cement. Nov. 1. , 

„ 24,426. Hamblet. Brick kilns and the like. Nov. 11. i 

„ 24,451. Boult (Hiilsberg und Co.). Impregnation 

of wood and other porous materials. Nov. 11. 

„ 24,689. Burnet. Treatment of wood and other 

porous material for rendering it non-porous and 
impermeable to the passage of fluids. Nov. 12. 

[C.vS.] 23,786 (1903). Gare. Solutions for treating wood 
and other fibrous and porous materials or com- 
pounds. Nov. 9. 

„ 28,731 (1903). Middleton. Process of manufac- 

turing refractory material. Nov. 9, 

„ 28,733 (1903). Thompson. Manufacture of hncks, 

tiles, slabs, &c. Nov. 9. 

„ 4275 (1904). Nelson. Manufacture of slag wool, 

silicate cotton, or mineral wool. Nov. 9. 

15,057 (1904). Muller. Manufacture of a pulveru- 
lent product for coating and joining masonry or i 
brickwork of furnaces, ovens, pii»e8, retorts, and 
the like. Nov. 16. j 

X.— METALLURGY. 

[A.] 28,436. Angel. Concentration of zinc and other | 
metals from sulphide ores. Oct. 31, 

28,608. WeiUer and Welller. Process for extract- 
ing oopper from its ores. Oct. 31. 

28,713. Dupr4 (Dupr5), Process for dissolving : 

gold. Nov. 2. , 1 * 

2S;82e. Davies and Clark. Metallurgical furnaces. , 

28,906. liihwarz. Process for extracting metal 
from ores, and apparatus <br performing same. 
Not. 4* 1 


[A.] 23, 9( 9. Barber (Kingsloy). Apparatus for and 
process of treating Sulphide and other orei,*^ 
Nov. 4. 

„ 24,082. Tresidder. Manufacture of steel. Nov. t* 

„ 24,186. Angel. Reduction of sulphide ores and 

reoovenr of the metals therefrom. Nov. 8. 

„ 24,175. ^ Dion and Bonton. Manufacture of 

nickel steel. [Fr. Appl., July 17, 1904.]* Nov. 8. 

„ 24,281. Harvey and Wilson. See umier I. 

„ 24,282. Bayliss, Jones, and Bajltss, Ltd., and 

Milner. Method of melting pig iron in puddling 
furnaces. Nov. 9. 

„ 24,445. Witter. Process of obtaining and utilising 

tin from tin slags. Nov. 1 1. 

„ 24,563. Rouse and Cohn. Briquetting manganese 

ores or oxides aud mixtures of manganese orea 
and iron ores. Nov. 12. 

„ 24,585. Blenkiosop. Treatment of copper ore.** 

Nov. 12. 

[C.S.] 23,861 (1903). Soc. Anon. La Neo-M4tallurgie. 
Alloy. Nov. 16. 

„ 27,172 (1908). Cowper-Coles aud Co., Ltd., and 

Cowper-Coles. Hardening of metals and alloys. 
Nov. 16. 

„ 28,464 (1908). Edwards. Furnaces for calcining 

or roasting mlDeral ores and desulphurising the 
same Nov. 9. 

„ 268 (1904). Brand. Extraction of zinc. Nov. 9. 

„ 3628 (1904). Brand. Extraction of zinc. Nov. 9. 

„ 4706 (1904). Cunningtou. Extraction and purifi- 

cation of zinc. Nov. 16. 

„ 14,985 (1904). Cie. du R^acteur M^tallurgique. 

Manufacture 6f steel aud treatment of copper,, 
nickel, and like matts. Nov. 16. 

„ 20,159 (1004). Gillies. Apparatus for separating 

and rt-covoring sulphides from their ores. Nov. 9. 

„ 20,468 (1904). Duncan. Manufacture of steeU 

Nov. 9. 

XI.— ELBCTBO-CHBMI8TBY AND HLECTBO- 
METALLURGY. 

[A.] 28,622. M&llmann. Galvanic batteries.* Nov. 1. 

„ 23,765. Rudcoick. Insulating material for electro- 

technical purposes. Nov. 3. 

„ 23,768. Wilson, and the East Anglian Engineering 

Co., Ltd. Electro-magnets for extracting mag- 
netic impurities from liquefied materials. Nov. 8. 

„ 24,286. Cowper-Coles. Anodes. Nov. 9. 

[C.S.] 18,489 (1904). Schnelle. Process of and apparatus 
for the electrical separation of granular material, 
Nov. 9. 

X1I.-FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 28,448. British Oil and Cake Mills, Ltd., apd 
Pearson. Treatment of linseed oil. Oot. 81. 

„ 23,727. Kuess. See under HI. 

„ 24,023. Boardman. Manufacture of soap. Nov. 7, 

„ 34,100. Garrigues, Processes for the recovery of 

glycerin from spent soap lye, and apparatus therer 
for. Nov, 8. 

„ 24,375. Hunter. See under XYU. 

„ 24,440. Holoubek. Manufacture of soap, and 

apparatus therefor. Nov. 11. 

Xin— PIGMENTS, PAINTS; RESINS, VARNISHES j 
INDIA-RUBBER, Bxo. 

(A.) — PlQlCSNTS, PaUTTS. 

[A.] 23,915. Scott. Machine for the manufacture of 
white lead, and for use in similar processes.* 
Nov. 5. 

„ 24,288. Gebr. Hey I und Co., and Wultze. Process 

for manufacturing white lead. [Qer. Appl.^ 
June 11, 1904.]* Nov. 9. 

(C.)— Ixdu-Bdxbbk. 

[A.] 24,105. Livesay. Vnloanisers. Nov. 8. 

„ 34,880. Gittinga. Hanafacture of iodla-rubbeiu 

Nov. 10. 



1128 


J0T7BNAL 07 THE S001BT7 07 OamOCAL IHBOSTBT. 


[Nov. 80, im. 


XIV.— TANNING; LEATHER, GLUB, SIZE, Etc. | 
[A.] Laucb and Voswinkel. See under XX. 

„ 23,619. Notelle and Leroux. Method of treating 

corneous subRtanoei. Nov. 1. 

24,408. Fell. Treatnoient or finishing of hides or 
skins. Nov. 11. 

„ 24,456. Soe. C. et E. Chapal Fr^res et ('ie. See 

under 

XV.— MANURES, Etc. 

[A.] 23,850. Seaman. Scheme to preserve and use 
bacteria for fertilisers. Nov. 4. 

[C.8.] 494 (1904). Myers. Manufacture of a fertiliser or 
manure. Nov. 16. 

XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 24,874. King (Bertels). Process for the separation 
of alkaline salts contained in sugar-juice and the 
subsequent extraction of crystallisable sugar. ^ 
Nov. 10. I 

XVII.— BREWING, WINES, SPIRITS, Etc. j 

[A ] 23,597. Rilbsam. Processes of preparing beer wort. | 
Nov. 1. 

„ 24,368. Hewer. Process for infusing and extract- 

ing hops. Nov. 10. 

„ 24,375. Hunter. Method of and means for treating , 

or purifying wines, spirits, or the like ; applie- j 
able also to oils and certain other substances. ' 
Nov. 10. 1 

[C.S.] 5774 (1904). Mead. Apparatus for use in fining 
malt liquors. Nov. 16, , 

XVIII.-FOODS ; SANITATION, WATER i 

PURIFICATION ; & DISINFECTANTS. j 

(A.) —Foods. 

[A.] 23,616. Fulda. Preserving animal food substances. 
Nov. 1. 

„ 24,174. Overbeck. Method of separating arsenic 

from liquid food materials, whether used as a 
liquid or treated or combined with other material 
to produce a more or less solid food. Nov. 8. 

„ 24, 43u. Mitchell. Producing proteid. Nov. 11. 

„ 24,527. Mitchell, Process for the production of 

proteid. Nov. 12. 

[C.S.] 6720 (1904), Rayner (Maemecke). Manufacture 
of milk powder. Nov. 16. 

(^^.)-_Sakitation ; Water Pdripication. 

[A.] 23,640. Spence, Spence, and Peter Spence and 
Sons, Ltd. Treatment of sewage and other 
similar sludges. Nov. 1. 

„ 28,641. Spence, Spence, and Peter Spence and 

Sons, Ltd. Treatment of certain waste waters. 1 
Nov. 1. I 

„ 23,747. Bolton and Mills. Apparatus for the j 

automatic filtration or treatment of sewage or j 
other impure liquid. Nov. 8. I 

„ 23,924. Spence, Spence, and Peter Spence and 

* Sons, Ltd. Treatment of certain waste waters. 
Nov. 5. I 

[r.S.] 20,889 (1904). Kremer and Schilling. Method of ; 
and apparatus for the bacterial purification of , 
sewage and the like. Nov. 9. : 

„ 21,777 (1904). Schou. Water-purifying apparatus. ! 

Nov. 16. I 

(C.)— Dl»Il»JTfiCTANT». I 

[A.] 23,463. Hawlicxek. Disinfectant and detergent ! 
oompounds. Oct. 81. | 

„ 24,015. The Scottish Peat Industries, Ltd., and ' 

Meilke. Disinfecting powders. Nov. 7. | 

[C.S.] 16,716 (1904). Woollard and Batten. Insect | 
destroyer and disinfectant powder. Nov. 9. I 


[C.S.] 21,053 (1904). Morgan. Method and process of 
disinfecting. Nov. 9. 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 24,083. Johnson (Badisohe Anilin and Soda 
Fabrik). Manufaetare of acetylated cellulose. 
Nov. 7. 

[C.S.] 27,738 (1903), Strange, Garlo, and Longsdon. 
Treatment and utilisation of residual matters 
containing alkaline and organic substances, such 
as the residual matters resulting from the treat- 
ment of esparto grass, straw, wood, and the 
like, with alkali in the preparation of paper pulp. 
Nov. 16. 

„ 21,101 (1904). Birkbeck (Brooks). Proce?s of 

making a substitute for cork. Nov. 9. 

XX.— FINE CHE.MICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A,] 23,569. Lauch and Voswmkel. Manufacture of 
condensation products from tannin like sub- 
stances and urea by means of formaldehyde.* 
Nov. 1. 

,, 23,578. Knoftvenagel. Manufacture of o loriferous 

compounds or perfumes. [Ger. Appl., Nov. 10, 
1903.]* Nov. 1. 

„ 23,729. Luttke, Arndt, und Lowengard. Prepara- 

tion of condensation products from p-aminophenol 
with aldehydes.* Nov. 2. 

,, 23,974. Abel (Act-Ges. f.Anilinfabr.). Manufac- 

ture of o-oxybenzene carboxylic acid esters of the 
phenyl or naphthyl series. Nov. 5. 

„ 24,297. Gittings. See under III. 

„ 24,298. Gittings. Manufacture of menthol and cam- 

phor. Nov. 10. 

24,494. Dakin. Manufacture of a chemical sub- 
stance and of allied bodies and intermediate pro- 
ducis. Nov. Jl. 

24,636. Ewan and Young. Manufacture of guani- 
dine salts. Nov. 12. 

[C.S.] 24,631 (1903). Fourneau. Preparation of ammo 
alcohols and their derivatives. Nov. 16. 

„ 449 (1904). Fehrlin. Production of coinpouod-< of 

pyrocatechuicmoDoalkyleihers, and especially of 
guaiacol and guaethol with protein substances. 
Nov. 9. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 23,766. Hbchlieiiner. Photographic pigment paper, 
Nov. 3. 

„ 23,900. Bogaerts, Reproduction of pictures. 

Nov. 12. 

,, 24,235. Ciocker. Method of photography. Nov. 9. 

„ 24,290. Koppmann. Process for producing coloured 

photographs. Nov. 9. 

„ 24,311. Gittings. The art of photography. Nov. 10. 

[(’.S.j 808 (1904). Riebensahm and Koppmann. Process 
for producing colour4p;^^photographs. Nov. 16. 

„ 20,954 (1904). Schmidf.*^ Arrangement of films 

and filters for three-colour photography. Nov. 9. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

[A ] 23,973. Mitchell. Explosives.* Nov. 6. 

„ 23,986. Carter and The New Explosives Co., Ltd. 

Manufacture of compressed ^un-cotton. Nov. 5. 
„ 24,223. Hargreaves, and Curtis’s and Harvey, Ltd. 

Blasting oompounds. Nov. 9. 

[C.S.] 21,481 (1908). Bowen. Explosives. Nov. 16. 

„ 21,482 (1903). Bowen. Explosives. Nov. 16. 

„ 28,710 (1903). Rusfell. Explosives for blastiug or 

like purposes. Nov. 9. 

„ 20,106 (1904). Evangelidi. Explosives. Nov. 9. 

., 21,204 (1904). Soc. de la Poudre Peigne ei des 

Brevets J. Luoian'u Manufacture of gunpowder. 
Nov. 16. 
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mW SECTION FOR NEW ENGLAND, D.S.A. 

The Council has granted the application of eighty 
members of the Society residing in the States of Maine, 
New Hampshire, Vermont, Connecticut, Rhode Island, and 
Massachusetts, to be allowed to form a section, to be called 
the New Engird Section of the Society. 


THE JOURNAL. 

From the beginning of next year the Society's Journal 
will be printed and published by Messrs. Vacher and Sons, 
Great Smith Street, Westminster, S.W., to whom all com- 
munications regarding subscribers’ copies and advertisements 
should be sent. 

SUBSCRIPTIONS FOR 1905. 

Members are reminded that the subscription of 25s. for 
1905, payable on January Ist next, should be sent in good 
time to the Hon. Treasurer (Mr. Samuel Hall), in order to 
ensure continuity in the receipt of the Society’s Journal. 
Any changes of address to appear in the new List of 
Members now in course of preparation should reach the 
General Secretary not later than January 1 5th, 1 905. 

COMMUNICATIONS. 

Authors of communications rend before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


Cltangrs of iablirtfiis. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
sttbscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Adams, M. A., l/o Ashford Road; The Kulm, Bearsted, 
near Maidstone. 

Allen, W. W., l/o Broadway ; 25, Broad Street, New York 
City, U.S.A. 

Baty, E. J, ; all communications to Nunclose, Prince’s 
Avenue, West Kirby, Liverpool, Works Chemist. 
Berolxbeinaer, D. D., l/o Philadelphia j 1, West 92nd Street, 
New York City, U.S.A. 

Broadhurst, W. H,, l/o 294; 290, Lafayette Avenue, 
Brooklyn, N.Y., U.S.A. 

Burgess, W. T., l/o Holland Park ; 20, Priory Road, 
Bedford Park, W. 

Campbell, Jas. E., l/o Chandler Street ; 22, Shirley Street, 
Worcester, Mass., U.S.A. 

Darling, G. A., l/o Johannesburg ; c/o Lisbon Berlyn, Ltd., 
Frankfort, Pilgrim’s Rest, Transvaal. 

Duncan, Jas. ; Journals to Hotel Bristol, San Remo, Italy. 
Dyck, Geo. E., l/o Chicago ; c/o Morris and Co., South 
Street, Joseph, Mo., U.S.A. 

Erskine, J. K. ; all communications to c/o New Kleiofontein 
Co., P.O. Benoni, Transvaal. 

Fitch, A. J. ; Journals to 19, Grange Road, Canonhury, N. 
Fotberingham, John ; communications to 28, Barnwell 
Terraco, Grovan, Glasgow (temporarily). 


Garry, H. Stanley, l/o Clijpstoife Arenne: 6C, Manperier 
Road, Nottingham. 

Hall, Prof. Bobt. W.,l/o New York ; DeiiTer, Colo., U.S.A. 

Hall, S. Godfrey; Journals to 19, Aberdeen Park, High- 
bury, N. ® 

Harris, F. W., l/o Montrose Street ; Corporation' Chemical 
Department, 26, John Street, Glasgow, 

Hurry, E. H., l/o Westbourne Grove ; Goodwyns, Hasle- 
mere. 

Jswell, W. M.; Journals (temp.) to c/o G, W. Wright. 
Norfolk, Va., U.S.A, ^ ' 

Jones, Arthur B. ; Journals to 452, Bussell Avenue, Cleve- 
land, Ohio, U.S.A. 

Leese, Jos., jun., l/o Plymouth Grove; 18, Albert Placev 
Longsight, Manchester. 

Luck, A. Courtenay, l/o Stowmarket ; Naval Arsenal, 
Zarate, Argentina. 

Meldrum, Dr. Andrew N., l/o Mid Stocket Road ; 16, Moor- 
oaks Road, Aberdeen. 

Merry, John B. ; Journals to 61, Wood field Road, KingV 
Heath, near Birmingham (temporarily). 

O’Neill, Chas., l/o Buenos Aires ; c/o The British Dyewood 
and Chemical Co., 33, Faulkner Street, Manchester. 

Renwick, F. F., l/o Wooilford Green ; Hylands, Brentwood ^ 
Essex. 

Royle, (/. L. ; Journals to 329, Upton Lane, Loudon, E. 
(temporarily). 

Rumbold, Wm. R., l/o Holm wood ; 47, Walling Street, 
London, K.C. 

Shorey, Dr. Edmund C. l/o Board of Health ; P.O. Box. 
360, Honolulu, Hawaii. 

Stockdale, E., l/o Birstall ; c/o E. Dewhurst and Co., Ltd., 
Printworks, Batley, Yorks. 

Voss, Walter A., l/o South Norwood ; Eastwood Road, 
Rayleigh, Essex. 

Watkins, Norman ; Journals to 1701, Makiki Street, Hono- 
lulu, and (subscriptions) Box 767, Honolulu. 

Wilkinson, Walter S., l/o Baltimore ; P.O. Box 285, Wythe- 
ville, Va., U.S.A. 

Willard, Chas. T., l/o Schenectady ; c/o Singer Manufac 
taring Co., Elizabethport, N.J., U.S.A. 

CHANGES OF ADDRESS REdUIBED. 

Bracb, Dr. L., l/o 223, Central Avenue, Norwich, Conn., 
U.S.A. 

Weil, Jacob A., l/o Power Gas Corporation, Ltd., 39^ 
Victoria Street, Westminster, S.W. 

Weston, Wm., l/o H.M. Dockyard, Portsmouth. 

Sratt). 

Drown, Prof. T. M., Lehigh University, South Bethlehem, 
Pa.. U.S.A. Nov. 16. 


annual ®ennal iWeeting, 

NEW YORK, 1904. 


DETROIT, Monday, Sei’T. 2Cth. 

While in Detroit the members were the guests of Messrs. 
Parke, Davis, and Co. On arrival they were received by 
Mr. Parker (of the City department of the firm) an<t 
Mr. F. M. Fisk (the London representative), and taken to 
the Russell House, where breakfast was served. They 
were then conveyed in trolley-cars to . the factory, where 
they were received by Mr. E. G. Swift, general manager ; 
Air. J. C. Spratt, business manager ; Dr. F. G. HyanJ 3tlef 
of the manufacturing department, and others of the directors. 
The factory is situated on the river front, with plenty 
of space, the research laboratory being in a handsome' 
detached building surrounded by lawns, and the biological 
stables separated from the works by a road. Across the- 
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««»*« <¥>*. the «em h., Mother 
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compiming. triturating, and ooating. Fire drill then toot 
pirn in the inner courtyard on a preconcerted einial 
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allotted poita without confuiion or disorder. The visitors 
then proceeded through the hypodermic tablet and corre- 
apondenoe departments to see the manufacture of fflassware 
(including vaccine points, serum bulbs, and hypodermic 
tu^), paper boxes, granular eCPervescent salts, lozenges 
and tablet milling and granulating. Next came the dryinir 
of digestive ferments, and the binding and mailing of the 
firm’s literature. After the crude drug and pressed herb 
milling and printing departments had been inspected, the 
chemical department was shown, in which the preparation 
of digestive ferments, extracts, percolates, and soluble elastic 
capsules is carried on, finishing with the pharmaceutical 
department and power plants (electricity, compressed air). 
The stock, finishing, bottle-washing, and shipping depart- 
ments came next, and then the party assembled on the 
river front to see the City fireboat throw 5000 galls, of 
water a minute. In the Scientific Uuilding, of which Drs. 
McClintock and Houghtou are directors, the departments of 
analysis and experimental medicine were thrown open for 
inspection. Behind glass partitions trained assistants were 
seen preparing, finishing, and filtering serums in special 
aseptic rooms. One of the laboratories in the Depart- 
ment of Experimental Medicine is devoted almost exclusively 
to the work of testing different antiseptics for germicidal 
power. 

This property can he accurately determined by exposing 
cultures of the Bacillus pyoci/nneus, the most resistant of 
vegetative forms of bacteria, to the action of certain dilu- 
tions of the disinfectant to be tested, transferring such 
cultures from the disinfectant to plain bouillon, in which the 
result, after a suitable period of incubation, is noted. In 
this manner a certain standard can also be established to 
which disinfectants must conform before being placed upon 
the market. 

Physiological Testing of Adrenalin. — In determining the 
activity of solutions of adrenalin or other suprarenal extracts, 
the almost immediate characteristic rise iu blood pressure 
peculiar to this drug, when injected intravenously, is taken 
as the index of its activity. This rise in blood pressure cVn 
h(; made quantitative by measuring the height to which a 
certain weight of mercury is raised by the action of a 
definite amount of adrenalin. 

Standard and sample to be tested are injected alternately 
into the veins of an animal, the dose of the sample being 
changed if necessary until the rise in blood pressure caused 
by each is the same. The delicacy of a physiological test 
is well illustrated by the effect of minute quantities of 
adrenalin on the blood pressure. An appreciable change 
in the blood pressure can be induced by a difference of 
3 per cent, in the amount used, equal to 0 • 0000003 grm. 
of pure adrenalin. 

The biological stables, the vaccine-propagating rooms, 
operating room, guinea-pig loft, and dog and rabbit cages 
were visited, and, in tho borse-oporatiug room, Dr. Dunokley, 
the firm’s veterinary surgeon, injected toxin into one horse, 
and had another brought in to show the mode of drawing 
off the blood into sterilised tubes. j 

The party then returned to the Russell House, where | 
luncheon was provided, at which ihe Iilayor of Detroit (the ' 
Hon. Wm. Mayberry) made an eloquent speech. The 
afternoon was passed in driving in fourdn-haDd coaches, 
through the boulevards and suburbs of the city to Belle 
Isle, an island park of great beauty. The day’s hospitality 
concluded with a dinner at the Russell House, at which 
were present the chief officers of the company and principal 
members of the staff. Prof, A. B. Prescott and Prof. 
Campbell, of the University of Michigan, Sir Wm. Ramsay, 
Prof. Erdmann, Prof. V, Coblentz, Dr. Lewkowitsch, 
Mr. Thoa. Tyrar, and Mr. Eustace Carey spoke <m behalf of 
the guests, and Mr. SiHft and vir. Spratt on behalf of M^isrs. 
Parke, Davis, and Co. Dr. Byan acted as toastmaster. 


NIAQAEA and BDtPAIiO, fcyanAT, Sjbpt. S 7 iii. 
Boffalo axd Niaoaba Falls BnoBPTXog Comcirrai 
Charles E. Acker, Cfhairnian. 

F M J*»®*°“* i fohuB.Urkln. 

£M.Beoket. D.j^Loveloy. 

P • I* E. 0. X^ufkin. 

SkJwT®*- . J.U.MiUer. 

W. I>avenp3rt I Roswell Park. 

^P.P^whot. H.M . Poole. 

Harry Gardiner. E p. Vnng, 

B. Btiikino. 

Fr-ncis V. Green. A. Schoellkopf. 

P LeeH.Sudtt. 

5* ‘ U Smith. 

J. M. Hancock. B. F. Thurston. 

M Stevens. 

H. M. Hill. , p J T/jne 

Francis D.' Ward. 

ii. C. Knight. J 

Assisted by a large Ladies’ Coipniittee. 

Toronto Rkoeption Committeb (Canadian Section). 


Alfred Burton. 
G. P. Glrdwood. 
W. R. Lang. 


F. J. Smole. 

H. Van der Lind3. 


On arrival at Niagara Falls, each visitor was presented 
with a copy of “ The Niagara Falls Electrical Handbook,” 
published under the auspices of the American Institute of 
Electrical Engineers lor tho guidance of visitors from 
abroad attending the International Electrical Congrets at 
St. Louis. It contained authoritative iuformation con- 
cerning Niagara Falls, the numerous power developments 
on both sides of the river, and the varioas industries. 
After breakfast at the International Hotel, the Gorge Rail- 
way trolley cars were taken for a trip down the Niagara 
Gorge, past the Whirlpool Ripids on the American side, to 
Lewiston, thence across the bridge to the Canadian side, 
and back along the Gorge to Queen Victoria Park. Hero 
lunch was provided by the Canadian Section in the new 
refectory. 

After luncheon the two great power houses of the 
Niagara Falls Power Company were visited. These give 
a total of 100,000 horse power from water taken from the 
Niagara River, a mile above the falls, on the Amerioan 
side. All this is sold, at from 4/. to 5/. per horse power, 
to industries in Niagara, Buffalo, Tonawanda, and Lock- 
port ; other schemes are in progress on the Canadian side. 
Then the International Acheson Graphite Co.’s plant, with 
the highest temperature electric furnaces In existence, was 
visited. In the evening another trip w-as made down the 
gorge, preceded by a search-light car, which illuminated the 
rapids in various col cure. 

Wednesday, Sett. SStu. 

The power-house of the Niagara Falls Hydraulic Power 
and Manufacturing Co. — which works a railway of 860 miles, 
the tramway running round the gorge, all the trolley lines 
in the district, all the street lighting, end the chief elec- 
trolytic plants— was visited. Some went also to the Natural 
Food Co. ; others visited the islands above the fslls, the 
Cave of the Winds, or viewed the falls from the steamer 
*‘Maid of the Mist.” 

At 11.15 the train left for Buffalo, where the visitors were 
re<;eived enthusiastically and entertained at the KlUoott 
Club. Then they went on board special fireboats in order 
to inspect the harbour and the new Lackawanna steel plant, 
the largest in the world. On their way back they landed 
for a while on the gigantic breakwater, which proteotk 
Buffalo from the storms which occasionally affect Lakh 
Erie, and here saw an exhibition of fire practice. The 
Larkin 6oap Co.’s works were also opened to tlie membero 
of the Society. On tlieir return they were received at the 
Buffalo Club, where many of the most prominent ladies and 
gentlemen in the city assembled to honour the Society. 

The Society is particularly indebted to Mr. Ohas* E. 
Acker, Chairman of the Reception Committee ; to Mr. F. 
B. Stevens, President of tbe Niagara Research Laboratoeiesi 
Dr. Roswell Parkj Mr. Chas. W, Goodyear; Mr. H. M. 
Poole, X’residentof the Ellicott Club; Mr. Pendennis Wbltiii; 
President of the Buffalo Club; Mr. Franeis D, Wtwd*, 
Commissioner of Public Works; and Dr. Lee H. 
all of Bajffitdo, for the hearty roeepttoh dfiven ^ 

members, 
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^ ^ “ E*o«pTiojr Oommitteb; 

Godfrey L. A. Ca'bot, Chiinnan. 

, Henry Howard, Secretary. 

^V". H. Walker, Treasurer. 

T. E. Atteaux. 

E. F. Billings. 

A. L. Cochrauei* 

Ladiett* Committee. 

Mra Clmrlw Eliot. 

Mrs. Edgar jp. Billings 
Mrs. Henry Jloward. 

On arrival tlio member'i and ladies were conveyed to 
the Hotel Somerset, the headquarters. After breakfast 
they inspected the laboratories of the Massachusetts Insti- 
tnle of Technology, so long associated with the name of 
the late Prof. T. M. Drown. The Public Library, with its 
staircase embellished by the frescoes of Puvis de Chavannes ; 
the lending room, with its frieze illustrating the “ Quest of 
the Holy Grail,” by Abbey ; and the upper gallery, decorated 
by Sargent ; and the Art Gallery, were also visited. 

Thence they proceeded to Harvard University, Cam- 
bridge, Mass., where they were welcomed by President 
Hliot, formerly Professor of Chemistry at the Mass. Inst, of 
Technology, and Prof. T. W. Kichards. After lunch the 
principal laboratories and buildings were shown. In the 
museum there is a remarkable collection of reproductions 
of flowers in glass, given in memory of Dr. 0. B. Ware, and 
made by Messrs. Leopold and Rudolph Hlaschka, of Austria. 
.Vriditious are constantly being made to this collection, 
which is said to be entirely a labour of love on the part of 
the makers. 

On leaving the University the members started to drive 
through the parks and environs of Boston to the Country 
Club, but were overtaken by a storm, and were reluctantly 
compelled to abandon the excursion. 

At a smoking concert at the Hotel Somerset, in the 
evening, Sir Wra, Ramsay presented, on behalf of the 
visiting memlwrs, addresses and a small memento, in 
the shape of a gold match-box, to the foUoAving gentlemen, 
on whom had fallen the organisation and conduct of the 
tour:— Dr. L. Baekeland, Prof. M. T. Bogert, Prof. V. 
Coblentz, Dr. E. G. Love, Dr. R. W. Moore, Mr. T. J. 
Porker, Dr. H. Schweitzer, Mr. R. C, Woodcock, and 
Mr. C, B. jSabriskie. A silver cigarette case was also 
presented to Mr. H. C. Bates, the agent of the I’ennsylvania 
Railroad, in recognition of his courtesy and attention. 

Pbjdat, Sept. SOtii. 

Parties of members visited the works of the Merrimac 
Chemical Co. and the Cochrane Clieraical Co., both of 
which manufacture heavy chemicals j the New England 
Coke and Gas Co., with its 500 coke ovens of the Otto- 
Hoffman type ; the Hamilton Piint Works, where also all 
kinds of cotton goods are manufactured, bleached, and 
dyed { and the Douglas Shoe Co., which makes 10,000 pairs 
per day. 

The Neio England Gas and Coke Co. — To Mr. Henry 
M. Whitney, of Boston, chiefly belongs the credit of the 
inception of this enterprise. From a very inferior coal, 
which could be very cheaply mined, it was proposed to 
obtain a mercliantable coke containing little sulphur and 
a large amount of gas, for which there was an immediate 
sale in the neighbourhood of Boston. It was then profmsed 
to associate this enterprise with the Massachusetts Pipe 
Line Co., which possessed rights of way all over the 
titate of Masfachusetls. Coke ovens, to the number of 
400, were erected, agreements effected with adjoining com- 
panies, and the by-products were Tvurked up in the immediate 
vicinity by subsidiary companies. After a period of con- 
eiderable stress, the gas interop of Boston and tbe sur- 
roonding districts were brought under one management, 
and the experiment is now to he tried of oonduoting and 
selling coke-gas made from by-produot ovens to eommuni- 
ties at a considerable distanee for fuel and light, and 
recovering the ammonia, tar, and other by-prodncti« i . 


In the aftaradon thej'manHierw aiid ladlea^iaiatiiblei, dt 
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were introduced. The bake waa eerved at 5 nVdoak; 
Mr. F. £. Atteaux was toastmaater^ and Wm. Mmiim 
D r. Wm. H. Nichols, Prof. H. Walker, Mr. W.Henry How«% 
and Mr. Armstrong were among the speakers^ ' The paily 
then broke up, some returning to New Turk, and ethers 
going on to Canada. 

On Oct. 4th, Columbia University conferred the degree 
of D.Sc. on Sir Wm, Ramsay and Dr, Wm. H. Nichols, 
In the evening Sir Wm. Ramsay was entertained at a 
banquet by the Brooklyn Institute of Arts and Scienoea. 
Prof, Irving W. Fay presided, and among those who sat 
at the guest table were Prof. C. F. Chandler, Dr. H. W. 
Wiley, Dr. F. W. Atkinson (President of the Brooklyn 
Polytechnic Institute), Prof, rlohn S. McKay, Dr. Wm. fl. 
Nichols, Mr. B'red B, Pratt, and the Rev. Dr. S. Parkes 
Cadmnn. 

On Oct. 5th, Sir Wm. Ramsay and many members and 
ladies sailed for England by the s.g. “ Baltic,” 

On Oct. 7th, a meeting of the New York Section ot 
the American Chemical Society was held, preceded by a 
dinner at the Hotel Savoy, to which the members of the 
Society were invited. Dr. F. D. Dodge was in the chair, 
and papers were read by Messrs. Chas. BaskerviJle and Fritz 
Zerhan on “ Inactive Thorium,” and by Mr. D. D. Jackson 
on the “ Use of Copper Sulphate as an Alemcide m the 
Treatment of Water Supplies,” Dr. J. Lewaowitsch also 
delivered an address on the “ Recent Advances in the 
Chemistry of B'ats.” 


Canadian Section. 


Meetings held at Toronto^ on Oct. 21 th and 
Nov. 24th, 1904. 


DR. F. J. SMALK IN THK CHAIR. 


V 

A discussion on “ Smoke Consumers ami Flue Gases ” 
was introduced on C)ct. 27th by Dr. W. B. Cohoo and 
Mr. Jas. Milne, after which the subject was thrown open 
for general discussion. 

On Nov. 24tli a discussion took place on “ Boiler Waters 
and Compounds,” in which Profs. Ellis and Lang, Drs. 
Allan and Kenrick, Messrs. Taylor, Van dcr Linde, Bain, 
Murray, and Sparrow, and the Chairman took part. The 
meeting was well attended. 

The aim of the Committee has been to make such a 
selection of subjects as will be of general interest to manu- 
facturers. Among other piapers promised are: “ Producers 
and Gas Engines,” “ Food Preservatives,” and “ Manufacture 
of Artificial Silk.” • 


^toraath Aerttom 


Meeting held in the Chemical Lecture Theatre of the 
Armstrong College, 7'hurs^ay, October 20th, 1904. 


CHAIRMAN^S ADDRESS. 

THE FUSION OF REFRAOTORY MATERIALS. 

»Y J. T. DUUK, ».aq. . , 

Refraetonr .imaeirhas have au bonortai^ il^uariiig’ uputt 
many branebei pf ubtmical aad nataUgrgM t 


W. J, Webber. 
Henry Wood. 


Mrs. W. H. Walker. 
Mrs. W. J. Webber. 





,.;^»sgiirApMair'».LyD itawnjfciyyp# iiiis^ 


wUhjtta|W>f^ <>f demiodt ar» 

contiitwjfctiei^ lai^ iipQtt ,<iae^.TB|rt<»iato. ■ » Funjiwei aod 
croaihlM);tefO ibeatmck . 

of iBOfe vigoiujdi ) prooesm nw aoudHct^d fo? > 

longer, |»«inod« 4)opti]ljuuHi«lj(;^4iitil tuoUu. of .nalesial^ . 
involTWf^^^largJW /Al^parAtW, and oaiMoqueatly increowd 
prewure oa ll» jaalls, are dedlt witli. Hence the. teRting of 
the matanala of whioh' furnaces, erucibloR, xetorts, &Ci 
are n^e# i» becoming; a , matter of wider scope, and one 
reqaiiing mere care end attention than was formerly the I 
caw« ■ 

HaB^tibingt are required of a refractory material; and 
the nature of these requirements . naturally varies with the 
particular sai vice which it has , to serve. One of the most 
important^ and tbe^most general, .is of eour«e that it should 
resist a high teipperature without softening or melting ; and 
the deseribinatibn of the melting points of fireclays, silica 
bricks, and sild|iter substances, is consequently a matter of 
some iaportaoce. To this point I propose to confine myself 
to-nigbt. 

It ie perhaps hardly necessary to say that the basis of 
claj^s, kaolinit© or “ ckystuff,^’ is a silicate of aluminium 
haring approximately the con^osition represented by ' 
Al 50 a. 2 Si 0 j, 2 H 2 O ; .and that china clayjConsists of praoti- 
cally pure kaoUnite, while other clays contain in addition 
small amounts of other silicates or metallic oxides>~4ho8e of 
iron, toanganesc, calcium, mugneadum, and the Hlkalls>^ 
together with more or less mechapically mixed sand or other 
mineral fragments. It was early recognised that *. great j 
differences in refractoriness or fusibility existed f among 
clays f and as, on tlie whole, the. more impure clays were 
found to be the more easily' fusible, the idea gained ground 
that the fusibility of a clay depended entirely upon the 
percentage of these foreign, silicates or oxides, which were 
hence spoken of as “ Flussmittel ” or “ fluxing-stuff.” The j 
relative refractoriness of a clay was thus estimated from 
the amount of these fluxing-stuffs ” which chemical 
analysis showed to be present. Cases which contradicted 
this assumption, however, were not long in aoeumulating ; 
and Bischof about 18G0 undertook an experimental investi- 
gation into the question. He heated in a wind furnace 
silica, alumina, kaolin, and mixtures of this with alumina 
and with silica in various proportions, and determined their 
relative fusibilities. While recognising the influence of 
the “ fluxing-stuffs ” in a clay upon its melting-point, ho 
came to the conclusion that the determining factor w'as-the 
proportion of alumina, and that the greater tho percentage 
of alumina a clay contameil the more refractory would it 
be. He endeavoured to express the relative IHisiWlities of 
clays hy “coefficients,’' calculated from the ratios between 
alumina and silica, and alumina and fluxing stuffs, shown 
by the analysis. 

Bichters, in 1868, published a long series of very care- 
fully eooductod experiments dn the question, as a result of 
which he concluded that no one factor was determinative. 
While agreeing with Bischof, that of the pure aluminium 
silicates, those high in alumina were more refractory than 
those high in silica, he found that the fusibility increased, 
in a given clay, with increase of fluxing stuff : that quan- 
tities of different fluxing-stuffs proportioned to their 
chemical eqiiivaleuts produced equal effects in lowering the j 
melting point : that the effect of a mixture of different 1 
fluxing-stuffs was the sum of the separate effects that each j 
constituent of the mixture would have produced alone; 1 
and that a given percentage of fluxing-stufl produced the [ 
greater effect in lowering the meUing point, the greater the ■ 
proportion of silica in the clay. He calculated from the I 
analyses formula; expressing the relative molecular proj^r- j 
tions of alumina to silica, and of both to fluxing -stuff | 
formula of the type or^AljOj.ySiOj) + BO ; such a fo^ula 1 
gives, according to JEUebter’s results, an indication of the j 
fusibility of the clay, which is the more refractory as w is 
greater or as y is less. ' \ ut \ 

Seger, in several of bis early writings on the 
emphasised strongly'— what Wd indeed been reoognisea oy 
Bischof and by «i^hters-^tbe importance of the mechanical 
apd “rational'* anMy^ts of, the pointed otf^ery 

clearly that a quaab^ of aillca present as sand - 

means tisa sanis thing as ati 
billed w ^Uwite elnmn* «« »■* «“ 


ni^rer-ol the wndy paiti«l«B. m mtssml fragniefiti ; 
mixed tiie«elay^hitif stoper hid a sMiaidirahle ktinsise > 

on4he foiibaity of the elayj A a brilc;:^^ 

made of a mixture of the day iitilh sMuUl flagiBenis of the 
already hutnt day^ or 'with tintilar ref moiarf materials) is 
not a hoisogeneoas aubstanoe, hot a mttturoof sjctbstaiioM. i 
which noC'only have different melting polhts, but whipb arb 
naore or le« capable when melted, by reactieg Ott one 
another,, to form new substances, the melting fkAata 0f‘ 
which are I different from, and usually lower tbi^. tboee of 
the original substanoes. Accordingly, when snob a clay is < 
heated, /^nef action begins at the melting point of, the < 
most fusible constitnent; and if this be present in Idiple 
proportion the substance will run down at this 'temperatOfip 
to a liquid containing in suspension the solid particles of 
the less ftwible constituents. If the latter predominate, 
however, they will form a solid framework wbieh will ^ 
preserve the original shape of the piece, and will hdldin ' 

Its interstices the liquefied portion, as a Imob of sugar Will 
hold a drop of water. But as the water wiU gradtutily 
dissolve sugar till saturated, and may cause the dlsiutegjrft^: 
tion audffiow of the whole lump ; so the liquefled portions of 
the clay, kept at the same temperatare, may act cbemtoaBy 
upon the solid portions, and if in doing so they form more 
fusible compounds may lead to the ultimate liquefaction 
of the whole. The rate at which this will occur mnat 
obviously. depend, not only on the chemical nature of the 
materials, but also the fiueness of the grinding, and tho 
more or less intimate mixture of tbe difl^ent constituents^ 

It will thuS'be clear that two clays or bricks may glaaCrim 
vitrify on the suriace at the some temp^ature, but that 
while one may gradually at that temperature, and very 
rapidly if tbe temperature be but sli^tiy raised, liquefy 
completely, the other may remain practioally solid tiU a 
much higher temperature is reached. . 

The practical determination of < the melting-points of 
clays is a matter of considerable difficulty, on account of * 
the high temperatures involved ; and for the most part » 
investigators have contented themselves with ascertammg ' 
the order of fusibility, and have not ventured to state 
definite mel ting-points in thermometrio degrees. Bisobbf 
in his earlier experiments compared clays by detenainiag 
for each the proportion of pure quartz sand witb> which it ^ 
must be mixed iu order that it should run down to a liquid ( 
at the same temperature as a standard refractory clay : tho>< 
greater the amount of quarts sand needed for this the ' 
lower the meUing-point of the clay. But this metito^ ' 
assumed that the physical or tneobaotoal support- affcfdad 
by the quartz sand was not interfered with by the obemihOlft 
action referred to above; and it was later abandcuiedjt-liy*'' 
Bischof in favour of the method of comparison with normal * 
or standard clays. He collected a series of seven standard 
clays, each very uniform in character, and each melting at ^ 
a higher temperature than that which preceded it. H^isme i ’ 
of these and of tbe clay to be tested were heated tt^tbet < 
in a crucible in a wind-furuace till tbe test-piece hSdied | 
an examination of the standards, melted and Uumelied, 
enabled iiim not only to place the test between tp^o, but as . 
a rule to say whether it was nearer to that below or that 
above it in the series. Richters used a method extemidly 
similar to Bischof ’.s earlier one, but used a temperature— 
that at which wrought irou melt8-~at which reaction 
between tbe clay and alumina, or the clay and silica^ will 
occur. The clay to be tested wag intimately mixed with 
varying quantities of alumina or of silica, according as 
preliminary experiments had sliown that it was readily 
fusible or highly refractory; and prisms made of.thefia 
mixtures were submitted to the given temperature for two' 
hours— -long enough for complete reaction to occur. The 
amount of altunina or of silica needed to produce a lett 
piece, whioh> under this treatment became oomplrta^ ' 
glased ever the surface-^neither running down oh toa hiie 
hand nor remaining unohanged on the other— affordad ih ' 
measure of the refractoriness of the clay, tilegpr grwilk, , 
facilitated these determinations by the iotrodtictlon hi Mi 
“coaes.^' These are mixtures of km^ with 
alpmin^ iblipir, and other materials, graduated in 
way as to Iwm a aeries^ the melting f olati in f;; 

frem meinbev- to -'member^* Theee 
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and the teit^^inoe it boated in a ernoible alon^r 'witb three or 
four of these, of melting-poiats above and below the ex|^oted 
meldog-pomt of the day. The principle ia precisely similar 
to tibat of Biechof’s method with standard clays, bat the 
** cones” poBsoBB the advantages over the standard clays of 
being more closely graduated, of being reproducible in* 
de^itely, and of thus allowing oompartson between the 
results of different experimenters at different times and in 
different places. The melting-points of some of the cones 
have been compared by Hecht with the indications of the 
thermo-electric pyrometer ; bat the temperatures given for 
the higher cones are probably only rough approximations. 

In my own practice 1 have hitherto used exclusively the 
Se^er cones (or cones made from brick-clays the melting 
pointB of which had been previously determined by Seger 
cones) for ascertaining the melting points of clays and 
bricks ; but I have been able to simplify and shorten the 
procedure very materially by using coal-gas and oxygen in 
the furnace. Bischof, Richters, and Seger used the Deville 
furnace, an air-blast furnace fed with coke or retort carbon. 
The temperature attained was roughly regulated by burning 
off at each operation a regulated weight of fuel ; but this 
occupies a considerable time, the test-pieces cannot be 
examined during the operation, and the whole must be 
allowed to cool considerably before the crucible can be 
taken out and its contents examined. 1 have used with 
great advantage Fletcher’s “ oxygen injector ” furnace. 
This is a small furnace Avith a modified “injector” burner, 
which is attached, however, not to an air-bellows, but to an 
oxygen cylinder. It is not an “ oxy- coal-gas ” burner, fdr 
the cxygen, issuing from the blowpipe jet under consider- 
able pressure, entrains with it a large quantity of air, so 
that the gas is burnt with enriched air, and the consumption 
of oxygen is very small in compurison with the effect pro- 
duced. A certain amount of practice and experience are 
needed to obtain the best results with the burner ; in my early 
attempts 1 was unable in uu hour and a half, and with an 
enormoui oxygen consumption, to rnelt a clay at all ; but now 
1 can readily reach a sufficient temperature in from three to 
five minutes, though such a rapid rise is not as a rule desirable. 
The body of the furnace is lined with a specially refractory 
clay, but it will not long stand the temperature attained, and 
I line my own furnace with magnesia, by simply ramming 
it full of calcined magnesia while the blow-pipe hole is 
corked, and then cutting and scraping out as much as 
necessary. The magnesia shrinks and cracks when heated, 
but by cautiously filling the cracks after each operation a 
lining is very soon obtained which is practically free from 
cracks, and which, though it is very tender and will stand 
DO rough usage, will last for weeks or months if carefully 
treated, and is readily renewed if it does get destroyed. 
I have made many attempts to manufacture crucibles which 
would stand in the furnace, but hitherto have not been 
4 )uite successful. 1 work usually with those made for the 
purpose by the “ Laboratorium ftir Tonindustrie ” in Berlin, 
and find them fairly satisfactory ; but though they are the best 
thing I have yet been able to obtain, they soften and crack 
when a very refractory clay or silica brick is under treat- 
ment. I am, hovtever, still working at this question. In 
an actual triel, a “cone” of the clay or brick under test is 
bedded in a little pure alumina in the crucible along with two 
or three of the Seger cones — say Nos. 27, 30, 83 for a totally 
unknown clay. The crucible is placed in the furnace, the 
lid put 00 , the furnace covered, and a small T4clu or good- 
sized Bunsen burner allowed to beat the furnace up to its 
limit. In a quarter of an hour the furnace is red hot, and 
the Bunsen burner is replaced by^the burner belonging 
to the furnace. Coal-gas and oxygen are regulated to get 
the best effect, and the temperature rises rapidly. After 
three or four minutes the gas and oxygen are turned off, 
the furnace cover is lifted, the crucible lid taken ofif, and 
the contents iuspected. If the test-piece is not visibly 
affected, the lid and furnace-cover are quickly replaced, the 
gas and oxygen are turned on, and after one and a half or 
two minutea another inf pection is made. This goes on till 
the test-piece is seen to ^ melting down, when the crucible 
ia taken out, allowed to cooJ, and the teat-piece carefall 7 
compared with the cones. It will be found quite easy to 
see &at it ia well below, well above, or very near to cone SO, 
say. A repetition of the experiment ia then made with a 


new teat-piece and three eosaeoatife cones, say 80, and 
31 ; at the end of this the position of the clay will be fixed 
as, say, between 80 and 81. A single determiiiation ia not 
enough, however ; it should be repeated with the teat-pieee 
and the cones occupying different positions in the orucihle, 
so as to eliminate errors due to Unequal heating. With the 
arrangement I have described, however, though the outer 
surface of the crucible itself is hotter where the blast 
impinges on it than in other places, yet I have not found 
sensible differences (not as much as one cone difference, or 
say 20’’ C.) at different points in the crucible, save when 
cracks have formed and allowed entrance to the flame. 
Sometimes a cone or the test-piece falls against the side of 
the crucible and fuses into it ; and sometimes the tempera- 
ture rises w'ith unexpected rapidity, and all the cones are 
found melted. In either of these cases a repetition of the 
experiment is, of course, necessary. Three or four ex- 
periments can, however, be carried out completely in the 
course of an hour, and when the four determinations agree, 
as they usually do, we are fairly certain of the result. With 
refractory clays, when the temperature nears the softening 
point of the crucible, more time is often needed, for it is 
then not always possible to lift the crucible lid, which is 
half fused to the crucible, and the crucible must be taken 
out, cooled, and broken before an inspection can be made ; 
and in this case, if the experiment has not reached its end, 
a new beginning must be made. [A demonstration of the 
use of the furnace was here given, J 

Naturally, many other circumstances besides its melting- 
point influence the suitability of a clay, a fire-brick, or a 
silica-brick for particular purposes. On another occasion 
I may have something to say in regard to some of these ; 
but the determination of the melting-point is at least a first 
and an important criterion, for if the substance melts at 
too low a temperature any virtues it may possess in the 
way of mechanioal strength or chemical resistivity arc of 
no avail in high-temperature operations. 

Meeting held at Armstrong College, on Thursday, 
November \7th, 1904. 


DE. J. T. nUNN IN THE CHAIR. 


NOTES ON SOME TEMPERATURE REGULATORS. 

BY WILLIAM H. SODKAU, B St F.I.C. 

I. A Steam Regulator with Expanding Tube. — Five 
double-walled huts, each of about 400 cb. ft. capacity, had 
to be constantly maintained at different temperatures up 
to 60° C. by meaus of steam coils located beneath false 
floors. Each had been fitted with a commercial form of 
therm oregulator in which a 1 J in. mitre valve was controlled 
by the expansion of a zinc tube 66 ins. in length, directly 
connected to the valve spindle by means of a wooden 
insulator. Such a tube expands rather less than 0*002 in. 
for 1° C. rise of temperature ; hence all connections in 
such a device must be free from an.> appreciable play in 
order that a slight rise of temperature may occasion a 
reduction of the opening of the valve, and vice versa. The 
baseboards of these regulators were, however, of wood, 
and the bolts passing through them were continually 
becoming slack, whilst the wooden insulators led to similar 
trouble. When the author took over the charge of these 
huts all the regulators had failed, from these and other 
defects, and the heating was being controlled by means of 
the external stc^valves. 

Three of the r^ulators were reconstructed (Fig. 1) so 
as to ensure accurate action. In each, the baseboard was 
replaced by a slab of slate to which the paits were attached 
by means of steel taper bolls, having about the same co- 
eflicieut of expansion as the slate. Conduction of boat 
from the valve to the tube was greatly reduced by filing 
the end of the valve spindle VS with a steel conical cap, the 
point of which rested in a hole drilled through a circular 
steel plate Pi. A similar plate P, ou the end of the zinc 
tube T was connected to P, by means of three steel distance 
pieces D, slipped into slots in the plates, stiff paper being 
used to prevent amtalHc contact All play waa taken up by 
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eueans of a stiff spiral sprioj? N, coiKid aromid the external 
portion of the valve spindle and tending to open the valve 
more fully whenever the zinc tube contracted on account of 
a fall of teraperature. The zinc tube was supported by 
nwans of guides G, and was pri'yciited from rotating by a 
pin sliding in a slot (not shown in tht* figure). The further 
^nd of the tube was adjusted by means of a differential 
screw (10 and 12 threads), one turn of which made an 
alteration of in., equal to IG'’ C. change of tempeiature. 
By means of a piece of gas pipe, this screw was connected 
to a handwheel outside the hut so tliat the setting could be 
altered without opening the door. Each regulator was 
connected to a pipe convoying .steam, at a pressure of about 
10 lbs. to the square inch, which had been passed through a 
separator in order to remov<' water and impurities which 
might tend to clog the valve.* These three regulators ran 
continuously for many months without giving any trouble. 
The temperature in each hut, as indicated by a long-stemmed 
thermometer having its bulb on the oppo.site side of the 
hut, was read every half hour throughout both day and 
night, and rarely varied more than + V" C. from the intended 
reading. Any desired alteration of temperature could be 
rapidly effected by turning the handwheel to the appropriate 
extent as indicated above. 

II. An Electro^magneiic Steam Regulator (Fig, 2). — 
The two remaining huts (see ^Section I.) were fitted with 
. ippliances constructed on a principle developed from that 

Fio. 2. 



\)T Scheibler’s gas regulator. The lever, L, of a Dewrance 
^ in. reducing valve was extended at the end connected to 
the link, so that a screw, S, might be used to prevent the 
valve from closing beyond a certain point at wh^*^ the 

* If any clogging should occur, the obstruction 
by tuSngwwniwdwheel so as to permit the valve toupenniore 
HiUj for a few seconds. 


amount of steam passing was just too little to maintain the 
hut at the desired temperature. To the opposite end of 
the lever was attached an iron cross-piece. A, forming the 
armature of an electro-magnet, K, fixed in the place whero a 
dash-pot is sometimes fitted. The electro-magnet consisted 
of a pair of bobbins, each 8,* ins. long by 1| ins. in diameter, 
wound with No. 22 S.VWG. double silk-covered wire. Each 
of the magnet pole.s (| in. diam.) was provided with a 
small copper stud in the centre in order to prevent adhesion. 
By means of packing piece.^ the position of the magnet was 
adjusted until the amount of steam passing when the arma- 
ture touched the magnet poles was markedly in excess of 
that required to maintain the temperature ot the hut. The 
partial closing of the valve was brought about by means of 
a scale-beam and weight, which exerted a 2 lb. pull on a 
wire, W, connected to the valve spindle. It was 

found that under the actual conditions a movement of but 
little over ^ in. at the valve spindle or in. at the 
armature as all that was recjuired. 

The electro-magnet was connected to two secondary cells 
in series with a relay. The relay was operated by means of 
a single dry-cell connected to the low temperature alarm 
contact of H long-stemmed creosote thermometer constructed 
on Sixe’s principle. When tbe temperature fell contact was 
made, the relay circuit closed, and the armature pulled down 
to the magnet poles, the valve being thus opened more folly. 
On the temperature rising, contact was broken, and the 
valve once more closed to the minimum. The duration 
of the above cycle and the temperature range involved will 
of course depend largely upon the construetion of ^e 
beating chamber and the closeness of the maximum and 
miuimum positions of the valve. In a but heated entirely 
by coils underneath a false floor the temperature range 
may be + 1® C , but the cycle is of so short a daratkm 
that inside a box placed in such a hut the temperature may j 
be regarded as constant. When a portion of the steilh 
was blown into the air of the hut, in order b) ensiUe 
saturation with moisture, the iudications of the coatrolling 
thermometer rarely varied as much as 0*2® 0. from the 
point at which the contact was sealed in. This form of 
regulator is more sensitive than the one describ^ in 
section I., is cheaper to construct, and the thermometer 
bulb is the only portion which is inside the hut. The two 
electro-magnetic regulators rau coustantly for many montihs 
without requiring much attention beyond tbe oooasiooid 
recharging of the accumulators. It is, however, necessary 
to record thqt the creosote thermometers did not appear to 
be quite reliable, and, as time went on, a little gas de- 
veloped in tbe tube, thu4 slightly altering the true valoeiof 
the graduations. An ordinary mercuiial contact theratomeliiBr 
may be employed instead of 8ixe*s form if the relay ia 
arranged to close the cireuit of the laige electro-magnet 
the thermometer circuit is broken, or if, using an ordijaMy 
reUy, an iron disc is attached to the upper end of the vahre 
spin^e and the electro-magnet fixed immediately ew 
this disc so that the magnet closes the valve instead ^ 
opening it. 

III. An Improved Electric CoMact Thermpmsfor.-i-TIui 
ordinary thermometers with (t4ju§tabk oontaeti for nae 
electro-magnetic thermo-regulators, alarm d«viees> 
much to be desired. Those which are seated up a»» bMtly 





tronlddMitte to adjust nod somewbiit citOAbersGiix^, whilst ; 
fidriy rapid deterihration is a decided drawback to the uae 
of unsealed thermometers in which the mermury hi pro- 
tected by means of creosote. This defect « the latter can, 
however, be obviated by covering the mercury with purified 
petrotetttn instead of with creosote. A thermometer having 
oaoplathsum wire sealed into the bulb and the other passing 
down the stem through a binding screw fixed just above the 
open top has been intermittently used during the pan year, 
in conjunction witha Scbeibler gas regulator, for controlling 
the temperature of a water oven. The surface of the 
mercury still remains bright and breaks contact sharply, 
whilst the petroleum (“Liquid Petroleum, sp. gr. 

0*882) has neither crept over the top nor undergone any i 
apparent change. 

It may be remarked that Scheibler’s electro-magnetic gas 
regulator is in many respects an ideal one for accurate 
work, and should be widely used if placed on the market at 
a more moderate price than at present. j 

IV. A Simple Re^nMor for me with Lar^e Oas Burners | 
(Fig. 8).— inside an ordinar)' Bohemian flask of aboilt j 
16 oa. capacity is placed a tube, W, of not less than 20 mm. 
bore, having its lower end closed by means of a cork acting | 
as a pad between the tube and the bottom of the flask. | 
After completely filling the flask i 
with methylated spiritj'beated to a 
temperature rather higher than the ' 
regulator is likely to attain whilst 
in use, the neck is closed hy means, 
of an india-tubbCr stopper through 
Which passes a' tube, T; the lower 
portion of which* is narrow nnd 
reaches nearly to tho bc^tOm of W, 
whilst the upper part is ’trider and 
provided with ti side branch, 0, for 
connection to the bijraer dr stove. * 
The internal diameter of the mid- > 
die portion of T should be about 
11 mm., i.e., about to 3 mm. 
greater* than the external diameter 
of 1 (see below). A sufScient 
quantity t of mercury is next poured 
into T, the interior dried by mciins 
of a filter-paper, and the spirit 
allowed to cool to the temperature 
which the regulator is retpiired to 
maintain. A well-fitting cork, 
through which passes a tube, 1, of 
about 6 mm. bore, is inserted, and 
the lower end of 1 adjusted so as 
to just touch the surface of the 
mercury. The tube I serves us 
the gas inlet and has its lower end 
ground off obliquely. Two small 
holes, B, act as hyc-passes, per- 
mitting the passage of sufficient ! 
gas to keep the burner or stove I 
alight if the mercury should at 
any time entirely cut off the main 
stream. It is convenient io have two bye-pass bolet^ 
of different sizes, say, 0*8 ram. and 1*2 mm, diameter 
respectively. Either of these can then be wholly tjr partially 
blocked with soap, or both can be left open, according lo 
the nature of the woik for which tjbe regulator is being used. 
The regulator is easily made and has a high degree of sensi- 
tiveness. If the temperature increases to the extent of 1° C. 
the expansion of the spirit causes the mercury to rise about i 
5 mm. in the tube T, a height sufficient to make a very peat : 
difference in the amount of gas supplied. The preliminary i 
adjustment is facilitated if a diminutive thennometer is | 
suspended inside the flask in order to indicate the actual 
temperature of the spirit. The final adjustment for a given 
temperature is made by raising I about 5 mm. if the tem- 
perature is found to have settled down 1*^ C. below that 
required, or proportionately in other cases. The dimensions 

•IncgdjBr tliat Ih© annular space between t)ie two. tabes may i 
have a rather greater sectional area than the interior of the tube I. , 
1 10" Cr. ftfll Of temperature Will cause the spirit to cantraCt to t»e i 
e3deBiS«lnear)arg0.o. , . .j 



of the r^ulator may of coarse be varied in aoeordanoe with 
the size, &c., of the chamber to be heated and the aocaiaoy 
required, lliose given above are taken from a regulator 
which has proved very satisfactory in a greenhouse of about 
8000 cub. It. internal capacity and should answer well in a 
“ constant temperature room ** of moderate size or in a small 
drying chamber. Its capacity is about 10 to 20 timee that 
of the ordinary Heichert regulator. 

V. A Highly Sensitive Modification of Novy^s Gas 
Regulator,— *-The ordinary forms of mercuri^ gas regulator 
give hopelessly inaccurate results if the gna pressure under- 
goes marked fluctuations, especially when it becomes great 
enough to give rise to bubbling after the end of the inlet 
tube has Wu covered. It seems a pity that such regu- 
lators should be so persistently retained for ordinary 
laboratory use, as their insensitiveness ean be easily 
remedied by the employment of a larger bulb containing a 
liquid of high expansibility. 

To work out one example in detail; Novy’s gas regu-. r 
later has various advantages over most of the others, hett as 
ordinarily supplied has a bulb holding only about l* fi o.c. 
of. mercury. The modification shown in. Fig. 4 has a 
cylindrical bulb C* of about 
Fio. 4 . 15 to 20 c.o. capacity, provided 

with an inner tube .T..ieaching ^ 
nearly to the hotUm con- 
tinuous with the . above.. 1 . 
The bulb mdinarily ecattaitis 
toluene. ..tqgethen with, a little ' 
mercury,, but hydrocarbons or 
alcohols of: higher boiling point 
.may he, substituted for the . 
toluene when /desired. Tht^ 
bore of the lower part of the 
stem should be .wide enough to > 
hold 2 to 8 c.o. of mercury in a 
order that no ^ may be drawn . 
into the bulb ^^n the regulatoa' 
is allowed to t cool. The side 
branch containing the adjusting 
screw A should be inclineci 
about 20° to 80° below the 
horizontal line in order, that 
mercury may be retained iu 
thivS tube alter cooling, other- 
wise a bubble of gas may be 
entrapped when the regulator 
is again heated. 

The bye-pass B, the adjust- 
ment for maximum supply M, 
the rigid gas inlet I, and the 
outlet O, remain unaltered. 
This modified regulator has 
proved very satisfactory iu 
laboratory use. The coefficient 
of expansion of toluene being 
about five times that of mer- 
cury, and the volume of liquid 
having been increased about tenfold, it follows that the 
modification is about 50 times as sensitive to temperature 
changes as the original form. For certain special purposes 
it may be necessary to limit the external diameter of the 
bulb to that of the stem, but, even if the capacity of the 
bulb is not increased, tihe regulator is made nearly five 
times as sensitive by the substitution of toluene for mercury. 
The working of any regulator of this class is of course 
improved it a pressure regulator is attached to the supply 
pipe in order that there may not be a variable tendency for 
the gas to blow through the mercury. 

* The old pattern regulator may readily he altered by cutting 
off the bulb and .sealing on the lower portion of a Tollens gas 
regulator. 








Mutiny Md at Nottingham, on Wainesdav 

1 * October 26 tA, W 04 . <, 

^ MR. J. T. wboj) i;r TBH ORjait. 

AN ELEOTKIGAL heater EOR LABORATORIES. 

‘ BY fH. 11. tirOTtfAN AND J. fe. H\CkF 6 RD. 

The apparatus is a simple coBtrivance conxi^tinsr of a tin 
some 6 ins. oi- 8 ins. deep, and of sufficient diameter to take 
a lamp of I C, 32, of 50 eai?dle power. The exterior is covered 
with asbestos paper. The.laipp is of the ordinarv type, but 
the greatest heat is obtained from those lamps (iiecoloured 
by continual usings, and a-Uich cpn be obtained at a triflioff 
cost from dealcra in electric .light fittings. The lamp is 
fixed through a hqle near the bottom (»f the fin, us shown in 
the diagram. The holder, Iprup, and tin are placed on a 
wooden base, the top surface of which is covered with 
asbestos beneath the tin. 


the tMiaXtt maH^ uwft«& We mum 


In a wbiel tnftjr Mm M ifimii a ^«ieohwiM 

of The pobHehed mfonttutiRn Oft Ihb It ' 

someWliRt meairte and inooBsieteait irlRi^ > os 
bahd, Aodreaseli gires 8*6 ai the aRh Rottliltt tf festte • 
Italiaif^uiSic, Gordon Parker, in a reoisi pi|»er, j^Roet^il 
so lour as 2 per eent. Of over 30 RommRteiRl IRnnitR' 

I recently analysed, in only 10 eiRRttdM Che Ml fiiU M 
; 7 per cent., and in two of these 10 below 6 pief oestii ^ ^ 
In the best methods of sumac manipcdados dM dMid^ 
leaf ii said to be ground between stone' roIleH^of 
the iron portions are entirely below the level of the niittibv ^ 
Further, the powder is subjected to a process of teotdilttfibtR 
and treatment with powerful eleetio>iMgueti to feiRotelreil'^ 
and magnetic oxide. This is apparently ^a coauidl Rtf ^ 
excellence only, since 75 per cent, of thR sumaes Ott 
market contain very distinct quantities of droit- removabki ; 
by the magnet, in several cases nsing 80 0*^5 per OR|tt«- - 
These facts seem to indicate that it m -quito time 
limit w’ore made, and a firm stand made by those intereatodi^ ; 
in the matter. - - 



The lamp is useful for saponifications, fat extractions, 
and the distillation of alcohol and ethers, tbo source of heat 
being perfectly constant, not affected by draughts, and it is 
impossible for inflammable liquids to be ignited. 

The apparatus may be conveniently made use of as a 
method of obtaining the necessary current for the electro- 
lytic arsenic apparatus already described in this Journal j 
(Feb. 29, 1904, pp. 177—179), and also in the Journal of 
the Chemical Society, 1904, Vol. 85, CV. 

The wires are ko .‘irranged that when the arsenic apparatus | 
is not ill use each lamp may be switched on separately, but I 
"hen the apparatus is required one main switch will turn j 
on all the lamp®, whether the separate switches for the 
lamps are on or off. i 

Meeting held at Leicester^ on Wednesdag, 

November 'Z'^rdg 1904. 


UR. J. T. WOOD IK THE CHAIR. 


My own eRpertiRRQts leadfiiMlt^ ' 
the ' conclusion that the folldwiilg 
limits are easily attainable with only,v 
moderate veatilatioa: ash, 6*6 l»er > 
cent.; silica, 0*75 per cent.) |v^, 
0* 13. These figures ;were amVM.at ^ 
by taking a large number of siuniiipR' , 
whose ash was from 7*5 per cept^tp , 
9 • 5 per cent., and suhjectiiur thetn fo 
a process of winnowum, aal then IR; 
determining the ash, suica, and iro% 
The difference between the ash of the 
winnowed and unwinnowed aumac ia 
entirely due to the removal of silioa^ 
iron, and matter insoluble in hydro- 
chloric acid, The following is a^ 
typical example : ash before winnoW'; ^ 
ing, 8 ' 85 per cent. ) after winimwing> 

6 ' 60 per cent, ; sihea befo;;e wiinnow* 
ing, 2* 25 J after winnawing, P * 98 per 
cent, 1 have numerons pURr sets of 
figures reiterating these. jMmts. 
is to be noted that the, Acuities ctf | 
properly wi riuowing a small 
of sumac in a laboratory aM 
siderablc, and that much bettor resulte 
could be obtained on the large scale. 
Hence the standards suggested above 
should be very easily obtained in bulk. 

The adulteration of sumac leaf with its owh stem ^ 
fairly common, and in order to see whether the high aidlOB 
one frequently finds were due to stem I have, by sifting, 
obtained sumacs largely composed of stems, and find that 
the ash is practically never above 7 per cent., however 
large the proportion of stem may be, thus provipg thot- 
a large proportion of stems do not necessakljs mean a 
high percentage of usb. 

The perceutage of combined iron in sumac seems to be 
very small, not more than 0*1 per cent. The metallic 
iron as oxide is generally extremely finely divided, and 
can be almost entirely rempRed by means of a flue sieve, 
or, better, by stirring with an electro-magnet. It is quite 
easy to separate and weigh the magnetic iron by this means, 
and this method has the advantage that a large qasmtfty of 
sumac can be used for the test, thus increasing its acotwaqy, 

It is a rare thing to find a sample quite ftee firom r 

binod iron, and this is a common cause of itmRS in gooda, 

HiscessxoK. 


THK MINBRAI, CONSTITOEN’fS OF SUMAC. 

BY S. ». TEOTKAN, 

Thp mineral ooustitueotS of RumaC have hardly received 
the atteutiem th®y des«*va^«4Jd it appeals to be the oustoxh 
of taitfersin jofc^ioii tb ii^sive ash bo long as 


The Chaibuak quite agreed with the author a 
standard of ash for sam&o should be ‘ 

Interns^onal Associatioii pf Leatto ( 

occupied themselves so fitr with ..... 

in sumac aiid other matetlals. ICbe miott of iMapswos 
fartOMek, Tamun was the rnbm 
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for the tenner, and the object of the aBSoctation was to get 
cbemiats to agree in the analysis of that oonstitaent. So 
they had devoted their attention principally to the estima- 
tion of tannin. He thought they might fix a maximum for 
the ash, iron, &c., in a pure sumac. Sumac was a material 
which lent itself very easily to adulteration. He uould 
remember the time when manufacturers adulterated it with 
sand. This, of course, was discovered very easily. Nowa- 
days the manufacturers were much more cunning in their 
methods. They adulterated it with the leaves of plants 
which grew wild and weie cheap, such as Tamarix and 
Lentiico. From his experience of sumac analysis no 
sumac was free from iron. His firm stipulated that their 
sumacs should contain no free iron. In testing for this he 
used a powerful magnet. The chief source of the iron was 
vtdoanio sand. He had examined a good many particles 
under the microscope and they did not appear to be frag- i 
ments of ordinary metallic iron. He bad always believed ' 
that the stems contained more ash than the leaves, but 
Mr. Trotman’s figures proved this was not the case. 

Mr. Hawthohn said that if it were a question of the | 
difference in ash being due to a mixture, of some other , 
plant it only wanted a cute adulterator to so mix different I 
leaves as to bring the ash to the required amount. l 

Mr. S. F. Bcbfokd inquired at what temperature the ash i 
was obtained, since the percentage of ash depended very ] 
much upon the temperature of burning. 

Mr. S. K. Tbotman said, in reply, that the sumac was 
incinerated in the muffle at a low temperature. He had 
analysed specimens of I'amarix and Lentisco which had 
been sent as genuine samples and had found that the ashes ; 
were a trifle under 7 per cent. 'Phey also contained mag- i 
netic iron and possibly were adulterated. The ashes of the 
adulterants were not sufficiently high to raise the ashes of 
the sumac. • They might take it as a general rule that the 
ash of any leaf was somewhere between 5*5 and G per cent. 
Giving the maximum at 6‘5 per cent, the growers would , 
get every benefit. A good many of the iron determinations ' 
had been made before and after stirring with the magnet, | 
and in one or two cases the amount of iron before stirring j 
was 0*5 per cent., and after stirring 0*2 per cent. ; whether i 
the iron was metallic or magnetic, it was an adulterant if 
left in. He had been looking through his records for three 
years and he found that the ash in sumacs had greatly 
risen, which would indicate that less trouble was taken in 
the process of refinement. It would he a good thiug if the 
International Association of Leather Trades’ Chemists 
would uke up the matter with a view to standardising the 
regulations. 


^ttuarp. 


THOMAS MESSENGER DROWN, M.D., LL.D. 

FbKSIDEWT of LkHIOH UuiVEBSlTT; 
PbESIDJSNT of THB AMBItlCAfr Instjtdtk of Minibo 

Enginkkrb (1897); Mbmbbb of the Society 
OF Chkmical Industev (1888 — 1904), &c. 

Thomas Messenger Drown was born in Philadelphia, 
Pa., March 19, 1842. Graduating from the Philadelphia 
High School in 1659, he entered the medical school of 
the University of Pennsylvania, and received, in 1862, 
the degree of M.I). For a brief period he practised as 
a physician, making one or two voyages as medical 
officer of an ocean steamship. But chemistry, studied 
incidentally as part of his medical course, had a strong 
fascination for him, and, following this call, he abandoned 
his practice as a physician and returned to the position 
of student, taking special courses in chemistry at Yale 
and Harvard Universities. After this he spent some 
years under Bunsen and Kopp at Heidelberg, and in 
the Ro)al Mining Academy of Freiberg, Saxony. 
Returning to tJie United States thus equipped, he 
practised for some years in Philadelphia as an analy 
tical chemist, and in 1875 he accepted the professorship 
of chemistry at Lafayette College, Easton, Pa. In 1883 
he assumed and held a similar position in the faculty of 
the Massachusetts Institute of Technology, Boston. 
During this period he planned and executed what has 
beeu considered his most useful and memorable achieve- 
ment, viz., the systematic investigation of the spring- 
waters and well-waters of Massachusetts, and the pre- 
paration, on the basis of the analyses made, of the famous 
“ chloride map ” of that State, from which at a glance 
there may be determined how much chlorine found by 
the analysis of water from a given locality can be consi- 
dered as due to the saline breezes of the Atlantic, and J 
how much should be regarded as indicative of organic 
contamination. 

Dr. Drown became a member of the American 
Institute of Mining Engineers at its first meeting in 
1871, secretary in 1873, and in 1897 he was elected 
President. In 1895 he left the Massachusetts Institute 
of Technology to accept the presidency of Lehigh 
University, Pa., and in the same year Columbia Univer- 
sity, in the city of New York, conferred upon him the 
honorary degree of doctor of laws. The position of 
President of the liChigh University he occupied for the 
remainder of his days. 

Dr. Drown died suddenly on Nov. 17th ; and a former 
colleague and friend writes of him : “ Would there were 
more like him, for us to love, to admife, and to imitate I ” 


Jtrumal antr ftfiiratec. 


Class. P«g«« j 

I.-*Qenenl Plant* ApparatuB* and Machinery 1139 

II. ~<Fael, Ghw, and Light 1 140 

III. — Deetroctive Distillation* Tar Prodnets, 

Petroleain* and Mlner^ Waxes 1 141 

lYd—Colonring Matters and Dyestuffs H42 

y.— Preparing, Bleaehing, Dyeing, Printing, 

and Finishing Textues, Yarns, and Fibres 1143 

Vlw— Colonring Wood, Paper, Leather, Ae. 1143 

Tllv— Acids, ADcalii, and Salta, and Non- 

Metallio Blementa 1143 


Class. Page. 

VIll.— Qlaas, Pottery, and Snamels 1 147 

IX. — Bnildixig Materials, Clays, Mortars, and 

Cements. 1148 

X.— Metsllmgy 1148 

XL— Electro-Chemistry and Electro-Metallurgy 1151 

XXL— Fatty Oils, Fats, Waxes, and Boap 1 152 

IIIL— Pigi^u and Paints; Bertns, Vami^iei, 

Ao.» India-Bobber.Ao. nS3 

XIY.— Tanning) Leather) Glue, Biae, Bone^ and 

Horn) Ivory and SahaDtatM ■*e»«ee*d«iM 1133 




ik 


D«B.ifc-m} ojJif JOtr&yAii ' AMfr t. 


Clim* 

Xy^*-4linMm,AB. .ifc 

XTI.--*8ig«r»8tuob,INnB»4^ 1155 

XVU ^Bwwing, Wiiwa, Spiritt, U56 

IVUI^Foodi } fluiita^ I Water Pariioiilioa ; 

and Dlabfeotaata 1J57 

XJX— Paper, Pasteboard, CeUnloie, Celluloid, &o. 1 1 58 


Clast. Fl|i^ 

XX.--Fbe Ohemtadi, Alfciiaoldtt BitiPflea, and 

Bztraett lUP 

Uli— Photogra^o Matemlt and Frootaiei*,*,.* 1181 
XXIL— Exploaivet. Iffatehea, 8to. •eeaeavta^MittaMaaM im 

XXm.-— Analytioal Chandatiy. 1161 

XXIT.— Sdentifio and Teohnioal Kotet 116i 


Pjltivt Sf-lciflOAiFloat may be obtained by poet by remittlof at foUowe 

Aif Kf A.-8CI. each, to the OomptroUer of the Patent Offloe, 0. N. Dalton. Baq^ Soatbamptim BwMbagt* Ohanoery Lana. LoBdom WX. 
Umit 0 d each, to the Secretary of the Society. 

fr. 86 c, each, to Belin et OiCn 56, &ue dea Franaa-Bourteoii, Parla (8*). 


L-PLANT, APPARATUS AND MACHINERY. 

English Patents. 

Diachavging Corrosive Acids and oihei' Liquids from 
Carboys and other Receptacles by Pneumatic Pressure ; 
Means for — — . E. H. and C. G. Boutcher, London. 
Eng. Pat. 22,845, Oct. 22, 1903. 

In discharging liquid from a carboy »uie of two methods 
may be adopted, both of which methods are claimed. 
According to the fir.st method, a cap. through which a pipe 
dipping into the liquid passes, the external portion serving 
to deliver the liquid in any desiied direction, and having an 
inlet tube for compressed air, is fitted air-tight to the neck 
of the carboy. The second method consists in placing the 
carboy inside a vessel, forming a chamber or casing, which 
can be closed air-tight, tlirough which an air-inlet pipa and a 
<ielivery pipe dipping into the liquid in the carboy, passes. 
In either case, on forcing air through the air pipe, the 
liquid is forced through and out of the delivery pipe. lu 
combiuation with the means referred to in the first method, 
ji carboy truck, liaviug a swinging cradle, and to which the 
apparatus can he attached, is also claimed. The method 
dnay also be applied to the raising of a liquid from a well 
or tank, by immersing the air-tight vessel referred to in the 
second metliod, in and below the level of the liquid, alter- 
nately filling the vessel or chamber with the liquid through 
ai valved opening and expelling the contents up through a 
•delivery pipe. — W. H. C. 

Regulating Temperature Apparatus for . K. Paul, 

Seaforth, Lancs. Eng. Pat. 23,9U0, Nov. 4, 1903. 

A BENT and flattened tube, filled with liquid, is placed in 
•contact with the fluid, the temperature of which is to be 
regulated. One end of the tube is fixed, the other being 
free to move, and controlled by an adjustable spring. The 
motion of the free end, under ihe influence of any variation 
of temperature is communicated to a valve which controls 
the supply of steam or other heating medium.— W. H. C. 

Oas and Liquid; Apparatus for Bringing ^ into 

Intimate Contact, A. Schneller, Ginneken, and D. Koele- 
man, Noordrinde, Holland. Eng. Pat. 24,879, Nov 10, 

1903. 

8ee Fr. Pat. 336,044 of 1903 ; this J., 1904, 382.— T. F. B. 

IncrustcUion in Steam Boilers; Compound for Prevent- 
ing T. Byrne, G. L. Scott, and W. Wheatley, 

Kiugston-upou-Hull. Eng. Pat. 24,651, Nov. 13, 1903. 

The compound is prepared by boiling 8 cwt. of oak blocks 
with 500 gallons of water. To the solution obtained, 
0'5 cwt. of* alkali (common soda) may be added. The 
compound is mixed with the feed water or introduced into 
the boiler. —W. P. S. 

Evacuating Air ; Method and Apparatus for — — . 
A. Pfeiffer, Wetzlar, Germany. Eng. Pat. 2291, Jan. 29, 

1904. 

When tiling several pomps, the best vacuum is most quickly 
reached by workiog them arranged first in parallel aiaJ then 
in series. A special form of cook or valve is used to effect 
thia change of connection. The ping has a vertical outlet, 
if Fig. 1, 0(»Bimimioaling with the external air. In this 
•outlet is a tlidliig ''di^acer*’ with a rod extension pro- 


' jocting downwards through the bottom of the plug, as 
I shown. Fig. 3 is a cross section along m m of Fig. 2 { and 
i Fig, 4 a section on the line n n of Fig. 3. IVhen the plug 
I of the cock is rotated, the inclined plane, Fig. 4, raises the 
I “ displaoer,** aud so allows the sealing liquid to fall, as in 
i Fig. 2. On rotating the plug in the reverse direction, the 

Fio. 1. Fig. 2. 





Fig. 3. Fig. 4. 


“displacer’’ falls, and forces the sealing liquid into the 
position shown in Fig. 1. Fig. 2 shows the cock in the 
“ parallel ” position, the outlet 0 being in conneodon with 
the air, and the “ displacer [’ raised. Fig. 1 shows eock 
in the “ series ” position, with the outlet o closed, and all 
access of air through I to the surface of the plug proireated 
by the rise of the sealing liquid. — W. H. C. 

Unitbp States Patents. 

Drying Apparatus. G. D. Harris, Bayshore, N.Y., Af^ 
signor to Condensed Pure Food Co., Cohocton, N.T. 
U.S. Pat. 774,321, Nov. 8, 1904. 

To prevent overheating, the cells of the drying apparatu 
are arranged in adjacent vertical rows, separated by atr 
spaces open to the atmosphere, and independent of dte 
I conduit for the drying-current of air. — L. F. G. 

Kiln, W. N. Weir, South River, N.J. U.S. Pat. 774,644, 
Nov. 8, 1904. 

Bound a chimney are grouped a nnmher of kilns, each 
comprising a main chamber with perforated hoftooi and 
“fiasb-wall” for the ware to be homed, and an anntthtf 
chamber in the wall of the kUn, opening Into n.'.apniy 
b^tadthe flash-wall’* Beneath tibopeilociited hottomifilb 





bpoopp <w ohipisi* 




nmili #oe, oomimixiicating bj means of valved pasuage^ 
whb tbe, with tbe annular ei^amber of lbe 

n^ jkllm ™ JcHna are protideo Vi^b ,lto!n fire-bdaes 
difld|fbli]|^lntb tbe space beoipd tbn fiaab-wall,” and with 
a tbh^ '*1»alf-bole " in the top of the kilb, tuning in^ a 
ckti^Teoeiver, flues connecting the yarione tebeivers. 
n? *-L.F. G. 


pair of retort’beds there is an elevator, working ifjgj 
inclml tunnel, which deliyers the coke from ^ (^ee^rj^jM- 

ends^ pf thb fetbrtrto Ihb chafgidg«o^OiQgB of ,th% pro:' 

ducoM J By this arrangement the the fdtort-hcw4 
and Hib amount or conetroetioiial work gefleral)^^ ard>'y< 
duoed, only one etaging being leqdiiod for ohaigmg , 
the retorts and the producers . — ' ' , 


n.-PUEL. GAS. AND LIGHT. 

Lvmnifsrovs SaJh and Illuminating Soiies. H. Bunte. 

J. Qaabeleucht., 1904, 47 , 1011—1013. 

The temperature of the Bunsen flame was found to he 
considerably higher than that at corresponding places on 
the Ao«y mantli, showing that no appreciable increase of 
temperature is caused by a catalytic action of the rare 
earths'of which the mantle is composed. The similarity in 
form of the curves showing the distribution of temperature, 
and. of Jight-emkHuoD, indicates also that the intense light 
of the incandescent Auer mantle is not due to catalytic action. 
Speotrophotometric experimc'uts showed that as the tempera- 
ture of the Bunsen flame rises, the light emitted by pure 
thorium oxide becomes continually bluer ; with cerium oxide 
on a thoria skeleton, the colour of the light remains the same 
at all temperatures. If gradually increasing amounts of 
oenum pxide, up to O* 6 per cent., be added to pure thorium 
oxide, Uien, at an approximately constant temperature, the 
colour of the light emitted becomes bluer, whilst the 
illuminating power iucrcases. With larger additions (up, 
to 1 ‘6 per cent.) of cerium oxide, the number of red rays 
increases simultaneously with a rise in the illuminating 
power. If still larger amounts of cerium oxide be added, I 
the colour of the light approaches nearer and nearer that 
of incandescent, pure cerium oxide, whilst the illuminuting 
power decrea.Ses. The mass of the incandescence-body has 
an influence on the colour of the light ; with a mixture of 
a given composition, the light emitted is bluer, the lower 
the weight of the mantle. In view of these experiments, 
the author rejects his former view that the intense liglit 
emitted by the Auer mixture is due to catalytic action (this 
J., 1898, 229 j 1901. 791), and concludes that the thorium 
oxide merely acts as a vehicle for the particles of cerium 
oxide, which latter are the true light-emitting agents. The 
cerium oxide is maintained at a high temperature in the 
flame owing to its distribution and to its being present in 
only small quantities ; its illuminating action is a conse- 
quence of selective radiation. (See also this J., 1898, 1129 ; 
1901,791; 1902, 1012.)-A. S. 


Reldrt' Benches for the Manufacture of itlumintiHng Gae, 
B. Derval, Baris. Bug. Pat. 15,860, July 16, 1904, 
Under Intemat. Conv., Sept. 5, 1903. 

See Fr. Pat. 339,015 of 1903 ; this J., 1904, 1081.— T. F. B. 

Furnaces of Gas Producers [/or Gas Retort Settings^ 4’^.]. 
I. F, Bell, Derby, and K. Mopters, Bedford. Eng. Pat. 

28,342, Dec. 24. 1908. ‘ 

The fire-bars of the producer are ioclined from the front 
of the furnace to the back, and are made of angle- or 
other trongh-like section. Water drips into these 'barti 
at the front of the furnace, from a series of nozxles on 
a horizontal water-supply pipe, which is adapted to be 
swung upwards, clear of the furnace door, during olinkering 
operations. The water furnishes the steam required by 
the producer, and keeps the fire-bars cool. An addition^ 
set of horizontal, trough- like bars, may be arranged beneath 
the fire-bars, to increase the generation of steam, the water 
drip-pipes which supply these lower bars, being attached to, 
and adapted to be swung up with, the water supply-pipe 
mentioned abovet— H. B. ^ 

Gan from Coal or other ilfaferiol ; Apparatus for the 
Manufacture of Crude [Prodweer] . H. Hoenan, 
Manchester. Eng. Pat. 23,610, Oct. 31, 1903., 

The producer consists of two siiperiraposed chambers 
having a contracted passage between them ; a trough like 
tuy6re, partly filled with water, is situated round the passage, 
from which a hot blast of air and steam is forced up through 
the fresh fuel fed into the upper chamber ; a flue which 
leads the ** green '’gases from the top of the upper chamber 
to another iroogh-like tuyere, situated beneath the incan- 
descent fuel in the lower chamber ; an injector, by means 
of which air and steam, intermingled with the ** green ” 
gases, are forced from the tuyere up through the incandes- 
cent fuel ; flues round the top of the lower chamber, for 
leading off the gas ; a bridge for supporting the fuel j and 
a water-sealed ash-pan. The fuel is fed through a hopper 
into the upper chamber, and descends into the lower 
chamber as required.— II. B. 


English Patents. 

Coking Ovens / Jmpts. in . ( ’. G. Redfern, London. 

From Poetter and Co., Dortmund, (lenuany. Eng. Pat. 
17,661, Aug. 13, 1901. 

In these coking ovens a passage runs alongside the gas- 
distributing puesage, and communicates through openings 
with tbq vortical beating flues in which are placed the gas 
nozzles. The openings are closed by plugs, and by removing 
these latter, access can be had to the nozzles and to the 
air-regulating dampers. — L. F. G. 

Heat from Gases produced from ^olid Combustibles ; Ap- 
paratus for the Recovery of , L. Hertzog, Arbon, 

Switzerland. Eng. Pat. 22,546, Oct. 19, 1903. 

The furnace is surrounded by a wall of sheet metal or 
brick-work, and the hot furnace gases are led in a down- 
ward direction through the space thus formed. Another 
wall surrounds the first wall, and a fluid which it is desired 
to beat, is passed through this second interspace. The fluid 
may be gas or air, which is then conducted into the furnace. 

— L. F. G. 

Gas Retort Bed^ a Inclined — A. J. S. B, Little, 
KSmethwick, Staffs. Eng. Pat. 24,995, Nov. 17, 1903. 

In a bench of iudiu^d retorts, the gas-producers and the 
regenerative passages are arranged in the space formed by 
the angle between the retorts and the ground level; the 
producers and their charging openings boing situated 
beneatii the charging ends of ^ retorts^ Between every 


Gas \ Water-Gas] ; Manufacture of Combustible 

J. Bowing, Tilbury, Essex. Eng. Put. 28,498, Dec. 28, 1903. 

Wateh-gas is produced, without the intervention of an air- 
blast period, by the treatment of eomminuted fuel with 
superheated steam in a retort, the retort charge being 
heated internally by means of the superheated steam only. 
Bteani, at a pressure somewhat above that at which it is 
desired to be used in the retort, is passed through a super- 
heater, v/hich raises it to about 700® C., and is then led 
into the retort through a pipe having^ a perforated portion 
which is surrounded by the fuel, 'fhe steam-blast, in 
passing through the mass of fuel, is reduced to a quiet flow, 
aud a mixture of carbon monoxide and hydrogen is 
produced. H, B. 

Producer-Gas ; Manufacture of — — , and Apparatus 
therefor, J. Armstrong, London. Eng. Pat. 644, 
dan. K, 1904. 

The combustion chamber of the producer is divided by 
means of a vertical partition into two compartments, each 
provided with air-blast and steam-blast pipes. While the 
air-blast iS being supplied to the fuel in the one Compart- 
ment, steam is blown simultaneously through that in the 
other, the gases generated being allowed to mix at the top' 
of the partition on their way to the furhace. The ‘a5i:‘-^bl)oist 
and steam-blast periods in each compartment dhemate m 
the usual way. Instead of using one divided producer, two 
separate prodooem may be wodeed In^ oozitiecaOii>w4th ode^ 
anoUher. Inlteed of ffteam, IhmacP gasCs rkh ki embbtt 








niaV b^^iEit^ ^Ub^yiil&otltl^ i^dittda of stestii, 
th© ' ftiftdf* ' wiit^ f©T©<*(ii^id' Trom ‘tim© ‘to titoie from air to 
fnnuwse %»tf©8 and verm^^E. E 

‘ *’ ‘ l.h 1 ■* f, -■ 

lllummidiwf Oat t Man^facUrt and PurifkatioH of 

I from naphthalene]. ,A. Colaon, Kaifl|htaa, LeLwater- 
shire. 3Jng. J?at« 16,76ft, 29, 1904. 

Co^L-TAu, oll-tar, blast-farnaoe tar, or the like is distilled, 
©itto before or after removal of carbolic acid, naphtha, &o., 
and the portion which distils below 270“ C. is collected and 
redistUlqd so as to yield a fraction boiling between 170“ 
and 216“ C. This fraction is used as a solvent for the 
removal of naphthalene from the gas to be purifted, the 
cooled gas, free from tar, being treated preferably in a 
washer wherein the gas is compelled to travel through the 
liquid in fine streams. — U. B. 

OiUGae ; Production of , F. G. C. Rinoker, Water- 

graafsmcer, and L. Wolter, Amsterdam, Holland. Eng. 
Fat. 20.371, Sept. 21, 1904. 

Fuel is brought to incandescence in a producer, the nir- 
supply is stopped, and oil is then fed upon the top of the 
fuel, the gas produced being led off at the foot of the pro-* 
duoer to a scrubber, in which it is washed with water. 

—H. B. 

United States Patents. 

Peat Fuel i Process of Manufacturing — . C. F. 
Sohliokeysen, Steglitz, Germany. U.S. Pat. 773,902, 
Nov, 1, 1904. 

See Fr. Pat. 327,878 of 1902 ; this J., 1903, 944.— T. F. B. 


pipes at small diameter, ftlled loosely with fragments 
cast-iron or the like, is arranged within a ftimaoe which is 
surrounded by a wall forming a space for the tmasage nf the 
i products of oombastioo. The stekm from thoAuMheater 
enters a mixer under pressure, and in doing .so, mapisges 
upon a supply of liquid Wdrocarbon, the v^Qurof whm jit 
carries into the mixer. The miicer oCnsists of an e^ngf^ 
chamber, closed at iine end, and hating at the other hh frilef 
for the steam and hydrocarbon, and an outlet, for OM 
produced. The gas is led through a fixing retoft oohbiftifr^ 
a number of connected pipes of small diameter, ^Bed 
with refractory material, and situated within the combiip|thm 
chamber of a secondary furnace. The re^ltant iUnmiiwtiii^ 
gas is led off from the fixing retort. — H. B. 


Charger for Gas-Producers. E. H. Carroll, Assignor to 
Morgan Construction Co., Worcester, Mass. UJS. Fat 
774,-561, Nov. 8, 1904. 

The charger consists of a stationary top-plate, a fuel 
reservoir, and a rotating feed-casting interposed between 
the two, and provided wth an opening eccentric to its axis 
of rotation, through which the fiiel drops from the reservoir 
on to the top-plate, over the outer edge of which it is iwiept 
by the movement of the ieed^casting. On the top of the 
latter a water-chamber is provided to keep it cool, and a 
water-seal is formed at the joint between the feed^oastlM 
and the reservoir. An agitator rotates in the eoceuti^ 
opening, to loosen the fuel. — H. B. 


Fuel; Manufacture of Artificial . J. J. Shedlock, 

Tattle Bentley, England. U.S. Pat. 774,705, Nov. 8, 1904. 

.See Fr. Put. .340,981 of 1904 ; this J., 1904, 816.— T. F. B. 

Coke-Oven. G. S. Ramsay, St. xMarys, Pa. 

U.S. Pat. 773,809, Nov. 1, 1904. 

The oven is provided with a central, main, bottom flue 
communicating at one end with the stack; vertical flues at 
the front and rear, communicating at their upper ends with 
the interior of the oven ; and bottom flues connecting the 
vertical flues with the main bottom flue. The bottom flues 
at the rear of the oven are shorter than those at the front, 
and the flues on one aide of the main flue are independent of 
those on the other side and also of each other, the walls 
forming and separating them being continuations of the outer 
wall of the oven and acting as supports for the floor of the 
oven. These bottom flues each consist of an outer radial 
portion, a portion in the form of a loop or approximately 
U-8hai>ed, and a short inner transverse portion.— A, S. 

Coke Quenching and Bleaching Apparatus. E. A. Moore, 
Philadelphia, Pa, U,S. Pat. 774,330, Nov. 8, 1904. 


Gas-Scruhber. A. Steinbart, Carlstadt, N.J. U.S, Pat* 
774,207, Nov. 8, 1904. 

A VERTICAL cylindrical vessel is provided at the top with Is 
concentric, rotary, spraying nozzle, fed with water. Thft 
spray falls on a series of concentric rings, the uppnr edge of 
each ring rising above the edge of the adjacent inner ring, 
and the lower edge of each ring being toothed. The riUigl 
convert the spray from the nozslo into a vertioally fallii^ 
rain, which, after descending through the stream or gfts^ 
collected and run off at the foot of the aorubber. — H. B. , ‘ 

Fbknoh Patents. 

[JFwcf] Briquettes ; Manufacture of — — . H. S. Gcrdea. 
Fr. Pat. 344,226, June 28, 1904. 

Amtubaoitk or coal, in small pieces, or in tiie form of 
powder, is mixed with fresh peat, or similar moiat 
to which an alkali may^be added, pressed into blooks, and 
dried.— L. F. G. 

Producer Goa j Process and ApparaHs for Produck^^'*’^^ 
1*. Stiens. Fr. Pat, 344,671, July 8, 1904. 

See Eng. Pat. 14,971 of 1904 j this J., 1904, 977.— T. 


Tbb claim is for a receptacle for the hot coke, in combina- 
tion with a trench containing water, rneans for supplying 
the water to the coke, and a pipe and jet condenser for the 
bteam generated during quenching. — L. i\ G. 


Gatf Apparatus for the Manufacture of . H. A. 

Bradley, Assignor to the Bradley Universal Heat, Light, 
and Power Co., New York. U.S. Pat. 773,781, Nov. 1, 
1904. 


Within the furnace are arranged three casings, forming 
respectively a generator, a burner for heating the latter, ^d 
a second burner for heating the first-named burner. The 
generator consists of three intercommunicating compart- 
ments, VIZ., a steam chamber, which receives ste^ from an 
external boiler, a carhuretting chamber into wmeh ii^n 
fuel is fed, and a fixing chamber (commnnwatmg with a 
gas-holder) within which the mixture of steam and fuel is 
into fixed gu. Xhe two “ 

oonamiotian to the generator, except that the fixed gas 
produced W diem S aUowed to issue into tbe I’uraaoe, 
where, it ia.biinied, instead of beii»g led off to the 


m.--DESTEUCTIVE DISTHiUlIOir, 

TAB PEODUCTS, PETBOLEITM. 

AND MINEBAL WAXES. 

English Patont. 

Petroleum and other like Hydrocarbons f Process for 

Saponifying . F. J. Lothammer, Paris, and, C- 

Troequenet, Colombes, France. Eng. Fat. 26,866, 9^>ee. 41^ 
1903. 

See Fr. Fat. 338,636 of 1908 and addition thereto ; ehis'ftT;, 
1904, 666.— T. F. B. 

' ‘ ‘ j » 

United Statm Patent, . . x 

Wood f Process of I/enving Products from — — ^ ’ (j; 
Dobson, New York, Asaigaoit to The Wdod 

and Fibre Co., Chicago. tSM, Pat, 774.186, 

‘ 

^oon is heated by steam and egieriwd Nd 

Ugnefy the gams and ffSiimoe matter, luili iiite 
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for ft Stt0ldl8i^7 long time to cmrboniee fibrous portion : 
the heftted nose is crushed by bested ** meebauieal me^s,** 
and then macerated and heated simultaneotisly ; the liquid 
portion U finally removed from the fibrous maas by pressure. 

— T. F. B. 

Wood Distiiliftg and Preserving Apparatus. F. S. Davis, 

Shirley, Assignor to J. C, Richardson, Bobertsville, S.C. 

U.S. i*at. 774,649, Nov. 8, 1904. 

Bach member of a battery of horizontal cylindrical retorts 
is connected ^nih a tank in which the “ distilling iu»d pre- 
serving fluid” is heated. The connections consist of a 
valved pipe for introducing the fluid into the retort, and 
another for discharging the fluid from the retort into the 
tank, a pump being so situated that a continuous circulation 
of the liquid between the tank and any one of the retorts 
may be maintained ; thermometers are fixed in the inlet and 
outlet pipes near each retort, Valved vapour-outlet pipes 
are provided in the top of each retort, leading to a single 
condenser.— T. F. ?*. 


lY.-COLOTIEraG MATTEES AHD 
DTESTEFFS. 

I .^-Diaminoanthraquinone ; Bromtnation R. Scholl 

and H. Ihrblinger. Ber., 19U4, 37, 4180—4184. 

2,6-Ptbrotno-l .5 diaminoanihraquinone is obtained both by 
the gradual addition of brorriue to 1 . .5-diamiuoanthra- 
quinone suspended in cold glacial acetic acid and by direct 
bromination. 'I he product is digested in bisulphite .solution, 
washed, dried, and recrystallised from hot nitrobenzene. 

It forms blue, lustrous needles melting at 274" C. Experi- 
ments made to establish its orientation have shown both 
bromine atoms to be in ortho-position to the amino groups. 

2 . 4 . 6 . 8 - Tetrabromo- 1 . :v-diaminoanthraqninonc is prepared 
by brominating 1 . 5-diaroin<miJthruquinorie in boiling glacial 
acetic acid or its disulphonie acid in water. It may also be 
obtained by direct bromination, as in the case of the di- 
bromo derivative, allowing the resulting perbromido, how- 
ever, to digest in water in the place of bisulphite solution. 

It crystallises in green lustrous needles, sparingly soluble in ! 
hot nitrobenzene, but insoluble iu the usual solvents.^ | 

Anthraquinone I Diazomum Compounds of , F. Kueer i 

and K. Scholl. Her., 1904, 37, 4185—4187. I 

Acid anthraqwnonc-\-diazonium sulphate was prepared j 
from 1-aminoanthraquinone by diazotisation iu presence of j 
sulphuric acid. It forms a light jellow, crystalliue powder, i 
which is stable at iho ordinary temperature, but decomposes 
on heating. When its sulphuric acid solution is heated 
gently with alcohol, anthraquinoue is regenerated. >4r/V/ 
anthraquinone-1.5‘bisdiazontum sulphate was obtained by 
diuzotising 1 .IS-diarainoaiithraquinone in presence of sul- 
pburio acid. It is an orange-coloured crystalline salt, 
which ia sparingly soluble in water and stable at the 
ordinary temperature, but decomposes at 172° C. Dhizo- 
nium compounds prepureil from 1.3- and 1.8-diamino- 
anthraquinones are readily soluble in watcr-^a fact ^^h:eh 
may be utilised for obtaining from crude diaminoauthra- 
quinonethe uzo dyestuffs of the 1 .5-derivative in a pure 
form. — D. B. 

Stilhene Group ; The Colouring Matters of the . I. 

A. G. Green. Chem. Soc. Trans., 1904, 86, 1424—1431. 

Two formulm have been assigned to the stilhene dyestuffs. 
viz. that of azoxystilbeue derivatives by Bender and Schultz 
(Ber., 1886, 3234), and that of dinitrosostilbene derivatives 
by 0. Fischer and Hepp (see this J., 1894, 29, and Ber., 
1895, 2281). In addition to the fact that it is improbable 
that substances lo constituted should possess d}eing pro- 
perties, the following cousideratious show that the suggested 
formulm do not correctly indicate their constitution Cur- 
cumine (Direct Yellow) does not give dinitrostilbenedi- 
sulpbonic acid on oxidation wilh chromic acid (as Fischer 
and Hepp stated), but produces a greenish-j ellow dyestuff 


ftppaiefttly ifientieal with Mikado GoMen Yellow. In Bog. 
Pat. 11,922 of 1896 (this J., 1897, 531) it is shown thftt by 
condensing p-nitrotoluene-o-sulphonio acid with dehydrotbio- 
tolnidioes^ phonic acid, a more soluble, yellowish dyestuff is 
produced, containing aldehyde groups (Curcupheniue), which 
18 shown to be an imine of stilhene aldehyde, in the forma- 
tion of which 4 mols. of p-nitrotoluene took part. It was 
further proved that all stilhene dyestuffs contain a certain 
aii>oant of aldehydic products (see Bug. Pat. 6760 of 1898 ; 
this J., 1899, 362), and that all stilbeno derivatives on 
alkaline oxidation give rise to aldebvdes (Eng. Pats. 21,825 
of 1897, and 1431 and 4045 of 1898 ; this J., 1898, 915, 
and 1899, 133). By oxidising p-nitrotoluene-o-sulphonlc 
achl with sodium hypochlorite, it was found possible to 
produce, according to the conditions, dioitrostilbenedi- 
I sulpbnnic acid or dinitrodibenzyldisulpbonic acid (Eng. 
j Pat. 5357 of 1897 ; this J., 1898, 148). On heating the 
former with sodium hydroxide and a small quantity of some 
! oxidisable substaiice, and the latter with sodium hydroxide 
alone, a yellow dyestuff was obtained which contained no 
I aldehydic or alkali-sensitive product (see Eng. Pats. 21,399 
I and 21,553 of 1897 ; this J., 1898, 915). On redaction, 
this gives rise to a series of yellow dyestufl's, and finally to 
diaminostilbenedisalphonic acid. In addition to tbeso dye- 
stuffs, the two (linitro acids form condensation producta 
with primary amines, which appear to be mixed azo or 
azoxy dyestuffs, indicating a complex structure for stilhene 
j dyestufls. p*Nitrotoluene and its o-substituted derivatives, 

I on treatment with alkali hydroxide, all give highly coloured 
1 unstable intermediate compounds, which, on further lienting, 
are transformed into analogues of Curcumine, the readiness 
I with which these intermediate compounds are formed being 
I found to depend on the nature of the o-substitnent group. 

I Dinitrostilbenedisulpboujc acid is not formed by direct 
1 oxidation of the /^-nitrotoluenesulphonic acid, hut is formed 
from the intermediate compounds mentioned above. Di- 
liitrostilbenedisulphonic acid is also readily converted by 
alkaline reduction into this intermediate compound ; hence 
i it is probable that these two compounds are very similar in 
I constitution, and that their formula' only differ by two atoms 
' of oxygen. Some doubt, however, existed from the fact 
that it was never found possible to obtain a higher yield 
than 65 per cent, of the dinitrostilbenedisulphonic acid. 
(Sec next ah.stract.) — T. F. B. 

Stilhene Group ; The Colouring Mailers of the — — . 

11 A. G. Green, F. Marsden, and F. Scholefield. 

Chem. Soc. Trans., 1904, 85, 1432—1438. 

On heating phenyl p nitrotoincne-o-sulphonate with ulkalf 
hydroxide, an unstable blue compound was produced, 
which, on oxidation, gave what proved to be a mixture of 
pbenyl-cis- and ri nw.v-dinitrostilbcnedisulphoimtes iu almost 
theoretical yield. This mixture was separated into its com- 
ponents, which are described. The corresponding cis~ and 
ritt»«’d!cblorodinitro8tilbenes were similarly produced in 
good yield from o-chloro-/>-nitrotolaene. All these dinitro- 
stilbene derivatives arc readily reconverted into the highly 
I coloured iuterniediate compounds on reduction. The fact 
that the above compounds are obtained iu almost theoretical 
yield removes the doubt mentioned in the preceding abstract, 
whence there appears every reason to regard these inter- 
mediate compounds as nitrosostilbene or stilhene nitrolio 
acid derivatives, and since they are only coloured jin alkaline 
solution, they would have a quinonoid structure, e.g.^ the 
crimson compound from p-nitrotolucne-o-sulphonic acid 
would have the constitution — 

CH : C6H3(S03Na) : N(OH)ONa 

CH:C6H,(S03Na) :N(OH)ONtt 

Further, the above work shows that Green and Wahl'a 
dinitrostilbenedisulphonic acid (this J., 1898, 146) is 
really a mixture of the cis- and /raas-isomerides, and it is 
also probable that, since it is formed by oxidation of the 
crimson intermediate product obtained in the preparation of 
Curcumine, this intermediate product and the stilbeno dye- 
stuffs to which it gives rise arc all mixtures of the two> 
isomerides. — T. F. B. 
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paramtramXUM M«dt Copper Cmpmtnd 0 / — . 

Sohapoiohiiikoff ftod V. Sriettfoclavski. Z. Farben* n 

Tex^-iad., 1904, 8, 4a2<~426. 

Bt boiling a mixture of Paramtraniline Red and copper 
sulphate together with ammonia in water for six hours, a 
deep brown product was obtained, oontaining 9 per cent, 
of copper oxide. A copper naphtholate solution was pre- 
pared according to Goldovsky's method and added to the 
diazo solution of paranitraniline ; a compound separated 
out containing 3 per cent, of copper oxide. After boiling 
the mother-liqoors for 20 hours, tho precipitate contained 
11 per cent, of copper oxide. When boiled with 10 per 
cent, hydrochloric acid it contained only 7 per cent, of 
copper oxide; but on extracting the unchanged oxyazo 
dyestuff with boiling toluol, the residue contained 11—12 



j 4....w2y2< I 

which requires 12*2 per cent, of copper oxide. Goldovsky’s ' 
method is not suited for practical purposes, as only 3— 3?, ' 
per cent, of copper oxide is taken up instead of 12‘2 ! 
per cent. The best method is that of Mdller, iu which I 
the ready-dyed material is passed ihree times through a 1 
boiling copper sulphate soluiioii (1:1000). The brown is | 
completely developed in two hour.s. I'he addition of a little 
acetic acid helps the process. — A. U. S. I 


Dyestuffs i Action of Low Temperatures on . J. 

Scumidlin. Comptes rend., 1904, 139 , 781 — 732. 
Dyestuffs were exposed to the temperature of liquid air. 
In no case, when the dye was fixed 011 a textile fabric, was 
there any effect produced. In alcoholic solution, some dye- 
stuffs, such as Methylene Blue and Malachite Green, were 
unaffected ; but the rosanilincs all exhibited a considerable 
diminution in the intensity of their colours, and there ap- 
peared a yellowish green fluorescence, the solution acquiring 
an appearance resembling that of Eosin. I'ossibly this 
fluorescence exists at ordinary temperatures, but is not 
noticeable on account of the iuteneity of the red or violet 
colour. Alcoholic solutions of Eosin cooled iu liquid air 
also exhibit a diminution in the intensity of the colour 
viewed by transmitted light, whilst the fluorescence remains 
unchanged.—.]. T. I). 


English Patents. 

Sulphur Colouring Matters [^Sulphide Dyestuffs] and 

Intermediate Products therefor ; Manufacture of . 

J. Y. Johnson, London. From Badisebe Anilin und Soda 
Fabrik, Ludwigshafen- on - Rhine. Eng. Pat. 24,930, 
Nov. 16, 1903. 

By oxidising a mixture of equimolecular proportions of a 
phenol and o-n-dichloro-p-pheiiylenediamine [2. 6. 1.4], 
large quantities of stable indoplienols arc produced, which 
are readily reduced to the corresponding dipheuylamine 
derivatives. By melting these new indoplienols or diphenyl- 
amine derivatives with sulphur and sodium sulphide, dye- 
stuffs of great colouring power are obtained. These dye 
cotton from sodium sulphide solutions greenish-grey to 
bluish-grey shades, which are rapidly converted to deep 
violet on exposure to air. — T. F. B. 


Dyestuffs Derived from Anthracene {^Anthracene Dye- 

stujfs ] ; Manufacture of 0. Imray, London. 

From Farbwerke vorm. Mcister, Lucius und BrUmng, 
Hoechst on the Maine. Eng. Pat. 26,182, Nov. 30, 1903. 

Aocobdtno to Eog. Pat. 7387 of 1902 (see this J., 1903, 
293), dyestuffs are obtained by condensing hydroxyanthra- 
uuinones with sulpbonic acid salts of primary aromatic 
amines under pressure and at high temperatures. It is now 
found that hydroxy- or aminoanthraquinones can be con- 
densed with the salts of sulphonic or carboxylic acids of 
primary aromatic amines, in presence of reducing agon s 
ie,g„ stannous chloride), under 
mt^erately low temperatures (100 —140 C.). 
anthraquinooe derivatives are those in which 
positions are occupied by amino- or / 

OXT) eroup., rad the 6-, 6-, 7-, and B-poomone ^ hydr^en 
by hydroxy or amino *'Sf 

dyeetnffi dye nnmoidnnted wool in greenish-bine, Wne. and 


shadMe The dyoatitflh oMQ«d heocdSiit 
tap. Fat. 23,927 of 1394 (aeo thk J.,1895, 1041) by vOl- 
phouatiog the condensatioa products of hydroxysotbr** 
qninones with primary aromatic amiaes are diaclaimod. (Bio 
also U.S. Pat. 754,768 of 1904 ; this J., 1904, 363.) 

— T. Pe B. 

FeINCH FaTEUTS. 

Anthracene Series ; Production of DyestUiffs of the — 
{Anthracene Dyestuffs.] Badisohe Anilin und Boda 
Fabrik. Addition, dated Sept. 17. 1908, to Fr« Pat. 
339,044, March 30, 1903. 

Sbk Eng. Pat. 20,151 of 1903 ; this J., 1904, 319.-h.T. F. B. 

Dyestuffs Der ived from Acridine Yellow ; Procoss for 

Making Orange- Red . {Acridine Dyestuffs.'] Fub- 

werke vorni. Meister, Lucius und BrOning. Fr. Pat. 
339,051, Sept. 19, 1903. 

See U.S. Pat. 766,540 of 1904 ; this J., 1904, 932.--T. F. B. 

y.-PREPABINO. BLEACfflNG, DYEING. 
PRINTING, AND ITNISHING TEXTILES. 
TARNS. AND FIBRES. 

Aluminium ; New Use for — — , Elect. Review, 

1904, 45 , 70. 

Tub U.S. (’ousul at Frankfort, Germany, states that in 
spinning machines, aluminium is being substituted for wood, 
especially for the spools or bobbins. The aluminium 
bobbins are only two-flfths as heavy as the wooden ones, 
and arc more durable, being less sensitive to alteration of 
temperature and to moisture.— A. 8. 

Cotton f Wetting of hy Water and by Water Vapour. 

O. Masson. Proc. Roy. Soc., 1904, 74 , 280—254. 

I When dried cotton-wool is immersed in water, its tern- 
I perature rises for some time, and afterwards slowly falls. 
The same phenomenon oocurs when the cotton-wool is 
exposed to air saturated with aqueous vapour ; and iu both 
cases the courses of the curve representing the rise and fall 
are similar, and are similarly affected by previous moisture 
and other conditions in the latter case the effect is due to 
the condensation on the cotton of vapour which it absorbs, 
for both absorption and heat-productiou occur for many 
hours, and the amount of heat is approximately thnt 
calculated from the quantity of vapour absorbed. In the 
former case, though absorption cannot be directly observed, 
it must occur, and the air adhering to the flbre maiutalnf 
the separation necessary for distillation to occur. MediocU 
or “ absorbent” cottou-wool, though it behaves likeordbary 
cotton-wool iu saturated air, does not show the game rile of 
temperature in water. The water condensed on the cotton, 
certainly does not combine chemically with it ; and it is not 
simply condensed as a film on the surface, for the quantity 
is too great for the recognised maximum thickness of inch 
films. It probably undergoes osmotic diffusion into the 
fibre and forms a sort of solid solution of cellulose and 
water, having a vapour pressure always lower than that of 
water. Cotton in air saturated with alpohol vapour, or 
gun-cotton or glass wool in air satnrated with water-vapour, 
showed similar behaviour, though to a slighter extent» 
and no effect w as produced when cotton was immersed in 
absolute alcohol or glass wool in water, so that the air- 
insulation is necessary to produce the effect. This tbennal 
effect is much greater than, and probably quite different 
from that investigated by Parks, occurriug when flnely 
divided solids are mixed with water ; hut the i^eoti long 
ago observed by Pouillet when finely divided solids were 
placed in water were probably in part at least, due to 
distillation. — J. T. D. 

Dyeing [Mordanting] Proceuts, Vll. form im vohiidk 
Primary Metallic Mordants are Present in Morimkd 
Fibres. I*. Heermann. F&rber-Zeit, 1904, 

827 and 345—847. 

Raw and boiled-off silks which had been nKtrdanfed with 
atannio chloride, basic ferric snlphste, 






m 



^4 wer« mmlofd .#fith a 

Moe^lftMM^lii whfit form tb« mordAtit wi^^ preflent 

y !Z!|^ mordanted by the netliod premfMii^ 

deeori))!^ (this J., 1903, 623, and 1904, 37), thompHchlj 
vMhed ivijth water, and titrated directly with standarditen ^ 
hj^roxide Kolutioo ; this method gives a direct 
dete^ination of the amount of acid radical present in the 
mordanted fibre in' the form of battle salt; its accuracy 
vas checked by fusing the fibre with alkali hydroxide, and 
determining the amount of acid radical in the usual manner. 
A deduction was necessary from these resnlts, since traces 
of acid remain adhering mechanically to the fibre, even after 
most careful washing, and this was ascertained by sub- 
stituting for the mordanting a treatment with a solution of 
the acid of which the ratfical was present in the mordant, 
the other conditions of the process, and the analytical 
method, being the same as above. Jt was found that con- 
siderable range in the concentration of the acid solution 
used had no effect on the amount of acid adhering to the 
fibre ; e.g.^ treatment with 1, 5, and 10 per cent, solutions 
of hydrochlori(! acid resulted in the same percentage of acid 
being retained in each case. The analytical data were com- 
plete by a determination of the amounts of metallic oxide 
present in fibre. The results were as follows : in the 
cose of the tin mordant, the raw silk was found to contain 
155 mole, of stannic oxide to each atom of chlorine, cor- 
responding to a formula of SnCl^ r G19l!ln(OH)4, and a 
basicity number” (see this J., 1904, 43H) 0-0019 ; boiled- 
off silk contained 143 molecules of stannic oxide to each 
atom of chlorine, corresponding to ISriCl^ + 571Su(UH)/ 
and basicity number 0*0021. With the iron mordant on raw 
silk. 111 niols. of ferric oxide were present to each mol. of 
SO3, 1.C., Fe22jS03(0II)fl64, basicity number 0*008 ; on boiled- 
off silk, 91 mols. FejOs to 1 mol. of SO;„ or Fei^.SC)., 
<0H)544, basicity number 0*0096. Chromium mordant on 
raw silk, 40 mols. of chromic oxide to 1 atom of chlorine, or 
Cr3oCl(OH)236, basicity number, 0*009 ; on boiled-off silk, 
44 mols. of Cr203 to each atom of chlorine, or Cyfg^ClCOlOgtta, 
basicity number, 0*008. Aluminium mordant; in neither 
raw nor loiled-off silk could any acid radicle be detected, 
showing that the aluminium was present as hydroxide. It 
would thus appear that, for all practical purposes, the mor- 
dant is not present in the fibre in the state of a basic salt, 
but in the form of the hydroxide. — T. F. 11, 

Coal-Tar Dyestuffs t Behaviour of towards Starchy 

Silicic Acid, and Silicates. W. Suida. Muoatsh. Oliem., 
1904, 26 , 1107—1143. 

Furs potato starch, free from albumin, was shaken up in 
the cold with solutions of various dyestuffs. After about 
15 minutes the liquid was poured off and the starch washed 
repeatedly by decantation with cold distilled water until the 
water was not coloured. It was found that basic dyestuffs 
dye the starch strongly, 'whereas acid dye.stuffs do not. 
l^ic dyestuffs, which have been sulphonated, dye less 
Strongly than the unsulphonated dyestuffs, and if highly 
sulphonated show little affinity for the starch. Diamine 
Bine B B forms an exceptional oai>e as in distinction to all 
other beazidineazo dyestuffs which were tried, it dyes starch 
strongly. In all cases the dyed iitarch granules, when 
examined under the microscope, were found to be uniformly 
dyed right through. Though water does not remove the 
dyestuff it is removed slowly by alcohol, more quickly by 
dilute hydrochloric acid and by acetone. By using sufficient 
starch, solutions of basic dyestuffs can be completely 
decolorised. Starch dyed with Magenta did not lose one- 
third of the intensity of coloration on being extracted wir,h 
alcohol in a Soxblet apparatus for several days. The 
amount of dyestuff taken up by starch is very small. Thus 
lOt) parts of potato-starch can only take up 0*00228 grm. 
of Magenta, or rather remove the base from the same, for 
all the hydrochloric acid of the Magenta is left in the 
bath, which, however, remains neutral, the free acid being 
neiitndised by the mineral matter in the starch. Thus 
potato-stsroh behaves towards basic dyestuffs in an ana- 
logons manner to animal fibres and hydro- and oxy- 
celiulose and not like ordinary cellulose. It is not dyed hy 
litect cotton dyestuff^ ib wbieli resiiect it differa front 
both animal fibres and cellulote. Dyestuffs derived firom 


d^wps^bene form an r 

> mot -dyed by basic dyettuffo. , Attemlds 

ma^ to dye the following :niateri<}Js with basiddysstaffs, 
foeoifrom, ash Flowers of sulphur, calciugi, 
and' bariisin sulplmtei* calcium* bar! am, 
pnese, and lead carbonate:^ alummiom osldo (Hftly 
hydrated), alumiiiium phosphate,, kaoliq, talc, pumiep 
powder, zinc oxide, and kioselguhr. Only the kuolh^ talo, 
pumice, and kieselgiihr were dyed. The otherimat^Juls 
took up no colour whatever, end the same results were 
obtained on using boiling solutions of the dyestuffs. Only 
the silicates were dyed, and these were dyed very strongly. 
Acid dyestuffs were tried, but did not dye the ailieales, with 
the excejfitibn of some diamine colours which dyed them 
slightly. A large variety of pure minerals containi^ig 
silicic acid were then tried, and it w'as found that only those 
silicates containing acid hydroxyl groups wore strongly 
dyed by ba.ric dyestuffs (Methylene Blue and Diaminad 
Fuchsine), silicates which were neutral or basic, or which 
merely contained water of crystallisation not lieing dyed at 
all, or only very slightly. Hydrated forms of silicic acid, 
such as opal and hyalite, were also dyed, but not quartz or 
flint. A dark apgite, jadeite, and petalite formed apparent 
exceptions to the rule, being dyed, although they contain no 
free hydroxyl groups, but these minerals readily undergo 
change, accompanied by h} dration. All the minerals which 
can be dyed in this Avay lose the property on ignition. 
When they are dyed, the acid rvdical of the dyestuff is left 
in the bath, but combined with ba.sic constituents of the ori- 
ginal mineral so that the bath remains neutral. The dyestuff 
can be extracted from the dyed mineral by hydrochloric acid, 
alcohol or acetone, but by no means quickly or completely. 
Both potato-starch and kaOlin can be shown to possess 
Aveakly acid propiTties by shaking them Avitli weakly 
ammoniacai phenolphthaleiii or cupramrnonium solution, 
which they decolorise. Ilydroccllulose also shows this 
reaction, whereas calcium carbonate, strontium sulphate, 
zinc oxide, natrolith, and vesuvian do not. Kaolin and 
other acid silicates can also be dyed by means of an 
aqueous solution of the curbinol-base of Magenta in an 
analogous manner to avooI, but in tlie former case warmiog^ 
is necessary, and only little free ammonia must be present. 
Only 20 per cent, of the dyestuff could be extracted bjl 
alcohol from kaolin dyed with Magenta. From dyed wool 
only 10 per cent, of the dyestuff could bo extracted in the 
same manner. Thus in both cases by far the larger part of 
the colour remained fixed in the material. Further experi- 
ments with kaolin showed that so Jong as excess of dyestuff 
was present in the vat, neither temperature, or concentration 
had any appreciable effect on the strength of the dyeing, 
also that the dyestuffs used (Magenta, I'aramagenla, Meth^ 
leneBlue and Crystal Violet) were absorbed in molecular 
proportions, within the limits of experimental error. , Jfaolin 
which had been treated with warm caustic soda and then 
thriroughly washed, acquired by this treatment the property 
of taking up twice the quantity of basic dyestuff, and also 
of absorbing acid dyestuffs from an acid bath. Treatment 
with hydrochloric acid was not found to alter tl)e behaviour 
of kaoliu towards dyestuffs. Alter treatment with hydros 
fluoric acid it is not dyed so strongly by basic dyeatuffa, 
but absorbs acid dyestuffs vigorously from an acid bath. 
During the investigation the inaccuracy and unreliabilUy of 
colorimetric methods of determining the strength of dye- 
stuff-solutioiis were repeatedly proved. The effect of varying 
amounts of hydrochloric ncid in the dyeing of wool with 
Magenta was also tried. Up to 6 molecular proportions of 
bydroohlorio acid per molecular proportion of Magenta 
caused no diminution in the inten.sity of the dyeings, but 
9 molecules of riie acid already produced considerable 
diminution in the intensity of the dyeing, whilst 65 mole- 
cules reduced the intensity by 60 per cent.— E. F. 

Zinc Oxide Beuerves under Prud'homike's Black, 

E. Lauber. Z. Farke^- n. Textil-Ind., 1904, 3, 417—4194 

The zinc oxide is ground up with Jta own weight of 
glyoerm.) 

Stan^rd Whitej^^Z kilos- of zinc oxhlo paste (lil) atd 
w*linii«ed with 6 kilos, of glycerin atid 4 kilos, of gum 
tragaeanth (75:1900), and passed through a fine neve.® . ' 


rMttumii' 


rum Htt 


W^Jto Jh^i*-25l> giMli. of «^iMd MidiUim cwlwtoi* 
are dit«»I*rf in 1 litre of nrater. and wall mixodTS 
5 kiloi. of staodurd white. * 

Wo»r«d Suitt$.~,ne d;«8tafl>ara diuolved inelxcmia 

on the WBtw-btfh, miiod with zins oxide and the ncces- 
pary thickani^ agente, and paired repeatedly throngh the 
w6t eoloar mill, and then, before printing, throngh a fine 
silk sieve. The following is an example « Green Lake ” .* 
300 grma. of lirilliant Green are dissolved in 250 c.c. of 
water and 1750 grms. of glycerin, and 6000 grma. of zinc 
oxide paste (1:1) are stirred in. 

Green Printing Cofowr.— 830 grms. of Green Lake are 
well mixdd with 200 grms. of glycerin, 200 grms of 
tragacanth (50:1000), and 800 grms. of blood albumin 
(750; 1000) ; passed through the mill ; and sieved. 

As these printing pastes have a peat tendency to stick 
in the engraving of the printing rollers, revolving brushes 
are fitted to remove the residual colour from the rollers. 
The resists ate printed on the white cloth, and the latter is 
then passed into a hot chamber to coagulate the albumin in 
order to prevent the running of the colour in the subse- 
quent padding. If the cloth is dried at a low temperature, 
it is passed tor a few minutes through the Mather -Platt! 
The padding with aniline liquor is best done in a two- 
roller padding machine, the lower roller alone dipping 
into the padding bath. The printed cloth is passed between 
tlte rollers with its printed side downwards, and in order to 
get a thorough impregnation, is pressed against the lower 
roller by a smaller roller which is fixed a short distance 
from the gripping place. The after-treatment of the 
material in the hot flue and chrome -hath is the same as 
usual. — A. Jk S. 

EwoLisa Patents. 

Multiple-Ply Woven Fabrics f Apparatui for Treating 

with Adhesive Compound. W. K. Smith, Buffalo, 

U.S.A, Eng. Pat. 13,471, June 14, 1904. 

Multiple-ply woven fabrics are first heated and stretched 
by a passage between u series of heated rollers, each pair of 
which, after the first, has u greater velocity than the 
preceding pair. The fabrics are then passed between a 
pair of heated rollers, by means of which they are treated 
with a “ filling composition,” the object of the process being 
to produce machine belting. — E.B. 


ApparojM$/^ 

Germany. 1964.^ ‘ ' 

$MM Pat. 1,5,395 of 1904, pwibi(iii^tbMiT-.T, P. B. , 

Ihy-C/eanmg Garments i PHeeas gt — t. E. Biarbe, 
Paris. TJ.S. Pat. 774,025, NOv. I, t904. ' ' 

I See Addition, of Nov. 5, 1902, to Er. PaL 321,542 df lOO^i 
this J„ 1903, 794.— T. Ki B. ' 

Fbxvce Patents. 

Straw Plait i Process far Producing Two-colomed 

un btf Means q/* Sulphide JJyestuffk, L. CaiMAUa 

etCie. Er. Pat. 339 J)39, Sept. 12,' 1903. , , 

See Eng. Pat. 20,324 of 1998 ; this J., 1904, 9»2.-^T. E. B- 

Dyeing Yam; Vat for with Venice for PuUmg m 

and out of Gear a Windlass which Pemovee the MaUarufd 
to be Dyed from the Vat. K. I. Houser. Er. Pat. 
315,030, May 3, 1904. 

SEKfing. Pat. 20G2 of 1904 ; this J., 1904, 982.— T. E. B. 

Coining Metallic Dye Vessels; Apparatus for reift.w..K . 

I C. Bath. Er. l»at. 344,294, June 27, 1004. 

I A PERFOUATED pipe is fixed near the top of a metallic dy4 
; vessel, from which cold water is sprayed upon the out#idi|i 
j of the vessel, for the purpose of rapidly cooling tho dye* 

I bath contained in this, after it has been heated in the cqhrih 
j of use. — E, B. ' 

j Printing Warp Yam.<i ; Process and Apparatus for — — 
j A. Hofmann. Er. Pat. 344,740, July 9, 1904. Hodet 
I Internat. Conv., July 10, 1903. 

See Eng. Pat. B 1,387 of 1903 ; this J., 1904, 59.— T. F. B. 

Sizing Yarn,'* \on Bobbins], P. Mdller-Holtkamp; 

Er. Pat. 844,471, June 30, 1904. 

Yarns are wound upon bobbins, and ar© sized thereon Ijiy 
means of a composition of thinner consistency than MphI, 
which is forced into them by uentrifugal action.— E. 


TL-COLOURINO WOOD, PAPER, 


Bleaching Textile Materials ; Process for . O. Veuter, 

Chemnitz, Germany, Eng. Pat. 15,895, July 9, 1904. 

In order to obtain more even bleaching, the fabric is 
exposed to the action of the bleaching liquid in vacuo, 
in a completely spread out condition, without longitudinal 
folds, e.g., hung loosely over a number of rollers fixed at a 
short distance from one another. Ozonised air or liquid 
air can be used when ncc.essary to facilitate the bleaching. 

~T. F. B. I 

Discharge of Halogenated Indigo Colouring Matters 1 
J. y. Johnson, London. From Badische Anilio und Soda i 
Eabrik, Ludwigshafen-on-Rhine, Germany. Eng. Pat. ; 
1867, Jan. 25, 1904. j 

SeeU.S. Pat. 760,817 of 1904 ; this J., 1904, 659.— T. F. B. j 


LEATBEB* Etc* 

Ekenoh Patent. 

Printing Paper Intermittently ; Apparatus for — ire-r. 

J. Grantil. Er. Pat. 344,880, June 15, 1904, 

The pattern — e.g., a multi-coloured one — to he reprhdocedi 
is engraved upon the requisite number of prinliujg fedidii:©, 
of the same circumference and geared together at naiial, 
which arc arranged round the cyliuder of a printing machine 
at such a distance from this that they come into oontaet 
with a raised portion extending around it to a lengtjbaqual 
to the circumference of the rollers. As the papei^o be 
printed passes through the machine, those parts of it which 
lie upon the raised portion of the cylinder during each revo * 
lution of this, become printed, whilst a length, corre- 
sponding with that of the unraised portion of the 


Drying or Carbonising of Fibrous or other Material; 

Machinery for J. Fielden, Rochdale, Lancs. Eog. 

Pat. 28,607, Oct. 31, 1903. 

This machine consists of a drying chamber furnished with 
moving carriers for the material, and heated by a hot-air 
blast. The material is fed into the tube of the hot-air 
supply by means of a light roller, which is arranged in 
guides, so as to rise And fall according to the thickness of the 
material which is fed into the machine. In its lowest position 
this roller aiBi|ely shuts the feeding inlet and so prevents 
the entry Gold air, and it only rises sufficiently for the 
mateiial to paal. A pair of squeezing rollers can also be 
fitted so as to close the inlet, the material passing bctwwn 
them being thrown into the air pipe by a stripper worki^ 
insidA tib ihaohlnei The oonveyer.*! consist of horuMiBml 
trays, ate moved to and fro by connecting #odf 

workiiijyblllL eccentrics.— A, B. S. 


cylinder, remains unprinted between every two successively 
printed lengths. — E. B. 


m.-ACDS. ALKALIS. AHD SALTS. 

Perborates; Action of Boric Acid on Alkaline Peftmides, 
G. E. Jaubert. Comptes rend., 1904, 189» 

When 248 grms. of boric acid are mixed with 73 grms. 
sodium peroxide and added gradually to 2 litres of edd 
water, the mixture dissolves at first, bat later, a erystaUiiie 
sabstanoe separates oat, which may be filtered t^and drbd 
at a moderate temperatnre. This sabstance, when 
with permanganate solution shows 4*17 . of no^te 

oxygen^ corresponding with the formula 4* 

the anthor toenis it ** perborax,’' It diss^os In 
the extent of 42 gras, per litre at ^tt a^i^ 





im jouBNAL Of ms Bommr m mxmOAL jmmrnr. 


flolQlioB* IWTCftn alkalineTeaction and BOBtaio free hjdsogen 
peroxidft } stable at the ordmary tcmpeiwttn. 

When oDB'balf of the s^mm of perborax is saturated with 
a mioeral acid, a crystalline precipitate of sodium perborate 
separates out ; this lalt has the composition correspooding 
to JTaBO;, + 4II2O. Crystalline sodium perborate is a very 
stable substance and can be preserved indefinitely at the 
ordinary temperature. It is less soluble than perborax, but 
^ssolves readily, with slight <leoomposition, in water at 
50 ^ — 0. ; vigorous evolution of oxygen takes place at 
100'’ C. The cold aqueous solution of sodium perborate 
possesses all the properties of hydrogen peroxide, aod the 
new salt affords a convenient means for the rapid prepara- 
tion of that reagent. When powdered sodium perborate is 
added gradually to fiO per ceut. sulphuric .icid and the 
liberated boric acid is filtered off through guncotton, a very 
Strong solution of hydrogen peroxide, at a strength of 
160—200 volumes, is obtained. — J. F. It. 

Sodium Uydrosulphite \^Hyp<mdphitc] ; Action , / 

upon Metallic Salts Second Communication. O. Hrunck. 
Anualen, 1904, 336 , 281 ~ 298. (See also ih\> J., 190.3, 
710.) 

The author has extended his investigations to the action of 
sodium hydronulphite upon the salts of aluminium, indium, 
thallium, titanium, germanium, zirconium, tin, lead, arsenic, | 
antimony, bismuth, chromium, mul}hdenum, tungsten, j 
uranium, manganese, iron, nickel, cobalt, palladium, pliiti- | 
num, selenium, and tellurium. A survey of the general 1 
results shows that the hydrosulphite may react upon the j 
salts of the metals in two different ways : in some cases it ' 
acts as a very powerful reducing agent, whilst in other coses I 
it precipittttea the sulphides of the metals, so far as these j 
are capalUe of existing under the conditions in question, j 
Freqnentl;jr the direction of the reaction is determined by | 
the conditions. The precipitation of sulphides takes place ' 
most readily iu the case of the metals highest in the 
electrochemical series ; these sulphides would appear to bo , 
the products of the decomposition of the corresponding j 
hydrosulphites 5 their formation requires a certain time, and 
in mipy cases (c y., zinc, (aidmium, and tin) the hydrosul- I 
phitCfif or their double salts can he isolated. Tov\ards the j 
salts of the metals at the electropositive end of the series, 1 
sodium hydrosulphite acts primarily as a reducing agent, | 


JSti^ogen f Automatic Apparaim for the AbtorpHon. of 
fimt Ofueous Mixtures, F. Hencicb. 2etts. 
mngew. Cbem., 1904,17, 1755—1757. 

Thb construction of the apparatus Is shown in the firare. 
In order to fill it with the gaseous mixture containing 
nitrogen, the vessels and Aj. are filled up to the capillary 
tubes with mercury, by opening the screw-clamps numbered 
I to 8, and raising the reservoirs and The three- 
way cock F is then put in communication with the gas- 
holder, and the clamp 9 opened, whereby the gas flows 
into A 2, forcing out the mercury through the siphon 
K into IJ. Mercury is now run into B2 from C, the three- 
way cock being turned till it communicates with the U*tube 
G2, whilst the clamps 8, 4, 3, and 1 are opened, and 2, 6, 
5, and 7 are closed. When Aj is about half-filled with 
mercury, the clamp 9 is closed, but the mercury is allowed 
to run in until Ag is filled up to the capillary tube. The 
stream of mercury from C is then cut off, the clamp 3 is 
I closed, 2, G, and 7 are opened, and the gas in Ai is dis- 
charged through H and J by raising Bj. When the 
mercury iu Aj reaches the capillary tube, the clamps 2 
I and 6 are closed, and the series of operations is repeated 
several times, to expel all air from the apparatus. If only 
a small quantity of the gaseous material is available, A, is 
filled with mercury up to the clamp 1, and A2 up to the 
three-way cock, F, and the ap])uratus is then evacuated by 
means of the mercury pump before admitting the gas. 
When beginning the absorption ot the nitrogen, Aj and Aj 
should be about balf-fillod with the gaseous mixture. The 
clamps 3 and 7 are closed, 1, 2, G, 5, 4, and 8 are opened, 
and mercury is run fairly rapidly from (> into Hj, whereby 
the gas is forced from A2 through the tube H containing 
the heated mixture of lime and magnesium, into Aj. When 
the siphon E overflow's, the gas is drawn rapidly from A, 
back to A.,. It is then again forced trom Aj to A, by the 
mercury flowing from C into Bo, and so on. If necessary, 
a little air may he blown into d, or the rubber tubing h 
may be pinebed in order to completely expel the mercury 
from E each time the siphon acts. At suitable inter\al8, 
the clamps are so manipulated that the gas is forced to 
pass through K in order to free it from moisture, kc. 

—A. S. 
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Oxfgtn f Withdnmd of — - iy Platimm. E. Goldstofa 

Bcr. 1904, 87, 4147-4148. *'• 


IW 


WoHiBB’s experiment* (this J., 1903, 124G) on the oxide- 
tion of platioiuu, requir*;d for the most part many days or 
Heven weeks. The author hat been able to show the same 
reaction ii a much shorter time. The absorption of oxyiren 
10 vacuum tubes containing it, and the deposition of a film 
on the glass (no doubt platinum oxide, because different in 
appearance from the platinum film similarly deposited in 
n hydrogen tube) was long ago observed, but usually pro- 
ceeds very slowly. Thisj absorption, however, goes on very 
rapidly if the platinum cathode he heated almost to whiti 
ness, either by the discharize alone, or by the discharge 
4uded by a current from accumulators. In two or three 
minutes all the oxygen in a 50—100 o.c. tube thus dis- 
appears j the tube soon shows Rontgen effects, and shortly 
all discharge ceases. In an air tube a minute is sufficient 
to remove all the oxygen, and leave a residue giving the 
spectrum of pure nitrogen. Tlii.s method can be used to 
remove traces of oxygen from a gas. Whether the wire 
oxidises and the particles of oxide are then cast off, 
or whether metallic panicles are cast off and these fine 
particles are oxidised, is not yet decided. This oxidation 
comiects itself with the author’s former observation that 
during discharge the oxygen in vacuum tubes is converted 
into ozone. — J. T. I). 

Sulphates ; Volumetric Determination of Soluble — — . 

M. Alonhaiipt. XXIII., page 1161. 

Sulphates and Chlorides ; Use of the Chromates of Barium 

and (f Silver in the Determination of . L. W. 

Andrews. XX III., page 11 6*2. 

Perchlorate} Reduction {^Determination'] of m the 

Wet Way, R. Sjolleraa. XXIII., page 1 162. 

Strontium ; Microehemieal Detection of , and Strontium 

Chromate, W. Autenrioth. XXllI., page 1161. 

Acetates f Cyanides, and Lithium } Methods for the Detec- \ 
Hon of . iS. K. Benedict. XXIll., page 1161. 

Carbon Dioxide ; Decomposition of by Light. 

A. Bach. XXIV , page 1164. 


Carbonic Acid ; MamtfaehtPa of — . J. BMit 
IrsUud. IT.8. ftit T74,O0|, NuVi 1, 1904* 

See Eng. Pat. 9142 of 1909* thi® 1908, U80.— T. F. B. 

f i' 

Ammonia from Distillation Qascsf Process fw MoHreoAinf 

, R. Brunck, Aaiignor to the Firm of Fnaii 

Bronck, Dortmund, Germany. U.8. Pat. 778,784, Kov. I, 
1904. 

See Eng. Pat. 8287 of 1903 ; this J., 1908, 795.— T. F. B. 

Lime; Apparatus for Slaking — . B. C. White, 
Pittsburg, Pa. U.S. Pat. 778,834, Nov. 1, 1004. 

The machine comprises two horizontal connected end ootn- 
partnaents, and an intermediate compartment formed of two 
exterior and of two intermediate end walls, east integral 
with each other, and having sheet-metal shells inter^sed 
between, connected at their end margins with the exterior 
and intermediate end walls. Rotating shafts carrying 
heaters extend longitudinally through the two end compart* 
memts. — E. 8. 

I^ickel Oxide and Ammonia; Recovering — — [,/h)W 
Nickel-Ammonium Chloride], H. A. Frasch, New York, 
U.S. Pat. 773,636, Nov. 1, 1904. 

Nickel-ammonium OHLournK is “ distilled ’* in presenoe of 
a dehydrating agent, sueh as a solution of calcium cliloride 
saturated with sodium chloride. The resulting ammooinm 
chloride with “ the distilling fluid " from the precipitated 
nickel oxide is removed, treated with lime, and again dis- 
tilled, the ammonia being recovered and nickel oxide pre- 
cipitated. The proces.s is repeated with fresh portions of 
nickel-ammonium chloride and lime, the “ distilling fluid ” 
being constantly enriched “ with calcium chloride to any 
desired degree before finally removing it from the prooess.** 
(’ompare U.S. Pat. 762,879, June 21, 1904; this J., 1904, 
750.— E. S. 

French Patent. 

Alumina; Manufacture of . Cie. des l^rodoits 
(’hiniiques d’Alais ct do la Camargue. Fr. Pat, 339,049, 
Sept, 19, 1903. 

See Eng. Pat. 19,924 of 1904 ; this J., 1904, 1088.— T. P. R, 


Enqubh Patents. 

Discharging Corrosive Acidt and other Liquids from 
Carboys and other Receptacles, bif Vneumatic Pres&ure ; 

Means for . E. H. and C. G. Boutcher. Eng. Pat. 

22,845, Oct. 22, 1903. I., page 1 139. 

Metallic Oxides ; Process for the Preparation of by 

Direct Combustion of the Metal, and Apparatus therefor. 
L. Fink-Hugiienot, Paris. Eng. Pat. 20.797, Sept. 27, 
1904. Under Internal. Conv., April 19, 1904. 

■See Fr. Pat. 342,432 of 1904 ; this J., 1904, 936.— T, F. B. 

Barium Manganate ; Manufacture of a A. Tixier, 

R. Cambier. and C. E. Adnet, Pans. Eng. Pat. 28,585, 
Dec. 29, 1908. 

See Fr. Pat. 337,629 of 1903 ; this J., 1904, 489.— T. F. B. 

Air and Gaseous Mixtures; Method of Separating — - 
into their Elements, and Apparatus therefor. Soc. TAir 
Liquide (Soc. Anon, pour I’Etude et I'Exploitation des 
Proc^d^.s G. Claude) and R. J. Levy, Paris. Eug. Pat. 
12,858, May 31, 1904. Under Internat. Conv., June 3, 
1908. 

See Fr. Pat. 838.842 of 1903 ; this J., 1904, 828.— T. F. B. 
United States Patents. 

Aulphuric Anhydride ; Apparatus for Ma^ng ®* 

KtiWafth, Assignor to Badische Anihn und Boos Fannk, 
Germany. U.S. Pat. 774,088, 

Nov. 1. 1904, 

Sem Eng, Fat. 15,947 of 1893 ; this L, 1809, S81.— t, F. B. | 


TIIL-GLASS, POTTEET. ENAMELS. 

English Patents. 

Quartz Glass from Quartz Sand, Silica, and the like; 
Process for the Manufacture of — — I. J. Bredel, 
Hoeebst-on-the-Maine, Germany. Eng, Pat. ih),879 
Sept. 28, 1904. ' 

See Fr. Pat. 343,845 of 1904 ; this J., 1904, 1028:-.-^; F,B 

0 

Quartz Glass; Manufacture of Articles from J. I. J 
Bredel, Hoe-'hst on-the-Maine, Germany. Edit. Pat 
20,880, Sept. 28, 1904. ® 

See Fr. Pat. 344,170 of 1904 ; this J., 1904, 1090.— T. F. B 
United States Patent. 

Pot-Furnace for Melting Glass. W. T.%ieholl8, WelU* 
burg, W. Va. U.S. Pat. 774,600, Nov, 8, 1904. 

The furnace consists of a long narrow combustion chamber 
of tunnel form with reversing regeoeratora, oonaeoteil to 
opposite ends. A series of similar transverse pots with 
closed tops are set in the furnace chamber with their eols 
opening through the side walls of the tunnel, each pOt 
a feed-iu opening at one side, and a woriC'Out openiiw at 
the opposite side, and a transverse partition with a hw hk 
its lower part to allow glass to flow from what ' 

the meltiog-ohamber to the work««(tit chamber. 
fomsoe-chamber allows the gases to sweep ftemmid to jlw 
over tbe series of pots; means ate arnmged 
glass IS opided in the wofk-owt chamb^^4. ” 

D a 
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MOETARS AND CEMENTS. 

ftime i Hydraulic — -. H. Sejrer and E. Cramer. 

‘ Thonind. Z., 1904, 28, 1535—1536. 

r/^te^ptoportioDB of lime and lilicain the best hydraulic limes, 
is such that whilst the burnt mass will set under water, 
there is suffioient lime to sluke the whole to fine powder. 
The resistance of the product to water is not influenced by 
the quantity of alumina, but varies inversely with the 
amount of lime present Ucdissooiated .silica reduces the 
value of the article. The assumption of Le Chatelier that 
the roost suitable composition for hydraulic lime is 1 equiva- 
lent of silica to 4 of lime, is not confirmed by practical 
experk^uee, portion of the silica, beiu^ left undissooiated, 
and the prodnpt oousequently oontaining an excess of lime. 
Iron oxide and alumina act as fluxes, and facilitate the 
dUsuciation of the silicates. The burnt lime is spread out 
in a thin layer, sprinkled with water, and then piled into 
heaps or bins for 10 days, the fine powder being sifted from 
the lumps. These, known as “ grappiers,” consist of the 
underburned and overburned portions, and when ground 
we tnixed to a small extent with the hydraulic lime, to 
improve its water-resisting power, the rest being sold as 
wappier cement. The value of this latter depends on 
Its content of calcium silicate ; and too large a proportion 
of underburned material renders it useless. The coip- 
position of grappier cement from La Farge is : silica, 
31*10; alumina, 4*4.'{; ferric oxide, 2 15; lime, 58-83; 
tfia^esia, 1-09; alkalis; 0 94; sulphur trioxide, 0*60; 
oarbon dioxide, 1*28 per cent. Owing to the irregular 
ooxiiposition of these grappier cements, their use entails 
the adoption of special precautions. — C. S. 

JRcfractory Materials in Electric Resistance Furnaces, 

F. A. »f. FitzGerald. XI. A., page 1151. 

EnGUSH PxTKtfTB. 

Wood^^nd other Fibrous and Porous Materials or Com- 
munds’f Solution for TveatinO [Waterproofingl^ ■ — ■■■. 
T. Gare, .New Brighton, Cheshire. Eng. Pat. 23,786, 
Nov. 8, 1903. 

RKSnt is first dissolved by heating with boiled linseed or 
castor oil, lifter which powdered vulcanised rubber or 
rubber composition is added in small quantities at a time. 
The mixture is then thinned, if desired, with petroleum, 
turpentine, &c., and applied to wood, cardboard, felt, or the 
like, either by immersing the aftiqles in the solution, by 
forcing the solution through the material, or by simply 
coating the surface with the solution, iu which case a hot 
roller may afterwards be passed over the surfiace. For 
treating wood or cardboard, equal parts of rubber and 
resin are mixed with JO per cent, of boiled oil ; for treating 
fibrous material like felt, the proportions of rubber and resin 
are incased by 25 per cent. In some case*, however, 
particularly when using ,a> good quality of rubber, the oil 
may ba omitted altogether, The quantity of thinninir liquid 
used varies with the degree of porosity of the material to be 
treated. — A. G. L. 

R^ractory Material', Process of Manufacturing — . 
K. Middleton, l^eds. Eng. Pat. 28,781, Dec. 31, 1903. 

PoRTLATin oemantda intimately 5 to 8 per cent, 

of atsrch,1n tiro fbi-m of a concentrated solutioo, the mixing 
being preferably carried out in a steam-jacketed appa- 
rataa. The mixture ia then moulded under pressure, and 
.Vnauitang bricks, slabs, &c.| ,are very carefully dried, 
.aifttir which they are burnt.— A. G. L. 

Bricks, Tiles, Slabs, and the like; Manufacture cf ^ — . 
Q, U. Thompson, Stourbridge, Stafis. Eng. Pat. 28»I788, 
Dec. 61, 1903. 

'WAsm pieces of glass, either alone or mixed with blast- 
'fdimaoe slag, potshetds, pleoes of earthenware or pot^ekin, 
sInd, OY clay, ace ^und and monlddd by preaanre, with 
or Witbont preliminaiy damptng^ after which they uyo 
burnt forfiyc hours at a temperhtttrc cf 900° to 1200° C. 


i Dmiiif burning tbeartleles aba prevented from affiiedhg 
I to each other by being enSased m a refractory powder,. 
e,g,, ground flint or, preferably, a mixtare of equal .parts 
of piaster of Paris and sand. In tbe ease of very mfie- 
toTw materials, a flux, such as waste flint glass, lead homte, 
or felspar, may be added to the mixture to promote 
agglomeration. A composition giving good resnltlg is the 
I following : — 500 kilos, of opal and window glass, 250 kilos, 
of glazed china potsherds, 10^ kilos, of lead borate. 

—A. G. L. 

Slag Wool, Silicate Cotton, or Mineral Wool ; Manufae- 
1 ture of — . G. A. Nelson, trading as F. McNeill and 

Co., London, Eng. Pat. 4275, Feb. 20, 1904. 

As it is blown by the steam, air, or other pressure Jet, the 
slag wool is deposited on a vibrating travelling band sieve 
j or vibrating inclined riddle. By this means the difteront 
grades of the wool produced are intermingled, and tbe 
glassy particles, known as ‘‘shot,** are caused to fall 
through the meshes of the sieve and separated.— A. G. L. 

United States Patents. 

Lime ; Apparatus for Slaking •. B, C. White. 

U.S. Pat. 773,834, Nov. 1, 1904. VII., page 

Fireproof Paint or Coating. K. R. Stowell, Portland. 

Ind., Assignor to A. B. Nettleton, Chicago, 111. U.S. 

Par. 774,003, Nov. 1, 1904. 

The composition consists of about equal parts of finely- 
powdered silicon carbide and “semi-liquid** water«glass 
(sodium silicate), to which may be added calcium carbonate 
in such quantity that the product contains from 3 to 10 per 
cent, of this substance. — .V. S. 

X-METALLUEGT. 

Dry Air Blast ; Application of , to the Manufacjturc 

of Iron, J. (5ayley. Iron and Steel lust., Oct. 1904. 

The author lias effected considerable economy in tlie 
working of blast-furnaces by reducing the moisture in the 
air bki'st to a loiv and practically constsuit amount. The 
plant used for drying the air eomprises two ammonia 
compressors (one in reserve), eondensers, a refrigerating 
(ihamber, and a brine-tank. Tht' compressors are of the 
following dimensions : high - pressure steam-cylinders, 
28j ins. diam. ; low-pressure cylinders, 56 ins. diam. ; 
compressor cylinder, 22^ ins. diam. ; stroke, 36 ins. Each 
compK^ssor has “ a capacity of 225 tons ice-melting effect.’^ 
Tbe brine-tank contains 20 coils of double piping, tht- 
inner pipe of 2 ins, and tbe outer of 3 ins. diam., immersed 
in a calcium chloride brine of sp. gr. 1*21, The brine 
returning from the refrigerating chamber flows into the 
top of the tank, and is then forced by a pump through tbe 
inuer pipe, wherein it is cooled below 32° F. by the ammonia 
flowing in the opposite direction through the annular space 
between the inner and outer pipes. The refrigerating 
' chamber contains 60 vertical lines of coils, in each of 
which there are 75 pipes each 20 feet long, the whole 
representing 90,000 feet of 2-in. piping. The pipes in each 
vertical coil are placed in “staggered” position to insure 
better contact with the air. The series of coils is divided 
into three sections. The cooled brine from the brine-tank 
is fed into the coils through a 4-in. “ header,” and discharges 
into a 6‘in “ header,** from which it passes to a stand-pipe, 
and thence bsek to the brine-tank. Air is forced into the 
refrigerating chamber by a blower, and in order to seonre its 
uniform distribution, two electric fans are arranged in the 
: space beneath the coils. The air deposits its moisture in 
! the form of water or frost on the lower pipes and as frost 
I on the iipp^ pip^s,^ and passes from the top of tbe chamber 
I to the blowing engines of the blast-furasoe at a temperature 
of 32° F., or below, and with a praotioally constant content 
of moisture. To remove the deposited frost, the supply of 
cold brine is eat off from several vertical lines of (mil sit a 
I time, and brine which has been heated hy means m tAoam 
i is forced through by an auxiliary pnmpfbr a sbok time. 
In practice it is sufficient to thaw the frost off the pipes 
evo^ three day# i As showing the eootnomy offegt^ by the 
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)*r w«(t^*itilii-rtmedf^ ^ to 

oTS , 

m ^ ^^otusmaptioa of ' 

^,'147 fk^off^plns ton of inifiv whilst, offer the intr^ i 
aucti<» ^-^ ihO oah period of 16 diys the 

prodnctioD of iron was 447 tons with a coiiaiimption of 
1»726, Ih. of ookO pw ton; add. in another period of 
14 dayfl* 45f tons of iron with a oonsumpt^ou of 1,729 lb. 
of coke per Ion. It wes tound necessary with the dry blast 
to reduce the speed of the blowing engine, whereby the 
otficieney of the latter was increased by 14 per cent. When 
the blowrttg en^nes were working at 96 revolutions per 
minute with the dried air, nearly 1 p(;r cent, more coke was 
burnt'^nd tons mdre pig iron were produced in 24 hours 
than ^hbn the engines were working at 114 revolutions per 
Htliiilte With ordinary air. The author estimates that the 
44tid|f fh pdwdr',<*oa6umption iU the blowing-engine roonj 
wotdd nearly or <^uite compensate for the requirements of 
thc’pliint for drying the air. The gases from the furum'o 
for 16 days prior to the introduction of the dry blast con- 
tained 22*3 per cent, of curbnu monoxide and 13 per cent, 
of edrbori dioxide, and had an average temperature (d’ 
.538^® F. When the dry blast was used, the gases contained 
19’9 *i)er cent, of carbon monoxide and 16 per cent, of 
■carhop dioxide, aud had an average temperature of 376° F. 
Other ' advantages resulting from the use of the dry blast 
are ; the reduction of the loss of ore dust in the escaping 
furnace gases from 5 to 1 per cent ; the possibility, with the 
staving in coke consumption, of the use of ores higher in 
phosphorus in the manufacture of Bessemer iron ; the fact 
that owing to the absence of irregularities iu the working of 
the furnace, the silicon can be kept low without increasing 
the sulphur, in the inauufacture of basic iron; and the 
obtaimnent of a Uniform product with respect to grade aud 
^'ornposition. It is suggested that the application of the dr>' 
blast to the Bessemer couverter and in other processes 
Where air is used in large quantities, particularly in smelters 
arid copper converters, in the open-hearth furnace and in 
<*upolas, would also be advantugcous. (See Eng. Pats. 

1 1,091 of 1900 and 19,933 of 1903, and Fr Pat. 844,399 
of 1904 5 this J., 1901, 27 ; 1904, 22 and 1095.)— A. S. 

'{Jast Iron ; Use of Manganese Ore as a Desulphurning 

Ageni^in th,e Smelting of — — . Wedemeyer. Stahl u. 

Eisen, 1904, 24, 1310—1321. 

<,iuNT«A4tr to tl^e ata^emeuts of Jieusch (this J„ 1902, 861) 
ai^d Wtist (this J., IW, 199^^)., the author finds that small 
additions (1— r4p#reent.) of maugausse ore in the cupola 
furnace have Uttle influence on the prpportion of sulphur in 
th©' iron v^voiJMeed. Earger additions (4— 4 ’.5 per ceut.) 
picvent transferenca to the irpu of tjhe sulphur contained 
an the'^oke,but do oot remove any of the sulphur coutaiued 
in Che ilig iron used as raw material. The cost of desulphu- 
ma^oo by ineaQ^pf such large additions of manganese ore 


is, howaver, hi^, wMlat (Mt ^ 

of the rilicon and i« favdamdt. ^Ii0c«nv«ri llioi 
in Ircfti nan be kepi Ukhd ' 

sttitable addition of lioieaiM, r ^ 

than'inanganese>ore.<>«*«dL. Bi. 

Hard Sletlst MerosftnMhitw o/ — ; Ji^urbathtt. 

Russ, phys.-chem. Gas., Get. 1904. Obnm.-SBrit, 1904; 

28- 1107. 

Thk action of different etching materials ^was jtBpd» to 
ascertain which was the most delicate. Bolutipua 
aud picric acids in water, alcohoU, organic afiidio^ ii^ 
drides were used, and it was foijunl t|at th^ 1WW 

proportional to the ionjUatiopl. The 
agent was a 5 per cent splutipn of i^trija ac)d of 
1*3 in isoamyl alooha), ^ ,By inea.us of tn|S, 
ihe structure of soft, brittle, and noa-brittl^^st^nla, 
lamellar nickel-steels wore »hoivo, , A mixhwp of l 
a 4 per cent, solution of the same nitrio acid with 
methyl, eth>i, and amyl alcohol coloured the, urpoetlt^.f^ 
sorbite aloue iu 7—10 miimtos. The hardness of aoj^epilkl 
cry.stal8 varies in the groups theniB^Tjai, ■ 

.structures of steels jmeoiglly rich in^par^bqp, 

1*9 per cent., show (1) thi the t^x^ 
different transformation periods of sorbite and ceraeutitot 
(2) that with high temperatures, troostite with dark 
ou a bright ground results,, with atlUi liigher tentpeialpiibs, 
bright crystals on a dark ground; (8) that the textoroof 
marteusittt alters iu tem^ieriug ; (4) that on temperiliif at 
high toinperatures, troOstite and cemeniite pass into ferrite 
and eemeatite, the latter decreasing. — F. S. 

Gold Bullion ; Notes on -< — . A. C. Claudet , Inai^pf,, 
Milling and Metall., Bull. No. 2, Nov. itf, 1964. 

I 'J'hk author recommends that bars of bullion fbom thu 
! cyanide process, assaying below 800 fine, be “tor^hetied*? 

I before being exported. For this purpose the bar*, I aWS 
i re-raelted in clay crucibles holding 1000-^9900 da; vd 
metal, and the molten bullion is stirred up after .addition ^ 

’ sodtuni nitrate, the nitrate slug being removed by skimru^fig^ 

* Successive additions of nitrate ate made until 1^© 
remains colourless. The cost doea not exceed |a. pj^ok, 
of bullion. The nitrate slags. m^y be di^sdlved^ana abygold 
: present eolluctcd from the residues, or m*yJ>0 re*iiiiolll%^Ar 
used iu melting the uyauide precipitate in the, flrtt iustMdoe. 

: The saving which might bo effected by tfie nUBiliK )40ni« 

' panies showu in the following table, in w;hich ik© .tOUri 

i fine gold in each case is taken as ^00 ‘hzl | the *** 
i gold, 85s. per ox. jlllie ! the penalty for cyaid^ 
under 800 and above 70^ fitie, a deduerion of 3 ‘ml 
under 700 fine, a deduction bf 4 mitii; ^ reftti|{lig»d)|MI 
England), 2'id. per oxl of gross bullion j and ^ 
charge, per oz. of gross bunion. . 
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Gross Penalty, i Refining 
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£ I £ s. d. , £ •. d. 

ai«8 1 . Nil 7 le :i 

2125 1 S 7 0 H 18 6 

■ 8126 8 1(1 ft 1 IS 8 8 

2126 1 8 10 0 1 12 19 0 


formed *»* the Zinc Boxes of the 
i'yanide Worker A. Prister and B. Bay. J. Chem. 

, MottOl, a nd M ltfing Soc., S. Africa, 1904, 5^ 75—78. 

Tilt: authors have miwle a fairly complete analyris of an 

average tample of the “ white precipitate' formed m ^ 
weak ” and “ medium ” xinc boxes of the cyanide works. 
The reftults are given os foUows:— Zinc Poto»*^“ J®"®* 
ojanide, K,Zii,[Fe(01J),],. 10- «( *•■»! 

«iB« SWOB)* 5*- 7» ! 

•OQ i and nilia*, 1 •«» per oeat ^ 

oluraiSiBiB, oftbalt, maifiieiinin, gol^ »od 
wer* 41*0 detected. The low on igm^h f 

31 teait hid probably oomieted of moirtutek iaclod- 



ing that fiom the b^drokidp, gnd 
xinc cyanide, and tile tine potassium mirooywul^ec; 
authors point out ttmi it Would be adv«i)t^40|Uft, %^ 
the vapours evolved when the ** whit© preeipimtief? iljiii 
with dilute sulphuric acid in the **ul6»n-tip«** 
working cyanide solution, in order to absorb 
cyatdc acid they coptuiD,r— A. S. > 

silver and Cadmium / Alloys of — r* "ISM, 

Froe. Boy. ftk>c., 1904, 74, 

TttJi jnropertiei of rilver-codpium allpy* wom 
by ^ermlnlng freeriiW'>|Kdot oury^, ii^dt ah 
graphically^ with the rifeW of aacerttdidog ^ 




uw 


jomaNAii m thb sooiett ^ ismwmY. 


fwW m mlverwere more homogmieoim than the oorre§- 
pon^^ Ml?er-oopper alloys, and ooDtequeatly hotter 
Mtaptad fw making trial-plates to be used in testing the 
flaeneM of ailver coin and plate. The results are •am- 
omafited 1$ follows : —I . There is evidence of the exietence 
rf ^pound. AgCd,. AgjCdj, AgCd, Aff,C<I„ Ag,Cd, 
ana ^4^1. 2. Alloys containing 0—25 per cent, of silver 
consist of crystals of AgCdj in a matrix of cadmium. These 

of AggCdsinamatrix 

cjuefly AgCd,. The alloy containing nearly .50 per cent, con- 
^ Bilver*ricn substance in a matrix chieflv 
AgCda, which solidifies at 420° C., nearly 300" below the 
freesrag point of the crystals. Those containing 50 — 60 
per wnt. consist, above 420° C., of mixtures of two solid 
solutions, one chiefly composed of AgCd, the other of 
^jCdj, with traces of the eutectic freezing at 420" C 
iTiose containing above 80 per cent, are mixtures of two 
bodies at temperatures between the liquidus and .solidus 
portions of the curve representing the equilibrium between 
the solid and liquid constituents of the alloys, but the.se 
uni^ to a single solution at temperatures on the 
solidus. 8. The alloys containing over 80 per cent, of 
Sliver do not segregate under ordinary conditions, and are 
pnwncally homogeneous and uniform. They are very 
suitable for the manufacture of trial plates. - J. T. D. 

Sulphur in Irons and Steels ; New Method for the Deter- 
nunation of . H. B. Pul^ifer. XXIII., pai^c 1 162. 

Aluminiutn } New Use for — . Elect. Iteview, 1904, 
45, 70. V., page 1143. ^ 

English PaTENTS. 

Sted, Uanufi^nre of . j. w, Duncan, Biimingliam, 

. Eng. Pat. 20,468, Sept. 22, 1904. 

vi quantily of oxygen gas is mixed with the air- 

blast before the latter enters the converter. For this 
prpose an apparatus may be used in which an air-pumn 
tor supplying the blast bus an inlet valve for the air and a 
bajanoe valve for the supply of oxygen eontained in a 
▼alved reservoir, so that the mixture ih, on the down stroke 
ofthe piston, forced past a valve into a pipe leading to a 
ebamber whence it passes into the converter. K. S. 

"f Ore^ ««<> Gangue. 

H. L. Sulman and H. F. Kirkpatrick- Picard, London. 
Eng. Pat. 20,419, Sept. 22, 1903. 

A cdkbknt of steam, air, or other gas, charged with a 
ya^nsed or atomised oil, is introduced, preferably into the 
bottom of the finely-divided pulped ore. It is stated that 
the minute oil globules, or the condensed vapours of volatile 
oils, attach themselves to the metalliferous particles in 
prefer^ce to the gangue, and float them up, when they 
may be skimmed off the surface. Or the pulp may by 
other means be brought into intimate contact with ‘‘ oil 

db^ion ^ 

Ores ; j^r>nice.v for Calcining or Doasting Mineral 

Desulphurising the same. T. EdWrds, Ballarat! 
Australia. Eng. Put. 28,464, Dec. 28, 1903. 

a plane hearth 
*? «nd, a seriea of 

TCtottng rabbles, disposed in two or more lines loneitudi- 
niUly, and geared so as to be driven in unison, have paths 
intwsectmg on the furnace heKrth. There aie double 
,water passages into, through, and out of the rabbles wherein 
wa^ is circulat^, and coverel passage-ways in the arch 
of the furnace through which the rabbles can he removed 
and replaced.— .E. S. 

Ore Separators and Classifiers ; Improvements in certain 
Deacnpiians of — . K. J. Swyny and 8, G. Pluck- 
nett, Sydney, N.SAV. Eng. Pat. 19,140, Sept. 5, 1904?* 

^3 ^“**^5* pnMftges of the separator are arranged 
® perforated cover of a chamber into which wSer 
passea, togethei- 

with irator, down the inlet paisage, and meets the jets of 


wnter yktg trough the perlorated eover of the ohimhev 
beaea^ whereby the lighter porticlei of gangue are 

through the disebatM ptarage, and are eoUeeted 
tm an ineUDed anelf, whilst the heavier xnetalliferous partiolea 
settle into a channel leading to discharge sponts.— E. S. 

Sulphides from their Ores ; Apparatus to be used in the 

Separation and Recovery of . J. H. Gillies, Mel - 

bourue, Australia. Eng. Pat. 20,1 59, Sept. 19, 1904. 

The process used is that in which particles of sulphides in 
powdered sulphide ores are acted upon by an acid or saline 
solution that may cause gas bubbles to attach themselves 
to such particles, causing them to float upwards and be 
thus capable of separation. The apparatus consists mainly 
of a metal tank, in the form of an inverted truncated cone 
surrounded by an outer jacket, and communicating at ita 
base with a funnel-shaped extension, leading to an outlet 
pipe. The receptacle is constructed in the form of annular 
steps having a fall from their outer towards their inner 
edges, and within it are arranged a number of annular 
and angular glass blocks, so as to form an annular series 
of rings arranged one above another and held in position 
by metal standards, and as a whole taking the shape of 
a filtering funnel or inverted cone. The tank is sur- 
mounted by a hood, down the outer inclined sides of 
which the powilered ore is delivered and falls on to an 
annular baffle, whence it falls step by step downwards, 
the tank having been filled with the chemical liquid 
and heated by steam or otherwise. The sulphide par- 
ticles to which gas adheres work upwards under the 
! annular blocks until they reach annular openings which 
admit them into the body of the tank, where, losing 
the gas, they sink, and are discharged by a flow of cold 
liquid into a receptacle below. The dross, on the other 
hand, passes down between the jacket and the tank to be 
separately discharged. There is a ball-and-cock system to 
maintain the level of the liquid in the tank, and there are 
means for •supplying cool liquid to carry off the solid pro- 
ducts from the bottom of the apparatus without disturbing 
the heated liquid above. — E. 8. 

Metals ; Annealing — , and Apparatus therefor. J. S. L. 

Alexander and A. Shiels, both of London. Ena. Pat* 
23,467,Oct. 29, 1903. ^ 

The inoUen annealing bath used is mainly or wholly ot 
aluminium, the container of which is heated from a furnaoe- 
by flues arranged above as well as below the bath. The 
temperature of the bath is maintaiued constant, either hy 
attendon to the heater, or by means of a thermostatic regu- 
lator inserted at about the normal level of the molten metal, 
and operating a lever connected to a damper in the flue. 
The container is made deeper at one end than at the other 
end, so that the pipe or tube introduced for annealing may 
not lie flat, but at an angle, and also that it may have a 
tendency 10 move from one side of the bath towards the 
other side. Means are provided for introducing articles* 
into, and moving them through, the bath.— E. 8. 

Zinc [free from Lead] ; Extraction of . C. 8 . Brand 

Knowle, Warwick. Eng. Pat. 263, Jan. 5, 1904, 

See Fr. Pat. 341,345 of 1904 j this J., 1904, 827.— T. F. K 

Zinc [free from Lead] ; Extraction of . C. S. Brand, 

Knowle, Warwick. Eng. Pat. 8628, Feb. 13, 1904. 
SEKFr. Pat. 841,346 of 1904 ; this J., 1904, 827.— T. F. B; 

MeUing Furnaces. H. J. J. Charlier, Philadelphia, IJ.S.A. 

Eng. Pat. 4384, Feb. 22, 1904. 

See Pr. Pat 340,625 of 1904 ; this J., 1904, 827.— T. F. B. 

United States Patents. ^ 

Skset Iron or Steel \ Method of Treating — — . H. 
Goodoell, Leechburg, Pa. U.S. Pat 774,069, Kov. l" 
1904 . * * * * 

See Eng. Pat 18,746 of 1904; thi8j.,l904, 1094,— f.F.B 
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MeifdUir^ctd Pr9em Ifsr MtumfmiitM M. P. 

Bo», ttna Pnmeiffco, 0*l* U.S. Put. 774,804, Nov. b\ 
1904. 

FiNELT-divided iron ore is fed upon an inclined and heated 
health, discharging into a short vertical shaft, and thence 
into a basin which receives the molten product. In the 
heated hearth the ore is subjected to the action of a flame 
from a hydrocarbon, which is introduced in sufficient amount 
to present fwe ” %drocarbon gas to the reduced metal, 
Avhereby it is converted into steel. Tompare U.S. Pat. 
732,263 to 732,269 inclusive, of June 30, 1903; this J., 
1903, 914.— E. 8. 

Centrifugal Separator [/or Ores'] . E. R. Pettengill, Los 
Angeles, Cal./ Assignor to S. L. Kistler. IT.S. Pat. 
774.104, Nov. 1, 1901. 

The separator comprises a fixed framework supportin,? a 
movable fiame to which a horizontal reciprocating motion 
is imparled, with sudden stops ; and a rotating conceii- 
trating cylinder mounted in the movable frame, the frame 
being provided with annular flanges surrounding the ends 
of the cylinder, and forming therewith annular channels. 
Inside the cylinder are stirring and lifting blades, which 
rotate independently of, and more slowly than it. The 
jilane of revolution of the blades and cylinder is vertical. 
'J'he outer edges of the lifting blades are nearer the cylinder 
than the inner edges, and portions of the blades extending 
longitudinally have a sharp edge close to the surface of 
the cylinder. Means are provided for feeding the ore- 
pulp into, and for causing a cleansing liquid to flow 
through, the cylinder. The concectrate is discharged 
through the annular chauuel at one end and the gangue 
through the corresponding channel at the other end of the 
separator. — A. S. 

Slime ; Process of Filtering — — . H. R. CasseJ, New 

York. 'U.S. Pat. 774,349, Nov. 8, 1904. 

The slimo'pulp is introduced into a tank containing filter- 
cells connected to a suction-pump, aud is simultaneously 
agitated and circulated between the cells. The slime is 
deposited m the form of a “ thickened layer ” on movable 
mantles arranged at the sides of the filter-cells, any non- 
adhering pulp beiug discharged through the bottom of the 
tank, and introduced again at the top. Water is introduced 
into the tank to wash out the “ values ” from the “ thickened 
layer ” of adherent pulp, and finally this adherent pulp is 
dislodged from the movable mantles by agitation, and 
discharged through the bottom of the tank. Compare U.N, 
Pat. 769,938 of Hept. 13, 1904; this J., 1904, 939.— A. 8. 

Nickel Oxides ; Furnace for deducing and Smelling < . 
K. R. Maffett, Bayonne, N.J., Assignor to International 
Nickel Co., N.J. U.S. Pat. 774, .'>91, Nov, 8, 10U4. 

The furnace has an open-hearth smelting chamber from 
which an elongated reducing chamber leads to the chimney. 
Charging openings are arranged lengthwise in the reducing 
chamber, beneath which a flue extends, having a dumper 
at each end, and communicating with the chamber at its 
rear end — E. S. 


XI.— ELECTBO-CEEinSTET AND 
ELECTBO-METALLDEOT. 

(A.)— ELBCTRO-CHEMISTBY. 

Cadmium Cell ; an the H. ^ 

Hamilton. E. B. Rosa, C. H. Sharp, and B. J. Arnold. 
Cbem. New®, 1904, 90, 225—227. 

The Committee appointed by the Board of Directors of the 

American Institute of Electrical Engineers to inquire into 

the preparation of materials for, and the ^ 

the oadmiam or Weston cell, have issued • 

report. « Pfovitional aiiecificatioas ate given for tte pr^ 

pantioA of mvrearjt cadmium sulphate 

amadgiS, meiroufouf aulphate and the paste, and tor 


coDstruetton and filling of 0m .ce|t» For tlm ^ 

in aceordaiioe . with the imeafleatioDS, the name ** WeHon 
Normal Cell is proposed. The reoomwei^ione inelod* 
the purifioation of mercury by treatment with a nln^o mdd 
solution of merouroud nitrate (ZL Phys. Ch4m«» 98« fiU>i 
and subsequent re-distillation in a vacuum at least twice ; 
the preparation of pure cadmium solphale by xe*oiystal<* 
lising the pure commercial salt, and selecting <mly the clear 
crystals I and the preparation of cadmium amalgam and 
mercurous sulphate by electrolytic methods. TheH-form of 
cell is recommended. (See also this J., 1904, 665.)*~A. 8. 

Aluminium Anodes; Colloidal Preoipitatiam upon-—*-. 

W. R. Mott. Elootrochem. Ind., 1904, 2, 444—447. 

The loose incoherent aluminium hydroxide which is formed 
at an aluminium anode in most electrolytes by the passage 
of a current, adsorbs acid from the solution, formiog a 
hard, dense, insoluble solid of great insulating power, ilie 
thickness of film which would bring al)out perfect insula- 
tion, varies with different solutions. Electrolytes containing 
acid radicals of high valency (citrates, phosphates, Ike,) 
give films of great specific resistance aud high dielootric 
strength, consequently such films arc thinner, aud lets 
coulombs are required for their formation. — R. 8. H. 

Refractory Materials in Electric Resistance Furnaces. 
E. A. J. FitzGerald. Electrochcm. Ind., 1904, 2, 
4a<i-.444. 

The author deals chiefly with the applications of sllico- 
carbides,” which are compouuuds of silicon and carbon, 
sometimes with oxygon, and are characterised as being 
amorphous and highly refractory j they can be converted 
into cr5'stalliDe carborundum at a very high temperature. 

It is shown that the heat conductivity of those materials 
is greater than that of good firebrick, so that they are mure 
suitable as a lining for the latter than for replacing it 
entirely. The electrical conductivity of the heat^ material 
is not sufficient to cause much leakage of current when it is 
u.sed as a furnace lining, at any rate for such temperatures 
at which it is otherwise suitable. Various methods of 
moulding and forming articles from silico-carbides we de- 
scribed. Glue, dilute sodium silicate solution and tar 
may he used as binding agents according to the particular 
application in view, li'or articles of great mecbanioal 
strength it is preferable to frit the material together by 
oxidation, a temporary binding agent, niioli as glue, being 
employed ; the process requires prolonged heating since the 
oxidation is slow. Carborundum, which is to be preferred 
for the higher temperatures, may bo formed into articles 
by similar methods or by ” re-crystallisalion,” which IB 
effected by heating the moulded matwal in the electric 
furnace to the temperature of its fiirmation, when the grains 
are found to adhere strongly. The paper conoludes with a 
description of methods suitable for the analysis of the silloo- 
carbides. — H. S. 11. 

Flours ; RIcaching of , hy Electricity, Balla&d. 

XVIII. A., page 1157. 

United States Patents. 

Electrode; Storage Battery ,and Proceet^ Making 

Same. E. A. Sperry, Cleveland, Ohio. U.S. Pat. 
778,685, Nov. 1, 1904. 

Carbon ATE of lead produced by precipitation eleotroIytioaUy,i 
from a solution of a lead salt, is roasted to expel owhm 
dioxide and leave a highly porons mixture of oxides of lend, ^ 
consisting of equal parts of litharge and mininm, The4nithU%^ 
are mixed with a soluble substance enable of eoaihliiiQg 
with and hardening the lead oxides, and the mixtute Is 
applied to a grid or support. The soluble shbstaiiee if 
dissolved out, thereby leaving relatively large feeder^^pdioi 
extending through the porous active material.— B. N. 

Furnace t Electric . C. P. fltoiometi, 

N.Y., Assignor to General Electric Co., New Ywfh» 

Pat. 773^21, Nov. 1, 1904. ^ 

Bee Eng, Put. 15,980 of 1900 j Hbk 3., 1901* 977.>-*1fc 
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XlR iw^ ^ tfae Jiitn ineliidiMi a imtiiig cbamber at Ita 
iitwfioriStli' ati Adjacent heating oham'^, ot with a ^ica 
^ j|;i|4ti^g chamb^fi or boKes at ita l^ae. An auxtliaiy 
6oQr ia spaced from the base of the kiln, so as 
to tph^ retnro flues oommauicating with the bottom of 
oaiw' heating chamber, the auxiliary floor extending iWo 
each heatipg chamber. Walls or partitions extend up- 
wards froip the auxiliary floor, forming flues leading from 
each beating chamber, and discharging into the top of the 
Treating chamber, each wall also separating the treating 
(‘hamber from one of the heating chambers. Electrodes are 
arranged within each heating chamber, and produce an arc 
or arcs for beating the gases, so as to cause a circulation 
through the treating chamber and back to the heating 
chambers. Means are used for controlling the circulation, 
and for peveuting the admission of air for the support of 
combustion, and a continuous circulation of the same air 
IK thus maintained through the several parts. An adjust- 
able inlet to each beating chamber provides the latter with 
air, and an «4j”stable outlet in the return flue displaces a 
portion of the circulating gas. — B. N 

Accumulator Platen ; Procees of Elect rol^tically Producing 

Lead Peroxide Laycrn upon Positive . J. Diamaut, 

Eaab, Austria. U.S. Pat, 774,049, Nov. 1, 1904. 

.See Eng. Pat. 0954 of 1903 ; this J., 1904, .370.— T. E. B. 

Electrolytic Apparatus. A. Brichanx, Brns.sels, Assignor 
to the Solway Process Oo., Syracuse, N.Y. U.S. Pat. 
774,230, Kov. 8, 1004. 

SEK Eng. Pat. 7471 of 1898 ; tbi^ J., 1899, 37C.— T. E. B. 

Flour I [A7crO-<r] Process of Treating [iJ/mcAiny, ^r.] 

. J. M. Williams. U.S. l*at. 769,522, Sept. 0, 1901, 

XVlII. A., page 1158. 

(B.)~-ELECTllO-METALLUllGV. 

Lead, Commercial ; [^Electrolytic Determination of Im- 
purities in -]. A. llollard and L llertiaux, XXUl. 

•page 1162. 

Tin ; (hmmercial, and its Alloys t Analysis of . 

A. Hollard and L. Borfiaux, XXIII., page 1102. 

English Patent. 

Electrical Separatim of Granular Materials / Process of 

and Apparatus far the . E'. (). JSchnelle, EVankfort- 

on-the-Mainc. Eng. Pat. 13,48i), dime 14, 1901. Under 
Intermit. Coiiv., June 15, 1903. 

See Fr, Pat. 341,068 of 1904 ; this J., 1904, 1098.— T, E. B. 
Erknch Patent. 

Zinc ; Process and Furnace for the Electrical Extraction of 
— % A. Edelmann and N. Wallin. P>. Pat. 344,832, 
July 16, 1904. Under lutemat. Conv., July 23, 1903. 

Skk Eng. Pat. 16,205 of 1904; this J., 1904, 1035.~T.F.B. 

XIL-PATTT OILS. FATS. WAXES, 

AND SOAP. 

Fatal Enzymic Hydrolysis of . S. Fokin, ( hem. 

- Kev. Eett- u. Harz-Ind., 1904, U, 118—120; 189—141 ; 
167—170; 193—195 ; 224—226; 244—247. 

There is no difference in the enxymic action of different 
varieties of castor seeds, the same amount of fatty acids 
being liberated from almond oil by seeds from different 
garden varieties and from the ordinary castor plant. Nor 
does keeping the seed for a loug time appear to have any 
perceptible Influence on its enzymic activity. Variations 
in the tcropcniture between 20° and 35° C\ have also no 
influetioe on the results in tbe ease of liquid fats, but wh^ii 
treating solid fats it is advisable to keep the temperature 
near the higher limit, Connetein, Hover, and Wartenberg, 
stated (this J.j, 1902, .1541) thaf the ampunt of water 


/ requiMBdftto’nbtisn the tnaxiihum of hyiM^ 
r«la£k«ifhip to ihe amotmt of fat, but the AtitiSoT bOnMes 
I ^lat (he quantity of seeds is the determining factor, i# too 
water he. added, the excess is speedily sepanitedifroni 
the emitisioii, and the amount retained by the seeds ohn be 
oalonlftted fairly closely. Thus in four expeidments in which 
tbe proportions of seeds were as 8:4:2:!, the amounts 
of water ic the seeds and emulsion were as the 
spootive square roots of these numbers arranged in similar 
ratio. As regards the influence of the amount of water 
on the yield of fatty acids, the author conobides that when 
the castor seeds are used in the proportion of 20 to 40 per 
cent, the influence of this factor is not very great, but (hat 
with smaller amounts of seeds (5 pei cent.), variation in tbe 
proportion of water ha» much more effect, this being 
attributed to the readiness wiih which small amounts of 
seed separate from the emulsion. If 40 per cent, of water 
be used (with 5 per cent. Of seed) the glycerin golutioo will 
have a concentmtiou of aliout 20 per cent., whilst if the 
water used for washing be included, the concentration will 
be about 7 to 8 per cent. 1'hi* glycerin requires purifioation 
from albuminoid matters, &o. The concentration of tbe 
acid (sulphuric, hydrochloric, &c.), mu.st fall within tbe 
limits of N/20 to N'120, corresponding t(» the limits (of 
seeds employed) .5 to lO per cent. With small amounts of 
acid the process is slow, whilst a concentration greater than 
N/10 may completely destroy the enzymic action of the 
seed. When the mass is properly mixed the quantity of 
seed used has no influence, at all events within the limits of 
5 and 40 per cent. Under the proper conditions, a yield 
of 90 to 95 per cent, of fatty acids can lie obtained within 
two to three days. The more thorough tbe mixing and the 
greater tbe amount of fat used the higher the yield of fatty 
acids. Solid and old (rancid) fats are not so readily hydro- 
lysed. The hydrolysis can be started hy means of carbonic 
acid or hy the addition of ffee fatty acids. The nature of 
the oil or fat makes little difference, except in the case of 
those containing fatty acids of low molecular weight. The 
author states that the fatty acids obtained hy this process 
are susceptible of being rapidly bleached. It is not easy to 
separate the aqueous glycerin solution from the residue of 
seeds. The author was unable to obtain the enzyme in the 
form of a solution. Attempts to use pancreatic juice in a 
technical process were unsatisfactory, the objections being the 
cost, the slow ness of ihe h\ drolysi**, and the constant attention 
needed for the addition cf fresh alkali. Moreover, the final 
products are inferior to those obtained by the castor seed 
process, and the glycerin can only he separated by salting 
out with sodium chloride and alkaline lye-s, and is then 
much more impure than tliat separated from ordinary soap 
lyes. (See also this J., 1904, 259, 614). — A. M. 

Copra Oil} Saponification of by Cytoplasm. E. 

Urhain, L. Saugon, and A. Feigt. , Bull. Soc. Cbim., 

1904, 31, 1194—1198. 

Tjik presence of free fatty acids in copra oil appears to exert 
a retarding influence on tbe saponifying action of cytoplasm^ 
The rate of saponification is found to vary directly witii the 
mean molecular weight of the free fatty acids present. It 
was ascertained, by arresting the saponification at different 
times, that the sajiooificatlon value of the neutral fatty oU 
remaining, and also the molecular weight of the fats formed 
was practically constant throughout the operation, whence 
it is concluded that the saponifying action of the cytoplasm 
is independent of the nature of the glyceride. This is 
contrary to the conclusion of C'onnsteln, Hoyer, and 
Warteuberg (this J., 1002, 1542), viz., that the glycerides 
of the lower fiiity aeid.s were tne last to he saponified, but 
this conclujsion was bused merely on the saponification of 
tributprrin ; in this case it is pointed out that it w the 
butyric acid which retards saponification, and eXpertuieota 
arc described which rhow that in the presence 10 per 
cent, of butyric acid (on the weight of oil used) no sapoui'^ 
fleation wu* effected in 24 hours.— T. E. B. , 

Hotneo Tdliout i Cdnfpositicn of . J. ipimont. 

JlTonhtitiiyi. Chem., 1904, ’ 

Borneo tallow i« Abo AAme given to the fAtobtaJii# 
the imit o£ diffeoebt varieties of DipUrocarpm^. lae 




F. ®. BlekfiilhA^ JEhndaliville, IwL 

jpw. mr. 2, im. 
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after removal 

in needles was evontoally'' obtain^. Tbie melted at 44 °”(f 
<87° €t after onoe melting), and had a saponidoation value 
of 18B’4 and iodbe value of 28 *0, and an elementary 
compowtiOB agreeing with tbe formula of oleodistearin. 
i^sHii'Glg^^asOi. (CiBHijjOj)^. Further crystallisation of the 
tiuhetances retained in the mother liquid yielded products 
with relatively high eaponiflcation values (2 1 8, 2 1 8) . From 
one of the fractions with saponification value 198, oleo* 
dipalmitin (m. pts., 33°— 34° C. and 28°— 29° V.) was 
isolatei. It was also concluded that glycerides of still lower 
fatty acids combined with unsatumted acids were present in 
tbe other fractions. 

Cacao Butter. — In addition to the oleodistc'urin found 
hy Fritzweiler an oleodipalinitin has been separated from 
this fat by the author. — C. A. M. 

Cottonseed Oil; Detection of in Olive Oil. 

E. Milliau. XXII L., page 1163. 

Degraa ; Notes on ike Analysis of — — . (i. Baldracco. 

XXIII., page 1163. 

Cholesterol ; IS' ew Reaction of — . (;. Ncuberg and 
D. Rauchwerger. XXIII., page 1163. 

English Patent. 

Fats ot* Fatty .Substances or the like; Cooling Melted 

. A. E. Iveson, Gamsborough, and A. R. Wilson, 

Brighton: Eng. Pat. 25,868, Nov. 26, 1903. 

The lat Ls heated until liquid or semi«liquid and subjected 
in a streum to the action of a blast (e.y., of chilled air), 
which projects it in a state of fine division on to a cooling 
surface, such as the periphery of a rotating drum, from 
which it is subsequently scraped. The stream of melted 
fat may fall vertical!}" and meet the blast issuiug from a 
nozzle at right angles. Claim is also made fpr special 
apparatus for this process, which is stated to effect uniform 
cooling of the fat and to a large extent prevent seeding.” 

-C. A. M. 

United States Patents. 

Halogenised Fat; Solidified , and Process of Making 
same. H. Wintemit/. Halle on the Saale, Assignor to 
the firm of E. Merck, Darmstadt, Germany. U.S. Pat. 
774,224, Nov. 8, 1904. 

,>»iiE Eng. Pat. 8430 of 1903 ; this J., 1903, 751. — T. F. B. 

Liquids Wrude Glycerin'] ; Process of Distilling . 

W. E. Garrigues, New ITork. U.S. Pat. 774,171, Nov. 8, 
1904. 

To prevent decomposition, the liquid (glycerin, &c.) is 
distilled in an atmosphere of steam. For this purpose the 
aqueous vapours from a previous distillation may be con- 
densed. This ** sweet water ” is evaporated at less than 
atmospheric pressure ; the steam produced is superheated 
and injected into tbe crude glycerin, or the like, in tbe still. 
The superheating is effected by the vapours rising from the 
.'dill, the glycerin vapours, being simultaneously condensed, 
giving off their heat to superheat the water vapoiH. ^ ^ 

Glycerin ; Recovering — — from Spent Soap Lyes. 
W. E. Garrigues, New York. U.S. Pat. 774,172, Nov. 8, 
1904. 

The liquid is neutralised with h mineral acid, and after 
separation of the insoluble fatty acids it is conoentra^ and 
then freed from mineral salts and volatile fatty acids, and 
Che concentrated glycerin solution treated with an aiauine 
.sabatanoe and sMad. Thus tbe lye my be ^tia^ 
Heed with sulphuric add, and alumminm ^ 

hvacit^tite ^ fnsdiAla fistiy amdih The 
IS concentrated and the separated mineral saltf tenmveti, 


. and 

the glycerin dwtiUod.—C. A. M. 

Fremoh Patent. . t . 

Fatty y Resinous, and other Substances ; Process, a»d 

ratus for Extracting by mans ef &ci Sokcbit, 

without Pressure, and with as great Safety a* 
of Cold Extraction. F. Geuoyer. Fr. Pat« 844,8 
July 18, 1904. 

The material is extracted by means of a solvmit heatbd to 4 
tviHperature below its boiling point The apparatus claimed 
for this purpose consists of a cylindrical extractor hcktcd 
by means of a steam coil and connected by means of aptidp 
with a lower reservoir containing the solvent. The tip* 
perature within the extractor cun be maintained at ^C 
required point by tlio introduction of more dold solvkht. 
After the extraction the solvent is driven into an evapid- 
rating vessel containing a steam coil, where it is evaporated 
at a temperature lower than its boiling point. The vapours 
are condensed in an adjoining vessel and the NCOVeted 
solvent falls into the reservoir, whence it can be pumpod 
again into the extractor. — C. A. M. 

Xm-PIGMENTS. PAINTS: BESINS, 
VAENISHES: INDIA-BTJBBBB. Etc. 
(.4.)— pigments, paints. 

English Patents. 

Oxide of Iron; Kilns applicable for Use in the Mantfaoiw* 

Qf . H. W. Hemingway, Walthamstow, Bsw*, 

Eng. Pat. 23,550, Oct. 80, 1908. , , 4 

The kiln is of the type described in Eng. Pat. 4001 of 1803 
(this J., 1894, 163), in which the blocks of copperas to 
be calcined are placed in a series of calcining pockets or 
chambers having removable tile covers and hmged doors, 

I tliQ hinges being formed as a single frame. ' Aooprdiimt' 
the present invention, the movable floor is “hinged to a 
piece of stout piping,” through which water is Oonstiiitlv 
circulated, the effect of which is that the. destructiou Of vflooo 
binge by burning is prevented. Tbe heating Is conduoted 
on the regenerative system. There are passages sUp^ 
ptyiog air and gas altornaiely to each of two eetg of 
front and rear flues alternating laterally with the calling 
chambers. The waste gases discharged traverse refiraotox^ 
material, whereby in turn the incoming air is heated before 
mixing with the gaseous fuel. There is special apparutos to 
facilitate the charging of die kiln with the blocks mcopperas, 
and tbe extremities of the calcining chambers are provided 
with protecting curbs, having grooves into which iVoo^vers 
fit, in order to diminish tho wear to which the briekwoxk 
round the upper extremities of tbe cakioing ehEpihMEi hi 
subject.— E. S. ■ 

Lakes [from Azo Dyest^s'l j Man^acture c/Nsw 

. H. E. Newton, London, From torm^ 

F. Bayer & Co., Elherfeld, Germany. Eng. Pai. 

; J 

SEEFr. Pat. 839,606 of 1904; thU J., 1004* riav-nT.**# J* 
United Statbs Patent. , 
Ftreprotf Paint or Coating. E. R. StOWtU, A|i4%iidr '^ 
A. B. NettJeton. U.b. Pat. 774,008, Nw. 7, I904i? Yl.) 
page 1148. ^ 

fwtHctH Patent. , 

Colours Kith a Ease o/Ma^uumsCas^imatelCIl^^ 

Hme. la, Princesse (iiAt ,0; 

’ •Otl/iAg. IW.... OJt lOAO 
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on metaHkJ smrflNiOf, such as stovea or boilora. Oil varaiiii, 
glue, Ae. are added according to the reqairements. 

— C.A.M. 

(S.)-BESINS, VABNISHBa 
EnoLisH Patent. 

Lac-Vei'ivatives ; Preparation of — - [for Lining Cans 
for Preserved Food], W. S. Bucklin, Phalaux, N.J., 
U.S.A. Eng. Pat. 16.800, July 30, 1904. 

The lac is heated in an inert medium, such as water or 
coal-gas, to a temperature above its melting point, so as to 
eliminate volatile constituents and leave a residue melting 
at a higher temperature and not imparting any flavour to 
food. A suitable method consists of heating the Itic in 
water for 28 to SO hours at a high pressure and teuipera- 
ture (SSO*^ to 352® E.). Ordinary shellac thug treated 
yields a tasteless product, which becoines slightly soft when 
heated, but is capable of resisting a very high temperature 
{e.g., 690® to 600® E.) -without charring or decomposing. 
Certain other lacs are converted into corresponding products 
in a much shorter time. For coating the interior of cans, 
&c. the substance is mixed in a flnely-divided state 
with alcohol (in which it is only partially soluble) and 
inert colouring matters, &c. if required. The surface is 
painted with this preparation, which, on evaporation of the 
alcohol, leaves an adhesive coating of the solid material. 

— C. A. M. 

United States Patents. 

Linoleum i Manufacture of . L. W, Seeser, Itaguhn, 

Germany. IJ.S. Pat. /'78,995, Nov. 1, 1904. 

See Eng. Pat. 17,971 of 1903; this J., 1904, 906.— T. E. B. 

Cement [for Securing Linoleum and the like]. F. Suter, 
iWlin. U.S. Pat. 774,286, Nov. 8, 1904. 

The cement consists of molasses (e.g., 65 kilos.), asphalt 
distillate (5 kilos.), rosin (25 kilos.), and alcohol (5 kilos.), 
with or without the addition of copal (10 kilos.). 

-C. A. M. 

French Patents. 

Fatty, Resinous, and other Substances ; Process and Appa- 
ratus for Extreading by means of Hot Solvents, 

without Pressure, and with as great Safety as in Methods 
of Cold Extraction. F, Genoyer. J*'r. Pat. 344,919, 
July IH, 1904. Xll., page 1158. 

Cement for Linoleum and similar Substances. F, B. Suter. 
Fr. Pat. 344,820, July 16, 1904. Under Internat, Conv., 
July 21, 1903. 

See U.S. Pat. 774,286 of 1904, preceding these. — T. F. B. 

(C'.)-INDIA-BUBBEB, &o. 

Latex of Castilloa Elastica and Us Coagulation. 

C. 0. Weber. Gummi-Zeit., 1904, 19, 101 — 104. 

The author, in reply to de Jong and Tromp de Haas (this J., 
1804, 990, 1036), maintains his view that the rubber is not 
contained in the latex as rublier, but in the form of a fluid oil 
surrounded by an albuminous covering. That the covering 
is albuminous and not cellulose or of a resinous nature is 
proved by its giving the iodine reaction, no ziuc iodide reao. 
tion, and in its being insoluble in alcohol. The author first 
observed the fluid nature of the rubber under the microscope, 
and verified it by sbaktug out with ether. On pressing the 
cover-glass the albuminous sac bursts and the contents are 
discharged, rapidly becoming a solid mass, owing, the 
author considers, to a polymerisation process, which view 
is confirmed by Harries’ well-founded polymerisation of 
myroene and dimyreene, as well as by the author’s observa- 
iitms of the ethereal extract of the Castilloa latex. De Jong 
and Tromp also state that solidified latex of Castilioa rubber 
is soluble in ether, but the author repeats his statement that 
ether does sot dissolve it. He has fosnd that incom- 
pletely polymerised india-rubber forms tfaick jellies with 
ether, wnieh he regards as emulsions, not solutions, whereas 


hh^ly polymerised qoalitieB are Ebsolutely issbluble ih thht 
solvent, simply swelling more or less. De Jon^ and Tromp 
dw Haas, on shaking ont the latex or milk, -with ether, ob- 
tmed 9 per cent, rubber solutions, which even then were 
thick and could not be filtered, whilst the author obtmtied 
43 per cent, solutions, thin and easily filtered. The author 
also confirms bis statement that Castilloa latex contains no 
tannic acid, but a considerable quantity of albuminous 
matter, up to 7 per cent. These bodies appear analogous 
to the caseins, and gave a strong biuret reaction. De Jong 
and Tromp de Haas quite fail to appreciate the difference 
between coagulation and precipitation, as they speak of 
the collation of rubber by means of alcohol, acetone, &c., 
which is purely precipitation and simultaneous polymerisa- 
tiou. The author is convinced that the sample of rubber 
examined by them cannot have been a genuine sample of 
Castilloa e/as/tca.— J. K. B. 

Caoutchouc; Study of Different Kinds of — . Exami- 
nation of some Latexes m Sicily. U. Harrie*^. Bcr., 
1904, 37, 3842—3848. 

The author examined freshly-collected specimens of the 
latex of Ficus magnolodides Borci and Ficus elastica. 

Latex of Ficus magnol. Borci . — On extracting the latex 
with ether a dark-coloured, aqueous liquid was left con- 
taining a reducing sugar. The ethereal extract was 
separated by filtration from mucous matter, probably con- 
sisting of albuminoid bodies, and, after evaporation of the 
ether, formed a bright yellow syrup, which on standing 
partially crystallised. By repeated treatment with small 
quantities of ether, the syrup was separated into a crystal- 
line, oxygenated compound, (CioHigO).,, and a white, elastic 
mass, pussesvsing all the properties of jmre Bara caoutchouc, 
except that when first iholated it M'as soluble in ether. 

Latex of Ftcus claMica. — This latex behaved in quite a 
similar manner' to the latex of Ficus magnol. Borci, except 
that the oxygenated constituent, (CioHjbO) 2) had a lower 
molecular weight, and was present in smaller amount. In the 
latex of Ficus elastica the oxygenated compound and the 
caoutchouc are present in about equal amounts, but iu the 
latex of Ficus magnol. Borci the oxygenated body forms 
the chief constituent. The author concludes that Weber’s 
view (see tliis J., 1903, 1200), that the rubber-yielding con- 
stituent of the latex is probably an aliphatic diterpene, 
(’.20H32. which is readily polymerised, has no sufficient basis. 
(See also this J., 1904, 990, 1036.)— A. S. 

India-Rubber Articles } Analysis of . W. Esch and 

A. Chwolles. XX.I11., page 1163. 

English Patents. 

Substitute for India-Rubber ; Manufacture of an Improved' 

. H. Tiebsen, Berlin. Eng. Pat. 17,579, Aug. 12, 

1904. 

The rubber substitute is prepared by heating a solution of 
amber resin in castor-oil with sulphur at a high temperature 
(180® 0.), cooling the mass, and treating it first with ozone 
and then with sulphur chloride in presouce of a solvent, 
such as benzol, and of calcium carbonate. — A. S. 

Os; Process of Making a Substitute for — [from 
Rubber], and the Article Produced by said Process. H. 
Birkbeck, London. From F. H. Brooks, Baltimore, 
U.S.A. Eng. Pat. 21,101, Oct. 1, 1904. 

See U.S. Pat. 774,645 of 1904, following these. — T. F. B. 

United States Patents. 

Cork Substituies [from India-Rubber] ; Process of Making 

. H. Brooks, Baltimore, Md. U.S. Pat. 774,645, 

Nov. 8, 1904. , 

Bubbsb is dissolved in a suitable solvent, the lolatioD 
mixed with sulphur and then with a “pulverised base,” 
after which the mass is heated at a low temperature to drive 
off the solvent. The mixture obtained is moulded, aa|d 
finally vulcanised, --A. O. L. 
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Buhber t PtoeeU Jbr Bmaimu^f aifd Regtmerating — „ I 
JU T. P«teweiit AMiOTur to JT. F. McOuiro, Akn^l Ohio* 
TJ.8. PiU. 774,787, Kov. 1004. ^ ^ j 

VuLOAiqim rubber w federated by heating it in a I 
10—15 per cent, fiolution of caoBtsc soda to a teraperatnw i 
near its boiling point, a pressure of about 200 Ib. per sq. in. | 
being applied, and then heating it farther with a solution of 
a soluble hydrocarbon or hydroxy-hydrocarbon (c.q., a 
1 — 10 per cent, so lution of phenol) io a closed veiel 
to a temperature of 300°— » 7 6“ F., whereby the fabrie is 
dissolyed.— T» F. B. 


HV.— TANNING: LEATHEE, GLUE, SIZE, i 

Tannimi} Preparation and Elementary Composition of i 

some Technically Important . T. Koerner and ' 

A. Petennnnn. Dcutsch. Gerber-Zeit., loot, 47 11.5-- ' 
126. Chem.-Zeit., 1904, 28 , Rep. 328. (See also this 
J., 1904, 1115.) 

The substances were extracted with hot alcohol and the 
iiltered solutions precipitated with ether. The first two ; 
fractions obtained by fractional precipitation, were found ' 
to differ considerably in composition, the last fractions very 
little. The following results were obtained from the last 
fractions ; — 

Tannin from j Carbon. Hydrogen. 


I Per Cent. Per Cent, 

Quebracho I ft.3'79 4‘Sl 

(Jak wood I {w^‘05 4*81 

Chestnut wood I 61*28 4*40 

Mimosa bark i 57*37 &’67 

Thus a quebracho tannin is easily distinguishable from 
others by its high percentage of carbon. Other tannins 
which contain catechu tannin {e.g., gambier and catechu) 
were also found to contain about 62 per cent, of wirbon, 
but can be re(!ogiiised by the fact that they contain 
catechin. — T. F. 11. 

Tanning Infusions and Extracts i Action of Saline 

Substances on . E. Nihoul. Bull. Assoc. Belg. 

Chim., 1904, 18, 185—198; 220—228. 

The action of saline substances on infusions of tanning 
materials is slight in the case of sumach ; but in the case 
of oak and pine, sodium sulphate causes a loss of tannin, 
without, however, increasing the turbidity, which is always 
present even when the extraction has been made with 
distilled water. This loss may be due to a partial con- 
version of the tannin into substances not assimilable by 
the hide, or to the formation, with, the salt in question, of 
a compound that is not retained by liide powder. Possibly i 
also the salt modifies the osmotic power of the hide, though ; 
no trace of tannin is found in the liquid after passing 
through a Procter filter. Moreover, the salt acts differently 
with infusions of quebracho, no loss of tannin occurring i 
in concentrated solutions of this material. In other in- 
stances the quantity of the precipitate formed is increased 
at the expense of the tannin, e^g.t with salts of lime and 
magnesia, though in some cases these also behave like 
sodium sulphate, partially converting the tannin into 
soluble non-tanoin. The latter sometimes plays a part 
in the formation of turbidity. Generally speakiDg, the 
presence of saline substances in naturai waters increases 
the loss of tannin occurring during the process of extrac- 
tion. This loss is increased by prolonging the exposure, 
precipitates being subsequently formed in the clear liquids j 
that have been used for analysis. For example, after the 
lapse of a fortnight, all the oak solutions had bec^e j 
turbid, except the one containing cidcium chloride, which 
exhibited traces of mycelial vegetation. In the case of 
pine infusion, however, the conditioni were reversed i and j 
of the sumach solutions, only that containing m^nesi^ j 
bicarbonate gave a deposit, the others remamii^ r*?!v ‘ 

the other haS, all the solutions oonummg this : 

salt deepened in colonr. With regard to the loss of tannin 


sustained durlsf the ptooeas of exbpimtioii, it is Ip 

advisable, when using water ohaiyed irith mineral mattbri^ 
to grind the tanning materials at fine aa poMibU, in ot^ 
to diminish the loas, though thle treatment increases the 
nQmbt.>r of fWigments of celUtubstanoe and therefore lowers 
the purity of the product. The tannin eztcaeta exanniied 
gave results similar to those furnished by the Infusiona, 
though the proportion of loss was imaher. The slight 
irregularities observed with the extracts may be due to 
differences of manufacture.— C. 8. 

Ukited States PAnuras. 

Digraa ; Note on the Analysis of — — . Q. Baldtaoco* 
XXI 11., page 1163. 

Washing and Tanning Hides or Skins t Device for 
K. Koenitzer, St. T^oais, Mo. U.8. Pat. 778,873, Kov. 1^. 
1904. 

A ituuM capable of being rotated is mounted upon a tauning<p 
vat. The periphery of the drum is oompoKcd of strips 
arranged at intervals apart. The strips have one edge* 
bevelled and the other straight, and each alteraale strip is 
detachable. The fixed strips are provided with pins for 
suspoudiug the hides to be tanned. — A. 8. 

Leather; Method of Making — — . W. MaomillaUr 

Palmerston North, New Zealand. U.S. Pat. 774,260,- 
Nov. 8. 1904. 

See Eng. Pat. 19,661 of 1902 ; this J., 1908,876.— T* F.B, 
French Patents. 

Leather ; Artificial — , and Process of Making earns, 
it. Picsbergeu. Fr. Pat. 344,787, July 18, 1904. 

See Eng. Pat. 15,029 of 1904 ; this J., 1904, 906.— T.F. B*. 

XVI-SUGAR. STAECH, GUM, Etc. 

Eowan Berries ; A New Sugar from — . G. Bertrand, 
Comptes rend., 1904, 189 , 802 — 805. 

Vincent and Meunier (this J., 1899, 58) detected the 
presence of a substance in the mother- liquors from the 
crjstnllisation of sorbitol, which they regarded as an ootite. 
The author has now prepared this substance, and finds it to 
be a hexavalent alcohol, a new isbmeride of mannitol and 
sorbitol; he names it provisionally sorbertfoZ. The mother- 
liquors are separated from the crystals of sorbitol, the sorbitol 
remaining in them is converted into sorhose by fermentation 
with the sorbose bacterium, the sorbose is prreipita^ by 
alcohol, and the residual syrup is treated with sul^urio noid 
and benzaldcbyde. Sorberitol is regenerated from ita benxal 
compound and rocrystallised; it occurs in the form at 
anhydrous pri-sm**, mi;ltiug at 75° C. and is very deliqueaceut 
in moist air. Its rotatory power in iO per dent, aolutiou at 
20° C. is [a]„= -3*58°. Two beozal derivative! We 
described ; the dibenzal compound, fairly soluble in boiling- 
alcohol and melting at 192° C., uud the tribenxal com- 
pound, only sparinjjly soluble, and melting at about 2^* C. 
The hexacetate of sorberitol is prepared by the action of 
acetic anhydride in presence of xiuo chloride { it erystimi|pes 
in hexagonal plates melting at 128° C., and posieaaiiig 
a rotatory power of [a]!,** --26*66° in 5 per cent, solntiou 
in chloroform. — J. F. B. 

Beducing Sugars ; SeparatioH or Isolaiim if — — • 
means of Aromatic Hydratines, G. VotoSek and H.. 
Vondr4oek. XXllI., page 1164. 

Rkodsose and Fucose / Enamtiornorphim qf*— ^ 

G. Votoiiek. XXIV., page 1165. 

Isomeric Olueosides amd Oedmetos^s t Hydroigsie if «-«-<*» 
by Acids and Enzymes, E. F Armstrong. EXUTt^ 
page 1165. 

Sucroclaetic Actions of Amde and Enegmee | CWfriPjff; 
beturesn the . £. F. Axmatrottg and -IL 
XXIV., p^t|i U65. ' V . 
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' ®iiGMiH Pxiriani.' ■ : 

Solutm»V W, yttil«bur#c. Iff. J., 
tJ.SX jfetlg.jBut. 11,864, JM«y24»iJM>4* Ultder IiueMiat.i 
8» 1803. , 

A waefsxilJk^thAn bag of filterclotb fata a eleeve formad at 
oii 0 ^ tfat ttj}per <?orners, tbe bag being otberwise completely 
oioted. A delivery pipe ia inserted into the sleeve and | 
ptateii along inside the upper edge of tfae fllter bag to tbe 
oppoaite corner. The bag ia caused to aaanme a aeries of i 
vertical folds by placing a clip along the lower edge. Several I 
of these baga are placed in a closed or open tank, the delivery J 
pipii* pttlaiiig water-tight through a aeries of holes formed i 
on the upper part of one side ; the other end of the tube, I 
inside the hag, resting on a ledge on the oppo.site side of the i 
tank. The liquid to be filtered enters the tank by a pipe in i 
the bottom, and the liquid passes through tbe filttiring <.loth ' 
into the bag, up tbe spaces formed by the folds and away by 
tbe delivery pipes to a trough on the outside of the tank, 
the insoluble matter remaining on the outside of the filter 
cloth.-- W, H. C. 

Gum Tragaaol} Manufacture of from Locust Kernels. 

R. (Jray, G. Osborn, H. B. Stocks, and H. G. While, 
Hooton, Cheshire. Eng. I’at. 27,186, Dec 11, 1003. 

Tuic kernels ore boiled for about ten minutes in wuier, and, 
after draining off the water, are kept moist for about 
24 hours. 'Tliey are then passed through one or more 
ordinary brush decorlicuting machines until the sliells are 
removed. If any colouring matter from the shells or the' 
shells themselves are mixed with itfae kernels, the latter or 
the gum extracted from them must ho treated wiih a soluble ; 
aluminium salt or a bichromate, in order to precipitate th<> 
colouring matter as a lake. The clear gum is then decanted 
off.~T, H. 1*. 

Dnitkd Statbs Patent. 

Sfarchf Soluble i Apparatus for Making , W. 

Browning and J. J. Barlow, Accrington. IJ.S. Pat. 
773,788, Isov. 1, 1904. 

i5EB Fr. Pat. 386,903 of 1903 ; this J., 1904, 449.— T. F. B. 

French Patents. 

Molasses i Process for SepaiUtina from Non- 

Saccharine Substances, F. Dlavati. Fr. Pat. 344,969, 
Jufy 19, 1904. 

See Eng. Pat, 16,760 gf 1908, this J., 1904, 874.— T. F. B. 

Xm-BREWING, WINES, SPIRITS, Etc. 

Mcdt I Presence of the Cell Wall in the Endosperm of 

Finished . A. li. Ling. Brewers’ J., 1904,40, 741 — 

742. 

In their researches cn the germination of tbe graminecp 
(thi* J„ 1890, 580;, Brown and Morris explained the 
phenomenon of “modification” as being ‘•co-tenninous 
whh the dissolution of the cell wall,” ».e., they concluded 
that, at germination progresses, the cell wall enclosing tbe 
staEcfa granules of the emiosperni is attacked and hydrolyi^ed 
by the action of an enzyme which proceeds from tbe 
soutellum and gradually extends, throughout the whole 
endosperm, with the result that the “mealiness” of the 
latter, which is, oharacteristic of full modification, is to be 
regarded as the consequence of tbe complete disintegration 
and solution of this cell wall. In 1896, Grills (this J., 1896, | 
464) showed that this view is incorrect, at any rate, .so Inr 
as Coutmental malts are concerned, and that the cell walls, 
although they are modified to some extent by tbe action of i 
the ensyme and are made invisible except when suitably : 
stained, are still present in the finished malt. Hiuce tbe 
original view of Brown and Morris has remained to a i 
large extent prevalent in this country, the author has | 
conducted exj^riments in order to decide whether the , 
longer germination which is given to English malts really i 
does rtuntt in the complete diSsolation Of tbe ocH wall in { 
the endosperm, as suggested fay those ofaServeif. For this l 


ptLtfami sacHottsware cut IWm ffnisfaed En^Bidt~nli4t!do^ 
both in tl^longitudiiial tr^iusver^S djreOf^s.^ 
these sections were examined, after stainiog with 
red, the cell wall was plainly dtsccrnihle in all of thetp tmd 
was, moneovor,. praetiaally ooneWmons throughout tfae svfahlc, 
endosperm. This observation, is illahtmted by; lincro- 
photogta|ihs, two of which (Figs. I and 2) are faerogivefa, 


Ffo. 1. 



Hence it is shown that the conuluHtons of Grfiss are equally 
valid for EngHsh malts Ss fur Geruiiau malts, and ^t^to 
suggested that the modification Of the cell wall, which dees 
undoubtedly take' plafae, w confined to sdtae ihlS resistant 
constituent of this Wall (c.y., the stabs(n),'tlie prodnats 
the hydtolysis ot t^hich 'will probably' be fhUa* as 
the oarfaohydrste tmttfttltueuts of the aqueous' Of- 
the malt.~^J. F. B. ' * ’ * 




Dm. 1*. ' • 'f md patent . 'asfr^LiAsaitiii. 


Malt ; Action of ^^mxMthpde on the Diasiatic Power 
o/— Soottlo and von liosxloffy. Oestm. Clwm. 
thirongh Brewers* J., 1004, 40, 73S, 

Tub iaAorti steeped green malt fot t short time in Solutions 
of formaWtehyde, afterwards washing out the latter and 
determining the diastatic power. In all case? the formal- 
dehyde was ibund to have had a remarkable stimulating 
influehoe on the diastatic power of the malt, but on the 
other hand the addition of formaldehyde produced no 
increase in the diastatic powers of malt extracts. The 
reason for this influence is so far unexplained, but the 
treatment has been practised on the large scale in the 
distillery (see tins J., 1904, 674), the malt being immersed 
for tw6 hours in a 2 per cent . solution of formaldehyde. 
I'he authors consider that their observations tend to con- 
firm the hypothesis that formaldehyde plays a part in the 
degradation of starch in the green plant.— u. F. H. 

Saccharomyretes i A JVcfo Member of the Famity of 

ffie . 11. ?tchioning. Woch. f. Brau., 1904, 2l, 

G91-j-^693 and 717—720. Comptes rend. trav. Lab.de 
Carlsberg, 1903, 6, 103. 

Thu author bus isolated from the cartli of a meadow on the 
St. Gothard a species of a new genus of yeast, which he has 
named Saccharomycopnu capsularis. It develops rapidly 
in wort in the form of ellipsoid and oval cells resembling 
those of <S. Pastor ianus, (In the second day small surface 
growths of mycelial cells appear, and after about a month 
The film uhich has formed on the surface may have reached 
a thickness of 2 cm. In yeast-water media the mycelium 
readily develops asci, each ascus containing four spores. 
The individual spores are round in one direction and 
oral in profile; they possess a double membrane, 


author dutt 

of th^ main wort rtutting lto|» Vmmr 

callyHho doosi^ thpold r»wa giwwlwiif -at all 
in reality it vama at aiftartnt att^peo 
This circumstance is attributed to the Water used fbr 
rinsing variotui parts of the upiuniUiui jl^fort^ alter the 
transference of the maah and to leakaga^.nfvljba spatgmjg 
pipes ; tnoh water does not mix oompletelj with the mesh, 
hut is localised mainly at the top and boUom. Wn«a all 
the main wort has drained off, the bed of gnuns is raked 
up and is then more permeable than before. The author 
has studied the principle of the sparging process fai the 
laboratory, working by upward displacement. On imtjjdblf 
the speed of the washing water it was found that a fitter 
current of water gave a mote rapid extraction hut ^t 
it required a vastly greater quantity of water to ooni|deto 
the exhaustion. Hence the necessity of spargl?)g fhi^y 
order not to dilute the beer too largely. Curves were plotted 
showing the progress of extraction daring sparging on the 
large scale, and the variations in the density of the liqnom 
running from different taps according to the different aaress* 
drained by each and to variations m the permeability of 
the bed. These curves always descend veiy rapidly at 
first, but if the middle portion be too Steep it sbo^S t|l4f 
the taps are open too widely, with the result that irregu- 
larities will be encountered towards the end, when, owing 
to equalisations caused by the last liquors draining ivtay, 
the density of the runnings will actually rise again after 
their collection has been stopped. So for as yield is 
concerned, it makes no difference whethoi* the bed of ^rahat 
be raked over once or several times, and the author shows 
that time i« saved by not raking more than once, f.e., at the 

KJvni III , v..^ V.... V. .. - - , - beginning of the sparging j but if there are pockets ctf 

chamctU which consthutes tlm chief differentiation between | grain? which are so compacted as not to yield up their 


this now genus and that of (he Saccharomyoes. When 
viewed in profile, the fporc^ show a fine line or sesm which 
divides them into two unequal parts. When the spores ger- 
minate, tlie exosporium splits open down this se^, forming 
two capsules jointed together at one point, whilst the new 
cells grow out by bmldmg from the open side and show an 
early tendency to as-ume the mycelial form. When the 
growth of yeast i.s treated with strong sulphuric acid, the 
whole of the mycelium and yeast cells dissolve, leaving 
behind the spores, Avhich are resistant to the action of the 
acid but whicli show a chaTacteristic rose-red coloration. 
This coloration is attributed to the presence of a cork-lilte 
constituent in the exosporium. Growths on solid substrata 
have a greyish-white, silky appearance ; they liquefy gelatin 
aud on some media they become red or brown lu colour. 
This yeast ferments maltose, dextrose, levuloso nod 
d-galaptose, but not urabiiiose, raffinose, milk sugar, nor 
cane sugar ; it secretes no invertase. The optimum 
temperature for vegetative groivth in beer wort and lor 
sporulation is from 25" to 2S" G. Sporuintion does not occur 
above 35° C and uo growth takes place above 32-5 h. In 
beer wort containing 13-6 per cent of total solids, this yeast 
produced 5*66 per cent of alcohol by volume aticr -7 days 
and 7-15 per cent, after 7 months at the ordinary tempe- 
rature. The description of the new genus Saocbaromycopis 
i^L3;jadiug' and endosporogtmous yeasts ; the spore 
posMBses two membranes and germinates by bu mg. 

6nly species yet known are ; capsularts, desenbed above, 
^nd guttJatus, Eobin, previously called 
yuttulatus or Saccharnruyees guttuiatue, discovere y 
Robin in the intestine of the rabbit.— J. F . B. 

Wort} Sunning off the ^“‘‘^**** 

Woch. f. Brau,, 1904, 21, 699—704. 

U muning off the wort from a decoction rnwh through the 
«f .he a certain ^ 

farther .ttenlioo; i* «rt arf dil 

the whole W the nmhiiig off t^lter but 

reaPtding «» flOnwqnent turbidity of • _ 

. ^TitytMatarWOttyW * laW .hig« b ? ^ 


10 the sparging water, the bed may with advantl^ be raked 
up in the wet state without draining off. — J. F. jB. 

IVin.~P00DS: SANITATION : WATNE 
PUEIFICATION. & DI8INPICTANT8; 

(il.)— FOODS. 

Flours i Bleaching of — — by Electricity. Balland. 

Comptes rend., 1904, 139^ 822—823. . ^ 

The author has examined a sample of flour prqdttoe41^ 
the ordinary methods, atod one of the same flour bleaehed 
by treatment with electrified air. The colour of too latt^v 
was distinctly whiter, but its odour and flavour Wire 
agreeable. The only modifications produoed by bleeehing 
capable of being detected by analysis were those of the fatty 
matters and the acidity. The fats, after the eleotrioaj IWa^- 
mont, had become slightly rancid, they were less fluid and 
paler in colour ; the yellow oil of the wheat, which is highly 
aromatic in freshly ground flour, had been oxidiseff aud 
partially converted into white fatty acids, soluble in aibstilate 
alcohol. The acidity of the flour had Increased flfoin 
0*0147 per cent, before treatment to 0*0196 pur cent, after 
treatment. The examination of the gluten and uxperiuieirtt 
on the bread-making properties of the flottr showed that 
the electrical treatment bad oototily bl8ari>ed>th#flonr.^gt 
had also ** aged ” it, with loss of flavouei— J. F, B. ’ ^ ^ * 

Celery ; Constituenis of . U. Bamberger and , A* 

Laudsiedl. Monatsh. f. Cheio., 1904, 26, 103(1— li>84, 

1 In addition to mannitol, the authors have found that espaea- 
' gine and tyrosioe are normal constituents of oelery, The 
I amount of asparagine isolated from the 'foobstoBur of 
diflbrent specimens of the phtnt was nearly thr ie«ie» 
62 arms, of the freSh material yielding 0*3 grm., nfldht ,4110 
amount of tyrosine was very-small. Lenoine coeld acftflm 
detected.-c. A. M. ^ ■ ' ; ' 

Bnouea F*a,t*nw. , _ , ^ ‘ 

Milk Powder ; Production cf Milk in the Form dneiMm #e 
, applicable aloo to tike Tfuatmm* of otkor Sdumm 
eonlainimg FaUy B. B. F. 

wm, Bng* F«.,W4fl,kjtewh W., im, :;4 - 
Thb milk, or any anttogotts eolati^ 
fine fietes or bodiee fnriiisMvrith fitto mdfleoi # 
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anfl U tHmi SiHfd at a high temperature. The preliminary 
aiftiDg proiieM breaki up iho fatty partidw and fixes them 
ia the liquid, «o that, when the resnmng powder is dissolved 
in water, the fat does not rise to the surface.— -T. fl. P. 

Lac- Derivatives t Preparation of f/or Lining Cans 

for Preserved Food]. \V. S. Buckliii. Eotf. Pat. 
16,800, July 80, 1904. XIII B., page 1154. 

United States Patents. 

Flour; Process of Treating . [Bleaching, ^c.] 

.1. M. Williams, Guthrie, Okla. U.8. Pat. 7C9 522 
Sept. 0. 1904. ’ ’ 

The process consists in decomposing, by electrolysis, water 
or other liquid containing oxygen, and by means of k blast 
of air introduced below the level of the liquid, bringing the 
" gaseous products formed into contact with the flour. 

— W. P. S. 

Vacuum Apparatus [for Milk]. M. Ekenberg, .Assignor 
I, to Martin Ekenberg’s Aktiebolag, Stockholm, Sweden 
U.S. Fat. 774,054, Nov. 1, 1904. 

t>EE Eng. Pat. 28,770 of 1902 ; this J., 1903, 158. — T. F. B. 

(J5.)-SANlTATION; WATER PURIFICATION. 
English Patents. 

Liquid Sewage or Sewage Effluent ; Apparatus for Dis- 
tributing upon Filter-Beds. H. W. Taylor' 

Newcastle*on-Tyne. Eng. Pat. 28,379, Dec. 24, 1903. 

The distributor consists of two parallel pipes i)luced 
between two water-wheels of comparatively long length and 
•small diameter. The pijMis and water-wheels extend across 
the filter-bed and are mounted at each end on a wheeled 
carriage, the carriages running on rails laid on the walls of 
the filter-bed. Openings are provided in tlie pipes for the 
delivery of the sewage to the wheels. The sewage supply 
trough is parallel to the side of the filter and is connected 
by means of a siphon to a valve box in eommuuication 
with the parallel pipes. 3die ends of the latter are 
alternately opened and closed at each end of the filter-bed 
by a lever-valve. The carriap is caused to travel hack- I 
wards and forwards over the filter by the movement of the 
water-wheels, the. axles of the latter being extended to form 
the axles of the carriage wheels. The end of the siphon in 
' the supply trough is automatically opened and closed, 
according to the flow of sewage, by means of a valve 
actuated by a lever and inverted bell, or by an ordinary 
l)a11-fioat. A tapped chamber at the top of the siphon is 
provided in order to start the action of the siphon. 

— W. P. S. 

Sewage t Method of and Apparatus for the Bacterial 

Puriiication of . C. Kremt'r and R. Schilling, 

Berlin. Eng. Pat. 20,889, Sept. 28, 1904. 

The apparatus consists of a vertical rotating wheel, around 
the circumfereuce and on the spokes of w hich boxes are 
suspended so that they always remain in an upright posi- 
tion. The boxes are filled with filtering or oxidising 
material, such as coke, slag, &c., and are so arranged that 
they can be automatically removed and replaced by fresh 
boxes. Sewage flowing into the boxes causes ihe wheel to 
rotate, the liquid drains through from each box into the next 
lower one, and finally into an outlet channel. The rotation 
of the wheel produces a strong current of air, and the filtering 
material is thus subjected to aeratiou both while covered with 
isewage and during the period between the draining of the 
filtered liquid and the reception of a fresh charge of sewage. 
When the sewage is under only a small •* head ” a 
horixontal wheel, rotated by external means, is used, with 
the boxes of oxidising and filtering material arranged 
around the rim. — A. 8. 

UnxTBD Statb» Patent. 

Waste Liquors t Device [Straining Apparatus] for ihe 
Purification of — . H. Kienseh, Chtrlottenbuig, 
Germany. U.8. Pat. 778,598, Nov. 1, 1904. 

Eng. Pat. 8896 of 19C9 { this J., 1902, 1064. -T. F. B. I 


Feekch Patents. 

Parity t Befuse Consuming and Gas Producing t 

L. Tobiansky. Fr. Pai. 844,699, April 28, 19M. 

See Eng. Pat. 12,.36l of 1904 ; this J., 1904, 878.— T. F. B. 

Garage and other Organic Waste; Apparatus for 

J. T. Fwke, jun. Fr. Pat. 844,811, July 15. 1904.^ 

See Eng. Pat. 14.483 of 1904 ; this J., 1904, 879.— T. F. B. 

Oil and Fatty Matters from Garbage and similar Organic 

Befuse ; Apparatus for Extracting . C. 8. Whftftl- 

^jeht and J. T. Fiske, jun. Fr. Fat. 344,812, July IS, 

See Bug. FiiL 14,482 of I904| this J., 1904, 879.— T. F. B. 

Liquids from Solid MatUrs; Apparatus for ExtracHug 

C. K. Wheelwright and 
J. T. hiske, jun. hr. Par. 344,910, July 15, 1904 

See Eng. Pat. 14,484 of 1904; this J., 1904, 903. -T.F.B. 

Oil and Ealty Matter from Garbage and other Organic 
and Apparatus for Extracting . 

3«,046!?.i;'T5?'l4“““ 

8r9«'^7909-'F 

(C.)— DISINFECTANTS. 

M^euric ri‘loride ; A JVeu, Cause of the Dissociation 
/r V J Ivjlucnce on the Antiseptic Properties 

It is found that solutions containing mercuric chloride and 
ammonium chloride (as used for disinfecting purposes) when 
made with tap AVbter, become turbid on dilution, and a white 
precipitate eventually forms. Ou washing this with cold 
w'ater, a yellowish substance was obtained, having the com- 
position NHggU.,. The conditions necessary for the forma- 
tion ot this precipitate are those associated with « temporary 
hardness, and solutions made with distilled or even with 
boiled water remain quite clear when diluted. By replacinir 
the ammonium chloride by sodium chloride, the nature of the 
water used has no influence tm the stability of the resultiriff 
solutions. The original white precipitate, v^hich is obtained 
in quantity when sodium carbonate or bicarbonate is present 
appears to have the composition NHgaClg, 3NILCI In 
contact with water it dissociates into NlLCl and NHiiuCl.. 
the latter oxidising in contact with air and moisture. 

~T. F. B. 

English Patent. 

Disinfecting ; Improved Method of . A. Morffan 

London. Eng. Pat. 21.053, ipt. 30, 1904. ^ * 

One part of paraformaldehyde and six parts of carbon, both 
m a finely -powdered condition, are mixed with sufficient 
gu^m Iragacanth or other suitable gum to form a stiff paste 
which IB pressed into blocks and dried. When required* 
the blocks are ipiteii, whereby formaldehyde vapour is* 
gradually and uniformly disseminated.— A. S. 

XIX.-PAPER. PASTEBOARD. Etc. 

Wood Fibre ; Chemical Investigation of V. Grafe 

Monatsh. f. Chem., 1904, 25, 987—1029. 

Fkom the results of experiments described in detail, the 
author concludes that Wiesner’s reactions for woody fibre 
(vtz.p yellow coloretion with aniline salts, red oolMation 
with pMoroglucmol and hydrochloric acid, and colorations 
given by other phenols) are due to the action of thciw 
respective sa^tanws on certain constituents of the wood 
fibre, J^J^drochlOTic acid plajiog an accelerating part. 

He finds that wood fibre is not a ohemioal individimL^ttt 
consists, in the main, of vanillin, methylfarfond, and pyrt»- 
CBtechol, togethiT iriA couiferin whiph is partly comtened • 







with the oellu bie In the fom of an ester, partly in the 
ream, and imrtly to a ainall extent in the free state iu the 
meinbrane. He c^finna the statement of Tiemaun and 
Haarmann and of Hdhnel as to the occurrence in wood of 
small amounts of coniferin, to which tnust be attributed the 
blue coloration in the test with phenol, hydrochloric acid, 
and potassium chlorate. Vanillin can also be detected in 
the refuse sulphite lyes from the cellulose manufacture 
The green coloration given by wood with conoentrated 
hydrochloric acid (or better with hydrobroniic acid) is in 
all probability due to the methylfurfural in conjunction 
with the cociferin. The intensity of the colorations in the 
different reactions must be attributed to the fine state of 
diffusion of these bodies by means of the resin, and to the 
capacity of the cellulose to retain substances that have 
penetrated into it, as well as to the sensitiveness ol the 
reagents. Wood fibre has on the average arueth}! value 
of 48. The i) 08 sibility of preparing methylfurfural and 
pyroeatechol in a simple manner from cellulose, and the 
fact that there is nothing against the vamllm in the ligneous 
membrane having a similar origin, render Wiesner’s re- 
actions uncertain tests of ligiiification. The reddish-brown 
coloration in the so-called Maule’s reaction (which consists 
of treating chips of wood for five minutes with 1 per cent, 
potassium permanganate solution, washing them in water, 
then placing them in dilute hydrochloric acid, until the 
manganese dioxide disappears, and finally exposing them 
to the fumes of ammonia) is also attributed by the author 
to the same substances that give the colorations with 
Wiesner’s reagents. — C. A. M. 


more cMdily than eotteb. , With more tiwitbiibt 

there is a slight tettd«ttev to fom Ahmio at the obm 
similar to those of cotton, bnt the mato bufk of Qua 
are entirely broken down, the outer liyrar appearing to W 
form of irregular fragmeuts and the inner layers as a 
cloudy mim which shows a filamentous, tangled stmelnro 
under high piagniftoation. The resulting 5“ 
ever, traUsparout aud brittle, though os 
standing a high tensile strain.^-J. F. B. 
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KkOLISH PaTKN'TS, , 

and other Fibrous and Porous MaUtriaii or Com- 
jHiunds; Solutions for Treating T. Garc. Jkig. 

Tat. 23.786, Nov. 3, 1903. IX!, page 1148. 

Celluloid Non-injlammahle ; Process for Reftdennff * 
W. C. Parkin, A. Williams, and T. Cassoo, 

Kng. Pat. 28,212, Dec. 23, 1903. 

Ske Ff. Pat. 344,501 of 1904 j this J., 1904, 1 1 1 1 T.,P. Ik. 
United States Patbmts. 

'*• 

Paper [and Ink]; Snfeti/ Commercial . J. Rowi^ 

Ottawa, Canada. U.S. Pat. 774,585, Xov. 8, 1904. 

See Eng. Pat. 3909 of 1904 { this .T., 1904. 453.— T. F. B. 

Cellulose; Manufacture of . C. Kellner, Vienna. 

IT.S. Pitt. 773,941, Nov. 1, 1904. 


Paper Pulp ; lhaUvy of' and Longitudinal SpUttimj 

of the Fibres. E. Kirchiier. Wocheubl. f. Papierfubr,, 
1904, 35, 8411—3414. 


B’lr pressing and stamping the fibres of paper half-stuff in a 
porcelain mortar, it was found tliat the property of splitting 
up easily and completely iu a longitudinal direction i.s 
characteristic of the class of bast fibres : linen, hemp, and 
jute. The production of tliese lung fine filaments or 
iibrilljc, which are, of such great value in paper-making, is 
dne to the radial planes of cleavage and concentric ring 
structure of the bast fibres ; the pointed ends of the fibres 
do not split 80 easily. The characteristic knots and cross 
markings of the linen and hemp fibres disappear in the 
process of stamping; these two fibres split up in an exactly 
identical maimer. This property accounts for the three 
stages of disintegration which are the foundation of modern 
methods of beating, i.e , “ free ” beaten stuff, iu which the 
hast fibres are chopped up Avith sharp knives ; “ fine ” 
beaten stuff, consisting of cboppetl fibres the ends of which 
are subsequentl}’^ split up to a greater or smaller length into 
tufts of fibrilJm, and wet beaten stuff, in Avhich a certain 
proportion of the fibres are completely split up into long 
fibnilae, which lie in tangled masses between the still 
perfect fibres. Each method of beating imparts definite 
oharacters to the paper. The structure of the cotton fibre 
is very different from that of the bast fibres. In cotton the 
cell wall consists of a resistant outer layer or cuticle Avhich 
cannot be split, and an inner layer which is capable of 
yielding fibnilae, which, however, are not axial, but inter- 
laced together in spiral strands or network. This structure 
makes the splitting of the fibre difficult and always incom- 
plete, since the interlnciug presents no longitudinal planes 
of cleavage. The fibrillee only appear after prolonged 
stamping and are confined to the ends of the fibres or to 
places where the cuticle has been chipped off. 'Ihey always 
preserve their netted form and consequently do pot extend 
for any great length. The fibrillce of cotton have a coarser, 
softer character than those of the bast fibres and t^ir 
edges are less sharply defined. In the case of those flbires 
which have been crushed very flat without breaking the 
cuticle, this latter and the spiral inner U^ers of the cell 
appear to be welded together in a gelatinow, shapeless 
* m^s. The fibre of wood-cellulose pretents on dumtegratiou 
an appearance similar to that of the cotton fibre*^ but it is 
far less capable of withstanding energetic rnechamw tr^t- 
ment. Its structure consist! of an outer layer 
not split, and an inaet layer of f piralJf Si 

it 'breaks v(p itiio’ short piecfe8> when sharply beaten, far 


See Fr. Pat. 32C,.3!8 of 1902 and Addition thereto; this 
J., 1903, 817 and 1304.— T. F. B. 

Horn4ihe Substance; Elastic ,aud Process ofProdueing 

same [from Acetyl OMuiose], L. l.<ederer, Sulsbaoh, 
(iermany. U.S. Pat. 774,677, Nov. 8, 1904. 

See Addition, of Aiig. 22, 1902, to Fr. Pat. 819,724 of 1902 ; 
this J., 1903, 563.— T. F. B. 

Cellulose Acetate [£forn Substitute], W. H. Walker, 
Newton, Mass. U.S. Pat. 774,713, Nov. 8, 1904. 

SiiBSTiTCTES for liom, oelliiloid, &c., are produced by besU 
iug under pressure a stable cellulose derivative, such as 
cellulose acetate, with a phenol, such us thymol. Other 
claims relate to a new composition of matter ” containing 
acetyl -cellulose, thymol, and chloroform. (Ooiopare 
derer, Addition of Aug. 22, 1902, to Fr. Pat. 8 1 9,724 of 1902 ; 
this J., 1908, 568.)— T. F. B. 

Cellulose Acetate. W. H. Walker, Newton, Mass, 

U.S. I'at. 774,714, Nov. 8, 1904, 

A CELLULo.sK ester of a fatty ncid (e.g., cellulose adetate) 
is “ modified ” by addition of thymol and castor oil, atid fhe 
mixture is “ attached to a support.” — T. P. B. 

FaancH Patb»t. 

Paper Pulp or other Fibrous Pulp ; Apparatm for BotU- 

ing, Tnturaling^ and Rejinitig . J. H. Ahnandgli. 

». Pat. 845,044, July 1 1, 1904. Under Intarnat. Oonr.^ 
Nov. 28, 1903. 

See Eng. Pat. 26,012 of 1903 ; this J., 1904, 1040.— T, P, B, 


ZX.-FINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EZTBACTS. 

Colloidal Silver Sails. C. Paal and P. Voss. little 

37,8862—8881. 

Thb authors describe the preparation and prepeftiigs ' 
colloidal carbonate, phosphiio, sulphide, chloridej hroilMlIir 
and iodide of silver. These colloidal sake were ohiiliahd ^ 
the action of the corretpondiog alkali silte on tk» 
tieo compound of oolloidat silver oaiMe (i^ln 
with sodinm protalbiiiate oriysilbihkte 





<?*-w*W«»«i!!-# GiMimimm 
M %»pM* rend., »»<«* m—7at^.v ... 

- th* yttri«k'«^- aftff the ^\f 

oxide and tbe gadoltnitiin 

otidM appear, each •neeesnivi fraction 1>eiiifc 
WSSSlSIu^ preceding one. The darketc vhoir 

ISg T^l^e epectrum of djsproaittfn. "t^am nearer 
^ give an ahwrption band at A - 4#1dentifMil 

h BcisbaudTan in 1895, and 

« by him to an element proviaionally dewgnated Z8. 

I^hree separate methods of fractionation (nickel -earth 
nmlA^'eaith-niUrates with intercalation of bismuth nitrate, 

, ™ ®*l»yl«triphates) the author has aeparated fractiona 
ahoa^g only the band A » 488. The oxides from these 
foltrtions are all brown, and contain peroxides; it has not 
yet been possible to decide whether these oxides are mix- 
turea^ of dysprosium and the element ZS, or whether they 
also contain another element which shows no absomtion 
spectrum.— J. T. D. 

'klkaiine Earth Tartrates ; SoluHlity of in Water. 

H. Cantoni and Mile. Zachovers. Ball. 8oc. Chim., 1904 
31, 1121— 1124. 

normal tartrates of strontium, calcium j 
and. barium was determined by heating the salt with water 
r:t a constant temperature for 10 hours ; the amount dis- i 
solved was determined, in the case of strontium tartrate, by 
*^iP^*^*^*°°*.*®^ calcium and barium tartrates, by pre- l 
eipitation with ammonium oxalate. The results obtained, ‘ 
as the mean of several experiments are as follows 

I Grms, of Salt dissolved in 100 c.c. of Water. | 

Temperatore. j - ^ i 

''0. i‘ Stroutium Calcium I Barium ' 

Tartrate, Tartrate. Tartrate 

C,H,0fl8r + tlH,O.iC4H,()c0a + 4H«O.: I 




^ preparation and pibl&i'' 


Sipce barium tartrate is much lees soluble than calcium 
tartrate, it is suggested that a barium salt might be used for 
decon^sing the potassium tartrate in the manufacture of 
tartanc acid. ,A Uhle of solubilities, calculated from the 
above figures, is given for temperatures from 0° to 60° C 
inclusive, at intervals of 6°.— T. F. B. 

Thioformic Acid. V. Auger. Comptes rend., 1904, 

139) 798 — 800. j 

PiiospRosva pentasulphide, P3S5, does not react with | 
formic acid even at the boiling temperature, hut sodium I 
netathiophospbate, NaPSj, obtained by heating together I 
eqalmoleoular proportions of phosphorus pentasulphide and 
•Mium sulphide, reacts readily with formic acid in the cold, 
with eyplution of sulphuretted hydrogen. On distilling the 
Z^o^ct at 30° — 40° C. in vocito, and condensing the dis- 
tniate at a temperature of about 20° C., crystals of unaltered 
fonwo acid are obtained, together with a very unstable 
liquid possessing the properties of a thio-acid, but which 
decomposes afker a short time, depositing a white amor- 
phous Substance with evolution c»f sulphuretted hydrogen. 
Analysis indicated that this liquid contained about 35 per 
cent, of thitformic acH, H.COSH. Sodium thioformate 
was also obtained by Kekol^’s method, by mixing phenyl ! 
formate with sodium hydrosulpfaide dissolved k absolute ' 
(ileohol, the salt being precipitate^ by ether after the 
jenahval of some of the alophol by djpil^ion. Sodium thio- 
fiwmatecrystaUisesin very deliqoejfiplL^ng, white needles. 

aqn^ns solution gives ooioar^Mhlipitates with salts 
^t^keaw metals, which, very unsuble* 

* ^ prepared sodium salt wi^h 

amd in ^ cold, and dniUing the fnrpdoct sa eacw, 
but a stpdy 5 its properties was not jposslhle, owing to its 
^**^^*^^* ^ aulphuretitod 


: S^rrsia-s jss/trsi;’ 

, 1 rerntrie acid are prodonedi alao this J., 1904 884.) 

' —A S 

pounds of the Thujone Senes. (). Wallacb Annaldn 
I i®04, 336, 227—280. (Compare this J., 1909, 124A) * 

i Thk author hw turned hie attention to the possible 

“o^'fleation of thnione, 
i pl'j-s'jally different isomeric forms of 

this ketone from suitable fractions of rarious oils, by pre- 
paiiuR the semicarbazoues under conditions excludins the 
I ^ isomeric changes, and separating the Imi- 

I wbazones by fractional crystallisation, a-ThuJon, Mwn,- 

: ratatory (a - - 9° to - 10^ , it forms two seniicarbazonTs, 

I one crystallising in rhombic prisriiB, m. pt. 186 ° 188 ° C 

, sparingly soluble in ether; the other amor- 

I phons, melting at ao» 0., dextro-rotatory to aboutX 
same degw'e as the first, but very soluble in ether. 

: P-lhujone is dextro-rotatory (a . about + 70") j it forms 
I and which IS obtained 

! i >74°-175°C., which are 

: stable at low temperatures, but which change at ordinary 

I temperat^s into rhombic prisms melting at 170° 172° Cl 

^ fvlf thujones are partially converted, one into 

I t? the action of alcoholic potaiih, but /8-thu- 

! hv ‘1. K* I™"''® fa*’® *>">jone» are converten 

j S 4 Sf.;:'£iS ,;:v'sjsr.i,ss 

I essentml oils, the author has established the fact that 
I tPaja oil contains practically only a-thujonei tansy oil 
contain, practically only fl.thnjonc [tanacetonc] , worm- 
w^ oil cODfains principally /S-tliujone together with a 
little o-thnjone j the oils of Ariemuia harrelieri and of 
I sage contain mixtures of the two isomerides. The second 
: *>‘6 isoxime of thujone, the 

I r.oxTuc r'f h T“*’ of tliujsmenthcne, and the 

I i50Xime of bj droxythujamentbone. — J. F B 

! , _ ' 

I »• Contribution to the Knowledge of Alkaloid at 

i KeacUons. IV . C. Reiohard. XXITT.; page 1168 

Codeine in Opium ; Detertnination of . C. E. Casoari. 

XXIll., page 1164. ^ 

United States Patent. 

CAW, Proc,-™ of Contmuou.ly Producing o«d 

^lesson. Cafen, France. tT.S. Pat. 
774,151, Nov. 8, 1904, 

See Eng. Pat. 17,202 of 1900 ; this J., 1901, 1139.— T. F. B* 
FttENOH Patents. 

Pr^ocateeh^ Aldehyde i Process for Prepanng bo 

a Fritzsohe and Co. Fd Pat. 

Intemat. Conv., Cot. 29, 
1908, ftnd Jditreh 10, 1904. * " 

See Eng, Pat. 15,784 of 1908 ; this J., 1904, 1043.— T. F. B. 


Alhg^^H^tiyfgroeateehols ; Pmsmfor Ptemtrimo * 
Forbwerke yoi^s Afeister, Lucias nnd BrSaW 

Att^ it^'ilSii lakemwM^ 



Dec. 15. 1904.] JOUBNAL ASTD PATBNT UTBEATUBK.— Ot. XXI., XXIL, * XXIU. 
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XXI -PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

United States Patent. 

Photographic Process for the Reproduction [tw Retie f\ of 
Plastic Objects. C. Baese, Berlin. U.S. Put 774,549 
Not. 8, 1904. 

See Eng. Pat. 5381 of 1902 ; this J., 1902, 1409.— T.F. B. 

XX1I.-EXPL0SIVES. MATCHES, Etc. 

English Patent. 

Explosives; New or Improved . C. J. Rusher, Capi- 

'fown, and G. VV. Baudinet, Cape Colony. Eng. Pat. 
7490, March 29, 1904. 

To a mixture of ammonium nitrate (5 part^^) and dimtro- 
benzene (1 part) from 0*.5 per cent, to 2 *.5 per cent, of 
ammonium carbonate is added. The ammonium nitrate is 
heated to 9(P C. and the ammonium carbonate .added. The , 
dinitrobenzene is melted, and part is imj)regnated with 
ammonia gas, the whole being mixed together hot to form 
the finished explosive. — G. W. McD. 

United States Patents. 

Chlorate Powder. W. M. Spore, Argenta, III. U.S. Pat. 
739,350, Sept. 22, 1903. 

An explosive, consisting of chlorate of potash, white of 
egg, and pith of cornstalks. — T. F. B. 

Blasting Powder. J. Tollner, Assignor to F. G. Dolcken- 
wandel and H, M. Grant, New York. U.S. Pat. 757,693, 
April 19, 1904. 

The explosive consists of potassium nitrate (1.5 per cent.), 
sodium nitrate (30 per cent.), sulphur (15 per tent.), spent 
tail bark (20 per cent.), horse manure (20 per cent.)^^ 

XXin.-ANALYTICAL CHEMISTRY. 

INORGAtHC-QVALlTATIVE. 

A.cetateSf Cyan ides ^und Lithium; Method for the Detection 

of . S. R. Benedict. Amer. Chein. J., 1904, 32, 

480 — 4b3. 

Acetates. — The method which is capable of detecting 
acetates at u dilution of N/500, and is applicable m 
presence of all strong acids, and of all weak aeids having 
insoluble silver salts, is based upon the facts (1) that 
unlike most weak acids, acetic acid has a soluble silver 
halt, and (2) that the acidity or degree of ionisation ot 
acetic acid is greatly reduced by the presence of an acetate 
The solution to be tested is freed from all cations, except 
those of the sodium group, nuule just alkaline with sodium 
carbonate, and treated with excess of silver nitrate. Altri 
filtering, the excess of silver is precipitated from the 
perfectly neutral solution by N/1 sodium chloride solutioiu 
and after again filtering, the liquid is saturated with 
hydrogen sulphide, and added to 2 c.c. of x / co a 
nitrate solution, which has been acidulated with two or 
three drops of N/l acrtic acid, and saturated with b>drogeii 
sulphide ^ ( A slight precipitate of cohalt sulphide ma> he 
piXmt in\he Jter solution, hut may be 
A copious black precipitate of cobalt sulphide forms 
immediately if the test solution contained an 

S/LW-For thi? detection of cyanides lu presence of 
thiocyanates and ferrocyaiiides, a method based upon the 
aeSrorcyamdes on the freshly 

Lrour, is'reoomm«n4ed. The soluwo « . 

made alkaline with sudium hydroiide, and 0 j to I c.o w 
N/‘*5 merouroua nitrate solution is introduced so i t, k 
a atave the ulkaUne ,so!»tion. a ring of , bl«k 


present, a portion of the precipitate will dissolve whilst the 
rest will becoint‘ light gray in colour, owing to the 
foriiiation of metallic mercury. The test is a more delicate 
one thon the Fmssiiin blue reaotiou. ^ ' , 

Lithium. — The solution to be tested is made alkaline 
with ammonia, one-tenth of its volume of N/5 dmcKlium'* 
hydrogen, phosphate solution Is added, followed by enougb 
alcohol to (produce a fairly heavy pr^dpitate, which 
remains permanent on shaking. The liquid is then heated 
to boiling. If lithium be absent, the preoipiuue will com- 
pletely dissolve, but if present, lithium phosphate will be 
precipitated upon warming, and the precipitate will not 
dissolve even on boiling. If the amount of lithium present 
he small, the solution will first become clear, and[ the 
precipitate of lithium phosphate will form on boiling.-rA. 

Sli ontinm and Strontium Chromate ; Michrochendcal De- 
tection of . W. Aiiteurieth. Ber., 1904, 37, 3882— 

3887. 

Strontium cliroiuiite exhibits a strong tendency to crystal- 
lise, and is tlms distinguishable from buriiiin chromate, 
whieh precipitates in the amorphous form. If to a dvtq* 
of N/4 strontium iiUrate solution on a microscope ulide, u 
drop of 10 per eeiit. potassium ehromati' solution be added, 
the precipitate under a mHgnification of 120 diameters shows 
I bundles or brushes of tine nt-edle-liko crystals, highly 
characteristic. I f the strontium solution be N/ lo or weaker, 
the precipitate fulls only after some time, and then copsists 
of short single or modified hexagonal prisms, requiring a 
magnification of about 500 to e.xliibit them clearly. Ihe 
same ciystals are obtained when ammonia in excq^is is 
i carefully fiouted on a solution of strontium chromate in 
acetic acid or a mineral acid. This form seems to be 
unstable, and tends to pass gradually into the needle-like 
form. Moist strouliuiu cliroiimte readily dissolves in acetic 
acid; dried at 120*0. it is more slowly attacked, but in 
lime dissolves eouipletcly. When, for purposes of analysis, 
an acid solution of siiontiimi chromate is reduced by 
alcohol and precipitated by ammonia, the hydroxide, even 
after re-soliitiou and precipitation, obstinately retains such 
quantities of strontia as to make the chromium determina- 
tion quite worthless. Stock’s method of precipitation by 
potassium iodide and iodate is quite applicable to strontium 
chromate, b'or the detection of barium, strontium, and 
ealcium together, tne author recommends separation of the 
tlioroughly dried chlorides by alcohol, aud examination of 
the residue for barium, precipitation of a drop of the 
' filtrate by potas.'^ium chromate, and microscopic examina- 
tion for strontium ; the rest of the filtrate is converted into 
nitrates, and these are separated by alcohol. Separation by 
potassium sulphate solution is not to be recommend^. ^ 

Nitrogen ; Automatic Apparatus for the Absorption of 
from Caseous Mixtures. F. Ilenrioh. VII., page 1146. 

INORGANIC-QUANTITATIVE. 

Sulphates ; Volumetric Determination of Soluble . 

M. Monhaupt. Chem.-Zeit., 1904, 28| 112,5 — 1126. 
The method given is for the determination of sulphates in 
alkali and alkaline-earth salts. A weighed quantity of the 
substance is dissolved iu water, and a solution coataimng 
known quantities of sodium carbonate and of potassium 
hydrate is added in excess to precipitate lime and mng 
uesia. The solution is then made up to a known volume, 
and filtered. An aliquot portion of the filtrate it neutralised 
with hydrochloric acid, using methyl orange as indicator. 
The solution is then boiled to expel carbon dioxide, and 
a known quantity of standardised barium chloride solution 
addetl. After cooling, the solution is made up to a known 
volume, and a portion of the flhrate titrated with sodium 
carbonate solution, pU«:»olphthalein being used as indioator. 
The titration can be ptriormed accurately, if about from 
one-third to ono-balf iert of 80— 90 per cent, alcohol he 
added to the solutkm, and the mixture warmed. The Unm 
. and magnesia originally present may be determined hy 
using a^known excess of standardised sodium oarbouate 
and^tasrium hydroxide in the first instance, Bn,d 
a portion of the filtrate , with standard aeid.sjclutiobj Uj|W| 
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in«tbyl orange gnd pbenolpbthalein as indicators. From 
tbe amooota of aOdium carinate and potaaiinm hydroxide 
cooiumody the quantities of lime and magnetia respeotiTelj 
can be calculated. For instance, a mixture of 15 grms. of 
salt (containing 0*31 per cent, of sulphuric anhydride), 
5 grms. of magnesium sulphate, and 5 grms. of crystallised 
magnesium chloride, was dissolved in 250 c.c. of water. 
40 c,t. of the solution were then precipitated with 50 c.c. of 
the caustic- carbonate liquor, made up to 200 c.c., the l.qi id 
filtered, and 100 c.c. (containing 2 grms. of the mixt oc) 
of the filtrate neutralised and boiled. 20 c.c. of N/2 barium 
chloride solution were added, and 100 c.c. of the cooled and 
filtered solution then required 6 '75 c.c. of N/2 sodium 
carbonate solution. This corresponded to 6*50 per cent, of 
Kulphuric anhydride and a gravimetric determination gave 
(j • 65 per cent. — L. F. G. 

Sulphates and Chlorides; Use of the Chromates of 

Barium, and of Silver in the Determination of . 

It. W. Andrews. Amer. Cheni. J., 1904, 32, 476 — 480. 

Sulphates. — The author recommended some years ago 
(this J., 1890, 828) a method for the volumetric determi- 
nation of sulphates, consisting in adding a reagent prepared 
by dissolving barium chromate in dilute hydrochlori(; acid, 
to the sulphate solution, neutralising, filtering, and titrating 
tlie chromate in the filtrate iodometrically. Jt has been 
pointed out, however, that the solution of barium chromate 
in hjdrochloric acid does not maintain its strength on 
keeping (this J., 1892, 711 ; 1898, 694). The author now 
finds that this objection is completely removed if tnchlor-* 
acetic acid he substituted for hydrochloric acid. Trichlor- 
acetic acid in concentrations between N/1 and N/2 is 
capable of maintaining permanently in solution one-sixth of 
lls own weight of barium chromate, and the solutions do not 
appreciably alter on keeping, so far as the concentration of 
chromate is concerned. 

('hlortdes. — The principle of using a re-precipitable salt can 
also he applied to the determination of chlorides, especially 
to the c(»loiiiuetric determination of small amounts, as for 
e.\unii)le, in water-analysis. Finely-divided silver chromate 
is agitated with the dilute chloride solution, the liquid is 
filtered or decanted; and its colour matched with that of a 
solution containing a known amount of potassium chromate. 

—A. S. 

Perchlorate; U eduction [Determination'] of in the 

Wet Way. F. Sjollema. Z. anorg. Chem., 1904, 42, 

127—128. 

Potassium perchlorate is quantitatively reduced to chloride 
by boiling with ferrous hydroxide in the absence of free 
alkali. 0*4 grm. of potassium perchlorate was treated w-ith 
a solution of 40 grms. of ferrous sulphate crystals in about 
100 c.c. of water and 25 c.c. of sodium hydroxide solution 
(sp. gr. 1*88), and the mixture boiled for three hours; 
25 c.c. of nitric acid (sp. gr. 1*32 — 1*33) were then added, 
and, after heating for some time, a further 25 c.c., after 
which the boiling was continued for about half an hour. 
While the acid solution was being boiled, the flask was 
provided with a device by which the vapours wera washed 
with water, the washings running into the flask. Tba 
solution was finally made up to 500 c.c., and 250 c.c. 
were titrated according to Volhard’s method. In seven tests 
the amount of perchlorate found, varied from 0*398 to 
<► ■410 grm,— A. S. 

Sodium Hydrosulphite j A ction of upon Metallic 

S^ts. O. Brunck. VII., page 1146. 

Sulphur in Irons and Steels ; New Method for the. Deter- 

nUuation of . H. B. Pulsifer. Chem. News, 1904, 

flMO, 280—281. 

Two and a half grms. of the sample are moistened with 
water in a broad 250 c.c. beaker^ and 20 c o. of chloric 
acid (sp. gr. 1*12) and a very small quantity of hydro- 
*fl^uorlc acid are a<tded. After the action has subsided, 
5 o.c. of strong hydrocfalorie acid ate added, the beaker is 
'Covered with a watch-glass, and the contents are heated to 
boiling. The residue is filtered off with the aid of the filter- 
Ipnap, washed two or three times with a little water^ drained, 


I and fused with sodium peroxide in a nickel crucible. The 
^ melt, after cooling, is dissolved in water and hydrocfalorie 
I acid, the solution filtered and the filtrate mixed with the 
main solution, which has, in the meantime, been treated 
I with 20 c.c. cf strong hydrochloric acid, and evaporated 
' ontil its volume is less than 10 c.c., in order to expel the 
i hydrofluoric acid. Ibe volume of tbe mixed solutions 
I should be about 100 c.c. Tbe sulphur is now determined 
in tbe usual manner as barium sulphate. The method is 
stated to give accurate results, and it is much quicker than 
t the usual processes, the time occupied from the weighing 
I of tbe sample to the precipitation of the barium sulphate 
j being only 20 minutes. — A. S. 

Tin, Commercial, and its Alloys; Analysis of — — . A. 
Hollard and L. Bertiaux. Bull. Soc. Chim., 1904, 31, 
1128—1181. 

1 Thk following methods are recommended for the detenniua- 
I lion of impurities in tin and its alloys : — Arsenic is 
determined by the method previously described by the 
I author (this J., 1900, 563). Lead, bismuth, and iron. — The 
I tin is dissolved in a mixture of hydrochloric acid and au 
' extremely small quantity of nitric acid ; excess of ammonia 
j is added, and sulphuretted hydrogen is passed through 
j the solution until all the tin sulphide has dissolved. The 
I precipitate is dissolved in hot hydrochloric acid containing 
I bromine, the excess of which is then removed by boiling ; 

the bismuth, lead, and copper are precipitated as sulphides 
I and the iron determined in the solution volumetrically. 

I The precipitate of suljihides is again dissolved in hydro- 
j chloric acid containiug bromine, excess of ammonia and a 
I small quantity of potassium cyanide are added, and the lead 
I and bismuth are precipitated as sulphides. The washed 
[ precipitate is oxidised to sulphate, and the lead and hisnnith 
' determined clectrolytically (this J., 1904, 207 and 839). 
j Antimony is determined by dissolving the tin in aqua regia, 
evaporating to dryness repeatedly with hydrochloric acid 
j to remove all nitric acid, adding a little sodium carbonate 
to render the residue alkaline, dissolving in sodium hydro- 
' sulphide and potassium cyanide and electrolysing. Copper 
I ana sulphur. — Tbe tiu (5 grms.) is aitackod with nitric 
acid, and tbe resulting liquid. See., evaporated to drynijss 
on the water-bath. The residue is treated with water 
acidified with nitric acid and washed on a filter ; copper is 
determined by electrolysing the filtrate, the residual solution 
being precipitated with barium chloride solution. Alloijn 
of lead and tin are preferably mixed with 10 times their 
weight of copper, and treated with dilute nitric acid, the 
lead being determined in the solution by electrolytic deposi- 
tion, as peroxide, after the stanuic <»xide precipitate has 
been removed. — T. F. B. 

Lead, Commercial [Electrolytic Determination of Im- 
purities in ], A. Hollard and L. Bertiaux. Bull. 

Soc. Ghim., 1904, 31, 1124—1128. 

Thb lead is dissolved in nitric acid and deposited on a 
platinum anode by using a current of about 0*2 ampere. 
Sulphuric acid is added to the residual solution, which is 
then evaporated and dilated ; nitric acid is added and any 
remaining lead is filtered off as sulphate. The copper is 
determined in this solution by eFctrolysis. Nickel, zinc, 
and iron are determined by tbe method previously described 
(see this J., 1904, 762). Sulphur is determined by evap- 
orating tbe solution, fi^ed from lead as above, to dryness 
with nydroohloric acid, dissolving the residue in diltite 
hydrochloric acid, mid precipitating with barium chloride. 
Ifor the determination of arsenic, the lead is heated with 
sulphuric acid, aod the solution distilled with ferrous sul- 
phate anil hydrochloric acid (see this J., 1900, 568). Zinc 
chloride is added to the residue irom this distiltatton, and 
tbe mixture is dittUled in a current of bvdroohlorio acid 
gas, antimony chloride passing over. The distillate is 
neutralised with ammonik, and the afitimotiy precipitated 
by memiB of inlphuretted hydrogen. The precipitate is disi- 
solved in a solution of sodium fiydrosulphide and potasmtim 
cyanide (see this J IMS, 512) and the mUivkony detkrfidhed 
by electrolysis, oBin|( a oorrent of (t* I ampdre. Sther is deter- 
mined 1^ prcciinta^g a nitric aeidi»olution Of the lead by 
hydrovUoirio a^ «&tolving the precipitate in potashes 
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. cyanide solution and electrolysing with a current of o* l am- 
pere. Hie depoBtled metal ie dissolved in nitric acid and the 
silver determined volumetrically by the thiocyanate method 
Bismuth and ftii.— A aolution of lead in dilute nitric acid 
is evaporated to dry nets, and the residue mixed with water 
and evaporated again. Ammonium nitrate solution is added 
and the mixture filtered ; the residue on the tiller, which 
• contains the bismuth, tin, arsenic, and antimony, is diUolved 
in hytlrocbloric acid, and precipitated by sulphuretted 
hydro/ten ; the arsenious sulphide is removed Irom the 
precipitate by treatment with ammonium carbonate solution 
and the antimony and tin sulphides by ammonium sul- 
phide ; the residue is now oxidised to convert sulphide 
into sulphate, the biamuih being determined olectrolytically 
(sec this J., 190-1, 839). The ammonium sulphide solution, 
coniaining the tin and antimony, is precipitated by means 
of hydrochloric acid, the precipitate dissolvt'd in sodium 
hydrosulphide and potassium cyanide, the antimony being 
removed as above. The tin is precipitated from the solution 
by hydrochloric arid, the precipitate dissolved in alkali 
sulphide and the solution evaporated to dryness; the residue 
is oxidised by means of potassium chlorate, hydrochloric 
acid added and the solution filteri-d, ammonium ovalate 
hcHig then added to the filtrate and the tin determined by 
electrolysing the hot solution, using a (.urrent of about 
1 amj^ere. — T. F. B. 

OltGAMC—QUALITATJVS. 

CotioH-Seed Oil ; Detection of in Olive Oil. K. 

Milliati, Comptes rend., 1904, 139, 807—809. 


Mot'phinei Cotdrihutiont to the Xaowltdffe of Alkai^nd 
Reactions. iK. — . C. Emohar4. Chem.-iJeu., IWI4, 
28 , 1102—1105. (See this J., 1904, 458 and 1110.) 
Morphine when added in small quantities to a solution of 
arsenious or arsenic acid with sulphuric acid, produces a 
fine purple-red coloration. The colour changes to viofet 
after 3 —5 days. The colouring matter is not extraotcl by 
ether. Atropine can be detected in the presence of mot- 
i phine by the production of a fnigrant odour. Htryohome 
with these reagents gives a dirty yellowish-green colofa- 
i tion; with brucine the liquid turns black on wattuiiig; 
j cocaine produces a black precipitate. Morphine suliflihle 
added to a concentrated sjluciou of atuicnony trichloride 
give a deep red coloration on warming Added to stan- 
nous chloride solution it pi-oduoes no change, even ou 
warming, till sulphuric acid is added, when a fine violet- 
purple coloration is produced. With atropine there is no 
change. When morphine is warmed with hUmuth chloride 
solution a yellow coloration is formed. Brucine mterferes 
with this reaction, hut atropine, stryohume aud cocaine do 
not. Morphine added to a solution of cohalt nitrate and 
sulphuric acid yields a dark red colour slowly changing 
to brownish-yellow; brucine interferes with this reaction. 
If cerium dioxide is triturated with sulphuric acid, mor- 
phine added, and the mixture warmed, a strong bluish- 
violet colour appears. It is not advisable to mske use of 
this reaction in the presence of strychnine, or hruoine, 
either of which gives a strong yellowish-red coloration ; hut 
it may he used in the presence of cocaine or atropine. , 


'fHK adulteration of olive oil by cotton -seed oil is generally 
detected by the reduction of silver nitrate on warming in 
alcoholic solution, or else by Halphen’s reagent [mixture 
of aniylic alcohol and carbon bisulphide containing 
sulphur]. Since, however, kapok oil and baobab oil 
[Baobab tree • Adansonia digitata] al8(» show both these 
r(*actions for cotton-seed oil, and since kapok oil is now a 
commercial product, it was necessary to distinguish betwt'cn 
these two oils and colton-sced oil. The author proposes ; 
the following .simple method ; -—The fatty acids of the oil 
are prepared, washed, anti dried; o c.c. of the fused acitls 
art* mixed in a test-tube with 5 c.c. of a I per cent, solution 
t)i silver nitrate in absolute alcohol : tiie mixtuif is shaken, 
and the reaction observed. The presence of even 1 per 
eenl. of kapok oil produces a dark brown coloration after 
about 20 minute^, at the ordinary temperature, baobab oil 
behaves in an exactly similai maaiier, whereas cotton-seed 
oil causes no reduction until the mixture is warmed. 

— J. F. B. 

Cholesterol; New ReaHion of . V. Neuberg and D. 

Hauchwerger. Festschr. fiir E. Salkowski, 1901, 279— 

285. Chem. Cootr., 1904, 2, I BM — 1435. 

Tiir tests known at present for cholesterol are given by 
phytosterol, coprosterol and hippocoprosterol as well as 
' by the typical cholesterol from gall-stones. With a mixture 
of 5-mcthylfurfural (or rhamuose) and concentrated sul- 
phuric acid, however, the typical cholesterol gives a 
characteristic coloration. A very small quantity of cboles- 
' tend is warmed with about 1*5 c.e. of absolute alcohol and j 
a trace of rhapanose added. After cooling, an equal volume 
of concentrated sulphuric acid is introduced so as to form a | 
layer below the solution, whereupon a raspberry-ooloured | 
ring is produced almost instant aneoualy at the zone of con- | 
.tact of the two liquids. If the layers be now mixed while i 
the tube is cooled by a current of odd water, the mixture , 
becomes intensely coloured, and when diluted with alcohol, 
gives a charactewtw dark absorption band in the grwn to 
■ blue regihn of the speotrum, between the lines K and b. It . 
the liquid becomes warm, it acquires a brownish instead of j 
a raspberry eoloar, and then given a aecond | 

band near the line D. Amyl or methyl alcohoj, lyie ^ or ! 
ttlaoiaJ twdtiu acid may be med in plane of ide^. | 
With piiytofterot the reaction faiU. or at , 

ooloraSm it prodnoed, with oeeaaionaUy an ' 

■band in the yelioar to grain portton | 

Kuniiar reaoiiona are ^v«n by vanoae^br^^o^ MW^ 
.^oBpouidt. among i 

*ydS^ C'laH* (oompatethu J., »«W. ®- 


I OBGANIC-QVANTITATIVB. 

Diyras ; Note on the Analysis of — — . 0. Baldraoco. 

Collegium, 1904, 383 — 885, 

There are two well-known methods for determining the 
unsaponifiahle matter: — (1) Methods by Which the grease 
is saponified and the iinsaponified matters diSMolved out 
from the solution of the soap by extraction with ether or 
petroleum spirit ; (2) Methods by which the uiisaponifiable 
matter is extracted from the dry soap. The author has 
compared these two methods for d^gras, and finds that they 
ahva) 8 yield different results. The second method of the 
two, is the more accurate one. — F. I). T, 

India-Rubber Articles ; Analysis of — . W. Enoh and 

A. Chwolles. (iumrai-Zeit., 1904, 19, 125-#126. C'liiis 

J. 1893, 4G7 ; 1894, 98B— 988 and 478.) 

Variofs moclificatiouH of llenriques* and Weber’s methoils 
for the analysis of rubber goods have recently been pro- 
posed. f ’heneau (this J., 1900, 780) suggests the extradtlou 
of paraffin with light petroleum spirit or chloroform, after 
extractions with alcoholic soda, acetone, and cold nitro- 
benzene. The Ruihors have satisfied themselV’es thkt 
paraffin is completely extracted by acetone if the sam|p|[es 
are properly prepared (fine enough ) and extracted fof a 
sufficiently long time. Obeneaii’s unsatisfactory results with 
acetone were doubtless due to the samples not being rolldd 
sufficiently thin. Bontio makes his first extraction with 
alcohol iutftead of acetone. There appears to he no ad- 
vantage if asphaltum be present ; as both solvents dissolve 
a small quantity (in the ca.se of Syrian asphaltum aboht I*.*! 
per cent.). Acetone also dissolves the unsaponifiahle mis 
completely, but alcohol only partially. Pontio, therelbrh, 
extracts the unsaponifiahle oils, together with theasphsltttin, 
by means of a mixture of spike oil and acetone. It apipl^taih 
to he immaterial whether the unsapon^able oils are 
ted with the paraffin or with the asphaltom. An OxpeHitteiit 
showed that alcohol extracted five-sixths of the paraffin in 
a specially prepared sample (contahdhg 91 per cant* of 
paraffin) in five hours, whilst acetone axtrobted the eMe 
m three hours. Henriqoes and Weber used cold nitroh^ 
zene lor the extraction of uaphaltum; Pontio uses a 
of 60 parts of spike oil and 40 parts of acetone, for 

six hours. The great difference between T ' " 
of the twh solvents and the tehd^cy hii 4^ 
rubber ng^as thhk lattet* flitthcd imposiffffie* 
extra^oo of the skmfile iftth ffietmotw aO^ OdIa'iffiBiKf Aw 
hot ice^nne, dad cola nttifpheiikim^, aab#^twiied tbd _ 
btned sulfur and mineral conltitaeots In efif lUmi 
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rcHidue, and oalculated from the difference the amount of 
rubber, with the aid of factors to correct for the lose of 
rubber due to small quantities dissolved by the various 
solvents used. 1'bis correction depends, of course, upon , 
the solvents used, and the factor quoted by him as an i 
example is not to be taken as a general factor, as assumed | 
by some investigators. For the extraction of unsaponifi- j 
able oils from samples of rubber which could not be finely i 
powdered or crushed, Henriques used ether, on account of ! 
Its iMjnetrative power being superior to that of acetone ; l 
however, apart from this, and in all other cases, acetone i*' | 
much the better solvent.— J. K. 11. ! 

Evductnq Sugars ; Separation or Isolation of — — hg 
Means of Aromatic Uydiazines. K. Votoeek and 
K. Vondnicek. Bcr., 1904, 37, 3854—3858. 

]n the separation of reducing sugars from mixtures it is 
first ascertained by preliminary tests (colour reactions, 
distillation with hydrochloric acid, &c.) what types of 
sugHi arc [ireseut, i.e., whether they are hexoses, pentoses, 
methyipeutoses, or mixtures of these). The content of 
reducing sugar in the syrup is then determined by 
Fehling’s eidution, and water added in such quantity that 
the piiqiortion of sugar is about 5 per cent. This solution 
IS then treated with an equivalent quantity of a suitable 
substituted hydrazine or its acetate, and the deposited , 
h>arazoue filtered off; to the mother liquor direct (it., i 
without .‘'Otting five the sugar by means of benzaldehyde or ^ 
formaldehyde) another aromatic hydrazine is then added ' 
to convert the second sugar into either a hydrazone or 
osazone. This operatiou is repeated, should a third sugar 
be present. The method has been applied to various niix- 
tiires of pqre sugars and iilso to the saccharine products 
of hydrolysis of arabinic acid (from sugar beets), gum 
arable, atnl coffee beans. — T. H. 1\ 

(Jodeine in Opium} Determination of . C. E. 

( uspiiri. Vharni. Kov,, 22, 348. J. Fharin. Cliiin., 
1901, 20, 4.08— 4G0. 

Fifty gnus, of opium are extracted witb water, the aqueous 
liquid is evaporated to ‘ifiO c.c., 5 grms. of barium acetatt 
are added, and the solution is made up to 700 c.c. with 
watei. The mecouic acid and re.sinous substances which 
are precipitated, ore filtered off and washed with cold water, 
'Vi and the tllHate and washings are concentrated, treated with 
a furthei 5 grms. of barium acetate, diluted and filtered, 
'I’hese operations are repeated until barium acetate pro- 
lUiccs no further precipitate. The solution is then con- 
centrated, a slight excess of a 10 per cent, solution of 
sodium carbonate is added, and the solution is filtered. 
Tlie precipitate which contains the thcbaine, papaverine, 
and iiarcotine is filtered off and washed with water, and 
the filtrate and washings are acidulated witb dilute hydro- 
chloric acid, and concentrated by evaporation. The greater 
part of the morphine is precipitated by adding excess of a 
per cent, solution of ammonia, filtered off, and washed. 

1 he filtrate is acidulated, concentrated, and again treated 
with ammonia to precipitate the remainder of the morphine, 
which is filtered off and washed. The filtrate is acidulated, 
concentrated to 70 c.c , rendered alkaline with weak 
ammonia, and shaken with benzene, which dissolves the 
codeine, but not the narceine. In the evaporation residue 
of the benzene extract, the codeine is determined by 
titration. By this method Smyrna opium was found to 
contain, in ^wo tests, 1 • 12 and 1 33 per cent, respeetively 
of codeine, Cisl^iNOa.HjO. — A. S. 

IXIV.-SCIENTIPIC & TECHNICAL NOTES. 

Elulio-actire Goa in the Hot Springs of Wiesbaden; 

Piesencc of a . K. Ileurich. Z. augew. Chem., 

1904, 17, 1757—1760. 

Tub author finds that the gas and water from the hot 
springs of Wiesbaden are distinctly radio-active. The 
stalactites present in the springs are also radio-active, and, 
unlike the water and gas, do not become inactive on 
keeping, although fresh stalactites are more active thsii 
those which have been removed for some lime. It is 


possible to make the water nearly^ inactive by freeing ik- 
from dissolved gases by boiling. — A. S. 

Carbon Dioxide ; Decomposition of — — by Light. 

A. Bach. Ber., 1904, 37, 3985—3986. 

The author found, some years ago, that when carbon dioxide 
was bubbled through urauium acetate solntion in bright 
sunlight, reduction occurred, whilst no reduction was 
effected by exposure of the uranium solution alone to sun- 
light, or by bubbling carbon dioxide through it in the dark. 
Euler has stated that uranium acetate solution is reduced 
by sunlight, either alone or when nitrogen is bubbled 
through it. The author, however, confirms his original 
observation, and attributes the difference between Euler and 
himself to impurity in one or the other uranium solution. 

— J. T. D. 

Aurous Iodide; Preparation of--' - bij the Action of 
Iodine on Gold. F. Meyer. Comptes rend., 1904,139, 
733-736. 

At ihe ordinary temperature, iodine is without action on 
gold; and allrou^ iodide, on the other hand, does not dis- 
sociate (‘ven in a vacuum. Between .'iO’ C. and its melting 
point, pure dry iodine reacts on gold, forming amorphous 
aurous iodide ; and above the melting-point of iodine the 
cryslidhsed iodide is produced. The direct reaction is 
alwtt 3 -» limited by the inverse one, but by using a suffleieut 
excess of iodine ii given quantity of gold can be completely 
converted into iodide. The iodide is best separated from 
the excess of iodine by careful sublimation of the hitter at 
30' ('., as most solvents of iodine decompose the iodide. 
The tonuation of iodide takes place, in closed vessels, at 
presence of water; bur the reaction is limited, and in the 
open air. where iodine can escape, water completely 
decomposes aurous iodide. — J. T. 1). 

Fluorides of Boi on and Silicon; Pn partition and Plii/sieal 

('onslavts of , II. Moissau. Coiiiptes rend., 1901, 

139 , 711 - 714 . 

TiiJf suh.stances formed by the direct reaction of fluorine on 
boron and on silicon were proved to be identical respectively 
with boron trifluoride and silicon tetrafluoride, prepared 
by the usual methods. The melting and boiling-points of 
boron tnttnoride were determined and found to be — 127 
and — lOF i\ respectively, under atmosjiheric pressure. 
Silicon tetrafluoride is solid at — 97'' C'., under atmospheric 
pressure, and at that temperature volatilises rapidly with- 
out liquefying. (Olszewsky had already recorded a similar 
beliaviour at — 102'^ (h) Under two atmospheres pressure 
it melts at — 77' C. to a transparent aud exceedingly 
mobile liquid, which boils at — 65^' C. when the pressure 
is 181 cm. of mercury. The critical point of silicon tetra- 
fluoride is - 1-5'^ C’., aud the critical pressure 50 atmo- 
spheres. — J . T. D. 

Hydrogen Peroxide ; Effect] of “ Poisons ” on Decomposi- 
tion of by Hieimise. (r. Seuter. Proc. Boy. Soc., 

1904 , 74 , 201 — 217 . 

Quantitative measurements have been made of the effeers 
of various substances on the rate of decomposition of 
hydrogen peroxide by hsemase, an enzyme obtained from 
blood. The probable mechanism of the catalysis is dis- 
cussed, and reasons are given for supposing that what is 
actually measured is “the rate of diffusion of hydrogen 
peroxide to the enzyme.’’ The author prefers a chemical 
explanation of the action of these poisons to those already 
advanced. From the results obtained with acids and 
alkalis, as well as from the results of other observers, 
it is concluded that at least some enzymes are amphoteric 
substances, i.t., substances which are neutral in aqueoiiH 
solution, but can combine with either acids or alkolis to 
form salts. — T. H. P. 

Formaldehyde; Formation of during the Combuslton 

of Tobacco* A. Trillat. Comptes rend., 1904, 139, 
742—744. 

CiOAJSs, cigarettes, and tobacco in wooden and clay pipes 
were burnt, and the products of combustion exainiued for 
formaldehyde (compare this J.* 1904, 744). Amounts 
varying from D ' 05 to 0*12 per cent, of the Wight of tke 
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tobacco w«e found. The amount Taries but little »iil, 
the oriRin of the tobacco , that formed with a clay nme i. 
at. a rule, (treater than that with a wooden pipe or from 
cigars or oigarettea-po^ibly owing to catalytic action of 
the hot clay surfaces. The formaldehyde seems to exist 
not in the free state, but in combination with nicotine and 
otlipr bases formed at the same time. The ph>sioloirical 
elTeets of the aldehyde are no doubt modified on this account 


sugar by hydrochloric acid by the addition of one or both 
of the products of hydrolysis or cane sugar itself. 1 00 o.c. 
of a 17*1 per eent. solution of cane-sugar, containing 0*5 
grm.^inoleculo of hydrtjchloric acid were taken, anf! the 
following amounts of sugar added : — 

8uimr mldid. M<’»u Value - n K, 


— ■ I • 1 .;, 

Rlwdeose and Fucosc ; Enantiomorphism of 

E. Volocek. Ber., 1904, 37, ;t859-_3HV,2. 

The author has expressed the view (Ber., 1904, 37 SOG) 
that the sugar rhodeose, obtained by the hydiol^^sis of 
the glucoside convolvulin, and fucosc, isolated by Toilens 
from jilants of the Fucus species an<l also from tragacanth, 
arc enuntioraorphoiisly related methylpeutoses. Since then* 
Tollcns has found that the melting point of fucoscphenylosa- 
zouc is l.'58‘'— 159^^ C., whilst that of rhodeosephenylosazom* 
is 1 7G • 5° C. The author now shows that the former of these 
melting points is incorrect, fucosepheuylosa/one melting at 
jiractically the same temperature as the rliodeosc derivative 
namely, 178^ The two phenylhydrazides of the mono- 
-<‘arboxylic acids of rhodeose and fiicose also have identical 
melting points. A mixture of equal ainonnts of the two 
sugars forms a true racemic compound, which is optically 
inactive, melts at 161’, and has a solubility in water les.s in 
the proportion of 1 ; 5*4 than that of cither of the com- 
ponents. This is the first known example of the iiatuial 
occurrence of two enantiomorphously-related sugars. ’J’hc 
view that nature only produces one niemhei of an enantio- 
morphoiis pair of sugars is hence erroneous. The author 
shows that rhodeose really exists as such in convolvulin, 
and IS not produced by the action of the baryta used for the 
hydrolysis. — T. H. P. 


Jsomi ric Ghicofiides and Galaclosides ; Jlj/drolt/sis of 

hif Acids and Enzymes. E. F, Armstrong. I’roc. Roy. 
Soc., J904. 74, 188—194. 


The suggestion, put forward by Bouripielot and Herissey, 
that the action of emulsiu on milk sugar is due to the 
presence of small quantities of lactase, together with the 
emulsin proper, is improbable owing to the fact.s : — (1) 
That the curve exjiresgiog the rate at which milk sugar 
changes is not of the form to bo expected if only a very 
small quantity of enzyme (lactase) were present, as then 
a linear expression should apply during the early stages ; 
ncinally the curve is only of this form when small quantities 
of emulsin are used. (2) The action of emulsin on 
milk sugar is most retarded by dextrose and only to a 
slight extent by galactose, whereas the latter alone affects 
the action of lactase. (3) The curves for emulsin fall 
off very much more rapidly than those for lactase, showing 
that the action of the products in removing the enzyme 
is greater in the former case. It would seem, therefore, 
that emulsin is capable of acting on ^-galactosides, a.s 
well as /S-glucosides. With the a- and /S-glucosides and the 
a- and /3-galacto8ides, where the stereo-isomerism in each 
pair of compounds is confined to the terminal carbon atom, 
the iS-compounds undergo hydrolysis by acids much more 
readily than the corresponding a-compounds. Further, on 
passing from a glucoside to the corresponding galactoside 
involving a change in the general configuration at the fourth 
carbon atom affecting only the nature of the attachment of 
the oxygen atoms within the ring— a marked influence is 
exerted on the activity of the group associated with the 
terminal carbon atom, the galactoside being far more readily 
bydrolysable than the glucoside. Maltose is hydrolysed 
mon^ rapidly by yeast extract than o-methylglucoside, and, m 
both cases, the velocity ooefficient of the change diminishes 
as action proceeds, but to a far greater extent with maltose ; 
the value of K for the latter is about six times as great as 
that for the glucoside. The hydrolysing actmty of the 
enzyme is much greater than that of acids. T. H. 1 * 


SucrocUutic [Hyirolytic\ Actions of Actis <c»4 Entyms ; 

Conlratt bitwccH tie . E. F. Arm«rong anrt K. J . 

Caldwell. Proc. Boy. 800., 1904, 74, 1»S— 201- 

Tbe antbors have determined the ^ects 
'Taliie of the velocity constant of the hydrolysis 


9 MljrrniH. of ttluctise ] 2'63 

9*0 ., „ IfvnUiM* VJ’JJO 

9*0 „ invert Nincur 1*2*42 

„ cane suKur 12*w.'i 


It will be seen that about the same increase in the value 
of Iv (the velocity constant) is produced by equimoleoular 
proportions of glucose and lovulose, whilst the molecular 
effect of the biosc cane sugar is about twice tbe molecular 
eflecl of the mono.se. The acceleration brought about by 
the addition of sugars may be attributed to a withdrawal 
of water by the .sugar and the consequent iuereuse in the' 
amount of the “ active system.” — T. Tl. P. 


fif® fionfes. 

Oils ani» Fats : Their Uhks anh A r plication 8. 
Cantor J.<ecturei. Dr. J. Lewkowitsqh, &c. 

William Trounce, 10, Gough Square, Fleet street, 
JiOndou, K.l\ 1901. Price 1#. 

The author's four ,(,’autor Lectures are embodied in this 
pamphlet, which contains 5‘2 pages, with 28 iIluBtratioTiM 
and 18 tables. The matter is subdivided and classified as 
follows: — I. Extent of the Oil and Fat Industries. Sources 
of Supply. Raw Materials and Modem Methods of Manu- 
facture. JI. Methods of Refining. Industry of Edible 
Oils and Fats. III. Burning Oils. Paint Oils, Lubri- 
cating, Blown, and Boiled Oils. Linoleum Industry. 
Turkey-Red Oils. Hydrolysis of Fats, IV. Saponification 
Processes. Candle Industry. Soap Indnstr}. Glycerin, 
and its Recovery fi*om Soap Lyes. (See also this J., 
1904, 1098.) 

Application of Somb Genekal Ugactions xo Invks- 
TiOATioNs IN Oroanic t .'hkmistrt. By J)r. Lahsau- 
CoiiN, h'rofcHsor of Organic Cboniistry at the University 
of Kbnigsberg. Translated by J. Bishof Tinolc, Ph.l). 
First Edition. John Wiley and Sons, New York. 
Chapman and Hall, Ltd,, London. 1904. ITice 4jt. Od. 
12mo volume, containing translator’s and author’s prefaces, 
and 95 pages of subject matter, also an alphabetical index. 
Tbe purpose of tbe book is to discuss, in a systematic and 
generalised manner, tbe application of certain reactions and 
methods to investigations in Organic Ctiemistry. The 
divisions of the subject indicate generally the metliod 
adopted. I. Fixation of labile Hydrogen Atoms. 11. 
Modification of Reactions. III. Improvement in the 
(junditioDs of Reaction. Overstrain of Reactioos. IV. 
influence of neighbouring Atoms and Atomic Complexes. 

Chemisch-technischb Untkrsuchunosmkthodbn. Mit 
Benutzuug der fraheren von Dr. Friedrich Rockmann 
bearbeiteten Auflagen, und unter Mitwirkung von E. 
Adam, F. Barnstein, Th. Beckert, 0 . Biittcber, C. 
Councler, K, Dieterich, K. Dfimmler, A. Ebertz, C. v. 
Eckenbrecher, F. Fischer, F. Frank, H. Freud anberg, 
K. Gilderaeister, R. Gnehm, O, Guttmann, B H l elhofl, 
W. Herzberg. D. Holde, W. Jettel, H. KduLr, Ph. 
Kreiling, K. B. Lehmann, J. Lewkowitsch, C. J. Lintner, 
K. O. V. Lippmann, E. Marckwald, J. Messner, J. Passler. 
O. Pfeiffer, 0 . Pufehl, H. Rasch, 0 . Scblnttig. ( Schoch, 
G. Schaie, L. Tietjens, K. Windisch, L. W, Winkler, 
Herantgegeben von Dr. Georg Lunge, Professor der 
teebnisdhen Chemie am etdgendssisoben Polyteobnikum 
in Zarich. Zweiter Band. 5“, voUstftndi|; nouearbeitete 
und vermehrte Anflage. Julius Springer » Verlag, 
Berlin. 1905. Price M. Id ; bound, M. 18. 

Ijarob 8vo volume, containing 842 pages of sobinet- 
matter, with 158 illustrations, and an appends with ^hi 
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pa^ei« of tables. I’lie subject matter treated of in this 
HcfCond volume is as follows : — I. Ibok (Th. Beckert) : 

Analysis of the Ores, (ii) Analysis of Iron. II. 
AirrAia otheh than Iron (0. J’ufahl) : (i) Silver, (ii) 
Gold, (iii) Platinum, (iv) Mercury. (▼) Copper, (vi) 
iiead. (vii) Bismuth, (viii'. Tin. (ix) Arsenic, (x) 
Antimony. ( xi) Ziim. (xii) ('admium. (xiii) Nickel 
nod ('obult, (xiv) Manfiuuese. (xv) Chrcmium. (xvi) 
Tnugsteu (xvii) T'rauium. (xviii) Molybdenum, (xix) 
AlumijJium. (xx) Thorium, (xxi) Metallic Salts. III. 
AiiTiKicrAt. Manures (0. Bottcher): (i) General Methods 
of Kxamiiiinfr Artificial Manures, (li) Special Methods 
for Examiniuj^^ Individual Manures, (iii) Methods for 
Examining l^roducts and Raw Materials of the Manufacture 
of Manures in International ('ommercc. IV^. FuKutNo 
SrDFi'‘H (F. Barnstein). V. Expi.osiveh (Oscar Gutt- 
maiin) : a. Raw Materials. b. Explosivos u. Tests of 
Stability and Thermal Effect. VI. Dkionators (Wladirnir 
.lettel) : a. Raw Materials, b. Matches. VII. Gas 
Manui'actubk. Ammonia (Otto Pfeiffer). VIII. Cal- 
cium Oauhidi! ani> Ackttlbnb ((J. Lunge): a. Raw 
Materials, n. ( alciuin Carbide as a Trade Pioduet. 
c. Acetylene. IX. Coal-Tar Industry (II. Kohler) : 
(i) Properties and ('omposition of Coal-tar. (ii) Invosti 
gation of Coal-tar, (iii) Practical Process and Control, 
(iv) Final Products. X. Indrganic Colouring Mattkus 
(U. Gnehm); (i) Blue Colours, (ii) Yellow (olours. 
(ill) Green Colours, (iv) Red Colours, (v) Brown Colour?, 
(vi) Black ( bloiirs. (vii) While Colours, (viii) Bronzt; 
Colours, (ix) C('Iv>ur bake'' from Artificial Colours, (x ) 
Ultra iiuirine. 

Die FAfittiK vrjoN nm .Soda nach dem Ammoni vrver- 
FAiniEN. Von If. SoHUKin. Julius Springer’s Verlag, 
Berlin. lUO.') IVice M. U. 

8vo volume, ci'Dtaining: 812 pages of subject-matter, and a 
KTies d! three table", filled with plans of apparatus and 
plant relating to tiie Ainmoiua-Soda Industry. The text is 
classified on the following lines . — I. Introduction: Develop- 
ment of the Ammonia-Soda Industry. II. Burning the 
Lime and Recovering the Carbon Dioxide liberated. III. 
Preparing tin' Ammoniucal Solution of Common .Salt. 
IV. Precipitation of the Sodium Bicarbonate. V. Sepa- 
rating the Sodium Bicarbonate from the Mother Liquors, 
or Filtration. \’l. Decomposing the Sodium Bicarbonate 
into .Sodium Carbonate and Carbon Dioxide, or Calcining. 
VII. Regenerating or Distilling the Ammonia. VllL, 
Treatment and Utilifejition of the Spent Liquors. IX. 
Calculating the J’ower required for the Manufacture of 
Ammoni:i-Soda. X. Materials required and Costs of Pre- 
paration of the Animoniu-Soda. XI. Review of Manufac- 
turing Method, «.k,c. 

Die Darstlllung dls Zinks at f Klkktrolytischkm 
WBOii;. Von Dr. ing. Emil Gunther. Wilhelm Kua]>p’8 
Verlag, Halle a. S, 19t>4. Price M. 10. 

This forms one of a series of monographs on applied 
elpctrieliy, and takes the form of an 8vo %'olume, containing 
dedication, preface, 341 pages of subject-matter, with 59 
illustrations, and an alphabetical index of names and subjects. 
The matter is classified as follows; — I. Properties of Zinc. 
Production. Uses. Occurrence. Extraction by Metallur- 
gical Methods. Review of Extraction by Electrochemical 
Methods, II, Electrolysis of Aqueous Solutions, tlbtain- 
ing Zinc fiom Mixed Ores, Obtaining Zinc Chloride. The 
Hoepfiier Process. 111. Electrolysis of fused Zinc Salts. 
Appendix. Calculation and Comparison of Costs, 


' Crahr Hrport. 

I.—OEMSHAL. 

The Patent Rules, 1905. 

Stututoty Kuivs and Orders, 1904. No. 1652. Dated 

Oct. 20. 1904. 

By virtue of the provisions of the Patents, Designs, and 
Trade Marks Acts, 1883 to 1902, the Board of Trade do- 
hereby make the following rules: — 

Short Title. 

1. These rules may be cited as the Patents Rules, lyo.). 

Commencement 

2. These rule? shall come into operation from and imme- 
diately after the 31st day of December. 1904. 

Interpretation. 

3. In the eonstructioii of these rules, any words herein 
used defined by the said Acts, shall have the meanings 
ihereh} assigned to them respective!}. 

Appiicatio7is for Patetits. 

4. The statement of the invention claimed, with which 
a complete specification must end, shall be cleai and 
succinct as well as separate and distinct from the body of 
the specification 

5. For Rule 9 of the Patents Rules, 1903, the following 
rule shall be suhslituted : — 

When a specification comprises several distinct matters, 
they shall not be deemed to constitute one inveulion by 
reason onl} that tliey are all applicable to or ma\ form 
parts of an existing machine, apparatus, or proce.ss. 

Where a person making application for a patent has 
included in his specification more than one invention, the 
Comptroller may require or allow him to amend such 
application uml specification and drawings or any of them 
so as to apply to one invention only, and the applicant may 
make application tor a separate patent for any invention 
excluded by such amendment. 

Every such last - mentioned application ma}, if the 
Comptroller at any timt* so direct, hear the date of the 
original application, or such date between the date of the 
original application and the date of the application in 
question, as the Comptroller may direct, and shall other- 
wise be proceeded with as a substantive application in the 
manner prescribed by the said Acts and by any rules 
thereunder for the time being in force. 

Where the Comptroller has required or allowed any 
api>lication, specification, or drawings to be amended as 
aforesaid, such application shall, if the Comptroller at auy 
time so direct, bear such date, subsequent to the original date of 
the application and not later than the date when the amend- 
ment was made, us the Comptroller shall consider reasonably 
necessary to give sufficient time for the subsequent pro- 
cedure relating to such application. 

Procedure under Section 1 of the Patents Act, 1902. 

6. If after the leaving of any complete specification the 
examiner reports that the nature of the invention is not 
sufficiently disclosed and defined to enable him to make the 
investigation prescribed by subsection 1, and the Comp- 
troller has required amendment of the specification and 
drawings, or either of them, the application shall, if the 
Comptroller at any time so direct, bear such date, sub- 
sequent to its original date and not later than the date 
when the requirement is complied with, as the Comptroller 
may consider reasonably necessary to give sufficient tio^e 
for the subsequent procedure relating to such application. 

7. When the Examiner in prosecution of the invest- 
tigation prescribed by subsection 1, finds that the inven- 
tion claimed in the specification under examination has 
been wholly claimed or described in one or more speci- 
fications within the meaning of the subsection in question, . ^ 
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he shall, any further pmsecotion of the inve^t- 

tigatii^i, make a provisional report to that effect to the 
Comptroller. 

If the provisional report of the Examiner made under 
thi8 Rule be not revised or altered, it shall be deemed a 
final report, and the application shall be dealt ^ith as 
provided hj subsection 6. If, however, such provisional 
report be reversed or altered, the' investigation pre«crilH*d 
by subsection 1 shall be continued, and a further report 
^hall be made to the Comptroller, and the specification 
shaU be dealt with as provided in subsection 5 or sub- 
jection 6, as the case may require. 

8. The time within which an applicant may leave his 
amended specification under subsection 2 shall be two 
months from the date of the letter informing him that the 
invention claimed has been wholly or in part claimed or 
<iescril>ed in any specification or specifications within the 
meaning of subsection 1. 

In any special case the Comptroller may, if he think fit, 
enlarge the time prescribed by this Rule. 

9. When the applicant for a patent has heoo informed of 
the result of the investigation of the examiner, made undf^r 
the provisions of subsection 1, and the time allowed by 
Rule 3 for amendment of his specification has expired, the 
(,'omptroller, if he is not satisfied that no objection exists 
to the specification on the ground that the invention elaimed 
therein has been wholly or in part claimed or described 
in a previous specification within the meaning of that sub- 
jection, shall inform the applicant accordingl^ , and appoint 
a time for hearing him, and shall give him ten days’ notice 
at 1 he least of such appointment. The applicant shall, as 
soon as possible, notify the Comptroller whether or not he 
desires to be heard. 'I’he Comptroller shall, after hearing 
the applicant, or without a hearing, if the iqiplicaut has 
not attended a hearing appointed or has notified that he 
does not desire to he heard, determine whether reference 
ought to be mad(‘ in the applicant’s specification to any, 
and, if HO, what, prior specification or speciticiitious by way 
of notice to the public. 

10. When under subsection the Comptroller determines 
that a reference to a prior specification ought to be made 
by way of notice to the public, the form of reference shall 
he as follows, and shall be inserted after the claims : — 

Reference has been directed in pursuance of section 1, 
juhseotion 6, of the I’atents Act, 1902, to the following 
specification of Letters Tatcnt No. , granted to 

Where the reference is inserted as the result of a pro- 
visional report under Rule 7, a statement to that effect shall 
be added to the reference. 


Appeal. I 

11. Every decision of the Comptroller under the fore- | 

going Rules shall be subject to en appeal to the law i 
oflScer. , 

Sealing of Patent and Payment of Fee. 

12. If the applicant for a patent desires to have a 
patent sealed on his application, he must, on or before the 
last day on which a patent can lawfully be sealed, pay the 
prescribed sealing fee ; and if such fee be not paid, no 
patent shall be sealed. 

The prescribed eealiug fee should be paid by leaving, at 
the Patent Office, Form X. in the Second Schedule to these 
Rules, duly stamped. 

Feea. 

13. To the fees specified in the First Schedule to the 
Patents Rules, 1903, shall be added the fee specified in the 
First Schedule hereto. 


Forma. 

14. To the forms contained in the Second Schedule to the 
Patent Rules, 1908, shall be added the Form X. contained 
in the Second Schedule hereto j and in the Form O, con- 
tained in )the ffirst-mentioned Schedule the foUowiug 
tfam ihaUba«dded hi a matginal note, naoiely r- to the 
,pi«|iaration of the claim or olaim», carefhl attention ehouU 


l>e paid to the terps of Rule 4 of the Patents Rtiletu 

olaiqtt or proUxity m 


Any uuneoessary multiplicity of 
language should ae avoided.^’ 


Sisif of Doetmtenie. 

1.5. For Rule 17 of the Patents Rules, IMS, the following 
RuU* shall be substituted : — 

All dooumeuts and copies of dcciKuents, except drawingn, 
sent to or left at the Patent Office or otherwise furnished to 
to the ..Comptroller or to the Board of Trade shall Iw 
written, type-written, lithographed, or printed in the English 
language (unless otherwise directed) in large and legible 
characters with deep permanent ink upon strong wnite 
paper, and, except iu the case uf statutory declarations and 
affidavits, on one side only, of a sise of approximately 
18 ms. by 8 ios., leaving a margin of at least one inch and 
a half on the left-hand part thereof, and the signatures 
thereto mu«t be written in a large and legible hand. 
Duplicate documents shall at any time be left, if required 
by the Comptroller. 

At the top of the first page of a speciftcaiiou a space of 
about 2 iu.s. should he left blank. 


Drawings accompanying SpedficationM. 

16. For Rules 18 to 24 of the Patents Rules, 1908, the 
following Rules shall be substituted ; — 

As the drawings are printed by a photolithographic pro • 
cess, the character of each original drawing must be 
brought as nearly as possible to a uniform standard of 
excellouce, suited to the requirements of such process, and 
calculated to give the best results in the interests of in- 
ventors, of the Office, and of the public. The following 
requirements should, therefore, be strictly observed, as 
non-compliance therewith will be certain to cause delay iu 
the progress of an aiiplication for a patent. 

17. Drawings, w’hen furnished, should accompany the 
provisional or complete specification to which they refer, 
except in the case provided for by Rule 24, No drawing 
or sketch such a.s would require the preparatiou for the < 
printer of a special illustration for use iu the letterpress of 
the 8i)ecificatioD when printed should appear in the speci- 
fication itscll. 

18. Drawings may be niutle by hand or lithographed, 
printed, &c. They must he made on pure w'hite, hot- 
pressed, rolU<l, or calendered strong paper of smooth 
surface, good quality’, and medium thickness without 
washes or colour.s, in such a way as to admit of neing 
clearly reproduced on a reduced scale by photography. 
Mounted drawings must not be used. 

19. Drawings must be on sheets which measure 13 ms. 
from top to bottom, and aie either from 8 ins. to 8} ius. or 
from Iti ins. to 16.^ ins. wide, the narrower sheets being 
prefi'rablc. 

If there are more figures than can be shown on one of 
the smaller sii!;ed sheets, two or mure of these sheets should 
be used in preference to employing the larger siie. When 
ail exceptionally large drawing is required, it should be 
continued on subsequeut sheets. There is no limit to the 
number of sheets that may be seut in, but no more sheets 
should be employed than are necessary, and the figures 
should be numbered consecutively throughout and without 
regard to the number of sheets. The figures should not bo 
more numerous than is absolutely necessary. They should 
be separated by a sufficient space to keep them distinct. 

20. Drawings must be prepared iu aocordanoo with the 
followi^ requirements : — 

(а) ']^ey must be executed with absolutely black ink, 

(б) Each line must be firmly and evenly drawn, sharply 
deftoetl, and of the same strength throughout* 

(c) Hection lines, lines for effect, and shading lines shoulA^ 
be as few as possible, and must not be closely drawn. 

id) Shade lines must not contrast too much in thiolitnw 
wim the general lines of the drawing. 

(e) Sections and shading should not be represented liy 
solid black or washes. 

(/) They should be on a scale sufficiently Igrge to 
the invention clearly, and only so much the 
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machine, &c., should ap;iear as effects this ]>urpo8e. If 
the scale is given, it should be drawn, and not denoted by 
words. 

Reference letters and figures, and index numerals used i 
ill conjunction therewith, must be bold, distinct, and not 
less than one-eighth of an inch in height. The same letters 
should be used m different views of the same parts. Where 
the reference letters are shown outside the figure, they must 
bti connected with the parts referred to by fine lines, 

21. Drawings must bear the name of the applicant (and, 
in the case of drawings left with a complete specification 
after a provisional specification, the number and year of the 
application) in the left-hand top corner; the number of 
sheets of drawings sent, and the consecutive number of each 
sheet, in the right *haud top corner; and the signature of 
the applicant or his agent in the right-hand bottom corner. 
Neither the title of the invention nor any descriptive matter 
>hould appear on the drawings. 

22. A facsimile or “ true copy ” of the original drawings 
must be filed at the same time as the original drawings, 
prepared strictly in accordance with the above rules, except 
that it may be on tracing cloth and the reference letters and 
figures should be in black-lead pencil. 

The words “ original ” or “true copy ” must in each case 
be marked at the right-hand top corner, under the numbering 
of the sheet. 

23. Drawings must be delivered at the Patent Office so as 

to lie free from folds, breaks, or creases, which would render 
them unsuitable for reproduction by photography. ^ 
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24. If in appUoant desires to adopt the drawings lodged 
with his provisional specification as the drawings for his 
complete specification, he should refer to them in the 
complete specification as those left with the prorisionnl 
specification. 

Dated the 20th day of October, 1904. 

G. W. Biutoub, 

President of the Board of Trade. 

The First Schedule. 

Fee Payable on Sealing op Patent. 

18a. On sealing of patent; in respect of each £ s. d. 
application ] o 0 

G. W, Balfoub, 

President of the Board of Trade. 

20th October 1904. 

The Second Schedule prescribes the Form of Notice of 
Desire to have Patent Sealed. (Form X.) 

Gkekce; Trade of—. 

Foreign Office Annual Series, No. 3302. 

The following table gives the values, and, where obtain- 
able, the quantities of certain Grecian imports and exports 
during the years 1902-3 : — 


Ini! 


Articles. j l!i02. 


(piMiinl.N. I Value. 


Oil, olives, Ac C\v\s j . ' .uijiilS 

Dyes and tanning mat crml ! •J.XTSS 

Ton^ : l!i.j.li.''/2 .‘172.888 

Ores and niiirblos, ra^\, ln(■lmlllt^■ ' 

emery .. 2.'.7,(i4d 

Medicines, chemicals, Ac .. ' t77..'506 

Hides and bon(*8, maiiuliieturcd . j 

fiiiKiir, &c .. I2;U4S 

wine and spirituous Iiiiuors (bill-. !oi,’{i;} ' 20,138 

Crockery and gloss Cwis. .‘.s.i.is tW,47i) 

Ores and marbles, uinuufaetured {m- 

eluding gold ond silvei-) Tons . . 2ii7.7.8s 

l^per, printtid paiif'r, Ac Cwts. I .. l'»!i,2.3H 


m.^TAR FRODVCTS, PETROLEUM, Etc. 

Oil Fields of India; Development of the . 

U,S. Cons. Rep., No. 2104, Nov. 10, 1904. 

During the fiscal year ended ^ larch 31, 1904, the im- 
portation of kerosene oil jnt.» India fell off nearly 
10.000,000 galls. During the preceding jear there va"s 
an almost identical decline, so that, compared with the 
fiscal year 19oi-2, the reduction wa.s nearly 20,000,000 
galls., equal to 21 • 7 per cent. The decline in the import 
of Russian oil was 19' 4 per cent, and of American oil 
27 per cent. The rapid development of the Indian oil 
fields has caused this decrea.sed import. The Indian oil 
is not yet of as good quality as most of the imported oil, 
but its cheapness secures it a market. American oil, it is 
laid, has security for a limited market in its superior quality, 
but keen competition among all the common grades seems 
assured. 

1'ktrolkum pRODnoTioN; Dkilink in Russian , 

Bd. of Trade J., Nor. 17, 1904. 

The production of petroleum io Russia has diminished 
from 85 million barilla in 1901 tc 75 million ban-els in 
1903. In 1902 Russia’s share in the world^s production 
wa*! 48*6 per cent., and in 1903, 88*7 per cent. This 
decline is attributed to the lack of proper organisation, and 
to the frequent and disastrous fires at Baku. 


rts. Exports, 


1!io;l 

1902, 

1903. 


Quaiility. 

\ aliio 

Qimntit.v. Value. 

Quantity. 

Value. 


t 

I 

: 

A' 

235,889 

1 17,809 

i 308,359 

189,770 

197,278 

32,811 

20.972 

1 . . , 843 

1 1,020 ; 

020 

232,441] 

3(«,818 




27,833 

213.175 

759,387 

52:k7i.'j 1 

738, OIM 

175,570 

288.040 

1 25,057 

J3.012 ! 

.30,702 

2,W2 

43,408 

: 13,087 

1,028 ! 

13,092 

102,04^] 

114,871 

1 33,680 

4.321 

16,480 

124.1I,>1 , 

17,417 

i;>:w,103 , 211.85.5 

10.435.819 

1.59,4.59 

61,3.31 

76,90i 

1 1.914 

1,445 [ 

1,170 


293,382 

09,537 


51,959 

7*0*. 445 

125,008 

i .. JU.'i 

, ”i23 1 

1.104 


VIl.^ACIDS, ALKALIS, Etc. 

Sodium Nitrate; Reasons for Advanced 
Prices of . 

Montgomery and Co., London. 

The following reasons are given for the continued 
advance in price of sodium nitrate: — (1) Partial failnre ot 
the Bugar-beet crop on the Continent, causing a considerable 
ri.se in price of sugar. (2) Decreased shipments of nitrate 
from Chili during the last two months; these are not in 
keeping with the quantity permitted by the combination 
agreement, whence it is feared that the maximum quotas 
will not be nearly reached, which would probably result in 
a scarcity during the coming agricultural season. 

Bauxite in the United States. 

Eng. and Mining J., Nov. 10, 1904. 

According to the Geological Survey, the quantity of 
bauxite produced in the United States last year was 
48,087 long tons, an increase of 18,865 tons over the 
previous year. During the year the Pittsburg Reduction 
Company completed its mining plant at Bauxitet Ark.jiand 
a refining plant at East St. Louis. At the present time, 
Georgia, Alabama, and Arkansas, in the order of their 
outputs, furnish the total supply of bauxite in the United 
States. JThe mineral occurs in other States, notably North 
Carolina and South Carolina, but the deposits are not of 
sufficient extent or purity to he of commercial value. • 
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Sui^PHU^ ComJISATION; PaOGttESR OF THK 

Axgi.oRioiuan . 

Eng. and Mining J,, Nov. 10, 1904. 

lu 1897, the first fiscal year of the sulphur combioation, ' 
exports from Sicily showed an increase of over 16 per cent., 
resnUing in a net profit of 49,350Z., or about 6.9. per ton 
on the business done by the Anglo-Hicilian Company. 
Three years later, in 1900, when the high record in exports 
was established at 557,668 tons, the profits of the company 
were more than doubled, lu the fiscal year ended July 31, i 
1904, the net profits were the largest yet, amounting to 
158,430/. From profits earned auring the eight years I 
from 1897 to 1904 inclusive, the company paid annually 
a regular dividend of G per cent, on its 700,000/. preferred | 
stock, and sometimes made an extra distribution ; and in i 
1903 and 1904 declared a total of lOO per cent, on the I 
85,000/. common stock. At the same time there was occunm- ' 
lated 397,680/. in reserve funds, of which 144,900/. is held 
against any depreciation of stocks of sulphur, an amount 1 
equivalent to 9.?. lOd. per ton on the 293,188 tons at the I 
seaports in Sicily on July 31, 1904. j 

In the eight years under review the exports from Sicily i 
to the United States aggregated 1,122,241 tons, which i 
constituted about one third of the total exported to all 1 
countries. These imports, duty free, supplied about 36 per ] 
cent, of the consumption in America in the form of | 
brimstone or sulphur recovered from p\ rites. j 

rX B UILDING MA TERIA LS, CIA VS, ■ 
MORTARS, AND CEMENTS. 


PlO-IuON PftODCCTION OF ButUilA. PiRST HaLF OF 1903. 

Bd. of Tradt J., Nwk 24, 1904, 

The following Btatisties of the production of pig*iron in 
Russia during the first six months of 1904 are taken from 
the Mestengor of Finance (St. Petersburg) of the 24th 
Octoher/Cth November ; — South Russia, 54^929,726 poudsi 
Ural, 31,844,248 } Moscow District, 8,198,799 $ North 
Russia, 446,408; Poland, 10,948,498; Total, 90,157,674 
pouds. 

(Comparative figures for the first six mouths of 1903 are 
not available, but the following statistics of the production 
of pig'iron during the past four years are published, by the 
.—1900, 177,518,615 poudi; 1901,172,778,274; 
1902, ihe, 496,981 ; 1903, 149,154,927 pouds. The produc- 
tion for J9()4 is estimated at 180, 000, (MX) pouds. (Pond ■« 
36 lb.) 

Platinum ; Hei>U('tion in itik Phick op — — . 

Bd. of Trade J., Nov. 24, 1904. 

The Journal de St. Petcreboury states that, although the 
jiriceof platinum is quoted at 14,500 roubles per pond, the 
actual price obtained for this metal by the mine owners in 
the Ural District is considerably less. One large proprietor 
sells platinum at 11,351 roubles per poud, while another 
has recently entered into a (‘ontract with an American firm 
for the sale of the whole output of the Taghilsk mines 
for the next ten years at rate of 10,000 rouhles per poud, 
or about 29/. per Ih. * 

Xll.^FATS, FATTY OILS, Etc. 


Stonk Indi stiiy of mi: Unitfo States. 

Bd. of Trade .7., Nov. 24, 1904. 

The figures collected by the Geological Survey put the 
value of the stone quarried in the United States m 1903 at 
78,384,200 dols., an increase of 3,553,649 dels, over 1903, 
in spite of troubles in the building trades. Ttie values of 
the output of the different kinds of stone are ns IoIIom.s 


— 

11102. 

' i: •(-:!. 


Ddllius 
16.07(yH7 

Dolbifs. 

15.70.3.793 

Trap rock 

Smidfit 011^* ■ J I r - f 

2.JSl,f.'.7 

I),t37,(}-W 

2,7.32,294 

5‘,482,S02 

Flue stone. 

1,1 6.;, 525 

1 ,779,457 

Uarble 

r),0'U.IH2 

; 5,'W2,686 

Limestone lor building 

flu\ 

24.959,7:-! 

5,271,2.52 

20,642,561 

.5,423,732 

Slnle 



0,250,885 


Pennsylvania surpassed all other States in the })roduct of 1 
its quarries during ISOJ'. The value of its stone amounted i 
to 13,913,220 dols. Second on the list is Vermont, with a ( 
value of 6,606,060 dols. New York is third, with a stone 
product valued at 5,742,883 dols., and Ohio is fourth, with , 
a product worth 5,114,051 dols. The production of every | 
other State was considerably les-*. j 


X.^METAIIMROY. i 

Egypt; Revised Tarh^f Valuation for Metals and j 

Metal Manufactures. | 

Bd. of Trade X, Nov. 24, 1904. | 

According to the Journal Official of Nor. 2, the vaka- 
tion tariff for motala and manufactares of ^ 

revised. Copper, in all forms except wire, is rated at an 
inoreaae of n'^Ulitoea* pw “I®- “J"* ™ 

increased, the former 6 mill., the la i • ^ 
Mannfaotmea of iron and ateel are valued at aUghtly 
reduced rates in some c^, others 
Other metsls and manufactures 
revirion. The rate of duty remains at 8 per cent jd val. 


• 1080 mill'eraes = *E I = 


Inhkut White Wvx; Pjioduution of — — - in 

SziJCirUAN, ('HINA. 

Bd. of Trade J., Nov. 17, 1904. 

The annual production of innect white wax in Si^ach'uan 
varies with the (jlimatic conditions. Wind and rain are 
destructive to the insects. During the present year the 
rains have been exceptionally continuous and heavy ; the 
estimated output of the Obia-ting Prefecture is 58,125 
piculs. The price of each picul is T.45, so that the total 
value of the Chia-ting production is T.2,250,000. Ch’dngtu 
i.s credited with an annual consumption of 1000 piculs. 
Other parts of Szuch’uau yield small quantities of whito 
wax, but they are too insignificant to be of any commercial 
importance. The wax is mainly used in candle making 
and paper-glazing. 

XIIL B.’-RESINS, VARNISHES, Etc. 

Turpentine in India. 

Chem. and Druggist, Nov. 19, 1904. 

'J’he turpentine industry in India is confined to the pine 
forests of the lliumlayas in the United Provinces (formerly 
called the North-West Provinces) and the Punjab. In the 
United Provinces the first distillery was erected in the 
Imperial Forest School, Dehra Dun, in 1881, The cnide 
lurpentine is collected fiom the Chir pine {Finns longifolia) 
in Jaunsar and the leased forests of the Tehri-Gbrhwal, 
chiefly at Daragadh, Ninur, Obra, 8nngared, and the Mantar 
and Hunar working circles. The trees are tapped ioon 
after the rains are over in October, and cuts or hlaaes ” 
are made in the stem, at the base of which pots are placed 
to catch the exudin^j resin. In the lower forests of Kumaon 
the oleoresin begins to flow in March, and ae the 
warm weather advances the flow increases, the greatest 
amount being obtained in June. One disadvantage of the 
factory at Debra Dun is that it is situated more than IpO 
mil<5i away from the forests, and the oleoresin has to be 
be brought partly by pack animals and parily by ooaatfy 
carts. The cost of the crude resin is R. 1 * 1 to R. 1 * 11 per 
mannd of 82 * 6 lb. The distillation is carried on the 
greater part of the year, and flve large copper srilSnre 
capable of treating 10 mauttdt per day. In leCKHOly 1701 
maunds were disced, in 1901^2 1636 maands* iMMl in 
]902>8, 1602 maunds The emde oleore^ yields frbn 1% 
to 77 per cent, of resin or colophony and Irom U to It for 
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l^ho, 1», 1M4. 


cent, of turpentioe oil. Until three the worke at ; 

Debra Dun were runoing at a profit, hut receotly there 
has heaa a loss on account of the prices of colophony 
falling from Ba. 5*2 to Ks. 2*7 per maund, and the larger 
quantitiea placed on the local markets by the Forest l>e- 
prtment in other districts. The Conservator in his report j 
for 1 908-^8 reviews the* financial results of the whole under- 
taking fiom the year 1888-9, when the work was started. 
The total receipts were Rs. 79,417; capital and working 
expenses, Rs. 81,083 ; value of buildings, apparatus, and 
stock in hand, Rs. 15,252, leaving a surplus of Rs. 13,636. 

In 1H95 arrangements were made for the introduction of 
the turpootine industry in Naini Tal, where the proximity 
to the railway and the shorter distance the material would 
have to traverse were important considerations. In the 
report for 1900-1 the manufacture of turpentine and colo- 
}>bon> was pronounced a success, the prices realised were 
equal to those obtained for the imported article, and no 
difficulty was experienced in disposing of the outturn. 
During the year 22,267 trees were tapped, yielding H54 
maunds of oleoresin, which is equal to about 5 lb. per tree. 
The output of the factory was 1625 galls, of turpentine and 
817 maunds of colophony, and the profit of the year’s 
working ww Rk. 5765. The next year the manufacture was 
prosecuted with greater success. Improvements were made 
in the factory*; 38,632 trees were tapped, affording 271 1 
maunds of oleoresin. The output was 2204 gals, of turpen- 
tine and 1084 maunds of colophony, and a substantial profit 
remained at the close of the year. During 1902-3, on 
account of the additional still and the larger demand for the 
products, the manufacture was more than doubled, 42,979 
trees being tapped, yielding 2989 maunds of oleoresin. The 
profit at the end of the year was Rs. 4467. The result.s 
were considered most satisfactory, allowing, as they did, 
for the low market value of the colophony, which fell from 
Its. 5 to Rs. 2*12. The third factory w'as established in 
1H99 in Nurpur, in the Kangra Division, Punjab. It is 
estimated that the possible \ield of the resin in the Kangra 
tciests within leach of llie distillery is 10,000 maunds, 
which should produce 15,000 gals, of turpentine and 7500 
maunds of colophony. Keductions on the freight for the 
oil and resin have been obtained, and it is hoped these 
concessions will enable the product to compete with the im- 
ported article as far as the seaports. The resin tapping and 
ilistillery operations have continued to be a success from 
the coromencement, and economies have been practised in 
the extraction of the resin from the forests and the working 
of the distillery at Nurpur. The whole of the turpentine is i 
readily disposed ol, and over 3000 maunds of colophony I 
arc sold regularly to local merehants. Last year it was 
reported that a purchaser had been found for all the colo- ■ 
phony made. The price obtained rvas considered low J 
(Uh. 3*10 in Calcutta). l 

X V/.-^-^SUOAR, STA RCH, Etc. 

SrU\K IXDr.STflY OF CJUEFCE. 

Foreign Office Annual Series, No. 3302. 

The cultivation of the sugar beet was started in Thessaly 
some 12 years ago, and is making headway against the 
ditficulties which ntiend the introduction of a new and 
difficult industry. 

On a property favourably situated as regards water supply 
on the edge of the Thessalian plain and under the Pindus 
mountain range, M. Zographos sows yearly 1,500 acres of 
beet. The land has been gradually brought into a con- 
stantly improving state of fertility, yielding at present 8,000 
kilos, per acre. To convert the beets into sugar a large 
factory has been established, which produces sugar of a 
satisfactory quality, though not quite as white as that im- 
ported from abroad. This defect, however, it is hoped to 
remedy by improved machinery. The sugar finds a ready 
sale in the country at a price slightly below that of the 
imported article. 

The amount produced last year was about 1,250,000 kilos, 
(about 2,750,000 lb.), and the enterprise paid its expenses 
for the first time. )Vith the constantly increasing yield 
of beets per acre, as the fertility of. the land increases, 
it is hoped to realise substantial profits. 


With a perhaps erroneous idea of the profits realised from 
the undertaking, the Government propoMd at the beginning 
of the year 1904 to impose an excise duty of 50 lepta per oke 
on home-produced sugar. In deference to well-founded 
representations the idea appears to have been dropped, at 
any rate for the present. 

M. Zompbos sometimes employs as many as 1,500 hands. 
The obi^' ^fficultiea to be contended with consist in the 
frequently-prevailing drought, an evil which extensive irri- 
gation does not altogether remedy, and in the difficulty of 
disposing to advantaee of the by-products, since their con- 
version into alcohol is prohibited in the interests of the 
curnint and grape producers, and there is little scope for 
their use as food for cattle, there being few cattle to feed or 
fatten. 

Gum Auabic fhom the Sudan, Egypt. 

U.S. Cons. Reps., Nos. 2102, Nor. 8, 1904. 

The gum arabic trade of the Sudan shows an enormous 
increase during the last few months. In July, 1904, the 
exports were 2,318,778 pounds, valued at 23,896/. 01 this 
amount, the United States took 3,531/. worth. The price 
of gum is very low, but is now advancing, having ri'^en 
to 31 cents a pound. 

There were exported from Egypt 4,160,100 pounds in 
1899, 6,042,050 pounds in 1900, 16,937,550 pounds in 
1901,21,791,000 pounds in 1902, and 18,939,747 pounds 
I in 1903. 

All Sudanese products are under a great disadvantage 
from the present high freight charges in the Nile Valley. 
It is believed that the new railway from Berber to the Red 
Sea will materially reduce this expense. The gum from 
Senegal ih admitted duty-free into France, since Senegal is 
a French colony. 

Gum is gathered in the forests of the Sudan and is brought 
to Omdurman, opposite Khartoum, and is there packed, 
weighed, and forwarded to Cairo, or to one of the seaports. 
There are at present three grades of gum recognised by 
the Sudan government. The first is the “ bashab geuaine 
gedar(3f.” This payw to the governmenta royalty of 13.s‘. 2d. 
per 99*05 pounds. The second grade, the ‘'gezira,” pays 
9s. 3d., and the third, the “talb,” pays 56*. 2d. per 99*05 
pounds. The first quality is soft and white in colour, and 
is valued in Europe at 10 to 12 per cent more than the 
second grade, which is hard and reddish in colour. The 
gum of this second (juality is packed in parcels of from 
370 to 385 pounds, and is shipped in double sacks. The 
first grade, which is bought chiefly by chemists and 
druggists, is packed in wooden cases of 100 pounds each. 

A very recent decree of the Sudanese government has 
fixed the highest duty which can be levied on gum at 
20 per cent, ad valorem, but it has not yet arranged the 
sliding scale on the inferior qualities. 

The trade in Egy'pt is chiefly in the hands of a few 
merchants of Cairo and Alexandria, who forward the gum 
to their agents in large consignments. These agents, as 
they sell the gum, forward the proceeds to their principal* 
and retain a small commission of from 2 to 2^ per cent. 

Beet Cuor and Estimated Sugar Production 
OF Russia. 

Bd. of Trade J., Nov. 17, 1904. 

According to the latest reports, the beet crop of Russia 
up to the 16th October amounted to4‘8 million tons, which 
I should produce 625,000 tons of sugar. As 76 sugar 
I refineries have not sent in their reports, and according to 
j the yield of the beet fields per acre a further crop of 
I 1*5 million tons is counted on, the total production of sugar 
in Russia for next season is estimated at about 820,000 tons. 

j xriI.—BR£WIlf6, wmes, spirits, Etc. 

Tartaric Materials; Exports of from Italt. 

Bd. of Trade J., Nov, 24, 1904. 

The following statement shows the export of tartar 
materials from the Italian continent during the period 
1st October 1803 to 30th September 1904. 
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[C.S.] 1694 (1904). Morgati Cmoible Ck»., t<tl, and I’oti 
MaffleB. Nov. 10. 

„ :U90 (1904). Qransan. Apoamtus for meaiuriof 

quantities of highly volatilt Uqoidi. Kov. 26. 

„ 16.816 (1904). Hantke. Process and appliance 

for raising liquids by means of comprei^ air. 
Nov. 23. 

t, 21,776 (1904). Dodge. Gas and air mizing appa> 
ratue. Nov. 23. 

„ 22,469 (1904). Howl, Wood, and Wright. Forced 

dnvaght furnaces and the like. Nov. 30. 

II.—FDKL, GAS. AND LIGHT. 


patent list. 

N.B.—In these lists, [A.] means “Application for Patent,*’ and 
[0.8.3 “ Complete Bpeciflcation Aooepted." 

Where a Complete Speoifloation accompanies an Application, an 
asterisk is affixed. The dates given are (I) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifloations Accepted, those of the Official Journals 
111 which acoeptauoes of the Complete Speciftcationa are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of tlie said dates. 


I.— PLANT, APPARATUS, AND MACHINERY. 


[A.] 24,641. White, Cobbold, and McNeal. Slime and 
sediment extractors.* Nov, U. 

„ 24,670. Imray (Meistor, Lucius und Bruning). 

Extraction of water or other liquid from mineral, 
vegetable, and animal substances. Nov. 14. 

„ 24,686. Lillie. Evaporating apparatus.* Nov. 14. 

24,78.^). Wilton and Wilton. Furuaee.s. Nov. LY 

,, 24,826. Mnvor. Means for heating chambei'^ useil 

in the process of manufacturing linoleum, coated 
fabrics, and the like, and in the construction of 
gas furnaces. Nov. 16. 

„ 24,870. Soulhworth. Apparatus tor condensing 

liquids especially adapted for removing the albu- 
minous matter from serum, &c.* Ko\. 16. 

„ 24,903. Capell. Washing gase'' and apparatus 

therefor. Noe. 16, 
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24,986. Sugg. Apparatus for pressing gas, Nov. 17. 

25,079. Kuiiick. See under XMII. A, 

25,204. Macquisten. Method of separating solid 
particles from each other, and apparatus therefor. 
Nov. 19. 

26,213. Mathys (Gayley). Method of treating 
gases. Nov. 19. 

26,216. Mackenzie (Lloyd). Apparatus for making 
solutions,* Nov. 19. 

25,272. Duiitoii. Apparatus for circulating liquids 
ID tanks. [U.S. AppL, Nov. 25. 1903.]* 
Nov. 21. 

25,31Q. Rnppel, Protected enrthenu are cocks for 
use with acids, lyes, and the like.* Nov, 21. 

25,414. Lang. See under VIII. 

25,507. Blundell. Furnaces. Nov. 28. 

26,601. Stavenhageii and Geiler. Process of and 
apparatus for manufacturing filter bodies. 


Evaporating apparatus. 


Nov. 24, 

i,589 (1908). Sewell. 

Nov. 80. 

*7 (1904). Murphy. Apparatus for indicating the 
temperature of kilns or other hot-air cham^rs 
used in drying hair and like material. Nov* 28. 
[44 (1904). Parkes. Process and apparatus for 
eva^ratiug gelatinous and the like solutions. 
Notr. 30. 


[A.] 24,694. Nusch (Mortimer-Sterling). luoandesceot 
light mantles.* Nov. 14. 

„ 24,787. Spencer. Regenerative furnaces for gas 

retorts, &c. Nov, l.'i. 

„ 24,826. Mavor. See under I. 

„ 24,975. Rennet. iSrc under XXI II. 

„ 24,987. Newton (Payer and Co.). Flash light. 

Nov. 17. 

„ 25,404. Murconnet. Process of aud apparatus for 

[iroducing gas from pulverisable fuel. [Fr. 
Appl., Dec. 8, 1908.]* Nov. 22. 

„ 25,527. Koppers. Coke furnaoes.* Nov. 23. 

[C.S.] 25,698 (1903). Ladd. Bodies adapted for lighting 
purposes and rendered incandescent by heat or 
electricity. Nov. 23. 

„ 27,496 (1903). Mond. Gas producers. Nov. 23. 

,, 753 (1904). Johuhon aud McKean. Mantlet of 

incandescent gas burners. Nov. 28. 

„ 966 (1904). Feld. Treatment of coal gas and other 

gases containing ammonia and oyanogeu feu.' the 
extraction of ammonia and cyanogen therefiroili» 
and the partial regeneration of the agents eni'' 
ployed in the extraction. Nov. 80. 

„ 3136 (1904). Conti und Levy. Manufacture of 

fuel briquettes. Nov. 30. 

6972 (1904). Gerard and Fiedler. Electrodes for 
arc lights. Nov. 23. 

„ 22,092 (1904). Robson. Gas producers. Nov. 28. 

„ 22,815 (1904). Boult (Cie. pour la Fabrication dei 

Compteurs et Material d’Uliues k Gaz). Gaa 
purifiers. Nov. 80. 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM. AND 
MINERAL WAXES. 

[A.] 24,840. Macknight. See under VII. 

[C.S,] 1881 (1904). Schulze and Chem. Fabr. Ladenburg. 

Manufacture of »j-oresol from crude ores^ 
Nov. 30. 

„ 22,238 (1904). Koellner. See under XU, 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 24,669. Abel (Act.-Ges. f. AnlUufabr.). Manofao* 
ture of 1.6- or 1 .T-arylnaphthylaminesulphoaio 
acid. Nov. 14. 

„ 24,840. Macknight. See under VJI. 

„ 24,869. Newton (Buprer aud Co.). Manufacture of 

anthraquinone denvatives. Nov. 16. 

„ 25,50.5. Lake (Oehler). ManufUoture of obloro- 

uitranisol.* Nov. 23. 

„ 26,506. Lake (Oebler). Manufacture of solphiw 

dyes. Nov. 28. 

[0.8.] 1581 (1904). Lake (Oebler). Manufacture of 
colouring matters. Nov. 23. 

„ 8108 (1904). Johnson (Badisobe Anllin nod Bod* 

Fabrik). Preparation of inito paste lot iiioM 
nse in the fermentation vst. NOV, 80. 

„ 4998 (1904). Johnson (Badlsdif Anllin unddo^ 

Fabrik). Mannfiustnye of eolOuiiiig naltfta ot 
the anthracene seriee. ]iloV. 80. 
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[C,S.] 18,941 (1904). Lake (Oehler). Manufacture of \ 
mordant dyes. Nov. 30. 

V.~PBKPAEING, BLEACHING, DYEING, 
POINTING, AND FINISHING TEXTILES, YARNS, ' 
AND FIBRES. 

[A.] 24,630. Tomlinson (Haas). Apparatus for treat- 
ing materials with air or other gases for drying, j 
bleaching, conditioning, or other purposes. - 
Nov. 14. 

„ 24,886. Mavor. See under I. | 

„ 24,995. Thomson, Shearer, and O’Brien. Process 

for retting flax. Nov. 17. i 

„ 25,165. Calico Printers’ Association, Ltd., and [ 

Warr. Mordanting vegetable fibres for dyeing ' 
and printing. Nov. 19. 

„ 2.'i,16C. Calico Printers’ Association, Ltd., and • 

Warr. Treating vegetable fibres to render them I 
less inflammable. Nov. 19. ' 

„ 25,167. Calico Printers’ Association, Ltd., and , 

Warr. Treating vegetable fibres to render them 
less infiamuiable. Nov. 19. 

„ 25,208. D6tr6. Apparatus for subjecting textile or 

other materials or substances to the action of 
liquids under pressure for dyeing, mordanting, ^ 
bleaching, washing, exhausting, extracting, or ; 
performing other operations thereon.* Nov. 19. 

„ 25,262. Spears. Method of printing textile fabrics’ 

paper, and other materials. Nov. 21. 

„ 25,284. Johnson (BadischeAnilin und Soda Fabrik). 

The discharge of dyed textile fabrics. Nov. 21. ' 

„ 25,296. Todtenhaupt. Process for the preparation 

of urtifloial silk or hair. Nov. 21. 

„ 25,702. Watson. Means for the manufacture of 

fibrous fireproof sheet.* Nov. 25. 

„ 25,708. Scharmann. Apparatus for treating textile 

fabrics and other goods with liquids. [Fr. Appl., 
Feb. 26, 1904.]* Nov. 25. 

„ 25,704. Scharmann. Apparatus for treating textile ’ 

fabrics and other goods with liquids. [Fr. Appl., 
Feb. 26, 1904.]* Nov. 2.5. 

„ 25,728. Howortb (Soc. Anon. (Jooperativa Per La | 

Stagiooatura E. L’Assaggio Belle Sete ed Affini). 
Processes for dyeing or charging silks with tin i 
compounds.* Nov, 25. 

[C.S,] 25,000 (1903). W right, Poulsoii, and Mackintosh. ; 
Manufacture of compounds for waterproofing | 
textile and other fabrics, string, ropes, and the i 
like, and apparatus therefor. Nov. 23. 

„ 1466 (1904). Smith and Schute. Cylinders use<l in | 

treating or cleansing wool, hair, and (dher fibre.s. • 
Nov. 3t>. I 

„ 4626 (1904). Norton and Ilellewell. Means for ‘ 

and method of treating or finishing pile fabrics. 
Nov. 30. 

„ 19,007 (1904). Barbour and Montgomery. Pre- 

paring machinery for flax, hemp, and similar , 
fibres. Nov. 30, i 

„ 21,397 (1904) Cadgene, Machinery used in dyeing, ! 

bleaching, or washing fabrics in the piece. 
Nov. 30. • 

TI.—COLOUEING WOOD, PAPER, LEATHER, Etc. 
[A.] 25,252. Spears. See under V. j 

„ 25,594. Becher. Colouring, darkening, or staining 

wood, and means employed therein. Nov. 24. 
[C.S.] 22,547 (1904). Lake (Chem. Techn. Fabrik Dr. i 
A. E. W. Brand und Co.). Sw under IX. ' 

VIL— ACIDS, ALKALIS, AND SALTS. i 

[A.] 24,731. Plummer. Process to obtain magnesiimi | 
oxide and hydrochloric acid. Nov. 15. | 

,) 24,798. Lamprey. Apparatus for the prodnetioD i 

of Clone. Nov. 15. I 


Of CHMIOAL INDUSTRY. 


[A.] 24,640. Macknight. Process of treating soot to 
recover ammonia, pyridine, and aniline dye there- 
from, and the production of a black pigment. 
Nov. 16. 

„ 24,885. Simons. Apparatus for treating pyrites 

for the recovery of sulphur fumes.* Nov. 16. 

„ 24,978. Wultze, and Gebr. Heyl G. m. b. H. Process 

for magazining and transporting carbonic^id in 
solid form. Nov. 1 7. 

„ 25,010. Westdeatsche Thomasphosphatwerke Ges. 

m. b. H. See under XI. . ^ 

„ 25,107. Tchemiac. Manufacture of sulphocyanide. 

Nov. 18. ^ 

„ 25,354. Oarroway. Manufacture of sulphate of 

iron from waste iron and tin scrap iron. Nov. 22. 

„ 25,394. Watson. Means for obtaining a dissolution 

of sodium silicate.* Nov. 22. 

[C.S.] 27,888 (1903). Gutensohn, Coinpound for treating 
sea water to prevent incrustation and corrosion in 
vessels in which it js evaporated. Nov. 30. 

„ 295 (1904). Blackmarr and Wilford. Method of 

and apparatus for converting oxygen into ozone. 
Nov. 80. 

„ 906 (1904). Feld. See under IL 

„ 1462 (1904). Grossmann, Manufacture of alkali 

nitrites. Nov. 30. f 

„ 3349 (1904). Bloxara (Administration dei Mineu 

von Bnchsweiler). Manufacture of sodium ferru- 
cyanide. Nov. 30. 

„ 14,481 (1904). Pictet, Apparatus for the separa- 

tion of nitrogen and oxygen from atmospheric air. 
Nov. 23. 

„ 22,940 (1904). Reaney. Manufacture of hydrated 

lime from quicklime. Nov. 30. 

' VIII.— GLASS. POTTERY, AND ENAMELS. 

[A.] 24,620. Sankey. Enamelling metallic surfaces. 
Nov. 14. 

„ 25,414. Lang. Crucibles suitable for the manufac- 

ture of glass. [Fr. Appl., May 19, 1904.]* 
Nov. 22. 

[C.S.] 26,363 (1903). Cunyngbame. SVe under X. 

„ 1938 (1904). Marzin. Ceramic printing and tlie 

like. Nov. 80. 

„ 15,866 (1904). Arhogast, Method of manufactur- 

ing glassware. Nov. 30. 

„ 19,067 (1904). Baudoux Gluss-melting furnaces. 

Nov. 30. 

„ 20,444 (1904). Forster, Manufacture of glass, and 

apparatus therefor. Nov. 23! 

„ 22,065 (1904). Imray (Window Glass Machine 

Co.). Manufacture of sheet glass, and apparatus 
therefor, Nov. 23. 

„ 22,655 (1904). Imray (Pressed Prism Plato Glass 

Co.). Manufacture of glass sheets or slabs. 
Nov. 28. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 24,712. Kwiatkowski. Process of making bricks, 
artificial stone, and similar products.* Nov. 15. 

„ 24,892. Ford, Manufacture of artificial stone or 

sand-lime bricks. Nov. 16. 

„ 24,916, Latham. Utilisation of old plaster casts 

and other hydrated sulphate of lime, and appa- 
ratus tbereibr. Nov. 16. 

„ 25,128. Marga. Fireproof, acid-proof, and electri- 
cally insulating material.* Nov. 15. , 

„ 25,187. Von Prunk’l. ProceiM for producing 

durable street pavements and railway anb-struc- 
tures.* Nov. 19. 

„ 25,189. Starke. See under XL 

„ 25,227. Hamblet. Brick kilns and the like. Nov. 21. 
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[A.] 25,424. Ebers. Process for manufacturing cements 

from hot fluid slag l)y the addition oi lime or cal- 
careous substances. Nor. 22. 

■■C.S.] 199 (1904). Mathesius. Process for manufacturing 
slag powder. Nov. 30. 

„ 22,423 (1904). Fairweather (Nettloton). See 

* under XIII. A. 

„ 22,547 (1904). Lake (Chcm. Techu. Fabr. I)r. A. tt. 

W. Brand und C’o.). Process for colouring 
natural stone. Nov. 30. 

* * 22,730 (1904). Shoppee. Facing bricks. Nov. 30. 


X.— METALLUKGY. 

[A.J 24,622. MacArthur. llemoval of antimony from 
alloys of gold and other metaL (‘ontaining it. 
Nov. 14. 

„ 24,626. Sankey. See under VIII. 

„ 24,645. Duncan. Production of iron and steed. 

Nov. 14. 

„ 24,781. Blackmore. Process of reducing aluminimu 

and other metals, and making alloys thereof * 
Nov. 15. 

„ 24,820. Craig. Metal-melting furnaces. No>. H>. 

„ 24,823. Webb, Brettell, and Adamson. Smelting 

of and operating by air upon iron and other 
metals. Nolr. 1C. 

25,116. Moore. Apparatus for separating particles 
of gold, &c, from the gaugue or material \Nith 
which it is associated. Nov. 18. 

25,270. Jackson. Solder for aluminium and other 
metals. Nov. 21. 

25,796, Drojeeki. Reverberatory furnaces.=^ 
Nov. 26. 

25,799. Wynne. Apparatus for atomising molten 
blast furnace slag. Nov. 26. 

[Cj.S.] 24,924 (1903). Neo-Metallurgie. Metallic alloy or 
ooinpouiid. Nov. 23. 

25,550 (1903). Clotten. SeeunderXl. 

26,863 (1903). Cuuyngbumo. Furnaces or kilns 
for enamelling, melting, or baking^ metals, glass, 
porcelain, pottery, and the like. Nov. 30. 

„ 755 (1904). Foster. Manufacture of iron in blast 

furnaces. Nov. 23. 

„ 1323 (1904). Sharpe aud llume. Utilisation of 

scrap iron and steel. Nov. 30. 

1365 (1904). Talbot. Regenerative furnaces. 
Nov. 23. 

6945 (1904). Jacobsen. Manufacture of alloys. 
Nov. 23. 

20,242 (1904). Canive. Welding and annealmg 
furnace. Nov. 23. 

21,766 (1904). Siemens und Hulske A.-(i. 1 urih- 

cation of tantalum metal. Nov. 23. 


XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

PA 1 24 689. Roselle. Electric storage butteries. [Fr. 
AppL, Nov. 16, 1903.]* Nov. 14. 

25 010 Westdeuische Thoraasphosphatwerke Gw. 
" m. b. H. lV<.cess for producing nitric acid by aid 
of electricity. [Ger. Appl., Oct. 19, 1904.J 
Nov. 17. - 

25 095. Jungner. Electric accumulators.* Nov. 18. 
25,\l4. De la Croix and Joel. Electric accumula- 
tors.* Nov. 18. 

25,189. SMrke. Compowiion foe cleotnoal con- 
** duits. Nov. 19. 

25 205 Boult (Accumulntoreu und Iilecti:iciiat.«- 
„ 20,900. »ou« V TOnn. w. A. Boese and Co.). 

S^?naf.«nre of'’.torage battery or accumulator 
„5 2^'™f^(,nfund HaUke Act.-Gea. Elcelrodo 


[A.J f. 5,331. Hargr«iivesa TcMimg the tumteaU of 
oleotrolytic cells, Nov. 22. 

„ 25,876. Csauyi, Klupathy, and von Bircasay. Bleo- 

tric batteries, Nov. 22. 

[C.S.] 25,550 (1908). Clotten. ProeeM and apparatua 
lor the electrolytic recovery of tin from materiali, 
and for the simultaneous recovery of other metala. . 
Nov. 80. 

„ 214 (1 904) . Kamperdyk. Electric batteries. Nov. 28. 

„ 1036 (1904). Pescatore. Aooumalatom. Nov. 28* 

„ 20,003 (1904). Birkeland and Eyde. Prooeaa and 

furnace for subjecting solid matertali to the action 
of the electric arc. Nov. 80. 

„ 20,896 (1904). Bosquet. Manufacture of water 

jackets, casings, &c., by eleotrolytio meant. 
Nov. 33. 

„ 21,403 (1904). Jungner. Method for increasing 

the activity in electrode masses of badly conduc- 
tive metallic oxides or hydrates m aoonmulators 
with invariable electi‘olyte. Nov. 23. 

„ 21,91.3 (1904). Ziegenberg. Manufacture of gal- 

vanic cells. Nov. 23. 

Xll.-FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 24,713. Lewkowitsoh. See wader XVIII. A. 

„ 24,913. Lucas. Detergents. Nov. 16. 

„ 25,683. Harrison, Wild, and** Robb. Means and 

process for extracting oil from cod livers and the 
like. Nov. 25. 

[C.S.]JlH,152 (1904). Nuach (Chom. Werke, vorm. Dr.C. 
Zerbe). See under XVIII. C. 

„ 22,238 (1904). Kocllner. Apparatus for purifying 

oil aud the like. Nov. 23. 

XIII.- PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

(A.) — PioiraNTB, Paints. 

[A.] 24,733. Bennett and Mastin. Manufacture of pig- 
ments. Nov. 15, 

„ 24,840. Macknight. See under VII. 

„ 24,989. Schobert. Antifouling and preservative 

paint* Nov. 17. 

„ 25,092. Flack (Williams). Writing ink. Nov. Dik 

[C.8.] 22,423 (1904). Fairweather (Nettleton). Com- 
position of matter for fireproof paint or coating. 
Nov. 30. 

(H.) — Rbsins, Varnishbb. 

[A.] 21,826. Mavor. See under J. 

(6’.)— India-udbbbb. 

[A.] 24,691. EUte. Rubber valcanising apparatus. 
Nov. 14. 

„ 24,966. Jacobs, Jacobs, aud Brockwell. India- 

rubber substitute. Nov. 17. 

„ 24,548. Gittings. Manufacture of india-rubber 

substitute. Nov. 26. 

[C.S.] 4200 (1904). Frost. Valcanising apparatus. 
Nov. 28. 

XIV.— TANNING ; LEATHER, GLUE, SIZE, Etc. 

[A.] 1H,514a. Amend. The de-acidifying and oxidising 
of hides and skins. [U.8. Appl., Nov. 6, 1903.]* 
Nov. 26. 

[C.S.] 1144 (1904). Parkes. See under 1. 

„ 22,395 (1904). De Maruefte. Prooesi of and 

apparatus for tanning leather. Nov. 23. 

„ 22,774 ( 1904 ). Smith. Method of preparing leather 

in the manufacture of the solea of boots ai^ shoes. 
Nov. 30. 

XV.— MANURES, Eto.v 

[C.S.] 25 (1904). Tivey and Andrews (Wardle)* Jdaihi* 
facture of artificial manure froip 
other like matter. Nov, 80. 
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XVa^SUGAB, STAKCH, GUM, Eio. 

[C.S.] 4792 (1904). Keynaud. Manufacture of achroo. 
dextrin. Nov. 23. 

„ 22,868 (1904). Moullin and Doubtfire. Brilliant 

glaze for use with starcli. Nov. 30. 

XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 24,944. De Kerchove and Lebbe. Fermentation 
and clarification of alcoholic liquids.* Nov. 17. 

„ 2.^1,744. Gates. Brewing. Nov. 26. 

[C.S ] 28,184 (1903). Claussen. Manufacture of English 
beers or malt liquors, and the production of pure 
yeast cukurea for use therein. Nov. 23. 

XVIXI.— FOODS; SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

(A.)— Foods. 

[A.] 24,713. Lewkowitscb, Refmlng oils and fats for 
edible purposes. Nov. 15. 

„ 2.5,076. Hatmaker. Dry compound of coffee and 

milk and process of making same. Nov. 18. 

„ 25,077. Hatmalicr. Dr} ing blood and fluid extracts 

and preparations of animal tissue with or wit)iout 
the addition of other substances. Nov. 1 8. 

„ 25,514. Breckwoldt. Process for the preservation 

of food or other perishaWe substances.* Nov. 23. 

„ 2, 5, .54 6. Robinson and Backhouse. Apparatus for 

treating flour, ^cc., for bleaching or improving the 
quality thereof. Nov 24. 

„ 25,624. Sz^kelj and Koviic. Process for making 

an easily digestible milk jireparation free from 
germs. Nov. 24. 

„ 25,660. Crocker. Food preparation. Nov- 2.5. 

„ 25,767. Hatinaker. Dry compounds of cacao or 

other nuts and milk in flaky form, and pro<*ess 
for making same. Nov. 26. 

[C.S.j 20,273 (1904). Bromhead (('hem. Fabrik Helfcn- 
herg, l>td.). See under XX. 

„ 22.453 (1904), Kust. Process of making butter. 

Nov. 30. 

(.B.)— Sakitation; Wateb Pdrifioation. 

I [A.] 24,808. Robins. Method and means for treating 
smoke, steam, sewer gas, impure air, and other 
fumes for the prevention or mitigation of a 
nuisance. Nov. 15. 

,, 24,908. Garle. Treatment of impure air. Nov. 16. 

„ 25,067. Oates. The aerating and drainage of filter 

beds, sewage or trade effluent tanks, &c. Nov. 18. 

„ 25,147. Bolton and Mills. Revolving sprinklers 

used for sprinkling sewage on bacteria beds. 
Nov, 19. 

„ 25,591. Neilson. Process of and roceplacles for 

the treatment of sewage. Nov. 24. 

„ 25,611. Brooke. Apparatus for purifying fluids. 

Nov. 24. 

„ 2.5,691. Guy. The treatment of sewage and means 

therefor. Nov. 25. 

[('.8.] 28,586 (1903). Cambier, Tixler, and Adnet. Pro- 
cess of sterilising liquids,, particularly water. 
Nov. 88. 

., 2-5 (1904). Tivey and Andrews (Wardle), See 

under XV. 

„ 22,285 (1904). Wicks and Dodd. Dietribotion of 

sewage effluent or other liiqaid over bacteria or 
filter beds. Nov. 28. 

(C.) — DiaiKFisoxAHW. 

[A.] £5,308. Gauthier. Process and apparatns for the 
manafketure of a gas for disinfecting purposes. 
[Fr. Appl , Not. 21, 1908.]* Nov, 21. 


[C.S.] 18,152 (1904). Nuscb (Chem. Werke, vorm. Dr. 
C. Zerbe). Process for making durable soap 
preparations for use in preventing poasoBing by 
compounds of lead, copper, arsenic, mercory, 
and other metals. Nov. 22. 

XIX.-PAPER, PASTEBOARD, Etc. 

[A.] 25,726. Tailfer. Paper-making maebines. [Fr. 
Appl., Dec. 21, 1903.]'* Nov. 25. 

[C.S.] 8885 (1904). Von Schmaedel. Manhfacture or 
treatment of paper for printing. Nov. 80, 

„ 16,281 (1904) Werle. Grinding wood for the 

manufacture of paper. Nov. 80. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTEAOTS. 

[A.] 24,672. Imray (Meister, Lucius uod Brtining). 
Manufacture of crystallised methyl and ethyl 
wilicylglycollates, and of a product therefrom for 
use in therapeutics. Nov. 14. 

„ 24,685. Boake, Roberts, and Co., Ltd. (Allen). 

Production of formaldehyde. Nov. 14. 

„ 24,870. Southworth. 5ee under 1. 

„ 24,990. Imray (Meister, Lucius und Brfining). 

Manufacture of alkylbarbituric acids. Nov. 17. 

,, 25,221. Boult (Boehringer und Sohn). Manufac- 

ture of pure lactic acid. Nov. 19. 

„ 2.>,369. AVilliams (von Forell). Products suitable 

ior external medical use and process for manu- 
facturing the same.* Nov. 22. 

[( .S.J 20,273 (1004). Bromhead (Chem. Fabr. Helfen- 
berg). Production of a stable non-alcoholic 
volution of iron peptone or iron manganese pep- 
tone. Nov. 30. 

,, 21,047 (1904). Durzeiis. Manufacture of certain 

aldehydes and intermediate products. Nov. 30. 

„ 22,064 (1904). Meister, Lucius und Briiuing. 

Manufacture of phenylineth^lamidocbloropyra- 
zole. Nov. 30. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 24,774. Bry. Films for photography.* Nov, 15. 

„ 25,718. Soc. Anon, des Plaques et Papiers Photo - 

graphiques, A. Lumicre et ses Fiis. Sensitised 
plates lor a process of colour photography. [Fr. 
Appl., dan. 13, 1904.]* Nov. 25. 

„ 25,752. Gittings. Colour photography. Nov. 26. 

[C.S.] 92.5 (1904). Abel (A.-G. f. Auilinfubr.). Films for 
use in photography. Nov. 23. 

xm.— Btft,08IVES, MATCHES, Bro. 

[A.J 24,782, Duttenhofer. Manufacture of explosives.* 
Nov. 15. 

„ 25,398. The New Explosive Co., Ltd,, and Ody. 

Explosive compositions. Nov. 22. 

„ 25,797. Johnson (Soc. Anon, des Poudres et Dyiia- 

mites). Manufacture of explosives.* Nov. 26. 

[C.S.] 27d>l5 (1903). Lake (Cyanid-Ges. m. b. H.). Kx- 
plosives. Nov. 23. 

„ 4742 (1904). Miners’ Safety Explosive Co., Ltd., 

and Leveit. Safety explosives. Nov. 80. 

„ 21,398 (1904). Lociani. Machine lor use in the 

manufantare of gunpowder sheets. Nov. 30. 

„ 22,805 (1904). Parker. Art of making matches. 

Nov. 80. 

XXni.— GBNEBAL ANALYT'ICAL CHEMI8THY. 

[A.] 24,975. Bennet, Afiparatuk for uomi^ing the illu- 
minatiog effects or oossamftioQ of gas bnmers. 
Nov. 17. 
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dioxide is made into sulphuric acid by the use of a little 
nitre. Yet it is only a loW months ago that a paper, by a 
distinguished investigator and successful manufacturer of 
chemical products~HetTDr.F.Raschig,of Ludwigsbafen am 
Rhein —appeared in the Zeitschrijt J^r angetcandte Chemie^ 
re-stating and upholding a remarkable theory of the process, 
which, though published seventeen years before, may still 
be St j led anew theory, so old is the process to which it 
refers. This theory is n<iw being actively dipcufised in the 
Zeitschrift just namtd, and a good abstract of it has 
already appeared in our own Journal. The following 
exposition of its nature may interest man} of the members 
of this Society, for, simple enough in principle, it is based 
upon facts the knowledge of which is not widely diffused 
among chemists. 

What is wanted, in order to understand the nature of the 
lesd-chamber process, is to know how it happms that the 
presence of a little reduced nitric acid effects with extra- 
ordinary rapidity that aimospheiic oxidation of sulphur 
dioxide, 2SOo + O., + 2llj() = 2SO,,Hn, which otherwise 
scaicely takes place at all. The pair of equations, 
N..()^ + 2 S ()2 + 2 H 2 O = 2N()+ 2 HjS 04 and 2NO+ (I = 
N. 2 l) 4 , may express what happens, but tell nothing as to how 
it happens. From them it appears that nitric oxide and 
oxygen unite into nitric peroxide, hut as it cannot he 
assumed in reading the hrst equation that, with equal 
facility and as a matter of fact, nitiic peroxide decomposes 
into ox'^gen and nitric oxide, these equations fail to give the 
required information. Lnng(‘’s pair of equations. 2SO„ -s 
N() + NO.,-h 0..-^ IL0=-20N().S(V0H, and 2()N0S()./)I1 ^ 

I H. 2 O NO -f NOo + 2110.800. oil, aie open to the same 
entieism. An advance is. indeed, made, by the recognition 
of the necessity of there being some eomhiiiation between 
tlie sulphur dioxide and ( ne of tlie oxides of nitrogen. Rut, 
still, it is not to he seen from Lunge's equation, in what 
way the atinosjiheric oxjgen goc'* to the sulphur dioxide. 
When, in jirtsei ee of air, .‘Jiilphur dioxide and nitrons acid 
or nitric peroxide are brought together in water, they unite 
wilhmit oxidation to foim oonijioum.s which, though 
unstable, are 1 ot r xidisable by the .'nr. So far, therefore, it 
remains nnexplairnd how the sulphur dioxide grts oxidised 
into sulpliiric aeid. According to Raschig’s theory, the 
•‘ulphiir dioxide (bus pof get oxidi.std by the air: there 
is only a c< udensatii'n or unit u of the sulphur dioxide 
w'ith the nitrous acid. The coinpound h}dre] 3 ses, and 
thus rulpliiiric aeid conies into existc nee. TI en only does 
aerial oxidation intervene, in order to oxidise tlie reduced 
nitrou.s acid. 

Raschig’s theory of the lead-charober process run.^, in 
effect, as lollow-s : — Nitrous acid and moist sulphur dioxide 
ccmibine together to form the substance, nitrososulphonie 
acid. 0N8(),,H ; this interacts with a second molecule of 
iiit»(uis acid to loTiii sulphuric aeid and uitric oxide ; and 
this nitric oxide, with the aid of air and water, reger erales 
the nitrous acid set cut with. Here are the equations : — 

' (1) 20N0H + 2S03«2()N.S0.2.()H; 

(2) 20N()Il4 20N.M).;.OH = 4NO + 2HO.SO.-.OH ; 

(.") 4N<) + Go -t- 21I.X) » 40N.0fI. 


Aonliun A)rrtton. 


Mteiing held at Bnrlhgton Bouse, on Monday, 
Drcemher bth, 1904. 


MK. A. OUltliON SALAMON IN TUB CBAIB. 

RASCHIG’S THEORY OF THE LFAB-CIIAMBER 
PROCESS. 

BY E. I>IVERS, M.D., P.SC., F.lt.S. 

These are probably the closing years of the active life of 
the most celebrateii and important process of chemical 
manufacture ever invented, namely, that by which sulpbiir 


Here, for the first lime, is given a tlieory as to how 
sulphur dioxide pngse-* into sulphuric acid in the nitre pro- 
ces*^ of its manufacture. It may he claimed for it that it ' 
expresses the facts of the process, and is not mciely a 
hypothetical view (.f it. 

The lead-chamber process has b ng held tie position, it)! 
the exposition of chemistry, of the standard example of 
csfal}tic action. Now, a tiue catalytic action is one in which 
there are, between the substances consumed— say, sulphur 
dioxide, oxygen, and water— and the substances produced 
from them — in this case, sulphuric acid— two other sub- 
stances, whose lines of existence out each other, so to speak, 
at a critii al point. At that point the one substance is there 
facing the substances to be consumed, and equally there at 
that point is the other substance of the catalytic pair, facing 
the substances produci^d. Where catalytic action is going 
on, the existence of both of its acting substances is almost 
limited to a point in time ; when either attains a line of 
I existence, the catalytic action is at an end, and the other 
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substance no bnger extats. In tbe resent cane, this state ! 
of things niay perhaps be symbolised, thus : — 

HO - NO - SO,H. 


where the brackets include nitrous acid and nitrosoaulphonic 
acid, respectively. Daring catalytic action, both have an ' 
existence which is intanrible, which defies direct observa- 
tiou. Only when, by changed condition^, the catalysts is ' 
disturbed, can we expect to tlnd the one or the other. In 
the lead chamber itself, wo find the nitrous acid (or the ' 
pro luots of its break-up), when the catalysis is over, under 
the conditions which prevail. In his beiker glass, under 
other conditions, Raschiij gets evidence of the existence of 
uitrososulphonic acid. But in the lead-chamber itself, in the 
region of full activity, there should be no delectable pre- 
sence of this body or of nitrous acid. Vdmitting, with 
Lunge, that nitrososiilphuric acid is one of a catalytic pair of 
substances in the lead-chamber process, the same argument 
holds good concerumg the form of existence of th it sub- 
stance also. He may be right in believing that it is present 
in vast quantities in the lead-chambers — return to this point 
will be made later on, — but, even so, its existence may be 
likened to that of a twinkling star — tnere and not there at 
every alternate moment, without any tangible presence, 
until the catalytic action proper to uormil working is 
disturbed. It, therefore, does not really affect Rascnig’s 
the >ry, to deny that nitrososulphonic acid, with which may 
be associated nitrous acid and nitric oxide, is to be found in 
the normally working pirts of the chimbcr. Hut, before 
following lip these consideratioas with so ne others 
importance, the subject of the existence and nature of 
uitrososulphonic acid requires to be discussed. 

Nitrososnlphouic acid has not been isolated and probably 
never will be. Almost as much may be said of nitrous acid. 
Hut there is abundant evidence of the existence of the latter 
in dilute .solution, w'hilst its sails are common substances. 
The evidence of the existence of nitrososnlphouic acid, an i 
the relations of this body to certain silts, will now be briefly 
gone into. 

The earlier evidence brought forward, first by Clans and 
then by Uaschig, of the existeuceof salts of nitrososulohouic 
acid, iir of jits hydrate, dihydroxylamiucsulphonio acid, as 
yet lu distinguishable from it, has been proved to be wrong by 
Hagci and the author. When an alkali nitrite is sulphonated 
by the gradual addition of mi'tasulphite, the product is not 
a dihydroxylamiuesiilphonate, but hydro xylaminedisulpho- 
nate,2NaNO.; + ;dNa^8/)j + 1 L ;|0 — 2 HON{SC)jNa )3 + 2 Na 3 S 03 . 
Hut by a very interesting, though somewuat recondite, 
analytical procedure, Raschig has convinced himself that, 
when the nitrite is put from the first in coutaot with the 
whole of the metasiilphite, there comes into brief existence 
what should be uitrososulphouate or else its hydrate, 
dinydroxylamiuesulphouate, prolueod thus : NaNJ^ + 
NajS20a = ONHOjNa + Na^SOs. 

Next, experimenting with dilute titrated solutions of 
sulphur dioxide and nitrous acid, Raschig poured sulphur 
.lioxide solution into highly dilute nitrous aoid solutiou in 
varying proportions, and found that iuteractiou w.is con- 
fined withm molecular proportions, ONOHibO^* u e 
thus got sulphuric acid and no trace ot nitrososulphonic 
acid. When, however, he poured the nitrous acid solution 
into the snlphnr dioxide solution, 

(found that more than a molecule ot sulphur loxi 
used up, proving that hydroxylaminedisalphomc acid and 

nitnlosulphoQio acid, N(8l>,H).„ must have 
Here, it may be meationed, that Garpenter 
years ago (this .Journal. 31. 

dioxide produced hydroxyiaminedisulp ouio ej-rjen. 

nitrous acid. Rtsohig concludes that these P 

meats prove that dlbydr ixyUminesulphuuic ae«d ^ t 
aonydride, nitrososnlphouic acid, .. 

becomes hydroxylamunedlsulphoaic acid y couclu- 

n»t,ou. Ttie»atl.oro»nnot a l lit tuW 
9io;i which ma« be drewn, hot to sea* o re«ant,, 

tor refeiag to gr*iU thit, /p,i5aco ctroso- 

the sulphonation may go so f*r only as t p 
suAphonio acid. 


Baiichig*8 thiM point of evidence is decidedly ittisfac- 
tory. Oh mixing the highly dilute and cooled solutions of 
nitrous acid and sulphur dioxide iu molecular proportions, 
the mixed solution gives no blueing with potassium iodide 
and starch, thus showing the disappesrauoe of all nitrous 
acid ; no bleaching of iodine silution, thus showing the 
disappearance of all sulphur dioxide ; precipitation of all 
sulphur as sulphate by barium chloride t attd, lastly, con- 
siderable bleaching activity upon potaSsium permanganate. 
Therefore, although nitrous oxide is obtained by boatiug 
the solution, the prlmiry interaction cannot be that ex- 
pressed by 2 HO.no + 231)., + Hp-NjO^- 230j(OH)a. 
since nitrous oxide has no action upon permanganate. Tbe 
interaction can only have prolueod nitroswul phonic acid, 
which must have hydrolysed into nltrosyl hydride, H.NO, 
thus : -O N . O H f SO 2 « ( ) N . SO, . OH, aud 0 N . 80, . 0 H + 
H^O -ON.H -K IlO.SOj OlI. Working with stannous 
chloride, in place of sulphur dioxide, upon nitrous acid, 
much stronger solutions of this siihstaiuo, nitrosyl hydride, 
are obtainable —solutio is mu^h too concentrated to bs merely 
solutions of nitrons oxide. The action of stannous chloride 
upon nitrous acid is so dnftnite that, were it nee led, it 
could be u.sed for its quintitativi determiuition. Nitrosyl 
hydride stands as anhydride to di hydroxy lamine, (HO),N a, 
and it is difficult to avoid coming to the conclusion 
that cither nitrosyl hydride or dihydroxylamlae is tem- 
porarily present in the solution in which nitrous aoid has 
bien sulphonated. But, if this is granted, it follows that 
cither nitrososulphonic acid or dihydroxy laminesulphomc 
acid is produced by this sulphonatiou, however fieetiug its 
existence. Raschig has obtained evidence that nitrosyl 
hydride is also produce I by oxidising hydro xylamine. 

Nitrosyl hydride interacts with nitrosyl hydroxiie, that 
is, nitrous acid, though not readily, to form nitric oxide and 
water 0 S . H -r HO . NO » 2 NO + H^O. In presonoo of 
air dissolved in tbe water, it proceeds quickly enough, but 
then nitrous acid appears in place of the nitric oxide, in 
accordance with the tnird equation. It has still to be shown 
that the conditions of the lead-chambei* are appropriate for 
the oceurreuces formulated iu Uasohig’s equations. 

The HolutioDs experimented uaou have so far been aque- 
ous, but the addition of sulphuric acid to them, far from 
being detrimental, actually determines that activity of 
nitrous acid upon the nitrososulphonic acid, in the presence 
of air, which in aqueous solution* only slowly manifests 
itself. Whan the nitrous acid is dissolved in 10/ N sulphuric 
acid, instead of in water, sulphur dioxide and air can bo 
blown rapidly into the solution, with complete conversion of 
the sulphur dioxide into sulphuric acid and no escape of 
nitric oxide and peroxide, although the sulphuric acid is 
still too weak to be a solvent of nitrososulphqric acid 
(nitrosyl sulphate). Indeed, the addition of euoiii^h sul- 
: phuric acid to make the solution simihr to chamber acid, 

; makes the solution such a poor solvent of nitrous acid thi^t 
I this thou becomes gaseous to some extent. The effect of 
' still Btrougor sulphuric acid, which would have generated 
I nitrososiilphuric aoid, appears not to have been tried. But 
It has at least been shjwnthat the lead-chamber praoesi 
can be imitated in a beaker glass, in i^ocordanoe with 
RasoUig’s theory and withom any material proittotloa of 
nitrososulphuric acid. 

Hearing in mind the esseutial nature of catalytic action, 
it will be evident that the series of equatioMt “P 

represent its cycle of changes are n^t t > be regarded hs 
expressing interaction < which proceed, independeatl/ to 
' each other, to actual completion. Thu a, jn Raschlg’s 
: equations, the product of the first mteraejiott. 

I nitrosonilphonic acid, is already reacting at io the s^^soqd 
' equatioQ, before it is out of the reaction reprinted kf the 
nr^t e illation. The sa ne holds true of the actiye .product 
! (nitric oxide) of the second equation, which it being foripwl 
only so far as to be able to pass into the third reactioa and 
there disappear. We have also to remember that the 
ordinal uumbfrs attached to thsse equations, first, »0oop4» 
and third, serve oily to mark th?ir sei'ieuc^not tnia^cate 
a beginning and an end. The product of the fe^ctioa 
I shown by the third equatioo, the nitroui acid, pts*oa Ip, thh 
I moment of its formation into the reaction as eihowa 
' first equition. It was iocunbeat upon Eischtg to fftve 
' reality to the existence of the aitrososulphquic acid, or bf a 
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suh stance eijuival^nt to it, but not to nhow that it might be 
isolated from the confentB of the lead, chambers. The same 
ig true of bis nitric oxide, but this being so veil-known a 
substance, the above considerations seem not to have bten 
applied to it. Daschig may be found sayirg that Lunge 
will yet have to ccroe back to the recognition of nitric 
( xide as taking |ait in the process, and also making no 
attempt to meet lunge’s well-founded contention that 
nitric oxide is only present in the lead chamber in associa- 
tion with enough nitric peroxide to negative tie possibility 
of its taking part in the process. Yet Raschig himself 
recognises quite well that the ^0 of bis equations has only 
a (ataly tic existence as nitric oxide. He has done feme 
admirable work towards establishing the existence of 
pemitric acid, ENO4, and allows himself to speculate 
whether this substances as well as NO, may not play a part 
in the process (■hown in equation 2. However that iray 
be, it is in any car-e to be understood that nitric oxide, as 
we know it, has not been shown by Raschig’s experiments 
to be a factor in the sulphuric acid process. His second 
equation must hardly be tsken to express something which 
actunlly goes on of iuelf, for hi.s experiments show that 
this reaction depends largely, if not w hotly, for its occur- 
‘ence upon the co-< peration of the reaction formulated by 
tie third equation. Equation 3 must be imagined to be 
subjoined to 2, gomelhing in this way : — 

HO. NO OH 

+ I , 

HO. NO SOtll 
H + O + NO(SO,H) i 1 HO. NO SO3H 

" I +1 

H ~0 + NO.OII J (liO.NO OH 

in which rhe radical, NO, is seen to be everywhere active, 
wiibout 01 ce coming out info existence as nitric oxide. 

Raee big's surmise il'at, in passing frem the reaction 
formulated in bis second equation to that expressed by his 
third, litre may be gt neiatid ptrnitric acid, HNO4, as well 
os NO, may puzzle ilose who see in the action of sulphur 
dioxide only that of u reducing agent upon nitrous acid. 

It may be well, il crcfoic, for this and otl or reasons, to call 
attcnticai to the fact that, in pretence of the nx nohjdiatc 
of sulphuric acid, tulphur dioxide so acts upon nitrous acid i 
as to genente peroxylomiuesulphonic acid — | 


H-O + NO. Oil 
H + 0 + NO(SOj.H) 


()N(SO»H)j 

ON(SOaH)2 


This substance, which gives a btnutiful purple colour to the 
sulphuric acid, is undoubtedly a peroxide, such as pcrnitric 
acid would he, HO.ONO2, with an -O2- group in it 
(J. Chem. Soc. 1904 , 85 , 108 ). There is another point of 
interest in pt‘^oxylaminc^ulphonic acid in connection wdth 
the sulphuric acid process. It is the support which its 
production gives to Rast big’s concepiion of the process as 
being de[)endcnt upon the sulphonation of nitrous acid. 
Can sulphaiotised acids, it has in effect been asked, have 
anything to do with the sulphuric acid process, in which 
they are not to be found, at least when it is properly 
working? The prejudice which dictates tueb a question 
will hardly be able to w-ribstand the evidence of such a fact 
as this: — Whether nitrous acid and sulphur dioxide react 
in presence of water or in presence of mouohydrated 
sulphuric acid, HjO, HJSO4, they produce sulphazotised 
substances, that is, sulphonated nitrous acid compounds. 
For, that being the case, can the least objection any longer 
be raised to the assumption that they also form such 
substances in presence of that more dilute sulphuric acid 
which is present in the lead-chambers ? 

What next is to he said is offered as a contribution to the 
theory of the leod-chamber process. The author has long 
been convinced that, in those regions of the chamber where 
the process is in active operation, where, therefore, there is 
dense white mist, the really gaseous part of the contents of 
the chamber contains no significant quantity of any oxide of 
nitrogen. One part of that mist consists of its liquid par- 
ticles of sulphur c acid, haAing with it tometling more toan 
one molecule and semething less tlan two molecules of 


water, and holding in solution all the nitrogen oxides, one 
or more ns the case may be. The other part of the mist is 
gaseous, and made up of atmospheric nitrogen and ox}gen, 
sulphur dioxide, and vapour of water. In regions where 
the activity is much less, uitrogen peroxide is, indeed, 
among (he gases, and with veiy little sulphur dioxide 
present, but this nilnc peroxide is already out of the sphere 
of activity, and waiting to he carried off from the chambets. 
If it had work to do, it would not be there as gas. Whether 
any of the oxides of nitrogen enter the chamber from the 
Glover-tower in the form of mist, or whether everything is 
at that time gaseous, cannot, perhaps, be told, but, quickly 
and almost at once, the whole of the nitrogen oxides, 
together with water and sulphur dioxide, and probably 
some volatilised or mechanically carried sulphuric acid, will 
condense into a mist. It is difficult to conceive of another 
state of things, consistent with the conditions which prevail. 
What follows next in the process seems to be equally 
certain. Sulphur dioxide, ox}geD, and water condenfo 
together upon the liquid particles of tbe mist, there uniting, 
under the catalytic influence of the nitrous acid present in 
tie {articles, with a rapidity limited only by the time needed 
for diffusion of the gases ever to the particles and for dissi- 
pation of the heat caused by their condensation. Rut, no 
doubt, that rapidity of the process is seriously interfered 
with by the unequal distribution of the steam or water- 
spray through the (hambers, the condenMilion being 
checked in one place because the nitrous acid loses much 
of its activity in consequence of the sulphuric acid of the 
mist liquid being too concentrated, and in aiK’ther place 
because, through (be sulphuric acid of the mist being too 
much diluted, ihe nitrous acid escapes from the liquid par- 
ticles, and, theiefore, gels out of its field of greatest 
activity. 

I’erhnps, to a larjze extent, the language of Raschig is 
consistent with the assumption that he belieies in tie con- 
finement of ibe nitrogen compounds to the liquid part of 
the mist, but be distinctly refers to the necessity of having 
more oxides of nitn gen present than (an beheld in soluti(tD 
by suljthnric acid of the dilution he taki’s it to have in ihe 
mist, which is surely much less tlan that of chaniber-floor 
acid. Resities this, he tries to lead ns back to a hebef in 
the existence of gaseous nitrous anh}dridc.for slort periods 
of time, even in presence of oxygen— a matter which would 
be of DO interest m connection with bis theory did he suppose 
that all his nitrous acid was in the liquid of the mist. 

Unless the nitrons acid is held dissolved in the liquid of 
the mist in the form of nitrososnlphuric acid, it is hardly 
possible to grant the demand of Rasebig’s theory for nitinns 
acid to be ever present in local excess of tbe sulphur 
dioxide at the s<at of activity, that is, in the proportion of 
2NO2H to every SOg. 

Yet Raschig fails to find any place for nitrososulphuric 
acid in the process of sulphuric acid manufacture. If it 
is present at all in the chambers, it is there, be considers, 
injuriously, aud as the result of imperfect working. 
According to Lunge, its presence in the chambers is 
certain and of prime importance. But, before proceeding 
further, it is desirable to say something respecting the 
chemical relationship of nitrososulphonic acid to nitreso- 
sulpburic acid. The propriety of what is now going to 
he said on this subject is unlikely to he gainsaid, but 
disregard of its argument leads to lamentable confusion 
in nomenclature. The foimula of nitrosoBulpbonic acid la 
ON.SO3H; that for nitrososulphuric acid is ON. 0 . 80 ^ 11 . 
ihe relationship of nitrososulphonic acid to nitrososulphuri^! 
acid is, therefore, that of the almost unknown sulphurous 
acid, H.SO*H, to sulphuric acid, HO.SOsII. Nitroso- 
sulpburic acid is often named nitrosyl sulphate, but that 
is a practice not to be commended, because it suggests 
tl at this acid is a salt, whereas a salt it is not, nitrosyl 
being no basic radical. By a sulpfaonio derivative is 
meant a compound in which the radical, -SOrH, plays 
a part analogous to that of cyanogen in a ejanidef, or of 
chlorine in a chloride. A sulphuric compound is what 
is held to be a derivative, in certain ways, of aulpburio 
acid. When that derivation is through the subetitution 
of a hydrogen radical by some other, it is absolutely 
unallowable to call the compound a sulpbonio derivative, 
as is £0 frequently done in tbe case of nitroso-sulpbuHe 
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acid. Ms substance is a mixed acid oxide, that is im 
anlydride of two acids. It is intermediate to pyroBidphuric 
acid and nitrous anhydride, as thus shown ^ 


Pyrosulphurio 

Acid. 

0 ^ so, OH 

^ SO, OH 


NitroBosulphuric 

Acid. 

O ^ SO2OU 
^ ^NO 


Nil mis 
Auhydrido. 

0<N'' 

^ NO 


Tb»t snlphuric acid diarg.d Avith nitrosohulpharic acid 
will quickly absorb moiM sulphur dioxide has Wen lonir 
known, but it was left for Kasebig to discover what then 
happens. What docs happen is expressed h, his equations 
when, for the nitrous acid there shown, is sahstituled its 
anhydro compound with sulphuric acid. Ilia three rqnations 
then become— 

NitroHosulyihui'ic 

Acid. 

(1) 21l2() + 20N.0.S0JI + 2S(), -ir 

Nit rosoMil phonic 
A<‘i(l. 

2SOo(OH)2 + 2()N.SO,H ; 


Nitrososul phonic NitrosoMilpliunc 
Acid. Acid. 


Pyro.sulpliiui(* 

( 2 ) ‘dON.SOaH + 20N.0.S0,,n - 4NO + 20 (So"h).. ; 


Pyrchulnhunc 
Aoiu. 

(3) 4NO + O 2 + 20(80,11)2 = 40aN.0.S(),H. 


Chulpliunc XitrosoKulphuric 
Aoiu. Acid. 


What, then, poes on between the liquid and the gas-eoiM 
parts of the mist appears to be this. Jhe particles of the 
mist, consisting of stroiiff sulphuric acid holding nitroso- 1 
sulphuric acid in solution, continuously absorb sulphur 
dioxide and oxygen, which, by the catalytic action of the 
uitrososuJphuric acid, become sulpliuric acid a,s fust as they 
are absorbed. Water is taken up in such quantity, in the 
normal working of the process, as senes to effect incipient 
hydrolysis of the nltrososulpliurie acid into its coiistituent 
acids. Two molecules of sulphur dioxide and one molecule 
of oxygen are absorbed simultaneously, for the reason that 
they find between themselves, the radical of the catulyser, 
nitrosyl, one moment as nItro^o 8 ulphu^ic acid and the next 
moment as nitrososulphonic acid. Or, leaving out all 
mention of the radical, nitrosyl, but remembering that 
the substance, nitric oxide, plays no part, the catalyser is 
nitrososulphonic acid and nitrososulphuric acid, alternately. 
Then, since a catalyser cannot bo represented in an equation 
for a productive change, because it is neither consumed nor ' 
generated, the equation comes hack to 2803 + Og + 2011.2 = 
280 ^ 113 , conditioned by the words “in presence of a 
catalyser.” 

The importance of the theory now advanced, that the 
production of sulphuric acid in the lead-chambers is due to 
action going on between a liquid and a gas, will be quickly 
evident on consideration. That state of things is the 
counterpart of what is actually observed to go on in 
Raschig’s experiment in a beaker, in which sulphur dioxide 
and oxygen are rapidly absorbed by the nitrous acid solu- 
tion, without evolution of any nitric oxide or peroxide. 
It renders meaningless the otherwise pertinent question 
raised by Lunge against Raschig’s theory, why the nitric 
oxide does not oxidise to nitric peroxide, instead of stopping 
at nitrous anhydride, aa required of it by Raschlg. It, in 
this way, removes almost the sole objection that Lunge has 
to any theory of the process, which rests on a production of 
nitric oxide. But, above all, it should perhaps serve to end 
the rivalry between Lunge’s and Rasebig’s theories, liecause 
it makes them to he, with some excrescences, parts of a 
more comprehensive theory. 

There is much more in Rasebig’s account of his theoiy 
and of the elaborate experimental work upon which it is 
based, which might with advantage have been described 
and commented upon, but it is hoped that wh^ has been 
here said will be sufficient to excite interest in the theory. 
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ProF. Tildbw said that it had yet to be shown that 
these various substances, and the reactions expressed m 
•these equations, were essential parts of the process, me 


object of which was the production of sulphuric acid. No 
one denied, for instance, that nitrotosulphuric ' acid a as 
formed to some extent in the chambers, but it did not seem 
to him that the production of that compound wus a necessary 
condition of the production of sulphuric acid from the 
oxides of nitrogen, the oxygen of the air, sulphur dioxide 
and the water which were present. He was glad to licar 
that the author held the view that a great number 01 these 
substances expressed in the equations probably did not 
exist under the conditions of the chambers, because they 
were at a tempera tare in which they tvere to a lBr|fe extent 
dissociated into gaseous products. He should oertamly agiee 
with him tliut in so far as these reactioim took place, they 
took place on the surface of the spherulea of water due to 
the condensation of the steam. It would he intereitiog if 
some experiments could be made at temper atures a little 
higher, above the boiling point of water, when there would 
be no condensed spherules of wati-r at all, but where all the 
materials were entirely gaseous. 8 nch a temperature was of 
course beyond that which prevailed generally in the vitriol 
chambers. He was not afraid to express the action of the 
peroxide of nitrogen which was present in the chambers by 
a very much simpler hypothesis. They had no hesitation 
in assuming that when nitric oxide combined with oxygen 
the process was very simple. lie had never seen any form 
of complicated expression written as an equation to express 
this combination and he thought it would be extremely 
difficult to express it by anything more complicated j it 
might he written as NO - 1 - U or 2N0 + Ho saw no 
difficulty about assuming that oxygen was capable of directly 
combining with nitric oxide, but he felt more difficulty 
in assuming that oxygen directly combined with the ele« 
lueuts of the sulphurous acid which were present in the 
gases. Those who had not specially studied these sub- 
stances were freijuently a little confUsed about the oxides of 
nitrogen, hut his belief was that there was only one coloured 
gaseous oxide of uitrogen and that was the peroxide, the 
formula of which was NOj. His reason for the statement 
was this : NjO and NO were well known colourless gases, 
N 3 O 3 was a blue liquid which on conversion into vapour 
produced a yellow coloured gas. That gas consisted of a 
mixture of equal volumes of nitric oxide and nitrogen per- 
oxide. It had been shown a few years ago that in all 
probability when these two 'gases were brought together 
tliere was a small amount of nitrous anhydride produced, 
something like 5 per cent, of the whole, us represented by 
Dixon’s experiments ; the rest was entirely dissociated If 
the red gas were examined with the spectroscope the lines of 
the absorption spectrum were identical with those of the 
spectrum of peroxide of nitrogen, made in some other waj'. 
Peroxide of nitrogen obtained, for example, by heatinj^ lead 
nitrate was by cooling condensed first to a yellow liquid and 
at a lower temperature to a perfectly colourless solid. This 
white solid was NjO^ or some multiple of it. Directly it 
volatilised it gave the yellow gas the colour of which 
appeared because it was contiuiially accumulating, the diu- 
sociatioQ increasing as the temperature rose. Oo examining 
these bodies with the spectroscope the only one which gave 
the peculiar absorption spectrum was the nitrogen peroxide, 
NO 3 , so that NgOjj, if It existed in the gaseous slate, did 
not give the absorption spectrum. Now in the vitriol 
chambers the atmosphere was generally a deep red, showing 
an abundance of peroxide of nitrogen. It seemed to him 
that in the chambers where the sulphuric acid was chiefff 
produced there would always be an abundance of this ps. 
He could not see any great difficulty ia believing that Just 
as oxygen was known to be capable of combining with 
nitric oxide by simple combination, so an atom of the 
oxygen of the nitric peroxide attached itself to the elements 
of tbe sulphurous acid here present. In nitrogen peroxide 
the nitrogen had an nnsatislied affinity, and it waa aasy to, 
conceive of an arrangmeut by which the oxygen of the air 
united with tbe nitrogen of the peroxide of mtrogen, at the 
same moment that another atom of oxygen was detached 
by entering into union with tbe sulphur dioxide and water 
which together mode up the molecule of the solphurie acid. 
He could not see any objection to the idea that that waa the 
essential part of the process. Of eourse the oeoasicmal 
produetion of hydroxylamine and other oompotmde eonld 
not be denied, but it seemed to him that was taffipientiy 
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explained by the fact that moderately strong aulpburic acid 
W0H present in the spherules of liquid and on the walls and 
floi»rs of the chambers in the presence of sulphur dioxide 
and nitrogen peroxide in varying proportions. There, at 
any rate, were the matenals for the production of some of 
the substances represented in these equations. 

Mr. 11. Forbes Carpenter said he was not prepared for 
the author accepting the nitrososulphonic acid as an 
existing body, even under the transient form described, for, 
in conjunction wiib Frof. flaga, Dr. Divers had shown that 
what Hasehig described in earlier experiments as a salt of 
dihydroxylaoiinesulphonic acid was actually a double salt 
which could be produced by crystallisation of hydroxylaniine 
disulphoDate and potassium nitrite. The combination ot the 
theories of Lunge and Ituschig might be happily eflected 
by the equations Dr. Divers had given. That not only the 
raw materials, but at any rate one product, of the interven- 
tion of the two named by Dr. Divers (nitrososulphonic and 
nitro^osulphuric acids) existed through the working of the 
chambers was evident, as solutions of iiitrososuiphuric 
acid could be collected in the drips in the chambers as an 
indication of how the chamber was working. He bad 
searched for hydroxylamiuedisulphonic acid, and only on one 
occasion was it found as a transient body in a particular 
part of the chamber plaur, viz., in a tower between Ko. 1 
and No. 2 chambers, which was condensing the mist <»f 
sulphuric acid still uncondensed, and produced in No. I ; 
nitrososulphuric acid was there also at times, although at 
other times it was absent. The presence of this hydroxyl- 
aniinedisiilpbonic acid was indicated in alkaline solution 
on testing with copper sulphate, a canary coloured pre- 
cipitale being formed, a compound that Dr. Divers had 
shown them how to obtain. He had uusuccessfully looked 
for this acid- in several other parts of the chamber. He 
should be glad if Dr. Divers could tell them the temperature ' 
at which Kaschig’s reactions took place in the solut ous 
with which he experimented. 

Dr. Vkley said that he had observed that nitric acid 
exposed to liybt escaped decomposition when it almost filled 
the bottle, but suffered decomposition when it only partly 
filled the bottle. Ttiese results seemed to show that the 
initial decomposition of the nitric acid was a decomposition 
not of the liquid itself, but of the vapour proceeding from 
that liquid at the ordinary temperature. 

Mr. F. H. English said in the first chamber the tempera- 
ture VI as ns a rule about F. and in that chamber the 
• hulk of the sulphuric acid was formed. The second 
chambers were generally about 120° to 130° F. ; and the 
third chamber, where practically no action at all took place 
and which was filled with nitrogen peroxide, w'as a little 
above the air temperature, 

Mr. Oakdkn said he bad found that about 4r) per cent, of 
the total acid was produced in the Glover tower where there 
could not possibly be these bodies present in the gaseous 
state. It was produced in contact with the liquid nitroso- 
sulphuric acid passing down the Glover tower, indepeudeui 
of the chambers altogether. 

Dr. L.F. CuTTMANN a«ked the author why he had called 
the compound NOH, nitrosyl-hydride ; he thought Angeli, 
its discoverer, hud named it uitroxyl. 

Dr. Divers, in reply, said that his theory being that no 
nitrous gases virere present in the very active part of the 
chambers, because of the large quantities of sulphur dioxide 
there, be had only one comment to make upon Prof. 
Tilden’s view of the activity of nitric peroxide. That was 
that that substance could only furnish sulphur dioxide with 
oxygen indirectly, that is, by the decomposition ot some 
compound which it might form with the sulphur dioxide. 
Dr. Tilden’s conception of the snlphiiric-acid process was 
admittedly based on hypothetical activities, whereas lias- i 
chig’s theory rested on facts experimentally determined. 
To illustrate that, it might be mentioned that Ha^chig bad | 
been led to believe that tbe substance, peruitric acid, was ' 
indeed formed in the reaction of nitrous acid with sulphur I 
dioxide, but had omitted from tbe details of his theory the j 
assumption of its production, because he was as yet iioable I 
to convince himself on the point, so desirous was he to have > 
a foundation of fact for every statement. With regard to ' 
the evidence for the existence of nitrososulphuric acid in I 


the lead-chamber, he would mention, what Easchig had 
pointed out, that chamber acid did not contain more 
nitrous acid than the same volume of water would easily hold 
dissolved. It could not, therefore, be assumed that that 
quantity of nitrous acid was proof of the presence of nitroso- 
sulphuric acid. The evidence for its presence in tbe lead 
chamber was indirect. 

Dr. Veley’s experience with nitric acid had its parallel in 
what happened to a concentrated solution of hydrochloric 
acid exposed to brip;ht daylight. In a bottle practically 
full, that acid remained unchanged, whereas, with only a 
little of its solution in the bottle, chlorine w^as produced. 
Since moist hydrochloric acid gas, apart from a liquid 
solution of it, did not decompose (Eichardson), it would 
seem that, so far as it applied to the case, the behaviour of 
either nitric or hydrochloric acid in a partly filled bottle 
favoured the theory put forward in the paper as to what went 
on in the lead-chamber. 

Id answer to Dr. L. K. Guttmann, “ nitroxyl,*' used 
already for a radical, appeared to him to be an impossible 
name for a siib-tance, and particularly inapplicable to one 
having the composition assigned to nitrosyl hjdride. 


THEOEY OF THE ACTION OF METALS UPON 
NITKIC ACID. 

BY K. DIVEUS, MO., I).S( ,, T.B.S. 

Introductory. 

There being no explicit and connected theoiy of the 
action of metals upon nitric acitl, which has general 
acceptance, what follows is submitted for consideration 
and adoption as .such a theory. By theory, it may be wise 
to point out, is meant not some fanciful and imaginative 
view', based upon hypotheses, but an exposition ot the real 
1 order and depemh nee of the facts presented in the action 
I of the metals upon the acid. Therefore, if this theory is 
well founded, it should have some value in technological 
pursuits. It is not new, having been published in 1883 iu 
a paper read before the Chemical Society ( J. Chem. Soc., 
43, 443), in an incomplere form, and as subsidiary to the 
subject of tlu! paper, which was on tbe production of 
I hydroxylummo from nitric acid. 

Nor IS its existence unrecorded in the proceedings of this 
Section of the Society of Chemical Industry, it hevmg ie 
, 1891 been subjected by Dr. Velcy to adverse criticism, 
which was illustrated by experiments. The occasion for 
presenting the theory in a more developed form to the 
Society this evening has been given by tlie reading last 
month to the Chemical Society, of an iinportaLt paper on 
mercurous nitrite by I’rof. Hily, of the Pre-ideiicy College, 
Calcutta. 

'Ihe most convenient and most satisfactory method of 
treating the subject seems to be to enunciate it without 
prefatory remarks, and t. en to develop its points, and 
endeavour to show that they are well taken. 

The Theory. 

Silver or mercury is only active upon nitric acid La 
presence of nitrous arid as catal^eer, and then converts it 
into molecular quantities of silver or menrorous nitrite and 
nitrate, and nothing cdse besides water: — 

2Ag -H 2HNO, AgNOa + AgNOg + HjO. 

I Zinc or tin acts upon nitric acid to produce zinc or 
I stannous nitrate and, independently ot each other and 
without intermediate prodiicrs, ammonia, nitrous oxide, and 
nitrogen : — 

4Zn + SNOsH -r O.^N • OH - 4Zn(NO.H)2 + ^HsO + NH,. 

4Zu + 8NO3H + 20jN0H * 4 Zd(N 03)2 + 5H,0 + ^O. ' 

aZn + IONO3H + 2O2NOII = 5Zn(N03)2 + 611,/) + N.^. 

It tends also and principally to convert the nitric acid into 
hydroxylamine as tlie primary product, along with sine or 
stannous nitrate. But that tendency is dei[^utqd, unless a * 
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stable acid, such as sulphuric or hydrochloride acid be 
present to combine with the hydroxylamine, nitric acid 
Itself being obvioply unfitted for the purpose 

6Zn + TSO^Hs + 2O4NOH * 
eZnSO^ 4. 4H20“+ SO,cNH/)II)j. 

Evidence as to the Truth of the Theory. 

Turn Orders of Metals.— is well known, one metal may 
act very differently from another upon nitric acid and also 
upon sulphuric acid. Hut, althoufrh no two act exactly 
alike, a division ol the metals may he made into two 
classes, one represented by silver and mercury, ami the 
other by tin and zinc. In the former class are included 
bismuth and copper, and in the latter class all other metals 
having strongly marked basic characters. Of the action 
of copper upon nitric aeid it is, however, not yet possible 
to formulate a satisfactory and convincing theory. For, 
although, more than that of any other metal, the action of 
copper cornea under the attention of chemists, there is still 
wanting a auffleient basis of fact to work upon. Probably, 
Acworth and Armstrong (J. Chem. Soc., Ift77, 2, t>8) are 
right in attributing the production of nitrous oxide and 
nitrogen in this case to a secondary effect peculiar to 
copper. The division of metals into two classes, arc 'rdmg 
to their behaviour towards nitric acid niid sulphuric acid, 
corresponds with that into metals which cannot decompose 
water at all and metals which can do so in certain 
circumstances. 

Silver and Mercury inactive upon ^'ttric Acid in absence 
of Nitrous Acid and active in its Presence.~The experi- 
ments by Russell and, above all, the quantitative experi- 
ments by Velcy, have establi.shed what had already oeeii 
qualitatively recognised by Millon, that the activity of silver 
or mercury, copper or bismuth upon nitric acid is hardly 
inetsurable, unless and until a sensible quantity of nitrous 
ueid is present, when it is proportionate to the amount of 
this acid, other things being equal. In this connection, as 
well as in contrast with the activity of the metal, zinc or 
tin, it is interesting to note that silver or mercury is also 
inactive upon its own nitrate, that is, upon the acid radical 
(d its own nitrate ; mercury acts, it is true, upon morcime 
nil rate, but only to the extent of changing it into a 
mercurous salt, whilst leaving it us a nitrate. ( 'opjier tends, 
apparently, to act similarly upon cupric nitrate. 

Silver or Mercury not permanently inactive upon Nilric 
Acirf. -Silver or mercury, notwithstanding its inactivity at 
first, can seldom, if ever, remain long in contact with the 
purest of obtainable nitric acid without action being set up; 
but tlien that is because of the dissociation which goes on, 
however slightly, in which the nitric acid becomes nitrous 
acid and oxygen, except perhaps w^hen the acid is highly 
diluted. It is well known to those who have tried it, that 
nitric acid of moderate concentration cann(»t be kept free 
from nitrous acid, and the limit of dilution beyond which 
no dissociation whaUiver occurs is as yet unknown, if it 
exists. 

'The action of Silver or Mercury upon Nitric Acid in 
presence of Nitrous Acid.— When silver or mercury i.s 
converting nitric acid into molecular quantities of nitrite 
and nitrate, there will be preNmt a constant quantity of 
nitrous acid, determined by the degree of dilution of the 
nitric acid and by its temperature--coTiciitions which must 
be kept within limits, in order to prevent the occurrence 
of secondary changes. From R&y’s experiments with 
mercury, it seems that a t<‘inperature of 35 and nitric acid 
ot »p. gr. 1‘11 at 15° are together suitable conditmiis fur 
the purpose. The solution in close contact with the mer- 
cury then contains about 0*05 grtn. of niirous acid (or^ 1 s 
equivalent of nitrite) per c.c. of solution, with from 4;o to 
6 times its equivalent of nitric acid and nflrate. Ihat 
mercurous nitrite in this case, or silver mtnte 
of silver, i» freely formed, is showu by rts 
sepsrntion in the crystalline form, when 
snffleient depth and is left undisturbed over ‘J® " 

silver. That nitrate and nitrite “"f 
proportions is a deduction from the tact t , 
action is steadily proceeding, there is no ot ler pr ^ . 

these Cnot couitiDg water), and, therefore, no material 


chaoTO in the proportion of nitrous acid to nitric add. It 
was llAy's happy thought to examine the mother-liqaor 
during the production of mercurous nitrite under sttCli 
oiroumstauces as these, that is, when no nitric oxide is 
escaping from the solution. In that case there is no 
equation for explaining the action other than that already 
given, modiSed to suit the valency of mercury; — ■ 

i 4Hg -h 4HN()3 - Hga(NOa)3 + ■Hgj,(NOs)3 + 2H,0. 

Niirous Acid, Nitric Oxide, and Nitric Peroxide as 
. Secondary Products. — Nitrous acid is actually formed as a 
secondary product when some of the nitrite actually pro- 
i duced, that is, produced in the primary action, is decom- 
posed by n’lric acid. Thiii decomposition occurs wnen,- 
»is at first, there is not the requisite proportion nitrouc 
acid already present, and (/>) when there is not enough 
i water present to preserve the nitrite from the aotion of 
; the nitric avid. Nitric peroxide appears as a secondary 
product when the proportion of water is so low that nitrous 
' acid interacts with nitric acid. Lastly, aifne oxide reSuUs 
j as a secondary product when the proportion of Water to 
I nitric acid is so large that the nitric acid fails to prevent 
I the nitrous aoid decomposing into this substance and nitric 
j acid: — ItHNO.^ = HNO^ + 2NO + E,f). The accordance 
j of these assertions with well-known fiicts is incontrovertible, 
j Nitrous Acid as Catafyser. — In the Steady conversion of 
j silver or mercury into nitrite and nitrate, in presence of 
I arijiisted proportions of water and nitrous acid, the nitrous 
I acid is ever being consumed and regenerated at the same 
I rate, thus: — 

1 HNOj + 2Ag -H HNO, =» AgNOj + HjO + AgNOj, and 

; AgN()2 4 - HNO3 AgNOa + HNOj. 

I Nitrous acid is therefore the oatalysor, a substance active 
without being consumed, iu that interaction bitween the 
' metal and the nitric acid by which uiirite and nitrate are 
; simultaneously produced in molecular proportions. 

Silver or Mercurous Nitrate is a Primary ProduDf.— It 
lua} be suggested, and, indeed, has been (Millon, Russell, 

I .Veley), that nitrate of the metal is produced only as a 
se<’ondary product, that is, by the action of nitric acid upon 
the nitrite. That it can be and ii so produced at times is, 

' of course, the fact. But, surely, it is an unconsidered 
statement that, in the dissoliitiou of silver in nitric acid 
containing nitrous acid, the first act is the production of 
nitrite only, aud then that nitrate is produced from it by 
the action of nitric acid. This way of putting the matter 
involves, apparently, such inconsistencies as the follow- 
ing: — Nitrou<< acid muliiplies itself in this reaction; it can 
only act unaided upon silver by goueratiujj nitric oxide, 
\et no nitric oxide is produced ; nitric aoid m contact with 
silver stands by inactive, whilst the silver and nitrous aoid 
interact to form nitrite and nitric oxide, and only then 
' develops activity, in order to convert this nitrite and nitric 
oxide, as well as some of itself, into nitrous aoid again, it 
, is true that a catalyser must be assumed to pass backwards 
I and forwards from the state of on 1 substance to that of 
another, but, then, in so doing, the catalyser neither 
increases nor diminishes in quantity j it is to all appearance 
inactive and uneba iged. When silver is dissolving, the 
nitrate and nitrite formed are together equivalent to the 
■ nitric acid consumed, nitrous add, the catalyser, contributing 
nothing to the accumulating quantity of nitrite. 

What change, if any, silver or mercury would effect upon 
an aqueous solution of nitrous aoid free from nitric aoid is 
as yet unknown. Dr. Veley, indeed, before a meeting 
ol this 8eetion, performed experimeuts upon meta{s, in 
which he used three solucious, one of them described and 
shown as a solution of nitrous acid prepared from silver 
nitrite, another being nitric aoid, and the third a mixture 
' of nitric acid with the solution of nitrous acid, and employed 
words in describing them which seem to have impU^ that 
' only tile last was a mixture of the two acids. iJso, in his 
memoir on the same subji'Ct, published in the PhUosopt^iotU 
I Transactions, and in the abstract of it in the Proofings 
I of the Royal Society, similar lauguage wss employed by 
i him; the two solutions being there eotttrash^ a* thc 
water nitrous acid solution and the ** aitrio-ttitiow acid ” 
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solution, Nevertl»ele!9s, he did not mean to imply that the 
water-nitroub acid solution oootained no nitric acid, for, 
in a paper on the chemical chan^jeK between lead and nitric 
acid, read before this Section of the Society, he clearly 
indicates the presence of nitric acid in it. But it must be 
saui that his demonairation and description were very liable 
to be misunderstood, and to bo taken to mean the absence 
of nitric acid. Since it really ivas present, and in pood 
quantity too, one fails to see how these experiments and 
demonstrations serve to establish that nitrous acid by itself 
in water is very active upon copper and other metals. To 
show to what extent nitric acid must have been present in 
his solutions of nitrous acid, one of his experiments may 
he quoted from the Phlosophiral Transactions, in which, 
in il l’.® nn hour, 0’094U prm. of nitrous acid in 1.5 c.e. 
ofwate. . ^solved 0-1398 errm. of copper. It is not clear 
from the text whether nitric oxide escaped, but, if it did, 
0* Uprm. of copper would have needed 0*41 4 grm. of nitrous 
acid, that is, more than four times as much as was present. 
The amount of copper dissolved proves that there must have 
been present, along with the 0-0942 gnu. of nitrous acid, 
at least 0*43 grm. of nitric, acid, and more than that, if all 
the copper was in the solution as nitrate. Dr, Veley found 
that, when much more nitric acid was added, the metal 
became much less active. The reason for this was not 
clear to him, nor is it so to the author ; but this is a 
matter of secondary importance here, the point of interest 
in connection with the present paper being that, in any of 
Veley ’s experiments, much more nitric acid was present, 
than the quantity equivalent to the nitrous acid in the solu- 
tion. In an experiment with lead, and the only one in 
winch the amount of nitric acid present is given, Videy 
found the metal very active, when the ratio of nitric and to 
nitrous acid was less than tlint of two molecules to one 
(2‘.5:1 by weight). Could he have experimented with a 
still less proportion of nitric acid, doubtles.s he would have 
found molecular proportions of the two acids to be the 
most active mixture of all. 

The Primary Products of (he action of Zinc or Tin upon 
Nitric Acid, Nitrous Acid, or a Nitrite not a Primary 
Product. — When zinc acts upon nitric acid, not nitrate 
and nitrite or nitrous acid are the primary products, but 
nitrate and either droxylamine, or ammonia, or nitrons 
oxide, or nitrogen, or, rather, all the.se together, hut 
independently and each associated only with the nitrate. 
If zinc is left in nitric acid, there is undoubtedly a pro- 
duction of nitrite or nitrous acid, which may at last be 
considerable, but only as a secondary product. Zinc acts 
freely upon its own nitrate in aqueous solution, the 
products being hydroxide and uitrite. Therefore, only in 
proportion as nitrate increases in quantity and, before all, 
nitric acid decreases in quantity, does nitrile or nitrous acid 
make its appearance. Just at first, only the most delicate 
tests can detect its presence in the solution, and for ^oiiie 
time after, when already the true primary products have 
been copiously formed, its amount is still very small. All 
this was fully stated in the author’s first paper, hut Dr. 
Veley misconstrued the meaning of what was there said, 
and was at some pains to demonstrate at the meeting of 
this Section in 1891 (this J., 10, 204) already referred to, 
that zinc acting upon nitric acid produces enough nitrous 
ncid to respond to the metaphenylenediaraine test. By 
this demonstration he refuted nothing that the author had 
said, but showed, perhaps, that to say that only traces of 
nitrous acid are produced at first, traces sometimes doubtful 
to find (J. Chem. Soc., 43, pp* 450 and 458), was a slight 
exaggeration, when judged by the metapheoTlenediamine 
^8t. But Dr. Yeley’s statement, that, according to Dr. 
Dive^ experiments, zinc does not yield an appreciable I 
quantity of nitrous acid when it dissolves in nitric acid, is | 
one that cannot be accounted for, since, in that paper, the i 
author records that li© even went so far as to try to 
estimate the amount of nitrous acid produced. Besides, it 
should he clear from the paper that the author’s statements 
referred almost exclusively to the action of zinc upon 
nitric acid in presence of sulphuric or hydrochloric acid. 
Veley quotes Prof. Armstrong as stating (1883) that he 
finds that the primary product of the reaction of nitric 
acid is nitrons acid, and that this body is invariably formed 
when any melal is dissolved in nitric acid. He then goes 


on to say that his own results show that all metah dis- 
sol^ m nitric acid to form nitrous acid as the primary 
product of the reaction. In reply to this, the author would 
point out that what Annatrong did state was that he had 
aausfled himself by eapenment that N5O. ia produced 
during the dissolution of metals in nitric acid bv the 
reaction formulated by Ur. Divers, and that, concerning the 
primary product of the reduction of nitric acid being 
nitrous acid, his statement only was that he believed there 
was no doubt of it, which ia a iother thing than saving that 
J primary product. Veley’s 

published experiments evidently do not j)rove that nitnms 
aoid 18 the primary product of the reaction of zinc upon 
nitric acid, as has, been already expldined. It has never 
been denied that nitrous acid is produced, but it has been 
becomes present in quantity 
with the using up of the nitric acid, and in the absence of 
another acid, the conclusion must be drawn that ail aloD«- 
Its occurrence is sufficiently accounted for by the knowledge 
that It IS abundantly formed in the action of zinc upon zinc 
nitrate in the ab.^mce of much nitric acid. If the minute 
quantity found, at first and for some time after, represents 
what has escaped reduction, there seems to be no way 
of accounting for its greatly increasing (luantity much later 
on, notwithstanding the presence of a superabiindante of 
the meial. If nitrous acid bo less stable than nitric iieul in 
contact with zinc, then it should be impossible for zinc to 
produce it, since it could no more exi.Mt in contact wiih 
zinc than could nitric acid itself. 

flypothefical Analysis of the Action of Zinc or Tin 
upon Aiiric Acid. '‘Nascent Hy drag presenta- 

tion, to oneself or to others, of the process of reduction of 
nitric acid to hydroxy laniioc, or to ammonia, or to nitrous 
oxide, or to nitrogen, as occurring in a succession of changes, 
IS proper and valuable as a mental analysis of the pheuo. 
menon,but such a presentation must not* ho taken to be that 
or reality, unless the facts seem to justify and call for this 
assumption. In sueh an anal} sis we come, in two stages, 
to OH, and then see that each of several events must 
happen, N'OH -+- 2ll « or « HN' -f 11,0 • or 

else, N'OH + N'Oll = N"V) f H^O. In the.se ways! the 
independent production of hydroxylamine and of nitrous 
oxide IS accounted for. Nitrogen mouohydride, N'H 
becomes ammonia by further b^drogenisation. Nitrogen 
hydroxide, suileriug at once both reduction and con- 
dcusation, 2N'011 + 2H « + 2H3O, will in that way 

yield nitrogen. That is probably a correct conception of 
the process of reduction ; nevertheless, it is only specu- 
laiion. I be 2H is to be understood as an abbreviation for 
Zn -t- 2HNO3, '^hat is meaninglessly called “ uaseeiit ” 
hydrogen, made into an entity, and then endowed with 
activity varying in kind and degree, according to what eUe 
IS substituted for the zinc. 


The Production of Hydroxylamine when a Second Acid 
ts present. The production of hydroxylamine in the loduc- 
tion of nitric acid is hardly observable, except in presence of 
either sulphuric or hydrochloric acid in excess, when nearly 
half the nitric acid may be converted into this substance. 
A sufficient explanation of the mode of operation of the 
second acid is tound in its action, simply as an acid, by 
which, for one thing, all the nitric acid is presented as such 
to the zinc for reduction, instead of much of it being left 
as nitrate, and by which, for another thing, the hydroxyl- 
amine is rendered stable as sulphate or hydrochloride in 
contact with zinc and acid. It seems probable that the 
second acid may, by acting as such, tend also to prevent 
lulrogen hydroxide, which presumably would be feebly 
basic, from suftering condensatJon into nitrous oxide and 
water. That the second acid, along with zinc, acts as a 
hydrogenising agent is improbable and not borne out by 
observation. St. Claire Deville was also of this opinion. 
I^or examplejiBulphuric acid is very effective in bringing 
about the production of hydroxylamine, jet it is very 
much less acted upon by zinc than is nitric acid, and dan 
hardly take its place, therefore, in supplying hydrogen. If 
it did so, then with nitric aejd in excess in contact with the 
zinc, and in presence of sulphuric acid, no hydrogen from 
the latter should be set free, if it were really active, yet, 
as a matter of fact, hydrogen does escape. Further, 
since nitric aoid, unaided, is reduced to nitrous oxide and ' 
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•tmmonia, it i. Wd to believe that sulpl,„ric acid can bo 
wanted to fViruish hydrogen. ^ 

AmmMia, Nitrogen, Ni&ous Oxide, Nurk OAde nnd 
mnc Peroxide ^ Secondary froda<:/.._srnca 
and nitrous oxide are freely produced, from the drJt 
when zinc acts upon nitric acid, there seems to be no’ 
reason to believe them to be not primary producn*. But 
that they are also, to some extent, secondary products is 
certain. In the absence of much free acid, hydroxylamine 
salts are reduced by zinc to Ammoma. So is zinc nitrite 
NUroui Oxide may arise from the interaction of hydroxvl- 
amine with nitrous acid, provided that one of these sub- 
stances IS formed at a later stage and thus tiuds the other 
present, but they can hardly be supposed to be produced 
together, only to become nitrous oxide and water. The same 
is true as regards Nitrogen being derived from nitrous acid 
and ammonia. Nitric Peroxide and Nitric Oxide are 
undoubtedly secondary products, being derived from the 
decomposition of nitrous acid by nitric acid and by water 
respectively. 

Hyponitrous i4cid.— Ilyponitrous acid is never found as a 
product of the action of zinc or tin upon nitric aeid. It is 
only produced as a ^alt by the action of an alkali metal 
upon its nitrate, which then in definite stages becomes 
nitrite and hyponitiite. But in this ease, hydroxylamine 
and nitrous oxide are produced, and, as a secondary 
product, ammonia. (Trans. C’him. Soc., Ib99, 76, 87.) 

Discussion. 

Prof. Ray said that a considerahle quantity of nitrous 
oxide was produced when copper dissolved in nitric acid. 
Nitrogen and nitrous acid were also formed. In Dr. Veley’s 
experiments on the action of nitric acid upon metals, a 
ball of copper had been kept rotating in the acid, so that 
the products of the reaction should be removed as soon as 
possible from the field of action at the surface of the 
metal. But in the usual preparation of nitiic oxide by the 
action of copper on nitric acid, he had often noticed, when 
the Woulff's bottle had been left undisturbed, that the 
solution next the copper became of a deep green colour-— a 
fact which seems to show that nitiite, as well as nitrate, 
was being produced. Copper nitrite had not yet been 
isolated, and probably never would be. The apparent 
production of copper nitrite indirectly confirmed the results 
obtained by the action of nitric acid on silver and mercury. 

Dr. Velky said that if nitric acid bad been purified by 
fractional distillation and finally brought over by some 
process analogous to the Carre still (the method adopted 
by Kohlrausch and He}dweiler for the purification of 
water), few metals were acted upon by it. Indeed, he looked 
forward lo the time when an experimenter would obtain 
nitric acid of such purity, and a metal — sodium — also of 
such degree wf purity, that, working under suitable con- 
ditions, the metal sodium would float peaceably on the nitric 
acid. They were brought face lo face with the problem as 
to why did the reaction ever commence. Supposing it bad 
begun, and supposing the (ondilions were such that there 
was formed some small quantity of nitrous acid, then the 
reaction would pioceed rajadly and the equations repre- 
sented on the board might or might not be accurate repre- 
sentations of the real facts. With re^id to Dr. Divers’ 
statements as to the action of zinc on nitric acid, he would 
like to say that be had, himself, not worked suflicit-ntly on 
the subject to be able to express an opinion ; all that he 
had desired to prove (by his demonstration on a former 
occasion) had beefa that, if the conditions were such that 
the zinc dissolved in the nitric acid, nitrous acid was 
formed. With regard to the experiments, conceinmg which 
Dr. Divers had cited certain numbers, he should explain 
that, of course, nitric acid was present in both the nitrous 
acid mixture and in what he bad called the nilrous-nitnc 
acid mixture. The object of the experiments had been to 
show that, instead of nitric acid facilitating the rr action 
between the aeid liquid and the mttal, it impeded it ; the 
nitric acid present was a something in the way, and 
fore be had argued, perhaps incorrectly, 
nitrous acid, and not nitric^cid, was the real substance which 
reacted with the metal. He hesitated to term certain of 


the equations (those in column S, page 1164) put forward 
by Dr. Divers even working hypotheses. 

Dr. Divaus, in reply, said that he had been gratified by 
hearing Dr. Veley refer to nitrous acid as a subitauoe of 
uncertain, shadowy existence, because iu 1891 Dr. Veley 
, had brought it against him tliat he had spoken of it in 
I much the same way, in a paper published in 1885. It wntim- 
I jMirtant to have had it cleared up that Dr. Veley’s experiments 
: with uitruus acid and metal* had esttbliabed the fact that,. 

> iu very dilute aqueous solutions, a mixture of nitrous acid 
j with little more than its equivalent of nitric acid was very 
active upon metals, for that was quite iu accordance with 
the view set forth in the paper as to the oombiued action 
of the acidH. NO,H -f HO.NO3 + SAg » 9AgNO, +• HgO. 
Further, that somewhat more nitric acid greatly impeded 
that action, although, with much more of it present, 
it itself became very active, with the nitrous acid as 
catalyser. 

♦LUMINESCOFK FOR COMPARING 
SUaSTANCES UNDER THE INFLUENCE OF 
RADIUM RAYS. 

BY C. H. STANFORD WKB8TKB, P.I.C. 

The value of the method adopted in the pocket spin-- 
thariscope of Sir William Crookes, for observing the 
scintillating effects produced by the radium ra}s on 
sulphide of zinc, has become so generally recognised 
I that a further extension of the method, with the object 
' of rendering it applicable for comparing different sub- 
I stances, both as regards “ glow ” as well as sointillating 
power, appears desirable. Jt is to meet this want that the 
; luminescope has been designed. 

The instrument consists of a light circular metal box A 
(Fig. 1) perlorated in the lid where the cylindrical piece B 

Kio. 1. 




Scale » half actual size. 

! is attached, carrying the draw tube with the system of 
1 lenses, the Intter in a similar njunner to the spinthariscope, 

' except that the pointer, with the radium salt beneath the 
ocular, is fixed to the inside of the lid, about the position C. 
The box contains a circular metal disc, ahown in plan 
(Fig. 2) resting on leather, and having a short tube or rod 
I fixed to the centre, which passes loosely through the bottom 
of the box, thus forming both the axle and the handle D. 
The disc is kept in place by afiange of leather, which presse* 
on its edge, and is fixed to the lining of the box. The lid of 
the box IS conveniently fastened by the adoption of bayonet 
joints. By turning the handle D, the disc is made to rotate* 
bringing the screens into position under the pointer as 
I required The disc carrie.s four screens, one or which Is 
i temporarily fixed by means of the wire spring clips E, and 
I can be removed at will and any other screen of a finelj 
divided substance substituted for comparing the •cintUlatlog 
power, or, in the case of mounted fragments of mmeimli, 
&c., for observing the comparative glow. 

! To obtain the best results with the instrument, the variotie 
I substances should not all be placed at the stime distance 
; from the radium salt. A good plan is to give the screane a 

* The instrument was orifcinslly stvled ** Fluorescope,'* but as 
! there is already au instrument termed a**Flooroscnpe^in exist- 
ence, used tor direct observations with the R6titg«a 
prevent confusion the name Luminescope is preferred 
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foundation of cork — a thick liase, for instance, beiu^ used | bodium carbonate can bo used m the ^ace of magnesia, 
under a inountod fragment ot diamond, and a thin one j but we have found that the latter is more^onvenient, owing 
under the screen of sulphide of ainc. The diamond is i to its infusibility. 

thus brought near the pointer to obtain the maximum j In the above method the molybdate precipitate is treated 
glow ; the sulphide of zinc beiug farther away, the sciu- | with slight modifications according to the directions «ven 
tillatious are conse<|uently seen to the greatest advantage. } in -‘A Rapid Method for Phosphorus Determination in Iron, 
It is hardly necessary to add that the draw lube must be i Steel, and Ores,” by James 0 Handy, in the Amer. J. 


anjusted for each observation. ( 

I Cannot conclude the description of this little iuslru- j 
ment without acknowledging the advantage which I have i 
had of the Inendlv criticuuii of Sir William Crookes. j 

1 

METHOD FOR THE DETERMINATION OF | 

PHOSPHORUS IN IRON ORES. I 

nV .T. 8. HOWLAND, IM-C., AND LLKWKLLYN J, DAVIES, F.C.K. 1 
The importance of estimating the percentage of plios- | 
phorus in iron ores intended tor the manufacture of steel, j 
more especially those used in the ucid process, is perhaps 
more necessary at present thau formerly, owing to the fact 
that the low phosphoric ores are becoming more difficult to j 
obtain. Works chemists generally are obliged to keep a j 
watchful eye on all cargoes iu order to prevent unsuitable 
ores going into the blast iuruace. I 

I'he ordinary molybdate and magnesium methods are | 
quite accurate for all purposes if carefully conducted, but , 
they take a oonsidorablo amount of time, and lor low per- | 
ceutages of phosphorus require a fairly largo bulk of \ 
material. Oxidation has to be done with concentrated j 
acids and these evaporated, the residue taken to dryness, 1 
and again takeu up with acid, washed, &c., which all require | 
attention. 

In order to economise labour and save time, we have ! 
devised a method which has, in our hands, worked satis- | 
factorily, aud giveu results which agree amongst them- I 
selves, and aiso agree, within allowable margin of error, ! 
with those obtained h\ other analysts on joint samples j 
taken from cargoes of oie. I 

The chiet points of the method are as follows j 

(a) The ore is oxidised by locineratiou with magnesia | 
and then boiled with dilute nitric acid. A solution is thus i 
obtained which contains all the phosphorus, aud saves the i 
evaporation aud reduction necessary lo the other processes. I 
(0) The deterraiuatio/j of the phosphorus by titration of the I 
yellow precipitate with staudard sodium hydrate aud nitric l 
acid solutions. j 

Method, ! 

Mix one or two grams of the finely ground sample of the 
dry ore with one gram of calcined uuigiiesia (free from , 
phosphorus). This can be done on a piece of glazed paper. ; 
ileal the mixture in a porcelain incinerating dish (2 iu. by j 
1 iu by in.) at a bright ml heat for one hour in a muffle ’ 
furnace. Allow the dish to cool aud then transfer the j 
mixture into a beaker and slowly add about 25 c.c. of | 

5u pur cent, nitric acid and boil for 10 minutes. Allow 

to settle and decant the clear liquid into a Erlenmeyer flask i 
of J2 oz. capacity, using ii good filter paper; add about I 
25 c.c. of water to the residue in the beaker, boil for five j 

iniuntes, and filter into the flask and wash till free from j 

acid. All the phosphorus is now iu solution. j 

Add 5 c.c. of ammouia aud heat up the solution to , 
boiling, add 50 c.c. of molybdate solution, and wrap in j 
towel, after inserting rubber stopper (or put m shaking i 
box), and shake for lo minutes. Filter immediately, j 
Using a good paper and moderate suction, wash out the i 
flask on to the fiber pnpei five times with 1 per cent, nitric , 
acid solution and also five times with I /10th per cent. , 
poui>ssiuin nitrate wash (I grm. per litre), and wash filter i 
till free from acid. Place the filter paper and contents in ! 
the flask, add from 10 to 20 c.c. ot staudard sodium hydrate | 
suluuou aud shake a moment until the yellow precipitate is | 
dl^soivod. Dilute with water to about 50 c.c., add three i 
drops of phenolphtbalcin soliitiou, and titrate with standard 
nitric acid sohuion until the pink colour disappears. The | 
cubic centimetres of staudard sodium hydrate solution used 
iu dissolving tne yellow precipitate represents the hundredths 
per cent, of phosphorus in the sample analysed when 1 grm, 
is taken for analysis. 


Analytical and Applied Chemistry, 1892. 

Reagents. 

Molybdate Solution (E. F. Woods 1888 Formula). — One 
quarter pound of molybdic acid is mixed wuh 300 c.c. of 
water iu a stone j.ir; 17.5 c.c. of ammouia (0 90 sp. gr.) is 
stirred iu and the stirring continued until all the matter is 
dissolved ; 75 c.c. of concentrated nitric acid (1 ’42 sp. gr.) 
IS added to partially neutralise the ammouia solution. 

In a 2.4 litre bottle is placed 500 c.c. of nitric acid (1 ’42 
Bp. gr.) and 1,200 c.c. of water. Pour the molybdate 
solution into the bottle and mix with a rotary motion. If 
the stream of molybdate flows quickly and coutinuously 
into the acid mixture no separation of molybdic acid takes 
place. Both solutions may bo hot when mixed. 

Fure Yellow Precipitate. — This can be prepared from 
acidified ammonia or sodium pho-'pbate by precipitating 
with molybdate solutiou. Wash the precipitate with 1 per 
cent, nitric acid wash. Dry at 100“ C. Keep in a glass- 
stoppered bottle for use. 

Standard .Sodium Hydrate, — 7*2 grms. of sodium hy- 
drate are dissolved iu 100 c.c. of water. Saturated barium 
h}drate solutiou is stirred into the sodium hydrate solution 
uutil no further jirecipitation ocinirs. It is filtered at once 
and made up to 2 litres with distilled water. 

Standard Nitric Act’d.-- 10 c.c. of nitric acid (1*42 sp. 
gr.) is made up to 2 litres with distilled water. 

Standardising Solutions. — Run the standard acid and 
alkali against each other, and having ascertained their 
relative strengths add sufficient water to tne stronger to 
make the solutions equal in value. Next run the sodium 
hydrate solution against 0*100 gnu. pure yellow precipitate 
winch equals 0*0ul63 grm, of phospiorus. If its strength 
is too greit (e.g.> if 1 c.c. equals 0*00010(> grm. of phos- 
phorus) add to the 2 litres of standard sodium hydrate 
60 c.c. of water, lii order to preserve the equality of the 
acid and alkali solutions, add to the 2 litres of staudard 
nitric acid 80 c.c of water aud mix. The solutions will then 
be equal, and I c.c. equals 0*0001 grm. of phosphorus. 

Plunolphthalein Indicator. —0 * 5 grm. of pheuolphthalein 
arc dissolved in 200 c.c. of 95 per cent, alcohol. Three 
drops are used for each titration. 

Table of Re.sult.^. 
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Per Cent. 

I’<ir Cent. 

Per Cent. 

Calcined spathic 

(l-UdUr) 

O'liKiOa 

0*00905 

Mufcnetie 

0*01287 1 

0*0120 ) 

O-01S62 

Heiiiatitc* 

U-OlUU 

u-oiOl 1 

O'OIPI 


()*0.H4 

l)*08(U I 

0*0:i6l 

„ roil 

. , O-ofiJM 

i 0*0316 

0*0521 

Mniccous 

. 1 U *21810 

1 

0-19WJ 

0*1996 

1 


* Tins tja.upie uonlains O ' (Mill jicr cent, of arsoniu. 


Discussion. 

Mr. Sfillbk referred to a paper he read entitled “The 
Estimation of Phosphorus in Iron and Steel” (J. Ghem. 
Soc., 1866, 19 , U8i, which was equally applicable to the 
examination of iron ores, and described how he would treat 
a spathic ore or clay ironstone. He never went to the 
length of being able to apply a volumetric process to the 
method as the authors had done. It was only an everyday 
method of getting a result which was undoubtedly accurate, 
aud he had heard of its being used in later times. 

Mr. Guant Hoofbu asked if Mr. Davies would state the 
object of igniting the ore with maguesia, and whether, 
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apart from the question of the possible presence of a trace 
of silica, ihert Va&aify reason why the molybdate precipitate 
•hould not be atfifetly weighed on a Gooch crucible He 
further asked whether on the solution of the molybdate 
precipitate, whh the object of removing any silica that 
might be present the author had any experience of the 
process by which the molybdate was then prer-ipitated and 
weighed as lead molybdate. This process was far more j 
rapid than the ordinary one, and he had found it very ! 
useful, though, where a large number of analyses were 
being made, he could understand that n titration wan more 
rapid. 

Mr. Davies, in reply, said, with reganl to the condition 
of the phosphorus in the incinerated residue, that the mag- 
nesia in combination with oxygen from the air oxidised all 
the phosphorus into a form of magnesium phosphate. They 
had not, tested in which form it was in the incinerated 
residue. In answer to the question of the effect of any 
silica in the weiirhing or titrating of the yellowprecipitat«*,he 
would ymint out that the yellow precipitate was not weighed 
in the above process. Any silica that might he present 
during the process did not appear to affect the results 
obtained by titrating the yellow precipitate. They always 
filtered the molybdate solution before use. They had no 
practical knowledge of the lead method. By the method 
he had described they could get a re‘»ult. allowing five ! 
minutes for weighing, in 45 minutes. Of course, they did I 
not count the hour for burning, heeause once the ere was 
placed in tlie turnace it required no furtber attention until 
rousted, and other work could he done. They khew of no 
other process for the estimation of pbospiioius that could 
ho complete»l in so diort a time, and they had found the 
results very accurate. 


^orfe ^frtton. 


Meeting held at the Chemisii Chh, on Ftiday, 
October 21.?/, 1904. 


MR. RUSSELL W'. MOORE IN THE CHAIR. 


rilESKNT MKTHODS OF TANKIN ANALYSIS 
AND THKIK INFLUENCE ON THE 
MANUFACTURE OF LEATHER. 

BY JOHN It. MARIHCK. 


litre, while most yard liquors are several times stmoflflir 
than that amount. The result is that while reds and non* 
tannins go into solution under the conditions of labondory 
analysis, to be subsequently taken up by the spongy bide 
powder end thus raise tl«e percentage of tannins in the 
report, the same reds and non>tannius remain in the yard 
as insoluble and are thus not absorbed by the hide. Again, 
the temperature of a yard in iiornial conditions runs 
between 49° — 7.9° F., while the spalysis is made between 
fi8°— 100°F. Because in the analytical work the concen. 

I tration of solutions, the temperature and quantity of hide 
powder differ from tannery conditions, so the percentage of 
I tannins do not agree at all. In the laboratory 15 grros. of 
hide powder (4r> grins, wet') is violently shaken with a 
solution containing 1 prm. solid, out of which 5 grms. is 
tannin. Naturally, this large quantity of hide powder 
absorbs not only the tannins, but also a part of nondannina, 
such as rallic acid and soluble matters introduced into the 
j extract for the purpose of preventing the precipitation of 
I reds in the litpiid extracts. All this absorbed matter is 
reported as tannin. Consequently, the tanners cannot 
make leather to correhpond with the percentage of tannins 
found by the ebeinist. If methods of tannin analysis are 
to be empirical and made for the advancement of the lesther 
industry, the conditions of analysis ought to correspond 
wiih actual t.annvry practice. 

Tanning in vats iinolves a loss of 1.5 per cent, of tannin, 
while in modern quick tannag»* the loss is only f) per cent. 

1 Why should there be such an euornKius loss in tannins 
when the entire inechauieal loss amounts to only H-j-4 per 
cent.? A definite quantity of an extract, dissolved in a 
measured vat and made up to 10° hark, liquor and allowed 
to stand for four days, then analysed according to the 
American oflSciiil method, without beating the liquor, but 
simply diluting, wr»uld not give the original percentage of 
1 tannins, hut the reds aud non-tannins are increased. By 
j the official method of analysis only .5—6 grms. of solid 
i matter i-s disbolveil in a litre, and accordingly reds and non* 
j tannins go into solution, In analysis much of the reds and 
non-tanniuh is absorbed by the hide powder j hence the 
high results. In moilern quick tannage, where the extracts 
are heated to 100 '— 125° F., and then applied in a wheel to 
j the partially-tanned i>km6, the loss is small, because some 
j of the reds and non-tannins are incorporated with the hide. 

I We cannot applv, however, this temperature to the green 
' stock or the liquors in the vats. 

I There are two definitions of tannin. According to the 
i extract manufacturer it is any vegetable principle that can 
I he absorbed by bide powder ai laboratory temperature aud 
: concentration. According to the tunoer it is any bark or 
' other astringent liquor that combines with the fibre under 
' the normal conditions of the tannery and forms leather. 

Do all the tsimins reported in analysis really go to make 
' leather ? Since some of the non-tannins, gallic acid and 


The introduction of extract tannins into American Ian- , 
neries is a new feature and requires very careful mechanical 
attention in order to make good leather. It is our duty as 
chemists to exercise a scientific supervision over ehemica 
processes in tannery practice, to manufacture extracts ot 
good quality and to show, by careful uimlyses, that these 
extracts contain the true percentage of those tannins which 
actually combine with hide fibre , 

The present methods of tannin analysis are all cmpineai. 
The tannins do not form a definite chemical compound 
with the hide matter; in fact, the absorption ot tannins by 
hide is mostly a phjsical phei.oinemm, wy 
to osmosis. Originally, these empirical ^ 

devised for the benefit of the tanny; “O" 
only a small factor in tannin analwis. Uescartlies on 
tannin analysts have note y little direct 'J® 

manufacture of leather that they may be ^ 

altogether from the standpoint of the ^ 

We know now bow much tannin there is in an extrac , 
we leave out how much leather can be 

made from that extract. , . . 

The tanniofi reported on paper , tanninn are 

yard, because the <»”ditions under which the tann™ 

anab-seddiBerfrom those of the "“'J- 

the tannin determinations .‘h® '•*‘®™'®7, " 


reds ill those extracts are cslculated as tannins, and sold as 
such, the tanners have always failed to secure results 
commensurate Avith the amount of extract used. For 
example, 100 Ih. of 2,5 j>er cent, extract, which should 
make 60 lb. of sole leather (taking oil and moisture 
into consideratinn), in actual practice hardly makes .50 
pounds, even under the roost favourable conditions. This 
discrepancy led us to invei-tigate the subject, and we have 
come to the oonclueioii that extracts contain from 1 per 
cent, to .5 per cent, less tannin than is guaranteed. 

A 5° baikoroeter liquor was prepared from a chestnut 
extract, and 100 c.c. of this were treated by tlie maceration 
method with 20 grms. (containing 76 per cent, of moisture) 
of wet hide powder, stirred thoroughly, and large particles 
on the side of the glass crushed with a spatula, hi 15 
minntes the bide powder bad absorbed all the available 
tanrins that make leather. The clear filtrate was tested 
with 1 per cent, of gelatine and 10 per cent, of salt solution 
(this solution being accurate to 0*006 per cent). No tannin 
reaction could be ohtainetl. Another 100 c.c. of the same 
Jiquor treated with 20 grms. of hide powder, sbaken for 10 
minutea in a milk shaker, and analysed according to the 
official method, gave from 0*76 per cent, to 1 per cent, njftpe 
tannins than the former. Since there was no tanoia Itt the, 
filtrate from the maoeration method the excess gtlvm 
the latter method must be something else than tanttine* 
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Again, six solutions of the same strength were macerated 
respectively with 20 grmi. of hide powder, for J, f, 1, 
Ij, and 2 hours respectively. The absorption of non- 
tannins in the last five cases increased successively from 
J per cent to I per cent. In the case of solid extracts the 
difference was from 1*5 per cent, to 3 per cent. The 
following were analysed by the maceration method ; — 


— 

Ouaranteod. j 

Found, j 

Found. 


j Per j 



Total Rolida 

. . . . . 1 

.3.'5-00 1 

40-21 

Total Mohiblo soIIoIh 


3.3 88 , 

.38 77 

Noii-tauriin!!! 


a -80 1 

14-23 

TanninH 

! ! 26 

24-06 1 

24 -eu 

Jnsolulilc* reds 


0-60 1 

1-4.3 


These experiments ivere repeated with other extracts 
from different houses. Of these extracts it was found that 
those guaranteed as 25 per cent, tannin contained 24 per 
cent., while those gnaranteed as 2G per cent, tannin con- 
tained not quite 25 per cent. 

We think that the maceration method gives more reliable 
results than the shake method, but the greatest difference 
arises from the concentration of the solulioos or amount of 
sample taken for analy'-is, as we have pointed out before. 
In the following results we have used three times nion; 
extract than the usual official amount, and we find that our 
method comes within ()'25 — ()■ 50 per cent, of actual tanneiy 
practice. 


(yliesltiui Kxtruct. , Mined Extract. 



1 Modified 

1 Metliod. 

Ollicinl j 
Mellusl. I 

Found 

Giifunn 

teed. 

Total solids 

40 82 

40-02 

7S-.52 

7 iroo 

'iVitnl soluble Molidh . . 

,30-87 

.30-00 

7(5 .58 

70- 00 

Nnii-tiiiiiiiiis 

JfOO , 

1.5 02 

16-03 

lw-(50 

Tunnins 

, , i'l K7 

23-08 

(51-65 

(58-40 

Insoluble-u'ds ... . 

4-(».5 

1-02 ‘ 

1 5>4 j 

1 

1 


Qiiebruclio. 


Moditied ; Omeial 
31 el hod. Mi tliod. 


Total solids 

Total .soluble suits 

Mon-tnnn.ns 

Tannins 

Insohiblo-reds 


‘17 

i ayoo 
H'13 
.31 -57 
«•!<) 


47-70 
43 ' 65 
7'a7 
.35 -.^S 
4-21 


Of all methods of tannin analysis, the official method of 
the Association of American Official Asfricultural Chemists 
is the simplest and most promising. Recently Parker and 
Payne have outlined a method by which tannin solutions 
are titrated with lime, forming an insoluble compound with 
aigallic acid. Again (Zeits. angew. Chem., May 1904), 
Wislicenus advocated the use of alumina instead of hide 
powder. The accuracy of these last two methods has not 
yet been definitely tested, so we may turn our attention to 
the official method : — 

Objections to the American OJficial Method. - During 
shaking, the hide powder in some cases goes into solution 
(this depends on the strength of the solution), and non- 
tannins are absorbed. 

(2) The quantity of material used for analysis (t.e., 
3 grms. of tannin for 1000 c.c.), is too little, and the hide 
powder too much. The result is that more gallic acid and 
non -tannins are absorbed by the hide powder. Thq tannin 
solution ought to contain 10 grms. of tannin per litre. 

(3) There is an appreciable error in making the analysis 
at room temperature. The solution ought to be measured 
at BO'^ C., which corresponds to the temperature of the 
average tannery. 

(4) In the chroming of the hide powder, 8 grms. of 
chrome alum for 100 grms. of hide powder is not sufficient 


to make it insoluble. For chroming it is better to use basic 
chromium, sulphate, or chloride in ^pantities containing 
1 per cent, of chromic oxide (CrgOa) perpfeo grms. of hide 
powder. 

F. Kopecky (Collegium, 1901, 211—214) gays; “The 
absorptive power of this hide powder diminishes as it is 
more highly chromed, but if under chromed, the solubility 
is greater, especially for acid liquors.” 

Hide powder absorbs non-tannius unler any circum- 
stances ; but we would improve the method of inauipulatiou 
HO that the error from the absoiqition of non-tannins and 
gallic acid will be reduced to its lowest limit. We suggest 
the following improvements in the analysis of tanning 
materials. 

Preparation of Hide Powjrfer.— Digest 100 grms. of hide 
powder in 1000 c.c. of water for two hours, add 8 grms. of 
ehrome alum, changed previously to chromium basic sul- 
phate by boiling in 50 c.c. of water to 25 c.c. with 1 grm. of 
soda crystals, after 12 hours squeeze through linen and 
wash five times witli distilled water. In the last washing 
add 10 c.c. of formaldehyde, and let it stand two hours 
heforo squeezing. By a press, get as much water out of it 
as possible, and use 25 grms. of this hide powder for 
analysis, and from 1—2 grms. for moisture determination. 

Quanttty of Material. — For the purpose of analysis the 
following quantities are recommended : — 


Bark. 

Grms. 

Extracts. 

Grms. 

Hein'ock 

. . 60 

Cliesfimt wood 

. . . 40 

Ojik bark 

.. 60 

i Cinebnielio (solid) . .. . 

.. 16 

Oak wood 

.. too 

1 (liquid) ... 

... 30 

QiM'brnelio wood 

Siiruac 

Spent lan 

Aniazoim 

. . .'56 

. , 26 
. . 100 

26 

' Gambit I* 

... 20 


Alter extracting the tannin materials from the above, the 
solutions might be marie up to 1000 c.c., and measured at 
(h 

Total Solids. — Shake the solution thoroughly, and measure 
out at 20^ (1. 50 c.c., evaporate in a weighted dish (G ins. 
iti diameter, I in. high), and dry at 102“ to 103' C. for 
three hours. 

Soluble Solids — To 1 grrn, of washed kaolin add 5 c.c. 
of tannin solution, stir until thoroughly mixed, then add 
loo c.c. of the same solution, stir and pour on filter (S. aud 
S. No, ,590, 15 cm.). Keep the filter full, reject the fir-.t 
InOc.c. of the filtrate, and evaporate the next 50 c.e. on 
water hath, and dr) at 102'^ to 103° C. for three hours in 
tlie drying oven. 

on -'Tannins. — To 25 grms. of hide powder, in a shake 
glass, add 500 e.c. of tannin solution, stir, and crush ivith a 
spatula the large particles on the side of the glass ; after it 
has stood 10 minutes stir one half minute ; after 15 minutes 
further standing stir again, and throw on' a double folded 
cheese cloth ; squeeze out as much liquid as possible, filter 
in same way as in soluble solids, evaporate 50 c.c. on wat^r 
bath, and then dry at 102° to 103° C. for three hours. 

Tannins. — Soluble solids, less corrected non* tannins, give 
tannins. 

Moisture. — 100, less total solids, gives moisture. 

Testing Non-Tannin Filtrate. — To 5 c.c. of clear non- 
tannin filtrate add 5 c.c. of 10 per cent, salt solinion in a 
test tube ; add slowly a few drops of 1 per cent, of Nelson’s 
gelatine solution uu the side of the test tube. A slight 
milky cloudiness indicates the presence of tannin. 

Frecautions. — (a) In all quantitative work of tannin 
analysis, evaporation during filtration must be guarded 
against, both in the funnel and in the receiver of the nltrator. 

(5) After evaporating the solutions on water bath, the 
dishes which eoutaiued the tannin must be dried at from 
102° to 108° C. for three hours, and must be weighed only 
once, (c) In the analysis of gambier, sumac, myrobalans, 
quebracho, aud other sour liquors, let the tannin solutioc^ 
st4nd with the hide pow-der for a longer time (about 60 
minutes instead of 80), with occasional stirrings. 

Acidity in Tan Xigworv.— In tanning, the proportion of 
tannins to the acids in a liquor is of paramount importance, 
as the success of leather manufacture ‘depends on rightly 
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adjiirtiag the proportion of these two constituents ' 

leather ,s the ta.min. arefeirthan -.wfcrth: i 

amount of acids in'fiio rockers and handlers La • 
when the tannins'^are leas than three times the wide ffth* 
sapped liquors To make thia more plain, the acids Ind 
tanmns rise gradually from the rockers and handlerurto 
the lay-away liquors, then the acids remain atationary Ld 

dkgJZ)"' ■* (sJ 


the fed And blue papers. Id thiK way a determiiiaticMA oatt 
be made in from five to ton minutes. This method is 
uoeurate to 0*02 per cent. 
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The beat results are obtained when there is not more than 
from 0*5 per cent to 0*0 pcT cent, acid in the rockers, 
while the tannins ought to be more than 1 per cent, in the 
rockers or handlers. 

Ill leaching the bark, some of the extract manufacturers 
use alkali salts, which dimhiish the astriegenoy of liquors, and 
sodium bisulphite, which checks the production of organic 
acids by fermentation when the liquors are standing in vats ; 
consequently, they require additional acids to restore the 
tannins to active conditions. 1’he alkali salts combine with 
the gallotannic and ellagitanoic acids, and form the alkali 
salts of the same acids. Tn order to free these acids, fresh 
<iuantitie8 of acids are required, aod this additkmsl item is a 
large hill of expense in tannery practice. This explains 
why certain extracts, which are not apparently alkaline, 
absorb acetic and lactic acids when added to them. 

Arid Analysis . — The analysis of acids in tannin liquors 
is another. important element for serious consideration. 

The ofHcial method of determining acidity in tan liqnors 
(rockers, handlers, &c.) by decolorising with animal char- 
coal, and then titrating with alkali (with phenolphthalein as 
indicator) is slow and faulty. Both animal charcoal and 
filter paper absorb acid ; the decolorisatiou is not complete 
without heating the solution with a return condenser ; the 
dark coloration produced hj titration with alkali and the 
carbonic acid in the solution make phenolphthalein less 
accurate as an indicator, and this interferes with the accuracy 
of the determination. The following, which already is used 
on the Continent, and to a certain extent in this country 
(Deutsche Gerber -Zeitung, 1900, No. 45), is suggested as a 
quick and reliable method for acid determination ; — 

Take 25 c.c. of tannin solution and titrate with N/10 KOH ; 
add alkali, ^ c.c. at a time, and with a glass rod put a 
drop of tbe lolution on blue litmus paper ; observe the 
change of colour in the paper; in this way, repeat the 
testing until the solution produces no change in the shade 
of the paper (the litmus paper should be very sensitive and 
of good quality). The solution grad nally assumes a dark 
colour as it is neutralised, and the original intensity of the 
acid colour produced on the litma.s paper deceases corre- 
spondioffly until it shows no change, and this w the end 
point. Or still better, the end point might be taken between 
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I NOTES ON GLUE AND GLUE TESTING. 

! IIY U. ,T. WATSON. 

( Originally it was intended that these notes should deal 
exclusively wirh the analysis of glue, but in view of the 
many sources from which glue is obtained, and the different 
methods employed in treating the raw material, it has been 
thought essential to the pioper grouping of experimental 
I lesults to classify the samples, in the first place to the 
: source^ of material, and in the second to their order of 
I derivation. Upon the quality of glue desired depends the 
j material and process a manufacturer will adopt. 

1 In the first place under glues, we have skin, bone, and 
j fish glues, and again under gelatines, tikin, bone, and fish 
I gelatines, these being suhilivided according to method of 
tieatmenr and order of derivation. In the first group under 
the subdivision, I place what 1 term osseine glues, being 
those glues which are produced by the reduction, fully or 
partially, of the material to a form of osseine. 'fho term is 
one well known in the trade, there being in existence some 
factories wholly engaged in its production. From osseine 
thus prepared, high-class colourless ghie.s aud gelatines are 
manufactured. In tlie production of this class of glues and 
gelatines the preparation of the material has been carried to 
the highest pitch of peifection known, and the extractive 
period under heat has been reduced to the shortest possible, 
probably not more than two hours. We may assume, tor 
all practical purposes, that this is an ideal standard. The 
samples, however, produced from one osseine material may 
represent 13 or U grades, all of successively lower quali- 
ties and reprcsontiDg in each case succesaive stages of 
extraction, each of increasing duration under heat. With 
regard to skin glues under this group there is a deviation in 
grades according to the requirtments of the factory. In 
any case the first extractive quality will not amount to more 
than 25 to 30 per cunt, of the total product. 

In the second group I designate original glues, in that 
they are composed of 60 per cent, of tbe material contents 
of gelatine, and contain tbe total practicable extractive 
value of the material. Skin and bone glues oome under 
this group. 

In the third group I designate reinforced glues, and 
include in this class those samples which are prepared from 
the lower grades tbe osseine glues, blended with a 
certain proportion of original extractive gelatine from lower 
cla'^aes of material. 

In the fourth group 1 designate average glues. I place 
those samples which are prepared on a continuous system 
in which the later extraction results are passed into fresh 
material, and which, therefore, contains a result from a 
number of extractions of ttie same material in different 
stages of exhaustion. 

lo tbe filth group X place successive glues, inclusive of 
these glues, which, although produced on a system similar 
to tbe third group, are reinforced from the same claks of 
material. This grouping does not by any means exhaust 
the variations in these products. Under each group* 
beading there will bo found a number of minor mi^ffda* 
tions due to special blends of mtterials operated npon^ 
the particnlar market cata^d for, and also to some extent 
upon the individual caprice aod inherited traditions Of a 
manufacturer. 
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In Ereuch glues the majority may be pLiced under 
groups No. 1 ^oeseine) and No. 3 ^reinforced). In Germany 
and Austria the bone glues are principally group No. 4 
(average), the skin glues group No. 2 (original). The 
foregoing applies to the bulk, but all the groups are 
individually represented in each country. I vould, how- 
ever, emphasise the fact that there is no standard method 
in the manufacture of glue as in the case of, say, alkali or 
other well-known industrial products, and. therefore, the 
utter failure up to the present to set up some effective 
standard of valuation of glue is not difficult to understand. 
Id my opinion this failure is due in no small measure to the 
absence of any attempt to apply different physical tests to 
samples from the different groups. 

Analysis. — Practically the valuation of glue by analysis 
to the manufacturer is one thing and to the consumer quite 
another. It must he borne in mind that it is to the consumer 
that the ultimate decision is valuable, and chemical analysis 
not giving him any appreciable data of service, reliance is 
placed almost wholly on one or more of the many physical 
tests invented. J may here say that the four principal 
points of value to the consumer are : (1) adhesiveness ; 

(2) strength or cohesion; (3) rate of setting; (4) carrying 
power or medium abs,orption. Adhesivenes.s is he.-<t shown 
by viscositj ; strength or cohesion, by consistent y jelly 
test; rate of setting, time token to congeal. Of coufse it 
is impossible to generalise in this matter, as the special value 
to one consumer is quite a different physical property t<^ 
another. As an example of W'hat is required b^ a consumer, 
one of our ciotonurs specifies that the glue shall be submitted 
to the following tests: — (1) PerceiitHgeof water in original 
glue at 1 10^—1 15” (\ ; (2) percentage of ash and quality ; 

(3) acidity (total and volanh*); (4) capucily for drying; 
(5) percentage of foreign matters not glue; (6) visco.sity, 
along with the physical test of smell of glue size with water 
absorption, &c. 

The principal physical and cbemic!il tests ap| lied to glue 
were eriunieiated at the first meeting of this Section by 
Messrs. Trotinan and llackford, and will be found in the 
Journal for November 30th. 

After numerous cxperimeiijs with the various methods of 
glue testing, I place most reliance upon the conslsteiiey lest, 
described by Messrs. Trotman and Hackford, and Fcl.s’ 
viscosity test. From iietsoiial experience I can affirm tliut 
the consistency t^st does not de]»end upon individual 
idiosynciHcy, and that a short experieincc only is necessary 
(0 enable one to obtain leliable comparati\e results which 
have been found to be of great value in the manufacture of 
glue. The only objection to the general adoption of ihis 
tc't is in the selection of a standard glue which would have 
to be the standard of both manufacturers and consumers 
alike, 1 have found in many cases it is quite necessary, in 
addition to the consistency test, to know the visco-ity oi the 
glue under examination. For this test 1 use Ft Is’ "method j 
with an Kngicr’s viscometer. In the JouinaJ 19ul,page 139, I 
Fels riH'omiiiends in the application of his test that the i 
temperature be raised from his originally prescribed one of i 
30” C. to 85” C., because he had met wuth a glue whose 
viscosity was G*24,wd)ile the highest limit permissible is 4. 
Even at this higher temptrulurc 1 ha^e met with a number 
of samples wlrich Five viscosities higher than 4, one sample 
showing a higher viscosiiy than 11. It would appear there- 
fore that a weaker solution ought to be recommended. I 
am aware that Kideal uses a 1 per cent, solution at 18” C., 
but I prefer a stronger solution. 

Coming now to chemical analysis and excluding moisture, 
lish, acidity, and the saponification process, the only other 
constituent whieli any attempt has been made to dcferniine 
is nitrogen, and by multiplying by a factor to obtain gelatin. 

It will perhaps he better to here explain that I prefer to 
adopt the recommendation of Kideal, and when speaking of 
the pure substance to sj ell it yelalin and the commercial 
article gelatine. It is generally accepted that the manufac- 
ture of glue or gelatine is one of bydiolysis. Collagen, the 
substance in oeseiue, which forms the principal basis of all 
glues and gelatines, is capable of undergoing several stages 
of hydroly sis, first into gelatin, then into yelatoses (analogous 
to albumoses), next into (felaiones (analogous lo peptones), 
and fi nally into amido acids. In the pn cess of manufacture 


the whole of these reactions must take plaoe to a more or less 
extent, accor^ng to duration of the |rMfids^iil»der heat. It 
follows, therefore, that these oompouinlimhst all be present 
in commercial glue or gelatine. Besides tiiese substances 
theie must be in the commercial product, according (o tU 
source of material and selection and treatment of same, 
previous to boiling, other nitrogenous bodies, as chondrin,’ 
which has gelatinising properties, mucin, albumoses, and 
other complex nitrogenous compounds. Messrs. Trotman 
and Hackford, in the paper already referred to, attempt to 
differentiate between tlie different forms of nitrogen in glue 
by using Bfimer’s method for albumoses. An attempt is 
made to compare the consistency jell v test with the nitrogen 
precipitated by zinc sulphate, and which they term alhumose 
nitrogen. In my opinion, any attempt to place a valuation 
on glue by simply estimating either the total nitrogen or the 
inirogen precipitated by zinc sulphate is useless. In the first 
place, in the total nitrogen is represented all the hydro- 
lysed compounds of collagen and chondrigeu, and other 
complex nitrogenous compounds. In the second place, 
the precipitate by zinc sulphate is of uncertain composition, 
because it may eoiithin gelatin, gelatoses, and possibly 
cl.ondnn ; by multiplying the nitrogen found by the factor 
UH>d by Allen, .5-41!, we get gelatin, whether the pre- 
cipitate 1 -. gelatin or gelatose. Messrs. Trotman and Haek- 
lord use the terms alhumose nnrogen and peptone 
nitrogen. 1 make, objection to ihe use of these terms to 
differentiate between gelatin and nitrogenous comjioiiiid‘. not 
gelatin, hecautc they are somewhat out of place wlipu 
I dealing with gelatin, and because the real alhumose can only 
I a quantity. If there is to be any attempt 

to differentiate, we ought to keep to the terms used to 
distinguish the different stages of bydiolysis. Albumin, 
albumoses, aud peptone.s should only be used for that 
special group of prottids. A notable point in Messrs 
Iroinmuuuu Haekford’s paper is that the difference be- 
tween the total nitrogen and the nitrogen prccijiitated 
by zinc sulphate can only be due to over boiling. While 
aduniting that over boiling does to some extent destroy the 
gelatinising properties of glue previous to drying, the 
adhesive qualities are not impaired in proportional extent, 
if at all. The points laised by the authors already reftrn d 
to are of immense interest lo the manufacturer and e< n- 
sumer alike: to the manufacturer perhaps more so, because, 
if, as they state, he is losing gelatin to the extent of I to 
15 per cent., as shown in their table, it is a serious loss 
which ought to he easily ^vereome and at the same time 
add to the coiiniercial value of his glue. On account of 
us great imporiance a number of samples of commercial 
glue from known sources were selected and examintd by 
the consistency jelly test, Fels' viscosity test at 35° C’., total 
nitrogen and nitrogen by zinc sulphate. With the explana- 
tion of gionping given in the opening part of these notes 
and the table here set out, it will be seen that selection of 
material and mode of treating same before boiling are tlio 
leading factors in the differences shown between the two 
nitrogen tests. It will be noticed on comparing the con- 
sistency test with the viscosity test in every case they are not 
analogous I meaD the viscosity does not always rise and 
fall with the consistency. This shows the necessity for 
having the two methods, and is aeeouuted for from the 
fact that gelatin and gelatose have not the same gelarinising 
properties, therefore a method which precipitates and treats 
both as one for ealrulation cannot be regarded as a method 
upon which reliance can be made in valuing glue or gelatine. 

In the table liere given, Noj. 1, 2, 3, arid 4, go through 
almost precisely the same boiling period, and the only 
difference is a selection of maieriul. No. 1 is a very 
inferior niateml, and undergoes litile or no tnatmeE't 
prior to boiling. No. 5 is a glue which undergoes the 
longest period of boiling, and is what is known as a nu did 
glue. No. 6 is a celebrated Scotch grade noted for iis 
adhesive properties, but, according to zinc sulphate test is 
not greatly superior to No. 1. No. 11 certainly shows the 
least difference m the nitrogen tests, but has much Ikss 
gelatin, according to the zinc sulphate test, than some of 
the much inferior grades. J have not given an ossciuo 
glue m my table, but No. 1 in Messrs. Trotman and Hack- 
ford’s table is a very good example of a bone osseine clue 
or gelatine. 
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In conclusion, it appears to mo to be entirely impo'.sible, 
in the absence of further research and improved methods ' 
of distinguishing between hydrolym-d forms of collotreii, to , 
attempt to place any valuation upon glue or gelatin by ! 
chemical methods. The action of heat is dlHcrcnt from , 
peptonisation by bacteria, and, although it tends to lessen , 
gelatinising properties, it does not decrease the udhesivo , 
properties, Ridoal slates, after elaborate evperimcnt.s, that 
after 1 2 hours’ heating, all the prominent pliysic.il properties 
of value decline, while the chemical leactions are little 
altered. 

1 

Discussion. 

Mr. S. 11. Trotman said that the aiitiior's admission of 
the absence of a standard method of manufacture appeared 
to be the same thing as admitting a want of control of the ' 
different processes, while recognising that a glue might he 
spoilt by over boiling. These points seemed to point to the 
value of the method, proposed by himself and Mr. Hack- 
ford, at the last meeting of the Section, as a means of 
differentiating between the different forms of nitrogen and 
controlling the different processes. If, for instance, the 
/due sulphate determination were maile on the liijuor as at 
first extracted, any decrease in this figure during the siih.se- 
queut operations would uiidouhtedly point to peptonisation 
and loss of gelatine ; for it was absolutely certain that the 
zinc sulphate figure was inversedy proportional to the tune 
of boiling. Mr. Watson’s objection that the peptone figure 
depended upon original materials probably only pointed to 
the fact that these materials had undergone peptonisation 
previous to manufacture owing, possibly, to faulty storing. 
He agreed with Mr. Watson that the total nitrogen figure 
contained a large number ot nitrogenous bodies, and that 
alone it was useless, hut still held firmly to his opinion 
that, when taken in conjunction with the zinc 
figure, it was of considerable value from a manufacturtr s 
point of view. Mr. Watson appeared to j;"®' 

understood the authors when he stated that the} laid m 
Stress upon the ratio between these two figures. 1 lie 
terms albumosc «nd peptone nitrogen 
usod as a convenient tvay of eipresBing the 
tation. Since the last meeting many ‘7’ 

been analysed in hie laWalory wh^ K. Lt meedng. 
fully confirm the opinions expressed 

S Gabev thought that they were indcblejl to 

both Mt.witson and Messrs. T™‘7\7e““to ’throw some 
the earnest endeavours hey problem in 

additional light ““ nieasurement of the value in 

arriving at some standam ot 
glue sUlh*. While there 

whichhetook exoeption fro a 

emphasised the great necessity consumer 

method by which the value <>« » with most 

could bo readily towa^tbat they were cold 

• of the physical tests referred to was / 


tests and the consumers generally used their gltm hot.. 
The consistency test w^as probably the best of its hind, bol 
to get the best comparative results more than one-Sbindard' 
glue was necessary'. The range given in Mr. TrotnMuaV 
table should run from 40n downwards instead of 150 tti» 
give the necessary adjustment of values, and the standard 
for 250 to 400 should be of a higher gelatinising power 
than the standard from 100 to 250 and tfio on. Another 
great difficulty with physical tests- was that tho solutioiM 
iHed did not approximate to those actually in use by the- 
consumer. Thi^ compari.son in 5 per cent, solutions waa 
not readily applicable to the 80 to 60 per cent, solutions in- 
everyday use us glue. He did not attach the same value 
to the viscosity test as Mr. Watson. He had an oppor* 
tunity some little time ago of discussing this test with 
Dr. Pels in Herlin, and the impression received was that 
it was as yet in a somewhat immature condition, and, 
as a comparison of value, lelt much to be desired. He 
thought that the consistency test, while giving good cotn- 
[larative ivmiUs of the cohesion of glue, did not express the 
value of the adhesive (pialities, and that further research 
would he found to negative the reliance which Mr. Trotman 
placed on the consistency test and, along with it, tlie aiiie 
sulphate test of nitrogen as indicative of adhesive pro- 
perties. It might be taken that the gelatinising power 
of a glue over a certain limit was obtained at the expense 
of ith ttdho.sivo properties and vice vemd, and the two 
eharacteristies were neither proportional nor relative. Tlie 
table given by Mr. Wutaon appeared to him to liear out 
the criticism he made at the time on Mr. 'i’rotman’s paper 
that th(‘ content of nitrogen and also the relative value did 
not depend so much on the method of manufacture as on 
the source from which the glue was derived. Mr, Tit>tmai> 
assumed that the proportion which the total nitrogen content 
bote to the percentage shown by the zinc sulphate test wa»i 
an indicator of value. This would only be con*ect if the 
\alue of the alhumoses were the same in ench case. Taking- 
the figures given in Mr. Watson’s table, he found that th<» 
value of the zinc sulphate figures varied from 27*5 per 
unit to 5*5 per unit, and that in the ease of three of the 
samples, in which the percentage of alhumoses was equal, 
the value of the alhiimose units was 23 ‘9, 13'9, and8‘4 
re'»pectively per unit. This was, of course, the positive side' 
of peptones as a reduction of value in the glu^, the basis of 
the calculation would give, in the case of the lower grades, 
a minus result greater than the actual price of the product 
altogether. It appeared, therefore, that if Mr. Troiman’a 
claim were carried to its logical conclusion some separa- 
I tion and classification of the alhumoses would require to be 
made, and he saw no other alternative but the clttssification 
of these to source from which they were derived. 

Dr. F. S. Ktprino remarked that the figures given by 
Mr. Watson seemed to him to coroborate the oonclu^ni^ 
drawn by Mr. 'I’rotman at the last meeting, 

' Mr. H. J. Watson could hardly agree with Mr. Garry in 
, his remarks regarding the temperature of the physical teste, 

' for, while the consumer usually used his glue at temperature# 

' higher than those obtained in the physical tests, the real 
! test of adhesiveness or breaking strain was with a set or' 

, cold glue. Perhaps this would he a point in favour of the 
I consistency test, which was a comparison of glues under set 
and not in the liquid state os in the viscosity test. Ke- 
ferring to Mr. Garry’s remarks on the viscosity test, it 
, M'ould be qiiitt‘ as easy to take a standard ^lue as the buftia 
I of comparison, as was the case in tlie consistency test, as to 
I use water as the basis. His own objection to the viseosity 
I test was that, when dealing with a large number of samplea,. 

' considerable time and attention was required, while with 
the consistency tests it was a comparatively simple matter 
to deal with 40 to 60 samples at once without much attea* 
tion. In a glue factory this was a coiiriderable advantage, 
lleferring for a moment to the table by Messrs. Trotmaa 
and Haokford, and accepting the theory that Hmj eonsisteaey. , 
of a glue increased 10 for a difference of 1*4 in the aincr 
sulphate precipitate, according to the total nitrogen gtladiit,. 
the highest possible consistency would be 371 and wonl4 h» 
attained by No. 4 sample. Further, if one took a gelatin 
with an average moisture and low ash^Bay 16 per oeoit, 
moisture and 1 per cent, ash, and called the difftorenee ^ 
(84 per cent.) gelatin, then the highest consisteney trek 
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attainable would be 234. He was aware that the unita of j 
their test might be entirely different from those in his, | 
owing to using a different standard glue, but it would be i 
interesting to know what was the highest consistency test j 
they had attained by experiment and whether it had i 
exceeded the highest possible calculated consistency test, as j 
calculated from the zinc sulphate precipitate in their ■ 
experiments. ^ | 

Mr. S. K. Tiiotmax, in reply to Mr. Watson’s observation 
as to the standard used in the consistency test, agreed with 
his conclusions, and stated that he had never found a con- ] 
sistency number greater than 170. Of course this merely ■ 
indicated that be used a different grade of gelatin as his 
standard from that which Mr. Watson used. 


i^rottteh Benton. 


Meeting held in Glasgow, on Tuesday, Octoher 25th, 19C4. 


. Ml{. 11. T. THOMSON IN THK CHAIR. 


IlGll-TKMl’Ell.VlUKE MEASUllEMKNT.S (WITH 
DEMONSTRATION OF PYROMETEK). 

BY' THOMA'' ORAV, IMf D., D S( 

Of the numerous iii.^truments which have been devised 
for the iiieaRurement of high temperHture.i, only those 
which have proved of practical value and with ubich the 
writer is personally familiar will be described and discussed 
in tins paper. As he has no practical experience of the 
working of the Ucbling pyrometer, which is widely used 
in the United States, and which has also found a limited 
application in this country, no further reference will he 
made to this form of instrument 

Pyrotneters based on the Expansion of Sohds, Liquids, 
and Gases by Heat . — Numerous attempt, s have been made 
to utilise the expansion of solids, more particularly of 
various metals, as a means of measuring temperature, hut 
none of the«e have been successful on account of the 
alteration of structure and consequent change of the 
coefficient of expansion caused by expo.sure to high 
temperature''. 

The application of the expansion of liquids is limited to 
low- temperature work ; hut a comparatively recent extension 
of, the range of the mercury thermometer is noteworthy. 
Certified thermometers, constructed of horo-silieato glass, 
graduated in single degrees up to 5^0® C. (1022® F.), can 
now he obtained from any dealer in chemical apparatus. 

The expansion of gases, or, more correctly speaking, the 
increase of pressure at constant volume due to rise in 
temperature, is the principle utilised in the well-kaown 
*‘air” thermometer, the standard to which all the other 
methods are referred. The apparatus employed is fragile, 
aul the skill and care necessary for its manipulation render 
it unsuitable for technical work. Attempts have been made 
to give the instrument a more practical form by attaching 
<in ordinary pres.sure gauge to u porcelain or metal bulb by 
means of a capillary tube. The difficulty of obtaining a 
material which will withstand the pressure and at the same 
time he impermeable to the furnace gases at high tempera- 
tures has proved insurmountable. The Thalpotassimeter, 
a pyrometer of a similar type, consisting of a steel reservoir 
containing mercury, connected by a capillary tube to a 
pressure gauge, has been used to a limited extent ; in this 
^ase the increase of the vapour pres.sure of mercury with 
rise in temperature is measured by the gauge, which is 
empirically graduated in degrees centigrade or Fahrenheit. 
Leakage ot aw at the joint, which always takes place 
sooner or later, renders tlie indications of the instrument 
untrustworthy. - 

. Change of Stale . — The melting points of the metals, their 
alloys and salts have long supplied a familiar means of 


measuring temperature, but the difficulty jYrocuiing a 
sufficient number of substances of ascertdliiiiQd melting point 
has, until recently, prevented the general f^iplication of the 
method. This difficulty no longer exists : Seger cones *’ 
having melting points ranging from 590° to 1850° C., with 
intervals of about 20° C , are now procurable from any 
dealer in chemical apparatus. They consist of triangular 
pyramids composed of kaolin, mixed with silica, boric acid, 
and various metallic oxides in the necessary proportions to 
form a graduated series. The melting points of the various 
compositions have been determined by Hecht with the help 
of a standard thermo-couple. In applying the method, a 
number of cones, having a range of melting points which 
includes the temperature to be measured, U placed on 
a fireclay })late and introduced into the furnace. If the 
cones have been properly chosen the first members of the 
series will be observed to melt, whilst the last will remmn 
unaffected. The melting point of the cone which just 
softens sufficiently to cause the apex of the pyramid to bend 
down to the hase-plate is taken to he the temperature of 
the furnace. 

The Calorimetric Method . — A cylinder or ball of metal 
is heated in the furnace and dropped into a measured 
quantity of water; from the rise of temperature of the water 
the temperature of the furnace is calculated. The metal 
used may he platinum, nickel, copper, or wrought iron. 
Platinum is to be preferred, as it does not oxidise when 
heated, and bus no chemical action on "water. The total 
heat of platinum up to 1600° C., i.e,, the amount of heat 
which 1 grm. of the metal gives out when cooled from the 
various temperatures down to 0° C., has been carefully 
determined. From a chemical point of view nickel is more 
suitable than iron, hut the determinations of the total heat 
of nickel by different observers do not show a very satis- 
factory agreement. Iron is the least suitable metal 
chemically, as it oxidises, scales, and decomposes water at 
high temperatures ; but it possesse.s the advantage of being 
always available, and the cylinder is thus easily replaced if 
lost. A large number of determinations have been carried 
out in the author’s laboratory, using an iron cylinder ; of 
these the results of two students chosen at random may he 
given to illustrate the degree of accuracy which may ha 
expected : — 

I A. K 

. ^ ^ 

1. 2. j ]. 1 2. .3. 

! I > 

“C { °c. V. i °c.. "V.. "r. 

Temp, by tlieniio- 812 7I8 72-t 731 GiU j 7{i(5 

couple. ; I 

Tow p. by calorimeter ^ 805 740 725 715 090 I 790 

The calorimeter vessel which was used for these experi- 
ments is constructed of thin sheet copper, and has the form 
(>f a cylinder with a flanged top ; a perforated tube soldered 
on to the inside serves to protect the thermometer from 
fracture when the iron cylinder is dropped into the water. 

The capacity of the vessel is approximately 1 50 c.c., and the 
weight of the iron cylinder about 18 grras. The calorimeter 
vessel hangs supported by the flange in a wider cylinder of 
metal or wood, leaving an air space of about 1 in. to 
minimise loss of heat by radiation. The vessel is covered 
by a lid having a small hole through which the thermometer 
passes, and a larger one for the introduction of the heated 
metal cylinder; the rod of a stirrer also passes through 
i the latter opening. A thermometer graduated in 
used. A very useful table, which gives the total beat of 
, wrought iron at various temperatures up to 1100° C., appears 
in Fischer’s ** Brennstoffe,” pp. 62 and 63. 

I The figures given above show that the method is capable 
; of giving results sufficiently accurate for most practical 
j purposes. It should, however, be noted that it becomes less 
j accurate at higher temperatures on account of the increased 
, loss of heat m carrying the crucible containing the metal 
1 cylinder from the furnace to the calorimeter. 

I By usinjg a fixed ratio between the weights of metal and 
j water, as m the well-known Siemens’ form of calorimeter, 

' some labour in calculation is saved ; hut thb advantage is « 
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doubtful, except « the case of platinum, as the efcanse of 
woiRht due to oxidation and scaling necessitates freq^nt 
renewal of the-«^l cylinders. In the Siemens form 
1 pint (568 c.c.') 6f water is used, and the weights of the’ 
metal cylinders ace so adjusted that their heal capacity at 
ordinary temperatures is exactly one-fiftieth of that of the 
calorimeter vessel filled with 1 pint of water. The weights 
used are, copper, 1.37; wrou^jht iron, 112- uickel 117 - 
and platinum, 402-6 grms. The high temperatnres are 
graduated on a brass scale, which slides on the thermo- 
meter, allowance being made for the increase of the snecihe 
heats of the metals with rise of tempenitare. In using 
the pyrometer, exactly 1 pint of water is poured into the 
vessel, and, when the temperature has become eonstanti 
the sliding scale is set so that the pointer attached to it is 
on a level with the top of the mercury thread <»f the 
thermometer. The heated metal cylinder is then dropped 
into the water, and when tlie maximum is reached the 
readings of the thermometer and on the sliding scale at the 
level of the top of the mercury thread are noted ; the sum 
of these gives the temperature to A\hieh the cylinder was 
heated. This form of the aiiparatus has the advantage of 
being practically direct reading, hut the high price of 
platinum almost precludes the use of such a large quantity 
of the metal. If copper or iron be used, frequent checking 
of the weights and correction for loss due to scaling are 
necessary. The labour of culculntiou, using a home-made 
calorimeter such as the one first described, is lessened con- 
siderably by the use of tables of total heats; these may 
ho found in “ High Temperature Measurement,” by Le 
Obatelier and Boudouard ; translated by Burgess. 

The Thermo-Electric Method , — lu this method the 
electro-motive force which is generated when tlie junction 
of two dissimilar metals is heated, is measured, and from 
the value of this the temperature of the heated junct’on is 
deduced. The metals which are suitahle for this purpose 
must have a high melting jioint, and hhould not alter in 
structure and composition when heated ; they must also be 
perfectly homogeneous. When a wire which is not homo- 
geneous throughout its length is heated locally by a flame 
an electro-motive force is generated the value and sign of 
which vary according to the position at which it is heated, 
and if the two ends of the wire are joined, an electric 
current, varying in intensity and direction with the position 
of the flame, will flow through the wire. If the wire is 
homogeneous it may be lieated at any part without forma- 
tion of an electric current. The absence of such parasitic 
currents is obviously a necessity, as these will increase or : 

diminish the intensity of the current due to 
the heated junction to an extent which will 
vary with tlie length of the wire healed in 
the furnace. The metals which most nearly 
fulfil the conditions referred to above ore 
platinum and the metals of the platinum 
group ; and the thermo-couples used practi- 
cally are composed of wires of platinum 
opposed to an allov ol platinum cither with 
10 per cent, of rhoiiium or with 10 piT cent. ^ 
of iridium. The K.M.F. of the platmum- 
platinuin-iridium couple is greater than that 
of the platinum-rhodium, but the latter gives 
more constant results, as it is less easily 
hardened niecbanically, and is therefore to 
be preferred. It may be here noted that an 
electro motive force results on heating the 
i unction of a metal in the soft state with the 
‘same metal in the hardened state; any local 
hardening which may be caused mechanically , 
will give rise to parasitic currents. 

The wires of the couple are 3 omed by fusion 
in the oxy hydrogen flame, insulated by thread- 
ing through perforations in a porcelain rod 


Fig. I. 


KJ! 


about i in. in diamater, and the free ends of 
.V. connected to ternuDnIs in a 


wooden handle, 
altered 


iTs The composition of the wires is rapidly 
heated furnace gase-s the couple is 


The couple is used in conjunction either with a potentio-^ 
meter or with a direct-reading galvanometer, the reale of 
which is graduated in millivolts and also in degrees Centi- 
grade or Fahrenheit up to 1600* C. The latter arrangement 
is the one more frequently employed, as it is more convenient 
and less costly. The instrument is of the D’Arsonval type ; 
it consists of a coil of insulated wire of comparatively high 
resistance (100 to 200 ohms) suspended by a phosphor- 
bronze strip or spiral suspension ^tween the poles of a 
powerful permanent magnet ; a needle attached to the coil 
plays over the scale, and indicates the intensity of the 
current passing through the instrument. The galvanometer 
may be placed at any distance from the furnace containing 
the couple, provided that the resistance of the conueoting 
leads does not exceed 1 ohm. Fig. II. shows the instrument 
connected to the couple. 

Fig. II. 



1 


bv exposure to heated furnace guse.-, 

Tk^fTattaT Fig I .ha ».e.had of insulating 

dhe wres, with the porcelain protecting tube in section 


5: 


To convert this into a recording instrument the ordinary 
method of attaching a pen to the needle cannot ho em- 
ployed. Coils of high nsistunce mutt he used in the 
galvjinometor, so that the resistance of the leads may ha 
negligible, and the currents thus available are much too 
small to enable the needle to overcome the friction of the 
pen on the paper. It may he made to record photo- 
graphically by attaching a mirror to the coil ; light, passing 
through a slit, is reflected from the mirror and falls on a 
moving photographic plate or sheet of sensitised paper, 
thus recording the movements of the coil. The lloberte- 
Au.sten photographic recorder, an instrument of this type, 
lias been successfully used for a number of years (see this 
1892, 840). The record is made on a sheet of sensitised 
jmper fixed on a drum, which revolves once in 6, 12, or 
24 hours. An ingenious method of recording is employed 
by Messrs. Baird and Tatlock, Glasgow. The galvanometer 
is similar to that shown in Fig. 11., but the scale of the 
instrument consists of a movable stirrup, which is depressed 
by clockwork every minute. The indicating needle, which 
is provided with a sharp point, plays nnder the scale, and 
when the latter descends this point is brought into contact 
with an inked strip of cloth, and thus marks the position of 
the needle on the paper below it. The paper, which has a 
graduation similar to that of the galvanometer scale, has 
also the time in hours and minutes marked along its edge, 
and is made to travel slowly forward by the clockwork 
mechanism. An examination of this paper shows the 
position of the galvanometer needle at intervals of on#" 
minute during the w'hole 24 hours, and, unless the tempera ' 
ture is varying very rapidly, a continuous record may be 
obtained by joining the various points. Another form of 
instrument, which traces a continuons record on a revoking 
drum, is made by the same firm. ' 

n S 
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Each division on the scale of the galvanometer represents 
about 20"’ C , and the temperature may be estimated to the 
nearest 5’’ C. This does sufficient justice to the method at 
the higher temperatures, as an accuracy greater than Ti* in 
1000" C. is not guaranteed- As the couple is standardised 
with the cold junction at 0^, the temperature of the latter 
should he observed ; if under 30" a sufficient correction 
for practical purposes is made in the case ot the platinum- 
rhodium couple by adding O’. 0 x t" to the reading, where 
f is the temperature, on the centigrade scale, of the junction 
of the leiids with the wires of the couple. 

If the porcelain protecting tube fractures, and the couple 
is exposed to the action of reducing gases at a high tem- 
perature, the wire.«5 soon become brittle, .nnd the indications 
of the instrument then become untru.stwortby. Vapours ! 
of the metals and substances which act chemically <m , 
platinum have a similar effect. Concerning the extent of ' 
the variation of the electro motive force of thermo-couples, , 
caused hy exposure to the action of various chemicals, little 
information is available, but if the platinum has been j 
obviously altered in composition through fracture of the j 
porcelain tube the couple must either be replaced or re- 
standardised. The boiling and melting points of a number 
of substances have been accurately determined, and these 
may be utilised for standardising the couple. The boiling 
point of sulj)hur, 852" C., and the freezing jmints of sodium 
ettrbonate, H.V2 ’ C., and of potassium sulphate, 10(56" C., 
are conveuieul temperatures. The freezing points of a ; 
number of the metals have been ascertained with a high {* 
degree of iiccuracy (Heycnek and Neville, J. Chem. Soc., i 
1895, 185). These arc much more sharply defined than ' 
the freeziog points of the two salts mentioned above ; but I 
whilst the bare wires of the couple may be placed directly j 
iu the fused salts, they must be protected by a porcelain , 
tube from contact with the molten metals. On this account , 
the salts will jiTobably be found more convenient for ■ 
technical work. i 

For the determination of the E.AI.F. at the boiling point i 
of sulphur, tlie apparatus used by Heycock and Neville (lor. 
cit, 197) in the standardisation of tlie platinum resistance 
themioinelcr is convenient. This consists of a hard glass i 
tube about 1 8 ins. long by 2 ins. wide, with a bulb at the 
bottom, of diameter about 3 ins. To minimise loss of heat , 
by radiation, the tube is sunounded hy an asbestos cone 
with its base, diameter (5 ins., resting on the bulb. The ; 

space between the cone j 
and tube is packed Avith ' 
asbestos wool. The level * 
of the molten sulphur j 
should be from 1 in. to 1 
2 iihs. above the base of j 
the cone, to prevent i 
superheating of the 1 
vapour. A thin- walled j 
glass tube about 1 in. in j 
diameter, and closed I 
below, is supported iu ' 
tile wider tube, as shown 
in the accompanying 
sketch (Fig. TH.). On 
the bottom of this tube a 
a thin asbestos cone is 
fixed with iron rviie, lo i 
prevent the liquid sul- 
phur from condenHDg 
and collecting on the 
bottom of the lube. The 
cone is peiforated at the 
base and sides, so that 
the sulphur vapour 
passes through and heats 
the tube, whilst the liquid 
c^iidenged in tie higher parts of the apparatus flows back 
over the sides of the cone. The base of the cone is shown 
at B, The sulphur is kept boiling by means of a large 
Bunsen flame protected from draughts. The insulated 
couple is suspended in the inner tube, and when the tem- 
perature has become statio lary the position of the needle 
is noted. 
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For the freezing-point Qzperiment the aodinm carbonate 
or potassium sulphate is fused in a lar^e covered platinum 
crucible ; in the former case a gas blowpipe supplies sufficient 
heat, but a small blast furnace is required for potassium 
sulphate. When the salt is completely fused the gas ia 
turned off, the junction of the couple is immersed in the 
molten salt, and the galvanometer needle is observed. The 
temperature falls very quickly at first, but ivhen solidifica- 
tion begin.s the needle holts momentarily on account of the 
liberation of the latent heat; when solidification is com- 
plete the cooling again takes place rapidly. The position at 
which the needle remains stationary is noted as the value of 
Ihe E.M.F. at the temperature in question. 

The graph representing the relation of F.M.F. to tem- 
perature is very nearly a straight line, but it is advisable to 
determine more than two points experimentally, unlesa 
the range over Avhich the couple has to be used is small. 
If the interval between the two points does not exceed 
3(>u" to 400" C. a line between these will represent the rela- 
tion with Miificient accuracy for most technical purposes. 
It 18 scarcely necessary to add that the temperature lo he 
measured must he within the range of the points deter- 
mined, or if outside the.se limits it must lie close to them. 

The method (hvseribed above is Convenient, as the neces- 
sary materials are alw’ays available, and if used with a 
standard couple it also serves to check the indications of 
the galvanometer ; but it Avill be found more suitable in 
practice to have the means of fixing a larger number of 
points bv testing the couple against a standard which is 
reserved for this purpose. J n using this method the two 
couples — the standard, and the couple to be tested— are 
stretched out so that each forms a continuous wire, and 
threaded through the insulators so that the two junctions 
are as near together as possible. They aie then placed in 
a porcelain tube and inserted into a furnace ; the free ends 
(the so-called cold junctions) are gathered together and 
wrapped in cotton-wool, taking care that they remain 
insulaied from one another; or, if greater accuracy is 
required, the cold junction.s are immersed in melting ice. 
The free cuds are connected, through a two-way switch, 
to the galvanometer in such a way that the standard 
couple is m circuit in one position of the switch and 
the couple to be standardised in the other. By switching 
in the standard couple, the temperature of the furnace i.s 
obtained with the help of the table of K.M.F.'s supplied, and 
the value for the other couple at this temperature is then 
ascertained by bringing the switch into the second position 
and noting the reading on the galvanometer. Any number 
of points within the range of the furnace can thu« he readily 
determined, and these are subsequently plotted out on 
squared paper in the u.sual way ; a convenient scale is 
1 ram. = 5" ('. = 0-05 millivolt. Care should he taken to 
close the ends of the furnace well, to prevent draughts of air, 
Avhich might cool one of the couples to a greater extent than 
the other. For temperatures up to 1 400" C. a convenient 
form of electric furnace, wound with platinum foil, is 
supplied by Heraeus, of Hanau. A resistance furnace for 
temperatures up to 1200" C. is cheaply constructed by 
winding nickel wire, 16 to 18 B.W.G., closely round a 
porcelain tube about 1 ft. long by 2 ins. to 3 ins. in diameter ; 
the nickel wire la covered over with a pa.ste of magnesia 
and water to prevent oxidation. When dry it is surrounded 
by a piece, about 3 ins. thick, of the magnesia covering 
which is used for insulating steam pipes. The furnace is 
connected with the electric mains through a suitable 
resistance, which admits of varying the temperature to the 
desired extent. 

The Platinum Resistance Thermometer , — The utilisation 
of the increase of the resistance of a platinum spiral due 
to heating was first proposed and applied practically by 
^demons as a means of measuring temperature. The con- 
struction of the thermometer was subsequently improved hy 
Callander, who replaced the porcelain cylinder on which thej 
spiral was wound hy two slips of mica set at right angles to 
one another, so that the wires of the spiral touched the 
edges of the mica only, and thus reduced to a miuimum any 
change of resistance due to the action of silica on platinum 
at a high temperature. The law connecting the resistance 
of platinum with temperature was determined by Callander 
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and Griffiths up to 600“ C., with the help of anairtlier 
mometer. The accompnjrinj; illustration i Fia. i y \ 
the construction of the platinum resistance thermometer 
made hy the Cambridge Scieutiflc Inatniment Co It 
consists of a spiral of thin platinum wire wound double 
round a framework composed of two strips „f mica, which 
ID sectlou have the appearance of a cross. The free ends of 
the spiral are joined to stout platinum loads, which near the 
top, are fixed to copper wires connected to hindiiiff screws in 
the wooden handle. As the resistance of the platinum 
wires increases with rise in temperature to an extent which 
vanes with the length heated, a compensating arrangement 
18 introduced. This consists of a continuous; plntinum wire 
of the same dimensions as those of the leads, which is 
doubled on itself and fixed so that the bend reaches the 
beginning of the spiral. The four wires are arranced 
eymmelrically, and are insulated and held in position by a 
number of perforated mica di.sc«, through which they pass 



The ^nds of the compensator arc connected with the two 
additional terminals shown in the illustration. The spiral 
and wires are enclosed in a porcelain tube, diam. \ in., glazed 
outside and in. The method of measuring the increase of 
resistance is that of the familiar Wheatstone bridge shown 
in the accompanying diagram (Fig. V.). For the sake of 
clearness, the compensator, which lies alongside the platinum 
leads within the porcelain tube, is represented apart from 
them in the diagram. The resistance of the arm A Jl, which 
includes the compensator C and the rheostat li, is equal to 
that of the atm B D when the thermometer F is at 0 
and in this condition no current passes through the galvano- 
meter when the battery circuit is closed. This equality is 
disturbed when the thermometer is heated, and the increase 
of resistance of the spiral is measured by determining the 
resistance which mnst be added by the rheostat to re-estobhsh 
equilibrium. This additional resistance represents that due to 
the heating of the spiral alone, as the increase of resistance 
of the leads is exactly compensated for 
in that of the compensating wire C. Fig, VI. 

the Whipple indicator, a convenient portable form of this 

apparatus suitable for technical work. The rheostat con- 


sists of a continuous wire, wound on the inside of a dram, 
provid^l with a contact, which slips over the wire as the 
drum is rotated by the handle H ; the position of thk 
contact is indicated by a pointer A outside the dram. On 
the outer surface of the dm m, visible at A, the temperatures 
correapruiding to the added resistances are marked in 
degrees centigrade nr Fahrenheit up to 1400® (3. In 

Fio. VI. 



making an observation, tlie four binding screws T of 
the indicator are connected with the terminals of the 
thermometer by mciins of four insulated copper wires, 
as shown in the illustration, and the handle of the 
rheo.stat is turned till no movement of the galvanometer 
needle 11 is observed when the battery circuit is closed 
by depressing the key F. The temperature is then indicated 
on the drum by the pointer A. The indicator may be 
placed at any convenient distance from the thermometers, 
and by means of a suitable switchboard can be connected to 
any one of them. The resistance of the flexible leads has 
no effect on the accuracy, as that of the pair from the 
platinum spiral is exactly counterbalanced by the resistance 
of the pair connecting the compensator to the indicator. 
The apparatus is very sensitive, and readily indicates 
differ eiices of temperature of less than 1 ® C. A recorder 
for use with the platinum resistance thermometer is 
by the same firm. 

Optical Pi/rometers. — These instruments utilise the in- 
crease of intensity of the luminous radiations of a heated 
body with rise of temperature as a means of measurement* 
The intensity of the radiations emitted by different bodies 
at the same temperature varies with the nature of the heated 
substance ; so-called “ dark bodies, of which lampblack 
is the best example, have a high emissive power, whilst that 
of highly polished metallic surfaces is small. A pyrometer 
based on the ascertained law which governs the relationship 
between the intensity of the luminous radjation and A* 
temperature will only give correct indications In the case of 
substances which have the properties of a dark body, wV., 
the power of absorbing completely the light ivhioh falls on 
them, and consequently of radiating light of evei^ colour 
and wave-length. Iron in the incandescent state reflects 
very little light, and consequentljr approximates to the con- 
dition necessary. Polished platinum, on the other Imnd. 
reflects a large proportion of the light which falls on it, ana 
consequently does not ratisfy the necessary condition* 
liumpblack approximates most closely to the theoretically 
dark body. According to Kirchhof, however, the intendi^ 
of radiation of a closed s^ce provided with an 
through which it may be viewed, is the same os thatlHj^ 
dark body, so that all closed fhrnaces comply wi^ tM 
necessary conditions. 

The gradual change of colour from duU red to 
white which ts observed When a body is heated, serves •§ n 
rough gauge of the temperature. If the snbetance ivliidb 
is being gradually heated is viewed through a fpcettoseopti 
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a dark red band is first seen ; this gradually broadens, and rays are polarised in planes at right angles fo each ether, 
at higher temperatures the colours yellow, green, blue, and ! Eotation of the analyser N has the effect of intensifyhifr 
violet successively appear, forming a continuous spectrum. | one half of the field and weakening the other. 
Simultaneously with this extension of the spectrum there is j The electric lamp must be adjusted periodically by coin- 
observed an increase in the intensity of each of the indi- j parison with the flame of a lamp burning amyl acetate, 
vidual colours, and this increase may be utilised as a measure | For this purpose it is placed on the stand with the slit 
of the temperature. j directed to the flame of the amyl acetate, as shown in the 

The Wanner Pyrometer.-^^n this instrument the light , illustration (Fig. VJIL). The analyser is set at zero, and 
emitted by the heated body, the temperature of which is i the resistance in circuit with the lamp is adjusted so that 
being measured, is broken up by a train of prisms, and the the upper half of the field, illuminated by the electric lamp, 
spectrum is screened off so that only the red portion i has the same intensity as that of the lower halt', lit by the 
corresponding to the Fraunhofer C line is visible. The ; amyl acetate flame. The instrument is then ready for use. 
inteiLsity of this is compared with that of the red radiation 1 The standard is the flame of amyl acetate, but as it would 
from a small 6-volt electric lamp. The pyrometer has the be impossible to apply it practically, on account of the- 
external appearance of a telescope about a foot long ; at j flickering caused by draughts of air, an eJectric lamp is 
the end which is^flirected towards the furnace there are two ; adjusted to this standard and used in its place, 
slits, one half of which is covered by the small electric lamp. | Two forms of this instrument are made — one for 
Wheu the instrument is directed towards the furnace, the ' measuring temperatures from 900° to 2000° C., and the 
field, as viewed through the eye-piece, is seen to be com- j other for the range 900° to 4000° C. The adjustment to 
posed of two semicircles ; one of these is illuminated by | equality of illuminalioii can be easily and quickly made ; the- 
the lamp, and the other by the light from the furnace. error is approximately half a degree of rotation, which 
The two halves of the fli ld can be adjusted to equal corresponds in the first of these instruments to about .V^ at 
intensity by rotating the analyser, which forms the eye- 1300 ’ C., and 14° at 1600° C. 

piece of the instrument ; and, from the angle through which I Discussion of the Various Types, — For occasional 
the eye-piece has been turned to produce equality of ! observations of temperatures up to 1000° C. the calorimetric 
colour, the temperature is uf-ceita-ncd by reference to a , method, using an iron cylinder, will be found serviceable. 

I The comparatively trifling cost of the apparatus is its chief 
recommendation. For higher 
temperatures a platinuni 
cylinder may he used, but 
care must be taken to avoid 
loss of heat in transferring 
the cylinder from the furnace 
to the calorimeter. On ac- 
count of this possible source 
of error, the writer would 




Fig. A JL shows sections thiough llie instrument in two 
plants at right angles to each other. The light Irom the 
two sources a and b (lamp and furnace) passes through the 
slit y, which lies in the focus of the lens (); it is broken 
up into its constituent colours by the train of prisms K, and 
18 subsequently polarised bv the Nicol's prism W; the 
rays then pass through a doiilile prism Z, and are after- 
wards brought to a focus by ihe lens Two images 
of a, due to the ordinary and extraordinary rays, anil tvio 
of b are thus formed, but the piism Z is so constructed 
that the image of a, due to the ordinary lays, coincides, in 
front of the eye-piece slit S,, with that ot />, due to the 
extraordinary rays. On looking through the eve-piece 
the upper half of the field is sten illuminated by rays 
from (If and the lower half by those from /i, us the set.s of 

r 

I'lcr. viir. 



prefer to rely on the use of 
Seger cones for occasional 
determioations within the 
range J000°to If?G0°O. Aii 
a 'continuous means of in- 
dicating and recording tem- 
peratures up to 1600°, the 
thermo-electric method is the 
, most generally useful. Tho 

tragile character of the pci celaiii protecting tube is a very 
decided diawhack, us tlie cost of frequent renewals is high. 
If cart; he taken to avoid rapid change of temperature by 
warming the tube >loA\ly before introducing it into the 
furnace, and by allowing it to cool gradually during the 
witlidrawal, such a tube iiui} last for months. If it were 
possible to produce quartz tubes of the necessary size at a 
reasonable cost, the adoption of this iiiaieiial would add 
greatly to the utility of the method. When fracture of the 
porcelain tube does take place, the wires of the couples 
are easily joined if broken, and restandardisation is a very 
simple operation when the necessary arrangements are avail- 
able. In cases where a very long couple is used the increase 
of lesistance duo to heating may introduce an appreciable 
error ; on this account, galvanometers with high-resistance 
coils should he emplo3ed. 

Where a close indication of temperatures up to 1000° or 
possibly to 1200° C. is required, and for all low-temperature 
observations, such as in cold storage, the platinum resist- 
ance thermometer may be recommended. It is much more 
Sensitive than a thermo-couple, and, when combined with 
the Whipple indicator, readily shows differences of less than 
1 C. In situations where the porcelain protecting tube is 
liable to fracture, the thermo-couple will he found more- 
satisfactory. The platinum spiral is readily affected by hot 
furnace gases, and if damaged is much more difficult to 
repair and less easily standardised ; the cost of renewal is 
also considerably greater. For temperatures above 1G00° C. 
some form of radiation pyrometer is necessary, and heTfe 
the Wanner pyrometer will be found serviceable. Its 
accuracy is now certified, if desired, by the Physikalische 
techniKoho Eeichsanstalt, (lharlottenhurg. Although it does 
not indicate directly, the observation is easily and quickly 
made, and where a number of measurements of the tem- 
peratures of various furnaces nave to he made, it is 
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puMiblt to opentu more quickly than with a therm.. « i i 
on account of the n«te.e?ty tokow the latter To 
cool slowly, m order to prevent fractured « ! i ! 
tube. If the unprotected couple ia used, o/ifa e^TL^U 
kept permanently fixed in each furnace with . ^ ki ' 

switch to bring it into connection with th« ^ «uitahlo 

thie^vantage^ieappeUrrtTeT:'^ 

conplea and tubes, and the labour of atamt.Tu.- “ 
renewing the couples, are greatly iecteaL.l, 'ite faTt th« 
the matrament Itself IS not heated U a strong rccommet^dl 
tiOD, as the destructive action due to exposurrtrhieT, 
temperatures is m some cases excessive with the othTr 
forms of pyrometer. The limitations to the use of The 
instrument referred to in the description should be noted 

Mee/inif held in Edinburgh, on Friday, 

December 6</i, 1904. 


Tin. HUGH MAltSIIALL IN TUK CIIAIK. 

THE EXA]VIINATION OF LIXOLEUM AND THE 
COMPOSITION OF COltK. 

BY DR. Harry ingle. 

In the past the testing of the fabrics known as linoleum, 
inlaid linoleum, cork carpet, s^c., for their suitability as a 
floor covering has been mostly ba.sed upon appearances and 
rule of thumb. The only excepliou to this rule, so far us 
the writer is aware, are the tests applied by the British, 
Oei mail, and French Oovernments, for the most part not 
published. H. Burchartz, of the Khniglich Preussischc 
Techn. Versuchsanstalt at ('harlottenburg (this ,T., 1900, 
255), gives the tests applied by the German Government. 
These tests w'ill be noticed later, us well as others applied by 
various users, 

Before proceeding to a detailed discussion of the tests it 
would be best to clearly define the varieties ol linoleum, &e., 
met with in the trade. A detailed description of the linoleum 
manufacture, with the history of the industry, was read by 
W, F. lleid before the London section of our Society (this 
d,, 1896, 75). Since then, however, the trade has de- 
veloped, and many new varieties of linoleum are to be met 
with. These fabric, s may be grouped into the following 
classes; — Linoleum, Plain and Printed ; Inlaid Linoleum; 
Cork Carpet. Plaiu and printed linoleums, apart from the 
jute canvas, and backing, consist essentitilly of coik, pig- 
ment and a cement. The cement is obtained from Imsecd 
oil either by oxidation or polymerisation. In the oxidation 
processes, introduced by Walton, the inventor of linoleum, 
tho linseed oil is converted into a semi-solid subtauce by 
exposure to air, either by running it when charged with a 
drier over thin cotton (the scrim process) or by expo.siug 
it to air in the form of finely divided drops (as in Walton's 
later patents). This semisolid is then melted with a certain 
proportion of kauri gum and resin to produce the cement. 

In the polymerisation process (Tay lor- Parnacott patents) 
the oil is converted by the action of heat into an elastic 
rubber-like substance. This may be used as the cement 
or in combination with resin, 'i'he plain linoleum thus 
obtained from the cement, cork, and pigment, may he 
printed with oil colours to produce designs (printed 
linoleums). 

Inlaid Linoleurnn.—lTi these the design permeates the 
body of the material. They are made by a varieiy o* pro- 
cesses ; for detailed information on which the patent literature 
in the Society’s journal may be consulted, (iranite linoleums 
also belong to this dass. The composition varies from 
that used in plain or printed linoleum, inasmuch as it 
contains in place of some of the cork a varying “ 

of wood-dust, and usually a larger percentage ot pigment 

• The cement used in inlaid linoleum, so far as tht writer is 
aware, is always made by the Walton oxidation process. 

Cork Carpet.-^ln these the cork 
Wood- dust is never employed, and the quan ^ P.g 
is usually, though not ^ ^ 

nlaid linoleums. Both kinds of cement are 


Having thus described the various kinds of linoloam and 
linoleum-like products, I will now devote some space to a 
discussion of the methods of examination already proposed 
and to the description of my own experiments. 

Determination of Ash , — The ash obtained ou incineration 
of linoleum gives a roughly ajiproximate indication of the 
quantity of pigment pi-esent. This is only the case, of 
course, when inorganic pigments, such as oxides of iron, 
have keen used to colour the lincJeuro. Organic, or partly 
organic pigments, such as the colour-lakes and Prussian 
blue, leave only their^ mineral ingredients behind as ash. 

I Another source of error arises from the fact that ochres 
I used lose their water of hydration. Compensating these 
I errors are the facts that the cement leaves behind the driers 
I used, and that coik itself is not absolutely free from mineral 
; matter. Cork gives an ash content of from 1’8 to 3 per 
cent. 

I The quantity of ash given by different makes of linoleum 
varies very much. Inlaid linoleums usually give the most 
I ash, although 1 have found s^me samples of German-made 
j plain linoleum idmost as high in ash content. One sample 
of plain green liuoleum made by a Germau firm gave 27*4 
per cent, of ash. Light-coloured linoleums usually contain 
more ash than those of dark colour, as more pigment has 
to be used to cover the colour of the cork. 

Now, as to the value of a determination of the ash con- 
tent ill gauging the quality of a sample of linoleum, the 
following considerations may help us : — 

(1) A largo ash content indicates an increase in weight 
per square yard, a harder and less resilient, aud consequently 
a more noisy, linoleum to the tread. It also shows that the 
linoleum is a better conductor of heat and less warm to the 
feet. 

(2) As pigments do not possess the elasticity of cork, 
a linoleum containing a large amount of ash, anything above 
20 per cent., is apt to be brittle. This was shown by the 
above-cited German 8ara[)le. In the manufacture of inlaid 
linoleums which contain light colours this is corrected by an 
additional amount of cement. 

(3) With regard to the wearing properties of a linoleum 
containing a largo amount of ash, I have no reliable data, 
but 1 am inclined to think that tho ash coutent ivould not 
have any important influence. 

AllrUion Test. — At the Kiiniglich Breuss. Teehn. Ver- • 
HUchsaiistalt at C harlottenburg the linoleum is subjected to 
a certain number of revolutions of a loaded leaden disc of 
known area and fed with a given quantity of emery powder, 
and the weight lo=t per 50 sq. cm. is determined 
(Burchartz, lac. cif.). 

This method is doubtless a valuable one, but the results 
obtained are largely dependent on the nature of the 
machine used, and the method, moreover, i.s somcwliat difll- 
ciilt to carry out, requiring apparatus such as ia not usually 
available in the chemical laboratory. 

Bendtmj Tests. — Burchartz (/oc. cit.) recommends the 
testing of linoleum by bending it over mandrels of 23, 25, 
30, &c., mm. diameter. Such tests require to be carried 
out with discretion. Tbtir value obviously depends upon 
the use to which tho linoleum is to be put. Stair cloth 
should of course withstand the most sevopA test in this 
respdet, but for linoleum which is to be laid flat the test is 
of Jess importance, except in so far ns it shows how far 
the linoleum is likely to suffer in the haudling before it is 
laid and ia a partial measure of certain other properties of 
the linoleum. 

Speaking generally, the thinner quuUties of these fabric 
I will stand bending over a ^ mailer mandrel than the thicker, 

I but they do not on that uecoant wear longer. Frioted 
I linoleums usually crack mori; easily than plain goods, and 
I inlaid linoleum does not stand bending so well as printed 
I liuoleum, but it wears longer. Obviously the test i^uiie^ 
caution in its application. .Vpplied to samples of the |ilN|)6 
class of fabric it is valuable as an indication of 
between tho grains of cork pigment and cement, but it is of 
little use in differentiating between the wearing qualities 
of two dissimilar fabrics. 

Tensile iS/rewfirrA.—This may or way not be a factor of 
importance in the valuation of linoleum for nse under 
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A^rdinary circuiUHtance)*. As usually linoleum is opt sub- j 
jected to any stretehiug straius, X must confess 1 fail to see | 
Its value, Xlowever, H. Jlurchart* (/oc. cit,) tests the | 
strength of liuoleum in the direction of calendering and at 
right angles to it. and for his results the reader is referred ! 
to the original {)aper. i 

Determination of Cork and Cement Conteni.^Ki first ^ 
sight this seemed an easy problem ; all that appeared neces- , 
sary was to treat the linoleum with an alkali, when the i 
oxidised oil and resin in the cement would he converted ■ 
into soaps which could be removed from the cork by filtra- 
tion, the acids [)rccipitatod iu the filtrate and weighed. 
Knowing that cement contained about 80 — 90 per cent, of 
€atty and resin acids, the result of the experiment should 
show the cement content. 

On canning out the experiment with a linoleum of known 
composition it gave a icsult 19 per cent, too high, it 
was thus seen that this method vas unreliable. 1 con- 
sequently dttermined to examine the matter da capo^ 
namely, cork itself and the chemistry of this substance. 

Composition of Cork. — Very little appears to be known 
as to the compo.sition of cork. Ohevreul found in it a 
white waxy substance soluble iu alcohol and ether winch 
he called cerio or cork wax. From this Sie\\crt isolated 
4i substance called by him phellyl alcohol, deca-acrylie 
acid and another acid. The amount of ether extract is 
given at 1*8 — 2 ’5 per cimt. of the cork. There remains 
a substance insoluble in ether term<!d by Chevreul suberine 
or cork proper. Ily the action of nitric acid (20 — 30 per , ' 
<3ent.) a residue of from 3— j per cent, of cellulose was 
obtained, the main mass of the cork being oxidised to a 
mixture of fatty acids of which suberic acid is the chief. 
By heating cork with sodium sulphite solution to 166'^ C. 1 
a residue of from 9 — 12 per cent, of pure celluUise was 
obtained. For other information on cork see Watts’ , 
Dictionary, Vol, ]., [lage 72. I was unable to find any ' 
their information in the literature on the subject of cork. 

Tile following experiments were carried out. Ordinary > 

ground cork such as is used in the nmnufacturo of | 
linoleum was dried and extracted in a Noxhlct extractor i 
with ethei and then with alcohol ; — j 

100 grills, (jf cork i 

I 

' ' : 

4'r> per eent, 05 '5 pi'i* cent. 

«‘ther Miluhlc oilier niM)luble ' 

I i 

i I ' 

3‘ 2 per cent . 92 ‘3 per cent. < 

alcohol soluble residue. 

The ether soluble portion was crystalline and yellowish- 
white in colour. ’J'he alcohol soluble portion was a reddish- 
ibrown, amorphous solid. 

The action of alcoholic potash on cork is of interest 
in this connection. 10 grams, of dried cork were treated 
w ith alcoholic potash on the water-hath for six hours in a 
flask provided with a reflux condenser. The contents of the 
flask were filtered, the residue washed with alcohol, dried, j 
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and weighed, and the alcoholic filtrate and washing Icept 
for examination. The residue was then ignited, and the 
ash, consisting mainly of potassium carbonate weighed. 
Another 10 grms. were saponified in the same way, the 
precipitate washed with alcohol and then with hot water, 
and the two washings kept separate. The residue, con- 
sisting of cellulose and ash, was ilried and weighed and 
the ash determined by ignition. 

In the table at foot of page the two experiments are 
combined. Collating these results it appears that the saponi- 
fication of cork produces the following: — 


(ffi Cellulose 24' 4 

Ash 1*8 

(/>) and (/) Ether-soluble acids 22*68 

(f) Fther-soluble unsapomliable 3*45 

{(/) Alcohol-solublc, but «‘llu‘r insoluble, unsa. 

ponitiable 7*4 

(c) Ether- snd vvalor-insoluble, but iileoliel- 

soluble acids r»*U 

Alcoljol- and ctber-msolnblc, bot wnter-solnble 

acids and loss 34 ‘.37 


100 -00 

(n) eonsist.M of cellulose and lignin. 

(h) is a dark brown sticky resinous substance of an acid 
character, soluble in ether and alcohol. 

(c) is a dark-red brown amorphous brittle resinous 
substance of acidic character. 

(d) is a M'hitc semi-crystalline substance of a neutral 
character. It is very insoluble in cold, but slightly soluble 
in hot alcohol, the solution of which gelatinises on cooling ; 
ni. pt. 21 (f — 230'\ 

(c) consist'' of more or less white needles which are not 
acid in character. 

(/) ccnsi^ts (d a sticky waxy substance of light brown 
colour and acidic charactei. It has an iodine value of 
45 (Wijs), and would thus appear to be uusaturated. It 
is soluble in ether and alcohol, partly in petroleum ether. 

All examination of these substances is in hand. From 
the above it is clear that any attempts to determine either 
the amount of cork or of cement in linoleum by saponifi- 
cation is futile, beciiuse the acids precipitated from the 
soaps and dissolved in ether mast contain not only the oil 
and resin acids, but also all the ether-soluble substances 
derived from the saponification of the cork present, every 
100 parts of which yield 25 parts of ether-soluble substance, 
leaving only 24*4 parts of cellulose behind. 

However, cork varies very much in composition, the 
cellulose varies from 20 to 35 per cent., and consequently 
the ether-soluble portion must also vary very much. 

From what has bt^n said it is clear that it is impossible 
to determine the quantity of cement and .cork present in a 
linoleum by the saponification method. 

Ether Ej-iract . — Pinette (Ibis J., 1892, 550) considers 
that the linoleum giving the most ether extract is the most 
valuable because, he says, it contains the most oil. 


KJO grins, of cork treated with nlooliolic potash gave 


Hesidui- ot 87 '9 gfius., 
of winch *25*0 js K/l. 

Wash with liot water 

I 

Jlcsidue 26 2. 

(ontainnig 1*8 

grill. asJi ' 

t 

=si grins. cellulo!*e 

Procipitato nnueous iiolution 
wilJi MCI. Filter and extract 
Iirecipitate when dry 
with ether 

1 

I " I 

Ether solution Wash precipitate 

l* 3 s with alcohol 

(i) 


' 1 

Alcoholic extract 

Dilute with water and inter 


Precipitate 
w«sh with 
ether 

L.„. 


‘I 

Solution 
shake out with 
ether 


Insoluble ether, 
soluble alcohol, 
111. pt. 210'^-23(P, 
7*4 i)cr cent, (d) 


Ether extract 
3 45 per cent 

{r) 


Aipieous solution, 
precipitate 
with HCl, shako 
out with other 

I 

21*8 per cent, 
ether soluble 
acids 
If) 


Alcohol soluble acids 
0*9 io 
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Uwkowitach (Oil, I'aw, and Waxes, 2 nd edition 

dwpntea Pinelte’a conclusion, because he considers that a 
large amount of extract shows that the li.,„leu,„ cement 
has not been sufficiently oxidised in ttoving, since linoxvii 
the flnri product of oxidation of the cement, is .oKolnWe 


There 18 ra element of truth in both these contentions- 
rat again, before deciding upon the value of this constant 
ts a criterion of the quality of the linoleum, several factors 
lave to be taken into account. 

Of what does the extract consist ? The nan-oxiflised or 
loii-oxidisable portion of the linseed oil uud of the ffuiu and 
'csins used m the manufacture of the cement. li is also 
swelled by the ether-soluble couHtituents of the cork which 
ve have seen may reach as hi^rh us 4*5 per cent ' 


^ Now, if the linoleum be made solely from polymerised 
inseed oil (Taylor’s cement), then we have only the non- 
ixidisable portions of the linseed oil and the eoVk extract 
himples made in this way I hav(« found to jr,vo an extract 
)f from 8 to 10 per cent. Sometimes the cement thus pre- 
lared is afterwards mixed with rosin (the presence of whicli 
n the extract is readily recognised by the Liebermann- 
>torch reaction) and then the ether extract may rise to as 
ligrh as 17*8 per cent. 


If the linoleum be made from cement made by the 
ixidation process, then it contains in addition the non- 
ixidisahle portions ot the gum and resin. Consequently, 
inoleums thus made must always give a larger ether extract 
han those made with Taylor cement only, lu examining 
uch linoleums I have found extracts varying from 16 ’9 
ip to 23*8 per cent, (see table below). It is thus clear 
hat with the same class of cement the linoleum which 
uelds the most extract coutains the most cement, bat that, 
t is not right to compare two liuoleums made from different 
dnds of cement. 


Moisture Content. — A determination of the moisture 
iresent is of importance, as it reveals the amount of 
urface presented by a given weiglit of linoleum, and hence 
5 proportional more or lets to its porosity. It is determined 
y drying for one hour in the watiT-oven. The ainount is 
nly small, varying from 1*3 to 4*3 per cent, (for details, 
ee table below). 


Tbe importance of non-porosity of linokum will b« ttwated 
below. 

Action of ^o^.^Burobarti cemented a glass tube on to 
the surface of liooleum, filled it with water, and observed 
if the level sank. Ho came to the conclusion t^t linoleum 
is practically waterproof, and did not observe any difference 
between different makes. This method does not recom- 
mend itself to me on acooniit of the very limited area 
examined. Some foreign governments subject the linbleum 
to the action of salt water at 80*^ 0. for six hours and observe 
the appearance of the treated material, which they stipulate 
should not show any blisters. It is difficult to see what 
bearing this has upon the everyday applications of linoleum* 
In my opinion such a treatment would give a premium to 
the poorer and more porous qualities of linoleum, for if the 
linoleum presemt'd a closed and impervious surface, then 
the heat, by expantling the gases and air enclosed in the 
linoleum, would cause blisters. 1 think 1 have devised a 
method fer the examination of the action of water upon 
linoleum, which gives more reliable results and which 
enables one to detect differences in samples of which the 
already discussc^d tests, with the exception of the moisture 
present te.st, give no indication : differences w^hich, however, 
show themselves very distinctly when the liuoleom is in 
actual use. 

\yater Absorption Test. — This consists in soaking piecea 
of linoleum in water at say C. for a given period, 24 — 48 
hours, and for a longer period, two to seven weeks. In 
carrying out the test tho canvas hack is removed, and the back 
of the linoleum layer rasped smooth with a file. A piece of 
the linoleum of about 50 sq. cm. area is dried in the water 
oven and weighed. The drying renders my wax which 
may have been used in facing the linoleum fluid, and causes 
it to sink into the interior of the fabric, thus opening up 
he [lores for the freer action of the water. The linoleum is 
then placed in water for a given period, removed, dried 
between filter paper and weighed. The increase in weight 
gives the water absorbed, and other things being equal, this 
is a measure of its value. 

Tn carrying out the tests all the samples to be examined 
should as far as possible be immersed together so that 
the results may ho comparative, avoiding any diaturbing 
influences arising from fluctuation of temperature. 


Kind of Linoleum and 
Ojineiit useil. 


AVoiiflit per 

square inch in Total 


Total. 


I tlncknest. 

Lino. ! in 
only. 


Lino 

tIncKness 

in 


I 

MoiSturo . Ash 

' I 

I present, j content. 


Plain .— 

1 ffnuH. 

xrm?. 

inin. 

Oxidised oil 

... 1 2*29 

2*03 

3*0 


... 2*47 

•2*07 

3-3 

Polymerised oil 

... 1 2*00 

2*21 

3*7 

... 2*42 

2*01 

3 0 

Oxidised oil 

...I .H*;pi 

2-87 

4 8 


... I r.v) 

1*27 

2*2 


... IT, 2 

ri.i 

2*2 

Polymerised oil 

.. j ITvi 

1*08 

2*2 

Cork Cari’et 
P olyiuensed oil 

, . . , 1 2*0.') 

1 

I 2*3.6 

7 4 

Oxidised oil 

3*62 

1 3*24 

7*0.6 

... ! 2*70 1 

2*34 

6*35 


12 


13 

14 

15 

16 
17 
IS 

to 

m 

11 

i2 

!S 

!4 


Printed Lino 
Oxidised oil 


2-C3 


rtK) 


Inlaid 

Oxidised oil cement 


2’.'i6 1-7 

2’48 : r54 
2-28 ' 


1*98 
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It bas been said that the results are a measure of the 
value of the liuoleum. This is the ease because they are 
an indication of its porosity. A lar^e water absorption 
means a high porosity, aud great porosity may indicate that 
the granules of the linoleum are not cohering sutficiently 
aud consequently may be more easily removed by wear. It 
also shows that there is a likelihood of a free entrance of 
particles of dirt into the material, causing it to wear dirty. 
As many soaps are more or less alkaline in character a 
porous liuoleum when washed stands a greater chance of 
having its binding material, oil and resin, dissolved by those 
alkaline duids aud thus is mere likely to disintegrate. 

When used in places where weight is au important factor, 
as on bcanl ship, it is obvious that a porous linoleum is 
likely to retain more moisture than a less porous one, and 
hence is less suitable. In judging the linoleums by this test 
it is important to hear in mmd that only those kinds of 
linoleums which beloug to the same class should be com- 
pared, and not only that but tl)e thickness should also be 
the same. I have found that the thicker qualities absorb 
less per cent, of their weight than the thinner, as they 
present less surface. 

It would also be absurd to compare inlaid or plain goods 
with printed goods, because the water absorption is in this 
case given by the linoleum mass aud is not a measure of the 
wearing qualities of the paiut layer, which is practically 
waterproof. Neither would it be fair to judge the wearing 
qualities of cork carpet as against plain or inlaid on this 
test. The larger grains of cork used in cork carpet present 
a greater surface to the action of the water and hence more 
is absorbed, hut the very fact that the cork grains are 
larger makes the fabric nmre resilient and therefore less 
likely to wear. Cork carpet as a matter of fact wears 
practically as long as plain or inlaid linoleum. 

With these reservations the writer considers that a 
determination of the water absorption of two sample*' of 
linoleum belonging to the same class is one good means of 
determining their relative wearing properties and values. 

In the table the r<?sults of the examination of samples 
representing the makes of eight different firms (six Bniisli, 
one American, and one German) are given. They were 
obtained from samples which the author still retains and 
must be considered as applying to these only, although in 
selecting them lie has as far as possible made them repre- 
sentative of all the Eatnples he bus examined. 

In conclusion he would urge that the result of no singU* 
test is sufficient to rely upon. Ilefore coming to a decision 
as to the suitability of a haraple of linoleum for any purpo*<‘ 
the conditions under which it is to he used should he con- 
sidered and the tests applied to this end. 

In conclusion the author has to thank his a‘8is'an% Mr. 
Ernest Wake, for valuable practical help. 


DlSCUKSlOX. 

Mr, 8. Stkwaut said that when a large amount of 
pigment was necessarily used to get the desired colour, a 
greater proportion of cement would also be used, and so to a 
certain extent neutralise the tendency to harden the goods. 
In regard to the attrition test, he drew attention to the 
results given in this .1., 1895, p. 687, by Hurchartz, 
where, under equal conditions of experience, the following 
amounts of material were removed fromltO sq. cm. : — Lino- 
leum, 1 ■ 8 c,c. ; granite, 4 * 4 c.c. ; marble, ?A * It c.c. ; and oak, 
7*8 c.c. These results showed the absurdity of comparing 
such different materials by such n test. Iteferring to the 
attempt to d( terminc the amounts of cork and cement iu 
linoleum samples, the problem at first also appeared to him 
easy, but his experience had been the same as Dr. Ingle’s, 
and it was evident, from the results obtained that it was 
impossible to ascertain with any degree of accuracy, or 
even approximately, the relative proportions of cork and 
cement in linoleum by the saponification process, or by 
simple extraction with ether. In this connection he might 
eupplement Dr. Ingle’s results by giving the following 
figures obtained by treating the same sample of dried 
ground cork with alcoholic potash in an open basiD, evapo- 
rating off the alcohol and treating with water : — 
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Soluble in i 
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i 

after above 

after 
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! Ash. 
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acidifying 

nitrate. 
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I 
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10*80 

27*60 1 

23*16 

1 1*65 

33 *30 

: 11*65 

25*80 : 

27*60 

1 1*65 

33*45 

1 7*80 

20*20 i 

30*90 

1 1*66 


By treating the same dried cork with alcoholic potash iu 
flask, with reflux condenser, and washing with alcohol, the 
lollowing results were obtained : — 


Dried Cork treated with Alcoholic Potash and washed 
with Alcohol. 


Per cent. 

Insoluble matter 71*1)2. Treated 
with water gave 32*62 insoluble, of 
which 29*92 was organic. Filtrate 
treated with acid mid other gave 
7*S2 insoluble and I'.'iti soluble in 
ether. 


Per cent. 

Soluble matter treated 
with acid and ether gave 
37*92 soluble in ether. 


The fact that the sum of the insoluble in alcohol, 71*92, and 
the soluble in ether, 37*92, was 109*84, indicated that the 
insoluble in alcohol probably contained a considerable 
amount of potash, lie had not separated tlie various 
products of the decomposition of cork so thoroughly as 
Dr. Ingle had done, as he was more concerned to discover 
a process for the analysis of linoleum than to undertake an 
investigation of the properties of such products. He 
agreed with Dr. Ingle as to the value of the determination 
of the ether extract when the class of cement used was 
known, as cements of different composition would give 
different amounts of ether extract. He had also made 
experiments on the absorption of water by linoleum, but 
fonud that the applhsation of the test to the surface was no 
indication of the quality of the goods after the surface 
was removed. Removal of the canvas and paint from the 
back and immersion in water was better, as it ^^as in a way 
the measure of the porosity of the material ; but although 
that was the case he could not agree that it was a criterion 
of quality, because upon thi* porosity of the cork depended 
its resilieucy, and consequently the special quality which 
linoleum had as a floor covering, unless fabrics of the same 
class were compared. 

t Mr. Brodik said that he had found that, if linoleum 
were porous, the paint used in jirinting it dried dull, and 
the liuoleum layer under the paint was brittle, lie could 
coufirm Dr. Iugli*’s experience in regard to ilie variations 
in the porosity of different samples. - 

Mr. B. T. Thomson said that, like the previous speakers, 
he had experienced great difficulty in analysing liuoleum, 
and the results recorded in the paper explained this. He 
asked whether polymerised oil gave the same analytical 
results as the oxidised oils. 

Dr. L. Dorbin asked whether there was any test for the 
(juality of linoleum that was really reliable. He also com- 
mented upon the saponification of cork, and thought that 
decomposition might take place. He, too, had been unable 
to get any reliable results with linoleum. He did not 
consider the water-absorption test a measure ot the wearing 
power as Dr. Ingle applied it ; it should be applied to th# 
surface only. Could not the cellulose content of the cork 
be used as a guide to the amount of cork present in a 
sample ? 

The Chairman mentioned that chloroform extracted a 
considerable amount of material from cork, and pointed out 
how unsuitable corks were to elose bottles for containing 
such substances as alcohol, ether, and chloroform. He 
considered that the attrition test was probably the l^est test 
to apply, if sand or some less drastic substance than emei^ 
were used. In saponifying cork, probably the alcoholic 
potash decomposed the cellulose itself. 

Dr. Ingle, in reply, said he agreed with the chairman 
with regard to the attrition test, but it was so difficult to 
apply, anil required so costly machinery as to put it out, of 
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court. He was gm to bare Mr. Stewart’s confirmation ! 
^ experience to the saponification of cork ! 

Mr. Stewart’s results did not altogether agree with his own 
but that was doubtless due to variations in the composition 
of the cork examined. With regard to the difference ' 
between saponification m the open test and with u reflux ! 
condenser, he considered that suberine was probublv more 
closely allied to the resins than to cellulose, and, as Fahrion 
had observed, when resin was faponified in an open vessel 
different results were obtained than when the operation 
was carried out with a reflux condenser, the oxygen of the 
air oxidising the resin at the double linkages. Cork gave on 
treatment with potash, an unsaturated compound which 
would probably suffer similar oxidation. Hence the differ- 
ence in the results. In reply to Dr. Dobbin, he was afraid 
that, as cork varied so much in composition, the cellulose 
present in a sample of linoleum was an uncertain guide. ' 


He knew of no single test that could he nsed to detenaiuo 
the value of a sample of linoleum. The water nbim^ 
tioii test had been critloieed. He did not lay too great 
a stress upon it, as it did not take into account the 
resilience of the material. It was, however, a meaiure of 
the porosity. As to the relationship between porosity and 
wearing power, that was an arguable matter. Dr. Dobbin 
considered it should only be applied to the face, but he 
would point out that after the facing had worn away the 
interior portions of the linoleum became exposed, and the 
test, as applied, seemed to him to give an average result for 
the porosity of the goods. In reply to Mr. R.T. Thomson,, 
fabrics made from polymerised oil gave less ether extract 
than those made from oxidised oil cement. With regard to- 
the action of chloroform upon cork, he had not tried it, but 
he did not think the results would be materially different 
from those obtained with alcohol and ether. 
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I.-PLANT, APPAEATUS, AND MACHINERY. 

Registering rgrurneter ; New Form of——. X. S. Kunia- 
kow. Z. anorg. Chem., 1904, 42 , 184 — 202. 

The apparatus described is claimed by the author as simpler 
than that of Roberts- Austen (this J., 1892, 840 ; 1897, 5), 
and the process consists in principle in measuring the tem- 
perature by means of a thermo-element connected to a 
mirror - galvanometer, and recording the tempciature by 
causing the light reflected from the mirror-galvanometer to 
fall on to a silver-bromide paper fixed to the surface of a 
rotating cylinder. The cylinder is caused to revo ve y 
clockwork; and by means of cog-wheels of different sizes the 
time occupied by a complete revolution can be vane 
J hour to 24 hours. The divisions on the scale are reflected 

from the movable mirror-galvanometer, and are rea ^ • 

mem. of a telescope. At one end of the cylinder ot the 

registering device a strip of metal is fi«d, whic , • 

of each revolntion, comes in contact with two bra . PS- j 
and thus completes an electric circuit, I 

included. In a branch of the same circuit is an electro- 
magnetic key, which starts or stops the clock wor . • • 1 


English Patents. 

Drying Apparatus ; Impts. in — A. Van 8teenki9te> 
Scbaerbeek-Jlriissels, Belgium. Eng. Pal. 27,935, Deo. 19,. 
1903. 

The arrangement of the frames in the drying chamber in an 
inclined position is claimed, this ariungemout being effected 
by applying to the top and bottom of the frames, rollers 
travelling on guides or rails fixed to the floor and roof of 
the chamber. The claims also extend to crosi-buri, which 
are arruDgod on the fronts or faces and backs of the framea 
of the drying apparatus, for holding the material to be 
dried, and for supporting the frames one against thd other. 

-w.a.c. 

Separating Liquid from Solid Matter / Apparatu* for — — 
and for partially Drying the Solid Matter, T. Hot^h* 
ton and the Uuited Alkali Co., Ltd., Liverpool. 1^. 
Pat. 28,791, Dec. 31, 1903. 

The rotating di^h with filter-bottom, described in Eng. Pat* 
7957 of 1903 (this J., 1904, 434), has the dish divided iota 
compartments, which are alternately in communication with 
the suction device, to carry away the filtrate, and with s 
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supply of mother liquor, water, ficc., to wash the solid matter 
and hltering mediuni, this device and arningeineiu being 
the subject of the claims. — W. H. C. 

Centrifugal Separators; Jmpts. in — — . S. C. Ilauberg, 
Copenhagen. Eng. Pat. 2002, Jan. 20, 1904. 

In tt centrifugal separator, in which the howl rests freely on 
the head of the revolving spindle, a pawl is arranged on the 
head of the spindle in such a manner that, when the spindle 
is revolving 1 after than the bowl, the pawl comes into action 
by centrifugal force and both are connected together. If, 
however, the bowl revolves faster than the spindle, the 
pawl ceases to act. This arrangement is claimed. — IV. H. C. 

Volatile Liquids ; Apparatus for Measuring Quantities of 

Highly . E. Branson, Leeds. Eng, l*at. 34i)(), 

Feb. 1*2, 1904. 

A GKADUATKi) tiihe, intended to receive and measure the 
highly volatile liquid, is sealed at its rim to the edge of an 
enclosing tube, and the space between the two tubes is 
rendered vacuous, thus supjdying a vacuum jacket, and 
protecting the liquid to be measured, from access of heat. 
A removable delivery stopper is fitted into the inner tube, 
and the outer tube is enlarged below so as to form a foot, 
so that the apparatus may be set to stand upright. — E. S. 

Raising Liquids by Means of Compiesscd Air; Process 

and Appliance for . G. Hautke, Warsaw, Poland. 

Eng. Pat. 16,316, July 23, 1904. 

Skk Fr. Put. 34.5,204 of 1904, following these. — T. F. B. 

Vacuum -Eraporating Apparatus. T. Suzuki, Sunamura, 
Japan. Eng. ]*at. 19,186, Sept, 6, 1904. 

A SERIES of cylindrical chambers are superjmsed one upon 
the other, and are provided with a base and top piece. 
Each chamber is provided with an easily removable, vertical 
series of horizontal heating coils, so arranged that the 
liquid falls between the pipes of an upper coil on to the 
surface of the pipes forming the coil immediately below. A 
distributing disc is arranged, above the series of coils in each 
chamber, and is provided with overflow pipes and impact 
surfaces, so that the inflowing liquid, impinging on the latter, 
causes the distributor to rotate. Means are provided for 
feeding the [apparatus with liquid, for allowing the liquid 
to flow from chamber to chamber, for withdrawing the 
same when concentrated, for connecting the apparatus to 
the vacuum pump, and for utilising the heat of the vapour 
produced in one chamber to evaporate the liquid in another. 
Seven claims cover the foregoing. — W. H. C. 

United States Patents. 

Centrifugal Machine. J. J. Berrigan, Eiast Orange, N.J., 
Assignor to F. J. Arend, New York, and to J. Berustrom, 
Stockholm. U.S. Pat. 774,821, Nov. 15, 1904. 

The rotating drum of a centrifugal machine is provided 
with an outlet for the liquid separating, and with an outlet 
situated in its circumference for solids. The outlet for the 
solids is surrounded by bars projecting inwards, and the 
solids are swept towards it by arms carried by a rotating 
shaft fixed eccentrically in the drum. — L. F. G. 

Centrifugal Machine. A. C. Van Kirk, Tiffin, Ohio. 
U.S. Pat. 775,320, Nov. 22, 1904. 

A vertical conical chamber is mounted so as to rotate, 
an^f'^thin it is a screw-blade arrangement rotating con- 
centrically with the chamber, but at a different speed. At 
the bottom is a discharge opening for the solid matter, 
whilst the liquid is discharged from an opening in the top, 
near the centre. The material to be treated is fed into the 
top of tbe chamber, a shield being arranged to prevent 
any solid matter being discharged through the liquid outlet. 
Means for rotating the chamber and screw, and for varying 
the speed and controlling the same, are provided, the whole 
forming the sabject of the claims set forth. — W. H. C. 


} Discharge'regulating Device for [Centrifugal] Separators. 
i J. J. Berrigan, EiDt Orange, N.J., Assignor to the De 
; Laval Separator Co., New Jersey. U.S. Pat. 775,510, 

J Nov. 22, 1904. 

I Secured to and passing through tbe wall of the rotating 
! bowl of the separator is a tube, innide which a liquid- 
I discharge tube is loosely mounted, extending inside the 
I bowl beyond the outer tu^. A ring is so arranged that, when 
I the bowl rotates, the vertical movement of the ring in one 
I direction forces the liquid-discharge tube against the action 
[ of centrifugal force, whilst the movement of the ring in the 
I other direction regulates and limits ihe extent to which the 
i tube can be forced outwards by centrifugal force. — A. S. 

, Separating Non-Gaseous Material from a Mi-rture with 
Gaseous Material. A. G. McKee, Cleveland, Ohio. 
U.S. Pat. 774,«:-l, Nov. 1.5, 1904. 

j The apparatus employed, consists of an upright pipe pro- 
I jecting into an outer pipe. 'J'he outer pipe is enlarged at 
j its upper portion above tbe inner pipe, and inside the 
I enlargement is fixed a rotating fan. The mixture to be 
I separated enters at the top, and the uon-gascous materials 
] fall info the anmilar space between the two pipes, and are 
removed through a shoot, Avhilst tlie gases flow through the 
inner pipe to a lateral exit. — L. F. G. 

: Drier. J. E. Turney, Louisville, Ky., Assignor to 0. E. 
Geiger, W. E. Koop, and G. W. Fiske, of Geiger, K(*op, 
and Fiske, Louisville. If.S. I'at. 774,859, Nov. 15, 1904 

The apparatus consists of an approximately horizontal 
I cylinder Avith a double or hollow Avail, the annular space 
formed, being divided into a series of flues by longitudinal 
partitions. Keceiving and discharge heads are fixed at the 
ends of the cylinder, which is suitably rotated, and the 
matnial to bo dried is fed into the longitudinal flues from 
a convcAor, Avhilst a beating medium is admitted through 
the central portion of the cylinder.— L. F. (1. 

Drier. J. K. Turney, Louisville, Ky., Assignor to C. E. 
Geiger, W. E. Koop, and G. \V. Fiske, of Geiger, Koop, 
and I'isko, Louisville. U.S. Pat. 774,860, Nov. 15, 1904. 
Tii^ apparatus is similar to that described in the preceding 
patent, except that tbe longitudinal flues are formed by 
attaching a series of troughs of rectangular section to the 
inner A\all of the rotating cylinder.— L. F. G. 

, Drier. T. Andrews and S. J. Loewenthal, Kockaway, N.J. 

U S. Pat. 775,717, Nov. 22, 1904. 

, A HORIZONTAL drying cylinder is mounted concentrically 
' Avithin an outer cylindrical case, a space being left between 
i them for the circulation of the heating agent. A steam 
I turbine, fixed at one end of the inner cylinder, is driven by 
j the steam or other heating fluid, and causes the cylinder to 
rotate on its axis. Means are provided for introducing and 
, discharging the steam. The claims cover a drying cylinder 
' thus constructed and arranged. — W. H. C. 

Kier ; Vomiting — — K. D. Jefferson, Lowell, Mass. 
U.S. Vat. 775,450, Nov. 22, 1904. 

A CLOSED kier is claimed, adapted to contain liquor under 
pressure, and having a vomiting pipe ” connecting the top 
and bottom of the kier. The vomiting pipe, by automatic 
arrangement, is actuated intermittently and independently 
I of the pressure in the kier. — W. H. (\ 

t 

, Vacuum Evaporating Apparatus. C. Ordway, Brooklyn, 
N.Y. U.S. Pat. 775,577, Nov. 22, 1904. 

A VACUUM pan is combined with a set of feed and settling 
! tanks. Tbe concentrated liquid flows from the vacuum 
pan to tbe settling tanks, and deposits the separated solid 
matter, which is removed, the liquid being then returned 
to the vacuum pan. Means are provided for conirolling 
the feed.— W. H. 0. 

Heating Liquids ; Method of . A. Waldbaur, S^tt- 

j gart, Germany. U.S. Pat. Nov. 22, 1904, 

i See Eng. Pat; 15,875 of 1904; this J., 1904, 928.— T. 
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French Patents. 

Temperature Regulators ; Impts. in . N. E Vash 

W. E. Friedman. Fr. Pat. 345,090, Jaii. 1904 
A THERMOSTAT composed of two thin piate^, one of 
porcelain and the other of nickel, is connected to 11 bent 
Bourdon tube. The latter is connected with a supply of 
compressed air. The Bourdon tube is proviflcd with u 
valve actuated by the thermostat. When this valve is 
opened, some of the compressed air escapes from the 
Bourdon tube, which then alters its shape, and nctuatch 
a valve controlling the supply of heating fluid to the radiator 
or other heating apparatus. — W. H. C. 


between the outer rows of retorte and the walli of the far* ^ 
nace, whereby the rctorti in these row# are heatect to a 
higher temperature, and a more uniform dietribution of heat 
in all parts of the furnace is attained. — A. S, 

Siptioning Liquids by Means of Compressed Air. 

G. Hautke. Fr. Pat. 845,204, July 23, 1904. 

An accumulator is interposed between the air-compreasor 
and the vessel containing the liquid. The air in the accu- 
mulator is compressed to a high degree, aud is then passed 
through a reducing valve, and used at a lower pressure, 
whereby a steady flow of liquid is maintained. — W. H, C. 


Pyrometers j Impis. in . H. T. Barnes and TI. M Tory I 

Fr. Pat. 344,718, June 6, 1904. 1 

The apparatus consists of a resistance pyrometer of the I 
usual kind, arranged in an electrical circuit in which two ; 
resistance coils are placed so as to divide the circuit into j 
t wo portions 5 a scale formed of a Avire of conducting , 
material mounted in zigzag fashion on a suitahlo calibrated 1 
support ; a movable conducting piece ivhich can be brought j 
into contact with the first wire at any position ; and an 
arrangement for emitting sound, such as a telephone. When I 
contact is made between the two conducting wires at a 
certain point on the scale, which point vanes with the , 
temperature to which the pyrometer is subjected, equilibrium 
is established between the two divisions of the circuit, and ! 
consequently no sound is produced in t lie telephone, whereas, j 
when contact is made at any other point on the scale, i 
sounds are produced. The scale may he calibrated to | 
cover any desired range of temperature. — A. S, | 

Compound Gas Compressors. Af. E. Douane. Fr. Pat. ! 

344,680, July 8, 1904. 

The compressor is designi'd for compressing air or rare 
gases, and is very compact. In the double-compression 
type the cylinders are single-acting, and mounted in tandem 
on a vertical frame. I'he compressed air issuing from each 
cylinder ih cooled by c.irculating in a metal coil placed in 
a’ vessel containing water, surrounding the two cylinders. 
In the triple-compression type, one single-acting cylinder 
K mounted in tandem vrith a double-acling cylinder, the 
third compression of the gas being effected in an annular 
cylinder by the return stroke of the piston. L. X. (t. 

Measuring Apparatus for Methyl Chloride or other 
Volatile Liquids. A. Rousseau. Fr. Pat. 341,929, 
July 12, 1904. 

\ CYLINDRICAL double-walled vacuum vessel, provided with 
a foot, is graduated in cubic centimetres. Over the top is 
fitted a cover with a straight or curved nozzle, through 
which the liquid is poured out, a tight joint being made 
with the vacuum vessel by means of a cork ring. B. r. j. 


Filter for all Kinds of Liquids. A. F. Caplllery. 

Fr. Pat. 345’ 1 13, July 25, 1904. 

The filter claimed consists of a number of vertically super- 
posed filter-plates, with suitable base and top pieces. The 
plates are perforated and separated by filter-paper or cloth, 
and clamped together by h screw. The inlet and outlet 
pipes are cast in the border of the plates. A specially con- 
structed core, which can be withdrawn from the casting in 
parts, is used to form the lateral channels communicating 
with the interior of the plates. Tiie plates are made of any 
metal suitable for the liquid to bo filtered, and the base and 
top pieces, which are of cast iron, are protected by a coating 
of the same metal. — W. U. C. 

Pressure Filter, with Rapid Aftaekment and Concentration 
of Filtering Surfaces. J. Selves and U. Tooaven. 
Pat. 345,516, Aug. 13, 1904. 

A cvuNDRJCAL cliambor is supported by trunnions on » 
suitable carriage, 'i’he filter-bags are retained within the 
cylinder by a special holder, whicli is attached to the cover- 
plate of the cylinder by an interrupted screw-joint, which 
can be rapidly put iuto or taken out of position. The 
filter-bags are tied at the lower end with a cord, thus 
causing tbem to form into several vertical pleats. They 
are surrounded by wire netting or open wickerwork shields 
in order to prevent them from expauding too far. 

-W. H. C. 

Filter Press (^Continuous') composed of Single Elements. 
J». M. PrivHt. Fr. I’at. 339,054, Sept. 22, 1U03. 

Tub apparatus consists of several filtering elements, joined 
by means of tubing to several taps fixed to a distributing 
valve. This distributing valve is spherical, and divided 
into two compartments by a partition. The one compart- 
ment receives the liquid to be filtered, and the other the 
filteriMl liquid. By means of the taps the admission of liquid 
to each element can be controlled, and a defective element 
iNolttted. — L. F. G. 

Drying Apparatus, Rheinische Webstuhl* et Appretur- 
Maschineufabr., G. m. b. H. Fr. Pat. 345,803, Aug. 2, 
1904. 


Heativq Agglomerated MaterioU wider Preemre iFarmee 
for L-l; GalvaniKohe Jtotall-I’apier-I'abrjk Aot.-Ges. 
Fr. l»at. 344,791, July 13, 1904. 

The furnace is intended for heating under pressure granular 

and pulverulent agglomerates, such as carbon ^ “ 

dynamo brushes, &c., up to f 

The materials are filled into f 

of hydraulic presses arranged inside the . 

pressed against the screw covers of the same. 

nace is heated by gas, which is ^ gs The 

attained.— L. F. G. 

lietoH Famace. Soc. P. de l-f 

Fr. Pat 345,010, July 21, 1904. 

The Laohomette system 

by providing two sets of path# or n . portion of 
and for the secondary supply of air spaces 

thj secondary supply of air w made to enter v 


See Eng. Pat 17,957 of 1904 > this J., 1904, 1020.— T. P.B, 


IL-FUEL, GAS. AND LIGHT. 

Coal; Spontaneous Ignition of . A. O. Doane. Kng. 

News, 1904, 52, 141 ; .Science Abstracts, B., 1904, 7 , 

940—941. 

The amount of moisture present in a bituminous fuel after 
drying in the air, is stated to be a measure of the risk of spon- 
taneous ignition when the fuel is stored ; bituminous coals 
containing over 4 '75 per cent of water are dangerous. Coal 
bins should be of iron or steel protected by concrete, and 
Bhould be roofed over 5 free air passages should be provided 
round the walls and beneath the bins to keep them cooli the 
depth of coal stored in them should never exceed 12 ft. 
The customary method of providhig air passages in the body 
of fuel is nseless, since it only tends to accelerate oxidatHm, 
and does not produce a sufficient current of air to keep the 
temperature down. Cracks or joints in the walls of the fuel 
bin increase the risk of spontaneou® ignition for similar 
reasons.— T. F. B. 
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Gast Distiilation of Coal for by Highly-Heated 

[Water'] Gas. K. Blass. .T. Gasbelcucht., 1904, 47 . 
986-987. 

The destructive distilhtiou of coal by means f f a current of 
highly-heated water-^ras has been investigated with the aid 
of the apparatus shown in the accompanying figure : — 



The inner, iron cylinder was filled with the coal, and was 
•surrounded by molten zinc in which was immersed the 
heating coil. The water-gas usi'd, traversed first the heating 
coil and then the coal, and was next led through dilute 
Bulphune acid for the* determination of the ammonia. (It 
was found that coal-gas suffered no loss of illuminating 
power when passed through the coil even at the temperature 
of boiling zinc (about 9()(>® ('.).) 300 grms. of coal were 

•distilled in a current of water-gas at 672"--70.V"C., until the 
gaseous mixture produced ceased to give a luminous fiame 
and appeared to consist of pun* water-gas. The yield 
of ammonia was found to exceed, by 6ii per cent., that 
obtained on carbonisation of the coal in ordinary retorts ; as 
ammonia is completely expelled only at 900° — 1000° C., the 
yield would have been greater had the apparatus been 
capable of witlistuuding that temperature. The quantity of 
water-gas required was about double that obtainable from 
the coke (68 per cent.) yielded by the coal. The yield of 
actual lighting gas was four or five times that given by 
ordinary distillation, and although the average illuminating 
ipower was not equal to that of ordinary coal-gas, it shows 
that a considerable volume of water-gas can in this way be 
carburetted by a relatively sinidl quantity of coal. The gas 
was fully equal to ordinary gas for heating, cooking, and 
ower uses, and tor employment with the incandescence 
umer. A number of fbeorelical considerations sho\v that 
■the coke produced per kilo, of coal, is not sufficient to yield 
all the water-gas required for the distillation of the coal 
(compare following abstract).— 11. B, 

Gas ; Distillation of Coal for by Diylih/ Healcd 

[Water-] Gas. K. K. Besemfelder. J. Glasbeleucht., 
1904, 47, 1083—1084. 

Thk author criticises the remarks of Blass (see preced- 
ing abstract), and maintains that the >ield of coke is 
about twice as much as is required for the distillation of 
the coal. In the author’s proces.s, u number of water-gas 
producers are united to one common distillation retort, 
which operates uninterruptedly and feeds the incandescent 
•coke continuously to the particular producer in action at 
the time, through the opening by which the hot water-gas is 
flowing into the distillation retort from the producer. The 
number of producers undergoing the air-blast is controlled 
automatically by the distillation retort, so that a supply of 
hot wasto gases flows continuously round the retort, heating 
ii from the outside. The coal and the gases pass through 
the retort in opposite directions. Less than half the coke 
produced, is sufficient for the carbonisation of the coal, and 
heqce the proportion of water-gas contained in the illumi- 
minating gas produced is loss than in the experiments of I 


Blass, the luminosity of the flame and the calorific value of 
the gas being correspondingly greater.— H. B. 

Naphthalene in Coal Gas ; Formation of . 

A. H. White and S. Ball. XXIII., page 1240. 

English Patents. 

Peat ; Process for Converting Baw — into Solid Pent 
Fuel. C. Selilickeysen, Steclitz, Germany. Enir Pat 
4995, Feb. 29, 1904. 

The raw peat as it is taken from the bog,” is incorpo- 
rated, in a mixing and kneading machine, with pulverulent, 
granular, or fibrous substances, such as peat dust, spent 
tun, road sweepings, powdered ore and the like, and is then 
made into blocks. The blocks are, preferably, coated on 
the surface with pulverulent, granular, or liquid substances, 
to aid the retention of which the mixture, on issuing from’ 
the kneading machine, may be first pressed through a 
heated mouthpiece, so as to heat the surfaces of the bars 
to about the boiling-point of water, before applying the 
coating substance.— H. B. 

Gas Ptoduccr.'i. L. Mond, London. Eng. Pat. 27,496 
Dec. 15, 1903. ’ ^ ’ 

Tn a gas producer of the kind described in Eng. Pat. 12,440 
of 1893 (this J., 1894, 938), the blast is supplied through 
a circular grate having the form of an inverted truncated 
cone. According to this specification, a blast-pipe passes 
axially up through the conical grate, the open end being 
covered with a hood, to prevent any fuel from entering it 
The blast of air, steam, or air and steam, is delivered in two 
portions, one of which passes up through the blast pine, 
whilst the other is led dowm the annular space between the 
two concentric casings of the protluciu’, to enter through the 
<*onical grate. — H. B. ® 

Gas Producers and Steam-Generators for Producinq Water- 
Gas and Generating Steam by the Heat of suck Gases ; 

Combined Double. . F. Iseuman, Eschweiler, Ger* 

many. Eng. T»at. 21,318, Oct. 4, 1904, Under Internal. 
(Jonv., Oct, 20, 1903. 

Two alternately operated producers for the generation of 
water-gas and producer-gas are so connected to a common 
tubular steam boiler, divided longitudinally by means of a 
partition, that the produccr-gas generated in' the one pro- 
ducer and the water-gas simultaneously generated in the 
other producer are made to traverse the steam boiler 
.Mmultaneously, hut separately from each other, for the 
purpose of keeping the boiler at the same temperature 
throughout the alternating water-gas and prodiicer-gus 
periods, and maintaining a uniform production of steam. 

— H. B. 

Gas Producers. J. Itobson, Sljipley, Yorks. Fug Ba* 
22,092, Oct. 14, 1904. 

The vertical fire-brick lining of the producer is recessed 
above the fire-grate, round the region of incandescence, 
and in the recess there is fitted an annular metal channel 
through which the supply of air and steam is made to cir- 
culate before passing up through the fire-bars. By this 
means the mixture of steam and air is superheated, and the 
adhesion of clinker to the walls at the incandescent zone is 
prevented by the cooling action of the current within the 
annular channel. — II. B. 

Gas and Air Mixing Apparatus. C. ( '. Dodge, New Y^ork. 

Eng. Pat. 21,776, Oct. 10, 1904. 

Inside an outer drum there arc arranged, upon a common 
horizontal shaft, a ps-meler drum and an air-meter drum, 
constructed with helical compart men ti adapted to he 
immersed in water, on the usual principle. The two meter 
drums are diiveu by means of the gas pressure within the 
gas-meter drum, the air and gas which are delivered at' the 
inner ends of the two drums being mixed within the outer 
drum and passing thence through an outlet pipe. In order 
to reduce the friction on the shaft-bearing, each meter 
drum has a central closed chamber, serving as a buo 3 * 
attached to the shaft, and the blades forming the helical 
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compartments are attached to the peripherv of thia u 
Instead of a stuffi-jg-bo. at the e "ntrar/if 
inlet-pipe enters the gas-meter drum horisontallv 
sealing device .. provided, ooneisting of a com entiie seX" 
chamber on tbe end of the dram, embracing a eonSri? 
d«c secured vertically on the gas inlet-pipe. ~H. 

Lighting Purposes; Bodies Adapted for aw«i Rend^r^^ 

Incandescent by Heat or Electricity, J H Tflf 
Eeigate, Surrey. Eug. l>at. 25,698, Nov. 24, look ‘ ’ 

F1.INTB are heated at 4000^—6000'’ E. (from 2204'’ to 
3316® C.) to expel “ metallic elements,” ground oroowder 
mixed with tar and cement or the like, kneaded into a 
dough with water, and moulded into the desired shape If 
moulded to the shape of an incandescent mantle the latter 
is perforated with small holes, dried slowly, impreo-nated 
with salts of the rare earths, &c.. dried, and baked at a 
high temperature. The dough can also be made into electric 
lamp filaments. — H. B. 


Mantles of Incandescent Gas Burners, T. K. .lobnson 
and W. McKean, Glasgow. Eng. Ejit 75a Jan r> 
1904. ’ ■ 

To strengthen and increase the lighting power of mantles, 
they are dipped into a solution of “ sulphate of aluiu,” and 
dried.- II. B. 


Electrodes for Arc-Lights. F. J. Gerard and L. Fiedler, 
London. Eng. Pat. G972, Mar. 22, 1904. 

Tiik electrodes contain a small projiortion of lanthanum 
and of thorium, the ratio of the lanthanum to the thorium 
lying lietween 20 : 80 and 70 : 30. They are conveniently 
prepared by adding to the graphite employed, from 1 (0 5 
parts per 1000 of the nitrates of the earths in aqueous solu- 
tion, drying, adding the usual binding ingredients, and 
proceeding in the ordinary way. The thorium may he 
replaced partly by zirconium. Two electrodes may be 
used together, in which the one contains the lunthamim, 
with or without zirconium, whilst the other contains tbe 
thorium, with or without zirconium. Cheaper forms of 
electrodes are made by adding, instead of rare earths, 
magnesium and aluminium, or their compounds, in approxi- 
inatel) equal proportions.— H. B. 

United States Patents. 


I Centr^ugal Gas Purifier. A. Stoinbart, Carlstadt, N.J. 
j U.S. Pat. 775,402, Nov. 22, 1904. 

j A HOTAHT fan is mounted within a vertical circular 
casing; n conhentno annular plate surrounds the fan a 
short distance from its circumference, and forms an annulM* 
I chamber with the casing, from which water is injected into 
! the path of the fan tauiipentially to its oiroumferenoe* The 
casing has an outward enlargement at the centre of each 
side; a tapering gas-inlet tube, having ita end carved 
spirally, being connected to one side, and a flaring ontlet- 
pipe, likewise having its inner end curved spirally, com- 
miinioating with the other side.— H. B. 

j 

! Centrifugal Gas-Purifier. F. V. Matton, Riverton, 
I Assignor to Camden Iron Works, Camden, N.J. U.S. 

I Pat. 775,758, Nov. 22, 1904. 

j A ROTARY fan disc is provided on both sides with blades 
having recesses, the blades on one side being shorter than 
I those on the other. The fan casing carries inwardly extend- 
1 jugs, arranged in circular series, against -which particles 
carried by the gas are projected by the action of the blades, 
j the recesses in which register with the lugs when the fan 
j rotates. Water is projected against the Ian from one or 
J more nozzles passing through the casing. — H. B. 

French Patents. 

I Briquettes to resist Atmospheric Influences and to bear 
Transport, ^'c. { Process and Apparatus for the Manu- 
facture of Solid . (1. Hopfner. Fr. Pat. 344,926, 

June 23, 1904. 

The briquettes formed are said to burn without smoke, soot, 
i or sulphurous fumes. The fiuely-ground fuel is intimately 
1 mixed with lime (slaked or unslaked) and the rwiuiiite 
quantity of water, in a long, horizontal cylinder provided 
j with mixing blades. The mixture sets to a pasty mass, 
which passes into a vertical, cylindrical moulding machine, 

I provided with an endless screw, where it is subjected to a 
I gradually increasing pressure. The moulding machine ends 
, lielow in an outlet chamber, the walls of which arc kept wet 
1 by a stream of \.'ator, and below this are an automatic 
I cutting blade and a conveyor which carries the briquettes 
to a drying chamber, where they are dried in an atmosphere 
I containing carhon dioxide. — A. S. 


£0//] Gas Generator. F. S. Vincent, Petos»key, Mich., 

Assignor to B. J. Lyon, Salt Lake City. C.S. Pat. 

774,802, Nov. 15, 1904". 

A reservoir, containing liquid liydroeurbon, is supplied 
with compressed air by means of a hand-pump, and is 
connected to a generator consisting of an upright tubular 
casing, containing a sheet-metal spiral and heated by a 
burner placed beneath the generator. A feed-pipe lor the 
gi*nerator is connected to the lower part of the reservoir, 
and is formed -vrith a loop passing round the burner, so ihai 
the hydrocarbon is heated on its way to the generator 
J'he feed pipe and upper pait of the generator are connected 
to the top of the reservoir, whereby au even presMire is 
maintained. The gas produced in the generator is directed 
through a nozzle into a mixing chamber, whereiu it mixes 
with air, and flows thence into the gas main. A branch 
pipe from the gas main sui'plies the gas required by the 
heating burner.— H. B. 


Gas Producer. 11. L. Dixon, Assignor to H. J.. Dixon 
Co., Pittsburg. U.S. Pat. 775,265, Nov. 15, 1904. 

The producer consists of a number of adjoining, water- 
i-sealed chambers, each pair of which has a common inter- 
mediate vertical wall. “ Grated ” air-passages are tormed 
in tbe inner sides of the vertical walls of the chamber. 


<la> Generator. A. Weights TB!». Assignor ‘o Spbm.i 
orische Looomotiv- and Maschiacnfabr.k, Winterthar, 

SKiWorltnd. U.S. Pat. 7!5,641, Xov. 22, 1904. 

guB Eng. Pat. 5798 of 1903; this J., 1904, 316. T. h. . 


Enel ; Artificial , and Method of Making the same. 

P. Grayson. Fr. Pat. 34.'), 474, Aug. 10, 1904. 

j Coal, in a state of fine division, is mixed with water, rosin, 

' or pitch, plaster-of. Paris, lime or cement, and mineral oil, 
with or without addition of sand and sawdust. The dry 
materials may be mixed separately, one portion with water 
and another with mineral oil, and then the two mixtures incor- 
; porated ; or the dry materials may be mixed with the water, 
and the mass incorporated with a hot mixture of the mineral 
oil and rosin or pitch. — A. S. 

I Gas Generators ; Impts. in . ,T. J. Deschamps. First 

Addition, dated Oct. 13, 1903, to Fr. Pat. 332,745, June 3, 
1903. 

.See Eng. Pat. 12,221 of 1904 ; this J,, 1904, 929. — T, F. B. 

Gas Generators. J. J. Lafond, Fr. Pat. 339,097, 

Oct. 14, 1903. 

! An annular tuydre or trough is provided round the low^r 
' part of the combustion chamber. Hot water, supplied by 
j a small boiler situated at the top of the generator in the 
I ]fath of the hot gases, enters the annular tuyere, and the 
' steam issuing upwards therefrom, prevents the adhesion of 
clinker to the walls of the generator. In order to prevent 
‘ the main current of gas from interfering wiih the cooling 
action of tbe steam at the sides, the usual supply of air and 
steam is admitted by a central blast-pipe at tbe base of 'the 
generator, and the gas produced, is led off by a central 
conduit (enclosing the small boiler mentioned above) 
depending into the generator.— H. B. 



1206 


JOQRNA.L OP THB SOCIETY OP CHEMICAL INDUSTET. 


[De6. SI. ]9(M. 


Generator for Purified Weak Gas. L. Heinen. 

Fr. Pat. ;U4,8r»9, Jan. 26, 1904. 

Tab generator comprises a vertical combustion-shaft, the 
lower part of which is slightly curved, and is provided with 
a fire-grate and an ash-pit having a slide for letting the 
ashes drop out ; an observation plug at the top of the 
shaft i a fuel reservoir at the top and to the side of the 
shaft, having a helical blade for feeding the shaft with the 
fuel ; and a water-regulating device for supplying water and 
air to a coiled pipe, surrounding the top of the shaft, and 
immersed in the hot gases produced, which furnishes a 
mixture of steam and air to be admitted at the foot of the 
shaft. The hot gases, on leaving the producer, entiounter 
an inwardly directed spray of water, and then pass down 
a vertical pipe, at the foot of which the heavier solid 
impurities collect. The lighter panicles, becoming wetted 
by the condensing steam, udhere to the wet surfaces of the 
fan through which the gases pass on their way to a coke 
filter and gas-holder. — H. U. 

Gas Generator.^ [usukj Oil and Sfeant]. Construction 
Company. Fr. Pat. 34rj,095, June 27, 1904. 

A MiXTORB of vaporised oil and superheated steam is 
converted, by heating, into a fixed gas consisting of water- 
gas and gaseous hydrocarbons. The apparatus used is 
characterised by a combination consisting of a mixing- , 
chamber surrounding a hollow lieating-chamber. The 
inner chamber is heated internally by means of super- 
heated steam, and jets of heated oil and superheated steam 
are directed upon its surface, the mixture produced, being 
led off from the mixing chamber and jmssed through a 
retort whereiu it is converted into fixed gas. — H. li. 

Gasy Combustible, from Bituminous Fuel ; Production of 

. Soc. Anon. F. Krupp A.-G. Fr. Pat. 345,016, 

July 22, 1901. 

The main combustion chamber of the producer, which is 
provided with a grai(‘ and an inlet for air and steam at the 
bottom, is surmounted by a cylindrical charging-shaft, 
opening at its upper end into a covered hopper. Inlets 
for compressed air are provided in the charging-shaft, at 
the point where it opens out into the hopper. The gas 
off-take pipe leaves the producer at the shoulder formed by 
the junction of th(‘ charging shaft with the main combus- 
tion chamber, and this shoulder is provided with a series of 
poke-holes. The object is to maintain two zones of com- 
bustion, the one upon the fire grate, and the other at the 
top of the charging shaft, the latter being easily accessible 
for loosening the fragments of coal. The fresh coal, 
placed in the hopper, parts with its tarry matters in the 
upper zone of combustion, and is converted into coke by 
the time it reaches the main combustion chamber. — H, B. 

Gas Producers. Soc. INTenot P^re et Fils et Deneuville. 

Fr. Pat. 343,466, Aug. 10, 1904. 

An annular steam generator surrounds the fuel hopper at 
the top of the producer, and extends downwards some 
distance into the path of the hot gases. From the upper 
part of the steam-generator a pipe leads the steam down 
to the air- and steam-iulet at the base of the fuel chamber. 
When the water supplied to the steam-generator reaches a 
certain level, the excess overflows into a second pipe which 
delivers it into an annular box surrounding the incan- 
descent portion of the fuel, and the steam here generated, 
mixes with that from the former pipe and enters the fuel 
chamber. — H. B. 

Gases; [Automatic] Apparatus for the Analysis of . 

A. Bayer. Fr. Pat. 845,221, July 29, 19C4. XXIII., 
page 1239. 

Gases; Process for Purifying y Absorbing, and Bcgene- 

rating by Centrifugal Force. E. Theisen. Fr. Pat. 

845,418, Aug. 8, 1904. 

See Eng. Pat. 8671 of 1903 ; this J., 1904, 484.— T. F. R 


Sulphur and Cyanides from Gas^Purifying Materials 
[Sp&it Oxide ] ; Process and Apparatus for Extracting 

. J. J. M. B^cigneul. Fr. Pat. 345,071, July 28, 

1904. VII., page 1216. 

Filament of High Illuminating Power for Incandescent 
Electric Lamps. E. L. Frenot. Fr. Pat. 344,759, 
July 11, 1904. 

A METALLIC or carbou filament is coated by dipping it 
several times into an alcoholic solution containing the 
following substances; sugar candy, thorium nitrate, cerium 
nitrate, cobalt nitrate, aluminium niti’ate, and cream of 
tartar, and then drying it. The alcoholic solution is then 
placed in a flask and boiled, the vapours, which carry over 
mechanically a considerable proportion of the above-named 
substances, being led into a vessel in which is suspended 
the coated filament, kept incandescent by means of an 
electric current. The filament is finally carbonised as 
usual. An alternative process is to prepare a paste of the 
above-named substances, extrude it into a filament, and 
carbonise the latter as usual. — H. B. 

Filaments for Incandescent Electric Lamps ; Manufacture 

of . A. de Madaillan. Fr. Pat. 34.5,012, July 21, 

1904. 

.Salts or oxides of thorium, cerium, &c., are incorporated 
with n pasty solution of cellulose and zinc chloride ; the 
mixture is relieved of air-hubbles by subjecting it to rednecil 
pressure, and is then extruded into filaments, which are 
placed in strong alcohol for two or three hours and then 
dried. They are next wrapped round blocks of graphite, 
placed in powdered plumbago, and heated for 30 hours at 
2000° C., Avhen they are ready for use. — 11. B. 

III.-DESTEUCTIVB DISTILLATION. 

TAR PRODUCTS. PETROLEUM 
AND MINERAL WAXES. 

Tumsformer Oils. L. Holdi*. Mitt, konigl. Material- 
priifungsamt, 1904, 22 , 14 7—150. 

According to the author, a transformer oil, i.e., ore in 
which an electrical transformer is immersed to prevent 
sparks jiussing from one coil of wire to another, should 
have the following characters: — (1) It should be a pure, 
heavy mineral oil, having a flashing-point above 180' 0. by 
the Pensky test or aliove 190° C. by ihe open test ; (2) It 
.should be completely free from acid, alkali, and water. 
(3) It should have as low a viscosity as possible, and in 
any case not higher than 20 by the Eugler test, compared 
with water at 20° (\ (4) It should remain liquid when 

cooled below 0° C. — A. S. 

Paraffin ; Action of Sulphuric Acid on . C. J. Istrati 

and M. Alicbailescou. Bull. Soc. Sciences Bucarest, 1904, 
13 , 143—145. Chem. Centr., 1904, 2 , 1447—1448. 

The authors find that paraffin hydrocarbons of high melting 
point can be treated with hot sulphuric acid without 
carbonisation taking place. No sulphonic acids are pro- 
duced by the reaction. The constitution of the higher 
members of the paraffin series is discussed, and it is con- 
cluded from the results of the present and of previous work 
that the sulphuric acid has an oxidising action, resulting 
in the formation of aldehydes and of cyclic compounds. 

—A. S. 

Paraffin Wax; Admixture of . with Substances of 
Higher Melting Point. [Candle Making.] E, Graefe. 
Ghem.-Zeit., 1904, 28 , 1144—1149. 

In the author’s opinion the only reliable methods of deter- 
mining the melting points of mixtures of paraffin wax with 
substances of higher melting point, are those based upon 
measuring the latent beat of melting at the moment of 
solidifieatioo, as in the methods of Finkener, of Dalican, 
and of Bhnkolf (this J., 1899, 406). In the experimenta 
described, parallel determinations were made by Shukofl’s 
method, by the capillary tube metliod, and by a method 
in wbieh wos determined the temperatnre at whioh eolicU 



Bm.8X.W04.] 


JOUMAL ^0 P^TKNT L1T1IBATDE1I.-01. III. * IV. 


isor 


paraffin, meltinn at 42‘ C. (Shiikoff),42-4°r rc»nin?,v 

J., 1801, 1221), acidyl denyatiras of aromatic bases such as 
rte^compound, C.lI,.NHf OC.;H,,. and ,i,h hard’^lffia* 


itg lower portion and pushca the abate forward, OroM 
partitions above and partly around the conveyor, divide 
the retort into a number or oooipartinenti, which are ‘'eon* 
nected toj^ither hy suitable Inlet and outlet pipea. A 
hopper is provided for feeding the shale into one end of 
the retort. — W. H. C. 


rhe anthor explains the well-known fact that the meltinit I 
point of soft^paraffin is really raised by the addition of hard 
paraffin by Ostwaid’s theory of solid solution, Accordine ' 
to this, solid solutions consist of mixtures of isomoiphoos 
crystii 8 or of mixtures of crystalline substances that 
crystallise in different fnrrn«, but yet form homoireneou.s 
mixed crystals of the shape of the pivdomiuaut con^ 
■stituent, e.g., naphthaleue and naphthol, or salicylic and 
benzoic acids. In the case of hard and soft paraffin it is 
uncertain whether there is isomorphism or formation of 
vnixed crystals, but it is one or the other, since it is pos- 
sible to isolate different components from the homogeneous 
mixed crystals, and in the author's opinion the evidence of 
the microscope points ti' isomorphihin. 

This theory also explains why addition of moiitau wax 
causes a slight elevation (0-6 ’ C ) in the melting point of 
the soft paraffin. During the distillation of the wax (this i 
J., lor, ciV.) slight decorajHiaition occurs, with the forma- ■ 
tion of small amounts of paraffins which are able to crystal- 
lise in homogeneous mixed crystals with the soft paraffin | 
The general conclusion arrived at is, that a substance of i 
high melting point can only laisc the melting point of | 
paraffin when it is capable of forming with it a solid I 
€olution. Otherwise it '.xui only depress the melting point, | 
except in such cases where it crystallises out, when it 
leaves the melting point unalrercd 

Soliditg Tests, — Tiie addition of eubstauces such as ' 
montau wax confers on soft paraffin a degree of solidity 
which does not correspond with the melting point, and in 
the author’s opinion a solidity test should also he applied 
to candles. lie regards the test recommended by the ' 
(German) Commission on testing technical materials 
(1902) as the most suitable for the purpose. This consists ^ 
in keeping the caiidli's for a definite time fixed upright I 
in a room at a definite temperature, and noting the amount I 
■of bending. Thus, caudles prepared from the mixtnies i 
described above \M*re kept for l() minutes at The ! 

real melting point (Stiukotf s method) is not conclusive in ! 
Itself, since the solidity of mixtures containing montaii wax , 
as greater tliaii tint of soft paraffin alone. 'I'he older optical ! 
'methods of determiniiig the melting point may still bo of | 
value for comparing different kinds of paraffin, hut are , 
niseless as a criUTiouof the solidify of eandleN.—Cl. .X. M. 

Lignite Tar Dt.slillerks ; Use of Waste Lujmrsfrom 

as Matiurc. T. Struhe. XV., page 1228. 

JVitrogeiwus Refuse and Waste Sulphuric Arid [from ' 
Petroleum Refining J ; Utilisation oj — — h. Donat h. i 
XV., page 1228. 

English Patent. 

tEsparto, Straw, Wood, ; Utilisation iUMlatio«\ of 
Residual Mailers rontaintng Alkaline and Organic !yuo- 
stances front the Trealmrnl of in the freparaltott 

of Paper-Palp- K StraoRe, J. U. Uric aud 
A. A. Longsdon. Eng. Eat. 27,738, Dec. 17, 19ti3. 

The alkaline liquors are conccntraled in a muliiplc-effect 
evaporator, the uncondensable gases being co ‘ ‘ ' 
eonceiitratml matter ia then removed to 

s.ss.'j'rs .s" 5 *= 

alkali is causticised. — J. k. E. 

United States Patent. 

1 


FasNCH Patent. 

Petroleum or Gasoline Soap, and Process for Making the 
same. L. A. Lehreton-Deshiyes. Pr. Pat, 389,081, 
Sept. 24, 1903. XU., page 122C. 


IV.-COLOURING MATTERS AND 
DYESTUFFS. 

Dyestuffs ; Theory of . J. Schmidlin. Co&iptes 

rend., 1904, 139, 871—873. 

Witt’s view that certain molecular groupings, “chromo- 
phores,” were the cau.se of colour in colouring matteis. but 
that these chrornophoies >vere themselves weak and needed 
develojmieut by association with other groupings, “auxo* 
chromes,” laid the foundation of the theory of dyestuffs. 
The nature of these two classes of groupings, however, haA 
never been exactly defined. The author's view, based on 
his researches in the rosaniliue series, is that a dyestuff is 
characteriHed by a molecule l orUaiuiug a strongly exother- 
mic grouping (auxochrome), which uetermioes the formation 
at another point in the molecule of an endothermic group 
(ehromophor) containing aliphatic double linkings, which 
allow' one part of the molecule to vibrate under the motive 
power of luminous waves of the same period. He recalls 
the fact that Helmholtz, to explain absorption, formulated 
the hypothesis that a molecule might contain central 
massive fi.xed portions, and mobile portions which would 
usually tend to maintain a position of equiUhrium with 
regard to tlie fixed portions and to the ether, and that wbeU 
absorption occurs, the eiieriry of the wave-motion would 
bo transformed into internal molecular energy (heat) by a 
species of moletmlar fiietion between the fixed and the 
mobile portions. That this dualism of the molecule should 
be indt-pendenily arrived a I by purely physical aud also by 
chemical and thermocliemieal considerations renders it 
probable that the author’s exothermic and endothermic 
groupings correspond to the fixed and the mobile portions 
of the molecule as imagined by Helmholtz. — J. T. D, 

Aromatic Amino- and JJ t/drojy- Compounds f Action of 

Sulphites upon — . H. T. liucherer. J. prakt. Chem., 

1904 , 70 , 345 — 301 . 

X 1 . Technical A pplicafton of Sulphite Reactions : — ( I ) The 
reaction li .N1 Ij -♦ K . 0 . fc>( laNa-*- It . OH . — Certain a-napb- 
thidsulphouic acids are prepared, some exclusively, others 
most advantageously, from the corresponding a-naphtbyl- 
amine compounds. These may be obiuined as a rule by the 
sulphite reaction, the exceptions being the o- and m-tul- 
phonic acids. The following aods may be readily prepared 
byit:— 1.4-, 1.7-, and 1 .S-monosulphorilc, 1.4.6 ,1.4.7-, 
1.4. 8-, and 1 .0.S-disulphonic acids, and the 1. 4.6.8- 
trisulphonic acid. Tiie reaction is not available for the 
prepumtiou of /S-napbtholsulphouic acids. 1. 8, 3* 6-1)1- 
aminonaphtbalcnedisu] phonic acid being a di-m compoond 
is not acted upon by sodium bisulphite. It is, therefore, an 
interesting fact that the corresponding dinitro compound is 
oouverted by thi' action of this salt into 1.8.3, 0-aminonaph- 
tholdisulphonic acid (" Acid H”), probably not, however, 
in the manner indicated in the patent specification (Qer. Pat. 
113,944), namely, through the suoceHsive stages, dmititHfr 
diaininu-*aminohydroxy, but by the direct displaevnaeot of 
one ot the nitro gronps. 1.8.5- («« 1.6.4-)-Diamiuoiififib- 
thalenesulphonic acid is converted by the sulphite reaction 
into l.S.5-amiuonaphtholsulphonic acid, the amino group 
in the p- position relatively to the solphonio acid apronp, 
being replaced. If, however, the diamino-compound beffm 
condensed with acetone, and the compound thus prodnaid 
be submitted to the sulphite reaction, the other amiUio gtoap 
is attacked and l.S.d-aminoDaphtholsalphonio aeid rvanlta^ 
Id the case of dibydroxynaphthaleiie compoiuids, fnl* 

« 1 



120B 


JOUBNAL OF TflF SOOIKTY OF OOTMICAL INBUSTBY, 


CDeo.Sl,l«)4. 


j>hi*te reaction is of value for the preparation of the 1 . 8 . 4- 
(m on : OH : SOj{H) pulphonic acid. In the benzene 
seriep, mouamities are scarcely acted upon. With some w- 
(Haminea \vhieh» like m-pheuyleoediainine, rea^ easily^ a 
mixture of pro4ucls is obtained; with others, the reaction 
takes place with difficulty. 

(2) The Reaction lt.0H-+-R.U.S02Xa. — Those sul- 
phurous acid esters Avhich contain free amino gioups, c.^., 
HjN.U'',O.SO.jNa, may be (liazoti^ed into, e.r/., (‘I.No.K". 
O.SOgNa, and the compounds of the latter type may be 
combined Avith the u^ual dyestuff components, lly treatment 
Avith alkalis, the products are hydrolysed into liydroxyazo 
dyestuffs. The advantages of this method of preparing the 
latter are (1) the sulphurous acid esters of aromatic amino 
compounds well AAithstand the process of diazotising, their 
molecules being protected against the action of a slight exeess 
of nitrous acid; (2) the azo djestiiffs formed from the 
esters are much more soluble than those from the corres- 
ponding aminobydrox'y compounds. The soluble dACstuffs 
may be apjillcd to textile fibres and be transformed, c.g., by 
oxidation, on the fibre, into difficultly soluble hydtoxyazo- 
dyeatuffs, faster to soaping and milling than the chUts. 
Sulphurous acid esters A\ith free auxochromous groups 
(OH, NH.i, See..) may also be om[)loyed as dyestuff com- 
ponents, e.g.y in preparing isomerides of dyestuffs already 
known and in determining the eonstitutiou of compounds 
in regard to which there is doubt; thus, in Cassclla’s 
Lanacyl Hlue, which is prepared by diazotising “ Acid II ” 
and combining Avi til 1 .o-aminonapbtliol, the diazo residue 
is represented ns occupying the position C. It is mon* 
likely, in the author’s opinion, that the attachment is in the 
pcjsitiou 2. It Avould be easy to decide the point by making 
use of the sulphurous e“ter of the arninonaphthol, Avith 
Avhich combination can take place only in the position 2. 

(<'0 The Reaction R R.O.SO.Na-^ 

— In aminating 2. l-j8-naphtholsulpbonic acid with am- 
monia according to the older method, a temperature of 
above 200'^ C. is ncoes.sary, and, aloug Avith the ^-naphthyl- 
umiucsulphonic acid. /3-naphthyl amine and /3-(linaphthyl 
amine arc foruu'd liy the sulphite method, a miicdi lovier 
'temperature, below the temperature of decomposition of 
the sulphonic acid in fact, suffices for the action. The 
isomeric 1 .2-naphtholsul])honic acid cannot he aminated 
by the sulphite reaction. 

B. E.rtensioiiH of the Sulphite Reactions. — Not only 
primary, but also mono- and di-alkylated aunues react, 
according to the scheme — 

( 1 ) Il.N< bisulphite -> R.O. so. NtH- Vlknlt-^U Olf. 

(2) R.OH + Bisulphite -►K.O. SO, Nil . NllBtUa-^K.N 

K being an aromatic radicle, lii and Kj alkyl groups or 
hydrogen atom.s. The addition of mono- and di-alkyl- 
amines to hydroxy compounds by means of the .sulphite 
reaction is, in some instances, effected Axith greater difficulty 
than is that of ammonia. Thus, in acting with iiiethylamine 
upon the sulpliurous ester of 1 .4-naphthol8ulphonic acid, 
it is convenient to employ a temperature of 12.V — 150' (/., 
whilst Avith ammdhia the reaction oceur.s at 90^^ C. On the 
other hand, the removal,* by the inverse reaction, of ipono- 
and di-alkylaiuines is accomplished with greater ease than 
is that of ammonia. The sulphite reaction may be applied 
to prepare alkylamines. To this end, an aromatic amine 
may be alkylated, decomposed by an alkali bisulphite into 
an alkylamiiie and a hydroxy com]>ound, and the aromatic 
amine then regenerated by the action of gmmoniiini sul- 
phite upon the latter. To produce pure mono- and di- 
alkylamiiies, which in practice is always difficult, advantage 
may be taken of the differences in behaviour of the alkyl- 
amines, K.NH.Ri and K.N(Ki) 2 , towards sodium bisul- 
phite at speiific temperatures. A temperature can he 
found, for instance, at which the tertiary amine is acted 
upon whilst the secondary amine is unaffected, or vice 
v€rsi\. Again, a mixture of mono- and di-alky laraines, 
obtained by decomposing with sodium bisulphite a mixture 
of secondary and tertiary amines may be brought, after 
conversion into sulphites, into contact with an aromatic 
hydroxy compound at such a temperature that only one of 
the two reacts. The other amine, if sufficiently volatile, 


may then be removed by distillation after rendering the 
mixture alkaline, or the alkylated amine may be precipi- 
tated, the purified aromatic alkylamine being, in either 
case, finally decomposed to give the pure mono- or di- 
alky lainine desired,— E. H. 

Hgdroxyazo Compounds Obtained hy the Combination of 
Phenols with Diazo Compounds f Influence of Un- 
salurated Side- Chains cn the Formation and Colour of 

. W. Borsche and F. Streitberger. Ber., 1901, 

37 , 4116—4130. 

The isomeric hydroxycinnamic acids anda-pheuylhydroxy- 
cinnamic acids Avere investigated with regard to their 
behaviour toward.s diazo compounds. The two stereo- 
isomeric forms of o-hydroxycinnamic acid, i.e. cumaric and 
cumarinic acids, each combine with one molecular propor- 
tion of diazobcDzeuc fairly smoothly, to form p-hydroxyazo 
compounds. wt-Hydroxycinmiraic acid gives a poor yield 
of the p-hydroxyazo compound iii alkaline solution, but the 
yield is very much inipruved if coiiibinatiou takes place in 
alcoholic acetic acid solution. p-Hydroxycinnamic acid 
does not react in alcoholic acetic acid solution. In alkaline 
solution a very unstable dyestuff is at once formed, whiclv 
is possibly Ihe compound — 

() : C„U4. CH.C(: N.NH.CJU .COOH. 

All hydroxycinnamic acids refuse to combine with two 
molecular proportions of diazobeiizene. On the other 
hand, o- and 7a-hydroxypher)yl[)r()pionic acids Avere found to 
be capable of combining with two molecular pro}.ortion8 of 
diazobeiizene, Avhilst p-hydroxjphciiAlpropionic acid, of 
course, was only capable of combining with ouc. a-Fheiiyl- 
cumaric acid is unknown. a-Phcriy Icuniariuic acid com- 
bines with one molecular propoition of diazobeiizene and 
a-j)henyl-p-bydroxycinnamic acid behaves in the same 
manner, in contrast to the non-phi nylated compound. On- 
the other band, a-pheuAl w-hydro\} cinnamic acid only 
combines to a very slight degrre, if at all. with diazoben- 
zene. The a-phenjlhydroxydihydrocinnainic acids behaved 
in nil esi-entials iii an analogous manner to the correspond 
ing non-pheiiylated comjiounds, the /8-li\ droxyphenylpro- 
pioiiic acids. It appears that the infiucnce of an a-^ 
uiisaturated side-chain on the benzene nucleus is in respect 
to combining power Avith diazo ciunpounds, very similar to 
that of an azo group Moreover, its disturbing* inffueuce is 
gieatest when in the m-position to the hydroxy group, 
Aveaker in the p-,and weakest in the o-po-itiou. In order to 
olwerve the tinctorial effect of ihe presence of an unsaturated 
side-chain, the combinations with p-diazobcnzene sulphonic 
acid Avere studied. Cumaric and cumarinic acids combined 
normally Avith this reagent, w/-liydroxyeiiinumic acid only 
combined partially, whilst p-liyiiioxycinnarnic acid yielded 
annii.stahle compound. The tliriH* hydro'xyphenylpropionic 
acids reacted normally. It was found that the dyestuffs 
Avith uii.saturated side-chain dyed avooI in redder shades 
than the corresponding saturated compounds. Here again 
the influence of the unsaturated side chain is similar to 
that of a second azo group. The shades produced on 
Avool are : — Beuzeni'sulphonic acid azocumuricacid, orangc- 
yelloAV; bcnzenesulphonic acid az 'melilotic acid, canary 
yellow; benzciicsulphonic acid w hydroxycinnamic acid, 
yellowish- red ; benzenesulphouic acid w hydroxycinnamic 
acid, dark yellow. Benzcnesulphonic acid azo-m-hydroxy 
dihydrocimiamic acid dy es in redder shades than the corre- 
sponding o-compound, ahd a-phenylbenzenesiilphonic acid 
azomelilotic acid in redder shades than the corresponding 
non-phenylated compound.-— E. F. 

3.2'-, 3.3'-, and \\ A'-Dihijdroxyfiavonol. St, v. Kosta- 
necki, A. v. Szlagier, A. Widraer, and K. Juppen. Ber.,. 
1904, 37 , 4155—4103. 

Thr authors have synthesised 3.2'-, 8.8'-, and 0.4'- 
dihydroxyflavonol, and find that these isomerides all dye 
mordanted aaooI fairly strongly, giving yellow shades on 
alumina- and brown shades on iron-mordant, showing that 
in this case the presence of hydroxyl groups in “ anchi ”■ 
position to one another i.s of no conaequenoe as regards the 
mordant-dyeing properties of the dyestuff. The experi- 
ments on the dyeing properties of 2.2'-, 2.8'-, and 2.4 - 
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^hydTOxyflaTonol (Kostanecki and others, this J 1904 

find thft The authors now 

find that the former results were erroneous, owiuff to the 
fact that 2.2'-dihydroxyflavonol is much more soluble in 
hot water and m alcohol than 2.3^ and 2.4'-dihvdroxv- 
flavonol. When the latter were employed in the ^orm of 
fine pastes, It was found that 2 -3'.dihydroxyflavonol dved 
on alumina mordant almost as strongly as the 2'\ii 
bydroxyflttvono!, and 2 . 4'-hydrox) flavonol even"* more 
strongly. The presence of bydroxvl groups m “ anchi 
position is, therefore, of no importance with regard to the 
property of dyeing on moulant'^. To prepare 3.2'-dihy- 
droxyflavonol, salicylic aldehyd(‘ meth^l-ether was first 
treated with paeonol to form 2'-hydroxy-4'-2 methoxv- 
chalkone (CllaO) (OH) CcHa.CO.ClI Cii .(Vl 4 . 0 ut 4 
This reaction is performed in presence of alcohol and sodium 
hydroxide. On boiling with alcohol and dilute hydrochloric 
acid, this is converted into 3.2' dimethoxyflavanone — 

0 — Oil— CJIj.OCH., 

CH,0.C„H3<; 1 

^CO — ClI,. 

This is converted, by means of amyl nitrite and hxdrochlorie 
acid, into an iaonitroso compound, which, on boiling with 
dilute sulphuric aeld, forms 3 .2'-diinethoxyflavonol. On 
boiling with strong hydriodic acid, this i.s converted into 
3 , 2'-flihydroxyflavonol. d .3'- Dihydroxy flavonol and 3.4'- 
dihydroxyflavonol are prepared in an antilogous manner, 
the original salicylic aldchdye methyl-ether being replaced 
by m-melhoxybenzaldehyde in the first ease, and the 
2'-hydroxy- l'.2-dimcthovychulkoue hy 2'-hydroxy-4'.4- 
dimethoxychalkoue in the second.— K. F. 

Fluorindincs of the Naphthalene Series. 11. Nietzki and 
A. Volleubruck. Her., 1904, 37, 3837-' 3i<‘.)l. 

1 .3.4.6 - DiNiTRODlCHi.ouoitEN/CNE 18 condensed with 
o-naphthylenediaminc in presence of sodium acetate, forming 
aminomiphthyldiiiitrochloroaniline This condenses with a 
further molecular proportion of o-iiaplithylenediamine, in 
presence of dry sodium carhoiuite, sodium acetate, and 
amyl alcohol, to form diaminodinaphthyldinitro-m-pheuy- 
lenediamine, which, on reduction with stannous chloride, tin, 
and hydrochloric acid, yields diaminodiiiaphtbyltetra-amino- 
benzene, QH,(NHa) 2 (NH.(',oHoNli 2 ).j, in the form of a 
tetrahydroohloride. This substauce is oxidised by air m 
presence of moisture or in aqueous solution, or by ferric 
chloride, forming arainonaphtbyldiaininonaphthophenazine. 

If the oxidation is carried out whilst heating, or if the above- 
mentioned intermediate product is boiled with dilute hydro- 
chloric acid, naphthofluorindeue 

, X ^ yNHv 

CioHo/ ^CcH/ 






it formed. The hydrochloride and other tails form rrystal- 
linc powders, solidde with ditficultv m a I 
aolutions are pure blue in colour. Ihe so n 
is red None, of the solutions are fluorescent. If the abov. - 

i^Soned anunonaphthtldmitroohloroamlme is eondensed 

^rnhenXediaLne in presence of sodium carboui.tc, 
s'tmToefaraud amtl alcohol, aminooaph.hylam.no. 

pT N men, brown. On oxidising the boiling, 
sllghl5i%cH!oiu£n of .’he tetra-amino substance by mean, 
of a current of air, the mixed fluonndine 




, formed « » 

ustre, and which diisolre with diflicuity in 


' blue solution. On oonsiderahle dilution the colour of the 
solution becomes reddish, and shows weak fluoresoence. 

. The alcoholic solution of the base is brownUh>yellow and 
shows red fluoresoence. — E. F. 

Iron-Cyanogen Compounds ; Bine . K. A.. Hofmann, 

O. Heine, and F. Kfichtlen. Aimalen, 1904, 337, 1 — 8®* * 
Thr authors find that Soluble IVusBian Blue mad© from 
potassium tVrrocyanide and less than one molecular pro. 
portion of a ferric salt is identical with TurnhuH’s Soluble 
Blue made from potassium ferricyanide and less than one 
molecular proportion of a ferrous salt, thus confirming the 
results of Skraup (Annaleii, 1877, 186 , 371)- Both repre- 
sent the ferric-potassium salt of hydroferrocyanio acid, 
contain water which cannot be removed without decom- 
posilion, and correspond to the formula (BVCy^j.KH^) — 
B’e(011)3. Insoluble Prussian Blue, made from potassium 
fcrrocyanide with excess of a ferric salt, or with j^inixture 
of ferric and ferrous salts, is, if thoroughly washed iu 
presence of air, identical with Turnbull’s Insoluble Blue, 
made from potassium ferricyanide and excess of a ferrous 
salt. Precipitates obtained whilst hot, in presence of free 
acid, are complicated mixtures, whilst at 15® C„ without 
excess of acid, there is always finally obtained the ferric 
salt of bydrofcrrocyanic acid, B>-Cyis IOH 20 ,in which the 
I water resists all drying agents, and is therefore probably 
j con.stitutional. The residue from the preparation of hydro- 
cyanic acid is not identical with the precipitate obtained 
I at the ordinary temperature with potassium fcrrocyanide 
I and a ferrous salt. The latter can be oxidised, according to 
I the proportion of the constituents, to soluble or insoluble 
I Prussian Bine, whereas the former is only iiioompletely 
oxidised by the air, but cau be completely oxidised by 
hydrogen peroxide to Williamson’s Violet, which has the 
' same composition as Soluble Prussian Biue, but is i>robably 
j a judymer of ihe formula — 

j KlI = (FeCy.) < > (FeCy.) - KH 

j The water cannot bo removed by dr^ng. The residue* 

I from the preparation of hydrocyanic acid is the corrc'spond- 
j ing ferrous saM — 

- (l-'eCysX ®:*>(FeCye) - K, 

Willianison’s Blue is much more stable to dilute alkali than 
Prussian Blue. All the above-mentioned blue and violet 
compounds can be obtained hy the reducing action of 
hyilrogen peroxide on a mixture of potassium ferricyanide 
and a ferric suit From this fact and their stability towards 
hydrogen peroxide, it is probable that they all contain the 
forrocyauogPD group combined with ferric iron, and not the 
ferricyanogen group combined with ferrous iron. Per- 
fectly dry hydroferrooyauic acid and ferric chloride iu 
solution in absolute alcobol, form intensely blue precipitates, 
similar in appearance and behaviour to those obtained in^ 
aqueous solution, bat containing hydrogen, chlorine, and 
the constituents of alcohol, which cannot be removed by 
drying in vacuum ovL*r phosphorus peutoxide. They repre- 
sent the hypothetical simple ferric salts of hydroferrocyanlc 
acid, in \vhicb the extra radical ferric atoms have united 
with chlorine, whilst the acid cyano-hydrogen atoms thus 
set free have given rise to ester fiirraation. — E. F. 

English Patbnt. 

Sttfphur Difcs [^Sulphide Dyestuffs] ; Mtmufyeture of 

Black . G. W. .Johnson, J^ondon. From Kallo 

and Co., Biebrich-on-Rhine, (iormany. Eng. Pat. 26,579, 
Dec. 2, 1903. 

See Fr. Pat. 347,278 of 1903; this J., 1904, 643.-~T. F. B. 

United States Patents. 

Green Dyestuff [^Anthracene Dyestuff], ^l, Kugel, 
Cologne^ Germany, Assignor to Farbenfabr. of Elbetfeld 
Co., Eew York. U.S. Pat. 775,367, Nov. 22, 1004. 
l.4-UiAMiNo-2.3-DrnNOMo-ANTHRAQraNONK is hcated wUli 
cupric chloride in a suitable liquid. The dyestnff forms 
bluish-black needles, insoluble in alcohol. It is nsdiiGOd by 

• 1 Z 
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hydrosulphite ond caustic soda, and the alkaline solution Alizarin ; Process for Manufacturing . Badische 

has the properties of a “vat,” which dyes unmordanted j Aniliu und Soda Labrik. ^ Fr. Pat. 844, G80, July 8,1904. 

cotton a blue shade, turning to a fast green on oxidation in i Under Intcrnat. Conv., Feb. 22, 1904. 


the air.— A. 11. S. 

Blue DyesUiff [Anthracene Dyestuff’], M. Kiigel, 
Cologne, Gerttiany, Assignor to Farbenliibr. of Elberfeld 
Co., New York. U.S. Pat. 77.'),:t68, Nov. 22, 1904. 
I-Mbthylamino-S-bromO'ANtukaquinonb is heated with 
cupric chloride and a suitable liquid. On reduction with 
hydrosulphite and caustic soda, it is converted into a hydro 
compound, the alkaline solution of which has the properties 
of a “ vat,” dyeing immordanted cotton in pure blue shades. 

—A. B. S. 

Green‘blue Dyestuff [Anthracene Dyestuff], M. Kugel, 
(^Jologmi, Germany, Assignor to h’urbenfabr. of KIberleld 
Co., New York. U.S. Pat. 775,369, Nov. 22, 1904. 

1 .3-DiBnoMO'2-AMiNOANTnnA(iniNONE i.*! treated with J 
cupric chloride and a suitable liquid. The dyestufiF^ is i 
reduced by h}drosulphite and caustic soda, the alkaline 
solution obtained, having the properties of a “vat” which 
dyes uniuoidanted cotton in pure greenish* blue shades. 

—A. H. S. 

Sulphur Dye [Sulphide Dyestuff ] ; Dark Blue . 

A. L. Laska, Assijruor to K Oehler, Offeuhach-on-Maine, ^ 
Germany. IT.S. Pat. 77.'), 570, Nov. 22, 1904. 

Srk Eng. Pat. 12,270 of 1904 ; this J., 1904, 803.— T. F. B. 

Fuknch Patents. 

Quinonephenolimides and Qninonenaphtholunides ; Mami- 

facture and Separation of Stable . Farbvv. vorm. 

Meisler, Lucius und Bidiiing. Fr. Pat. 339,044, Sept. 17, 
1903. 

Qdinonkchi.okimidk, obtained by the action of bleaching 
powder on p-aminoplienol in hydrochloric acid solution, is 
allowed to react with an equivalent quantity of phenol, 
o-cresol, 7»-eret;ol, or o-naphlhol in presence of one mole- 
cular proportion of sodium hydroxide. From the blue 
liquids so obtained the phenol derivative is salted out in the 
form of its sodium salt, the others being precipitated in the 
form of their coloiir-icids by addition of acetic acid or 
sodium hicurhonate. The products are cxtrf'inely stable, ' 
and may he dried without decomposition. They are easily 
reduced by sodium suljihide or dextrose to the eorrespond- 
ing dibydroxydiphcnylanjiue derivatives. — L. F. 

Sulphide Dyestuff’s; Piocess of Making Yellow, Orange- 

Yellow to Orange . Farhwerke vorm. Meister, 

Lucius und Bruning. Fr. Pat. 339,096, Oct. 12, 1903. 

Skk Eng. Pal. 2 1,800 of 1903 ; this J., 1904, 863.--T. F. B. 

Sulphide Dyestuffs; Process for Manufacturing Pure 

Yellow, Orange-Yellow to Yellow-Orange . Farb*^ 

werke vorm. Meister, Lucius und Briining. Fr. Pat. 
339,103, Oct. 15, 1903. 

Skk Eng. Pat. 21,945 of 1903 ; this J., 1904, 819.— T. F. B. 

Para-acetamino-o-nminophenol, and Manazo Mordant Dye- 
stuffs derived therefrom; Process for the Productu n of 
— — . L. Cassella and Co. Fr. Pat. 339,090, Oct. 9, 
1903. 

See Eng, Pat. 22,289 of 190.3 ; this J., 1904, 898.— T. F. B. 

Monoazo’ Dyestuffs ; Process of Manufacturing Mordant 
. K. Oehler. Fr. Put. 845,128, May 31. 1904. 

See U.S. Pat. 767,069 of 1904; this J*, 1904, 863.- T. F. B. 

Monoazo Dyestuffs ; Process for Manufacturing Mordant 

. K. Oehler. First Addition, dated June 13, 1904, 

to Fr. Pat. 345,128, May 31, 1904. ^ 

See U.S. Pat. 767,070 of 1904 ; this J., 1904, 863, -T. F. B- I 


Very pure alizarin, which dyes fine bluish-red shades, is 
produced by heating authraquinone with very concentrated 
caustic alkali solution in presence of an oxidising agent. 
For example, 100 kilos, of anthraquioone are incorporated 
with a solution of 20 — 80 kilos, of sodium chlorate and 
300 kilos, of a mixture of caustic potash and soda in 100 
I litres of water, and the whole heated to 200° C. in an open 
vessel, with agitation. The product is dissolved in water, 
air is blown through the solution, and the alizarin is pre- 
cipitated by milk of lime. The precipitate is decomposed 
by hydrochloric acid, and the residue treated with dilute 
caustic soda solution, to separate the alizarin from the 
anlhraquinone. The mother liquors of the process contain 
small quantities of benzoic acid. In place of sodium 
chlorate, other oxidising agents may he used, c.g., sodium, 
barium, manganese, or lead peroxides, or mercuric oxide. 

— T. F. B. 

Arylaied 1 .S-Naphthylaniincsulphonic Acids ; Preparation 

of . Actienges, f. Auilin-fabrikatiou, Fr. Pat. 

344,810, .Tilly lo, 1904. 

1 -N.i rHTHYLAMiNE-4 . 8-Disiii.pnoNJC ucid is heated to about 
180 — 190° C. with aniline or its homologues, with or without 
the addition of benzoic acid or of hydrochlorides of the 
same bJl^es. The snlphonio-neid groiij) in the 4-position is 
thus eliminated, tlic amino group of the naphthylamine 
sulphonic acid being simultaneously urylnted. After the 
completion of the reaction, excess of sodium carbonate is 
added, the excess of aromatic base driven off by a current 
of steam, the solution cooled and the product precipitated 
by addition of acid. — E. F. 

Azo Dyestuffs ; Process for Preparing New Intermediate 

Compounds and New . (L Nuth, 11. Hold, and 

II. Kuegg. Fr. Pat. 344,844, July 16, 1904. 

By sulphonjiting a- and j8-naphthylbenzidine at a tempera- 
ture of 00' — 100 ' C., slightly Goluhle or easily soluble 
sulplionie acids are obtained, according to whether ordinary 
(monohydrate) or fuming sulphuric acid has been used. 
The sulphonic acids are Huitabli' for tho puqiuration of azo 
d}estiifl8. In diazotising certain of these acids, nitroso- 
diazoiiiiim eompouiids are produced, but the i-orresponding 
nitroso-azo dyestuffs can be converted into the simple azo 
d}ehtuffs by boiling with mineral acids. Dyestuff's which 
give yellow shades on wool are obtained by combining the 
tetrazo compound of the slightly soluble /S-naphtliylbenzi- 
dinc sulphonic add viitli salicGie acid; violet, by combining 
with /S-naptholdisulphonic acid H; blue, by combining with 
aminonaphtholdi.sulphonic acid S. By combining the diazo 
derivative of the easily soluble i8-acid ' with “ U acid,” 
a bluish-red dyestuff results. A large variety of shades is 
thus obtained by combining the four sulphonic acids with 
different phenols and amines. For instance, a black dye- 
staff lesults from combining the slightly soluble )8-acid, on 
the one hand, with a-naphthlyamin«, and on the other hand, 
with It salt. — T. F. B. 

Monoazo Mordant Dyestuff [Azo Dyestuff] Preparation of 

a New . {Case /.) Kalle and Co. Fr. Pat. 

345,083, July 25, 1904. 

l-CHLORO-4'ACETYr-AMI NOBENZKNE - 6 - SULPHONIC acid IS 
nitrated with an equiraolecular quantity of a nitrating 
agent. The product is either l-chloro.4'acetylammo-3- 
uitrobenzene G-sulphonic acid, or ]>chloro-4-acetylamino-5- 
nitrobenzeue-6- sulphonic acid, or a mixture of the two. 
It is heated in a brine-bath with dilute sodium hydroxide 
solution, by which means the acetylamiuo group is replaced 
by a hydroxyl group. On Buh.sequent reduction of the- 
sodium salt of the resulting acid, by means of sodium poly- 
.sulphido by preference, it is converted into a cbloroamin6- 
phenolsulphonic acid. This is diazotised and combined 
with one molecular proportion of )3-naphthol. The resulting 
d}estuff yields brownish- orange shades on wool from an 
acid hath. Oa subsequent chroming, these change to bluish- 
black, which are said to he absolutely fast to washing and 
fulling.— E. F. 
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July 25, 1904. " ' 345,084, 

Chlokobbhzbne is tTEDsformed by sulnbnn.»- 
into p-chlorobenzonesulphonic aL ^Th • ^ 

■the monomtroderivatipc&f^fippltrhor:^^^^^^ 

sodmm hydroxide eolation to 125°— l iii’ <• T. 
the chlorine atom i» replaced by a hydiwvl’Llnn 
mtro-p-phenolsulphonic acid is reduced withn f- i 
means of ainc da?,, to the 

Ihis 18 precipitated by hydrochloric acid, nitrated and 
again reduced by means of zinc dust a .r . i 

salphpnlcacid il thus obtarel which is 
combined with two . molecular proportions of ts-iiaphthol 
Ihe proilnct dyes wool directly ,n violct-bhick shades Vhi"h 
on development on the fibre by chromium salts, ebL.Je to ■ 
bluish-black shades, winch are extremely fast. K. F ^ 

Monoazo Mordajit ^rstu/Ts f-dro fV./uffivI ; Pr,para- 

in f acui 

in.). KalleandCo. hr. Pat. ;!t,5,()U5, ,l„|y 25, 1904. 

a-NAPiiTHor..o-sulphonic acid is combined with ilisro com- 
pounds fomed from derivatives of o-aiiiinophciiol. The 
resulting dyestuffs, when dyed on uool mid siibsequeiitiv 
chromed on the fibre, give reddish-lihick to greeniah-blaeit 
shades, which are anid to be absalntelj fast to washing and 
lulling. With diazotised p-chloro-o-amiuopheiiol the result- 
ing chromed dyeing is greeni.sh-bl.ack : with the corre- 
sponding nitroaminophenol, reddish-black ; with picraminic 
acid, brownish-black; and with o-nitro-y-aiiiinophenohn. 
Bulphonic acid, violet black.—K, F. 

Molasses, Vinassvs^ Saccharine Juices, aud other Vcfjetable 

Extracts i Productiou of ('olouriny Matter from . 

O. Wichardt. Fr. Fat. 5,440, Vug. o, )904. 

Molasses, &c. are introduced into solutions of metallic 
salts (joiifaining an excess of acid. In the majoritv of cases 
a colouring matter i.s precipitated in the cold, but especially | 
' on heating. In the case of salts of molybdenum and sul- , 
phuric acid, a colouring matter rescmhliiig indigo ih said to 
be obtainetl. — J. F. 11. 

Y.-PREPABING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES. 
TARNS, AND FIBRES. 

Dyeing on Mordants. M. Prud’hoinrne. licv. Gen Mat. 
Col, J904, 8, 3C5--3G7. 

The following general rule can be dediicod from the obser- 
vations of Mochlau and Steimniig, Kostanccki and Ideber- 
mann (this J., 19U1, 710), on mordant dyestuffs —When , 
an aromatic compound contains a liydroxy group in ii 
position adjacent to the chroraopbor, or to a salt-forming 
group (Oil, COOKjSOaH, &c.) in the o-positiou to the 
chromophor, this compound will be a mordant dyestuff, lly 
comparing and contrasting the three classes of antlira- , 
quinone dyestuffs, as defined by Funtrock (this .1,, 1901' 
988), viz., those which only dye mordanted fabrics (<»-dihy- 
droxy compounds), those which dye unmordanted animal 
fibres (amino derivatives), and those which dye mordanted 
vegetable fibres and unmordanted or mordanted animal ; 
fibres (aminohydroxy derivatives), and also the various 
types of mordant azo dyestuffs, the conclusion is arrived at, ; 
that, when a dyestuff dyes unmordanted wool by reason 
of its containing a certain basic or acid group, it will also : 
dye mordanted wool, if it contain a hydroAV group or an 
iminO'Sulphonic group (e.g., — MU .CVlj.SO.JI) in the 
position farthest from (i.c., para t(») tbo basic or acid group. 

—T. F. B. 

i 

FormaldehydS’Hydrosulphite of Sodium. L. Baumann, 
G. Thesmar, and J. Frossard. Rev. Gen. Mat. Col., , 
1904,8,358—357. 

A SOLUTION of formaldehyde -hydropulphite of sodium, j 
obtained by dissolving soitium hydrosnlphite **> 40 per cent, j 
formaldehyde, furnishes, on cooling, an abundant crop ot i 


well-defined crystals, which m found to consist, not e 
lormaldehyde-aodium hydrosulpbite, but of a mixture <3 
com^uud of formaldehyde-sodium bisulphite, NaHSOj H 
it .V.vt "2^' fortnaldehyde-sodium bihydrosulphitt 
+ aUjO; these two compounds wer 
isolat^ by fractional precipitation from aqueous solutio 
ny alcohol, in which the bihydrosulphite compound i 
more soluble. This latter compound Is not hygroscopic, i 
easily soluble in water, melts sharply at 63'"— 64’ C., give 
off Its water of crystallisation at 120® C., and decompose 
at 125 C. with evolution of formaldehyde and hydroge 
sulphide. It is very easily decomposed in the cold h 
acids, but not 80 easily by alkalis as is the correspondini 
bisulphite compound. It is suggested that thesa bihydro 
sulphite - tormaldeb) de (torapounds should be used fc 
reducing iiitro to arnino compounds. The above result 
would show that Bemthsen’s formula for hydrosulphurou 
acid (H2S2O.,) is incorrect, and that Schtl|||nberffer’ 
original one CH2SO3) represents its constitution, the ernd 
hvdrosulphite ” being in reality a mixture of bisulphit 
and bihydrosulphite, NaHSO^ + NaHSOg + HA 0 
NuvS^O^, ^lloO. The formation of the formaldehyde com 
pound is hence shown by the equation— 

2ILO + 2(Rl3() + 211/) - 
NallSOg, CHAHjO + NaHSO^, CH/), 2HjO. 

(See aho this J., 1994, 657 and 058.)— T. F. B. 

Qdcium Soap.s ; Dissolving hy Means of Ammoniw 

Citrate. Justin. Mueller. Chem.-Zeit., 1904, 28 , 1149. 
Tun calcium carbonate precipitated from a water of aboi 
24 "of hardness can be dissolved by a solution containin 
O’Sgrm. of crystalline ammonium citrate per litre, whih 
the calcium soap iirecipitaterl from the same water require 
nearly 100 grms. of the same salt per litre for solutioi 
The industrial application of ammonium citrate solutio 
lor dissolving calcium soaps is thus hardly possible, bi 
there are many possible applications of this modO c 
solution of precipitated calcium carbonate, e.g., in dyein 
or jirinting wilh diamine dyestuffs. For this* purpose th 
calcium should bo preci]>itated from the water by means c 
an alkali, of which an excess is avoided, and the precipitat 
redissolved us described above.— C. A. M. 

Enoubh Patents. 

Drying, Bleaching, Carbonising, ^c. of Textile Piec 
Goods, by Means of Air or other Gases or Vapours 

Apparatus for . J. I). Tomlinson, Rochdale. Frot 

II. and F. Haas. Lennep, Germany. Kng. Pat. 24,C6( 
Nov. 1-3, 1903. 

The apparatus described in Fug. Pat. 15, -108 of 1903 (thi 
J., 1904, (i.59) is modified for use as a continuous machin 
for piece goods, by the addition of guide rollers.— A. B, 8. 

Calico Printing i Machine for . W. B. Wood 

Accrington, J. C. Mecombe. Lang Bridge, Ltd 
Accrington. Eng. Fat. 25,891, Nov. 27, 1903. 

Foil intermittent printing machines, in which one or mor 
of the printing rollers have to be removed out of contac 
with the fabric for a definite length of time, the rollers ar 
mounted in sliding bearings, and are pressed against thi 
fabric by means of springs. Rams worked by hydraulii 
or pneumatic pressure arc fitted at each side of the machine 
and, when the pressure is on, they come in'o contact wit) 
the shaft of the printing roller and remove it out of contac 
with the cloth. When the pressure is released, the flprinj 
hearings force the rollers back into their printing positioo 
The admission and release of the pressure to the rams i 
r : dated by an arrangement of chain-gearing, which open 
and closes the air- or water -valves at the arranged timei 
The times of contact can be altered by means of iutercl^gl 
able chain wheels.— A. B. S. 

Figured Fabrics f Mantfacture of . J, Horton^ 

Carlisle, Eng. Pat. 51, Jan. 1, 1904. 

The fabrics are woven with two different materiali, tu^ j 
wool and cotton, they are then dyed by a proeesa which onl 
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dyes one of the fibres, and the other fibres are either left 
whitt*, or are dyed, or printed with a colour irhich does not 
affect the portions already dyed. — A. B. S. 

Yarn Printiny in Several Colours; Machine for . 
A. Hofmann, (jothenbing, Sweden. Eng. Pat. 21,793, 
Oct. 10, ]y04. 

Toe yarn-holder is fixed on a travelling carriage, Avhich 
runs over the tanks containing tiie different colours to be 
jirinted. Eaeli of these tanks is fitted with a printing 
roller, fixed on an oscillating lever, which can be brought 
into the position for printing by means of a Jacquard or 
like mechanism.- -A. It. S. 

Starching [Sizing] Compositions. E. M, Sharp, Padiham. 
Eng. Pat. 7j((0, March 30, 1904. 

y 

< InDiNART Starch is combined with gum tragiisol, together 
with a small proportion of caustic soda, and the mixture is 
used for textile goods. — J. F. B. 


Artificial Silk ; Twisting and Spinning Apparatus for 

. Soc. Franc, de la Viscose. Fr. Pat. 345,274, 

July 30, 1904. 

! The cellulose solution [viscose] is fed, under pressure, 

: through a regulating valve into the filtration chamber 
contained in the bracket supporting the twisting and 
' spinning element. This latter consists of a vertical tube, 

I rotated by a flexible connection at the top end, and sup- 
! ported on two sets of ball bearings carried by the tubular 
j bracket. The viscose flowing from the filtration chamber 
I enters the rotating tube about the middle, and descends to 
I the spinning jet. Right- and left-handed helices are pro- 
1 vided on the out.side of the rotating hollotv spindle, above 
' and below' the point where the viscose enters, to prevent 
; any substance, either lubiieant or viscose, settling between 
the Bi)indle and its support. The threads are formed and 
twisted as they leave tlie rotating orifices of the jet ; the 
latter is surrounded by a funnel-shaped appendage, which 
1 imparts a whirling motion to the coDgulating liquid. 

—J. F. B. 


U.MTKD SlATFs PATENTS. 

netting Vegetable Fibres ; Apparatus for . B. S. Sum- 

mers, Chicago, 111. n.S. J'at. 774,85(i, Nov. ]5, 1901. 

A NUMUEH of digesters are connected by means of upper 
and lower japes, with a clianihev heated by a h<‘atitig liquid, 
the Upper pipes being situated below tin' level of the liquid 
in the heater. An additional chamber placed above the 
heater, and not in the circulating sjstem, serves as replen- 
isher, and is connected piping with the beater and digesters. 
The digesting liquid is mixed with u precipitant, in an 
agitating chamber provided with a screw-conveyor and 
baffle plates, and then parses through a filter to the heater. 

— L.F.G. 

Dyetna, <^(\; Apparatus for . A. Fankhanser and 

A. Ry ser, Radcu, and E. J. fi. Knibiehler, Lorracli, 
Assignors to Wegnmnn and Co., Baden, Switzerlaai. 
LI.^S. I’at. 775,621, Nov. 22, 190-1. 

See Fr. Pat. 335,096 of; 1903 ; this .1., 1904, 2.5 l.-T. F. B. 

Dyiinyj Apparatus for J. Kershaw*, Bradford. 

U.S. Pat. 776,069, Nov. 29, 1904. 

SKKEiig. Pat. 25,108 of 1902 ; this J., 1903, 134.5.--T. F. B. 

Dyeing Machine. J. Hnssang, Camden, N.J. 

U.S. Pat. 776,327, Nov. 29, 1904. 

See Eng. Pat. 15,207 of 1903 ; this J., 1903, 1080.— T. E. B. 

Centrifugal Machine [for Treating Textiles]. B. Cohnen, 
(Irevcnbroich, Cerniany. U.S. Pat. 776,295, Nov. ii;i, 
1904. 

See Eng. Pat. 771G of 1902; this J., 1902, 1 153.— T. F. B. 
French Patents, 

Artificial Silk ; Manufacture of Non inflammable and Non- 

explosive . R. V alette. F*r. Pat. 344,660, July 8, 

1904. 

As solvents for the nitrocellulose, mixtures of acetone and 
ethjl alcohol or of acetone and methyl alcohol are used, 
sometimes with addition of glacial acetic acid. The 
collodion is denitrated by means of ammonium nitrile. 

—A. B. S. 

Artificial Silk. 11. 1). Turgard. Er. Ihit. 344,845, 

July 16, 1904. 

100 GRMS. of nitrated cotton are dissolved in a mixture of 
2400 c.c. of 90 per cent, alcohol, 600 c.c. of glacial acetio 
icid, 8 grms. of albumin, and 7' 5 grms. of castor oil. 
After well mixing, the solution is filtered and then forced 
dirough the spinning ” openings into a 1 per cent, 
solution of alum. The silk threads thus prepared have no 
[endency to stick together. The thread is finally denitrated. 

—A. B. S. 


Artificial Silk ; Regulating Valve for Solutions for Spinning 

. Soc. Franc, dc la A^iscose. Fr. Pat. 345,293, 

Aug. 1, 1904. 

, An extreim'U' delicate valve for regulating the speed of th 
I supply of \iscose jiassing to the spinning tubes consists 
, essentially of a i)lug-cock attached to the viscose mains, and 
j provided with a j)0inter and index dial. The viscose enters 
j tlie hollow jdug of the cock from below, and passes out 
I through a hole bored ]ier|)<‘mlieulaily to the axis of the 
plug. This hole communicates with the piju' supplying the 
I spinning jot by way of a tube passing through the plug- 
; seating at right angles to the axis. The hole^ in the plug 
j does not engage that in tlie seating directly, but commuui- 
I cates with it through a gradually shallowed groove cut in 
the [leriphery of th(‘ plug, by whieb arrangement the 
delicacy of the adjustment is (‘nonnonsU increased 

— J. E. B. 

, Ai Uncial Sdk ; Continuous and Automatic Apparatus fm' 

Spinning Soc. Franc, de la Viscose. Er. Pat. 

315,320, Aug. 2, 1904. 

Tjie viscose is fed by way of the regulating valve, twisting 
element and spiiiniug jet (see preceding ahstrai ls) into the 
! coagulating bath, where it is formed into a twisted eom- 
I pound thread. After the thread leaves the coagulating and 
I washing baths, it is freed from adherent moisture by a 
rubber wiper, and passes upw'iirds through a guide-hole, 
operated with a reciprocal motion by a cam -mechanism 
, This distributes the thread uniformly on to one of a pair of 
w'inilers, and at a given interval the mechanism of the cam 
transfers the thread to the other winder ; the full one is then 
^ leinoved and replaced by an empty Aviuder.— J. F. B. 

Viscose; Jet for Spinning Threads from . Sue. 

I Franc, de lu V iscose. EY Pat. 345,343, Aug. 3, 1904. 

' The spinning jet consists of a metallic tube, into the mouth 
of Avhich is fitted n removable disc or truncated cone, the 
' sides of which are grooved i)arallel to the axis by very fine 
channels. When the disc is in position these groves con- 
, Htitiito capillary orifices through Avhich the viscose, previously 
strained, is forced, When any of the orifices become clogged, 
the disc or cone is removed and the grooves are easily 
cleaned out. — J. E. B. 

! Mordanting and Weighting of Textile Fibres with Zinc 
Chloride. C. E. Carstanjcii. E'r. Pat. 344,782, July 12, 
1904. 

I To increase the fixation of oxide of zinc on the fibre, sul 
; phates, sulphitcH or thiosulphates of the alkalis, of the 
' alkaline earths or of aluminium are added to the baths of 
zinc chloride. — A. 1». S. 

, 1 

Dyeing Textile Substances in Bobbins ; Process for -r— . 

' T. de Naeyer. Fr. Pat. 844,752, July 11, 1904. Under 
I luteruat. Conv., Nov. 26, 1903. 

I The thread is wound in bobbin form on tubes in the usual 
j manner, and then, before dyeing, is slid on to a tube of 
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«iiialleraiamet« than the original one, in order to reduce 
the tension on the inner threads, thu^ incwasinir the 
uniformity of the subaequent dyeinga. The leoirtbs 5 ihft 
ta^a to which the bobbin. arc%„Lrer.n,t ;:“.f,t,“!o or 
slightly Im than the extreme width of the bobbin thus 
onsunng the bobbins betog close to one another in the dye 
vat or other apparatus Several bobbins, on the tubas m 
^esctibcd above, may he held <,n the same eoro durC 
dyeing, hemg kept .u portion by means „f plates screwed 
•on the ends of the core.— T. F. K 

Vhehmya^ on Dy.d F,ibrics! Pm ,-.,, Producing 
tiscbe x\nilin imd Soda Fabrik. 


Coloured . Bali. 

Fr. Fat. 344,681, July 8, 
fjuue 16, 1904. 


1904. Under Internat. Conv., 


Although good white discharges are obtained by printing 
dyed fabrics with fornuildehydediydrosulphite compounds, 
Kroloured discharges produced thus, are not satisfactory, since 
the discharge colours are imperfeeth fixed. By the addition 
some aromatic amino-compound to the printing mixture, 
fine and perfect colour discharges of considerable fastness 
4ire produced. For example. 160 grms. of tannin, 60 c c. of 
water, 18o c.c. of “ dilute'’ alcohol, and 125 c.e. of aniliiu' 
■jire added to 1 litre of the discharge paste, containing 
kilos, of forraaldehyde-hyflrosulphite compound dissolved 
JM gum solution. A solution of 10 or 50 grnis. of a basic 
dyestuff of the desired colour in the nilnimuiii quantity of 
gjum water is added, and the dyed fabric is printed with the 
mixture, steamed, and oxidiseil. — T. F. B. 

Luslre ; Conferring on Materials of all kind},. 

H. Hall. Fr. Pat. 314,658, .Inly 7, 1904. 

The material is passed bi'tw'een rollers the axes of which 
4ire oblique to one another (see figure). When the rollers 



revolve, this arrange merit causes a lateral pressure, which 
increases with the angle between the axes of the rollers. 

—A. B. S. 

Benzene used for “ lJr!j"Clea7tin<j '* Fabrics ; Process and 

Apparatus for Rccoeerituj . F. Delhotel. Fr. Pat. 

344,848, July Hb 

The fabrics saturated with benzene are suspended in a 
■closed chamber or vat, at the bottom of which is a steam 
coil. Air is introduced through a pipe at the bottom of 
Giie side ot the vat, and, being heated by the steam coil, 
removes the benzene from the fabric.s. It is then pumped 
•off up a tall column, down which a shower ot cold water 
falls, thus condensing the benzene vapours. The mixture 
■of water and benzene is separated in any convenient 
apparatus, and the benzene is remoNed. The^ cooled dry 
4 iir is pumped again into the vat containing the fabrics, thus 
completing a closed circuit and avoiding loss of benzene. 


YI.-C0L0UEING WOOD. PAPER, 
LEATflEE, Etc. 

Unitbu States Patent. 

Hides, Machine for Applying Colouring-MaUer h—. 
B. W. Churohill.WeBt Peabody, Muss. U.s. 1 at. <,4.J3o, 
Nov. IS, 1904. 

A MOVABLE peiforated ojliuder eun-ound. a 

oylinder-aeetof, the skin to be tieated, being 
held tightly against the cylinder by 

the latter.-' A^iotating and “ axmUy-roc>pro<»t.ng rubUr. 

for applying colour, is arranged adjacent to the 

and opysile to the cyliuder^soctor. so as '“ W'/ ‘® 

the liltin at a point where it i» held against tba 


m-ACIDS, ALIALIS. AND SAW 

Chamber Process f Tkeorp of the — G. 'Lon|!«f 35. 
j angow. Chem., 1904, 17, 1659— 166^. (See 
1178.) ' 

I Basohio giveii three equations as repreieuting tho ohangHB 
i successively oecurring in tbe chamber, and bases whole 
I process upon the behaviour of a hypothetical tfpbs^ance which 
, lias never hern actually observed as present, while neglect- 
jug altogether another substance known to be always* praMut 
j in largo quantity (this J., 1904, 934). Ho makes no rofer- 
enco tonitrosylsulpburic acid, NOg.Stlj. OH, nor to nitrogen 
peroxide. Were hi.s theory correct, both of these fftthstanues 
would not merely be acccissory by-products, but would 
I exercise a harmful influence from the amount of nitrogen 
I the> would abstract from the proecss, and a chamber would 
be working so mucli thr belter the less nitrogen p«|OXidc it 
showed and the less “ nitrous ” the cloud of sulphudc acid 
wa^ 'rills is contrary to all experience, which shows that 
both nitrogen peroxide iiud uitrosylsulphunc acid are pre- 
1 sent in large amount in a ehamber in good work, ttud that 
[ the latter is formeil wherever sulphur dioxide and water 
in preseiiee of excess of oxygen react ou nitric oxide, 
j nitrogen peroxide, or mixtures of the two. Trautz iu his 
1 paper (this J., P.»()4, MO) on tho physical chemistry of tho 
' chamber process, deals chiefly with the reactions of uitrosyl- 
sulphuric aeid, and though ho also treats of Itaachig’s 
1 equations, and admits that nitrososulphonie acid maypoBsibly 
! occur, he has, in the author's view, not laid suftioient stress 
; oil the divergence of UjiHchig's experiments from the actual 
conditions in the ehaniher. Uaschig has, in fact, in study- 
ing tho reaction of sulphurous upon nitrous acid, left out of 
consideration the influence of the enormous exoci^s of 
atmosjihcric oxygen, which must at once convert his nitroto* 
sulphonic acid, even if it have a momentary existence, into 
nitrosylbulphuric acid. The existence of nitrososulphonie 
iicid in extremely dilute iiqueous solution in a beaker affords 
no proof of its existence in the chamber cloud, in preMQCC of 
excess (,f oxygen. His first equation, then, does not repre- 
sent a react ion really occurring in the chamber, Uegardiog 
his second, he himself admits its uncertainly. The third 
is as inaecuri.ie as the first : nitrogen dioxide, in presence 
of water and of oxygen iu excess, is quickly and com- 
pletely converted into nitric acid. Only when sulphuric 
acid of fair coneeutration is subsiituted for water, doestdiis 
oxidation not proceed to nitric acid, but then the result is 
uitrosylsulphuric acid, equally far removed from the result 
ill Baschig’s equation.— ,1. T, D. 

Chamber Process; Theory of the . F. Baschig. 

Z. angew. Chem. 1904, 17, 1777 — 1785. (See preoedimr 
abstract; and page 1178.) 

The author does admit Lung-e’s statomeut (see preoedingt 
abstract) that the presence of nitrosylsulphurio geW ih 
<-hamber is proved, and consider.s that the nitrous cttarAOter 
of the chamber acid (never higher than 0*03 per cent* pf 
NoOj) is due to simple solution of nitrogen trioxide in the 
j acid, which absorbs it in its fall through the nitrous atrao- 
i sphere. Even admitting, however, the existence of nitro^* 
j sulphuric acid, its occurrence in quantity sufficient to 
1 account for its playing any important part in the working 
I of the chamber would still bo matter for grave doubt, 
j While the author admits the necessity for an exde4s bf 
nitrous gases in order that the reaction may be cairi^ to 
I an end, he looks on the nitrous character of the ehscihber 
I acid not as the index of an uuimportant by-Teaction, hat 
1 as a necessary evil. That this evil is only necessary fbr 
1 tbe completion of tbe reaction, however, is demonftrttted 
' in the fact that the earlier chambers of a set will work ndfh 
j excess of ftulphurous acid, where there is absolntdy no 
I evidence of the production of nitrosylsalphuric acid, and 
I where indeed there is always evidence of the produeti^ of 
i ammonia— a oircumstaoce only explicable ou the author’s 
theory. If Lunge postulates in such a chamber thO 
ence of nitrosylsulphuric acid as an iuterm^idlate 
the author has much stronger grounds for aHumlng iut^rly 
tbe existence of nitroeosttlpbonic add. Moreo^,ihejid«i- 
ditiofis in the chamber are arranged to seenre, for tetdihioal 
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ends, the greatest possible speed of reaction ; hence, if we 
are to look for any of the intermediate products in the chain 
of snecessive rapid reactions, the ultimate result of which is 
the same as that of the slow reaction SOj + 0 + HnO ^ 
H2SO4, we must modify the conditions so as to letard these 
reactions, and thus secure for the intermediate products an 
existence long enough to enable us to identify them. That 
is why the author has modified the conditions so as to have 
his “ chamber in a beaker,’* and that is why he doubts, from 
the very fact of its continued existence under chamber con- 
ditions (if that existence lie admitted), whether nitrosyl- 
sulphuric acid is really an intermediate product in the 
process, and not rather the final product of a by-reaction. 
The author, then, holds to his first equation, ON. OH + 
SO2 » ON.i^OaU : It is a reaction that has been sliown to 
occur, and its occurrence under the chamber conditions 
may he looked on as certain, though the product bo rapidly 
undergoes change that it may not he detected iu the 
chambier. At least the assumption of this reaction does 
not, like the assumption of Lunge’s reaction, N^O;, + JLO 
■*■03+ 2SO2 = 2 (Is"() 2.S()3H) ascribe to sulphurous acid 
and nitrous acid, in company, the property which neither 
separately possesses, of rapidly absorbing oxygen. As to 
the author’s second equation, ON.SO.JI + ON. Oil — 
2NO + HO.SO3H, the imcertainty expressed by him and 
seized on by Lunge was not uncertainty as to whether iiny- 
thing of the kind could or did take place, hut merely as to 
whether the equation ON.SO.jll + 60N OH — 6NO + 
H2SO4 + IINO4+ H2O, involving the formation of pernitric 
acid, might not really represent the reaction occurring. 
Either reaction involves the reduction of nitrous acid with 
formation of nitric oxide. The author’s third reaction is 
traversed by Lunge, who maintains that nitric oxide with 
excess of oxygen forms, not nitrogen trioxide or nitrous acid, 
but nitrogen peroxide. Though that may be the Case with 
excess of pure oxygen, the author's direct experiments show 
that with air, even iu quantity containing four times or even 
eight times the quantity of oxygon needed to form nitrogen 
trioxide, the oxidation of nitric oxide goes no farther than 
nitrogen trioxide. Only after longstanding in contact with 
the excess of air does tlie nitrogen trioxide (itself formed 
almost iiistuntaneouhly) oxidise larlhcr to pei oxide. And 
farther experiments in which mixtures of nitric oxide and 
air were shaken up with wat(*r showed that, though nitric 
acid was indeed formed when excess of oxygen was present, | 
no excess was hufticieut to form more than one rnoleimle of ; 
nitric acid to each molecule of nitrous acid, so that the 
direct oxidation never goes further than to form nitrogen 
peroxide, which with water forms nitric and nitrous acids j 
in equiraolecular proportions. The author’s third equation, 
then, 2N() -f- O + ll^O — 2 (ON .OH), must also stand as 
experimental fact.— J. T. 1). 

Sulphates ; Complex Nature of dissolved . A. Colson. 

Compte.s rend., 1901, 139, B07 — 859. 

By comparing the depression of freezing point due to the 
dissolved sulphate of a divalent inetul with that due to the 
sulphuric acid formed from it by removal of the metal, the 
author finds that the molecule of the dissolved salt is double 
that of the solid salt, and ascribes to it the fonnula 
HS()4.M.0.M .SO4H. This formula affords a possible 
explanation of ihe acid reaction of sulphates in solution. 

~J. T. I). 

Calcium Sulphate ; Soluhiliti/ of in Solutions if 

Nitrates. A. Seidell aud J. (L Smith. J. of Phys. Cbem., 
1904, 8, 493—499, Chem. Ceutr., 1904, 2, 1530—1531. 

The solubility of calcium sulpibiite in solutions of sodium, 
potassium, magneEium, aud calcium nitrates at 25'’ C. was 
investigated. In all cases the solubility of calcium sulphate 
in solutions of the nitrates was greater than in those of the 
corresponding chloride.s (this J., 1902, 257, 549). Calcium 
nitrate diminishes the solubility of the sulphate. In sodium 
nitrate solution, the solubility of calcium sulphate rises to a 
maximum aud then diminishes. In concentrated solutions 
of potassium nitrate, the amount of calcium dissolved is 
greater than that conespouding to the dissolved sulphuric 
acid, owing to the formation and separation of syngeiiite, 
CaK2(S04)2.H30 (See also this J., 1904, 665.)— A. b. 


Double Chlorides of Iron and Alkali MeteUsj Conditioue 
qf Formation and of Solubility of — , F. W. Hinrichsen 
and E. Sachsel. Z. physik. Chem., 1904, 50, 81—99. 
Solubility determinations of mixtures of sodium and ferric 
chlorides, and determinations of the expansion of the solu- 
tions on heating, showed that between 0° and 60° C. no for- 
mation of a double chloride takes place. Potassium chloride 
and ferric chloride form a double salt, FeCI3.2KCl.H2O, at 
21° C. If potassium chloride is present in excess, mixed 
crystals of potassium and ferric chlorides separate. The 
transition temperature for the formation of the double salt 
is between 22° and 22*5° C. Caesium chloride and ferric 
chloride form two double salts at 21° C., the compound 
FeCla-SCsCl . II.2O, when excess of caesium chloride is 
present, and the salt, FeCI;j.2C8Cl. H2(>, in presence of 
exces.s of ferric chloride. The authois were unable to 
isolate the compound, FeClH.t'st’l.^HjO, described by 
P. T. W'alden. The temperature of formation of the red 
double salt, Fef 'I3 . 2Cs(’l2 . HoO, is 39 . 5° — 39 . 8° C. A curve- 
ilittgrara is given showing the solubility of caesium chloride 
iu water at temperatures from O'* to 40° C. The saturated 
solution contains at 0*3° C,, 61*9 per pent. ; at 10° C., 63*5 ; 
at 20^' C., 04*9; at 30° C., 00*3; and at 40° C., 07*4 pev 
cent, of caesium chloride. — A. S. 

Tellurium ; Action of IlydrtHjen Peroxide on . 

A. Guihier and F. Itesenscheck. /. anorg. Chem., 1904., 
42, 174-176. 

The authors have succeeded in preparing telluric acid from, 
tellurium, by dissolving the metal in potassium hydroxide 
solution and oxidising it with hydrogen peroxide. To the 
red solution of potiissiuin telliirido obtained by dissolving 
pure tclluriurain a pure 30 per cent, solution of potassium 
hydroxide, three limes the calculated amount ol a 10 per 
cent, solution of hydrogen peroxide was added. A vigorou.'- 
reaction took place, the solution liecomiug colourless, and a 
small quantity of metallic tellurium sepaTuting. The 
oxidation was completed by vigorously boiling the solution 
lor about half-an-bour, the separated tellunuui was filtered 
off. the solution eoneentrated, and a large excess of coii- 
centruted nitric acid added, wlieivby telluric acid separated 
gradually in the form of a white crystalliue powder — A. S. 

Sodium Vanadate Liyuors } Purification of . Obser- 

vations on the fndustrutJ Separation of Metals by douhh 
Decomposition, llerrcuschiuidt. Comptes rend., 1904, 
139, 862-864. 

In purifying a liquor containing sodium vanadate aud silicate, 
if an acid he added, there is no precipitation unless the liquor 
be concentrated ; and if it be so, vanadic acid aud silica are 
precipitated together. By the author’s plan (thisJ., 1904, 
1094) of adding vanadic acid, the silica alonu is precipitated,, 
and the operation can be carried out in dilute solution. The 
principle here illustrated, of purifying the solution of a 
metallic, salt by precipitating the impurities by means of 
the oxide or other compound of the metal in question, is 
one of wide industrial application, and may even be useful 
occasionally as a laboratory method — J, T. D. 

Flowers of Sulphur and Sublimed Sulphur. Domergue. 

J. rharra. Chini., 1904, 20, 493—499. 

The form assumed by sublimed sulphur is shown to depend 
upon the temperature of the condensing chamber. When, 
j the process of buhhmatioii first commences, the difference 
' of temperature between the vapour of the sulphur and the 
j air of the chamber is great, consequently immediate con 
densatiru takes place, and ihe sulphur is deposited in a 
spheroidal or vesicular form. As the process proceeds, 

I ami the temperature rises, condensation takes place more 
slowly, and crystalline particle*- as well as spheroidal 
I sulphur are deposited. Ultimately with further increase of 
temperature the sublimed sulphur at first formed, is melted,, 
and, ou cooling, forms friable blocks or masses which ate 
wholly crystalline in structure. Since the commercial 
value of sublimed sulphur depends upon the proportion of 
the spheroidal form it contains, which is the allotropie 
condition insoluble in carbon bisulphide, it is suggested 
that that solvent should he employed for determining the 
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value, and that the leim "flowers of sulphur” shmiM Ko 
reserved for the product which shows not lesl than M ntr 
cent, of the insoluble variety at the timo nf 
and valne of commercial samp log be based Vpon 

this standard. Thus a sample containmg 30 per cent^of 

insoluble sulphur should be described for trade purpose as 

confammg 90 per cent, of “ flowers of sulphur.” ^ term 
" aubhmed sulphur ” should be applied to the whole mod,™ 
of sublimation without regard to its physical couditiC 

— J. O. 11. 

Po^si^ Fem^i/amd,: I Influe, ue of Anode on Elec- 

^olytic Oxidation of . A. BroLd.et and J. Petit 

XI. A., page 1222. 

Iron Cyanogen Compounds , Bine . K. A. Hofmann, 

O. Heine, and F. Hochtlen. n ., pa^re ]209. 

Phosphntea ; Colorimetric Dcferminalton of - 

0. Schreiner and B. E. Brown XX HI., page 1240. 

English Patfnts. 

Oxygen; Preparation of . (;. F. Jaubort, Pans. 

Eng. Pat. 26,148, Nov. 30, 1904. Under Intcriut. Conx,. 
July 3, 1903. 

See Addition, of July 3, 1903, to Fr. Pat. 325 r)‘>T of • 
this J., 1903, 1348.— T. F. B. ’ ‘ 

Nitrogen and Oxygen from Atmospheric Air ; Apparatus 

for the Separation of . 1{. P. Pictet, Stcglit/.. 

Germany. Eng. Put. 14,431, ,Tiinc 27. 1904. Under 
Internat. Conv., June 27, 1903 




which passes into a chamber to which air is admittedp 
arsenitms anhydride being formed and deposited. Air ia 
aspirated through the entire apparatus in such manner as- 
to lead the vapours through a series of large oondentioff 
chambers, and then through complementary ohamben ih 
special construction. Lastly, the yapouri are led up a coke 
tower, sprayed at the top wdth water. The sulphurous acid 
thus collected, is treated with limeKtone.— E. S. 

Carbonic Aeid; Obtaining from Solutions of Bi- 

carbonate. Cliem. Techii. Fabr. Hr. A. 11. Brand and Co. 
Fr. Pat. 344,744, July 9, 1904. 

The alkali bicarbonate solution, mixed, if necessary, with 
soap or grease, to make a lather, is fed continuously tbroi^h 
a tubular appanitus, heated by gases from a furnace passing 
through a ciuitraJ horizontal pipe. The froth produced 
passes to a cooler, where it is cooled by the incoming liquid ; 
the froth subsides, the liberated carbon dioxide being 
eollected and the residual solution of mouocarbonate used 
for absorbing carbon dioxide from gases of combustion. 

—K. S. 

Carbonic Acid ; Process for the. Storage and Transport of 

in a Solid State and at a Low Temperature, 

Gebr. lleyl and Co., and A, Wultzc. Fr. Pat, 344,957, 
July 19, 1904. 

As the carbon dioxide is stored in the solid State, the 
recipients need not be of great resisting power. The 
recipient shown in Fig. 1 is provided with a double envelop- 

' Fjg. 1. 


See Addition, of June 27, 1 903, to Fr. l^it. 322,600 of 1 902 ; 
this J., 1904, 371.— T. F, H. 

Unitih) Statks IAtents. 

Barium Hydrate; Manufacture of , F. Jalm, 

Assignor to Harrison Bros, and Cb. U.S Pat. 775,752, ' 
Nov. 22, 1904. XI. A., page 1223. 

Bisulphite Liquor; Apparatus for Preparing P 

Drewsen and J. Parent, Assignoia to Drewsen-Pareiit , 
Construction Co, Shawano, Wis. U.S. I*rft. 774,869, ! 
Nov. j5, 1904. I 

Ak elongated closed tank with a Mibstantially flat bottom i 
has its liquid supiily at one end. and ga^ supply and di.s- 
charge port nt the opposite end. 'Here are agitators, each | 
consisting of a shaft provided with blades in and across 
the tank, and each having a darn in the tank’s bottom 
behind it. 'I'here are also lomovahle pipe sertions ha\iug 
return bends suspended in the tank, from a bar resting on 
it.s edges, and adapted to carry ‘‘ temporatuie controlling , 
water” through them. — E. 8. I 

French Patents. 



Hydrochloric Acid and Sulphuric Acid; Process for the 
Production and S mull a neons Separation of - — . Con- 
sortium fur Elektrocheui. Ind. 8econd Addition, dated 
June 27, 1904, to Fr. Pat. 335,496 of Aug. 24, 1903. 
(See this J,, 1904, 252 and 606.) 


For acide sulfurique aqucux ” in the second sentence of 
the second paragraph the spec ’fication oi the main 
patent, read “ iicide munatiquc aqueux.” — E. S, 


Products having great Affiraiy for Water [Sulphuric 

Anhydride, ^c.] | Procesn foi the Condensation oj . 

A. H. Perret. Fr. Pat. 314,964, July 19, 1904. 


The products, such as sulphuric and phos])horic anhydrides, 
arc distilled ia a retort communicating with reccuers. not 
sealed, but surrounded by materials not readily conduclmg 
heat and into which receptacles air, cooled and dried, 
is passed as it issues from a chamber lu which a strong 
solution of calcium chloride, for instance, is continuously 


showered down. — E. S. 


Arsenion. Acid, Apparatus for "j;: f 
from Ores. E. Biguet. Fr. I’at. 34.),06.% July .3, 

The appanitus iacliidi’s a series of muffles, in which the 
arseniej ore is so heated as to sublime the nrseme, 


i enclosing an empty space b, for reception of a refrigerating 
mixture, such as a mixture of carbo^i dioxide and ether ; 
the outer layer c is of some non-faeat-coiiducting material. 

' 'J’he cimtinual evaporation of the cooling liquid maintains 
the carbon dioxide within the recei»tacle in the solid state. 
g and are safety valves. A small apparatus for aspira- 
tion and compres.sion is set within the 8i>aoe h, the piston 
to which is actuated from e outside the apparatus, as shown. 
The vapours arising from the volatile mixture are aspirated 
at I, through th<‘ tube k, and are compressed and liquofted 
by means of the tuyeres m in the evaporating chamber, the 
process continuing as long as the motive force l« applied, 

' A force-pump, o, n, serves to r(‘inove (he solid dioxide, wbioh 
mav be conveyed into the steel cylinder shown in Fig. 2, 
fitted with double envelope, &c. like that represented In 
I Fig. 1. Huch cylinders arc provided with meant for charg- 
I ing and discharging similar to those in ordinary use for 
storing and conveying liquid carbon dioxide.— E. S. 

Ammonia; Manufacture of H. C. Wolteredk* 

I Fr. Fat. 345,399, Aug. 6, 1004. 

j A MIXTURE of air and steam is caused to act upon peat heiilad 
in a retort at a temperature not higher than 550^ C., 
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preferably, at about 400° C. Other suitable carbonaeeous 
eubstances, such ae coke, lignite, &c., may be substituted 
for peat in the process. The distilled products may contaiD,^. 
besides ammonia, tar, hydrocarbons, acetic acid, &c. Com- 
pare Eng. Pat. 2461 of 1902 and Fr. Pat. 332, .591 of 1908 ; 
this J., 1903, 695 and 1248.— E. S. 

Sulphur and Cyanides from Gas-purifying Materials 
[Spent Ojcideli ; Process and Apparatus for Extracting 
— — . J. J. M. liecigneiil. Fr. Pat. 345,071, July 28, 
1904. 

The spent oxide, placed in a closed vessel, is extracted by 
means of “hot be?i 2 !ene, particularly toluene heated to 
100*^ — 110° C. ; ” the hot solution of sulphur is passed 
through a filter of animal charcoal, to remove the dissolved 
tarry matters, and is then cooled, to cause the precipitation 
of the sulphur ; and after filtration the toluene is again 
used for extracting a fresh quantity of spent oxide. The appa- 
ratus list'd is connected together in such m manner as to 
prevent loss of solvent at any jxiint ; the extraction vessel 
and filters are fitted with steam jackets, so that any solvent 
present may be distilled o£E and recovered before tlie vessel 
is opened for renewing the contents. The extracted oxide 
is heated with lime in a clohe<l vessel, in order to obtain the 
cyanide directly as feirocyaiiide of calcium. — H. B. 

Air and Gaseous Mixtures ; Separating into their 

Elements. Soc. PAir Liquide (Soc, Anon, pour TEtude 
et I’Exploit. des Proceclcs (J. Olaude et It. J. Levy)i 
First Addition, dated July 29, 1904, toE’r. Pat. 338,842, 
of June 3, 1903. 

Cbutain corrections are made to the drawing given in the 
main patent (see this J., 1904, 823) m reference to the 
overflow tube.— -E. S. 


Vin.-GLASS. POTTEEY. ENAMELS. 

Dei’Urif cation. W. (Jiiertler. Z. anorg. Chem., 1904, 

40, 268—279. 

Crrtai.v substances can he obtained in the form of 
“ glasses ” by rapid cooling far below the meltiug point, 
from the molten state. The time - temperature curves, 
plotted from tiie results obtained by slowly healing these 
glasses in the eJeetric furnace, show a sudden upward 
bend, almost parallel to the temfierature axis, indicating 
the point of devitrification, /.c., when conversion of the un- 
stable non-crystalline vitreous form into the crystalline form 
occurs, with evolution of heat. This change is a non- 
reversiblc “ explosive ’’ action. The following devitrification 
temperatures were determined ; — Sodium silicate, 5.50° + 
20° C. ; cobalt borate, 640° + 20°; copper borate, 675° + 
15° ; manganese borate, 670° + 20° C.. — T. F. B. 

Plastic Clay ; Is the Shrwkage and Porosity of in 

Firing^ of a Mechanical or Chemical Nature / E. Berdel. 
SpreeWal, 1904,37, 17.55—1757; 1792—1795. 

FKOAr experiments made with Halle clay and Zettlitz 
kaolin, it appears that the felspar solidifying from the fused 
mass is of lower specific gravity (by nearly 0-2 per cent.) 
than the natural product, the change beginning first at a 
temperature between Seger cones I and 2, and decreasing 
up to the fusing point. Th:} specific gravity of quartz 
gradually and continually diminishes on heating. The 
shrinkage and porosity of Zettlitz kaolin undergo modifica- 
tion at about the same temperature as felspar. The effect 
of felspar on closeness of texture can be detected at Seger 
cone 1, and justifies the addition of this substance, even to 
stoneware bodies fired at a hm temperature. Its action at 
low heats undergoes a change coinciding with the change in 
specific gravity. I'he influence of felspar varies directly with 
the fineness of division, so that when very finely ground 
spar is added in quantity to Zettlitz kaolin the latter is 
rendered very' close in texture, at about Seger cone 2. At 
low firing heats the expansion of quartz diminishes the 
shrinkage and close texture of the clay substance, but the 
action is less pronounced at the “ turning point ” (Seger cone 
— ") already mentioned, whilst at higher temperatures the 


porosity and dimensions of the ware increase. The maxi- 
mum porosity is attained when quartz and clay substance 
are in equal proportions, and diminishes with further addi- 
tions of quarta^, which, however, acts le«8 effectually in 
proportion as it is more finely ground. Halle clay is less 
influenced by heat than the earthy Zettlitz kaolin, but the 
influence increases as the sand is removed by levigation. 

A specific feature of plastic clays is the increa.sed closeness 
of texture at Seger cones 09 and 1. Halle clay contains 
considerable quantities of silicate fluxes, which must he 
classed as “ clay substance.” The addition of quartz 
counteracts the influence of firing, the reverse being* the 
case with felspar. A small amount of quartz neutralises 
the aforesaid decrease in porosity, small amounts of felspar 
having an entirely opposite effect. This behaviour indicates 
that the increased closeness in Halle clay is due to finely 
divided fluxes. The finest non-plastic particles of this clay 
I are particularly rich iu these fluxes, and when mixed with 
Zettlitz kaolin impart to the latter qualities similar to those 
of Halle clay, thus indicating the imiiortant part they play 
I in the last named. From these particulars it is concluded 
that the behaviour of plastic clays on firing is in iiart due to 
the chemical action oi the contained fluxes. No difference 
in jninciple, however, can bo found m the action of fire on 
plastic and non-plastic clays. — IJ. S. 

United States Patents. 

Glass; Apparatus for Manufacturing , A. K Wilson 

and L. M. Dull, Assignors to A. B. Cionloii, F. N. Dull, 
and W. E. Ditlenhavcr, all of 'I'ohido, Ohio. U..S. Pat. 
775,740, Nov. 22, 1904. 

A uKSKJivofR extends through a side wall of the tank for 
the glass, the reservoir being pro\ided witli an inlet eom- 
inunicating with the interior of the tank, and with a discharge 
conduit leading from its lower portion. Means connected 
with the expo.sed portion of the reservoir aie provided foi 
supplying air under pressure to the interior, so as to operate 
a check -^u]ve .situaled within the reservoir and controlling 
the inlet. A healing chamber, within which is placed a 
burner, surrounds a portion of the reservoir. The top of 
this ehaiiihcr constitutes a mould-receiving platform. 

—A. CEL. 

Granite [Gfus.s] ; Manufacture of Artificial — — . 
li. A. Garchev, Pans. U.S. Pat. 776,460, >sov. 29, 1904. 

See Fr. Pat. 325,175 of 1902 ; this J., 1903, 697.— T. F. B. 

b^KENCii Patents. 

Gas Furnace for Glass ^Vorks; .1 Highly Hegeneratiee 

Circular . C. Desclles. E>. Pat. 344,894, July 4, 

1904. 

The luruace described is for pots, and is heated by a gas- 
geuorator. A direct regeneration of the lieiit produced by 
the combustion of the gas and air in the arch of the furnace 
is effected by introducing and circulating air, from without, 
thiough chambers or inlets arranged in the whole mass of 
masonry, which is heated by the process of combustion. 
The air inlets, and flues for tlie escape of the products of 
combustion, are arranged in the pillars forming the open- 
ings for the mouths of the pots, and in the pillars of the 
arches of the furnace — W. C H. 

Gas Furnace for Glass Works; A Circular Highly 

licgenerativc . C. Deselle. First Addition, of July 

26, 1904, to Fr. Pat. 344,894, of July 4, 1904. 

This addition to the principal patent refers, first, to the 
arrangement, in the central column of the pot furnace of the 
air- and gas-channels so that these may be coupled two and 
i tw'o. To allow for the contracted width of the single channel 
formed by the union of an air- and a gas-channel, an increas- 
ing depth is given to the channel towards the centre of the 
column. In order to catch glass from broken pots, onei or 
more receptacles are urrangt d outside the furnace, in such 
a way that the glass can flow from the ‘‘ siege” down a 
channel into the receptacle, the bottom of the channel being 
luted with a vertical tile, to prevent escape of gas from the 
furnace, which tile is pushed off, when necessary, by. the 
weight of glass behind it. The claims also include details , 
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g>B Channels in the n-nlls and 
«ch of tank fumaoes, m order to attain in them the hinh 

ssibisrrs"'"" *■ .cs; 

n • . 0/ finer Amds of , tuch m CryM, Ac S 

O. Kiclmrdson, juii. Fr. Put. 845,256, April 7. iy04, * 

Sbk U.S. Pats. 756,409 and 766,771 of 1904: this .1 190i 
489 and 866.— T. F. B. ’ ^ ’ 

Glassware ; Process Jor Making . J. p j 

Fv. l‘at. :u:., 097, July le! 
1904. Under luteniat. Gonv., July iG, 1903. 

Seb U.S. Pat. /56j558of 1904 ; this J., 1904,490. T.F. B 


Building BloHdia ,* Method MaMufactiaing JiiMt 
Materials including llgdraulic Cement H* Wardea, 
^ Prederioksburg, Va. U.S. Pat. 775,588, Nov. 92. 1904. 
In order to hydrate the oeiu^nt ii\;the building blocks 
without washing out the soluble constituents of the blocks, 
the latter are placed in intimate contact with (i.c.. Upon) It 
Rubatanoe haviog the capacity of absorbing wateriby capillary 
attraction, and so that the lower portion of the substanpe is 
inamersed in water of a constant depth. The portion of 
the substance connecting the part immersed and that in 
contact with the blocks is arranged so that the flow of 
water through it will be induced solely by capillarity, and 
not by gravity, whereby an excessive .supply of water to 
the blocks is avoided. — A. G. L. 


Continuous Kilns; ylrr</Wf/emcM< to obviate tin- Csr of 
Stoves, hitherto einploged for the Drying of Ceramic 

Articles about to be Burnt in . Soc. P'errusson fils et 

Desfootaines. Fr. Pat. 345,818, Aug. 2 , 1904 . 

Tub heat of the products of combustion in the hotter 
chambers of a continuous kiln is used for diyiiig articles 
which arc placed in the cooler cliamhcrs read}' to be 
burned. The hot gases arc conveyed by a system of pipes 
from a hood, luted with sand on to the roof of a hot cham- 
ber, to down-pipes leading into a chamber Blled with 
articles to be dried. When necessary, the heat of the 
gases cun be reduced by the admixture of cold air, admitted 
to the pipes through a valve.— W. H. 


IX-BUILDING MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

English Patents. 

Building and Decorating Materials, A. Silbiger, bondon. 
Eng. Put. 21,618, Nov. 12, 190;j. 

Fbom 90 to 75 per cent, of Portland, Roman, or other 
hydraulic cement is mixed with 10 to 25 jier cent, of 
asbestos, kiebclguhr, or vegetable tibre in a humid state, 
and the mixture moulded by a pressure of about 1 ton per 
sq. in. into slabs of the required size. A mixture of 80 per 
cent, of cement and 20 of asbestos, Ac. has been found to 
give good results; but part of the cement may in some 
eases be replaced by lime. Wire netting, perforated zinc, 
Ac. may be laid between two thicknesses of the material 
whilst still in the humid state ; or a .sheet or board of 
asbestos, cardboard, &c. may be glued to the finished slabs. 
The slabs may also be secured to vuioden or other Iraines, or 
they may be mounted directly on the bi’icks, if it is desired 
to cover walls, — A. G. Ti. 


Roofing or Flooring ; Fle.rible — — . L. C. Rugea, Bouad- 
1 brook, N.J., and H. Abraham, N.Y., Assignors to The 
: Standard Paint Co., Bouudbrook, N.J. U.S. Pat. 775,635. 

I Nov. 22, 1904. 

“ A sDiTAiiLK flexible fabric ” is impregnated with u heated 
hydrocarbon mixture to produce a loundation. In the 
presence of heat and pressure a coloured facing, consisting 
of a pigment ami a carrier or flux containing a resinous 
holly and a fatty body, is then applied to the foundation in 
a jdastic condition, so as to cause the facing and foundation 
to interlock. — A. (1. L. 

! Weatherproof Coverinq, L. C. Rugen, Boundbrook, N.J., 
and II. Abraham, N.Y., Vssignors to The Standard Paint 
j C'u., Boundbrook, N.J. U.S, Tut. 775,636, Nov. 22, 1904. 

^ To a suitable foiimlation is applied a permanent facing 
I eoiitainiug a pitch or bitumen of a brownish colour when 
I examined m a thin la>er, and uRo containing a pigment 
‘ adapted to become plainly visible, or to be developed by 
' atmosjiherie influences; to this permanent facing is then 
applied a temporary facing of about the same colour as 
, the final colour of the permanent facing, the temportiry 
! facing being adapted to b(^ removed by exposure to the 
atmosphere. — A. G. h. 

I 

I Brick ; Itcfractorg . W. F. B. Berger, Assignor to 

The American llauxite Co., both of Little Rock, Ark. 
j U.S. Rat. 775,887, Nov. 22, 1904. 

; 'J’he brick is made of calcined American bauxite and 
j about 20 per cent, of fire-clay, which acts as a binder. 

I -A. G. L. 

! Compositions [Plasters] from Calcined Ogpsum; Manu- 

\ facture of . L. Mack, Stuttgart, Germany. U.S. Pat. 

1 *776,076, Nov. 29, 1904. 

( .Ske Eng. Pat. 12,584 of 1903 ; this J., 1903, 9.52.— T. F. M. 


Masonry or Brickwork of Furnaces, Ovens, Pipes, Retorts, I 
and the like; Manufaciurc of a New Pnlverulent ! 
Product for Coating and Joining . L. E. Muller, ■ 

Paris. Eng. Pat. 15,057, July 5, 1904. Under Interuut. | 
Conv., July 8, 1903. j 

Sek Fr. Pat. 338,914 of 1903 ; tliis J., 1904, 98.5.-~T. F. B. 

United States Patents. i 

Non-conducting Coverings, Blocks, and Slabs ; Manufac- 
ture of . 11. C. Michel!, hoiidon. I .S. I ats. 

774,946 and 774,947, Nov. 15, 1904. 

See Eng. Pats. 21,386 and 21,387 of 1902; this J., 19o4, 
188 . 


Building Material; Artificial — A, Seigle, Lyon- 
Monplaisir, France. U.S. Pat. 776,430, Xov. 29, 1904. 
See Addition, of June 4.1908, to Fr. Pat. 323,666 of 1902; 
this J., 1903, 1294. -T. F. B. 


Cement; Method of Making White . E. Oogler, 

Podgorze, Austria. U.S. Pat. 794,840, Nov. 15, 1904. 
See Eng. Pat. 388 of 1904 ; this J., 1904, 443.— T. E, B. 

Cement Kiln ; Rotary . T. A. Edison, Llewellyn Park» 

N.J. U.S. Put. 775,600, Nov. 22, 1904. 

See Eng. Pat. 4735 of 1902; this J., 1903, 367, — T. F. B. 


Brick or Stone, Artificial; rrocess of ; 

L. 1'. Kwiatowski, New I'ork. «>■ let. .7.., 22., 

Nov. 15, 1904. 

Thb bricks, &c. are mBdo from lime “"'J 

taneously incorporating and powdering '® , ■ j 

unelaked limc and part of the rand in ita nature! moist 

condition, and then adding the „f 

together with suflicient water to comp e 

thi lime. The mixture obtained is ■.""f 

to the action of »te|iai under pressure imp tg 


Cement ; Method of Burning . M. Williams, Loudon. 

U.S. Pat. 775,693, Nov. 22, 1904. 

See Eng. Pat. 10,853 of 1902 ; this J., 1903, 629.— T. F. B. 

Fiibncii Patents. 

Stone, Artificial ; Manufacture of a Plastic Material fgr 

Making . R. Heusch. First Addition, of July U, 

1904, to Fr. Pat. 341,660, of Mar. 26, 1904. 

500 OEMS, of powdered slag or slat© are mi»4 witli iSf) 
grms. of magnesite and 100 grms. of pure saufl; 
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the mixtare 100 c.c. of 96 per cent, enlphuric acid ai^ I 
140 c.c. of ma^esium chloride nolution at 80^ B. are | 
added, with constant stirring. The mass is then placed in l 
moulds and allowed to harden. A more even product is 
obtained by mixing 600 grms. of slag or slate powder with 
150 grms. of magnesite and adding 180 c.c. of maguesiiim 
chloride solution at 30" B.—A. G. L. 

Imitalions of Marble hi Planter and Cement f Process for 

the Manvfacture of . 1{. Hiilsberg. Fr. Fat. 344,912, 

July 18, 1904. 

Imitation marbh* articles made of plaster or cement, when 
withdrawn from the mould, are subjected for about 24 hours 
to the action of an alkaline solution, such as a “trebly 
concentrated solution of ammonia” (sp. gr. 0*910), and 
are washed with wafer iininersed for about 24 hours in a 
solution of niagiiesiiiin sulphate and sodiuni phosphate, tlien 
dried and, if necessarv, impregnated with paraffin. — W. (Ml. 

Works of Art [Inalation Marble'] and the Itkc ; Process 

for Manufactwing . II. J. 1*. Diima.s. Fr, I*at. 

345,337, Aug. 3, 1904. 

Ske Eng. Fat. 20,568 of 1903 ; this J., 1901, 1029.— T. F.B. 

Pavements free fnm Dust ; Process for rendering . 

Chein. Werke Mugein b. Dresden, G. m, b. II. Fr. Fat. 
34.'>,067, July 23. 1904. 

To prevent the formation of dust, the materials used for 
the construction of tin* pavement are moistened and 
impregnated with lye, [ireferably that obtained in the inaiin- 
facture of cellulose. The materials may be moistened and 
impregnated before, during, or after the laying of the pave- 
ment. The resinous substances contained in the lye are 
said to act as an adhesive between the dust and the 
materials.— VV. C. II. 

Plaster} Method of Rceivifying Old . E. Fiiiipy. 

Fr. Fat. 315,544, Aiig. 12, 1904. 

Old plaster, without previ<)us grliidiug, is stacked up in 
furnaces similar to those used for Imruing new plastei, 
with the larger pieces at tlie bottom, and the sinalkr above, 
and burned until dehydrated. The combustible is placed 
either in temporary flues built up of lumps of the idd 
plaster, or on the ground (or on bars) under a grating 
which supports the plaster to be burned. — W. C. H. 

Sand and Cement ; Setting of Mirtures of . F. Chan. 

Fr. I’at. 345,122, July 26, 1901. 

According to tbi.s invention, ordinary water used for the 
setting of mixtures of sand and cement is replaced by lime- 
water, which is said to react chemically with the silica of 
the sand and cement, and thus improve the setting of 
the mortar. — W. C. 11. 

Cement ; Rotary Furnaces for the Manvfacture of . 

F. L. Smidth et Cie. Fr. Fat. 345,419, Aug. H, 1904, 

In rotary cement kilns, in the upper part, in which the raw 
material introduced uiidergocs drying and preliminary 
heating by the action of the sensible heat of the products 
of combustion, partitions are arranged, radially or otherwise, 
to turn over the material and increase the surface of contact 
between it and the products of combustion. The partitions 
may be corrugated &c., to increase the surface. — W. C. H. 


X.-METALLUEGY. 

Blast- Furnace Charging Apparatus ; Special Forms 

of . T. F. Wilherbee. Amer. Inst. Mining Eog., 

Sept. 1904. 

A DESCRIPTION is given of some special forms of charging 
apparatus for blast-furnaces, the more efficient of which 
consist in principle of a double bell combined wdth a hopper. 
The author suggests, that by means of such devices, the 
charge conld be introduced nearer the centre of the furnace, 
and that by having a more resistant column of material 


there to blow against, better results might be obtained, 
since the tuyere-area could be reduced, and thus the 
“ wandering ” of the blast minimised. — A. k 

Dry Air Blast ; Influence of on the Working of ike 

Blast-Furnace. A. Lodin. Coraptes rend., 1904, 139, 
922—925. 

The work of Gayley (this J., 1904, 1148) is in contradiction 
to the views hitherto held as to the importance of the 
moisture in the blast; but the striking results he has 
obtained are probably due to the special circumstances 
under which he worked. The total “ heat-bills ” for the 
two cases quoted by him show a difference due to the heat 
of decomposition of the moisture repu^senting 2*8 percent, 
of the total heat evolved, and it is not obvious how the 
.saving of this should effect an economy of 19*8 per cent, in 
the coke used. This heat, however, is absorbed in the 
immediate neighbourhood of the luy^^cs, where a very high 
temperature is necessary, and where the only portion of the 
heat available is that given out between the temperature of 
the burning fuel and that of the burning slag or pig; this 
diflerence is never very considerable, heiuiiise tlie carbon k 
here burnt only to monoxide. Hence small subtractions or 
additions of heat here will have a very im])3rtant influence 
'on the coke consumption. In the Isabella furnaces, with 
which Gayley worked, this influence is exaggerated by the 
low temperature of the blast, and the rise of lOO"" C. iu the 
blast-temperature resulting from the drying, is largely respoii- 
hihl(‘ for the improved results, lind the blu.st been heated to 
500^ C., instead of being dried, probaldy the same improve- 
ment would have resiilied. In Europe, where the blast is 
heated to 700° — 8()0"(', tin' effect produced by previous, 
drying will almost certainly he much less than that obtained 
by Gayley. — J T. I). 

Dry Air lilast ; Fmployment of , tw Blast Ihirnnnres. 

H Le Chatelier, (’oinptes rend., J90-I, 139 , — 927. 

The economy in fuel — 20 per cent. — staled by Gayley (this 
I .1., 1904, 11 18) to lesult from the removal of tin* moisture 
j from the iiir of tlie 1)1 hs( is four time- as great as the amount 
due to the saving of heat which, w ith moist air, is spent in 
dissociating the water vapour and reacting with it on the 
coke ; so that if the economy he veal, its cause must be othei 
than that to which (iayley attributes it. It is to be borne in 
mind that the* consumption of fuel varies greatly with the 
temperature at which the furnace is worked ; and if the dry 
blast, for example, gives a pig containing less salphiir than 
the moist blast at the same temperaf ure,, it will be possilih* 
with the dry blast to work at a low'cr t< mperatiire than with 
the moist, thus saving fuel, and yet pioduco an equally pure 
pig. if this he the true cause ot economy, then it does not 
follow that the same economy w^ill result, as the author 
concludes, from the use of dry air in other operation^, such 
as the Jlesserncr process. It si-em- highly probable that 
the use of dry air will jtroduce a less sulphurous pig; foi 
the sulphur exists chiefly in the cok* , and with dry air will 
burn to sulphur dioxide, which will be oxidised and absorbed 
by the lime in tha flux and will go into the slag, never 
reaching the spongy iron in the luj’ers above, whilst in 
preseiii'eof h3dir.gen derived from the moisture, phenomena 
of equilibrium will be produced, and the gases will contain a 
certain proportion of hydrogen sulphide, which will in part 
at least reach and he absorbed by th^* spongy reduced iron. 
The author has found that calcium sulphide, heated to 
coo" in a stream of dry carbon monoxide, gives off no 
gas that will blacken a strip of heated silver or a solution of 
sdver nitrate ; but when the carbon monoxide is mixed with 
water vapour or hydrogen, both the metal and the solution 
arc rapidly blackened. — J. T. I). 

Cast Iron ; Manganese Ore as a Desulphurising Agent in 

the Smelting of . Wedemeyer. Stahl ii. Eisen, 1904, 

24, 1377—1380. ' 

Trials in reverberatory and crucible furnaces gave 
confirming those obtained in the cupola (see this J., 
1904 , 1149 ), and show that the use of expensive manganese 
ore tis a desulphurising agent for cas* iron is irrational. 

— A.&. 
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1904, 139 , 859—862. 


EiCTAiN metals, especially copper, when place, I in water 
kept couBtfinUy aerated m presence of iron, accelerate 
j,n:eally the process of rusting ; whilst others, such as tin lead 
erne, m^ganese, aluminium, and magnesium, retu’rd it' 
These effects are uot due to the metal, but to minute 
quantities of oxide or hydroxide in solution ; for water 
which has been for some lime in contact with the metal 
produces the same effect as that which contains it. rerrit- 
oxide itself exerts an accelerating influence on rustinir 
rrominent among those which exert a paralysing intiuence 
is arsenious oxide ; in presence of this oxide, the rusting is 
either stopped or greatly retarded. In the latter case, ferric 
arsenite is formed in a colloidal state. Arsenic iientoxide 
aiid orpimeiit, if present to the exient of I per cent., also 
act as retarders. Most dissolved salts, in consequouee of 
their (dectroHtic dissociation, greatly incroase the rapidity 
of rusting. ( Irganic substances vary greatly in their action*; 
■sugar, phenol and resorcinol accelerate it, whilst alcohol, 
methjl salicylate, &c., retard it. Tlie tinned or galvanised 
cans in which denuturiMl alcohol is delivered often rust 
badly ; this forms an obstacle to the use* of such spirit for 
motor cars, llenatured alcohol is almost always made from 
the first runnings of the distillation, and hence contains 
aldehyde, ethyl acetate, and traces of acetic acid To it is 
added impure methyl alcohol, containing acetone and methyl 
acetate, together with (if it is to he used for motor cars) an 
equal volume of light coal-tar spirit. This last is tin- 
substance which is most ai'tive in causing rusting. The 
aldehydo and esters do not provoke oxidation, hut tln-y 
attack the yJnc or the tin, and then the iron; aud the 
metallic acetates formed then start the oxidation. Arsenic 
compounds suggest themselves as a remedy for this ; alcohol 
die.solves only traces of arsenic itself, it di^bolves much 
more considerable (piantities of its oxidised compounds. 

— J. 'T. r>. 


m ordinary hydraulic olaiaifler, from which the inner ooiief 
have been remored. The high content of lime (added 
during the ernshing of the ore in the cyanide solution) in the 
pulp is a source of trunhle, both hy its coagulating effect on 
the slime, causing the latter to settle with the sand, and by 
giving rise to the formation of an excessive quantity of 
froth or foam. In charging the sand-vats, the system ot 
* drv-filling ” is adopted, the pulp being fed into the empty 
vat. and tlie solution continually drained off until the vat is 
full of sand. The advantages of this method are that — 
(1) The slime in the pnlp is uniformly distributed with 
the Mind, whereby the percolation of the solution through 
the charge is favoured. (2) During the tllUng a largo 
ipuintityof Rolution jinsses through the sand, thus increasing 
the evtraetion. Two methods of slime treatment are in 
use. Ill the first the treatment is completed in the vat into 
which the pulp is first charged, the agitation being effected 
by means of eompressed air. In the second method, the 
slime is reneatodly transferred from one vat to another 
(generally 3 or 4 times), and the charge is iigitatcd by 
^ means of centrifugal pumps.- -A. S. 

j P/nfiuum ; VotaiUimtion of . (1, A. llulett and 

II W. iJerger. J. Amtir. Cliem. Soc., 1904, 20, 1512 — 
1.515, * 

TnyriNUM begins to volatilise in air at about 800 'C., and the 
action increases markedly as the temperature rises. In a 
vacuum or an atmosphere free from oxygen, there isnovola- 
I tilisatioD. The pbcnoinenon is consequently due to the pre- 
I sence of oxygen, aud it seems probable that there exist 
! volatile eomaounds of the piatinnm metals which are stable 
at high temperatures, hut decompose at lower temperatures, 
and such eompoumis would probably he endothermic. Tho 
existence of a volatile oxide of platinum which decomposes at 
} 800' C. and below, but is stable above that temperature. 
' would account for all the observed facts. The “ sprouting ” 
of molten platinum wlien cooling may he due to the decom- 
, position of Mich a compound. — T. H. P. 


(ft/anidc Practice at the Mait/and Properties, South 
Dakota. J. Gross. Aiiier. Inst. Mining Eiig., Sept, 
1904. 

Tuk ores worked are the so-called ‘‘ Potsdam silieiouv ore*N,” 
containing pyrrliotite and non pyrites in about e<jual pro- 
portions, together with arsenic, copper, and traces of 
antimony and tellurium ; also, considerable quantities of 
bismuth have been found in the zinc-box precipitates. 
Onli the oxidised ore.s are subjected to cyanide treatment, 
'The ore i.s crushed iu a solution confaiiiing 1-2— r 3 ll> 
of potas-^ium cyanide and O' 8 to 1 lb. of caustic soda per 
ton. For every ton of ore fed to the stamp-battery, 4 .i 
tons of eyaiiirie solution are u-ed. The crushed product 
obtained contains about GO per cent, ot sand and 40 ptt 
cent, of slime, and is passed to the cone classifiers, con- 
sisting of two upper conical vessels, the discharges from 
which unite and pass into a lower conical vesstd, where 
they meet an upward current of cyanide solution. J he aim 
is to make a clean sand ratlier than a clean slime The 
sand discharged from tho bottom of the lower cone is 
leached with a sfdution containing 1'5 I'fi lb. of 
potassium cyanide and I'O-l 2 lb. of caustie soda per 
ton. The slime overflowing from the cones is treated h) a 
8y«tem of combined agitation and decantation. 1 he extrac- 
tion averaged 62*22 per cent of the gold, and 26' 1 per 
cent, of the silver in the first half of 1903 amt 7.) '52 per 
cent, of the gold and 44*3 per cent, of the silver in the 
second half. These fiRures. tUoo/jh low, 
vielded Iw test extractions by from 5—10 per cent. ( t the 
total extraction, 47 !) percetit. obtained in the '’."tef' - 
27 per cent, from the sand-leachinir, anti 2o-l pet o( nl. 
from tho sliiue treatment. — A. S. 

■CnMng in Cijanide SolnUtm, « frmtmd in (he Black 
mu. South Dal, Ota. C. H. * 

Mining Krig., Sept. 1904. (See preceding abstract.) 

The most economical extraction ia J"//. 

crushed so that most of ttis J, ®TthA»nd 

and eo-nieah (0-007S inch) size, ihe s'-T'*™ ‘™ “ * { 

*om the .lime is effected iu the outer shecl-iron eoues of 


Coppn , Ten, and Oxppvn. E. Ilcyn and (). Hauer. Mitt. 

konigl. Alateiialprufuiigsamt, 1904, 22 , 18 " — 147. 

A I'UEvnns investigation dealt with the relations between 
copper and oxygen (this J., 1901, ;23, 996). In the 
present series of experiments, the aiiihors investigated the 
aotum of oxygen or compounds containing oxygen on fused 
cop])er'-tiu alloys, and the changes piodiieed thereby during 
and uller solidification. Thu results have a hearing on the 
technical question of the alteration of bronzes when these 
are fused with access of air. It was found that any oxygon 
contained in copper-tin alloys is in the form of crystals of 
stannic oxide, which rare insoluble in the fuscil alloy (and 
alsi> in fused tin). The crystals are frequently stunted, 
forming jiellicles, which arc always found in that constituent 
of the alloy which solidifies last, i,e., that which is rich in 
tin The presence of stannic oxide causes a thickening of 
the fiisod alloy. If cuprous oxide be used in preparing the 
alloys, this reacts with the tin at the melting lemperature, 
forming copper aud stannic oxide. Phosphorus is an 
effective de oxidising agent for copper-tJu alloys containing 
stannic oxide. If copper-tin alloys bo fused with access of 
air, there are formed at first an upper layer of an alloy of 
copper and cuprous oxide, and a lower layer of d copper- 
tin alloy, both containing cryRiuls or pellicloH of stannic 
oxide. If the heating he continued fora sufficiently long 
period, the lower layer entirely disappean, tho whole of 
the tin being converted into stannic oxide. The authors 
also state that iho grey and yellow patches frequently 
observed on a fracture of a commercial tin bronze are not 
due to aegregaiion (liquation), but to the formation of: 
large grains owing to slow cooling. Tlie different coloured 
patches of metal contain the same percentage of tin, and> 
with more rapid cooling they become smaller, and so 
ntimately mixed, that the fracture exhibits a aulform 
“ mixed-colour,” — A. 

Stannic Oxide in Copper >Tin Alloy$i Elecirolytic Smtu 

ration and Determination of . E. Heym. 

page 1239. 
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Arsenical Poisoning; Danger 6f — to Workmen 
engaged in Autogenous Soldering, G, LuDi^e, Chem.> 
Zeit., 1904, 28, 1J69— 1170. 

Tub author has already drawn attention to the danger 
arisinf^ from arsenical hydrogen to workers with autogenous 
soldering apparatus, especially in close Avorkshops or in tlie 
inside ot small vessels. He now gives some figures com- 
municated by iMajor Nathan, of the Government Powder 
Works at Waltham Abbey, contained in a report (not yet 
printed) by Mr. Robertson, the chemist there. Tested by 
the Marsh-I^rzehus process, samples of zinc from Ash and 
Lacey showed from 0*00008 to 0*00015 per cent, of 
arsenic (0*0074 to 0*0140 ^ains of arsenious oxide 
per lb.); on# marked G. v. Giesches Erhen, 0*0008 per 
cent. (0*074 grains per lb.) ; one of BruDner, Mond & Co.V 
electrolytic zinc 0*00008 per cent. ^^0*0074 grains per lb.). 
Hence, a maximum limit of 0*0005 per cent, of arsenic 
(0*047 grain of arsenious oxide per lb) may fairly be 
demanded of dealers. Three samples of sulphuric acid 
yielded: — a, Uenitrated, not concentrated, acid, 0*00022 i)cr 
cent. (0 * 02 grain per lb.) ; 5, Concentrated acid from the 
Kessler evaporator, the same amount; c, Chapman and 
Messel’s acid, half the amount. Taking 0*O005 per cent, in 
the zinc, and 0*00022 per cent, in the acid, a week’s Avork 
in the soldering shop at Edmondsey would produce 180 c.c. 
of arsine, forming 0*845 grm. of arsenic trioxide, or 
0*141 grm. per day. The danger of direct poisoning by 
this amount of arsenic trioxide is small ; but it is not to b« 
^ disregarded, nor is that due to accumulations of arsenical 
dust. Arsine itself is, of course, much more poisonous than 
the product of its combustion, and the escape of the gas by 
faulty tubing or connections, or leaks in the apparatus, should 
he carefully, guarded against. Copper sulphate solution, 
with which the author I’cconunended thnt the gas should be 
Avashed to remove the arsenic, has not been found eflVctual 
by Robertson, who reccramends for the purpose 5 per cent, 
permanganate solution, or chromic acid in sulphuric acid 
solution. The author suggests the use of electrolytic 
hydrogen, which prepared from alkaline solutions is 
probably free from arsenic, and could be sold, qompressed 
in cylinders, at little more cost than that made from acid 
and zinc. — J. T. I). 

Ekolibh Patents. 

Iron ; Manufacture of , in the Blast Furnace. W. J. 

Foster, Walsall. Eng. Pat, 755, Jan. 12, 1904. 

The present invention is an enlargement of Eng. Pat. 4147, 
of 1901 (this ,1., 1902, 349), according to which highly- 
heated solid carbon and fluxes Avere injected into the furnace 
by and with the hot blast through the tuyeres. Under the 
present extension, metal pieces, such as “ swarf” (iron or 
steel turnings, or shavings), or metallic iron of any form, 
with or without solid carbon and fluxes, and jmeviously 
heated to a temperature at least as high as that of the hot 
blast, are injected with the blast into the furnace, as 
described in ^he cited patent. — E. S. 

Regenerative Furnaces [for Steel Mamfucture] ; Impfs, 

in . B. Talbot, Leeds. Eug. Pat. 136.5, Jan. 19, 

1904. 

In regenerative gas furnaces, and especially in such as are 
used in the manufacture of steel, in order to cool the 
masses of brickwjrk at the two ends of the furnace, through 
Avhich the uptakes bring the gas and air from the regene- 
rators into the furnace, a chamber is built into such brick- 
work, preferably semi-circular in cross section, having its 
bottom open, or partly open to the air on the side facing the 
furnace, whilst the top is closed, and provided with air- 
cbnnnels pa^^sing completely through the brickAvork to allow 
of air circulaiiou. — E. .S. 

Steel; Manufacture of , and Treatment of Copper 

Nickel, and like Mattes. Cie. du Reucteur Metal- 
lurgique, Paris. Eng. Pat. 14,985, July 4, 1904. Under 
Internat. Conv., Aug. 6, 1903. 

See Er. Pat. 834,45-1 of 1903; thii J., 1904, 66.—T. F. B. 


OF OHBMIOAL litfCSTRT, 

Zinc ; Extraction and Purif cation of . A. V 

CuoningtoD, Winniiigton, Cheshire. Eng. Pat. 4706* 
Feb. 2.5, 1904. ■ 

The preferably roasted, and finely-divided zinc ore, is 
stirred in a strong solution of zinc chloride, and the basic 
zme salts formed are convened into the chloride by the 
addition of hydrochloric acid, introduced beloAV the surface 
of the liquid. The process may he made continuous by 
making successive additions of ore and of acid, and with- 
drawing the exhausted portion of the ore. To free the 
liquor from arsenic, either freshly-precipitated ferric 
hydroxide is stirred into the neutral or slightly alkaline 
liquid, or, to the slightly acid liquor coutaining ferric iron in 
solution, zinc oxide, lime, or the like is added to precipitate 
ferric hydroxide, which carries the arsenic doAvn Avith it, and 
the precipitate is removed. The arsenic-free liquor may be 
treated electrolytically or otherwise, to recover the zinc and 
other metals present. — E. S. 

Alloy. Soc. Anon. La Neo-Mctalliirgie, Paris. Eng 
Pat. 23,361, Nov. 3, 19f)3. Tinder Internat. Conv 
Nov. 6, 1902. 

See Fr. Pat. 326,140 of 1902 ; this J., 1903, 805.— T. E. R. 

Allot/ or Compound; Metallic . Soc. Anon. La Nim- 

Metallurgie, Paris. Eng. Pat. 24,924, Nov. 16, 1903. 
Under Internat. Conv., April 17, 1903. 

See Fr. Pat. 33],276of 1903; this J., 1903, 1136.— T. F. B. 

Alhr/H; Manufacture of . A. Jacobsen, Hamburg, 

Germany. Eng. Pat. 694.5, March 22, 1904. 

See FV. Pat. 342,054 of 1904 ; this J., 1004, 903. T. F. TL 

Metals and Alloys; Hardening of . S. Cowj.tr-Coles 

I and (,o.. Ltd., and 8. O. Cowpcr-Coles, London. Eng 
Pat. 27,172, Dec. 11, 1903. 

I Alumjmum, or an alloy of aluminium, is covered with 
I zinc dust (containing some zinc oxide) within a receptaclt-, 

I Avhu h is closed, and lieated to a temperature below the 
melting point of zme, say to about 400 ’ F., for a suitable 
period. It is stated that the articles on removal will be 
found to bo “ coated with zinc,” which penetrates to a 
certain depth, forming a very hard skin. The process is 
also upplieahle to articles made of copper or alloys of 
copper. — E. S. 

United States Patents. 

Steel; Manufacture of . T. J. 'frcssidder, Sheffield. 

U.S. Pat. 774,958, Nov, 15, 1904. 

See Fr. Pat. 333,582 of 1903 ; this J., 1903, 1353.— T. F. B, 

Steel Armour Plate, ^c., with a Hardened Face; Manu~ 

faciureof . T. J. Tresidder, Sheffield. U.S. Pat. 

774,959, Nov. 15, 1904. 

See Eng. Put. 8299 of 1903 ; this J., 1904, 325.— T. F. B. 

I 

Steel; 7 rcating Scrap and Rerarhurising the same. 

11. B. Atha, East Orange, N.J, U.S. Pat. 774,973, 
Nov. 15, 1904. 

See Eng. Pat. 2187 of 1904; this J., 1904, 609.— T. F. B. 

Puddling Furnace ; Mechanical . W. B. Burrow, 

Norfolk, Va. U.S. Pat. 775,026, Nov. 15, 1904. 

The furnace is of the stationary reverberatory type, having 
a hearth or metal bed supporteii by machinery, with means 
tor imparting to it combined rocking and horizontal move- 
ments. There is a concave lining Avithiu and around the 
hearth, and refractory linings project on either side over 
the concave lining and the bed, wherebv the flames are 
deflected downwards upon the hearth. The inclined plajiea. 
or wedge-shaped run-ways for the bed have a water-cooled 
track. A fireplace at each end of the furnace supplies the 
hearth with the products of combustion, and a pendant 
angular roof has its lowest point immediately above the 
hearth at the centre pf the furnace, and from which flues 
pass for exit of waste gases. A stationary, detachable^ 
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tTOtb^mbble extends into and across the heartli inthft 
direction of its width, for stirring and raking the metal as 
the hearth oscillates. The furnace is specially adapted for 
wrought or nialleable iron^ (Compare 
U.S. Pat. 75o,215 of 1904, this J., 1904, 444.) K. s " 

Gold and OxUe of Irm; Proven, of Revooering 

from Sand. l.J. Lovett, Chicago. U.S Pat 77'S04‘^ 
Nov. 15, 1904. . lai. ,,a,043, 

San^d containing magnetic iron oxide with gold Is mixed 
with water and treated magnetically, to eoiieentrate die iron 
oxide with the gold which it carries, which concentrate 
together with that obtained from tho tailings of the first 
process, is Hub.jecte<i to the action of a suitable chemical 
solution “ capable ot dissolving the gold without material 
injury to the iron.” The uudissolved iron oxide is left in 
ail available condition, and the gold contained in the solution 
IS recovered. — K. S. 

Goid-savhu/ Apparatus. L. Sachse. ( Irovillc, ( 'al. 

U.S. Pat. 774,7ftC, Nov. 15, 1901. 

This is a float-gold saving apparatus, in which a tank is 
separated hy an intermediate floor into an upper and lower 
compartment, cnminimicating through an opening in the 
floor. A trough is formed within the upper compartment 
into which tin body of silica-carrviiig water flows. Wei’s 
are.formed between the outer walls of the trough and of the 
compartment. There are adjustable moans vertically over 
the opening in the-floor, whereby the inflow ing liquid is inter 
cepted, and the precipitates from it are directed through the 
opening into the lower compartraoiif, and in the path of the 
flow it is arranged to project ivater into the inflowing 
cuiTcnt of gold-carrying water, in oppoMtioii to the down- 
ward current from the feed hIiucc. 'I'hi' general arrange- 
ments are such that a body of the water carrying black 
sand is held for a time appioxiiimtely still, an eddy being 
caused when desired by a suitably placed water-pipe ; there 
are also adjustable di flectors whereby the flow is deflected 
as desired. — E. 8. 

Metals; E.vtractifuj [Cyanide Process] from their 

Ores. F. II. Long, Chicago, 111. US. Pat. 775,40.‘s 
Nov. 22, 1 9U4. 

Thk mixed ore and cyanide solution are contained in a 
closed vessel having a funnel-shaped bottom terminating in 
al pipe so couueeted, branched and valved, that when the 
mixture is caused to flow into the pipe by pressure of an 
air-blast, it may be caused to return to the res< rvoir by a 
branch leading to tlie top of the latter, or may be otherwise 
diverted. In any case the effect is to pass the charge 
" through a conti acted clmniiel ” with the air-blast, so as to 
revivify the cyanide and •' clear ” the ore. — K. S. 

Precious Metal from Ores; Process oj hxtraefiny . 
J. J. Berrigan, East Orange, N.J., Assignor to E. d. 
Aread, New York, and J. Beriistrora, Stockholm. U.S. 
Pat. 775,509, Nov. 22, 1904. 

Thk process is continuous, and consists in cau‘sing the 
minuted ore to meet a stream of an aqueous solvent of the 
precious metal, whereby an a*^rated mixture of ore and 
solution is produced. This mixture is then centnfugally 
agitated and projected through successive quantities ol 
^Ivent contained in a number of vessels arranged at 
different levels and communicating with one another, the 
mixture descending by gnivity from one vessel to the 
next lower one. The enriched solution is finally s P 
centrifugally from the oro. (See the two o g 
abstracts.) — A. S. 

Preeiou, Metal from Orves A^aratun M 

J J. Berrigan, East Orange, N.J., 

F. J.' Arend, Now®Vork, and J. Bernati-ora, otockholm. 
U.S. Pat. 775,414, Nov. 22, 1904. 

Th« comminuted ore and an aqueou. 

n.etal are fed ° f, Se 

.ZCaelt move t .o-rda I ou.iet, wltick ie a. 


the bottom, below the inlet fot th® aolvent. The mixed 
and solvent pass by gravity to the highest of a namber^f' 
centrifugal agitators, arranged at different leveli, eaoh of 
which consists of a vessel rotating on an eccentric axis, and 
having an outlet in its circumferential wall, and means W 
discharging the ore and solution through the outlet From 
the lowest agitator the pulp passes to a centrifugal separator, 
in which the enriched solution is separated from tho ore. 
(See following abstract.) — A. S. 

Cmiirifugal Separator. J. .T. Berrmau, East Orange, N.J., 
Assignor to F. .1. Arend, New Yiirk, and J. Bemstrom,' 
Stockholm. U.S. Pat. 775,415, Nov. 22, ^904. 

'I HK separator consists of a frusto<conical vlltoel supported 
eccentrically^ within a hori/.ontal rotary cylinder mounted 
on axial trunuions, the larger end of the separator and one. 
end of the cylinder, being in one piece. One of the trunnions 
is hollow, and the mixture of solid and liquid materials is 
fed continuously through it into tho large end of the 
separator. Inside the separator is a spiral conveyor for 
moving the solid material from the inlet to the outlet, the 
latter being at the small end of the separator. By moans ot 
suitable gearing the conveyor is rotated at a speed different 
from that of rhe separator. The liquid is discharged 
through an outlet in tlie large end of the separator between 
its circumferential wall and the axis of rotation, the outlet 
extending through the hollow triinniou.— V. S. 

Metals; Apparatus for Treating Finely-divided MaietitU 

for the Recovery of . D. ( ‘. Bolcy, OeadWO^; 

U.S. Pat. 774,730, Nov. 15, 1904. 

Thk apparatus belongs to the type iu which ores are treated 
with a solution, and are washed In upward filtration. There 
are iw'o elevated supply tanks, one for the solvent liquid^' 
and one for water, and there is a compressed air or gas 
supply, all ciuinected hy vulved pipc‘8 to the bottom 
of the filtering tank, so that solution, water, or com- 
pressed air maj be admitted, separately or othonvise, 
with a floiit-regnlator valve operating for cutting off or 
turning on the liquid supply. A lining of textile Fabric is 
secured to tho upper surface of a perforated (double) tank 
bottom, by folds of the fabric inserted us grooves, the folds 
being filled “ with the packing material as a rope, and held 
to the tank bottom by battens overlying the groove, hut 
placed beneath the textile fabric,” the edges of the latter 
being secured to the sides ef the tank. — E. S. 

Ores ; Process of Reducing . If. F. Brown, Oakland, 

Cal. U.S. Pat. 774,930, Nov. 15, 1904, 

Thk powdered yie is passed through highly heated vertical 
tubular apparatus, iu which the air is not whirled, and is 
then continuously passed in its hot state through a whirling 
heated atmosphere moving in tho same direction as the 
descending body of ore. — E. S. 

Ore-roasting Furnace. A, P. O’Brien, Kichiuond, Va. 

U.S. Pat. 775,147, Nov. J5, 1904. 

Thk furnace is of the vertical type w'ith a number oi 
superposed healths fed from above, and a central holbw 
vertical rotating shaft divided into as many vertical coni'* 
partments as there are hearths. A hollow arm eartying 
rabbles exteials into the shaft at each compartmeiit, 
through its walls. The rabble arms have internal passages 
for leading air from one compartment in the shaft to tho 
adjoining one. The disc secured to the shaft, whereby it is 
rotated by means of suitable gearing, is thin and somewhat 
flexible, that it may accommodate itself to the expansion or 
contraction cf the shaft by changes of temperature. The 
blades of the rabbles are progressively set at different 
angles from one end of the arm to the other, whereby the 
action of the blades on tho ore is varied. There is a gas 
collector at the top of the furnace, including a segmenlal 
casing in connection with a series of pipes leading to itfirokn 
different parts, an elongated slot being formed in the eating 
for reoehing every portion of the gas collector. Provision 
is made for the passage of water through the shafl^ «pd 
rabble arms,— E. 
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Zinc ; Apparalui for lie Ej traction of—. C. S. Brand, 
Knowle, England. U.S. Bats. 775,359 and 775,360, 
Nov. 22, 1904. 

SiJE Fr. Pats. 341,345 and 341,346 of 1S^04; this J., 1904, 
H27.— T. F. 15. 

Copper or hhe Metals ; Process of Separating from 

jkeir Ores. ]\ Weiller, Vienna, and A. Weiller, Trieste, 
Austria. U.S. Pat. 775,548. Nov. 22, 1904. 

Ske Addition, of April 7, 1904, to Fr. Pat. 336,989 of 1903 ; 
this .1., 1904, 903.— T. F. 15. 

Metals ; Process of Separating from Sulphide Ores. 

C. V. Potter, Ilalaclava, Vic. U.S. Pat. 776,145, Nov. 29, 
1904. 

See Eng. Pat. 1146 of 1902 ; this J., 1902, 410.— T. F. 15. 
French Patents, 

Steel; Process for Incorporating Crystalline or Amorphous 

Silicon Carbide with . W. Kaufmami and A. Bou- 

vier. Fr. Pat. 344,906, July 13, 1904. 

The silicon carbide is introduced in equal quantities, at 
regular intervals, into the molten medal as it runs into the 
ladle or mould, the carbide being introduced at a point close 
to where tlie stream of metal ent(*rs the ladle, so as to 
obtain a homogeneous product. The molten metal should 
be as hot as ])ossil)le. and should contain no slag, otherwise 
the carbide will be decompo8((d. I'he following proportions 
of carbide arc used ; for steel for tyres, 0* 11 to 0 12 per 
cent. 5 for moulded steel, 0*37 to ()’39 per cent. ; for mild 
basic steel (^e^i.^tauc•e, 46 — 50 kilos.), 0*075 to O' 08 per 
cent.— T. F. 15. 

'Metals and Oxides ; Means for Recovering from Solu- 

tions containmg them. A. Gutonsobn. Fr. Pat. 344,630, 
July 6, 1904. 

Metals, or their oxides, are r<‘cnvered from their acid 
solutions by treatment with a precipitant prepared by beat- 
ing together melted rosin and slaked lime, and then adding 
a solution of sodium carbouato and cau'^lic soda. The 
precipitant is brought into contact Avith the, preferably hot, 
solution to b(‘ precipitated, and more alkali is subviuiuciitly 
added. The oxide or metal is carried down in combination 
with the ro.sin. The resulting c<iin[)ound is collected and 
distilled in order to recover the rosin, the metal being 
obtained as such oi in the form of its o.xide. — E. S. 

Melting Furnace. Osnabriicker Masehineufabrik, 

II. Lindemann. Fr. Pat. 341,935, July 18, 1904. 

The furnace is formed Avith double AA’alls, within Avhicli is a 
serpentine channel for the heating of the air to he admitted 
to the grate. — E. S. 

Ores; Concentrators for . J. F. C. Abel.spies. 

Fr. Pat. 34.5,198, July 20, 1904. 

The table represented in plan in the draAAing is slightly 
inclined, so that the mud or pulp flowing upon it from the 
reservoir B is received by the groove C, and overflows to 
the next, and so on, whilst the stream of washing Avater 
drives the ore downwards, and, aided by a see-saAv motion 
continuously imparted to the table, forms whirls on the way. 
The flow is also towards the edge of the table. The por- 
tions of the grooves marked C are only slightly inclined, 
whilst the parts marked c* make a descent of about 45"^ to 



the horizontal. At the lower edge of the table, the currents 
from the several grooves are kept apart by the guides D, 
the waste and the concentrate being directed into separate 
channels. The grooves are successively farther opart from 
the lowest to the highest part of the table.— E. S. 

XI.-ELECTRO-CIEMISTRT AND 
ELECTRO-METALLURai. 

(A.)— ELECTEO-CIIEMISTKV. 

Electrolysis with Alternating Current. A. Brochet and 
J. Petit. Z. Elektrochem., 1904,10, 909 — 912. 

The solubility of platinum under the action of alternatiug 
currents is ascribed to secondary chemical reaction botw'een 
the finely divided metal thrown off from the cathode and the 
cyanide solution. Iron is dissolved under the influence of 
alternating current, but shows an anomalous behaviour. 
Increase of current density favours the reactions up to a 
limit when the solubility reaches its maximum value. 
.Although higher frequency of the current generally de- 
creases the chemical effect, this is not always the case. 

— K. S. H. 

Parium Platinocyanide ; Preparation of . A. Brochet 

and ,1. I’etit. Z. Elektrochem., 1904, 10, 922—924. 

The authors find that the usual somewhat tedious chemi^'u! 
preparation of this salt can be greatly simplified by making 
use of the fact that platinum is soluble in barium cyanide 
under the influence of altmnating current. With a current 
of 0*4 ampere per sq. cm., a P.D. of 5 volts, and an 
electrolyte eontumiiig 270 grms. barium e>anid(‘ per litre, 
they obtained a satisfactory jirorluet. About 8*0 K.W. 
hours are required per kilo, of th(‘ double salt. The product 
which is obtained by crvstallisati,>n doi's not at first possess 
the fluoresetnee necessary lor its use for X-ray screens ; 
but by recrystallisatioii from a solutiou containing cyanide, 
e g.y barium cyanide, the small fluores<‘ent crystals are readily 
obtained. (See also this J., 1904, 548.) — K. S. II. 

Pota.ssuau Ferrocyanide ; Influence oj Anode on Elec- 

troh/tic Oxidalion of A. liiochet and J. Petit. 

Uomptes rend.. 1904, 139, H55 — 857. 

In the electrolysis of potassium ferrocjanicle there may 
appear at the anode not (>nl> ]) 0 tassiuLU fernejaiiide, but 
also hydroferroeyonic ai'id, the production of the latter 
involving escape of free oxygen, which is thus lost as far 
as the production of ferricyanide is coDcerned. If the 
ferroeyanogen ions can attack tlie anode, the metallic 
ferrocyanide is formed, and it this be insoluble, it forms 
a resisting coating and lessens the current or raises the 
potential difference in the cell. The autliors have e nployed 
anodes of various materials, and divide them into five 
groups : — 1. Those not forming metallic ferrocyaniile 
(platinum, carbon) ; 2. Those slightly attacked, and giving- 
fair yields (iron, cobalt, nickel) ; 3. Slightly attacked, 
but poor yields (lead, antiinonial lead, tm) ; 4, Strongly 
attacked, but variable yields (copper, zinc, cadmium, 
mercury) ; 5. Those behaving as soluble anodes (mag- 
nesium, aluminium, silver). The yields vary from 75 per 
cent, of the theoretical (platinum), or 50 per cent, (iron), 
to none ; and the physical condition of the anode is im- 
portant, platinised platinum only yielding 45 per cent., 
for instance, against 75 per cent, for the polished metal. 

— J. T. 1). 

Truniformer Oils. D. Holde. 111., page 1206. 

Copper f EUctrolytic Deter minafion of . A. Kufferath. 

XXIII., page 1239. 

Stannic Osvide in Copper-Tin Alloys j Electrolytic Sepa- 
ration and Dtterminalion of . E. Hoyii, XXIII.,' 

page 1239. < 

Enolisii Patents. 

Batteries; Electric P. J. Kamperdyk, New York. 

Eng. Pat. 214, Jan. 4, t904.* 

Each cell has a central porous vessel of carbon, open at 
its upper and lower ends, and two similar lateral poroui 
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vesMls, one gido wall of each of the Utter beius formed 
by the correspondiug wall of the ouhT receptacU*. The 
porous vessels may ho provided internally with a supportiuir 
metallic frame of wire. The bottoms of the vessels are 
closed by being embedded in a layer of suitable material 
on the base of the outer cell, and the porous vessels thus 
form the jiositivo eoinpartmonts, the positive electrodes 
consisting of carbon rods or balls in contact with non- 
oxidisable metal, or conductors coated with such a metal, 
or the balls may he threaded on the conductors. The 
negative electrodes of zinc may have an mterual supp'ortiug 
framework of non-oxidisablc metal, or wire covered with 
such a metal. Tipt's are also embedded in the material 
closing the bottoms of the porous ves.^els, so as to make 
connection between the positive oi- hetwetm the negative 
compartments. A number rif cells are in romnmnication 
with feed reservoirs in such a way thut the exciting nnd 
depolarising liquids may he fed itiio th(‘ cell.s, or withdrawn 
through waste pipes. Tor this purpose tluuv is a system 
of communication hetN^een the cell compartments and the 
reservoirs, the system comprising two conduits, which ma\ he 
rotated, and each is provided AvitU tlnee H]>ertures, the latter 
being adapted so that tAvo of them simnkaneously eiuneide 
with ducts in connecting boxes 'I’ldies lead from the ho\e> 
to the cell compartments, 'rinee-way cocks are inserted 
in the comluirs, so that in one position of the latter the 
liquids are delivered from the leseivoiis into the cell 
compartments, and in the second position the liquids ei<* 
Ai^ithdrawn through the A\HSte pipe.s — H. N 


Accumulators or Sveondart/ 
Batteries. T. IVsealore 
Man Chester. J’ing. i'lit. 

1036, Jan. 15, IhO-l. 

Tavo plates, A, made of hard 
lead, are phiced hack to 
hack, the spaee r/' boMveeu 
the ribs a being filled Avilli a 
composition 11, composed of 
a mixture of aeti\e spongy’ 
inatcrialaud an inert powdei , 
the material being held in 
position b\ means of a net- 
woik of cross libs o’’. If 
iiecessarA, ii lend ]>late 1) 
may be pluetd between the 
plate.s A so as to increase 
the surface contact, and 
the plates arc then bolted 
together. The material 
maintained constantly in 
compression, and is pre- 
vented from expanding oi 
swelling, thus avoiding loss 
of conductivity from di.sin- 
tegration and separation ol 
the partich'H of the material. 



iclirHu in EUctrodc .Va., <!.".■ nf Badly Conduclu e Metnlln 

OsiLor Hydralen, A MvihodforTnaraasmythe --, 

in Aornmulaiors u;tl, tm-ariahe hleeIrol.iU-. l.- «- 

Juii{;ner, Norrkbpui<;. l.’n. l'.ng. Pa . - . , • . 

1904, under luternat. ( onv.. (kl. 31, lJUo. 

rrn: method claimed coD>i,!. 
dectrode masses of badly eoiidueting oxiiles or 
hvdn.xWrs with well pulverised “ eliemieally pure bit ek 

)f the masses.— 11- 

mlphuric acid is enter from above m order 

ilates, and air is then alloAved _ „^.ruxide. The plates, 
0 drive the acid into the pores of the pcroxuie. 


charged with acid, are then placed in a suitable veisel with 
xinc plates, and water ii added to form « galvanic cell. 

~B. N. 

United States Patents. 

Electrical Enei'f^ ; Converting ike Energy of Fuel 

into . II. Jono, Chicago, 111. U.S. Pat. 775,472, 

Nov. 22, 1904. 

A r.Ar.vANU' cell is constructed Avitli a positive pole of metal, 
a negative j>ole consistiug of a porous carbon vessel, which 
contains a metallic oxide as dcpolariser, and an alkali as 
electrolyte. The cell is inaintaiiied at gu elevated tempera- 
ture by means of the waste heat prmluced at other stages of 
tli<‘ process ; and electrical energy is generated by oxidation 
of the metal, the de])olariser being simultaneously de- 
oxidised. The oxldatit>a product of the metal is then 
reduced to metal by introducing into the cell hot fuel gases 
from carbonaceous materials, or a redueiug gas obtained 
from the fuel gases. Tin is mentioned ih a suitable metal, 
and also thoM* metals which generate hydrogen with alkali, 
Avhich are capuhlc of “ acting as an acid towards alkali ; '* 
Avhich form oxides that yield chiefly carbon dioxide in 
addition to metal when reduced by carbon, and ivliich form 
lower and higher oxid<‘s. In the last-mentioned case, the 
oxidation is carried only to the formation of the lower 
oxide. — A. S. 

AVorwye Ihittcry Plate.<t ; Protecticc Coating or (''oven ng 

for . A. Meygret, Paris. U.S. Pats. 770,192 and 

770,480, Nov. 29, 1904. 

i Ski. ICiig. Pat. 1073 of 1903 ; this J., 1904, 1 19. Th<^ platCs 
! may also he coaled with a mixture of eelliiloRo tetraeetate 
j ami tetrahut^ late, or with the latter alone. — '1'. K. 11. 

1 Emnacc : Electric . K. Itaddatz, Milwaukee, Wjg. 

; Assignor to AHis-C.haliners ('o., N.J. U.S. Pat., 775,282, 
Nov. 15, 1901. 

' A TUAVM.niM. bed, adapted to support and carryforward 
j the substance to be treated, is proviiled with a feeding 
device for delivering the material to the bed, and electrodes, 

I Avitli their ends brought within “arcing” distance, are 
I arranged in proximity to the point at which the material is 
I delivered. The negative electrode is relatively nearer, and 
the positive electrode farther from the feeding-inlet. Suit- 
able nieehanism iuqiarts motion to the bed and feeding 
devices, and means are provided for varying the relative 
movements of these, in order that the feed and delivery 
may be accurately proportl 'iied to the rate at Avhieh the 
material is rediiei'd. 4'he material is fed over au incline, 
and a hood extends from the bed o\cr the proximate ends 
of the elei trocles and upw ard over the inclined feed surfaces, 

; Avhereby the Avaste heat from the arc ami from the fuied 
1 ma'i iial is caused to act upon the iucoraiiig material. 

I —II. N. 

I Electric Furnace, A. ( \ Higgins, Worcester, Mass. U.S. 

I Pat. 77.5,054, Nov. 22, 1904. 

i Tuk furnace consists of a base upon Avhich is supported a 
I removable, conical, ucliaed shell, forming the side walls of 
the fnroace. Means are provided for lifting the shell, the 
furnace-charge being left entirely supported on the base. A 
stream of water is supplied at the top of the shell, and ftows' 
down the outer surface of the latter into a trough formed in 
the base, the cooling effect of the water causing the fused 
material Avithiu the fnrnacc to form a lining on the inside 
of the shell. — A. S. 

(Bises; Apparatus for Electrically Treating . K. 

Jiirkclaud,^,<ilK^<itiania. U.S. Pat. 775,123, Nov. 15, 
j 1904. 

i Ske Fr. Pat. 335,692 of 1903 ; this J,, 1904, 193.— T. F, B. 

I ‘ 

Barium HyAratc ; [Electrolytic] Manufacture of . 

F. Jahii, Hidle/Park, Assignor to Harrison Bros. A Co. 
Philadelphia, Pa, U.S. Pat. 775,752, Nov. 22, 1904. 
Bariuk sulphide solution is electrolysed “between elec- 
trodes of which the anode is larger than the cathode* witli 
interposition of a porous partition, whereby some d the 

V 
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barium faydrovide ih formed in the cathode compartment 
while the roinaindor and greater part is formed along with 
polysulphidcH in the Noliiiion in the anode compartment.^’ 
The barium hydroxide then recovered from the solution 
in the latter compartment. — E. S. 

Paper Pulp ; [ A’/er/roh/^/e] Production of . J. Kitsee. 

U.S. I’at. 7 7.5,82'.), Ndv, 22, K)04. XIX., page I2;i3. 

Fj:facit PAiENrs. 

Heating Agglomerated Materials under Pressure ; Furnace 

for . Cialvani^ehe-•Metul^Fapier-Fab^ik Act.-Ges. 

Fr. Tat., 3 1 1,71)1, duly i:5, 1904. J., page 1203. 

Foods, Flour, Milk, iVe . ; Proress and Apparatus for 
Producing a Pleaching, Improving or Sterilising Agent 

for . The Ozonist d Oxygen (Jo., Ltd. Fr. Pat. 

341,914, July 18, 1904. 

Air is passed through an ozoni^er, and then quickly through 
a sparking apparatus, or vice versQ. The mixed gases pro- 
duced arc employed for treating the articles to be hh-aehed 
or preserved. Ju the ease of flour, tin' treatment ina\ be 
carried out in tin* apparntua described in Eng. Pat. 21,971, 
3398 (tln.s J., 1899, ]01.»).-\V. 1*. .S. 

(R.)— ELECTRO-MET ALLUllGY. 

Electric Furuaws } Bibliography of . First Period. 

Ad. Minet. Eaniday 8oc., June 2, 1904. 

L\nouATOia Frits , aces (1808 — 1886). 

Ongtiial Furnaces. 

Davy. Voltaic Aic. Phil Trans., 1813. Cathode Fur- 
nace. Phil. Trans., 1807 — 1810. 

Pepys. Resistance Furnace of tlie Sixlli ( Jlass. Cementa- 
tion of Iron. l*hil. Trans., 181.5, 105, 

Napier. ( atliode I'uiuaee. Treatment of (Joppor Ores. 
Eng. I’at. 10,.Sb2 of 1844; (184 of 184.5. Houston, J. 
Franklin lust., 1889, 125, J7(). 

FJcctro-indallurgg if Aluminium. 

Davy, Electrolysis of Alumina. I’hil. Trans., 1808. 
Aloncktoii. Mixed Furnace, solid resistance at first, then 
liquiil in course of operatioir, Eng Pat. 264 of 1862. 
Uunsen. Electrohsis of Eused Salts. Current Density. 
Conditions of the mass relatively to the elements con- 
stituting the electrolyte. Pogg. Annalen, 1854, 92, and 
94, dl2. 

Deville (Henry Stc. Claire), (hirbori and Aluminium Elec- 
trodes. Ann. de Chim., 18.54, 43. 27. Aluminium, 
Paris, 1859, 9.5. 

Le Chatellei . Carbon and Aluminium Electrodes, l^ng. 
Pat. 1214 of 1861. 

Gauclin. Cryolite and Sodium (Jhloride, Monit. Scieiit., 
12 , 62, according to Richards (Aluminium, 2nd Pkl., 
lioiidoii, 1890). 

Kagenbuch, Clay wlthlTux and Zinc. Eog. Pat. 4811 of 

1872. 

Berthant. Same process as Deville. Eng. Pat. 48,011 of 
1879. 

Graelzel. Fused Chlorides and Fluorides. Crucible a.s 
(Jathode. Redtreiug Gas. Gcr, Pat. 26,962 of 1883. 
Boguski-Zdziarski. Followed Graetzel’s process (1884). 
Farmer. Cathode CJrucible without Cover (1885). 
Grousilliers. Closed Vessel under Pressure. Ger. Pat. 
.34,407 of 188.5. 

Grabau. Special Furnace. Ger. Pat. 45,012 of 1886. 
Elect ro-metallurgy of Magnesium. 

Bunsen. Fused Magnesium Chloride. Liebig’s Annalen, 
1852, 82, 137. 

Matthiejsseu. Double Salt of Magnesium and Potassium. 
J. Chem. Soc., 8, 

Liebig. Application of Bunsen’s Process (1852—1854). 
Borchers, Electro-metallurgy, Fr. Ed., 1896, 19. 


Berthaut. Magnesium Chloride, Electrodes of Carbon and 
Magnesium. Kog. Pat. 4087 of 1879. 

Gorup-jjo.sane'/.. Double (Jnloride of Magnesium and 
Potassium. Lehrb. der anorg. Chem., 4th Ed., 517. 
Brunswick (1871). 

F. Fischer. First Apparatus: Dingler’s Polyt. J., 1882, 246 , 
28. Second Apparatus : Wagner-Fiecher’s Jahresb! 
der Chem. Techu., 1884, 1337. Haudb. der Chem. 
JVebn., 1 4th Ed., 344. Leipzig (1893). 

Graetzel. Double Eluorides and Chlorides, Cathode 
Crucible, Reducing Gas. Ger. Pat. 26,962 of 1883. 

Electro-metallurgy of Lithium, 

Bunsen and Alatthiessen. Fused Chlorides. Lic'Fig’s 
Annalen, 1855, 94 , 107. 

Troost. Cast Crucible. Comptes rend., 1856, 43 921. 

Ann. dc (Jhim. Phys., 1856, 41, 1 12. 

Hiller. Reducing Gas. Lehrb. der Chem., Leipzig (1863) 
(irabau. ^peeial Fuiiiaco. (ier. Pat. 41,494 of 1887. 

Electro-mctallurgg of Sodium, 

Da\y. Electrolysis of Alkaline Hydrates. Phil. Trans 
1807—1810. 

Watt. Sodium (Jhloride. Eng. Pat. lit, 755 of 1851. 
Jobloclikofl. .Sodium Chloride Diugler’s Polyt. J., 1884 
251 , 422. 

Hoepfiier. Ap])aratus. Ger. Pat. 30,41 1 of J 88 1 . 

Rogers. Preparation on a large scale. U.S. J’at. 296,357 
of 1881. 

Omolt. Pn'])nration on a large scale. Ger. Pat, .34,727 of 
1885. 

F. Fischer. Wugner-Fischer’s Jahresb., 1886, 222. 


FAecfro-metallurgy of Potassium. 

Davy, lilectrolysis of Alkaline Hydrates. Phil. Trans., 
1807-~1&1(). 

Matthiessen. Potassium and ( 'aleium Chlorides. Liebig’s 
Annalen, J8.55, 93 , 277. 

Linncmann. Fused C'vanide of I’otassium. J. prakt. Chem., 
1848, 73 , 425. 


Calcium, Strontium, and Barium. 

Davy. Electrolysis of Earthy-Alkaline Hydrates. Phil. 
Tran**., 1807—1810. 

Bunsen and Matthiessen. Electrolysis of Karthy-Alkaline 
(Jilorides. Matthiessen, Liebig’s Annalen, 1855,93, 
277 ; Bunsen, Current Density, Pogg. Annalen, 1854, 
91, 619. 

Matthiessen. Strontium. Liebig-Kopp’s Jahresb., 1855, 
,’^23; J. Chem. Soc., 8, 107 ; (Jheraiede Gmelin-Kraut. 
Handb. der anorg. Chem., 2, 255, Heidelberg, 1886. 
Feldmann, A. Strontium. Ger. Pat. 50,370. Borchers, 
Electro-metallurgy, 90. 

Miscellaneous Furnaces. 

Despretz. Are and Resistance Furnaces. Comptes rend., 
1849, 29. 

I’ichon. Arc Furnace, Fusion of Minerals in 1853, 
according to Andreoli (Industries, 1893). 

Johnson. Arc Furnaces, Fusion of Minerals, 1853. Eng. 

Pat. 700 of 18.59 ; Cowles, Eng. Pat. 4004 of 1887. 
Berthelot. Synthesis of Acetylene and Hydrocarbons, 
J851 — 1901, Berthelot, Experimental Researches, 

Gauthier Fitlars, Paris, 1901. 

Siemens. Arc and Cathode Furnaces, Fusion of Metals. 

Eng. Pats, 1878 and 2110 of 1879. 

Huntington. Co-worker with Siemens in the researches on 
the Fusion of Metals. Minet, Traits d’Electromdtal- 
lurgie, 275. 

Clerc, Louis. Arc Furnace, Sun Lamp, Fusion of Linie. 

Fr. Pat. 1880 ; Bel. Pat. 144,397 ol 1881. 

Borchers. Resistance Furnace, Third Class. Reduction of 
Refractory Oxides, 1680. Production of Calcium 
Carbide. Borchers, Electro-metallurgy. Ist Fr. Ed., 
1896} 2nd Ger. Ed., 1894. 
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Mengee. Arc Furnace. Ger. Pat. 40,354 of 1886. 
Kleiner-Tiertz. Arc Furnace. Ger. Put. 42, 02‘> of 1886 
Oerard-Lecuycr. Arc Furnace. Ger. Pat. 44,511 of 1886. 
Kogerson, Statter. and Stevenson. Arc directed bv 
Magnetism. Fr. Pat. 183,987 of 1886. 

Farmer, G. Arc Furnace. Minet, Trnite d’Flectrometal- 
lurgie, 336. 


Electrolytic Winnimj of Metals frma Ore,, with Insolublr 
Anodes. St. Laszczynski. Flektrochem.-Zcit . 1901 11 
ru— .4R * ■’ ’ 


Electrically Treating Materials f Method qf — W. S. 

Frankliu. Assignor to F. Conlio, both of Bethlehemi Pa. 

U.S. Pat. 775,031, Nov. 15, 1904. 

The electric current is passed between electrodes, arranged 
within a chamber, and through molten slug which partially 
fills the chamber. The distance between the electrodes is 
caused to vary continuously so that an arc is formed at 
intervals between the upper electrode and the slag. The 
material is fed iuto the top of iho chamber, first passing 
through the arc aud then through the slag. — il. N. 


In order to do awny with the necessity of an ordinary 
diaphragm and at the same time overcome the difficulties 
due to oxidation at tlic anode, th(‘ author recommends a 
special cell for such electrolytic work. The essential pecu- 
liarity lies in closely surrounding the anode with a thick 
texture which hinders the diffusion of tlie ferrous and other 
oxidisable salts to the anode. — 11. S. 11. 

Lead -Tin Alloys; Separation of Tin from Lead, in . 

L. Peetz. Metallurgie, 1904, 1, 281- -297, and 336 — 3 1."». 

Science Abstr., A. 1904, 7, 93 1. 

Attempts were made to remove the lead from lead-tin 
alloys by means of molten stannous chloridi', or its double 
salts with alkali chlorides Stannous chloride and its 
double salts are completely decomposed by lead, the rate of 
decomposition increasing witli liseof temperature, hut the 
decomposition is not complete in the case of lead-tin alloys, 
a state of equilibrium being reached. The losses of tin by 
volatilisation render the process useless practically. Tm 
can be separated from liu-leacl alloys electrolytically by 
means of lead oxide in alkaline solution, alkali stannate 
being ibrnud ; the scparanoii is possible in three days, 
tising a temperature of 35 The alloy is best msed in 
plates 1 mm. thick, in which case no loss of tin occurs. 


Enolisu Patent. 

Malei Jackets, Casings and the like ; Manufacture of -- — 
hif Elecirolylic mean.s. A. F. Posquet, Paris. Eng. 
Pat. 20,896,’ Sept, 28, 1904. 

This invention relates to the maniifacturc of jackets, 
casings, &c., for the cylinders of explosion motors. The 
cylinder is provided with grooves for the reception of the 
jacket edges, the grooves being produced during the casting 
of the cylinder and afterwards treated with a sand ji t. The 
jacket i's formed of copper deposited from an ordinary 
electrolytic bath, after a preliminary coating from a hath of 
copper cyanide, the metal being deposited in the grooves 
and on a material, cast on tlie cylinder, which is fusible at a 
comparatively low temperature. The cylinder is afterwards 
placed in hot water or steam to melt the fusible metal, and 
thus leave a cavity for the circulation oi Avater. II -N. 

Tantalum Metal ! Purifwatian of — . 

EaUko Akt., Eerlin. Kng. I'at. JI.iOC. Oct. 10, 1904. 
Under Internal. Conv., Oct. Ul. 1903. 
iMi-naK metallic timlalum powder is coinprcsBcd into a 
l,ar or mass, which is heated electrically in » f 

maencsia or thoria, lined with tuiittaum metal, tt bar of 
Same being used as etithode. The apparatus ts enclosed 
in a glass chamber in which a vacuum is mnmtamul.^^^ ^ 


United States Patents. 


.[Cyarmfe 

Cassel, hondon. U.S. Pat. 77t>,597, Nov. d-. M 


’w]. 

1904. 


Jassel, bomton. u.i-. ^ - 

wdered ore is agitated with a solution coiitammg a 

haloid ealt recovered and to ^ ^ 

«i‘ 1903 I and r 69 , 93 « -<> ol 

his X, 1908, 915, and 1904, 939, 


Aluminium or other Metals ; Process of deducing — — 
H. S. Bluckmore, Mount Vernon, K.Y. U.S. Fat, 
775.060, Nov. 15. 1904. 

An oxygen compound or oxide of a metal, or metal'*, such 
as lithium tind culcinm, is maintained in a state Of fusion, 
and an oxygen compound or oxide of a metal, snoh ns 
aliimiiiiuru, and having a less affinity for oxygen, is added 
to the fused mass. On passing an electric current, the 
metal with the lesser affinity for oxygen is liberated, an 
anode la ing used whi*b will combine with the disengaged 
oxygen. 'Hic hatli is rcjdciiished from time to time with 
tlic oxygen eompound of the metal winch is being liberated. 
'J’lie fu^iou of the mass may be ni.iintiiinod by an alternating 
uiincnt whicdi does notyleld metal, ami by the simultaneous 
notion of a direct curieul, the metal may be liberated at a 
tcrnperatuie below the normal melting point of the oxide of 
the metal. — H N. 

Fhenoh Patents. 

Electric Furnace. P Girod. Addition, dated July 4, 1904, 
to Fr. Pat. 329,822 of Feh. 28, 1903 (this J., 1903, 
1051). 

Tiik mndifieation cl.iinied m the present addition has for its 
object the circiilatimi of the current through the largest 
possible portion of the available space of the furnace, and 
consists ill separating the licdt'iig resistance into a number 
of circuits, arranged m any desired manner. — A. S. 

Electric Furnace intended for the. Transformation of Cast 
Iron into Steel. G. H. Gin. First Addition, dated 
Aug. 3, 1904, to Fr. Put 342,101 of March 30, 1904 (this 
1904 , 901 ). 

The main patent, relating to the refining of molten iron by 
running it into a gutter repeatedly curved upon itself, 
constituting the resistance in an electric circuit, is now 
supplemented in certain respects. The electrotherm ic 
heating of the metals and alloys is kept separate from the 
purifying reactions, in efteetiDg the former mainly whilst 
the metal is in channels of small section, and the latter, 
whilst it is in basins successively reunited by the passing 
of the current along the heated channels. Thus, the 
current in traversing the metal flowing in narrow sections 
heats it more highly than the metal which is traversing 
broad sections, or in reunited sections, such as maybe 
made by merging some of the intervening section walls. 

The narrow heating channels for the flow of the metal, 
are caused to start Immediately from the steel masses 
which serve as poles to the current. These masses are 
cooled by a peripheral ” current of water. The bases 
of these blocks are guarded by cylindrical envelopes of 
bronze or of copper containing jihosphorus, cooled by 
interior water circulation, to ensure electrical contact with 
the conductors, aud reduce to ti minimum the self.inductlou 
of the current.-*- K. S. 

Zinc ; Process for cxtractiny Electrolytically from 

Sulphate Solutions. Siemens und Halske Akt-Ges. 
Fr. l*at. 845,154, July 27, 1904, Under Internal. Conv., 
Nov. 20, 1903. 

See Eng. Pat. 16,396 of 1904 ; this J., 1904, 1098. 

— T. F. B. 

Xfl.-FATTY OILS. FATS. WAXES, 

AND SOAP. 

ParaijUn Wax; Admixture of — with Sub»tonce$ bf 
Higher Melting Point, ^Candle Making,'] E. GrieCa. 
Ill,, page 1206. 
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English PiiTENTfi. 

Waste Oil Filter. S. II. II. Barratt and the United 
Asbestos Cb., Ltd., London. Eng. Pat., 21,4.52, Oct. 6, 
1904 . 

This apparatus consists of a vessel divided into two or 
more corapartnH'iits hy means of vertical or nearly vertical 
I»artitions. A filtering medium of Avoven fabric, asbestos, 
&c., is stretched, across a grid placed over a hollow frame, 
in the partition, AvhiJst a porous tiltcring mass Avithin the 
frame is hept in position by means of a second grid (which 
may also be coA'ered with a Avoven fabric), the pressure of 
Avhich can be regulated hy lueaus of a screw or other device. 
The waste oil introduced through a strainer into one com- 
partment, parses horizontally through the filtering niodia 
into the other compartment or compartments, so that there 
is but little accumulation of impuiities on the filter. 

A. M. 

Oil and the like ; A)fjiarafifS' for Furifyiny . C. A. 

Koellner, ISIeumuhlcn, Germany. Eng. l*at. 22,238, 
Oct. 15, 1904. 

This apparatus, lutended for the filtration of viscous oil, 
engine grease, etc., consists of tw^o superjtosed chambers 
each of which contains filteiiug sheets kept apart hy means 
of bars, frames, etc., and kept in position 1)3' means of a 
screw or other device The oil enters at the bottom of 
the upper chambei, rises through the filter, and is then eon-, 
ducted to the top of the lower chamber through the filter, in 
Avhich it jiasses doA\u wards, 'flie passage connecting the 
twoehambers niaA' be provided with a eo\cr and observation 
AvindoAV, and may end in a shoot to conduct the oil toAAanIs 
the middle of the top of the lower filtiT. — C. A. M. 

Soap Preparations for lise in Preventiny Poisoning hy 
Compounds of Lend, Copper, Arsrnicy Merrun/ and 

other Metals \ J*ioeess Jor nialiiny . E Xusch, 

London, hroni ( diem. Werke (i m h H., vorni.(l Zerbe, 
Ereiburg in lladen. Eng I’al 18,i:)2, Aug. 22, 1904. 

The ready decompof-ition on contact with aii of soaps 
containing sulphuretted alfali and hydrothioiiic acid,” is 
prevented hy coating the j»rej)aration with paraffin, soluble 
glass (alkali silicate), or the like, whilst the .stability of the 
soap is increased by the addition to its ingredients of a 
substance such as \ a'^elme, to counteract the influcmce of 
the ah’. (Compare Jh !’ut. 311,1.59 of 1904; this J., 
1904, 82C.)— (\ A. ]\J. 

Erkngh Patents. 

Petroleum or Gasoline Soap, aiid Process for Mannfarfvriny 
the same. L. A. Lebreton-Deshayes. Er. I’at. 339,001, 
Sept. 29, 1903. 

TriiirrY-TAVo kilos, of petroleum or gasoline, jirevioiiNlj' 
agitated AA'ith 10 kilos, ot caustic soda lye, are stirred into 
20 kilos, of melted animal or vegetable fat, and then 24 
kilos, of caustic soda lye are added, Avith stirring. The soap 
is run into a suitable mould, which is transferred lo a room 
lieated to about 30'' C, for about 24 hour-^, to complete the 
saponification. — T. E P. 

Soap ; Manufacture cf Neutral , Keeping its Neutrality 

during iJydt olt/sis. P. Horn. Er. Pat. 345,485, Aug. 1 i, 
1904. 

PuoDiKTS of the artificial digestion of alburaiiioids with 
acids or alkalis (“ alhuminoses ”) are introduced into the 
soup, A\'ith the (d)ject of combining with free alkali already 
present or liberated during the hydrolysis of the soap by 
water.— G. A . M. 

Soap Preparation for use as Protection against Lead 

Poisoning i Process for mahing a . Ghem. Werke 

Ge.s. m. b. II., Aorm. I)r, C. Zerbe. First Addition, dated 
Aug. 13, 1904, to Er. Pat. 341,159, Eeb.25, 1904. 

See Eng. Pat. 18,152 of 1 904 j preceding there.— T. F. B. 


Xm.-PmMENTS, PAINTS: RESINS. 
VARNISHES; INDIA-RUBBER. Etc. 

(A.)— PIGMENTS, PAINTS. 

United States Patents. 

Paint Composition. W. A. Hall, Bellows Falls, Vermont. 

U.S. Pat. 775,919, Nov. 29, 1904. 

See Eng. Put. 26,903 of 1903 ; this J., 1904, 328. T. E. IG 

Oil Colour. M. Herisson. Addition, dated .Tuly 28, 1904 
to Er. Pat. 337,440, Dec. 5, 1903. (See this J., 1904.' 
495.) ’ 

The oil colour claimed in the main patent (/oc. cit.) can be 
advantageously used in place of red lead, for a first coating 
on iron. The jiigment is improved by decreasing the 
amount of barium chloride, and increasing that of zinc 
Avhite, and it should be coloured hy adding a little red ochre. 

~M. .J.S. 

(J5.)~KESINS, VARNISHES. 

United States Patents, 

Cihus Fruits; VWe.v.v of Kxiraetuig Oleo-resin from the 

Peel of . E. J. Slu’cnan, Assignor to San Gabriel 

Valley Essential Gil Co. G.S. I»at. 775,502, Nov 
1901 X\., page 1237. 

Cilrm Fruits; Olen-re.stnous Product from . E. .H 

Shecnan. Assignor to San Gabriel Valiev Essential' Oi. 
Co G.S. Pat. 775,546, Nov 22, 190 1. XX , i>agc 1237. 

J'hlFNCH Ga'I'ENTS. 

Ainhet ; Process for Utilising Waste Yellow . 

H. Thiemann. Er Pat. 345,196, July 15, I90l 

Amheu pOAk'der, turnings, and other waste are tnuited with 
chloroform, so as to obtain tlie soft a- and /8-resitih fn>e from 
inl^)^litie'^. The addition of these rcMUs ro copal or amber 
of low (jualit 3 ' produces a, mi.xtuie suitable for (lie manfac- 
tun* of auihroide. Addition of a small (luanit) ot succinie 
swid causes a cloudiness, 1 ) 3 ' winch ihe leseniblancc of tlu' 
product to natural yellow amber is enhanced.-- M J S. 

(C.)— INDIA-RUBBER, Scg. 

Later of Castilloa FJastiea. A. VV. K. de Jong. 

Her., 190G 37, 4398—1399. 

Till- suhslance which retards the coagulatiou of the latex of 
CastiUoa ela.stica (this J., 1904, 990) has been iouud to he 
of an albuminoid character. It is precipnated b) uleohol 
and acetone, hut not by acetic acid, and its action is pro- 
bably due to the adherence of the piecipitate to ihe particles 
of caoutchouc, thus reducing the cohesive power of the 
latter. Ihe author has also succeeded in detectiug in the 
latex the pieseiice ot a tannic acid ((ailcium salt, 
an acid, (C,-H:„,Oj(,)v, potabsinin chloride,!* 
sugar (m. pt. of osazone, about 200" G.), and a compound 
the neutral .solutii'ii of Avhich is coloured green. — A. S. 

French Patents. 

[7?M55e/’] Latex; Process and Apparatus for the Treatment 

of . i*. E. K. Ghristiaens. Er. Pat. 345,020, July 

22, 1901. ^ 

The latex is mixed with Avater and passed first through 
gauze tissue of fairly Avide mesh to remove leavt-s, dirt, &c. ; 
and then through one or two stretched cloths previousl'y 
coated or sprinkled w^th a coagulating agout. The appa- 
ratus consists of three frames fitted one within the other, 
between the ends of Avhieh the cloths are stretched. The 
outer and inner frames are Avitliout bottoms, but the middle 
one has an openwork bottom of laths or bamboo.— A. 

Vulcanised Pubher Waste; Regenerating . A. Kittel. 

Er. Pat. 344,734, July 9, 1904. 

The rubber waste is cut up into small pieces and incorpo- 
rated Avith a dry powdered alkali capab'e of uniting with the 
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sulphur. The mixture is preesed, lieated for '>—1 

Tn f iTQVited in the usual maimer 

Iq the case of waste cootaiiiing a large proportion of loading- 
material, powdered rosin may be added with the alkali. 

-A.S. 


XIV.-TANNING; LEATHER. GLUE. SIZE. 


Tannin Extracts} Xofe on the Belta 

tn . J{. l.epetit and C. C. Satta 

311—313, 317—324. 


rtour of Sulphites 
(Collegium. 1901, 


The results of a series of experiments on tannin extracts 
<;ontaiiimg sulphites, lead the authors to cnnrinn Parker 
:urid Gansser’s view (this J., j yol, 108.‘)), that such extracts 
have no injurious action on leather. It ^vas f mud that in 
iiu extract ot t]uehr!icho treated with hisulphiu^, a fairly 
large proimrtion of sulphate was always foimed h\ oxida- 
tion, but only very little free sulphuric aei.l.— F. 1)‘ T 


water and shrinks. Other sdbstaoees, such as plates of 
agar, are not affected in the same way as gelatin. In a 
colloidal ferric hydroxide solution, obtained by prolonged 
dhUysis (which contains an appreciable amount of chlorine), 
part of the substance is undoubtedly present in trao 
solution, but the greater part is merely in suspension. 
Gelatin is affected less by dialysed than by " commercial ” 
solutions of colloidal ferric hydroxide. Tho formation of 
a colloidal solution appeans to require the pre.senc€ of a 
small amount of an eltctmlyto.— T. F. B. 

Nitrogenous Refuse [Leather and Waste 

Sulphuric Acid; Simultaneous Utilisation o/* — — . 
K. Donath. XV., page 1228. 

English Patent. 

Tunning Leather •, Erocess of and Apparatus for — 

H. de Marneffe, Biege, lielgiiun. Fug. Pat. 22,391!i, 
Oct. IS, 1904. 


Tannin Matters ; Note on the Anah/sis of' . ]{. 

tlollegiuiD, 1904, ,3().j— ai i. 

The author criticises the jircv'nt oiliciul method of analysis, 
in that it does not take sufficient aecount oi the values of 

non tanniiip,” and take*' no aceount of ‘‘ insoluhles,'' 
uotwiihstanding tlK faet that the latt(>r include the phhiha- 
pjienes which enter largely into the eoinpositinn of leathei. 
The figures of analysis \\i)uld he inoie evaet if, instead of 
^iringiug the result to a hundred by obtaining one of the 
percentage.s by subtraction, the various determinations 
were all made direct. 

A comparison of anahses of similar evtiacts made by 
several ehemists la-t wnir ^howed eoiisideiable ditlerenees, 
although the same hide powder was used The variations 
were evidmitly due not only to differences of manipulation, 
but also to the fact that insntti( lent cure was taken when 
the samples wane drawn. 'I'lie authoi rceentl\ diew samples 
with great care from about two kilos of li(|ui(i extiact, and 
also from diy extrai ts, wnich latter he ]>ounded iiji liiiel> 
and then passed thiongh two sieves Comparative analyses 
by several members of the T A.F.T.C. show.-d then con- 
siderably less vanatioi) than m the case above cited. The 
author does not thii k il advisable to adopt, without restric 
tioii, the rule that a’l taiiiiin bolntions must be filtered 
before analysis, as luiin} tauiiers iightlv demand that there 
t^hould be a certain quantity of insolubh- matter present 
In view of the inci easing importanee of extianis known 
its “soluble in the cold,” the author pioposes that the 
Congress should settle what the maximum amount of 
insoluble mailer in then* extiacts should be. -Ik 1> T. 


4relaiin ; Setting and ^/rcllitKj of . F. v. Sebroeoer. 

Z. Fhys. Clieiti , 190..;, 45/7.?— 117. Science Abstr. A., 
1904, 7, 914. 

dJv heating a solutnm (d‘ gelatin at 100° C., its viscosity, 
measured at 2.V (', graduallv decreases to a eoiistaut 
minimum; this change is attributed to hyilrolysis, and is 
accelerated bv both hv drogeu and bjdrovyl ions (i e.. bv 
addition both of acid ami .dkali), the final viscosities thus 
reached being lower than tlmt ohiamcd with a pure gelatin 
solution. The sulphates ami chlorides of potassium, sodium, 
and ammonium, sodium nitiate, and the chlorales am su - 
phates of lithium aud magnesium all increase tlie viscosity 
of gelatin solutions, the ^-rcatest increase 
by magnesium salts The vapour pressure 
Baking in water, is found to be greater than that of water 
at the same temperature. — T. J . B. 

Colloids [Gelatin, 

K. Spiro, Beitr. Chein, I'hysiol. lath., l.H)4, 5, - 

Science Abstr., 1904, A, 7, '•^22— 923. 

The swelling of gelatin is considerably accelerated by 


Ske Fr. Fat ;131),12H of 1901 ; this .1., 19i)4, 720.— T. F. B. 
United States Fatknts. 

Hides; Maehine for Apph/mg Colouring Matter to . 
K. W. Ohurchili. LI.S. Fat. 774,93.), Nov. 1.7, 1904. 
VI., page 1213, 

Leather; Process of Treat nig [Waterproofing'] — — . 
Ik Alagnus, Collingwood, Vhetoiia. U.S. Fat. 775,839, 
Nov. 22, 1901. 

See Fr Fat. .331,239 of 1903 ; this J,, 1903, 1 140.— T. V. B. 
French Patents. 

Tannin Extracts; Process for the Clarifying of 
Soc. des Extraits de Chene eu Busse. Fr. Fat. 339,064. 
Sept. 2.7, 1903. 

'I'liK tanuin liquors are treated with fiiudy-pulverised neutral 
bodies smdi us sand, clay, kaolin or barium sulphate. 
The latter carry down insolahle matters in suspension, 
theicby rendering the extiacts clear. — If. D. T. 

Shins; Process for the Tanning of . E. L. Alilaire. 

Fr. Fat. 31.7,002, July 21, 1904. 

Tun slduK are tanned with liquors exti^cted from peat. It 
lb elrtiiued that skins so trimted are esjieciaHy supple nsd 
.strong. — F. 1). T 

Leather; Aitificial , and Method of Making th« 

same. J. F. (iiaujou ami J. F. J. Ilcrehet, Addition, 
datea Aug. a, 1904, to Fr. Fat. .343,704, June 4, 1904 
(thisJ., 1901, 1039). 

The uriiftcial leather prepared according to the process 
desenhed iu the mam patent, is coated (before the tar is 
quite dry) on oiu* or lioth sides with a sheet of paper, 
cardboard, textile fabric, or metal.— A. S. 

Size Glue; Manufacture of a Special . 0. Vierne 

aud F. ICowaehiche. Fr. Fat. 339,098, Oct. 14, 1903. 
Fuo.u 1—20 pel cent, of ziiie oxide is added to the hut 
solution of glue, and after well agitating, the liquor is 
pasied through a sieve and cooled in moulds. It is claimed 
that the re.sultmg glue, which is white and opaque, has a 
ten.‘<ile breaking strength 20 per cent, greater than that 
of ordinary glue, whilst size prepared from it has a 
resistance to moisture, 80 per cent greater than ordinary 
glue size. — A. S. 

XV.-MAHUEES, Etc. 

Calcium Phosphates / Action of Waten" on the — — . F. K. 
Cameron and A. Beidell. J. Anier. Chem. ISoc., 1904, 
26, 1454—1463. 

Both tricalciurn phosphate and raouocalcium phosphate 
are considerably hydrolysed and decomposed by the acibn 
of water. In both cases, the amount of decompositloii and 
the concentration of the resulting solution at the tempera* 
tuie employed in the authors* experiments (25^ C.), it 
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Uopendetit gn tlip ratio V>ctween the amounts of soliil 
phosphate and wafer. Dicalcium phosphate, however, is 
only slightly decompo'^ed by water and appears to dis.solve j 
mainly as such, so that it is the only phosphate of calcium j 
stable in water under ordinary conditions. i 

The presence <d‘ caleimn sulphate sllghtl}'^ increases the 
phosphoric acid dissolved from tricalciurn phosjdiate, pro- ! 
duces piobably a slight increase with the inonocalciuin salt, , 
but a marked decrease with dicalcium phosphate ; calcium , 
carbonate diminishes the phosphoric acid dissolved from j 
all thri'e phosphates. Carbon dioxide increases the phos- , 
phoric acid dissolved from tri- or di ciilcium phosphate, hut 
is without apparent effect on the action of water on the 
monocalcium salt. — T. II. P. 

Lignite-tar Dldillcries Use of Waste Liquors from 

as Manure. E, IStrube. Z. angew. Chem., 1904, 17 
1787. ^ 

In spite of repeated tiials, no method of treatment for these 
waste liquors has been found ^^hich Mill render them 
inoffensive at a practicable cost ; usually they are (hinted by 
being run into neighbouring streams. The author ha.s, how- 
ever, successful! Y ajiplied them for munuriiil jmrposes. d’wo 
portions of land u(‘rc troah d similarly in all respects save that 
one w’HS regularly sprinkled, bv means of spray -diffusers, 
with the^c waste licjuors, and the other not. The yield of 
oats on the sprinkled portion was represented by the figures 
14*5 grain, 79 •() straw, 1 1 0 cliaff, while tlie corrresponding 
figures for the other jiortiou w(>re 38-0, 01 ‘r), M*0; the'* 
grain from the sprinkled portion containt'd 2' 13 per cent, of ! 
nitrogen, that from the other 1*07 per cent., so that the 
total yields of nitrogen from the two portions were very 
nearly in the ratio of 3 to 2. -J. T. I). 

JSiirngeuons It (fuse \_Leather TFu.s/e, and Waste Sul- 
phuric Acid \J'r(im Petrideum Jte'fining] ; Simnltaneous 

Utilisation of- . I^: Donath. ’( diem.-Zeit., 1904, 28, 

1153--1154. 

WiiKN nitrogenous sub.stances such as leather, wool, hair, 
horn, &c., are heated at about 300° ('. w'ifli 30 — 50 per cent, 
of sulphuric acid and nttervvards (*xtracted with water, con- 
siderable amounts of ammonium .sulphate are obtained, 
whilst the carboni.sed residues, according to the nature of 
the substance employed, may he utilised as a di'colorising 
agent, or, if unsuitable this purpose, may be utilised for 
the production of potassium lerrocyanide. Eor the first 
operation it is proposed to employ waste sulphuric acid from 
the purification of petroleum, lii an experiment in which 
leather meal (220 gnus.) was treated with sulphuric acid, 
3*86 grms. of ammonia were obtained; and of the total 
nitrogen only 2 * 5 per cent, was lost. I n another experiment, 
however, the loss was much greater. The carboni.sed residues 
contained from 4 to 10 per cent, of nitrogen. --N. 11. J. M. 

English Patent. 

Fertiliser or Manure ; Manufacture of . Tf. Myers, 

Burton-on-Trent. Eng. Pat. 494, Jan. 8, 1904. 

Claim is made for a mixture consisting of ptressed brewers’ 
yeast (20 to 30 parts), oak sawdust (15 to 20 parts), 
powdered lime (2.5 jiarts), bone dust (10 to 20 parts), basic 
slag (10 parts), and sodium sulphate (10 parts). After 
blending, the mixture is passed through a revolving c> lin- 
dricnl wire riddle. — V. A. M, 

( 

IY1.-SUGAE. STARCH, GUM. Etc. | 

[Supar] ; Carbonating and Systematic Washing of Filter- j 
press Scums. A. Aulard. Bull, .\gsoc. Ohim. Suer, et 
List., 1904, 22, 299—312, 

In order to secure perfect washing of filter-press scums, the 
juice must have been well treated with lime, and the first 
carbonating carried out at about 70° C. The pressure at 
tlie filter-presses should not exceed two atmospheres. The 
water used, is the animoaiacal water from the third and 
fourth bodies of the multiple effect, cooled to 45° — 50° C. 

It should be put into the press at from I to 1 • 5 atmospheres 
pressure. When the presses are not arranged for absolute 
displacement of the juice as in those of the Fives-Lille Co., 
and there is consequent mixing of water and juice, it is of 


advantage tb return part to serve as water of digplacemeut 
for the succeeding operation. For liming, sufficient water 
only shqiild be used to bring the slaked lime to from 32° to 
31° B. ^Ihere is no reason against the use of a dense milk 
of lime when the mixing of the diffusion juice in the cold 
with lime lasts at least an hour. — !>. J. de W. 

Sugar Solutions ; Boiling Points of Pure and Impure . 

11. Claassen. Zeits. Ver. Deutsch. Zuckerind., 1904, 54^ 


1159. 

(See this .1,, 

1904, 1105.) 

Sugar 1 

Boiling Point. 5 of Pure 
Sugar Solut ions. 

Ris(^ ni the Boiling Point in 
j ° C. for a Purity of— 

(Claassen and Hennaun.) 
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— E. J. de W. 

Sugar in Solutions of Tannin; Piescnce of . 

II. Novc. Bull. Assoc, ('him. Sikt. et Dist., 1904, 22 
325— 32 G. ^ 

The author finds that alcoholic solutions of tannin, 
frequently used along with lead acetate to clarify and 
decolorise sugar solutions for polari.scope rt adings, espe- 
cially aft(ir being kept some time, may contain dextrose 
and cons(*(}uentiy affeid the accuracy of the results. The 
natural glucosides present in some tannins are decomposed 
into dextrose and gallic acid. 4'hc use of concentrated 
.solutions of tannin is therefore condeuined. — L. J. de W. 

Starch-Glucose Syrups prepared by Hydrochloric Acid ; 

Suitability of for ( 'onfecfionery. K. I’reuss. 

Z. Spiritushid., 1904, 27, 

(iLUCOSB which has been prepared with hydrochloric acid, as 
the American confectioners’ glucose is, must never be neu- 
tralised with chalk, but always with sodium carbonate. The 
author has ascertained experimentally that the resulting 
sodium chloride is without any inverting action upon the 
cane sugar in the process of boiling confectionery. The 
proper use of sodium carbonate also decomposes any 
calcium chloride which may he produced by the action of 
the acid upon the ash of the starch ; well neutralised syrups 
never contain calcium chloride. Further, the author shows 
that it is not necessary to use higher temperatures when 
converting with hydrochloric acid, than whim sulphuric acid 
is employed. In practical work a temperature of 120° — 130° 
C. or a pressure of one atmosphere is never exceeded, 
on account of the danger of reversion. Syrups properly 
prepared with hydrochloric acid are no less suitable for 
confectionery than those made with sulphuric acid, and 
auy defects observed are really attiibutablo to the presence 
of abnormal products due to conversion at excessively high 
temperatures or to incorrect neutralisation, filtration, or 
decolorisation. — J. F. B. , 

Aldoses t Separation of by Secondary Hydrazines, 

11. Ofner. Ber., 1904, 37, 4399—4402. (See also this 
J., 1904, 993.) 

The author has succeeded in preparing in acetic iMiid 
solution the methylphenylhydrazones of dextrose and 
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Ae benzylphenjlhydTBJOLc of xviCe/al, hough ' 

mtherto, it has only been possible to produce these 
from neutral solutions. I'he followinnr i*, the 
method adopted for the preparation of the niethXheayU 
hydrazone of dextrose. Two grms. of dextrose we #ell : 
naixed with .1 c.c. of 50 per cent, acetic acid, 1-8 grms. ■ 
of metbylphenylliydrazine are added, and the mixture is 
allowed to stand at the ordinary temperature m a closed 
flask with occasional shaking. The whole of tho sugar 
^dually pass* s into solutiou, and from the deep red liquid 
the hydrazone separuti's after about two hours in the form 
of colourless needles. After a further hour, the cry.stalline 
mass IS repeatedly digested with ether, pressed on an 
e^henware plate and re-crystallised from alcohol. The 
yield of pure hydrazone is .'lO per cent of the theoretical 
amount. — A. S. 

Beetroots ; Direct Detenninaiion of Suyar in . A'ow- 

Tiiflmncc of Air on the Itesuks, H. and L. Pellet. 

XXIll.y page 1211. 

Beetroot Juice ; Dctcrmhintinn of the Punf i/ of . 

11. Schulz. XXin., page 12 11. 


Maple Si/rup and Maple 
and Adulteration of 
page 1241. 


Sugar ; Coinposifiou^ 
. J, Hortict. 


Anah/ii 

XXlll 


Denaturing Sugar for Use in the Brewery ; Directiovs 
for . XVII , page 123(). 


Sugars ; TUnctiori of Ahlehydic 

page 1240. 


A. Herg. XXIJI., 


Sturch-conlainiug Materials ; Method of Distinguishing 

heticecn Different hy means of Iodine Vapour. 

A. Dubose. XX III., page 1210. 

English Patents. 

Achroo-De.rtrin Manufacture of [from Beat\. 

G. Keynaud, Paiis. ling. Pat. 4792, Feh. 2(5, 1901. 

See r.S. J’at. 701,542 of 1904 ; this 1901,721.— T. F. 11. 

Fkench Patents. 

Beef Sugar ; Process for Mannfictitring . M. Koeselor, 

A. Schaer, and H. W. Ilinze. Fr. Pat. 343,299, Aug. 

I, 1904. 

See U.S. Pat. 770,700 of 1904 ; this J., 1901, 994.— T. F, 15. 

Sugar or Diffusion Juices ; Punjieatiou of Crude . 

Vve. H. Breyer (mV Mitterbacher) and A. .1. von Wehr- 
HlC*^. Fr. Pat. 345,4(53, Aug. 8, 1904. 

An iutimate mixture, consisting of two parts of calcium 
hydroxide with one purl of powdered brick, i^s added lO 
the crude sugar juice at a temperature of 80^ in the 
proportion of 2-5 to 3*0 per eent. on the weight of the 
beetroots. The mixture is agitated mechanicall>, wliilst it 
is saturated with carbon dioxide. — J. F. P- 

Sugar; Rapid and ICi-oiinmicid Friieess 

J. B. L. AitrieDtis un<l K. Fcintenillea. ir. 1 at. 

July 36. 1904. 

SnOikK of the quality known as No. 3 or “ extra,” is 
melted with water in such proportioii.s 
temperature that the syrup, alter 

contains at least 60 per cent, of roBned c^stals prortuc. d 
by suitable “malaTaue.” the 

mass is ntUised for meltiog a "',‘7 AVhen 

the addition of the 2,;* !wed thw 

the drained, syrups become too 
are decolourised end returned for re^ U ^ 
oentration of the syrups is a o .j , Machines, 
reOned.mass is dramed ,2“ ” "jrup%nd moulded 
mixed with hot, ^ „o„/tbe^moulded sugar 

in suitable mannt r. i be leiuse iruiu 

is remeltedf^J. F. ih 


Viseons Materials [Mokisse^ ; Appar^ns /or Drawing 

iff , the Draw-off Cock iwing .wfontafieally regU'- 

luted by a Float. H. Gdde. Fr. Pat. 344,724, June 21, 
1904. 

Tun viscous material is drawn otf from a tun into a vetteli 
and as this fills, it raises a float connected by means of a 
lever to a weight. When the vessel is full, the weight is 
released and close.s the draw-off cock. — E. F. G. 

yfolasscs, Vinas.ses, Saccharine Juices, and other Vege-^ 
table E.rtraet.s ; Prodnelion of Dyestuffs Jroui — — , 
O. Wichardt. b'r. Pat. 345,440, Aug. 9, 1904. IV., 
page 1211. 

Betaine or its Salts from Mola.^ses ; Process for Extracting 
•. G. Stiepcl. Fr. Pat. 344,954, .July 19, 1904. 

(jOn< kntkatko molassc'' is intimately mixed with twice 
Its volume of 9.5 per cent, alcohol. The mixture is 
allowed to settle, und the alcoholic layer is decanted off, 
filtered, and decolorised by animal charcoal. It is then 
concentrated to a syrupy consistency, treated witli strong 
h}drochlonc add, and cooled; the crystals of hetalue 
hydrochloride which separate out, are subsequently purified 
hy recrystallisatioii from alcohol. — J. F. Ik 

Starch [^Amyloid] ; Manufacture of — — from Cellulose^ 
IFoof/, ^e. A. Bdrncr. Fr. Pat. 345,370, Aug. 4, 1904. 
Ssw^nrsi' or other waste vegetable miiteriul is digested 
for t8 — 60 hours w ith a suitable iieicl or alkaline solution. 
The most suitable '•olveut consists of a 1 — 2 per cent, 
holiitiou of caustic soda, with which the sawdust is systema- 
tically extracted in a diffusion battery at a temperature of 
about 21® G. The extract is freed from resins, &c. by 
acidulation, and the “starch'’ is precipitated from tho 
clarified Kilution by saturating the latter with common 
salt. ’I'lie separated “ .stanh” may then be saccharified 
by acid, and converted into alcohol by fermentation and 
distillation. — B. 


XVII.-BBEWING, WINES. SPIRITS. Etc. 

Culture Yeasts } Bcsearches an in the Moist and 

Pressed ('oudifion. W’. llenneberg. Woch. f. Bran., 
1904, 21 , 625-629, 651— (560. 6{>8— (375, 683—686, 
711—716, 731—740, 747—751, 759—763. 

CoNCLUMoNH are Bummarised setting forth tho results of 
ft long series of investigations on the behaviour and 
longevity of quiescent yeast cells and the influence of 
foreign orgauisras on }east, including a study of spontaneous 
infection, decomposition, and putrefaction of preserved 
yeast. Tho experiments were carried out (1) with absolutely 
pure cultures, and (2) with pressed industrial yeast. A com- 
parison of these two series showed that, in the bulk, tbe pure 
cultivated yeast lived for a shorter time than tho industrial 
cultures, but that frequently a few cells of the pure cultures 
survived after tbe whole of those of tho industrial cultures 
were dead. Variations in the relative longevity of the two 
kinds of cultures were observed, according to the temperature 
of ‘Storage and the race and type of the yeast. In pare 
cultures the bottom yeasts lived longer than the top yeasts, 
but in industrial cultures tbe reverse was the case; tbe 
two types of yea^t are, however, not really comparable. 
In pure cultures there was frequently a slight reproduction, 
but scarcely any in tlie industrial cultures. In pure 
cultures of llaces II. and XU. tho presence of excels of 
moisture was very injurious, but in industrial cultures 
much less so. Exclniion of air by mesns of a layer of 
paraffin was found to be unfavourable in pure cultures of 
Jlace Xn., but favourable in industrial cultures. Industrial 
cultures of Race XU. often contained spores, whereas the 
pure cultures of this variety were always devoid of them. 
Infection by Oidium lactis is very destmetive in pure 
culture.^, but in iiidustrinl cultures of the distillery yeaata^ 
this fungus forms a protective film with distinctly favour* 
able effects. Sulphuretted hydrogen (due to infectiuu) 
was produced only in the industrial cultures; the latteif 
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also were proof against 'putrefactive bacteria and hay 
bacilli, (lenerally, it may be said that the life of moist 
jeast cells in the quiescent state is comparatively short, 
especially at high temperatures. Tb(i life of the cell is 
cut short by the accumulation in the restricted space of the 
pressed mass, of poisoiiou.s products of metabolism, or by 
foreign organisms. In order to obtain a culture which will 
remain alive for a considerable time, it is necessary to 
select a suitable iac(‘ of yeast and to cultivate it under 
conditions which will induce a vigorous growth, as free as 
possible from infecting organisms. — J. F. 11. 

Denaturing Sugar for Use in the Hrewenj ; Directions 

for . Z. Ver. Deutseb. Ziicker Ind., 1904, 54, 

[Gen. Fart]', 408. (See this .1., 1901, 1053.) 

In agcnidance with the law of .luly .0, allowing the use 
of duty-free sugar for blowing purpo^ea in Fiaucc, the 
following two methods of denaturing the sugar were 
sanctioned on October 1 : — (1) A mixture is made in the 
following order of 1000 kilos, of drinking water, 2 kilos, 
of syrupy, purified commercial phosphoric ucul of st>. gr. 
1*45, 1000 kilos, of sugar or s^rup, and 20 kilos, of hops. 
'I'he raixtuie is brought to the boil. After boiling for 
1 .5 minutes, the deri^'ity of the hoiliiiir liquid is taken with 
a hjdiometer, and boiling continued until ;t has reached 
1 -20. The syrup poured off, must have a density of 1*32. 
(2) A mixture is made in the following order, 1000 kilos, 
of drinking water, 4 kilos, of crjst.'illised turlaric acid, 
1000 kilos, of sugar or strop, and 20 kilos, of hops. The 
rest of the procedure is as undei- (11.— L. J. de W. 

[Breteing.] Action of JJisinferfants on Beer Inenisfa- 
tinn. V. Torncll and E. .Morcll. Z. gc.s. Brauw,19()l, 
27, 841-840. 

KxenuiMKNTs ttere made on the incrustation found in the 
main leading from the hop-hack to the eoolei. The snh- 
stiince which contained 9 • 4 per cent, of moisture and was 
soluble to the extent of 14 per cent, in water, was crushed 
and exposed to the action of the reagents (20 c.e. per 
0*4grm.of substance) for an hour, then stilted and left 
for a similar iieiiod, the insiduhle residue being finally 
collected on a tfircd filter, washed with 300 c c. of water 
and dried at lOO C. “ Anfifonnin (in which the 
active suhstanc(‘ is h^ jioolilorous acid, and which contains 
5 *2 per cent, of sodium hydroxide) di.ssohed 97 jicr eem, 
of the iiienistation with brisk efFervc'Cence, the chloiine 
decolorising the solution. On the other hand, a 5 per cent, 
solution of eaustic soda, di.s«;olvcd only 23 jier cent., so that 
the more vigorous action of the first-named reagent must be 
a.scribed to the active chlorine, though in the case of .voJ/aw 
hi/porhUnite and bleaching powder, this activity was less 
pronouDced (04- t p‘T cent, and 39-7 percent, respectively). 
Sodium and potassium carbonates act more by loosening the 
inernstation than as solvents, only 20 per cent, being dis- 
solved by solutions of 2,J; — 10 per cent, strength. Votasshtm 
bisulphite increases the insnliibility of the incrustation in 
water hv nearly 2 per cent , and also hardens the crust — 
a behaviour explaining the known fact tliat vats treated 
with this reagent incru>t sooner and moie tirnily than 
otherwise. The same result, but in still higher degree, is 
furnished hy “ montaunif which actually increases the 
insolubility' by 2.3 per cent., and is therefore entirely un- 
suitable as an anti-incrustant. Ammonium b/Jlnoride 
(O ’ .3 — 1 per cent, solution) dissolves only about 1 per cent, 
more than water. It is therefore concluded that oxidising 
agents alone, do not exert any powerful solvent action on 
the incrustation. — C. S. 

Distillery Yeast Mash ; Heating the to 75'^ — 81° C. 

after Acidif cation. Schirmann. Z. Sjiiritusiud., 1904, 
27, 478—479. 

The heating of the preliminary yeast mash to a temperature 
of 75—81° 0., after acidification by lactic acid bacteria and 
before sowing the yeast, is always recommended as a safe- 
guard for destroying any undesirable bacteria which may have 
developed along with the lactic bacteria. The author, however, 
questions the utility of this partial sterilisation, because 
its good effects may be outweighed by its ill effect on the 


nutrition of the yeast. He contends that if the lactic fermen- 
tation has taken place under favourable conditions of purity, 
th#heating is unnecessary, and that it is quite likely, by its 
action npota the albuminoids and enzyme-constituents of the 
mlsh, to modify the composition of the liquid in a direction 
unfavourable to the yeast. He claims that it is possible to 
judge whether an acidified yeast mash is in such a condition 
as to require heating for sterilisation purposes, or whether 
this beating may be omitted wiih advantage to the yeast. 
Henneberg, comraeuting on the above, points out that there 
are some kinds of “wild” lactic bacteria which develop 
well under the same conditions as the “ cultivated ” species, 
and that these are capable, in sufficient quantities, of exert- 
ing a disa.stroug effect upon the yield of spirit. It is very 
doubtful whether it is possible in practice to distinguish the 
presence to a dangerous extent of these barmful bacteria, 
and the pu.steurisation of the mash must be regarded as a 
necessary safeguard.™ J. F. B. 

Distillery Fermentation Tuns ; A t temper at or s for . 

G lleinzeinmnn. Z. Spivitusinu., 1904, 27*, 477. 
Attfmpeuatoks arc of two kinds, the stationary and the 
movable. The copper pipes of the statiomiry cciil.-i should 
be flattened or oval in section, since iheir sole function is to 
cool tlie masji. d'he pipes of the moving coils should on the 
other hand be round in section, since flattened pijics iiithtdi 
spiral path cut through the mash without making a sufficiQot 
jiMth for the escape of the carbon dioxide, which is the chief 
object of their motion The speed (’f rotation should be 
18 to 20 revolutions per minute, and tlu* up and dow n stroke 
should he about 3 ft. m length. 'I'hc coils should never he 
so adjusted that they break through the surface of theniavli 
as tliey rise, as thereby a loss of aleoliol would occur. Thi> 
uttemperators must la* kept peifcctly clean, an<l theie should 
he no projections or corners to which jiarlicles of fetah* mush 
may adhere ami 80 cause infection; any leakage of watei 
from the inside of the coils may also introduce infecting 
bacteria. Mere spraying is nor sufficicnl to remove the 
slimy dejiosit of } east which collects on tlie coils; thcLse 
should he setuhbed as frequently as possible with milk of 
lime.— J. F. B. 

Bum distilled in British Gmaiia ; Proportion of Esters 

noimatlf/ Dresent m . J. 1!. Harrison. British 

Guiana Official Ga/.ette, Oct. 19, 1904. 

FpsOM the results of analysis of a number of “estate ” rums 
and of “ bush ” rums (the products of illicit distillerie.s), it 
is concluded that rum as at present maniifaciured in British 
Guiana is subject to a wide range of variation in its con- 
tents of esters (calculated as ethyl acetate), the numbers 
obtained varying from 12 to 8t) parts for estate rums and 
for kushi'umR from 21 to 1 1.3 parts per 100,000 of alcohol 
by volume. The mean contents ol esters m the rum ex- 
ported from the colony during tlie past three years have 
I varied from ()4’7 to 104 parts, the mean for the total export 
being 83-5 parts. Rum distilled by means ot continuous 
and of ('offey stills contains a mean of 44*9 parts of ester.s 
with 18'4 parts of acids ; that from vat stills, 09-9 parts of 
esters with 33 • 1 piarts of acids. U he results here given offer 
no support to the theory that rum can be judged as to its 
freedom from admixture with silent spirit liy the amount of 
esters present.— T. II. 1*. 

Trehalase ; Presence of in Mushrooms. 

E. liourquelot and H. Hdrisaey. XXIV., page 1243. 

Busting oj Iron [by Denatured Spirit] ; Stimulating and 

Paralysing Effects of certain Substances on . L. 

Lindet. X., page 1219. 

English Patents. 

English Beers or Malt Liquors ; Manufacture of — ^ — , 
and Production of Pure Yeast Cultures for use therein. 
N. 11. Claussen, Copenhagen. Eng. Pat. 28,184, Dec. 22, 
1903. 

Claim is made for the employment in the manufacture of 
English beers, each as ale, stout, and porter, of cultures of 
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a new species of micro-orgiinismp, which are termed 
brettanomycw and wliich do not form endospores in order 
^ produce the flavour and condition j)eculimM() such bears 
pe brettanomycBs may be added after the primar/ft^?^ 
toentation or after pasteurisation, or may be , nixed #Wi 
the pitching yeast.— T. U. P. 

^ Temperature of Kilns or othei^ Hot-Air Chamlm s med in 
Drying Gram and like Materials i Apparatus for Indi- 

sru isiii:' iH' V-t.wT. 

This apparatus consists of a easinj; l.provi.ied «Uh in- 
torni'd yriDg clips 2. for holding a iliermomcti r 3 cciitrallv 

within the casing, t being in, external shield or jacket which 
18 held concentrinilly outside the casing 1 by distance pieces. 

1 lie bases of the cnsing 1 «nd shulfl i arc opened out 
into trumpet bnses G :md 7, and feel 8, are provided, whicdi 



— -^j r-j 

5 


ure phici'd iu perforjtions iu llie floor of the kiln. When 
ihe apparatus is phieed on the floor of the kiln, the gases | 
are free to ascend and pass in close contact with the bulb 9, ! 
of the thermometer, without being altered in temperature | 
by contact with the walls ot tin- ^tpparatu^ in contact with 
the grain. — T. II. V. 


Fertilizer or Mnnuu [/row Hrewers ^ east] Manu- 
facture of . li M}ers. Kng. Pat, 491,Jan 8, 

XV., page 1228. 


UxMrJ-.i> 18 t\t£s Patents. 

fait Kiln. C. E. (ilafke, San Francisco. U.S. Pat. 774,915, 
Nov. 15, 1904. 

KiLN-FUKNrVCE providcd with grate-bars for burning coke, 
combined with a supplemental horizontal flue, U-shaped 
i vertical cross-section, opening into the furnace. A jacket 
irrouuds the top and sides of the horizontal fine at such a 
stance that ,n air chamber Is 

le furnace ; there is also an air chamber below the floor of , 
le horizontal flue. Liquid f ® ^ ^ 

le horizontal flue furthest removed from the furnace. 


litiiraturb.-^l. xm> mi 


Breudngt Art of . J. Schneible, Weebftwken, N.J. 

U.S. Pat. 775,780, Nov. 22, 1904. 

Sbk Eng. Pat. 14,028 of 1904 ; this J., 1904, 996.— T. F. B. 

Fiiencr Patents. 

Phlegms^ Trbie.9, and AlrohoHc Liquors generally j Con- 
tinuous Ke.ctificaiion of . A. Baudry. Fr. Pat. 

:139,079, Oct. 2, 190J, f.See also this J., 1904, 1107.) 
Two distillation columns are provided, 4he first serving for 
the separation of the volatile impurities, gases, &o., from 
the phlegms or wine as far as possible, and the second 
serving for the scjmrntiou of volatile impurities from the 
liquor returned from the rectifying columm The second 
distillation column may be heated oy the latent heat of the 
alcoholic vapours of the separating column. The volatile 
impurities from the two distillation columns concentrate 
themselves on certain plates of a “ double” column, leaving 
a distinct “ neutral zone ” pmotically free from impuritieH. 
The alcoholic Injuid from the “ neutral zone” is divided 
into two parts, one descending into the lower portion of the 
doulde column and concentrating the fusel oil products on 
certain plates, whilst tlie other is mixed with the phlegms or 
wine in the first distillation column. — J. E. 11. 

Spirits; Mauufacture of Naturalbi Perfumed and Aromatic 

. II. Pape ami (1. Uefourueaiix. Fr. Pat. .139,085, 

Oct. r,, 19153. 

A sELKCTFi* specie', of jeast, isolated from sugar eanes and 
cultivated in tin* pure ''tatc, and rendered more active by 
special treatment, is utilised for the production of flue rum 
troui sugar-cam' molasses. I’lic same jeast can he utilised 
for the termentation of ma‘'hes j>iepared from beetroot pro- 
ducts or saccharified grains, with the addition, if desired, of 
vinuRM'S deri\eil from ‘'Ugar-cane products. 'J'he fermented 
inasla s are ili'.tilled in rectifying colunins«, and the various 
(lisfillates are selected or blended. — J. F. P. 

Alcoholic I V/;;m/r.s' f licvovvry of from Other Volatile 

Puiducts. .1. Join et Pie and G. llaverat. Fr, Pat. 
34.'),1.3H, Ju!,\ 25, 1904. 

The alcoholic vapours, mixed with air or other gases, are 
passed through colmnns containing concentrated sulphuric 
acid 'i'be acid !ihsoib> tlie alcohol, which is suhsoquently 
iccoNcredln diluting with water. — J. F. li. 


irZ/o’S', d/w.s/.s, Ciders, ; Apparatus for IJetetmininy 

the Dry hr trait and the Alcohol in . A. li. Darbois. 

Fr. J’at. 3 ^ 5,45 ), July 28 , 19 it 4 . XXIII., page 1239 , 


Marcs and Grapes [Alcohol and Cream of Tartar'] ; 
Process and Apparatus for Treatment of — — . Egrot, 
Grange et Oie. Fr. Pat. 344,737, July 9, 1904. 

'I'liK fermented marcs are charged into a haUery of closed 
diffusion ves>el8 elongated iu form and of small diameter, and 
capable of wif,h.standiug a high pressure. The marcs are 
extracted in these ve'^isels, first by cold or warm water under 
pressure, and subsequently by hot water heated under pres- 
sure to u temperature above 100'" C. I'he cold water extracts 
the alcohol, whilst the hot water dissolves the cream of tartar. 
The same apparatus may bo used for extracting the must 
from the vintage before fermentation, or for the extraction 
of the wine from the fermented lees. — J. F. B. 

Marcs of Wine or Fermented Products ; Recovery of 

Alcohol fiom . G. Ciupetti. Fr. Pat. 844,880, 

June 18, 1904. 

Kkferkino to a previous patent (this J., 1903, 1099), the 
batteries in which the marcs are treated with sulphurotts 
acid and hydrosulphurous acid for the extraction of oteam 
of tartar, are connected with a distilling and rectifying 
apparatus in which the alcoholic vapours, exjjpeUed from 
the marcs before their extraction, are separated into refliMd 
spirits and common spirits, both, at a high ooneentration. 
(See also this J., 1904, 1039.)—J. F. B. 
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XVin.-POODS: SANITATION: WATER 
PUEIPICATION. & DISINFECTANTS. 

FOODS. 

Flour ; Bleaching of . K. Fleiirent Oomptes rend., 

1904, 139, 945—940. 

TiiitKE prouesHcs are in use for bleaching flour, depending 
on the use respectively of ozonised air, of air charged will 
chemically prepared nitrogen peroxide, and of air charged 
with nitrogen oxides obtained by the spark discharge 
through it. Tf these processes merely changed the crdour 
of the flour they would not be worth using ; but experiment 
has shown, it is stated, that by tludr influenec on the trans- 
formations of the fatty matters, on the acidity, on the 
diastatic power, and on harmful micro-organisms, they allow 
an increased amount of superior flour to be extracted, and 
improve its keeping qualities.— .T. T. J). 

Cows" Milk; Nutritive Value of Sterilised at las'" C. 

G. Variot. Comptes rend., 1904, 139, 1002 — 101 ) 2 . 
I)ujaiN(; the last twelve years nbout 400,000 litres of cows’ 
milk, sterilised at 108' (j. in hermetically sealed bottles, 
have been sent out in Fraiici*. The results sliow that such 
milk maintains (be whole of its nutritive value, wlnl.st its 
assimilability is not appreciably changed. — 1’. II. J*. 

Straw Pulp and Cattle Fodder. Lehmann. 

XIX.. page 1233. 

English Patent. 

Milk Powder; Manufacture of . G. II. Ituyner, 

London. From .1. Maeuieckej llerlin. Eng. Pat. (1720, 
March If), 1904. 

Milk is first ])asteurised, then filtered, and rendered 
homogeneous, lluring this time the quantity of calcium 
separated as an in8olul)le compound is determined, and a 
corresponding amount df a calcium compound (calcium 
combined with a higher alcohol, or sugar) is added to the 
milk, Avhieh is evaporated under reduced pressure to about 
one-fifth of its volume. The thick liquid obtained, is then 
completely drital in layers of about .j mm. thickn(‘ss in 
flat-bottomed pans. The dry product is powden^d. The 
latter is soluble, and it is claimed that it does not become 
rancid on keeping. — W. 1'. S. 

United States Patent, 

Preserciny and Disinfecting ; Method of . A. Muller 

Jacobs, Brooklyn. II.S. J’at. 773,060, Nov. 1904. 

Decomposaule matter is preserved and disinfected by 
subjecting it to the action of zirconium compoundH (which 
possess radio-active functions) by immersing the matter 
in a suitable solution of the salts of zirconium. — ,f. F. B. 

Feenoh Patents. 

Gluten; Process and Apparatus for Drying and Bleaching 
— . L. A. Morel. Fr. Pat. 344,631, July C, 1904. 

The gluten, in the form of cokes, is placed upon electrically 
heated plates under the receiver of an air-pump. Pasty 
gluten is filled into tubes which stand on the plates. The 
temperature of the latter is controlled h) means of u special 
thermostat. Absorbing materials contained in vessels 
surrounded by cold water are placed under the receiver and 
a stirring apparatus for the abNorbent is actuated by 
connections with the handle of the air pumj). — W. P. S. 

Foodsir^ Flour, Milk, ; Process and Apparatus for 

Producing a Bleaching, Improving or Sterilising 

Agent for . The Ozonised Oxygen Co., Ltd. 

Fr. Pat. 844,914, July 18, 1904. XI. A , page 1224. 

Lac Derivative IZining Preserved Food Tins], and Process 
for Manufacturing the same. W. .s, BuckJin. Fr. Pat. 
346,174, July 28, 1904. 

See Eng. Pat. 16,800 of 1904 ; this J., 1904, 1154.— T. F. B. 


(R.)— SANITATION; WATER PURIFICATION. 

At^enical Poisoning; Danger of to Workmen 

Engaged in Autogenous Soldering. G. Lunge. X . 
page 1220. ^ ' 

Calcium Soaps ; Dissolving - by Means of Ammonium 
Citrate. Justin Mueller. V., page i2Il. 

English I'atents. 

Sterilisiny Liquids, particularly Water ; Process for . 

K. Cambier, A. Tixier, and E. Adnet, Paris. Eng. Pat 
28,586, Dec. 29, 1903. 

Sle Fr. Pat. 837,630 of 1903; this J., 1904, .500.---T. F. B. 

Water Purifying Apparatus. P, Schou, Copenhagen. 
Eng. Pat. 21,777, Oct. 10, 1904. 

The water enters a conical vessel from pipes attached to 
a central rotating pipe, the rotation being caused by the 
pressure of water issuing from the ])ipe8. I’he central 
rotating column extends upwards into a chamber placed 
above the conical vessel, d’his second chamber contains 
the edicinicals to be added to tke water, and stirrers 
attached to the central column serve to keep thesi* well 
mixed A cam is placed on the shaft, and, us it rotates, 
it opens and closes a spring valve in a pipe leading Irom 
the chemical chamber to iln* \\atcr tank. The distauve 
which the valve opens is partially regulated by an 
adjustable disc on the valve -rod, and also by a piston on 
the main shaft, w’hieh rises with an increase of the pressure 
of the water sujiply and causes a wider pari of the cam to 
operate on the valve rod. — W. P. S. 

United States Patents. 

Gai'hayp or Offal; Apparatus j or Cooking — — , and 
Removing the Oil or Grease therefrom. (’. S. Wheel- 
wright, Bristol, 11.1. U.S. Pat. 774‘.^04, Nov. 15, 1904. 
See Eng. Pat. 14,482 of 1904 ; this.)., 1904, 8^9.— T. F. B. 

Gaibage. i^-c. ; Process of Cooking , and Removing the 

Oil, i^r., therefrom. C. S. Wheelwright, Bristol, ‘R.I. 
I’.S. Put. 774.?!05, Nov. 15, 1904, 

See Eng. Pat. 14,709 of 1904 ; this J., 1904,879.— -T. F. B. 

Garbage or Offal ; Apparatus for ("ooktng , and 

Removing the Oil thcrefiom. ('! S. Wheelwright, Brittol, 
B.T. TT.S. Pat. 774,806, Nov. 15, 1904. 

See Eng. Pat. 14,483 of 1904 ; this J., 1904, 879. — T. F. B. 

Gathage ^T. ; Process of Cooking , and Removing the 

Oil, theref/om. C. S. Wheelwright, Bristol, K.l. 
U.S. Pat. 774,807, Nov. lb, 1904. 

See Eng. Pat. 15,235 of 1904 ; this J., 1904, 909.— T. F. B. 

Garbage or Offal; Apparatus for Retroving Oil or Grease 

from . C. S. Wheelwright, Bristol, H.l. U.S Pat. 

'774,808, Nov. l.'», 1904. 

See Eng. Pat. 14,488 otT904; this J., 1904, 879.— T. F. B. 

Water, Purifying Apparatus . J. f’. W. Greth, 

Assignor to W. B. Scaife and Sons Co., Pittsburg, Pa., 
U.S Pat. 775,901, Nov. 22, 1904. 

A LiMB-SATi; hating aud lime- treatment tank, a “ soda 
treatment tank, an upward flow settling tank and a Alter are 
contained in a single outer tank. The water to be treated, 
passes through the system in the above order. Means are 
provided for controlling the supply of water aud chemicals 
automatically, and for causing an inverse vertical flow in 
the lime and ** soda” tanks.— W. H. C. 

French Patent. ' 

Liquids [Water] ; Process of Sterlising . L. 

Freyssinge and R, Roche. Fr. Pat. 345,118, Julv 26. 
1904. ^ 

The prooeas consists in adding to the liquid, especially 
water* compounds capable of generating a small quantity 
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lubrefor Paper- Making ; Apparatus for Preparing , 

b\ II. Cloudmau, llatuford Falls, Me. U.S. Fat. 775,0*7, 
^ov. 15, 1904. 


CC.) —DISINFECTANTS. 

Bactericidal and Antiseptic ^r^/ 07 i of Fu.-ni. # i 
nnd it) ConMtuents C 1 al Oil 

Oct. 1904, 37-3U. ^'^>"'‘"“0'’* Ifeport, 

Eccii,rPT 0 i.[ 0 iNE.>,.] is tl». leant aeiive i„ bactericidal 
power ot all the constituoats of eucalyptus oils. Aromu- 
Phellandreae art, the ntoat aeto 
bodies. B. coh conimnnis is only destroyed after eiffl.t 

obtrn TTT "““o 

obtained under aimilar conditions, in In minutes with 
aromadendral, m 40 minutes will, piperitone, and in 90 
minutea with phellandrene. Dom,-,,- and hevo-piueue and 
aroroadendreiie are .somewliat less pouerful us autiseptics 
than phellandrene, but are, more active than eineol. Eudesmol 
has a powerlul bactericidal action, and also increases the 
activity of eineol and piperitone. When eucalyptus oil 
contains ozone, due to the oxidation of the terpeues the 
antiseptic power of the contained eineol is enormously 
increased. Such oils destroy the vitality <,f fi. coli cvvl 
mums in 15 minutes, and the activity of the eineol is then 
only exceeded by that of aroiuiidendrul. For this reason 
only ozonised eucalyptus oils should he employed as the 
source of eineol intended for medicinal use. it is stated 
that the ozone is not removed from eineol bv the process oi 
extraction by freezing? and rectification.— j/o. B. 


I’ttENCH Fatent. 

Phenol and Forma Ideh t/de ; Process for Preparing a 

Condensation Product of [Disinfectant]. A. 

Stephan. Fr. Fat. :a:>,dt)8, Aug. d, F.»04. ^ 

200 GRMs, of phenol are heated witli 40i) grms. of a 40 
per cent, solutiou of forniuldehyde, in presence of alkali, 
to about 100"' C., using a pressure of to 2 atmospheres. 
The resulting liquid is heated on a water- hath under reflux 
condenser till the odour of phenol ha.s disappeared, and 
precipitation is then effected by the addition of acid. The 
precipitate is filtered off and dried, and is suitable for use as 
a disiufectant. (See also Liiigiier, this J., 1903, 1014; and 
Kaetz, this J., 1904, 500.)— T. F. B. 


A coxnENSKR is arranged above, and connected with the 
upper part of a digester, and an air separating and gas-ab- 
sorbing urrungeraeiit is placed between the condenser and the 
lower part of the digester. After I’eaviug the condenser, 
the eoudensed liquid and absorbed gas return to the digester 
by the action of gravity through the air-separating means, 
the latOT lieing provided with an outlet for the discharge of 
the air. — B. N. 

Fibre Jor Paper-Making t Apparatus for Preparing » 
F. II. (]oudman, Westbrook, Me. U.S. Fat. 775,028^ 
Nov. 15, 1901. 

A Dioi sTicK is connected by means of a pipe, provided with 
a val\i‘, with a gas absorber placed at a higher level. 
Above the gas absorber, and connected with it, is a 
condensiT provided at the top with an air-relief pipe; the 
liipiid and gas return by the neiioa of gravity through a 
pipe eoiim-cting the lower parts of the absorber aud digester, 
the pipe being provided with a eheck-valvc. — B. N. 

Paptr Pulp. J. Ferraiul, Asnieres, France. U.S. Fat. 
774,982, Nov. 15, 1904. 

See Fr. }*at. 327,040 of 1902 ; this J., 1903, 879.— T. F. B. 

Paper Pulp; Production of . J. Kitsce, Philadelphia. 

II.S. Fat. 775'H29, Nov. 22, 1904. 

( ’kiioe woi'd or other fibre is immersed in a loline solution 
eontaniiiig an alkali base, v.g,, sodium chloride. The 
fibre and solution are placed in the negative compartment 
ol an electrolytic apparatus, and the mixture is subjected to 
the action of an electric current which produces sufficient 
caustic alkali to dissolve the non-cellulose matters of the 
wood . — d h'. H. 

Wood-Pulp Mdl Elfluenis ; Protmss of Neutralising-— 

(; \\ Doughty, Augusta^ Ga. F'.S. Pat. 775,525, Nov. 
22, 1904. 

The waste sulphiti^ liquors are passed through a tank fitted 
with partitions, to give an up-and-down motion, and with 
agitators. 'I'lie liquors are there treated with calcium car- 
bonate introduced as a continuous current | after suitable 
agitation the heavy matters are removed by settling, and 
the decanted liquid is treated with ammonia. — J. F. B. 


XIX.-PAPEE. PASTEBOARD. Etc. 

Straw Pulp [for Paper-Making] and Cattle Fodder. 

Lehmann. Fapier-Zeil., 1904, 29 , 3562. 

A PRoi’OHti. is made for inereasiog the fodder value of 
cereal straw by combining the manufacture of straw pulp 
for paiKir mills with that of “ soda-straw ” for cattle fodder. 
It is suggested that the manufacture might be uudertaken 
by the beet-sugar fui'tories during the season when sugar 
manufacture is at a stand.stiil. The straw is boiled in 
spherical boilers of at least 10 cubic metres capacity; in one 
operation straw cellulose for papemiaking is prepared^ by 
boiling the straw with caustic .‘*odii and separating the fibre 
in the form of “ hnlf-sliitT.” In the next operaticn the 
alkaline liquors, drained off from the pulp and containing at 
least half of the nutrient matters of the straw, are utilised 
for boiling a second batch of straw which is to be used ns 
cattle fodder. — J. F. D. 


English Patent. 

Etparto Grass, Straw, Wood, mid the like, Utilisation 
[Vistittatimi of Jtesidual 

anrf Organic Substances, such as the Residual Mat^s 

resulting from the Trealount of </,e 

of Papefpulp. E. H. Sirauge. J. H. GucK aiici A A, 
^ng«dot.. Kng. Kat. 27.733, Ikc. 17, 19U3. Hi., 
pagq 1207. 


Paper-Making Apparatus. 11. Binns, South Windham, 
(/onii. II.S. Pat. 775.51 1, Nov. 22, 1904. 

A ( YLiNDEu with a ‘‘screened ” periphery nnd closed entls 
is supported entirely upon a hollow shaft within a tank. 
Outlet passages are provided, through which the water iniide 
the cylinder passes into the hollow shaft. At one end of 
the hollow .sliaft is a tilting discharge outlet, the sbo of 
which may be altered, and by moans of which the level of 
water ioside the cylinder may be varied relatively to that 
of the water in the tank surrounding the cylinder, — A. 8. 

Filter [for Waste from Paper and Cellulose Factories'] . 
(). Mehnert and F. Pape, Assignors to Mnschinenfabrik 
Akt.-Oes., vorm. Wagner and Oo., Kbthen, Germany. 
U.S. Pat. 775,475, Nov. 22, 1904. 

See Eng. Pat. HOfii of 1903 ; this J., 1904, 657.— T. F. B. 


Fbbnch Patents. 

Paper from Maize Stalks, Sugar Cane, and Sim 

Stems; Manufacture of V, Drewsen. 

34-1,692, July 9, 1904. 


The stems are split and chopped into suitable pieces# 
which are then boiled with caustic soda under pressQttt 
The boiled material is then washed and broken in a 
“ potcher ” of special construction, provided with weaMg 
surfaces which allow the pith cells to pass^tbrongh tMr 
meshes along 'with the washing water, leaving the twm 
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fibres of the stemi ia the enjrine. The good fibres are ! 
converted into piiper puij), whilst the washiog waters con- ! 
taining the pith cells are collected in large tanks in which , 
the cellular matter is separated hy sedimentation — .1 T. 11, j 

Pavementt free from Dust} Process for Pender ni r/ 

C'hem. Werke Mngeln, b. Dresden, (1. ro. b. H. Fr. I‘at. 
345,067, July I!.'}, 1904. IX., page 1218. 

fJelluIoid Suhifttute ^Casein liasis] ; Transparent and 

N m-mjlammahle . 11. M. IVoveux. I’r I‘«t. 3.19,081 , , 

Oct. 5. 1903. i 

“(UsKiMTH ” may he prepared in hvona)s — n)<'aM‘in, 
uitrocellnloBe, and camphor are mixed with 1 pari of 
glycerin, and a boric acid solution, consisting of 1 part of 
alcohol, heated to 120 ’C. and containing .^0 |)cr cent of 
boric acid ; (2) the same mixture with the omission ol the 
nitrocellulose and camphor. The proportion ol gl\cenu j 
may be varied aecording lo the degree of plasficir) desired 
When nitrocellulose and earnplior are employed, the^.e 
constituents are added imuu!diatel\ before rollmg. 'I'lie 
milled pioduefs are finally hardened bv iinmer.sum in .i 
bath of formaldehyde.— J. h. U 

. I r/ifu'iat Silli ; Ticistiiaf and Spinutin/ I pparatus for . 

Soc. Fram;. d<> la \'isco.e. Ft. Pat 24.'),27 1, July' 30, 
1904. V., page 1*212. 

Aritjicial Si/k ; lte</ulalif/<f fot Solufatu'i for Spni- 

niny . See Kriiiu; de la N'lseose Fr. !*ut. 

Aug. 1,1901. V., page 1212. 

ilrtifnaf Sil/i ; Con'inmu't and Automatn \pparatt>'t fur 

Spinning Soe. Fram; de la Viscose. Fr. I’.it 

345, .‘120, vVug. 2, 190 1.. V., page 1212. 

Viscose; Jet for SpinntiujThrcads fff>m — - So*. I’nim; 
de la Viscose. l-'r. Fat. Aug. .5, JUot. \ , 

page 1212. 

f'elliiloid iU‘jcrts trid Sn/ulai Sufe^ftaicc'i ; /hocc.ss for 

Impartnuj a Lustre to , W llomberger. i' r Pal 

3 16, 10, i, Aug. 0, lUO'l. 

Skb Kng. Pat. I7,‘.h>2 of P.Mil; this J.. 1901. 997. — T. F 11 


IX.-FINE CHEMICALS, ALKALOIDS, 
ESSENCES. AND EXTRACTS. 

Adrenaline (Snprarnunc). hi FViedmauii, Ilmfr eliem. 
Physiol, u Pathol. 6, 92— !M, ('hem. Ceuti . 1901, 2, 
1612. 

Thk optically active trihen/enesulpho-adrenuline can he 
nxidi.sed to a eompomu! cuiituiiiiiig tlie .same uuinlx'i of 
eaibon atoms as adreualiue, but which is ojitieally inactive, 
and is of a Ketonin chnraetvi*. The author has ideiitiliecl 
this eompouud as mtlh\ luminoaeeti^pyroealeehol, a.ul uaiiies 
\i adreuatonc. ( )u furtliei oxidation it y iidds a sulisiuuted 
acid amide, ( . ('() C’O. MI(C'l[.,)./a'mf//t7ia/e/// 
It is oonrlnded that adreuuline has the constitution 
/C:(0II);Cllv 

iOn)C{ )('.(H(()II).CID.NHi^CH,). 

A OH . 

—A. S. 

Ephedrines, Si/nthelic . I'i. Fourneau. J. Pbarm. 

Chiui., 1904, 20, 481-492. 

iNTuAdi^on to epludrine ), m pt. 30" C., isolated by 

Nagtt'i fi^m Ephedra traAynm, pseudoephedrine C’joHjjNO 
m. pf* 114 — 115" C., discovered by J adenburg and by 
Miller in the same plant ; and isoephedriue, obtauied by 
Nagai by heating ephedriue with hydrochioric acid, which 
was enbscquently shown by Schmidt to be identical aith 
psendoephedrine, the following Bynlbelie amino-alcohol.s, 
isomerides and homolojpes of ephedriue, are described. 

Methylaminodmeth^phenylcarhinol, (OgHj) (Cl!.,) C 
[CUs.NH(CHa)]OJl, obtained by lienting methoetheuyi- 
pheuyl chlorhydrin or iodbydrin with monomethylamine. 


under pressure at 13(FC. After separating the crystals of 
methylamine hydrochloride, the mother liquor is concen- 
trated, treated with 20 per cent, hydrochloric acid, and 
shaken out with benzene to remove neutral bodies and 
uncombiued chlorhj drin ; the base is next liberated by 
sodium carbonate and shaken out with ether. The ethereal 
residue is then fra.:tionally distilled in vacuo, Alethylamino- 
dimethylphenyl-carbiDol is thus obtained as a .syrupy non- 
crystalhnc base, b. pt. 137 C under 33 mm. pre.v.sure. It 
affords crystalline salts; by drochloride, in. pt. 1.53° C. ; 
aurichloridc, tn.pt. 148 ( ' ; oxalate, m. jit., 1.58''’ (7, ; the 
dibcnzoyl derivative melts at 122° (' 

I tmethylaminodimcthylphcnfilrai Innnl, (CH3) 

(/|( 'H3.N(CII.{).J0 H, uIm) a liquid; b pt. 13.5° C. under 
23 mm The hydrochloride melts at I6(»", the iodomethvlate 
atl57°('. 

Melh i/lorninoph enylelh ylcarlnnol, ( FqH.D • < ' H (OH ) . CH 
(CH.,). NIK'll,. is obtained by treating pbenylpropyleue 
uith iodine and mercuric oxide in the presence of aqueous 
• liter; by this mcaiis an imjmrc iodhydrin is fibtaiued in 
winch the iixime is utlaehetl to the ciirhon of the ethylene 
chum furthest retuo\ed Irom llie benzene nucleus. I’his 
cruile iodhydrin is alloued to siaiid in Ctuifaet for .some 
•iiys with .in ahjoliohc srpjiition (tf iiionometlniamine, at 
normal tcinpiuature. The ba.se formed i.s isolated by 
fiactional distillation in vacuo. It boils at 1.5.5 ' — 1.5I>"('. 
iindci 9.1 min.; it is a s\rupy' luiiiid Avhich separates in 
large pi isms from solution in liglit peti oleum spirit; m. jff., 
OlFC. ;ihe hydiochloiide melts at 17S F , the dioenxoyl 
derivative at 92’ ( '. 

Dinatht/laniinoplienylclln/lcarhinol, I Ijt 'f ( ’H((7H:,). 
7s(( 11^) , 1 ill )H, like *}u‘ preceding base, is an oily liquid 
1 1 ) stiilli^ing fnun light [alK/le'jm spirit; in jit.. 17" ( ; 
b pt , l.')l -1.52 ’ ( ', under 31 min. Tlie hydrochloride 
I nndts at I8(»° ( ’ , the ]tierate at 80° ( the dihimzayl «k‘riva' 
I tive at K'f ’ C. The last-uarncd i'; said to hasi' an intense 
umesllietie action 

j Metluflaminoinclhijlhcnzylcarhmof (('(,11,. ( 'H ,. 

Ml(( '!!() [IF >11, IS obtaimd from tin* iodhydrin resulting 
I iioiij the action ol uascimt hy poiodoiis acid on phenylallylene. 

It hods at 14K under 22 mni. and at H)9° under 40 mm. 
I It is very sy rupy . temains amorphous at low temperatures, 
I and gnes e:^s(ulllne Milts with ditlT'ulty . The ludomethy- 
laie, jtreeipitateil from alcoholic solution by meaus of ether, 
,iiid ci >stallized from acetic ester and cthci, melts at 1 48° ( '. 
The dihenzoyl derivative melts at 12 13 ( '. 

Danethi/lammomcthfilhenzylcai hinof (( I , . ( 1 1.0(7[ (TIo. 
N({'11.,)._. jllUH, is oblaiueil by Kubstitufmg dimethylimiiue 
foi monomethylamliio iii the jireoedmg exficriiiicnt. The 
ha^e boils at 143° (’ under 22 mm. The hydrochloride 
' i'' 8yiupy; aurichloride, m. pi., 122“ ; the moiiobenzoy l 

I <leri\utive is liquid ; its by diuehloride, which is said to have 
I a pouerful arucstlictic action, melts at 1G.5*’ (' 

' Pinnary mcthyhmiuomethiflhenzylrarhinol, (’(jlIj.fiH 
j (('HjOinjt^JL.NHtt'II.,) ), Is obtained fiomihe chlorhy- 
I drin, (('(,H(,)(’U(( lIoCDlFIFTlH), which is produced by 
I the aid ion of cpichlorby drill on phenylmagnesnnn bromide 
' !t bods at 14.5 (' under 22 mm. It is healed at 130° C 
umler pressure, with benzene solution of melhylamiue 
'I'he ha.se thus obtained boils at 145 under 3 4 mm. It 
18 a teducing agent; all its kSjIIs are (»ily. 

Dniielhylaminomcthylbcnzylcaihinol — The base oblaineii 
with dimethy lamme bods at Fib' ('. under 2 4 mm. Iti 
liydroehloride is obtained crystHlline by precipitating tht 
solution ill acetone with anhydrous ether ; m. pt. abou' 
28S ('. The uurichloride melt.s at 12G° — 127° (’., the iodo 
' methylate at 148’ (' 'flie hydrochloride of the dibenzoy! 
derivative forms fine crystals ; m. pt., 141° (k — J. (> B. 

Skimnnaninc, an Alkaloid from Skimmia Japnnica Thunh 
J. Honda. Arch. exp. Fathol. u. rharmuk, 1904, 52 

83 — 94. (TUiein. Centr., 1904, 2, 1511 — 1512. 

Tuk alkaloid .skimminnine, ('32n29N3()t„ is present in al 
, parts of the Skinimia japonica Thunb., hut most abundantly 
m the leaves. It was isolated by extracting the air-drie( 
! leaven with 96 per cent, alcohol at the ordinary temperature 
The alcohol was distilled off from the extract, the greei 
residue shaken with warm water, andr filtered. The teowi 
! filtrate was shaken with chloroform, and after removal 0 
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the chloroform, the base was crystallised from alcohol 
aod obtained in the form of yellowish prising melting at 
175*5° C. The free alkaloid is almost tasteless, but its 
salt? are intensely bitter. The base is easily soluble in 
chloroform and alcohol, moderately soluble in methyl 
alcohol, slightly soluble in ether, amyl alcohol, and carbon 
bisulphide, insoluble in water and light petroleum spirit. 
Dilute miuerul acids dissolve skimmianine only when added 
in excess ; the salts crystallise in needles when the solu- 
tions are evaporated. The alkaloid gives voluminous 
precipitates with the ordinary reagents, such as potassium- 
mercuric iodide, iodine dissolved in potassium iodide, picric, 
tannic, and phosphotungstic acids. With Frohde’s reagent 
it gives a green colour, which changes to blue, and with a 
solution of potassium permanganate in conci'ntrated sul- 
phuric acid a violet coloration, which changes to yellow ish- 
brown.—A. S. 

Essential Oil of Jiasil. 1*. van llomburgh and (', ,7. 
Euklaur. Report of Konink. Aead'im. van Weten- 
schap[)en ti Amsterdam, 1901; Sehiminei’s Report, Oct. 
1904, 14. 

'fHi'i essential oil of Ocimnm hasihcum contains a new 
terpene, ocinient' closely resembling luyrcene ; like 

that terpeiie, it readily absorbs oxygen, being con\erte(l 
into a c(/lourless vised substauee. Ociinene differs from 
niyrcene, however, in physical eharucters, and on reduction 
WKh sodium in alcohol, vields a (lihydro-ucimene, which 
give.s a erystalliiie hrornine additiou compound differing 
111 sp. gr. from lliat oiitained by Scmmler from diliydro- 
myreene. Incidentally it is noted that basil oil hods useful 
application tm blending with mignoiieiti* hoinpiets 

— .1.0. H. 

(htronella Oil ; Reliahilifi/ of Ilamher's Test foi the 

Prr'onrtt if hnininty in . Sclii.umers Report. 

Orl. 1904, 91. 

\ s,vMi'LK of citrouclla oil, consideted to be <piil<‘ pine, 
which coniained fiO pei cent of total geianiol, and gave 
a turbid solution which si'piiuited no oil\ (lru]»B on cooling, 
by tin’ “improved Scliimmers lest” (tlii'^ J , 1901, (180) was 
found when examined by lliiiuhei V method Obis .J , 1901, 
77) to give results iiidic.itiiig the f)re''enee off) percent, of 
im[)urit\. Dmd t is Therefore e\|n(Sst*d as to the leliahility 
lor ijiKintif ative defenmimtieiis of Batuher's method, Avliith 
it is {imposed to make the ofheia! test for controlling tbo 
(juality ot citioiiclla oil (see 'Trade Report, p. 1247). 

— J (). R. 

Esscniial Oil of Cypress. Scliimmers Jlepori, 

Oct 1904,20—20. 

rnuFiTR.vL, d pirione, d-camj)hem\ d-sylvestn‘U'% cymene; 
a ketone possibly sahitiol ; a ferpme alcohol (.'') ; d ter- 
pineol, MS estii. prohahlv acetate ; valeric acid, /-eadineiie, 
a se.squiterocne alcohol ; cypress camphor, identical with 
the sesquiterpene alcohol of cedar oil ; and a body with the 
odour of glim labdanuin, are recorded us constitiients ol 
cypress oil. — .1 (). B. 

Essential Oil of Fennel [and [nethol'\ ; C\i//.vc of the 

Increase of Density of . Schimmed’s Report, j 

Oct. 1904, 42. ‘ ’ I 

The obscr\ed imu'ease in the sp gr, of fennel oil on keeping 
under certain conditions is due, in part, to the oxidation of 
anetbol into auisic aidebyde and anisic acid, and, in part, 
to the polymerisation of the anetbol. Fennel oil [aiKl 
anetbol] should therefore be stored in ve;,sels fiom which 
light and air are e.\cluded. A specimen of anetbol which 
originally bad (he following characters : sp. gf at 25° (k, 

O’ 9846 ; ± (• ' ;«-'* *- 1 • 56079 ; solidifying point 

+ 21 ’5° C.; .solubility in 90 per cent, alcohol 1:2, after 
being kept for two years expo.sed to air and light, acquired 
the sp. gr. at 2.’)° V. of 1*1245; a^, » +0°; n‘‘^ ~ 
1*54906; not solidifying at — 20° C. ; soliibilily in 70 per 
cent, alcohol, 1:1 -5. Not only was the sp. gr. g'^eatly^ 
increased, hut the oil had become much more soluble; it 
was less mobile thai(^^onnal anetbol, and the taste had 
entirely changed, becoming disagreeable. It contained 


some anisic aldehyde but only traces of anisic acid. The 
greater part of the original anethol had become polymerised. 

~J. 0. B. 

Essential Oil of Ginqer-Grass } Constituents of — 
Sehimmel’s Report, Oct. 1904, 44—48. 

Dextro-umonenk and dipentene have been isolated from 
ginger-grass ml, also an aidebyde C',^,H,g(), isomeric with 
citral, having an odour reaembling that of mnantbip aldehyde 
and of citronellal, b. pt. at 5 mm. 76°— 78° C, at 754 ram. 
221° 224 ( sp. gr. at 15° C. 0 9551 optically inactive; 
this aldehyde only occurs to the extent of 0*2 per cent, in 
the original oil. The alcohol resulting from its 

reduction, was a thick oil, b. pt. at 4 mm. S9° 91° C. ; nt 

755 mm. 236 —2:18° C. ; sp. gr. at 15° (:. O’ 9419, optically 
inactive; m. pt. of phenylurethano, 10(F— 101° C. On 
exposure to air the aldehyde readily oxidises, forming a 
erystulline acid. CiolIj^Oj, m. pt. 106°— 107° C. It is 
identical with the acid obtained by saponifying the esters of 
the oil. In addition to the above, an aleohol, ('i,drigO is 
found to accompany the gerauiol pre.seiit.— J. Q. R. 

Essential Oil of Juniper; Russian, Dextrorotatory — . 

Schimmcl’s Report, (.)ct. 1904, 50. 

Two specimens of Russian juniper oil liuie been mot with, 
which were nornnil in all physical characters t'xcept optical 
rotation, the a" lieing + 7'' and + 8° instead of showing 
the usual Imvi’gyrate rotation. 'The arorna of the oils was 
good, and the solubility normal. — J. O. R. 

Lemon- Grass [Essential] Oil from the Cameroons. 

Schimmers Rcixirt, Oct. 1904, 52. 

A srKciMKN of \ndrnpogon grass oil, distilled from plants 
cultivated in the Botanical Gardens at Victoria, Cameroons, 
which won* believed to b(‘ authentic citrouella grass, has 
been found to have all the eluiraclers of lernon-gruss 
oil, sp. gr. 0*8929 ; o„ = — 0 8'; citral content 84 per 
cent. ; imperfectly soluble in 70, 80, 90 per cent., and 
absolute alcohol. In its insolubility in aleohol the oil 
resenddes IVest lodian lemon grass oil. Great confusion 
exI^ts in th:* hntanicul nomenclature of the species Andro- 
poijon ; ill addition to this, it is possible limt conditions 
of climate, soil, and culture, profoundly modify the 
rharaefer ol tlit' oil of the same spi^cies grown in different 
loealities. West Indian grass oil, supposed to be derived 
Irom Andropoyon aehoenanlkus, which should yield palma- 
rosa oil, gave a product more’neaVIy aiiproachiiig lemon- 
grass oil. Ill another instance, the same plant has been 
lound, in one locality, to yield an oil rich in gerauiol; 
in another; a di.stillate in which citral was the predominant ** 
eoiistituenr. A further ditiiciilty lies in the fact that 
vlistinct species of the geniH Andropoyon are susceptible 
of great variation, thi.s being especially the caio with 
Andropoyon sehnenanthns. Another source of error is the 
vernacular names given to tho oils. Thus in Java, lemon- 
grass oil is known as “ sireh,” hut tho same name is applied 
to tho oil of Telranthera eitrata, belonging to a different 
natural order, hut closely resembling lemon crass oil in 
odour. — J.O. R. 

Essential Oil of Limes. Hehimmers Report, Oct. 7894, 64. 

Two Kpeeirneiis of Dominica lime oil from Rarbados have 
hemi examined. 

Hand-pressed Lime Oil, — I’ip. gr. at 15 ' C., 0*9008; 
a„ = -e 36° 17^; a„ of fir.st 10 per cent, on fractionating 
=> -t- 39° 30'; acid value 6*05 ; ester value 29*55; rebidue 
on evaporation 17*8 per cent.; solubility iu 90 per •ent. 
alcohol somewhat over 1:4, wi^h slight turbidity to a 
paraffin. The dilute alcoholic solution shows a blll^ij|luor- 
escence, probably due to the presence of methyl authranilate. 
The oil is yellow, and has a plea.saut lemon-like aroma. 

Distilled Lime Oil. — The oil wag bright yellow in colour, 
nd had au unpleasant empyreiimatic odour : sp, gr. 0*18656 ; 
n = » 46° 36'; Old of first 10 per cent, on fractionatiog 
=- +%8°8'; acid lalue 1*8; ester value 4*05 ; residue on 
evaporation 3*16 per cent. ; solubility in 90 per cent, 
alcohol, about 1 in 5, with slight cloud iness.-^J. 0. B. 
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.EsfteMial Oil rtf Nutmffj< Cr, of w tht- Britinh i 

Pharmacopctia, St'ijiniinerH Report, (Jet. GO. , 
Thk of «p. >tr. 0*870 toO'OiO at otfuMiilly , 

recjuired by the PbamiacopaMH are conhiriercd tt> lx; o.o low, > 
and iriKUad of ennuring the supply of oil distilled from rieh 
niitmega, have an opposite tendency. The nornxd range of 
ftp. gr. is from 0 *870 to 0*920; oil distilled from sp<'cially 
fine initmegH attaining the sp. gr. 0*922 — .1. < ). It 

}'l»%ential Oil of Opopanax . SchiminerR Itejjort, ' 
Oct. 1904, r, 7. 

Stkam distillation of the so-called opojiatiax gum, deiived 
from a IhlsamOflmdron, probably fi. kofai, yields the 
fragrant oil used in perfunler^ . A recently prepared Kpeeimen ; 
hod the ftp. gr. ()*89d, a„ •— 12^' siiponifieutioii value ' 
14 '5, which was increased on aeetOaling. The hulk of the | 
oil distilled under d mm pre-*«ure at 4.') — l.'to’ ( '. Kiom 
the residue a small quantity of a sesquiU*rf»ene alcidiol was , 
Beparated ; b. pt. in vacuo 1:15’ — O. This hud the 
cluirucferifttic odoui of the oil. 'I'hc portion whieh tli-'tilled 
m vacuo consisted childly of a sesquiterpene, boiling at | 
ordinary pressure at 2nif^ — 270M', Jt gave a cr\staliine i 
liydrochloride, m. pt. Ho'* C . — J. O. It. I 

Ksscnliul Oil of Phellaudrium . {(jun/u um f Wattr Fenttcl] ; I 

J^tw Comtiiuents of . S< hipiim i’s l{e[K)rt, Oct. i 

1901,88—92. I 

A NKW' aldehyde, pin llamlral, ( ‘uiHu^O, isomerii* with eifral, [ 
haft been isolated trom the essentiul ml of BhcUaudmim \ 
atpialicumy after removing phcllandrene. IMiellaiidral has ' 
the following ehiiracters : — H p? . 89 ('. under 't iiirn. j 

pressure; sp. gr. at tl*914.5; a,, ^ — lU) ' ltd' ; the 1 

ftemicarbazone, sparingly soluble in alcohol, has the tu jd. j 
204® the oxime, in large* brilliant tablets, melts at 
87® — HH' ('. ; the jdienj'lhvlra/.oiie, wliich leadih icsimfies, 
ineltH at 122® — 12.T(‘ On exposure to tin- air, pbcllandral 

oxidise.s, forming a eivstiillim* acid, lia\iiig tlm iormiilii ' 
Cj„lli(((b>. When oxidifted svitli peruiangaii ite, u dib.isii, ! 
acid, ftol’ible ui watei and crystallising in netilles, ; 

is obtained. In the noii-aldehydie jioritoii of the oil a new J 
alcolnd, aiidrol, C^iplLV b isolutt d b> Iractionulmg tin- 
lower boiling portions of the oil. 'fhis had the b. jit )97"~- 
188’ <■. ; sp. gr. 0*8:>H; - 7® 10'; «-y « I 44991. 

It had, in a high degree, the chat acteristic odour >1 the oil, 
and is probably the chief odorous priiicijdc, Another 
alcohol, Avith a ro8e*like odour, was isolated from tin- frac- 
tions boiling aliove 230' ('. by means ot phthalie anli\drnie, 
hut the amount was too small I'oi nb-ntifieatioii - ,1 O. 15. 

P'sHcnfial Oil of Cinnamoimm Lourcivii ; Arkhci Oil. 

Sehimmers Hepoi', Oct. 19(11, 9(1. 

Tiik essential oil of the leaves and vouiig shoots of the 
dapancse cinnamon, Cinnumomiim lourcirii, disnlleil in ! 
dapaii, IS bright yellow in oidoui, ami has a pU-asant I 
odour resembling that of cifral and ('e)lon ciuiuinnin oil. 
The yield is 0*2 percent. It haft tin- following eharacti-rs -- 
Sp. gr. ul I.'")® ( 0* 9011.') ; o„ - — H 4.V,acid value, .‘5*01 ; 
enter value, 18*6; solubilitv ni 70 per eent. alcohol 1 : 2 to 
2*5 and more, Avith opalescence; l ; 1 AAith HO per cent, 
uloohol. It contains 27 j'or cent, of ald^ liAdes, chiefly 
citral ; the non-aldoh,Adn- constituents contain cineol and 
linalool, the latter cmistitutlng about 40 per cent of the 
origintil oil. — J. ( K 15. 

Essential Oil of Taitacvtum Bon ale. Sehimmers Report. 

(Jet. 1904, 97. 

Thk half-dried herb yielded 0*12 per cent, of a jclloAvit^h 
oil with a powerful thujone odour ; sp. gr, at 1.5® 0*9218; 

o„ M -+ 48® 25'; holuble with turbidity in about 8 Aoliimes 
of 70 per, cent, alcohol, and separating paraffin. — J. (). 15. 

'Jlmja ; Essential Oil of t/t4 Wood of — 

k. Grimal. Gomptes rend., 1904, 139, 928>928. 

I'liK wood of this Algerian tree (which furnifthes Snndarac^ 
resin) when submitted to distillation with 8feam,*ields* 
about 2 per cent, of a dark reddish-brown essentifl oil, 
Avhicb smells of pfienols. It contains carvacrol, thymo- 
quinol, and thymoquinone. — J. T. 1). « - 
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Essentia! Oil in Annuals; Foiination and DistributioH 

of . K, Chiirabnt and O. Luionc. Oomptes rend., 

1904 . 139 , 928 929. 

Re FORK the period of floA\ering, the cssi-ntial oil is formed 
in the green parts of the plants. As the development of the 
flowers proceeds, the quantity of essential oil in the whole 
portion of the plant borne by each stalk, in(‘rea''es ; but that 
in the green parts shows ii dinnnution, Avhilst that in the 
flowers shows a great increase, 'flic essence thus appears to 
be transported from the leaves to the How»ts, along with the 
carbohydrates Avhich are destined for the nutrition of the 
tloweis and fruit. After fruitirn/, Avlien the reserve storage 
of earhoh} ilrates is uoe()m[)lished, and the transport of 
nutritive substances to the flower eeascs, the essential oil 
St enm to return to the leaves; hi these show* an increase, 
whilst llie amount in the flowers, and the total amount in 
the plant, have decreased. The es'-eiitial oil thus seems 
not to be independent of tin- nie(‘hiini-«ii) which provides 
for the aecumulation of reservt- imlriment in the fruit. 

< ornpuring diftereiif organs ol the jihint, tlie leaves and 
flowt-rs aie found to he richest in essential oil ; the stalks 
contain hut little, and the roots none -.1. 'i'. 1). 

iMpeol fioin the Bark of Haucherni (I i ijfitliinua, J^/anrh. 

J. Sack and R. Tollens. Ri i,, 19o I, 37, < 195-4109. 

The authors have studied the above hark which is eniployod 
by theiuiiives ofMahieea for inixin:;’ with their arrow-jioisofl. 
They havi* obtained from it dextrasi and a crystalline 
substance belonging lo the cholestmol group, which is 
identical with the /«/>eo/ pre\ioiisl\ ohservid in lupin-pods 
and in certain species ot gut ta.jieu-ha 'i'he liipeol was 
extnuted from the bark b) means of aleolo: and was 
prepared, after repented piirlfieafiou, in the form of fine 
colourless ncedleft, melting at 210 (' Ii is msoluMe in 
water and aqueous acids and alkali-*, hut soluble in most 
organic media. Lnpeol has the tbujuila (.\,,lIio(l and a 
rotatory poAvar, in 6*5 per cent solulnm m ehloK)tbrm, of 

1 o j „:::^27*3'‘. J^VVheii trcuted with acet.e anhvdrlde and 
strong sulphuric acid, its chlorofoim solution yi lds a violet 
coloration afr« i* half an hour. Liipeol comliines with 

2 atoms of hroininc lo addition ; tin- dihroinlde melts at 
l.M' C, the benzoate at 2G2 'C\, and the plieayh-arhamate 
at 22G ' ( J. F. R. 

Barium Platinoi i/anidi ; Pt epnrotion of . 

A. Hroehet and j. Petit. \I A., page 1222. 

Osmosis, SoJnhility uml Am costs ; TJicoues of .. 

1. Trauhe. X,\l\' , jiage 1212 

Chlotincin Essential Ot/ of Bittir Almotiils ; Mmttpula- 

tion of the. Test foi Sehimmers Report, XXIIL, 

jmge 1240. 

Engubu Patents, 

Amiho-Alcnhols and their JJenrativcs [for rerfumevy] ; 

B reparation of . K F. A. Fourneau, i'aris. Fng. 

Fat. 21,G3J, Nov 12, lOOd. 

Skk Fr. Pat. 338,889 of 1903 , this R, 1904, 910.-- T. F.R. 

PyrocatechuiemonouUiylcthcrs and especially of Guaiacol 
and Guacthol with Protein Substances ; Process for the 

Production of Compounds oj . H. C'. Fehrlin, 

Schaffhausen, Switzerland, Fng. IVt, 449, Jan. 7, 1904! 

GoMi'orxDjs of ‘‘ pyrocutechulc monoalkyl ethers *' w ith pro- 
tein suhstunces (e.y., albumin) are prepared either by mixing 
together aqueous solutions of the substances, with or without 
heating, until the mixture coagulates, or by adding an aqueous 
Holution of the proteid to an alkaline solution of the “ pyro- 
catecliuic ether ” and precipitating the solution with dilute 
acid. The product is filtered, washed, dried, heated to 
116® — 120® C., washed with some indifferent solvent (e.g.y 
toluene), and finally dried. For example, 650 grms. of 
gnaiucul or giiaetbol, dissolved in alcohol, are added, with 
constant stirring, to a solution of 1 kilo, of egg albumin in 
10 litres of water; or a mixture 1 kilo, of casein, 
150 grms. of guaiacol, and 2 kilos, dtileohol is heated far 
several hours on the water-bath. The compouuds thus < 
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produced, are iusoluble U water, alcohol, and acids, but are 
decomposed by alkalis ; they are also completely insoluble 
in the jjastric juice, and are said to possess therapeutic 
value. — T. F. B. 

United States Patents. 

lonone ; Process of making Homologues of K. 

Schmidt, Assignor to Haarnmnn and Keimer, Chem, Fab 
zu Holzmiuden G. in. b. H., Germany. U.S. Pat. 
775,251, Nov. 1.5, 1904. 

Cyclic homologues of ionone arc prepared by treating 
aliphatic homo-iouones with dilute acid, and treating 
the “a-cyclic” homo-ionones thus formed with a con- 
eutrated acid at a temperature not above 40° C. ; the 
cyclic horao-ionones may also be prepared by treating the 
aliphatic ketone‘> directly with eoncentrated acid below 4U°(-. 
Different isomers of the ionone derivative are obtained 
according to the nature of th(5 concentrated acid employed. 
See also Ger. Path. 110,037, 122,400, and 134,072, and U.S. 
Pat. 702,70.5; this .1., 1901, 151 and 1018; 1902, 1348; 
and 1904, 798.— T. F. B. 

Citrus Ffufls ; Process of E rtracting Olao-Resin from the 

Pecf of . K. J. Shcenan, As.si^nor to San ( Jabriel 

Valiev Essential Oil Co., Pasadena, ('al. U.S. Pat. 775,502, 
Nov. *22, 1901. 

Tiik peel of citrus fruits is coarsely ground, wrapped in 
Hite.’ cloth, and the* water removed by pressing between 
plates. The lua.ss is llnely pulverised, extracted with a 
suitable volatile solvejit ((‘ther, chloroform, or carbon 
bisulphide), the extract evaporated, and the oleo-resin dried 
in a current of hot air. — T. F. B, 

Citrus Fruits; Olco-resiiious Product fiom . E. »I. 

Sheenaii, Utica, N.V., Assignor to San Gabriel Valley 
JOssential Oil Co., Pasadena, Cal. U.S. Pat. 775,540, 


Alcohols knd Aldehgdes t Process of Making if—. 
H. S. Blackmore, Assignor to K. C. Mitchell, Mbuiit 
, Vernon, N.Y. U.S. Pat. 774,824, Nov. 15, 1904. 

A MIXTURE of an alcohol and aldehyde is produced by 
parsing the corresponding hydrocarbon over a mass of a 
suitable metallic oxide ferric oxide) heated to a tem- 
perature flutticiout to oxidise the hydrocarbon, but insufficient 
to decompo.se the desired products. Thus, a mixture of 
methyl alcohol and formaldehyde is obtained by passing a 
current of methane under pressure over heated ferric oxide. 
AV hen the process is complete, the reduced iron ii re- 
oxidised by heating it and passing a current of air over it. 

— T. F. B. 

French Patents. 

Aldchjfdcs ; Ccneral Proress of Preparing — — . L. 

Bouveaiilt. Fr. Put. 339,121, Oct. 26, 1903. 
Ar-DEiiYUKs are produced by decomposing with water the 
proiluct of the reaction of di-suhstitutod aminofurmulde- 
liyden on alkyl-, aryl-, or hjdroaryl magnesium halides, 
'fhe stages of the proce.ss arc represented by the equations — 

1 K.Mg.X. -t- U.CO.Ninr- K.CH(O.Mg.X)NIPK." 
2.R.CII(()Mg.X)NK'll" + ll/J «= 

211. (;HO + INIgO + MgXj 4- 2N1IB/K" 

where li, IP, and W' represent alkyl-, aryl-, or hydroaryl 
radicles and X a halogen atom. — T. F. B. 

Marcs of Wine or Fermented Products; liccovery of 

Alcohol \^and ('ream of J'artar'j from . G. T^iapetti, 

Fr. Pat 344,880, June 18, 1901. XVTI., page. 1231. 

Marcs and Grapes^ lA/cuhoi and Cream of 7’aricfr] ; 
Process and Apparatus for Treatment of — — . Kgrot 

Grange ct Cie. Fr. Pat. 344,737, July 9, 1904. XVIJ., 
page 12.‘U. 


Nov. 22. 1904. 

< h,ArM Is made for the oleo-resinous jiioduct extracted from 
the pe<*l of eitru* fruits by the method described in U.S. 
Jhit. 775,502 (see preceding abstract). This consists, in 
addition to the essential oil of the fruit, of a serie.s of 
flavouring resins composed of acid and neutral resins in 
about equal ]n’oportions and together constituting from 
<5— 10 per cent, of the total product. Its specific gravity is 
alightly higher and its optical rotation slightly lower than 
those of the commercial essential oils. The neutral resins 
are not volatile in steam, but arc deposited from hot alcohol 
in the form of crystals of in, ]»t. 120° — 130^0. Thi* acid 
resins are insoluble in alcohol, hut sohihle in alcoholic 
sodium hydroxide solution. These re.sins are all completely 
soluble m ether, chloroform, or carbon bisulphide. — T. F. B. 

JDialkiflbarhituric Acid; Process for Preparing . 

M. Kiigelmunn, Klberfeld, Germany, Assit-uor to Farbcn- 
fabr. of Klberfeld Co., New York. U.S, Pat. 775,809, 
Nov. 22, 1904. 

The process is similar to that described in Kng, Pat. 22,967 
of 190.3 (this J., 1904, 76) with the exception that the 
thiocarhonyl group of the dialkyl-di-imino-thiopyriraidiue is 
first oxidised to a carbon}! group, the two imino groups 
being subsequently eliminated. — T. F. B. 

JJialkf/lbarhituric Acid ; Process of Preparing — — . M. 
Engel mann, Klberfeld, Germany, Assignor to Farbenfabr. 
of Klberfeld Co., New York. U.S. Pat. 775,810, Nov. 22, 
1 904. 

See Eng. Pat. 22,967 of 1903 ; this J., 1904, 76.— T. F. B. 

Phenol Compound. C. Gentsch, Vohwinkel, Germany, 
Assignor to Farbenfabr. of Klberfeld Co., New York. 
U.S. Pat. 775,814, Nov. 22, 1904. 

The addition compounds, formed by uniting 1 mol. of an 
alkali salt of a phenol with several molecules of a free 
phenol, are claimed. Special claim is made for that derived 
from 1 mol. of the potassium salt of m-oresol and 8 mols. 
of m-cresol, which is a crystalline solid haviug an alkaline 
reaction ; it melts at ^° C., above which temperatare 
TO-cresol is split off. Tlnlli. B. 


Alki/laminoacclopyrocatechols ; Process for Preparing—^, 
Farbwerki* \f*nn. Meister, Lucius und Brtiuing. First 
addition, dated July 18, 1904, to Vr. Pat. 344,930, 
July 18, 1904. Under Internat. Conv., Sept. 26, 1903, 
SEBKng. Pat. 26,480 of 1903 ; this J., 1904, 1043.— 1. F.B. 


Pialhylbarbifurtc Acids from Dialky laminomalonic Esters 


Y>^<>COOR 


Process for Producing , Maison E. Merck. Fr. Pat. 

344,980, July 20, 1904. Under Internat. Conv., 

March 16, l'.)04. 

Dr ALKYLnAKniTruK: acids, as well as dialkylbarbituric esters 
anil dialkyl malonic acid amides, are produced by the action 
ot urea, thiourea or g.muidine on dialkylaminomalonic 
esters, of the formula (X)(Y)C(C()NlI,)CO()K, in presence 
of suitable condensing agent s. Dictliylbarbiiuric acid is 
produced by heating diethylamiuomalonio acid w^th urea 
and sodium ethylate Diethyl malouylguanldiue is produced 
similarly from guanidine hydrochloride and diethylamino - 
malonic ester. — T. h\ JJ. 


C.C. -Dialkylbarbituric Acids ; Process for the Production 

<f K. Merck. Fr. Pat. 345,496, July 21), 1904. 

Under Internat. Conv., Oct. 20, 1903. 

Dialkylmalonylouanidineh, R 2 C!(C 0 .NH) 5 :C;NH, are 
converted into tliallM Ibarbituric acids heating (e.g. in a 
sealed tube at 120' C., for an hour), with reagents which 
will split off the imino groups such as dilute hydrochloric 
or sulphuric acid (1:3). Compare Fr. Pat. 343,673 of 
1904; this J., 1904, 1043.— T. F. B. 

Barbituric Acids ; Process for Converting Di-iniino or 
iminobarhituric Aetds (^Dt-iminomalonylguanidines) into 

. E. Merely. Fr. Pat. 845,497, July 20, 1934. 

Under Internat. Conv., Feb. 10, 1904. 

Bi-imino and tri-iminobarbituric acids, obtaine.i by coo- 
ddlteing jpaalonyl-nitrile or its alkyl derivatives with urea or 
guanidi^, are converted into barbituric acids by heating 
with mineral acids. (Compare preceding abstract.) 
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Bromodialkylacetamidea ; Prore}{9 for Preparing ■ - > 
Kalle et Cie. Fr. Pat. July 29, 1904. Undur 

Internat, (’onv., Dec. 9, 1903. 

PROMoiUAi.KTLACErAMn>KH of tho cou^titutiou L’.H'. 
(’Br.COlSrHj, arc obtained from the correspoiidinjf dialkyl- 
acetic acid by converliog tho latter, by the action "of 
phofiphoniH chloride or phosphoms and bromine into 
dialkjlacctyl chloride or bromide, hrominating with one 
niol. of bromine, and converting the ii'-^ulting bromodinl- 
kyhn etvl chloride or bromide into bromodlalkyl acetamide 
by treating with ammonia or ammonium carbonate in 
ethereal aolution. The diethyl, ethylpropyl, and dipropyl 
compounds are described. — T. F. 11. 

Ptcrie Pr oca a for Preparing m the ('old. 

(), Wii-hardt. Fr. Pat. 34), 411, Aug. 9, 1904. 

Pickh; acid may he prepared without the aid of heat, by 
adding 20 parts of phenol, with constant Ktirring, to ii 
mixture of loo parts of nitric acid (sji. gr , 1-4) and 
30 parts of alcohol 'I'lie crystalliii- muss thus produced 
is dissolved in hot water, and the crude })icne amd, uhieh 
separates on cooling, is purilied in the usual waj. T’lie 
yields are staled (o average 9.) per cent of th*' plieiiol used 

—4’. F. 11. 

XXI.-PHOTOGMPHIC MATERIALS AND 
PROCESSES. 

Development with an Acid Developer, flat's. Ihil. J. Phot., 
1904,51,1031-1032. 

Balaonv (Fr. Pat. 33H,(;r.() of this J,, 19(H. 080) 

has shown tluil amidol can he used sueecssfiilh in acid 
soh’tiori for devidoping jilates and papeis the aiillior finds 
that otliei developers, notiihl} p} rogallol, oi lol, and adurol, 
give eipialh good results in acid sohiiions The time 
necessary lor developiiieni is gieater than '\heii alkaline 
solutions are eupdoyed, but theie is h'ss tmideiiev to fo*'- 
and halation, and better gradation i.> ohiamahle. — '1'. F. 11 

Photographs jnvparcd hg I ippnuinn'tt /Voec,«.s ; 'Phe Daih 
Stripes [Zeither's Stnpe.s ] whn li appear ou Specti'a 

('oreiing , L l‘raun(llci \im der Physik, llmt 

[3], 15, 371 - -38 I, (Iheiii. ( '<*!itr . 1901.2, N 10 (S(>e 

this 1891, is;’.; 1893, 40 1; ISO."), O’); 18'I0, 4U0 • 
1900, 273 ) 

'I'liE ('hief result of the author's woik, which is mamlv 
juatli'Miiatical, ]s that if two light wave, of unequal Ava\e- 
Icngths penetiate the silver hiomide film, the two systems 
of silver separations are optically influenced. The appear- 
ance of the tlarlv stripes predhdi'd by Zenker shows that m 
the Lippmanii ]>rocess, tnn»o a niimher of colour-jiairs do 
not nnife to a correct c<»lour-inixtiire, Imt an' neutralised 
to black. — A. S 

(ichtin ; Setting and Swelling of , J*. v. Schroeder. 

XIV., page 1227. 

Colloids [Gelatin, Sohitwn and Swellwg of . 

K .Spiro. XI V., page 1227. 

FiSGLlSII Paten'es. 

Photographs ; Process for P, tvluemg (''olonred , 

VV. Uieheiusahin, Pcrlin, ami (1. Koppmaiin. Hamburg. 
Kng. Pat. 808, Jan. 12, 1904. 

Si.K Fr. Put. 338,170 of 1903 ^ this ,I , 1904, 022.— H. 

Photogrnphg ; Films fit f^se in \rigment Proc^’.ss]. 

1). Abel, l.ondou, From Act -des. f. Anilinfahr., 
Herliii. Fug. I’vt. 925, Jan. 13, 19(D. 

See Fr. Pat. 339,054 of 1994 ; this J., 1904, 727.— T. F. B. 
FnicNcn Patents. 

» 

Colouring Silver [Photographir'] Pictures; Process for 

, 0. (ires. Fr. l‘at. 345,033, Aiay 3i, I9uyi. 

Under Internat. Conv., April 9, 1904. ^ 

“SrLVEii prints ’ are first converted into mangt.mc 
prints,” (see Fr. Pat. a43,.083 of 1904 ; thi.s J., 1904, 


OF OHBMIOAL INDUSTEY. 


1044) and then coloured by mean^ of suitable dyestuffs or 
solutions. For example, a stiver bromide print is decolorised 
in the following solution : 10 per cent, potassium bromide 
solution, 3 c.c. ; 10 per cent, citric acid solution, 2 c.c. ; 
and 3 c.c. of a solution obtained by mixing G grms. of 
.sodium tartrate, 1 grm. of crvstallisiid manganous sulphate, 
5 grms. of N/l sodium carbonate solution, and 5 grms. of 
a 4 per cent, potassium permanganate solution. To this 
solution is added 100 c.c. of a 0*4 per cent, solution of 
potas..iura feriicyauide. The decolorised print is Avashed 
and introduced into d solution composed of 90 c.c. of 2 per 
cent, potassium ferricyanide solution, and 10 c c. of sodium 
carbonate solution. The brown “manganic” print thus 
obtained can he coloured by any known proces-s e.q , bv 
limans of aniline hydrochloride By this process' it is 
stated that a much greater variety of tones mav be obtained 
than by workiog directly on the oidtnary silver print. 

— T. F. B. 

Photogiaplae Paper; Scn.^ihre Coalmg for , and 

pToe< ss for Manufacturing .sonip. (1. Hauser. Fr. Pat. 
345,200, July 25, 1904. 

Ckktun iiisolultle zinc salts, i)iirticularly the oxide, possess 
th(‘ property of accelerating cimsulcrahly the reduction of 
soluble silver ^alts by daylight. J'ho emulsion may he 
prepared by immersing thi' j.apei oj other support, 
previously coated with gelatin witli which /me oxide has 
been incorporated, in a sohnion of silvi'r nitrate or citrate 
Prints of a pleasing black tone iirc said to be ohtained*on 
such a , paper. 'Fhey require no /iirthcr toning, and are 
finishi'd l)y simply fixing in s.>riiiini thiosulphate solution, 
winch 111 no way alters the rone Dndei-cxiiosed piints 
may he developed in the usual way, thus jierniitting tlu' 
working of ihesc pa])prs by art.licial light —T. F. B 

Plodogiaphic Films; Self-Detadiing . .M. Bry 

et ('ie. Fr. Pat. .315.535, Aug. 12, 1904. 

Tni self-detaching films at picsenl in use, consisting of a 
gelatin (ilm attached to a pupm’ supj.ort by means of wuix, 
nihber, glnco-e, hic.., possess the diMid\ antiige ol frequentlv 
heaimiiig detached during the inaiiipulatioas, and abo of 
being easily distorted and of curling up, evui when dry. 
'Plu-se defects are found tv) he remedied hy backim. a 
gelatin film (0 8—1 *0 mm. thick) witli a film of eollodTon, 
applying the sensitise emulsion to the gelatin, and fasten- 
nig the temporary paper sniipoit to ihi' collodion side by 
means of an alhiiminoiil adhesive, soluble in water. Snob a 
film is stated to retain ilsshiqie during the oi»cnitions, indto 
he easily detactied when finistud. — 'J'. F. B 

Pigment [Ph olographic] Pictures on Transparent Sup- 
ports; J^rocess for Produiong Detachable . H. 

Schmhlt. Fr. Pat 34.5,59 1, Aug. 13, 1901. 

See Eng. Pat. 17,GJ0 of 19(»4; this J., 19o4, 998.— T. F. B. 

XXIL-EXPLOSiyES, MATCHES. Etc. 

English Patents. 

Ej plosives [Perchlorate]. F. E. VV. Bowt-n, London. 

Eng. Fat. 21,181, Oct. G, 19t)3. 

The eomposilion of the-e explosives is as follows .-—.Shell' 
powxler. ammonium perelilorate (7.) per cent.), aluminium 
(12 per cent.), and para.Tm (13 pci cent.). Blasting 
powder: ammonium perchlorate (72 per cent.), aluminium 
(II per ccnt.),aud nitronaphihalene ( i7 per cent.), 
j — (i. VV . Mcl>. 

, Evplosives. F. E. W. Bowen, London. Plug. I’at. 21,482, 

< )ct G, 19U3. 

XiTROi KLLiLOSK (GC— 75 parts) is dissolved in acetone or 
ether alcohol and finely powdered aiiimomiim iierehlorate 
(25—33 parts) incorporated xvith it. The mixture can then 
; he rolled or pressed as usual.— (J. VV. McD. 

F^rplasivcs for Blasting or like Purposes. J. Hnssell 
: Hamilton, Scotland. Eng. Pat. 28,710, Dec. 31, 1903. ' 

i Mono-, di-, or trinitrotoluene (2— iO cent.) is added to 
: nitroglycerin hloRting explosives prevent them from. 
IreeziDg at low feropcraturcs.—G. n! McD. 
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Explotivea ; *n . N. Evangelidi, Charcow, 

KuHfiiia. Eng. Pat. 20,106, Sept. 17, 1904. 

Ths etploeive consists of potassium chlorate (78 parts), 
yellow prussiate of potash (37*5 parts), wood charcoal 
(6 parts), aod glycerin (6*5 parts). The addition of 
glycerin is said to give safety and to allow of the intimate 
mixing of the ingredients. For a granulated powder one- 
half of the charcoal is replaced by tannin. — G. W. McD. 

Gunpowder; Manufacture of . Soc. de la Poudre 

Peigne et des Brevet'^. J. Luciani, Geneva, iSwitzerland. 
Eng. Pat. 21,204, Oct. 3, 1904. Under liitcrnat. Conv., 
Feb. 17, 1904. 

The charge of powder for ordnance or small fire-arms 
consists of a sheet of explosive of suitable thickness coilerl 
on itself and provided, either over the whole of tts surface, 
or only a part, with cuts or notches of straight, waved or 
other shape, which extend wholly or partly thn'ugh the 
thickness of the sheet. The object of the invention is to 
produce a shee containing a certain number of points at 
which combustion may commence and from which it may 
spread in a regular and uniform manner, — G. W. MeD. 

United States Patent. 

Puroterhucal Compound. K. Iliifnagel, Germany, 
'^Assignor to E. 11. Wagner, New York. U.S. Pat. 
775,822, Nov. 22, 1904. 

The compound consists of a mixture of white and red 
phosphorus, potassuim ehJoratc, red clay, and gum arabie. 

—A. S. 


Winea^ MuatSf Cirfers, ^c . ; Apparatus for Determininp tht 
Dry Extract and the Alcohol in — — A, B. Dai^uis. 
Fr. Pat. 345,455, July 28, 1904. 

The apparatus consists of an ebullition alcoholometer and a 
densimeter with immersion tube in a portable case. The 
ebullitinii apparatus is heated by a spirit lamp, the flame of 
which impinges on a metal bulb through which the wine is 
caused to circulate, whereby rapid heating is ensured. '|'he 
upper part of the ebullition cylinder is connected with a 
condenser. The densimeter floats in a cylinder which fits 
on the same sttindas the alcoholometer; it is provided with 
an index fixed on the top of the cylinder which can be 
read at a point above the liquid. The stem of the float is 
graduated in two scales, one showing the dry extract and the 
other the amount of alcohol obtainable from any fermentable 
must. — J. F. B. 

INORGAN/C-^QUANTITATIVE. 

Iron ; Separation of from Nickel and Cobalt by Formic 

Acid. L. H. Horgsttbin. Bull. Comm. Gcol. de f'inlande, 
1903,14, 73; Chem.-Zeit., 1904, 28 , Ecp. 353. 

The difficulties in the way of the ordinary methods of 
separation are obviated by using ammonium formate as the 
precipitant of the iron, the latter alone being thrown down 
from a neutml solution. A second precipitation sufllces 
to entirely free the iron from nickel and cobalt. The 
precipitates are easily filtered, but the decomposition, 
filtration, and washing must be effected in the warm. — C. S. 

Copper ; Electrolytic Determination of . A. Kufferath. 

Z. angew. Chem., 1P04, 17 , 1785—1786. 


French Patent. 

Picric Acid ; Provees for Preparing in the Cold. 

0. Wickardt. Fr. Put. 34.^»,441, Aug. 9, 1904. XX., 
page 1238. 


XXIII.-ANALTTICAL CHEMISTRY, 

APPARATtrs, ETC. 

Continuous Extraction of Solutions with 

Chloroform ; Apparatus for . E. 

Baum. Chem.-Zeit., 1904,28, 1172. 

The apparatus is easily understood from 
the drawing. Some chloroform is first 
placed in the inner vessel, followed by the 
solution to be extracted. Connection is 
then made to the vessel below containing 
the chloroform, and to the reflux con- 
denser above, the end of which is so 
ari'auged, as seen in the figure, that the 
drops of condensed chloroform fall through 
the solution to be extracted. — J. T. D. 


French Patents, 

Gases; Apparatus [^Automatic] tor 

Analysis of . A. Buyer. Fr. Pat. 

345,221, July 29, 1904. 

The apparatus is designed for determining 
and registering graphically the composition 
of a gaseous mixture, e.g., hoiler-furoace 
gases. It comprises two or more gas meters, communi- 
cating with one ||iiotber, but having interposed between 
them vessels conlaining liquid or solid absorbents and 
tubular cooling devices. The rate of flow of the gas is thus 
meaenrefl before and after the removal of the component to 
be determined, the gas being brought to the same tem- 
perature in each case before passing through the meter. 
The dials of the meters are connected to a differential 
registering mechanism, by means of which the rates of flow 
are traced with a stylrm upon a diagram carried by a drum. 
The gas to be aualyseiins drawn through the apparatus by 
means of a water-pump.— *H. B. 



For technical purposes, where the highest degree of 
accuracy is not required, copper can be determined electro- 
lytically with great rapidity if formaldehyde (in the shape 
of commercial formalin) be added to the solution. The 
deposition of nickel, cohalt, and iron is hindered or entirely 
prevented by the presence of formaldehyde. The solution 
for electrolysis, about 130 c.c., is placed in a platinum basin 
of about 9 cm. diameter and 4.5 cm. depth, the inner 
surface of which has been slightly matted by careful rubbing 
with finely -powdered glass. To the solution are added 
1*5 — 2*0 c.c. of formalin, the temperature raised to and 
kept at 60° -65° C., and a current of 2*5 — 3*0 amperes at 
2 volts passed till a sample shows no copper reaction. 
Without interrupting the current, the deposit is washed 
clean with water, then twice with 95 per cent, alcohol and 
lastly with ether ; it is then dried in vacuo over sulphuric 
acid. The whole analysis takes 2 — 2^ hours. The anode 
is a flat platinum spiral kept as deep as possible in the 
solution, and passes through an inverted funnel which just 
touches the liquid; all loss of spray is thus avoided. 
Results with pure copper sulphate solution were accurate ; 
with mixtures in approximately equal proportions of copper 
and nickel, copper and cobalt, copper and iron sulphates, 
99*71 to 99*92 per cent, of the actual ooppmr was yielded. 
Ammonium nitrate, chlorides, or free nitric acid, prevent 
concordant results from being obtained ; verj small amounts 
of the last>Damed, hoVever, may he present without inter- 
fering seriously with the process. — J. T. D. 

Stannic Oxide in Copper Tin Alloys; Electrolytic Separa- 
tion and Determination of . E. Heya and O. Bauer. 

JVRtt. kfinigl. Matorialprafungsamt, 1904, 22, 144 — 145. 

(See page 1219.) * 

The alloy in the form of turnings is placed on the bottom 
of a platinum dish and serves as anode, the cathode is of 
platinum gauze, and the electrolyte sulphuric acid of 
►p. gr. 1*18. A current strength of 0*5 — 0*7 ampere is 
employed. The metallic constituents of the alloy dissolve 
rapidlUf*, whilst stannic oxide separates at the anode. The 
copper deposited on the catb^e must be frequently re- 
moved, to prevent it ffilling to the bottom ana to avoid 
shoit-oirouiting. Towards the end of the electrolysis the 
solntion of the alloy proceeds very slowly, the separated 
stannic oxide preventing good electrical contact w'ith the 
anode. The dish should now be continuously shaken, m 
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order to expose fresh isurfocee of the alloy. The residual i 
stannic oxide is washed with sulphuric acid, treated for a 
short time with nitric ncid, dried, and ignited. It contains 
a trace of copper, a sninplo analysed giving the following , 
results : — htannic oxide, 99*16; eopper, 0*99 per cent. 

—A. S. 

Phosphates ; (Colorimetric Determmation of — ; — . (). 

chreiner and B. K. Brown. J.^Ainer. Ch^m, Soc., 1904, , 
6 , 146;i— 1468. (See also this ,1., 1904, 911.) j 

BkSUdks the solutions (1), (2), (3), and (4), given in the 
paper of Schreiner and Ferris on the ileferminatiou of niag- | 
nesiuni, the following are required: (6)1 part of strong 
ammoiiia holutiou (sp. gr. O'* 9) free from silica, and 9 parts I 
of water; silica may he removed b) distillation; (7) .satu- 
rated ammonium oxalat^ solution ; (H) magnesia reagent, 
prepared by dis’^olvin^ 13 grms. of magnesium chloride, 
MgClg, 6HjjO, ami 20 grms. of ammonium dhloriile in about 
900 c.c. of water, adding 50e.e. of strong ammonia sohitioii 
(sp. gr. 0*9) and diluting to a litre; 1 e.e. of this solution 
will precipitate (» *01)35 arm. of phosphoric anhydride. To 
u convenient (jnantity of the liquid, usually 50 c.e., 1 drop 
of auiinunia solution and two or three dnqis of saturated 
aiuim uium oxalate solution an- udfled mid the liquid 
evaporated to dryness on h water-lndb. I e.e of tin* 
uiagnesia reagent (7) is well pJiixed vvilh the eooletl residue, 
and the whole allowed lo stand about two hours. The pie- 
cipituled magneiipirn antinonium phosphate is then washed 
on a filter free from silica .•si^vernl times with the ammonia 
solution (0) until the filtrate measures approxim Uely 50 c.c. 
The precipitate then washed with about 5 c.e. of cold 
water, dissolved on the filter in about 5 c.c. of riitrie acid (2) 
and tiu) filter is washed with liot water until about 45 c.c. 
of filtrate are obtained. 4 c.c. of ammonium luolybiiate. 
solution (1) are added to the cooled liquid and, after 20 
minutt s, the solution is compared with the standard colori- 
metric phosphate solution (4). 'fins method gives good 
results with (juantities of phosphates as small us 1 part of 
phosphoric anhydride pet million ol solution, and it is not 
influenced by the presence of other salts, including silicates. 

— T. H. P. 

ORGAN W-^QVALITA TIVE. 

Siujars ; Reaction of Aldthijdic , A. lierg. Bull. 

Soc. Chiui., 1904, 31, 1216—1217. 

'I’his method is based on the fact that tho aldoses are 
oxidised by bromine in jire.seiice of water, the aldehyilic 
group being converted into a earhoxylie group. These 
alcohol acids all give a deep yellow coloration wdth an 
acidified solution of ferric chloride. Under similar comli- 
tioiis, ketoses are not converted into carboxylic acids, and 
the resulting solutions give no colcmation with feme chloride. 
0*02 — 0*03 grm. of the sugar is heated with 10 c.c. of 
saturated broinine water to 60 —70° C. for 10 minutes, and 
the excess of bromine removed by boiling. On adding to 
this solution 10 c.c. of a solution made by the addition of 
4 drops of ferric chloride solution (sp. gr. 1*44) and 2 drops 
of concentrated hydrochloric acid to 100 c.e. of water, the 
yellow coloration is produced if an aldehydic sugar has 
been used. This method gives a simple iifeans for estab- 
lishing the purity of the ketoses. In testing the poly-oses, 
it is necessary to use freshly prepared bromine water, since 
hydrobroraic acid would tend to cause inversion of the 
sugar.— T. F. B. 

Starch- contamiuy Materials j Method of Distinguishing 

between IHlf'erent bg Means of Iodine Vapour. A 

Dubose. (3hem.-Zeit., 1904, 28 , 1149. 

This method, first described by Bleicher, consists in placing 
the substance on a glass plate, on which is also placed a 
watch glass containing a little iodine, and covering the 
whole with a bell-jar. After 24 hours, marked diflferences 
can he observed in the colorations of different substances. 
Thus, maiae starch turns blackish-violet, wheat starch 
bluish-grey, sago starch brownish-grey, and potato-starch 
yellowish-grey, the yellow shade increasing with the jiro- 
portion of foreign matters present. — C. A. M. 


Essential Oil gf Bitter Almonds ; Manipulation of the Test 

for Chlorine in . Schiraniel's Keport, Oct. 1904,7 — 8. 

A PIBCIK of filter paper about 2 x 2^ ins. is folded into a 
spill, saturated with the oil, placed in a .small porcelain dish, 
ignited, and covered over while burning with a capacious 
beaker, the inside of which has been previously moistened 
with distilled water. This beaker is allowed to remain for 
a minute after the flame has burnt out; it is then rinsed 
with 10 c.c. of distilled water, and the rinsings tested for 
chlorine in the usual manner, with silver nitrate. Pre- 
caution should be taken to ensure that any reaction obtained 
is, not due to hydrocyanic acid.— J. 0. B. 

ORGANIC~Ql/ANT/TA TIVE. 

Nitrogen in Organic Compounds ; Determination of . 

II. tJ. Sherman and M. J. Falk. J. Amer. Chem. Soc., 
1904, 26 , 1469-1474. 

1')vkr’ 8 modification (this J., 1895, G04) of the Gunuirig- 
Kjeldiihl methad of nitrogen determination, in which the 
suhstance is heated with sulphuric iieid and mercury until 
frothing suhsideH, after wh^cli 10 grms. of potassium sul- 
phate are added, and the solution boiled until colourless, 
combines all the advantages of the other modifications of 
this method. It is, however, not sufficient in all cases to 
hod the liquid until it becomes colourless. With very 
resitilant substances, such as alkaloids, coal, &c., the bij;!- 
ing with^sulpburid acid, rncreiiry, and potassium sulphate 
should be continued tor at least two hour-, after the solution 
becomes colouiless, and for’not less than three hours in all. 
Flo advantage is found in the use of copper in addition to 
the reagents mentioned, but with I he coals tested, slightly 
higher results were obtained by the oun'ful use of peniiun 
gamite at the end of three hours’ boiling. With all samples 
in which the nitrogen exists essentially as proteids or 
ulhuminoids and related eompouiids, lueluding the so-called 
“ iiitiogenoiiR extractives,” and other amides and amino- 
compounds, it is only necessary to use mercury and 
potassium sulphate and to bod for at least one hour from 
the time the potassium sulphate is added.— T. 11. F. 

Ammonia and Amines ; Determination of . J. Effront. 

Ber., 1904, 37, 4290—4295. 

While the measurement of the nitrogen evolved by the 
reaction of hypochlorites upon ammonia and ammo-com- 
pounds does not afford a generally applicable and accurate 
method for the determination of these substances, much 
better results are obtained by measurement of tho»uvailabie 
chlorine destroyed in the reaction. Amino-, imiuo-, and 
nitrile bases, amides and amino-acids can he thus deter- 
mined, but ammonium-hases are, without action on hypo- 
chlorites. To carry out the proce.S8, 20 c.c. of a solution 
of hleaching-powder (1 *5 — 2 per cent, of available chlorine) 
are placed in a 50 c.e. flask, 20 c.e. of N/sodium carbonate 
solution are added, and I — 5 c.c. of a 1 per cent, solution of 
the substance under examination ; the flask is filled up with 
distilled water, corked, and allowed to stand in the dark for 
12 — 15 hours. The liquid is then rinsed into a beaker, 
arsenious oxide solution* exactly equivalent to the origiuul 
bleaching powder solution used, is added, then 20 c.c. of 
N-sulphuffic acid, followed by 10 c.c. of saturated solution 
of sodium bicarbonate ; the excess of arsenious oxide i.s 
now titrated by means of iodine solution. The moihod is 
available for the determination of ammonia in waters. (Seq 
this J., 1904, 912.)— J. T. D. 

Naphthalene in Coal Gas and Tar t Determination of — — 

A. H. White and S. Ball. J. Gas Lighting, J 904, 88, 
262—268, 823—326. # 

The authors determined the amount of naphthalene in the 
gas as it leaves the retort, and followed Step by step the 
progress of its elimination in the subsequent manufacturing 
plant. For the determmation of naphthalene in the purified 
gas, Kilster’s method (Ber., 1894, 27 , llfil)> as modified 
by Golman and Smith (this J., 1900, 128), was found to 
give good results. To determine naiphthalene in tar, the 
following method was finally ado^^d About 1 grm. of 

t.nr ifi weiorhptt into an FrlAnmevfir fiafik nf AO r* nnnAnhv. .. 
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closed by a doubly bored stopper containing two tubes, one 
of which forms an air inlet, whilst tl^ other is attached to 
a U -tube, the first two- thirds of which is filled with frag- 
ments of quicklime, and the remainder with gluss-wool 
and phosphorus pentoxide. The flask and drying-tuhe are 
placed iniaii air-bath heated to TO^—SO® C., the outlet of 
the latter being coupled by a short connection to a second 
0-tube outside the air-bath and immerssd in icc-cold water. 

A current of air is drawn through the apparatus at the rate 
of 2 litres per hour, the naphthalene being volatilised and 
retained in the cold U-tnbe. "I’he operation is continued 
until the latter no longer gains in weight, and the final 
increase of weight is taken as the quantity of the naphtha- 
lene in the tar; although the naphthalene formed is not 
quite pure, the results are sumciently accurate for the 
purpose hi view. To determine the amount of naphthalene 
in the crude gas, in which it is present partly in solution in 
the suspended tar, and partly in the form of vapour, a half- 
inch glass tube packed with glass woql is inserted some six 
inches into the gss main at the point where the test is to be 
made, the filtering material being thus k^t at the same 
temperature as the gas. One cubic foot is aspirated through 
the filter, and Ihcnce, through as short a connection as 
possible, into a bottle containing j^cric acid solution, which 
retains the naphthalene present as vapour. The naphtha- 
lene in the tar filter is estimated in the manner above 
-described, and the picric acid solution is washed into a 
.50 c.e. Erlenmeyer flask, solid caustic soda added to 
neutralise the acid, aud the naphthalene volatilised ‘ and 
determined as before. The eombhiod result gives a sufii- 
eiently accurate representation of the t-otal quantity of 
naphthalene, both in the suspendad tar and as vapour in 
the crude gas, but does not permit of the estimation of the 
proportions present in each state, inasmuch as the tar filter, ■ 
although maintained at the same temperature as the gas, 
largely absorbs the naphthalene vapour before it reaches 
the picric acid. It has frequently been stated that the 
vapour pressure of naphthalene is affected by the presence 
of moisture, ammonia, aud acetylene iu the gas, but the* 
authors find, on expeiiraental investigation of this point, 
that these gases exert no suck influence. Experiments 
made with benzene vapour seemed to indicate that this 
hydrocarbon increased the vapour pressure of naphthalene, 
but the authors do not regard the results as conclusive. 

— H. G. C. 

Beetroots ; Direct Determination of Sugar m . Non- 

influence of Air on the liesults. H. and L. Pellet. Bull. 
Assoc. Chim. Suer, et Dist., 1904, 22 , !U2— 317, 

In reply to Logs, w'bo found that in the hot aqueous 
digestion method of Pellet it was necessary for accuracy to 
remove the air by subjecting the liquids H?xamined to a 
vacuum for .30 to 40 minutes, the author attributes his 
failures to improperly formed pttip. The coar.-»e pulp 
obtained with rasps having saw teeth give very little 
emulsion, and the froth is readily removed with a little 
ether or alcohol. The Keil disc should not revolve at a 
greater rate than 250 turns per minute, and the normal 
weight of pulp should be made to 200 c.c. and read in a 
400 mm. tube. There is then no difficulty in removing the 
air. — L. J. de W. 

Beetroot Juice; Detei’minalion of the Purity of . 

H. Schulz. Z. Ver. Deutsch. .Zucker Ind., 1904, 54 
[Techn. Part], 1248—1250. 

Recent researches have shown that the usual method of 
determining fbe quotient of purity of raw beetroot juice is 
very unsatisfactory. In the first place it is desirable to be 


able to prepare readily in the laboratory a juice which shall 
represent in composition the factory juice in its various 
conditions, for it is of far greater importance to know the 
purity of such juice than that of raw juice which, as is well 
known, is purified in very different degrees during separa- 
tion, owing to the varying precipitability of its non* sugars. 

The author treated the normal weight of fine rasped pulp 
in a 20Q c.c. flask, half fi.jled with water, with 2 or 3 c.e. 
of a 1 : 10 milk of limt, and heated on the water baUi to 
85° — 90° C. In two minute* the separation wtis complete. 
Precipitation of the excess of lime by the ordinary regents 
was found to be unsatisfactory. “ Active *’ inaga&ihm 
carbonate (magnesium bicarbonate) precipitates the lime 
quantitatively, but the reagent quickly loses its power, 
when a mixture of magnesium hydroxide and carbonate 
remains in solution. The active reagent is prepared by 
completely saturating magnesium hydroxide held in sus- 
pension in w^ter with carbon dioxide. The filtrate is 
cooled at the temperature of melting ice and the magnesium 
salt crystallised out. It may also be prepared bjt gradual 
evaporatfon at 20° 0., but the yield is less and the product 
not so active. — L. J. de W. 


Maple-Sprup and Maple Sugar ; Composition^ Analysis^ 

and Adulteration of . J. Hortvet. J.Araer. Chem. 

Soc., 1904, 26 , 1523—1.545. 

The author describes the methods* he has employed in the 
analysis of a number of samples of maple-syrup and maple- 
sugar, bolh pure and adulterated. One of the determina- 
tions which gives a clue to the purity or otherwise of the 
product is that of the volume of the precipitate formed with 
lead suh-acetate; the method of measuring this is as 
follows : Into the tube shown in the figure, which has a 
total length of 35*2 cm., a 
diameter at the wide part 
of 3 ' 0 cm., and at the stem 
of 2*0 cm., are placed 5 c.c. 
of the syrup or 6 grms. of 
the sugar and 10 c.c. of 
water. After complete sola- 
tion, 0'5 c.c. (10 drops) of 
alumina-cream and 1*5 c.c. 
of lead sub-acetate solution 
are added, aud the tube well 
shaken. The tube is then 
allowed to stand for from 45 
to 60 minutes, with occa- 
sional twisting to facilitate 
the settling of the precipi- 
tate. It is then fitted into 
the holder, which is 7 * 7 cm. 
long, 3*2 — 8*5 cm, in dia- 
meter, and ha* a central 
aperture 1 * 3 cm, in diameter, 
and placed in a centrifugal 
inachiue and run for six 
minutes; aa;i^^ material ad- 
herent to the ’wi& portion 
is then loosened with a piece of wire and the cei||^a^iBing 
continued for a farther perioc^ of six minutes at the same 
speed as before. The volume occupied by the precipitate is 
then noted, reading to 0*01 c.c. as nearly as possible. A 
similar blank experiment is mode with water, alumina-cream, 
and lead sub-acetate, the volume of the precipitate obtained 
being subtracted from those given by the sugars. 

The analytical results obtained with sugars and syrups 
of known purity are summarised in the following table ; — 




X 
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These nombers all refer to the amount of dry matter 
present in the samples. — T. H. P. 


XHV.-SCIENTIFIC & TECHNICAL NOTES. 

Helium t Presence of in Radio- Aclive Gaseous 

Mixtures evolved Jrom Thermal Springs, C. Moiireu. 
Gomptes rend., 1904, 139, 852 — 855. 

In view of the production of helium from the radium 
emanation, discovered by llamRoy and Soddy, and since 
obrerved by other investigators, it seemed desirable to 
ascertain whether this element accompanied the radio- 
active constituents of the gases from mineral springs. 
Curie and Laborde have already recognised it in three 
instances, and the author has found the helium line in the 
spectrum of the gases from 12 other sjirings which he has 
examined. In nearly all of them the helium line (A'* .587 *6) 
was at kast as brilliant as the strongest argon lines in the 
same spectrum. The amounts of helium present Vliry 
greatly, that in the strongest springs being estimated at 
50 times that in the weakeit. — J. T. 1). 

Colloidal State i The . G. E. Malfitaiio. Comptes 

rend., 1904, 139, 920-^-922. 

Thk author fonsiders that matter in the colloidal slate 
consists of an electroljte difsociated into ions, with in- 
soluble molecules grouped around these ious. — J. T. D. 

Salt Formation in Solutions, cspeciallt/ of Tautomer isahle 
Compounds (^Pseudo Acids, Pseudo Basts'). J. W. 
Brdhl and II. Schiiider. Z. plijsik. ( hem., 1904, 50, 
1-42. 

The authors have determined by phjsico chomieal methods 
the chemical constitution of esters and ester-salts of the 
type of aceto-ncctic ester and sodium aceto-acetic ester. 
The experiments were carried out with the methyl, ethyl-, 
and amyl esters of cainphocarhoxylic acid, these com- 
pounds being convertetl into their sodium salts by treat- 
ment with the corresponding sodium alcoholates. Three 
speetro-chemical methods were employed, each giving results 
controlling and confirming those obtained by the other 
two. Details are given showing how it can bo ascer- 
tained by determinations of the refraction and dispersion 
of the different components and of the mixtures (or 
solutions of the ester salts) :— ( 1 ) Whether, in the process 
of salt fornriatioii, the optical properties of the acid radical 
alter, and, consequently, whether a chemical transforma- 
tion (enolisation, ketoni.sation) takes place; (2) whether 
the optical jiroperties of the hasio, radical (metal or ammo- 
nium) alter ; or (5) whether the dift'erence between th(‘ 
optical functions of the salt and of the acid (or base) is a 
constant, as in llie case when the salt formation takes 
place without chemical transformation, or is smaller or 
greater than this constant. These methods are applicable 
to all compounds capable of undergoing tnutonierisation 
(pseudo acids, pseudo bases, and amphoteric compounds). 
In the case of camphooarboxylic acid esters (which behave 
as weal^fecids), it was found that in methyl, ethyl, and 
amyl alcoholic solutions the formation of ester salts i.s 
always associated with a transformation of the ketouic ester; 
.CH.CtUl 
I 

\co 

into the enolic oxygen salt : 


In dilute methyl- and ethyl-alcoholic solutions of the 
esfer salts, the optical function (atomic refracticn) of the 
sodium is practically the same, but is quite different from 
(about 2t> per cent, smaller) than that of the metal in amyl 
elcdholic folutions of equal dilution. The optical function 
of the sodium is greater in concentrated than in dilute 
solutions, and is ihen the same for all three solvents. 
These differences arc due to the facts that in dilute raetbyl- 
iind q|hyl-alcohclic solutions, the ester salts are ionised, 
whertSs in concentrated methyl- and Khvl alcohols, and in 


amyl alcoholic solutions, they are not. Determinations of 
the osmotic pressure ftnd electric condttetivity of the solu- 
tions confirmed this view. It was found;, in fact, that the 
sodium salt of camphocarbo.xylic acid methyl ester ia 
almost completely ionised in dilute methyl alcoholic 
solution. Solutions of sodium alcoholates in the corre- 
spondiug alcohols also exhibited a similar behaviour, and 
it is concluded that the degree of ionisation corresponds 
to the optical function of the sodium. The optical function 
can thus be used as an exact expression and measure of 
tht‘ condition of ionisation. Determinations of the optical 
function of sodimui in dilute (ionised) and in coucentrated 
(non-ionised) aqueous solutions of sodium hydroxide 
showed that this is ahotiW; 12—15 per cent, smaller in the 
case of the sodium ion than in that of the non-ionised metaL 
It would, therefore, be possible to determine spectro- 
chemically the degree of ionisiition of a dissolved compound. 
The difference in behaviour of solutions of sodium salts of 
caniphocarboxylic aiid esters in methyl- or ethyl-aleohol 
on the one hand, and in behseue or ether on the other hand, 
is due to the fact that the first-named solutions contain the 
monomolecular and ionised salt — 


II / 

^C.O» / Jia, 

whilst the last-named contain the polymolecular salt- 


/ yC.CO^Rv 

( c,n, / II ) 

\ \ CONu /t 


X Iwing equal to from 3 I# 4. — A. 8, 

Osmosis, Soluhilitif, and Narcosis ; Theories of . 

1. Traubc. Phil. Mag., 1004, 8, 704—715. 

As the result of experiments on a large mimlier of substances, 
it is found that the greater the osmotic velocity of a sub- 
stance soluble in water, the more that substance reduces 
the capillary constant of water. Siibslauees that cannot 
penetrate membranes increase that constant. It has also 
been shown that, in every substance examined by- 
Overton and the author, osmotic and capillary pheno- 
mena correspond. Whence it^is deduced that the differ- 
ence of surface tensions determines the direction and 
velocity of osmosis, in fact it is the motive foice in osmotic 
pressure. From this conclusion it would appear that the 
generally accepted theory of diffusion is incorrect, and that 
in reality it is the pure solvent which, by virtue of its low 
surface tension, migrates into the salt solution. Further, 
if two mutually soluble liquids, or a solid and a solvent be 
brought into llbiitHct, the “ solution tension ” will depend 
chiefly on the difference between the surface tensions. Thia 
explains why a much greater quantity of ethyl or amyl 
alcohol dissolves in water than of water in ethyl of amyl 
alcohol, and why a coarse and a fine powder behave dif- 
ferently towards solvents (Hulet, Z. Phys. Chem., 190J„ 
385). Also the surface tension of a solution will never fall 
below that of the dissolving substance, for, with increasing 
concentration of the solution, a point will finally be reached 
when the surface tensions of solution and dissolving sub^ 
stance are equal ; at this point the solution will bo saturated. 
This theory is verified by several experiments, e.y., with 
solutions of ethyl and amyl alcohol in water. It has alsa 
been experimentally established that equal equivalents of 
substances belonging to homologous series {e.g., alcohols, 
fatty acids, esters), which exercise a strong influence on 
capillarity, lower the capillary height of water in the pro- 
portion 1:3:3^:.... The solution tensions of these 
substances w’ould therefore show a similarly proportional 
increase with increasing molecular w^ht. It is then 
deduced that distribution coefficknts aiilF solution tensions 
—hence also surface tensions and osmotic velocity— aro 
proportional magnitudes of the first apprbximation ; this 
is also independently established from experimental data. 
Overton and H. Mejer have found that efficacious narcotics,^ 
aomstbetics, and antipyretics all penetrate thin membranes 
rapidly ; but since a near relation exists between osmotlo 
velocity and surface tension, it waa to be expected t^t 
sutface tension and narcotic pow#^ /would run parallel. 
This is actually the case, even in substances differing' 
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materially in constitution. In narcotics belonging to homo- 
logous series the anabgy is compile, since it is found that 
the narcotic action of homologous substances increases with 
increasing molecular weight in the ratio 1:3:3^. . . . 
Since narcotics exercise their chief action in cells containing 
much lipoid substance, it follows that, after penetration into 
the cell, not only will some narcotic be dissolved in the 
lipoid substance, but some of the lipoid will dissolve in the 
narcotic, which is probably the cause of the disagreeable 
secondary effects exerted more or less by all narcotics. If 
this be the case, there would 6<4m little probability of ever 
finding a perfectly innocuous narcotic.-^T. F, B. 

Aromatic Ketones; Hydrogenation of by Reduced 
Nickel. New (Synthesis of Aromaiic Hydrocarbons. 
Cl. Darzens. Comptes rend., 1904,139, 868—870. 

When aromatic ketones are h}drogenated at 190^—195'^ C. 
with the catalytic aid of nickel reduced from nickelous 
oxi^e at (not below) 300° C., the reaction Cflllj.CO.U 4- 
2Hj •» CflHj . CHo . R + IIoO occurs sharply. In this way 
acetophenone yields (95 per ceut) pure ethylbenzene ; 
;i-cresyl ketone gives with ease a similar yield of p-methyl- 
ethylbenzene ; and p-butylacetophenone (easily prepared 
by treating tertiary butylbenzene with acetyl chloride and 
aluminium chloride) givas j)-tertiary butylethylbenzeno, a 
new hydrocarbon, faiptly. smelling of carrots, b. pt. 209° — 
213° C. The same method applied to benzene-substituted 
fhtty ketones is equally fertile, benzoylacetone; for example, 
yielding normal butylbenzene. While Fricdel and Crafts’ 
reaction yields chiefly m-derivatives, this method is most 
applicable to /i-derivatives. The author finds that the tem- 
perature at which the nickel is reduced not only affects the 
energy of the reaction, hut in some eases also its nature j 
thus nickel reduced at a much lower temperature than 
300° C. yields from the ketone not the aromatic hydrocarbon, 
but its hexahydro derivative. — J. T. D. 

Trehalase } Presence of in Mushrooms. F. Bour- 

quelot apd H. llorissey. Comptes rend., 1904, 139, 874 — 
876. 

In most species of mushrooms trehalase exists. The period 
of its presence and that of^^its disappearance seem to bo in 
relaAion respectively with that during which trehalose is 
utilised by the plant, and that during which it is being 
stored as a reserve substance. — J. T. D. 

Tyrosine in Elder Berries ; Occurrence of . .T. Sack 

and B. Tollcns. Her., 1904, 37, 41 15. 

Fresh elder berries were boiled with wattf, and the ex- 
tracted juice was clarified by means of leua acetate. ’J'he 
filtrate was then freed from lead, and concentrated. After 
cooling, crystals separated out, and were fully identified us 
those of tyrosine. — J. F. B, 


Technical Chemistry / The Relations of — to the other 
(S'ciVncrs. Address by Brof. C. K. Munroe, o*’ the George 
Washington University, before the Ipt. Congress of 
Arts and Sciences, St. Louis, Sent. 23, 1904. Applied 
Chemistry Section. 

Numerous invstances are detailed in this paper of the bear- 
ings which technical chemistry has upon other sciences and 
on the arts, and also of the many ways in which it depends 
upon other sciences for its progress. Thus, physical pro- 
cesses form an important part of most chemical manufac- 
tures; further, technical chemists utilise many physical 
methods in their analytical work — e.g.^ spectrum analysis, 
photometry, polarimetry, &c. It is shown how necessary 
are research laboratories, both for introducing and examin- 
ing new products and processes, and for devising and im- 
proving analytical methods. The bearing of atomic weight 
determinations on the purely commercial side of technical 
chemistry is pointed out. In many instances technical 
chemistry has benefited greatly by the practical application 
of theories, such as those of dissociation, mass action, and 
osmotic pressure. Ih Ibe course of the paper the following 
statistics are given oi we growth of chmical indostrj in 
• the United States from 1890—1900:^ 


Year. 

Number 

of 

Estab' 

lish- 

ments. 

Number 
of i 
Em- 
ployes. 

1 

Tolal 

Wages. 

Cost of 
Materials 
used. 

1 

Talue 

of 

Products. 

1890 

1900 

BS.195 1 
8 *,173 

f" 

710, 4S5 
! 1,038,543 

Dels. 

.311,309, 405 
409,818,022 j 

Bols. 

2.177,44*1,777 , 
3,392.211,974 

Dols. 

S.10S.7«8.188 

4.962,719,787 


! The United States i« the only country w^bich takes a 
I census of manufactures, so no comparisons could be 
i obtained, — T. F. B. 


1 Technical Chemistry / Some Present Problems in — — 
Address by Prof. W. II. Walker, of the Mass. Inst, of 
I Technology, before The Internat. f/ongress of Arts anil 

j Sciences, St. Louis, Sept. 19U4. 

1 . , , # 

Im the author’s opinion the poiut upon which most strtess 
should be laid is that there is no dividing line between pufe 
science and the utilitarian side of chemistry. The expla- 
nation of Germany’s success in solving the problems 
confronting chemical iDdustries rests mainly on the fact 
that in that country it is recognised that the questions have 
first to be regardea as problems in pure chemistry, to be 
studied by men fully trained in pure science. If these men 
are also chemical engineers, then obviously the ultimate 
solution of the technical problem la hastened, but in the 
first place the main desideratum is that the men have been 
trained in the spirit and methods of scientific research. 
The author reviews some of the important problems in 
i technical chemistry : (1) The production of fertilisers in 
i the United States has increased from 1,900,000 tons to 
I 2,900,000 tons in the past 10 years. It is estimated that 
I the total value of the potash, phosphoric acid, and nitrogen 
j consumed by agricultural products in one year amounts to 
3,200,000,000 dols. Of these three ingredients of fertilisers, 

I the supply of phosphoric acid in the form of native phos- 
I pbate deposits, and of slags from metallurgical processes, 
seems practically inexhaustible. The supply of potash, on the 
I other hand, will not be on a perfectly satisfactory basis until 
i sources independent of the Stassfurt deposits are discovered. 

I In this direction Clark’s method of converting the potas- 
sium of felspar into potassium chloride by fusing the mineral 
! with ammonium chloride is of interest ; and if the reaction 
i could be applied to orthoclase, and the ammonia recovered 
■ economically, an importan^.new source of potash would be 
! available. * Most importance, however, attaches to the 
; supply of available nitrogen, and, after a survey of the 
progress made, the authar predicts thafitwill not be a great 
j while before the synthetic preparation of cyanides, ammonia, 

I nod nitric acid from atmospheric nitrogen will be on a 
J commercial basis. At the present time the fixation of 
I atmospheric nitrogen as nitrate through the agency of 
bacteria rather than by an electrical process appears to be 
more promising ; in fact, cultures for the artificial inocula- 
tion of the soil may now be obtained in considerable 
quantity, apd field experiment]^ have shown with 
their aid, good crops may be grown upon x^Ht would 
otherwise be almost sterile soil. Another problem con- 
nected with technicdl chemistry, and which is rendered 
more acute by the possible use of cellulose as a raw material 
for the production of foodstuffs, is (2) the conservation 
of forests. The solution of the prol^Jem will consist in the 
substitution of other raw materials In chemical industries 
where wood is now used for the purpose. As raw materials 
for the production of cellulose, there are the waste straw 
of fiax-, wheat-, oat- and other crops, cornstalks, and 
bagasse from sngar manufacture. (3) In countries where 
the tax on fermented mash is not high, there would seem 
to be an opening tor a process for the maiiiifaetare frptm 
alcoW of acetic acid in a more concentrated fdrm than 
can be produced with the aid of Myeoderssa aeett,tlie crude 
molasses which is ^vested in large quantities in semi-tropical 
countries being used as raw material for the production of 
the alcohol. Formic acid, also, which can be synthesised 
from carbon and water, might be substituted fhr aoetio acid lor 
many purposes. Other problems oalling foe solutioii 
(4) methods of tanning with materials other than tegmblo 

• V 2 
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tanning; (5) the bj^thehis of jndia-rubher, or substances 
witli similar properties ; the utilisation of trade wastes, such 
as (fO soda and sulphite cellulose lyes, e.g,^ as foodstuffs 
f<ir cattle. &c. ; (7) waste yeast ; (8) arsenic sulphide from 
the purification of crude acids; (9) grease from wool wash- 
ing, city garbage, &c. ; (10) the hygienic preservation of 
food; ni) the fireproofing and pi’eservation of wood; and 
(12) the prevention of the corrosion of structural iron 
and steel. The author also discusses the applications of 
electrical energy and of catalysis or contact action, forces 
(he usefulness of which tt'chnicai chemists are only begin- 
ning to appreciate. — A. S. 


treated of are as follows : — I. Apparatus, Reagents, and 
Materials. I£. Sampling. HI. Assay of Ores for Silver. 
IV. For Gold. V. For Lead. VI. Bullion. VII. Assay 
of Orfis for Copper and Tin. VIII. Platinum and the 
Platinum Group. IX. Metallurgical Laboratory Experi- 
ments and Notes. These notes, it is stated, ape chiefly those 
used by the third-year and partly those used by the fourth- 
year Students in Aisayin.?, in the Metallm;gical Laboratory 
of the Massachusetts Institute of Technology. 


Cralir -KEport.- ,; 


ifietD Soobd. 

Ghkmikkk-Kai.knder, 1905. Ein llulfsbuch fiir Chemi- 
ker, Phyhiker, Mincralogen, Industrielle, Pharmazeuten, 
Hutteiimkuner u.s.w. Von Dr. Rudolf Biedermann. 
Sechsundzwanzigster Jahrgang. In zwei Theilen. 
Ernler Thcit. Julius .Springer’s Verlag, Monbijou- 
platz 0, Berlin. 1905. Price 4s. * 

AuHAMiKD as a pocket book and containing almanack 
for 19()r>, with aLn a table of the more frequently used 
atomic weights and their multiples. In the Thermoche- 
mical Tables those numbers are repeated which Berthelot 
used. Dr. H. Bernthsei) and Dr. P. Julius have contri- 
buted material improvements in the chapter on Colour 
("hemistrv. The Tables on the Naphthalene derivatives 
and the Coal-Tar Colour^ have been thoroughly revised, 
and Dr. L. Spiegel has revised the Alkaloid Tables. There 
is a Clironolegical Table of the principal events in the 
History of Physical Sciences. A Note-hook Calendar with 
blank pages is further arranged for the different days of the 
year, in which ob.servations, facts, &c,, may be recorded. 
Then follow’s tabulated matter, useful in the Laboratory : 
of Sjiecific Gravities, of Gases and Liquids, Salts, Alcohols, 
Tables of Solubility and Properties of Chemical Substances, 
Analysis, Volunivtric Analvsis, Gas Analysis, and Spectrum 
Analysis. The subject-matter, exclusive of the Calendar 
and the blank pages lor Notes, fills JG2 pages. 

Ziveitei' Theii — This supplementary work is of similar 
size to the pocket-book, but is unbound, and is more directly 
of ’Pechnologicul interest. It contains Tables relating to 
1. Physics and ITiysical Chemistry, II. Mineralogy, and 
HI. Technical Chemical jVnalysis and Investigations. 
But, besides the tabulated matter, there are concise descrip- 
tive paragraphs of introductory character, with descriptions 
of Analytical Methods. The subdivisions under IQ. are 
as follows: — 1. Water. 2. Assaying. 3. Fuels. 4. Sul- 
phuric Acid. 5. Alkali. C. Bleaching Powder. 7. Salt- 
petre and Explosives. 8. Csraraics. 9. Glass. 13. Mor- 
tar and Cement. 11. lllumiuaiits. 12. Starch and Sugar. 
13. Fermentation Industry. 14. Fats and Oils. 15. Tan- 
ning. a Textile Fibres and Paper. 17. IPhotography. 
18. Dyeing. 19. Physiological Chemical Analysis. Ap- 
pendix with various Recipes, &c.* The subject-matter 
tills 514 pages. 

The CKNTtrur in Phosimiatkh and Fertilizers. A 
Sketch of the Soutti Carolina Phosphate Industry, By 
Philip E. Cuazal. Lucas-Riebardsoa Lithograph" and 
Printing Co., 130, East Bay Street, Charleston, S.(\ 
1904. 

8.0 pamphlet containing 71 pages ot subject-matter. 

Notes cn AssAxiNa and Metallurgical Laboratory 
Experiments. By Richard W. Lodge, Assistant 
Professor of Mining and Metallurgy, Massachusetts 
Institute of Technology. First Editiou. John Wiley 
and Sons, ,New' York. U.S.A. Messrs. Chapman and 
Hall, Ltd., London. 1904. Price 12a. Cd. 

8vo volume containing 979 pages of snbjeot-matter, with 
47 lUustrationa^ and the alpbabetioal index. The subjects 
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German Chemical iNDUfeTUY; Profits is the . 

Eng. and Mining J., Dec. 1, 1904. 

In the fiscal }car 1903-4, comparatively few companies 
have shown increased profits, in fact, the more important 
among then? have, by reason of keen competition, realized 
smaller earnings. Still, hluireboldiTs’ dividends have been 
from 5 to 10 per cent, for the 12 mouths. 'J'he net profits of 
the Hdnuiugen Chemical Company in 1903-4, amount^^d 
to 22,17)/., permitting the payment of a 10 per cent, 
dividend. The Stassfurt Company, with a share cupltal 
of 150,000/., showed net pofits oF 1.5,431)/., and a 
dividend of 8 per cent., while the United Company, of 
Leopoldshall, from net profits of 1.5,002/,, declared 5 per 
cent. On its preferred stock, and 2 per cent, on the 
common. Althoi^h it gained 344/. in net profits to 
10,705/., the ifyk Chemioul Works, of Berlin, paid a 
dividend of C per cent., against 7 per cent, d year ago. 
The Wilhelmsburg Chemical Company, of Hamburg, cut 
its dividend rate from 8 to 6 per cent. ; the Paul Gulden 
Colour and Tar Products Company, of Leipzig, from 6*5 to 
5*5 per cent., w'hile the North (ierman Chemical Company, 
of Ilarburg, paid only 6 pef*cent. ou the preferred, nothing 
on the common, and the Union Company, of Stettin, 
increased its rate from § tfi 9' per cent. The Duss^dorf 
Color Works, reports profits of 1,400/., ‘us apaiust 
a heavy loss in 1902-3. A forecast for the year 1904-5 
suggests that the increased activity and better price.s ruling 
will result in a substantial improvement, 

Japanese Chemical I.xdustry. 

Chem. and Druggist^ Dec. 10, 1904. 

Although ebeinical industry is in a flourishing condition 
in Japan, no prospects are offered to European cheniist.s, in 
consequence of the number of Japanese who have studied 
in Europe, or at the high schools iu Tokio or Kioto. There 
nre at present 840 factories in Japan employing chemi.sts. 
Two of these undertakings employ over 500 workmen, 
86 over 100, 207 over 50, and 848 have 30 men employed. 
Altogether there are 38,591 men and women at work in 
various chemical works. The Japanese Government con- 
tiibutes largely towards promoting this branch of industry, 
and last year there were 79 Government laboratories, 
whose duty it is to ascertain and impart the methods of 
utilising the numerous varieties of seaweed and other fishery 
products, which are so plentiful in Japanese waters. 

II. -FUEL, OAS, AND LIGHT. 

Coal Briquettes ix lupiA. 

Eng. and Mining J., Dec. 1, 1904. 

Daring the year 1902, 13,400 tons of patent fuel were 
made in India. Kbost (l^luchistau) produced nearly 
7^00 tons, and Dondot (Paujab) over 6,000 tons. During 
the official year 1903-1904^14,513 tons were manufactured 
at IChost with an outlay of 190,000 Rs. The fuel is used 
on the railways. Tfae^e is a small jplant also at Giridih 
(Bengal)* butsiiioe the installatidv modern c'^ke-mni 
it has been little used* 
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Kussia ; Coal Industhy of — 

Bd. of Trade J.^ Dec. 1, ] 904. 

The coal production of Eussia for the past three jears is 
shown in the subjoined table . — 


South Russia . . , 

Poland 

Ural 

Moscow district. 
Caucasus 


1901. 


Thousands 
of Ponds. 
094.420 
2Si015 
SO.SteS 
16,007 


f 1,000 of pOiMs I 1 ,002,939 
Tons I 27,859,000 


1902. 


1903. 


Thousands 
of Ponds. 
642,140 


83.202 

12,814 

2,036 


088,512 

26,486,000 


Thousands 
of Pouds. 
728,090 
295,180 
.30,083 
13.!»10 
2,210 


1,069,450 

29.707.000 


The destination of the coal produced in the Bonetz basin 
(luring the past two years was as follows 


Railways 

Sail mines 

ShippiiifT 

(riis works 

Suf^ar refineries 

Foundries’ 

Manufactories of raachinory 

Other ntianufaetories 

Towns of Kharkov, Rkatermoslaw, 

Rostov, and Tananrosc 

Expoited through Taganrog 

Otlier consumers 7. 


1902. 

1 1903. 

; Thousands 

1 . 

I Tliousanrls 

‘ of Pouds . 

1 ol Pouds. 

141,2S7 

166,937 

8,600 

5,167 

n.262 

1 11,596 

2.770 

4,282 

38.1 5-t i 

41,924 

110,358 

! 119,787 

19^22 

22,058 

25,188 

33,631 

:} iti,72ii , 

13,829 

i 81,607 

37,462 

1 52,fB9 

61.878 


During 1903, the Kussian railways consumed 166,937,000 
pouds of coal from the Donetz basin, 44,218,449 pouds from 
Poland, 6,600,000 pouds from the Moscow district, and 
34,000,000 pouds of imported c(5al. 

The distribution during the past two years of the coal 
prod 4 |ced in Poland, which is ribt fuitablc for gasworks, is 
shown below : — 


— 

1002. 

1903. 

Railways j 

'Thousand 6 
of Pouds. , 

Tliousunds | 
of Pouds. 

Foundries ' 


Bd lAB 

Denaturating works ! 

Suacar refineries | 

Other manufactories 

Domestic consumption 

iiii' 

‘ 17,779 

16,752 

92,K40 

54,851 


Pond = 36 ll)s. 


IlL-^TAR PRODUCTS, PETROLEUM, Etc. 

Petholbum; California . 

P. W. Prutzmann. J. of Elect., 1904, 806—317. 

Science Abstracts, B., 1904, 7, 939 — 940. 

Out of twenty-seven counties in California, only seven 
are producing oil profitably, the remainder having either 
yielded nothing, or only very small quantities of oil. In 
the seven producing counties, there are 14 cedtres of pro- 
duction, and on Dec. 31, 1903, the state, of the industry 
was as follows Producing^ wells, 2998 j a^ndoned wells, 
1271} wells drilling, 159; uncertain, 322; total, 4760. 
Oil lighter than 20° B, is suitable for refining, the remainder 
being utilised for fuel purposes, or in the manufacture of 
asphMt. The total production of oil according to this 
classification is as follows ; — Befining, 8,640,000 barrels ; 
fuel, 21,070,000 barrels; thus averaging 27*7 barrels per | 
well. The author dew^es the remainder of the paper to 
descfibiitg > the tnetbi^s of refining employed, end the 
characteristic propertiqa of Californian petroleunn-^T. F. B. 


VII.-^ACWS, ALKALIS, Etc. 

Book PHosrHATB ; New Sousoe of - — . 

Bd. of Trade J.^Dec. 1904. 

A large deposit of rock ^phosphate, testing 63 to 08 per 
cent, of tribasic calcium phosphate, has been discovered 
about 35 kilometres from the deposit at Metlaoni., In 1 906 
when this new mine— “Redeyef ’’—will be connected with 
the Sfax-Metlaoni railroad, the export of this new phosphate 
will be commenced. 

r//7.-GZASS. POTTERY, AND ENAMELS. 

Garnet; A New Source of — pt— . 

Eng. and Mining J., Dec. 1, 1904. ^ 

The use of garnet as an abrasive is firmly established in 
certain manufacturing industries, and there is little doubt 
that this material will continue to find favour, notwith- 
staiiding the great expansion in the utilisation of other 
abrasives, particularly corundum and carborundum. In 
the United States the production of garnet now amounts 
to over 4,000 tons yearly, and the value of the yearly 
product approximates 150,000 dols. The principal supplies 
hitherto have been derived lrom*^the Adiroudack region of 
New York, smaller quantities being obtained from Penn- 
sylvania, Connecticut, and North Carolina. With the 
opening of some new quarries in the last-named State a 
larger output may be expected iu the future from that 
section of the country. The properties are situated near 
Marshall, in Madison county. The garnet is of the 
almandine variety, and occurs in a band of chloritic schists, 
about 20 ft. wide, that can be traced on the outcrop for 
nearly a inile. The crystals are of large size, averaging 
# 2 in. in diameter, and often exceeding this limit. WhUe 
somewhat altered to chlorite near the surface, the garnet 
in the deeper workings is perfectly fresh, and breaks into 
clean,' ^arp particles, so that a very pure abrasive material 
can be obtained. Its hardness, according to the usual 
scale, is gbout 7 • 5. 

The property is well situated for railroad transportation, 
being on the main line of the Southprn Railway running 
from Salisbury, N.C., to ChaltiiDoo|^4 Teun. Active 
quarryii^ was begun in January of the present year, since 
which time a largo quantity of garnet has been taken out 
and shipped to market. 

IX.^BUILDINQ MATERIALS, Etc. 

Ce3|knt Production op the United States. 

Bd. of Trade J., Dec. 8, 1904. 

A report issued by the Department of the Interior, at 
Washinjftpn, States that the total production of hydraulic 
cement m 1903 was 29,899,140 barrels, valued at 81,931,34 1 
dols., as c^pared with 25,753,504 barrels, valued at 
25,366,380 dOls., produced in 1902. Of the total production 
in 1903, 22,842,978 barrels, having a value of 27,718,819 
dols., were Portland cemeut. The production of natural- 
rook cement was 7,030,271 barrels, valued at 8,675,520 dols. 
The production of Pozzuolana or slag cement was 525,896 
barrels, valued at 542,502 dols. 

’:^be increased production of Portland cement in 19Q3 
resulted in a glutted market, which made the artificial pro- 
duct BO low in price in the eastern part of the country as 
to seriously interfere ‘with the production of natural-rock 
cement. Many of the plants whose outpnt is exclusively 
the natural cement were for this reason shut down during a 
large part of the year, 

X.-^METALLVHGY. 

Mineral Production of I^ew Zealand in 1903^ 

Bd. <f TVoAe J„ Dec. 

The aonuai *iep(^ of the Minister for Hiaes cphurins 
the foltewing particulars of the quantities Nod yalaes hf 
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the chief mineral productK eaportelX from and ooal used in 
New Zealand during the years 1902 and 1903 : — 


— 

1902. 

Quantity, j Value. 

j 1903. 

Quantity, j Value. 

Gold 

Ozs. 

£ 

Ozs. 

£ 

608.015 

1,951,483 

6?18.314 

2,087.831 

Silver 

674.191! 

Tons. 

71,975 

911,914 

Tons, 

91,497 

Copper ore 



6 

123 

Manganese ore 

Chrome ore j 


625 

7» 

210 

Mixed minerals 

41.5 

4,422 

025 

V,014 

Hoomatite 1 

17 

116 

1 

Coal exported j 

Coal used in New 

188,677 

1 

154,747 

152,332 

1?8,927 

Zealand 

1.174.026 j 

687.012 

1,267,861 

0.3.3,9.31 

Kauri 

Shale (treated m j 

7,480 1 

450,228 

9,357 

0.31,102 

New Zealand) .... 

2,8.38 

1,169 

30 

18 

Total value .. . | 


3,2il,«2! 


3,630,654 


The proportion of steel made by the various methods 
was: Bessemer, or converter, 24*3 j open-hearth, 75*6; 
crucible, 0*1 per cent. 

The approximate consumption of iron is given in the 
foregoing table, finished material and machinery being 
reduced to terms of equivalent pig-iron. 

The consumption of iron per head in Kussia is much less 
than that of any other European country. There is 
practically no iron nor steel exported from the country. 

XIIL a^INDIA-RVBBERy Etc. 

IluBBBB Production of Para, 1699-1904. 

Bd, of Trade Dec. 1, 1904. 

The following particulars of the rubber production of 
Pard for the year, July 1903 to .liinc 1904, as compared 
with the four previous years, are taken from the Brazilian 
Renew of 25th October : — 

Crop Years. I Quantif,>. Value. 


Iron and Stkhl in licssiA. 

Eng. and Mining J., Dec. 1, 1904. 

Ofticial figures recently published show that the produc- 
tion of pig iron in Kussia in 1903 was 2,453,953 tons, a 
decrease of 106,191 tons from the previous year. The 
output by district! was as follows : — North Russia, 22,462 
tons; Moscow, 93,594; South Russia. 1,366,437 ; Poland, 
308,914; Ural, 660,346 tons. In Poland there was an in* 
crease ot 26,612 tons over 1902; all the other districts 
showed decreases, the most important being in the Ural, 
where it was 69,797 tons. The production of iron castings, 
or foundry work, was 209,000 tons, an increase of 19,000 
tons. The wrought, or puddled, irou reported, in finished 
forms, was 194,000 tons, a decrease of 83,000 tons. In 
steel production, however, there was an increase of 315,000 
tons, or 16 per cent, the total being 4,325,5 U/ tons. 


PiK iron prodiu-iHl 

Imported as pip 

Imported in flmshed forms ... 

Totii! oonsumpuoii 


i 1902 1903. 

I 


2,560.000 

18,090 

2,454.000 

1.3,000 

327,000 

880,000 

2.905,000 

2,803,000 


2.802,400 
2,047, IS.’i 
2,799,720 
3,0r.9,(KK) 
2.S07,G41 


Of the exports through Iquitos, Manaos, aud Para, during 
the year 1903-04, 12,169 metric tons of rubber and 3,338 
metric tons of caucho were sent to Europe, and 1.3,873 
metric tons of rubber and 1,2 10 tons of caucho to the United 
States of America. 

« 

XVRSUGAR, STARCH, Etc. 

Bbet-Suoar Production op Europe for thk 
1904-3 Season. 

U.S. Cons. Rep., No. 2119, Nov. 29, 1904. 

The Wochenschrift dcs Centralvereincs fiir Ruben- 
Zucher-J ndustrie gives the following results of the latest 
inquiry made by the Internationale Vereinigung iPiir 
ZuckerJtatistik regarding the probable sugar output for 
the current sugar season of 1904-.5. These are preliminary 
e.stimates, subject to correction when the results of the 
second inquiry become known, which inquiry is undertaken 
later in the season: — 


1899-1900 

1909-1991 

1991—1902 

1902- 1903 

1903- 1904 


Moi . Tons. 
9,957 
9.247 
10,38.3 
11.327 
n,.362 


Country. 

Factories in Opemtion. 



1 

1903-4. 

190 4- .5. 

Aiistria-Hungur.v 1 

Germany 

215 


Prance 



Belgium 1 



Holland ...» , I 



EuBsia ! 

275 


Sweden j 

i7 

276 

Denmark, ' 

7 

rf 

Italy ' 

32 

4 

32 




Total 

1.356 

1,306 


The authoritative publication from which the above data 
are taken calculates the quantities available for export from 
the beet-sugar countries during the current sugar year 
(1904-5) as shown in next column. ^ 

In the year 1903-4 Great Britain nlone took 1,400,000 
tons of sugar (in terms of raw), and the sugar stocks of the 
world are now over 400,000 tons less than a year ago, 
hence there is some reason to anticipate a scarcity of 
supply in the European sugar markets during the current 
Hu^ar season. These facts have already resulted in higher 
prices. But ah increase of price is bound to benefit cane 
sugar as well, and thus strengthen the competition on the 
part of the tropical product by causing its entrance into 



BeetsS. 1 

Sm^ir (in terms of Baw). 

! 1003 4. 

j 1904-.5. 

1903 4. 

1904 5. 

Mt^t 'Ions. 
7,7W.500 
12.706, .500 
6,441.600 
1,550,000 
.880.000 
, 7,705.300 

748,400 
380,000 

1 1.000,000 

1 Met. Tons. [ 

1 6.165,000 ' 

1 9.9,33,000 

4,086,000 1 

■ 1,207,000 ; 

908,000 
0,680,000 
; 591.000 

^ 340,000 

1 700,900 1 

Mot. Tons. 
1,158,81 '0 
1.929,400 
794.400 
202,800 
123,600 ' 

1.160,700 
107,200 
48,000 
135,000 j 

Met. Tons. 
914,800 
1,518,000 

6 14, .300 
179,100 
183,900 
945.400 
88,200 

45.000 

80.000 

89,187,200 

! 81,170,000 1 

5,609,800 

4,821,700 


markets which until lately were held securely and exclusively 
by European beet sugar. 


Country. 

Produc- 

tion. 

Consump- 

tion. 

Available 
for Export. 

Austria-Hungary 

IStertnany . . . . 

France 

BelMum 

Met. Tons. 

916,0(M) 

1^16.000 

614.000 

179.000 

Met. Tons. 

450.000 

980.000 

680.000 

80 000 

Mot. Tons. 

466.000 

688.000 
84,000 

Holland.... ' 

ih'ooo 

^ solooo 

99AOO 

64,000 

. Total * 

aAdo,ooo " 

' il20,000 

1,840.000 
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Xril^BREWING, WINES, ^ SPIRITS, Etc. 

Alcohol in France; Production, Imports, and 
Exports of in the Season 19C3-4. 

Z. Spirilusind., 1904, 27 , 471. 

The total production of alcohol in France in the season 
1903-4 has been very much higher than in the previous 
year, as is shown by the following figures for the last five 
years : -1899-1900, 2,641,505 hi. ; 1900-1, 2,799,54.3 hi. ; 
1901-2, 2,026,212 Jd. i 1902-8, 1,729,652 hi.; 1903-4, 
2,200,725 hi. The whole of the increased production is 
from industrial distilleries, that of the private distilleries 
showing a decrease from 77,748 hi. to 37,437 hi. 

The following statisiies shojv the sources from which the 
industrial distilleries produced their alcohol in 1903-4, the 
figures in brackets being those for 1902-3 : Wine, 36,663 hi. 
(27,342 hi.); marcs, 34,220 hi. (18,730 hi.); grain, 
368,562 hi. (322,007 hi.) ; beetroots, 1,084,163 hi. 
(499,965 hi.) ; molasses, 639,527 hi. (773,625 hi.) j other 
materials, 153 hi. (235 hi.). 

Imports in 1903-4 amounted to 122,911 hi., and exports 
to 287,699 hi., while home consumption was 2,172,550 hi., 
and the stock at the end of the official year, 538,947 hi. The 
figures for the p^eviou^ year were 87,715 hi., 279,091 hi., 
1,774,341 hi., and 685,530 hi. reepectively. — J. F. U. 

* SriKiT Industry ; German . 

Chemist and Druggist^ Dec. 3, 1904. 

The German Chambers of Commerce of Nordhnusen 
and Hanau, whose districts are especially interested in the 
spirit-industry, have appealed to th(‘ Federal Council 
requesting that regulations may be issued permitting the 
distillation of spirit irom maize, in order to prevent the 
threatened hcurcity and further increase in the prices of 
spirit and potatoes. In urging this petition the Chambers 
state that even though the spirit-production since October 1, 
1903, is normal, the stocks of spirit on October 1, 1904, 
were lower by 40,000 hectolitres than the stocks at the 


in Posen'and Magdeburg^. It is intended to bring about 
greater economies in the management of the business. The 
contracts of the Centrale with the spirit manufaqturers and 
the agricultural distillers expire in 1908, and the Spirit 
lling evidently hopes, by means of closer union, yy he able 
to oppose more effectually any immoderate demands on the 
part of the distillers. The two companies in question have 
already stood in close relations wuth each other, and the 
director of the Centrale, Mr. Stern, and the rentier, Mr. 
Gutman, belong to the directorate of both companies. 

SriRiT Market; Position of the German at 

THE End of October 1904. 

Z. Spirilusiud., 1904, 27> ^70. 

The production of spirits in October was considerably 
greater than in the corresponding month of 1903 and 1902, 
hut there is likely to be a shortness in the supply later on, 
There has been a marked falling off of the consumption 
in all branches. The decrease in duty-paid spirit for 
drinking is partly accounted for by the clearing of excessive 
supplies in September. The total i.ssue of duty-free spirits 
shows a slight decrease as compared with October 1903. 
The decrease in the consumption of spirit for industrial 
purposes is due to the rise in the price of dlcohol ; these 
conditions are likely to continue for the present and to be 
attended by a decreased production. The whole of the 
decrease in the consumption of industrial spirits is due to 
fully denatured spirits. In the consumption of pure and 
partially deaatured spirits, issued free of duty for industrial 
purposes, there has been a slight rise as compared with 
October 1903. The export of spirit in October this year 
has been merely nominal, and is like'y to remain so : this 
trade has for the last few years been conducted at a loss. 
The position of the market at the end of October 1904 is 
shown in the following statement : — Stock at end of 
September, 260,668 hi.; production in October, 217,955 hi.; 
total available supply, 478,623 hi. ; Consumption : for 
drinking, 180,938 hi. ; duty-free industrial spirit, denatured, 
64,480 hi. ; pure or partially denatured, 36,542 hi. ; ex- 
ported, 223 hi.; total, 282,183 hi.— J. F. B. 


same period of 1903. The petition also states that as the 
position is at present, it will require the best efforts of all 
distilleries to produce sufficient spirit for the demand in 
1904-5. This will ouly be possible by exercising the greatest 
economy with potatoes. They are convinced that difficult 
times are ahead, and that a period 'of scarcity may be 
expected in the spnug. In order to realise the consequences 
of this development, it is only necessary to point out the 
increase in price of methylated spirit, which has advanced 
by 10 M. per hectolitre since last year. The use of spirit 
for lighting, heating, and technical purposes, which for 
several year.s has increased in consumption by 100,000 
hectolitres per annum, will also be greatly hampered, says 
the petition. As regards consumption for drinking purposes, 
this takes up almost two-thirds of the entire yearly produc- 
tion of those who are engaged in the brandy trade. The 
larger and richer distilleries will probably be able fb weather 
the periods of unfavourable prices, but the smaller works 
will be placed in a most difficult position if the prices of 
brandy advance further. At present they are higher than 
they have ever been. 

The present Secretary of the Treasury, Count Posa- 
dowsky, issued regulations in 1902 which were entirely in i 
accordance with the wishes of the Spirit Bing. In these 
regulations it is not the taxation but the regulation of the 
production which requires remedying. When the last 
regulations in 1902 were issued, the spirit industry suffered 
from over-production, and naturally the Spirit King fitted 
the law to the immediate position. The Spirit Ring was 
founded in 1899. The production, which 10 years previously 
amounted to an average of 806*9 million litres, rose to 
882*8 million litres in 1898-99, to 365*5 million in 1899 — 
1900, to 406 millioDS in J900-1, and 424*4 millions in 
1901-2. On the basis of these regulations, the Spirit Bing 
ordained an artificial control of the production, and tb# 
has eventually brought about the present scarcity. 

The Berliner Tij^ehlutt reports that movettientB are on 
f<k)t to amalgami^the Bank iOr Spirit- und Produkten- 
Itandel, Berlin, ant xhe Posen Spirit Co., who own works 


XX,-^F1NE CHEMICALS, Etc. 

(Camphor Monopoly ; Tub Japanese — . 

SchtinmeVs Report^ Oct. 1904, 15. 

The restrictions impo.sed on the camphor industry by the 
regulations of the Japanese Government monopoly, have 
induced experiments on the cultivation of Cinnamomum 
camphora in German colonies. Camphor trees are best 
grown from seed, which is gathered in the autumn and 
stored during the winter in saud. Before sowing in the 
spring, the dry seed is soaked in water for 24 to 48 hours, 
then sown ^ to j inch deep ; the seedlinp are trans- 
planted when from 10 to 16 iocii^s high. If the camphor is 
to be obtained from the leaves, the plants are arranged in 
hedgfes ; but if distillation of the wood is to be performed, a 
space of 15 to 16 feet between each tree is allowed. The 
tree may also be propagated by layers or from cuttings. 
Experiments in this direction are being conducted at the 
German Biologico-agricultural Institute at Amanti, and also' 
with the cultivation of Drvobalanops aromatica, which yields 
Borneo camphor. — J. 0. B. 

Essential Oil op Cedar Wood. 

Schimmel's Report^ Oct. 1904, 18. 

As lead pencils are now made from Florida oqdar wood 
which is imported ready sawn, and not in logs as formerly, 
waste sawdust and turnings are becoming scarcer, eausiog 
aujincrease iu the price of cedar-wood oil. In view of the 
growing demand, it may be necessary to import the wood in 
logo for the purpose of distillation, in which case a still 
further increase In price will follow. — J. 0. B. 

CinftiNELLA Oil. 

Schimmeti Report, Oct 1904, 19, 

Export — After showing a decline of mord than 200,000 lh« 
ip 1903, compared with 1903, the shipments of citronelU 
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oil from Ceylon Again show an increase, 710,071 Ib. being 
recorded as shipped to the end of July 1004 against 
569,875 lb. for the corresponding period last year. I'hc 
United States is the largest consumer, taking, this year. 
325,419 lb, j 800,847 lb have been shipped to the United 
Kingdom, and 87,459 lb. to Germany ; France has only j 
taken, direct, 23.5 lb. The above figures do not represent ! 
the consumption of t^e oil in the countries named since a , 
large bulk is re-sbipped to the Continent vul London. ! 

Control of Quality. — It is proposed to subject citroiiella 
oil for export to official supervision j oil which is found by 
Bamber’g test (this J., 19U4, 77) to contain not more than i 
1 per cent, of admixture being marked with the Govern- i 
ment brand “ Pure Oil,” and sealed with a red official seal. , 
Oils which contain admixture up to 10 per cent., by the | 
same test, are to hcir marked “ 90 per cent, purity,” and | 
sealed with green seals. The export of all oils confainiiig , 
more than lU per cent, of admixture is forbidden. Stations j 
for examining the oil under this system are to be established | 
at Galle and Colombo.— J. O. H. ' 

Bkroamot Oil. i 

SrhimnieVs Jleport^ Oct. 1904,27. I 

Higher prices may he expected to rule for Bergamot oil. | 
The product of harvest, provided the fruits yield tlie normal i 
amount of oil, is not expected to exceed 40,000 or 50,0(}() 1 
kilos., compared with 100,000 kilos, of the previous harve.st. 
The bergamot orange trees were much affected by the hot 
dry weather wliich occurred at the end of the flowering, ' 
and prevented the proper setting of the fruit, causing 
enormous quantities of immature fruits to fall from the 
trees. — J. 0. B. 

Lkmon Gil j\lAiiKr.T. 

Schimmel^n Iteport^ Oct. 1904, 28. 

Great fluctuations have taken place in the price of lemon ' 
oil. After reaching, in March last, the lowe-t figure , 
recorded, 4 marks per kilo., ti sharp upward movement to ; 
5*25 marks, caused by large American purchaK‘.s. took ' 
place in May. This was followed by a decline to 4 * 5 marks 
per kilo., at which jirice the oil has remained, until the 
reduction of stock to 25,000 kilos, caused a slight upward 
tendency. This small stock will jirolmbly he exhausted by 
the time the product of the new crop arrives on the market. I 

Ko exact estimates of the amount of ihe new crop are ■ 
yet possible ; it is expected that the total yield of oil will 
be about one-filth below that of last year. — J. O. B. ' 

Essential On- or Gehaniim. 

Schimmel's Report, Oct. 1904, 43. 

In AUjeria, the cultivation of geranium has been con- 
siderably increased, with the result that large quantities of 
oil have been put on the market, causing a fall in prices to 
5 francs a kilo. The product of the recent harvest is of 
exceptionally good quality. 

In Riunkn, although great damage was done to the j 
geranium plantations early in the year by a cyclone, after a ' 
temporary rise immediately following this disaster, prices | 
have fallen to a lower figure than before, since the new ; 
plantations, requiring only four months to produce material j 
for distillation, were in a position to supply oil in a rein- | 
lively short period. Large stocks of oil had also accumulated [ 
vhioh also tended to depress the market rate. The present 
stock at Marseilles is estimated at about 4,000 kilo.s. No ! 
change in price is anticipated. — J. 0. B. 

Lavender Oil. 

SchtmmeVs Report, Oct. J 904, 50. 

The dry weather of the past summer has had a general 
adverse effect on the French lavender crop, rendering the 
harvest yield only about one fourth of the normal quantity. 
No stocks appear to be held in France, so that very high 
prices will probably rule. — J. 0. B. 

Neeoli Oil Industry j French . 

SchimmeVs Repoi't, Oct. 1904, 60. 

Although the b|ossom harvest in the Alpes Maritimes 
has been normal, with au estimated amount of 1,800,000 
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kilos,, and the. oil *yiold from these was favourable, a 
tendency to** inc^egseid price is evident. This is due to 
dispute between thg growers and the distillers. The 
former, driven by the unremunerativo prices offered for the 
blossoms, have formed n syndicate for controlling the price, 
which is fixed at 65 francs per 100 kilos. If this be not 
conceded they intend to commence distilling themselves.' 
It IS stated that the growers’ syndicate have actually distilled 
about 3t)0 kilos, of oil this year, and have de.stroyed 40, Out) 
kilos, of iblooms, which they could not deal with owing to 
lack of distilling plant. Arrangementy are in progress 
which will enable the grower.s to distil the whole of next 
year’.s hlossoiri crop should the distillers refuse to accept 
their terms. — J. 0. B. 

Bkpi'ermint Oil Industry ; American . 

Schimmel's Report, Oct. 1904, 70. 

Michiyan and Indiana. — The severe winter of last year 
destroyed a large proportion of the plants, and rendered 
new roots for planting difficult to obtain. The total yield 
of oil from this district is estimated this year at between 

137.000 to 140,000 lb. 

Wayne County. — There are indications that the cultiva- 
tion ot peppermint on marshy land, which has been to a 
groat extent abandoned during the past six years ou account 
of the low market price of the oil, is being actively resumed. 
Black mint is the only plant cultivated, which under propeP 
cultivation, yields from 30 to 50 lb. of oil per acre. Much 
of the mint planted this year has not been distilled, but has 
been reserved for still further extending the crop for next 
season. The yield of black mint oil for 1904 is estimated 
at about 14,000 lb, — J. O. B 

Bktj’krmint Oil Industry; Enclimi . 

SchimmeVs Report, Oct. 1904, 74. 

The yield of oil Irom this year’s crop is the lowest recorded 
for 20 years, not amounting to more than half tli« average 
product. The bulk of the distillation has alnnidy been sold 
at prices 20 per cent, higher than th(«se obtained in 1903. 
A further advance in jirice is therefore inevitable. The 
quality of the oil produced this year is good. — J. O. B. 

I’EiTERMixT Oil Industry; Jauanesk . 

Schimmel’s Report, Oct. 1904, 75. 

The high prices obtained last year have led^to au impor- 
tant extension of the cultivation of peppermint in Jajuin, 
the product of the first crop in one district alone being 
estimated at about 200,000 kilos. A later crop from another 
district is anticipated to yield 72,000 kilos. ; the total pro- 
1 ductioD of the whole of Japan will probably not fall below 

300.000 kilos. In consequence of this large production, a 
heavy fall in prices has occurred both in menthol and in 
de-meutholised oil ; the former declining from 18s. to 9.v., 
and the latter from 5.v. 9rf. to 4.i. In view of the upward 
tendency of the American peppermint-oil market, a further 
decline is not anticipated. — J. U. B. 

PEPrKRwnNT Oil in ISaxony. 

Schimmel’s Report^ Oct. 1904, 76. 

Despite the exceptional drought of the past sunamer the 
crop of peppermint oil in the neighbourhood of Miltitz has 
been good, yielding a high-grade oil. The dry weather, 
however, prevented the growth of a second crop.—.!, t). B. 

Rose Oil [Otto of Rose] ; Turkish , 

Schimmel's Report, Oct. 1904, 77. 

The rose harvest this year has been favourable, and has 
; given a yield of about 3000 kilos, of rose oil. This is not 
I quite equal to the product of the 1903 harvest, when 6200 
f kilos, were obtained, but is in excess of an average yield. 

Up to the present about 2200 kilos, have changed hands, 

' at prices near 500 marks, below which the so-called ffrst 
' quality oil has not yet fallen. The total export of otto of 
; rose Irom April let, 1903, to April IsLf 1904, amounted to 
I 6002 kilos., against 3624 kilos, for same period in. 
I 1902—1903. Of this amount, France took 1834 kilos.; 
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America. 1403 k'loi*. ; Ger^iatoy, 1^S9 kilris. ; and the j 
United Kingdoin, 918 kilos. An mcrpasesof m rose | 
oil is not expected. — J. 0. B. ' 1 


^aunt Eisit. 


N.B.—In these lists, [A.] means Application for Patent,” and 
[C.S.] ” Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (li) m the case of 
Complete Specifications Accepted, those of tlie Official Jounials 
in which acceptances of the Complete Specifications are advertised. 

Complete Siieciflcations thus ^vertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


-PLANT, APPARATUS. AND MACHINERY. | 

] 24,832. Kldrrd. Heating process and reverberatory | 
hirnace. Nov. 28. j 

24,836. Bruns, l^roccss of and apparatus for ' 
making extracts, washing preeipitat(‘S, purifying j 
liquids, and like proee.sses. Nov. 28. , 

24,858. De, Bavay. See under X. 

24,879. Wilton. See under III. 

25,892. llcsketh. Apparatus for depriving air of | 
moisture previous to supplying it to blai^t fiu- ! 
naces, converters, Sec. Nov. 28. 1 

25,966. Davis. Apparatus for Iieating or vaporising | 
water or other fluid. Nov. 29. 

20,102. Lloyd and Sutcliffe. Drying appliance for , 
hydro-extractors. Nov. 30. 

20,255. Neumann and Stade. Vacuum pans.^* 
Dec. 2. I 

26,270. Richards. Hot air driers. [U.S. Appl.. I 
June 20, 1904.]* Dec. 2. 

20,578. Rarham. Apparatus for cooling or healing 1 
liquids. Dec. 0. • i 

26,602. Johnson (Badische Anilin uiid SodaFabr.). : 
See wider XI. 

26,023. Melottc. Centrifugal liquid separators. 
Dec. 7. 

26,009. Hudson and Crooke. .Sec under X. 

20,670. Hudson and Crooke. See under X. 

20,978. K. Allen and Co., Ltd., Leach and Leach. 
Apparatus and appliances for drying slurry in 
the manufacture of cement, paints, colours, and 
the like. Dec. 10. 

?.] 26,778 (1903). Blount and Middleton. Kilns or 
furuacc8,e.speoially applicable to kilns for burning 
ime, cement, &c. Dec. 7. 

26,822 (1903). Bolton. Apparatus for snperheal- 
ing steam. Dec. 14. 

28,087 (1903), Oxford and Buxton. Means of 
» drying semi-liquids. Dec. 14, 

28.594 (1903). Lake (Tfump). Process of drying 
and otherwise treating materials by air or other 
currents. Dec. 14. 

28.595 (1903). J^ke (Trump). Apparatus for 
drying and otherwise treatings materials by air or 
other currents. Dec. 14. 

28,617 (1903). Harvey. See under XVl. 


28,711 (1903). Harvey. 
2211 (1904). Lawrence. 
Dec. U. 

2860 (1$^)- Dempster. 
*gas-pi^ers and other 
vaporous substances. 


)3). Harvey. See under XV 1. | 

). Lawrence. Trays for fllter-rpresses. i 

1). Dempster. Lutes for the covers of 
!ers and other receptacles for gaseous or 
substances. Dec. 7. ' 


.[C.S.] 3050 (1904). Reeves and Bramwell. Ap|teratuS 
lor filtering liquids. Dec. 14. 

„ 23,066 (1904). Lake (Caspar). Apparatus for 

drying granular and other like materials. Dec. 14. 

„ " 23,081 (1904). Kent. Furnaces. Dec. 7. 

„ 23,942 (1904). Allison (Niles -Bement-Pond Co.), 

Filter-press plate. Dec. 14. 

II.-FUEL, GAS, AND LIGHT. ^ 

[A.] 25,844. Thorn. Incandescent gas mantle. Nov. 28. 

„ 25,877. Neuman and Becker. Generators for the 

manufacture of geuerator-gas, water-gas, &C/ 
Nov. 2B. 

„ 25,879. Wilton. See under lit. 

„ 25,997. Neuman. Manufacture of a mixture of 

coal-gas and water-gas. Nov. 29. 

„ 26,057. Dwensmith. Mantles for incandescent gas 

or oil burners. Nov. 30. 

„ 26,074. Galley. Apparatus for the prodoption of 

gas for illuminating, heating, or other pfirposes. 
Nov. 30. 

„ 26,178. Vogt. Apparatus for producing combus- 

tion gases under pressure, for use as motive 
power, and means in combination therewith for 
producing a liquid jet. Dec. 1. 

„ 26,240. Busse. Process and apparatus for the 

manufacture of illuminating gas. Dec. 2. 

„ 20,300. Noll and Trainer. Manufacture of fuel 

briquettes.* Dec. 3. 

„ 26,442. Herrick. Gas-producers. Dec* 5. 

„ 26,493. Chalk Power Gas Syndicate? Ltd., and 

Pearson. I’rocess for the continuous and con- 
cur! ent production of fuel-gas and lime. Dec. 5. 

„ 26.770. Fleischer. Process and apparatus for the 

manufacture of power-gas. [(jkr. Appl., Dec, 11, 
1903.]* Dec. 8. 

„ 26,879. Williams. Purification of coal and other 

gases, Dec. 9. 

„ 20,915, Dempster. Electrodes for arc lamps. 

[U.S. Appl,, Doc. 10, 1903.]* Dec. 9. 

„ 26,916. Steinmetz. Arc lamp electrodes. [U.S. 

Appl., Dec. 10, 1903.]* Dec. 9. 

„ 26,917. Whitney. Electrodes for arc lamps. 

[U.S. Appl., Dec. 10, 1903.]* Dec. 9. 

,, 26,918. Harden. Arc lamps, and electrodes therefor. 

[U.S. Appl., Dec. 10, 1903.]* Dec. 9. 

26,919. Harden. Arc light electrodes. [U.S. 
Appl., Dec. 10, 1908.]* Dec. 9. . 

„ 26,930. Lindsay. Arc light electrodes, and 

methods of making same. [U.S. Appl., Dec. 10, 
1903.]* Deo. 9. 

„ 26,921. Weedon. Electrodes for arc lamps, and 

methods of making same. [U.S. 

1903.]* Dec. 9. ; 

„ 26,922. Weedon. Arc light electrodes. [U.S. 

Appl., Dec. 10, 1903.]* Dec. 9. 

[C.S.] 26,596 (1903). Schwcich. Manufacture of pro- 
ducer gas and producers thertifor. . Dec. 7. 

26,974 (1903). Hartridge. Manufacture of arti- 
ficial fuel. Doc. 14. ■ ^ 

„ 27,361 (1903). Davies and Davies. Burning of 

liquid hydrocarbons. Dec. 14. 

„ 27,362 (1903). Davies and Davies. Apparatus 

for burning liquid fuel. Dec. 14. 

„ 576 (1904). Key. System for the manilfacture of 

coke and gas, the construction of coke ovens and 
gas retorts, and the recovery of bye-produots 
from same. Dec. 7. 

„ 1398 (1994). Johnson (Dents. Continental Gas- 

Ges., afid Bueb). Monufiictiire of coal gas. 
Dec. 14. 

„ 8794 (1904). Abel (Aot*-Ges. f, Aniliafujbr.). Sw 
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[0.8.111,105 (1904). Giieuot. Manufacture ol water- 
^aa. Dec. 14. 

14,5^9 (1904). Gerdee. Manufacture of fuel blocks 
or briquettes. Dec. 14. 

•, 28,444 (1904). Hill. Manufacture of incandej^ent 

pa mantles. Dec. 7. 


in.— DESTBUCTIVE DISTILLATION, TAB 
. PBODUCTS, PETBOLEUM, AND 

^ MINEBAL WAXES. 

lA.] 25,879. Wilton. Distillation, especially of tars or 
tarry products, and for use in the manufacture 
of carburetted water^-gas and like processes. 
Nov. 28. 

„ 26,1 92. 'Salasco and Rovere. Process for reduciop 

the density of mineral and vegetable oils.* 
Dec. 1. 

„ 26,198. Wynne. Process for purifying petroleum 

oils. Dec. 2. 

„ 26,643, Macknight. Sec under VII. 

„ 26,747. Bamlelt. See under IX. 

{C.S.] 23,379 (1904). Zimpell. Sulphate of ammonia 
saturators. Dec. 14. 


V.— PBEPABING, BLEACHING, DYEING, 
FEINTING, AND FINISHfNO TEXTILES. TAENS, 
AND FIBBES. 

[A.] 26,084. Fries. Machines for treating yarn.* 
Nov. 80. * 

„ 26,267. Beruhardtt Washing and rinsing machine 

for fibrous m^rials. Dec. 2. 

„ ‘ 26,563. Thestrup. Composition for washing and 
bleaching. Dec. 6. 

I.S.] 26,984 (1903). Jtellner. Manufacture of thin 
threads from short fibres, particularly wood 
cellulose. Dec. 7. 

„ 2167 (1904). Castle. Manufacture and water- 

proofing of leather, leather cloths, and all kiudn 
of animal and vegetable fabrics. Dec. 7. 

„ 2357 (1904). Howorth (Soe. Fran^. de la Viscose). 

See under XIX. 

„ 2573 (1904). Bansford (Cassellaaud Co.). Means 

for dischargiijir dyfeings. Dec. 14. 

„ 2758 (1904). Hubner and Pope. Manufacture of 

calender bowls or rollers applicable for finish- 
ing textile goods, paoer, and other fabrics, aud 
for other purposes. Dec. 14. 


IV.— COLODBING MATTERS AND DYESTUFFS, j 

£A.] 25,889. Johnson (Radische Anilin und Soda i 
Fabrik). Reduction of indigo and similar ! 
colouring matters. Nov. 28. 

„ 25,901. Imray (Soc. Chem. Ind. in Basle). Manu- 

facture of brown monoazo dyestuffs developed 
by chroming. Nov. 28. 

„ 25,998. Runsford (Cassella and Co.). Manufac- 

ture of nitroso compounds, and blue dyestuffs I 
therefrom. Nov. 20. # | 

4, 20,345. Read Holliday and Sons, Ltd., Turner | 

and Dean. Black colouring matters containing | 
sulphur. Dec. 3, | 

4, 26,361. Hansford (('assella and Co.). [Manufac- 

ture of heuzeue derivatives, and dyestuffs there- 
from. Dec. 3. 

„ 26,457. Newton (Bayer aud Co). Scewnder XIII. A. | 

H 26,477. Abel (Act,-Ge*«. f. Aniliufabr.). Manu- 
facture of a new yellow sulphurised dyestuff. 
Dec. 5. j 

„ 26,643. Macknight. See under VII. | 

„ 26,908. Johnson (Badische Aniliu und S«da > 

Fabrik). Manufacture of azo colouring matter j 

suited for use in the form of its lakes. Dec. 9. I 
„ 26,909. Johnson (Badische Auilin mid Soda ! 

' Fabrik). Manufacture of azo Colouriog matters 
e.specially suitable for use iu the form of their 
lakes. Dec. 9. 

[C.S.] 25,738 (1903). Iljinskij, and K. Wedekind and Co, 
Manufacture of o-oxyaothraquiuoaes and of 
f»-oxyanthraquinono oxysulpho acids. Dec. 7. 

„ 2468 (1904). Johnson (Badische Anilin und Soda 

Fabrik). Production of colouring raatten of the 
naphthalene series. Deo. 7. 

„ 2469 (1904). Johnson (Badische Anilin und Soda 

Fabrik). Manufacture of aco colouring matter 
especially suitable for the preparation of lakes, 
and of intermediate products. Dec. 14. 


17,454 (1904). Mowbray, Black, and ^Warriner. 
Apparatus for multi-colour printing; Dec. 7. * 

21,6^4 (1904). Khnitzer. Production of oxidation 
black on animal fibres, mixtures of animal and 
vegetable fibres, and fabrics made from the same. 
Dec. 14. 


VIL-AtIDS, ALKALIS, AND SALTS. 

[A] 26,081. Woakc?. See under IX. 

„ 26,188. White. Process for the expulsion of water 

of crystallisation from metallic salts. Dec. 1. 

„ 26,278. Mackenzie. Concentration of sulphuric 

acid, aud apparatus therefor.* Dec. 2. 

„ 26,493. The Chalk Power Gas Syndicate, Ltd., 

und Pearson, Nee wndcr II, 

„ 26,557. Boult (Ashcroft). See under XL 

„ 26,643. Process for treating soot for 

recovery of ammonia, pyridine, and aniline dye, 
and the production of a black pigment. Dee, 7. 

26,659. Stead. Carbonic acid gas producing 
apparatus. Dec. 7. 

„ 26,790. Johnson (Dents. Gold- und Silber-Scheide 

Anstalt, vorm. Udssler). Manufacture of metallic 
perborates.* Dec. 8. 

]C.S.] 25,867 (1903). Schiitz. Production of carbonic 
acid. Dec. 7. 

„ 27,249 (1903). Garuti and Pompili. See under XL 

„ 456 (1904). Leetbam and Bousfiold. See under XL 

„ 4217 (1904). Abel (Gebr. Siemens und Co.). 

Manufacture of barium oxide. Dec. 7. 

4796 (1904). Stanley. Preparation of nitrates and 
similar salts. Dec. 7. 

„ 22,030 (1904). Posternak. See under XYlll. A.. 

„ 23,379 (1904). Zimpell. See under 111. ^ 

V11I.-GLASS, POTTERY, AND ENAMELS. 


^ 2608 (1904). Johnson (Boehringer und Soehne). 

Manufacture of izo compounds. Dec. 7. 

3096 (1904). Bansford (Cassella and Co.). Manu- 
facture of azo dyestuffs. Dec. 14. 

„ ,7725 (19u4). Abel (AcL-Ges. f. Anilinfabr,). 
Manufacture of new sulphurised dyestuffs. 
Dec, 7. 

^ 14,566 (1904). Lorrain (Bell). Dye-compound. 

Deo. 14, 


[C.S.] 2470 (1904). Gob^ Apparatus for use iu the 
manufactire of sheets and other articles of glass. 
Dec. 7. 

„ 15,180 (1904). Fleming. Manufacture of earthen- 

ware. Deo. 14. 






PATENT LIST, 


-BUILDING MATERI^I 
AND CEMI 
3 25,829. Wohle and HartJ 
architectural aid othd 
for electrical iDsaIatio]| 
25,8afr. Eldred. ProJ 
Nov. 28. ■ 

25.884. De la Roche. 

Nov. 28. 

26,059. Lichtenstein, flf 
Nov. 30. m 

26,081. Woakes. SejaP* 
minerals. Nov. 80w, 
26,465. llieman. 
iufcs for steam 
Dec. 5. K 

26,516. Staudt. 

compositionK. D® ♦ 
26,747. Bamleit. ' W® ® 
macadam. Dec. M 
26,978. E. Allen a#*'’--’ 
See under I. W 
] 26,778 (1903). Bio 
26,899 (1903). ^Timbe 
Preserving Co.JF^ 
impregnation oJ|®®^^“^®' 
stances, and ^ 


material for 
purposes and 

jVurning cement. ^ 

Ksons composition. 

Bnation of 'aood. 

■ca from earths and 

fof insulating cover- 
irs, »and the like.* 

3 of artificial stone 

I of asphalt and tar , 


Atd.,'Leaeh and Leach. 

Hiddletou. See under 1. 
fTimber Seasoning and 
pd West. Treatment by 
! cellular, and fibrous sub- 
for the purpose. Dec. 14. 


fA.] 25,858. Do Bav#P®*'‘^^“® separating by 


flotation parts 
other solid b 
Nov. 28. J 
25,882. Jacobs^ 
25,948. Soc. a 
ManufacturJf 
1904.]* n 1 
26,093. Lindef 
naces, &c. 9^ 
20,610. Savig|®^ 
the scorlffi 
by means dV 
26,669. Hud# C 
moisture f# a 


constituents of ores and 
om the remainder thereof. { 

ufaclure of bronze. Nov. 28. | 
- motallurgique Franquise. 
eel. [Ger. Appl., July 8, 

Crucible steel smelting fur- 


20,610. Savig#^®uxami. Process for utilising 
the scorlffi # reduction of antimony 
by means m ^®®‘ 

26.669. Hud# Crooke. Method of extracting I 

moisture f# and gases u«ed in metallurgical 
and other#9uS' : 

26.670. Crooke, Method of removing ! 

moisture and gases used in metallurgical I 
and othe#ti®“8’ Dec. 7. | 

26,849. Baf under XI. | 


„ 26,881. I 

vauadioi 
.. 26,947. M 

for cleaj 
„ 26,949. aJ 

£C.S.] 26,570 (J 
turing 9 
„ 27,998 (I 

ores, 

9, 28,590 (I- 

Cowpefei 

Dec. 71 
3087 (if 

„ 20,160"J). 


f Process of treating ores of 

Mec. 9. 

■Edison). Method and apparatus 
petallic surfaces.* Dec. 10. 
fedteon). 5ee wnder Xf. 

. AVintor. Process for manufac- 
l wire. Dec. 7. 

Dawes. Magnetic separators for 
ec. 14. 

CowpecrColes and Co., Ltd., and 
s. Coating metals with copper. 


3087 (i» Johnsem. <See wnt/crXI. 

20,160'‘(f )• Gillies. Apparatus* for recovering 
zinc #ther sulphides from their ores by the 
wet ofmioal process. Deo. 7. 

23,831 #). D4 Dion aud Bouton. Blanufactare 
of ewBrdened articles of chrome>nickel steel. 


Xl.--BLE(fO-CHEMISTBY AND ELECTBO^ 

I METALLUBOY. 

[A.] 95,829|ohIe aiMl^ Hart. See IX. 

SS^S^orp/Eleqlrolysing apparatus, Nov. SA 


[A.] 25,902. fkstromer Aocomolator Co.» Lt4., on 
Oppormauu. Seoondaty battoriea. Nov, 28. 

„ 26,557. Boult (Atheroft). . Process and apparatus 

for producing nt^als of the alkali group by 
elet^lysis. , Deo. 6. 

26,602. Johnson (Badische Anilin und Soda 
Fabrik). Production of reactions in gases by . 
means of electric arcs. Deo. 3. 

„ 26,786. Hardingham (Felten and Gnilleaume OatU* 

werk Act. - (jes.). Means for rendering the 
insulation of electric conductors fireproof. l>eo. 8. 

„ 26,849. Bailey. Apparatus for electro>deposition 

of metals. Dec. 

„ 26,948. Mills (Edison). Storage batteries.* Dec. 10. 

„ 26,949. Mills (Edison). Continuous apparatus for 

nickel plating. Dec. 10. 

[C.S.] 27,249 (1903). Garuti and PompilL Apparatus 
for collecting, separating, drying, or similarly 
treating oxygen* aud hydrogen generated by 
electrolysis of water, Dec. 7. 

„ 456 (1904). Leetham and Bousfield. Minufactiire 

of chlorine by electrolysing sodium chloride 
solution, and apparatus therefor. Dec. 14. 

„ 3087 (1904). Johnson. Apparatus for amalga* 

mating and coating metals or alloys with metals 
or alloys by aid of electricity, Dec. 14. 

„ 18,403 (1904). Townsend. Electrolytic process 

aud apparatus therefor. Dec. 14. 

„ 21,402 (1904). Jungner. Electrodes for electric 

accumulators with variable electrolyte. Dec. 14. 

,> 23,622 (1904). Mollmanu. Galvanic batteries. 

Dec. 7. 

XU. -FATTY OILS, FATS, WAXES, AND SOAP. 

[A] 26,192. Salasco and Eovere. Sec under HI. 

^Ur.- PIGMENTS, PAINTS; EESINS^ VARNISHES j 
INDIA-RUBBER, Etc! 

(4.)— PtaMBNTs, Paints. 

[ \ .] 2.1,830. Wohle and Hirt. Compound for me, in 
combination with pigments, for the preparation 
of paints. Nov. 28. 

„ 28,937. Hickmau. Composition to be used as a 

coating for metallic surfaces^ for the prevention 
of corrosion. Nov. 29. 

# 26,263. Samples. Oil paints. Dec. 2. 

„ 26,457. Newton (B.iyer and Co.). Production of 

nbw colour lakes. Dec. 5. 

„ 26,643. Mackuight. See under VII. 

„ 26,908. Johnson (Bidische Aatlin uud Soda 

Fabrik). See under IV. 

„ 26,909. Johnson (Bidis'ihe Auiliu und Soda 

Fabrik). See under IV. 

„ 2f.978. K Alien and Co., Ltd., Leach and Lcsch. 

See under I. 

[C.S.] 2376 (1904). H^risson. Manufacture of paints or 
pigments. Dec. 7. 

„ 2469 (1904). Johnson (Bidische Anilin and Soda 

Fabrik). See Hinder IV. 

XIV.— TANNING; LEATHEB, GLUE, SIZE, B»o. 

[A.] 25,916. Head. Prooest of preserving skins. Nov. 29. 

„ 25,984. The Sunbury Leather Co., Ltd., and Miller. ^ 

“ .1 Manufacture of leather. Nov. 29. 

„ 26,778. Payne. Improvements iu tanning, and iu 

the treatment of waste tanniug materials and 
liquids. Deo. 8. , « 

[C.S.] 26,049 (1903). Dolat. Process for the prepsiattoir 
of skins. Dec. 7. 

„ 2167 (1904). Castle. See under V. 

M 22,952 (1904). Wetter (Thtriuger 

E. Jetter und Krause). Gelatine or 
foddi^i. D^o. 7. 
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[C;S.] ^>016 (1904). Dougherty. M&cranes for mecban^ 
^oally seasdning, oiliug, or otherwise treating 
iikms. Deo. 14. 


XVI.— SUGAE, STARCH, GUM, Etc. 

[C.S.] 27,666 (1903). Karvey (Naudet and Hinton). 
Treatment of sugar cane, beetroot, and the like. 
Dec. 7. 

„ 28,617 (1903). Harvey. Evaporators for the treat- 

ment and concentration of cane juice, beet juice, 
and other juices and liquids. Dec. 7. 

„ 28,711 (1903). Harvey. Evaporators for concen- 

trating sugar cane, be6t, and like juices or liquids. 
Dec. 7. 


[C.8.] 1857 (1904). Wko. See under Xa. 

„ 2357 (1904). (Soc. Franf. <36 la Viscose). 

Apparatus lor treating viscose. Doc.7.' 

XX.— FINK CSKMiCAIiS, ALKALOIDS. 
BSSENCE8. And exteaots. 

[A.] 26,383. Loebell.i Process for purifying crude 
viscine obtaiued f(t)ui plants of the ilex class.* 
Dec. 3. * 

„ 26,649. Liviiigstjoe (gtein). Compound for use in 

medicine, and process of manufacturing the same, 
Dec. 7. 

,, 26,713. Obcrlandi'f and The Alliance ChemicJ|f Co., 

Ltd. Manufacture otf saccharine, Dec. 8. 


XVII.— BREWING, WINES, SPIRITS, Ero. | 

[A.] 26,698. Board and Board. The process of fermenta- 1 
tion. Dec. 7. 1 

„ 26,761. Hart, Method of and apparatus for us** | 

in the fining of beer and otlior like liquors.* J 
Dec. 8. I 

[C.8.] 2398 (1904). Ward. D.wico for agitating and | 
aerating wort. Dec. 7. 1 

XVIII.-FOODS; SANITATION, WATER 
PURIFICATION ; & DISINFECTANTS. 

(A.) — Foods. 

[A.] 26,623. Melotte. . See under I. 

„ 26,634. Mitchell. Process for the production ot , 

proteid. Dec. 7. 

„ 26,90r>. Weitzmann. Process for refining and ! 

purifying coffee. [Appl. in Denmark, Sejd. 27, . 
1904.]* Dec. 9. | 

[C.S.] 26,495 (1903). Nesfield. Sterilisation of water and | 
other liquids and of alimentary substances to , 
render same potable or edible. Dec. 7. 

„ 20,885 (1904). Combret. Alimentary products 

constituting a phosphated vinegar. Dec. 7. 

„ 22,030 (1904). PoHternak. Process for the pro- 

duction of soluble earthy alkaline and metallic ' 
salts of tlie organic phosphorus compound cim- 
tained in vegetable foodstuffs. Dec. 7. 

„ 22,952 (1904). Wetter(Thdriuger Gelatine-Fahrik) 

Sec under XIV. 

„ 23,177 (1904). Mfiller. Food preparations. Dec. 7. 

(H.)— Sanitation ; Water Purification. 

[C.v*^.] 5467 (1904). Weliner. Apparatus for purifying ' 
water. Deo. 14. 

(C.)— Disinfectants. * i 

[C.S.] 4540 (1904). Hitching and Shirley. Disinfectants. 

Doc. 7. ! 

XIX.— PAPER, PASTEBOARD, EtO. j 

[X.] 26,434. Woods and Morgan. Manufacture of cel- j 

luloid compounds. Dec. 5. * 


( J. /Jliumcilll UUI. AVyWCU, 

vorm. K. Scheniig). Miinufacturo of camphor. 


Dec. 8. 

[C.S.] 22,030 (1904). Posternak 


See under XVIII. A. 


XXL— PHOTOGRAPHIC |dATERIALS AND 
PROCES^S. 

[A.] 2.5,897. Harris, (lill'ni), Molyueux. Coating 
or preparation of papfeif' or other material for 
' photographic purpos^ds, +Nov. 28. 

„ 26,066. Kelly and Henthafc. Self-developing dry 

plate. Nov. .00. ’ 

„ 26,247. Morgan. Mainifiio|are of sensitive photo- 

graphic self-toning pnn/iiii-out paper.* Dec. 2. 

„ 26,456, Newton (Haver ani Co.). The pigment 

process, and new ropy^g materials for use 
therein. Dec. .7. 

26,573. Clarke. Colour phofcgraphy. Dec. 6, 
[C.S.j 1857 (1904). Hawke, idanjlfacture of sensitised 
copying papers. Dec. 7. 

2693 (1904). Hewitt iuu\ 
prluting. Dee. 14. 

„ 3794 (1904). Abel (Act •( 

Manufacture of flash-light 
Dec. 7. 

„ 22,9S8 (1904). Soc. Anon. 

Photograph iques A. Ijumi^^t] 
tised plates for a process o( 

Dec. 14. 


|les. l^hotographic 

fur Anilinfahr,). 
for photography. 

'laques et Papiers 
ses Fils. Sensi- 
lour photography. 


XXIl.-EXPLOSIVES, MAT«S, Etc. 

[A.] 26,146. Curtis’s and Harvey, Lj^nd Hargreaves. 
Explosive compounds. Dec. It 
„ 26,974. Luck. Manufacture of etfcsives. Dec. 10. 

„ 27,005. Wetter (Westfalisch-AiMtische Spreng- 

stoff-Act.-Ges ). Priming oi*|Bbnating compo- 
sitions suitable far percussion i^. Dec. 10. 


XXIII.—GENERAL ANALYTICAL {JeMISTRY. 

[C.S.] 28,262 (1903). Schlatter and Den. Method of 
and apparatus for ascertainiogft quantity of 
carbonic acid in furnace gases. 


I, £Mt HardioK Btieet, Loudon, fl.O., tot tbeliofliety ot^^etmoal IiftrT'- 


Mated and Published by Btbi and BitortaiwooDij 





